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■Wednesday,  November  ISth,  1871 ;  Sbtmoor 
TmvLov,  Esq.,  Yice-Ohairman  of  the  Council,  in 
the  tiuii. 

The  followmg  candidates  were  proposed  for 
election  as  members  of  the  Society : — 

Armitise,  WiUiam,  Ueel-street,  Manchester. 
Bag;ga]btT,  John,  Bridewell  Boyal  Hospital,  New  Bridge- 

•beet.E.C. 
Baker,  Lawrence  J.,  Ha^rdon-hall,  Eastoott,  Watfoid. 
Barker,  Heniy  G.,  16a,  Ghrafton-street,  Bond-streetiW. 
Bcattae,  jcaeph.  Joint  Stock  Bank  (Limited),  Birming- 


BHUriigtnint,  Henry,  H.D.,  Bedwood-hotise^  Bromley, 

KeaL 
Bbrtimm,  Ber.  Edward  Lewis,  29,  Bdsize-park-gardens, 

IS.W. 
Blohm,  Heiniich,  Springfield,  Lee-park,  S.E. 
Bolton,  Major  Frank,  Junior  United  Serrice  Olab,  8.W. 
Bkeew,  Edward,  Mor&-lodge,  Port  Madoo,  N.  Wales. 
Isoekkhont,  'William  Coare,  M.P.,  Bntley-hall,  near 

Xaodeafteld. 
Ih»«B,  A.  H.,  M.F.,  Bichmond-hin,  liTerpooL 
Sostow,  Edward,  Horsham,  Surrey. 
OMlon,  Matthew,  143,  Maida-vale,  W. 
Onfao,  Bobert,  22  and  23,  A1derMate-8treet,E.O. 
OsBiitftaa,    Thomas,  Jan.,  F^G.8.,   Field-head-honse, 

^^njm,  Paul  Emile,  69,  Fleet-street,  B.C. 

Cociaoe,  Alexander  D.  W.  K.  BaiUie,  M.P.,  26,  Wilton- 

aBKeBt,8.W. 
Gooad,  Herman,  4,  New  Basinghall-street,  E.C. 

^■•(aUe,  GeoiKe  Sefton,  Qaeen-street,  Arnndel,  Sussex. 

^^rmple,  Dr.  Donald,  M.P.,  Thorpe-lodge,  Norwich. 

^(Wa,  Oaptain  £.,  R.E.,  44,  Parliament-street,  S.W. 

'■^liwia  Davis,  19,  Sutherland-villas,  Brixton,  S.E. 

J^Bt3fBS0B,'Winiani,  26,  Albion-street,  Leeds. 

"f^iag,  B«v.   Arthur  Willis,  Alfred-house,  Alfred- 

„  '•mce.  HoOoway-road,  N. 

Rrtas,  Peter,  Aberdeen. 

Forwood,  WiDiain   Bower,   Hopeton-honse,    Seafotfib, 

I'wspod. 
y'okJTii,  W.  Norria,  Waznham-lodge,  Hoisham. 
Fax,  noiiiaa,  Dover. 

Qndasr,  Oazlea,  Union  Bank  of  Scotland,  Glasgow. 
eoaUn,  Jooah  M.,  21.  Fellows-road,  HaverstoctSai,  N. 
«ahsm,  T.  B,  16,  Warrior-sqnaie,  St  Leonaxd's-on- 

m,  Jeia,  Zeaaad-ynOMt^oaMaa,  S.W. 


Haseltine,  George,  8,  Southampton-buildings,  W.O. 

Jones,  Henry,  136,  Fulham-rosd,  S.W. 

Jones,  William  Bonner,  26,  Westboume-grove,  W. 

Kendal,  Alfred,  Oakfield-huose,  Dukinfield. 

McIIinn,  Frederick  A.,  Sundford-house,  Fulham,  S.W. 

McPheison,  Daniel,  Cadiz,  and  Ic,  King-street,  St. 
James's,  S.W. 

Mortimer,  Frederick,  36,  Conduit-street,  Bond-street,  W. 

Moses,  Aasur  Henry,  34,  Wostboume-terrace,  W. 

Offord,  Thomas,  12,  Philip-terrace,  Tottenham,  N. 

Paget,  Admiral  the  Right  Hon.  Lord  Clarence,  K.O.B., 
Plasllanfair,  An^esea. 

Pitkin,  James,  60,  Bed  Lion-street,  W.C. 

Bavenscroft,  Francis,  Birkbeck  Bank,  Southampton- 
buUdings,W.C. 

Beadman,  George,  Clydesdale  Bank,  Glasgow. 

Bichardson,  William  Henry,  Springwell-mills,  Jarrow- 
on-Tyne. 

Saunderson,  Charles,  Stanmore-lodge,  Kilbum,  N.W. 

Sdater-Booth,  G.,  M.P.,  16,  New-street,  Spring-gardens, 
S.W. 

Scott,  Oaptain  Bobert  A.  E.,  B.N.,  Portland- villas, 
Highgate-hill,  N. 

Seeley,  Charles,  jun.,  M.P.,  Stubbings-conrt,  Chester- 
field. 

Smith,  J.  Moyr,  60,  Walham-grove,  Fulham,  S.W. 

Steele,  James  P.,  13,  Charlotte-street,  Buckingham-gate,. 
8.W. 

Stevenson,  James  C,  M.F.,  South  Shields. 

Stewart,  George  A.,  Braemar-lodge,  Queen's-road,  Kil- 
bum, N.W. 

Symons,  Elias  Ootavios,  3,  Wellington-street,  Chelsea, 
8.W. 

Taylor,  George  J.,  12,  Montague-street,  Buasell-square, 
W.O. 

Thome,  Thomas  H.,  Leamington  Priors,  and  Warwick- 
shire Bank,  Leamington. 

Veitch,  Harry  James,  King's-road,  Chelsea,  S.W. 

Waite,  Henry,  Adelaide  College,  Conyngham-road, 
Shepherd's-bush,  W. 

Warner,  Nutford,  64,  Essex-road,  N. 

Willey,  Bobert,  Ludgate-chambers,  66,  Ludgate-hill, 
RO. 

Wright,  Joseph  Henry,  104,  Hereford-road,  Bayswater, 

Young,  William,  19,  Exeter-hall,  Strand,  W.C. 

And  as  Hokobaut  CoaaBspoxniMO  Mikbbx, 
Newton,  Bobert   8.,  M.D.,  104,  West  Thirty-eighth- 
street,  New  York. 

The  Chairman  announced  to  the  meeting,  with  great 
regret,  that  Lord  Henry  G.  Lennox,  M.P.,  Chairman 
of  Council,  was  mcvented  by  a  severe  cold,  caught  in 
coming  from  the  Polytechnic,"  whore  he  had  been  deliver- 
ing the  prizes  and  certificates  won  in  the  last  examina- 
tions, from  occupying  tiie  chair,  as  he  had  intended,  and 
delivering  the  inaugural  address.    Those  present  would 
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need  no  assurance  on  his  part  to  convince  them  that 
nothing  but  absolute  necessity  would  have  prevented 
his  being  in  his  place  that  evening.  He  called  upon  the 
Secretary  to  read  the  notes  of  the  address  -which  would 
have  been  delivered,  and  which  had  been  prepared  under 
very  peculiar  circumstances,  a  portion  of  it  having  been 
tt^en  down  in  shorthand  from  bia  lordship's  dictation 
whilst  in  bed. 

The  Seorbtart  then  read  the  following 

AD  D  BE  S  S. 
Odituart. 

It  ia  usnal  on  these  occasions,  as  you  are 
aware,  for  the  Chairman  of  Council  to  announce 
to  yon  the  losses  which  the  Society  has  sustained 
during  the  past  year  by  the  death  of  its  members, 
and  I  regret  to  say  that  this  year  our  losses  have 
been  more  than  usually  heavy. 

Amongst  our  members  we  have  to  regret  the 
death  of  Mr.  James  Easton,  the  founder,  and 
for  nearly  forty  years  the  senior  partner,  in  the 
well-known  firm  of  engineers  which  still  bears 
his  name.  It  was  this  gentleman  who,  in  1822, 
introduced  the  hydraulic  ram,  the  patent  of 
which  he  had  purchased  from  the  celebrated 
Montgolfier.  In  1825,  he,  in  conjunction  with 
the  late  Mr.  Rennie,  and  in  consultation  with 
George  Stephenson,  surveyed  the  projected 
London  and  Northern  Railway,  and  made 
Parliamentary  plans  for  the  sections  from 
London,  via  Cambridge,  to  Peterborough.  Many 
other  successful  engineering  works  he  accom- 
plished, as,  for  instance,  the  supply  of  above 
thirty  towns  with  water,  the  improvement  of  the 
navigation  of  the  Dartford  and  Crayford  Creek, 
and  the  drainage  of  the  whole  of  the  marshes 
on  the  left  bank  of  the  Thames  from  London. 
In  Mr.  Easton  the  country  has  therefore  lost  one 
of  the  pioneers  of  engineering  science. 

By  the  death  of  Mr.  J.  H.  Robinson,  R.A., 
,  we  have  lost  a  line  engraver  who  helped  to 
render  the  English  school  of  engraving  in  the 
last  century  pre-eminent.  The  "Wolf  and 
Lamb,"  after  Mnlready's  picture ;  Leslie's 
"  Mother  and  Child ;"  and  "  Napoleon  and  the 
Pope,"  after  Wilkie,  were  masterpieces  from  his 
hand.  Indeed,  so  greqt  was  his  ability  in  this 
respect,  that  it  is  asserted  that  in  some  instances 
the  engraving  was  far  superior  to  the  painting 
of  which  it  professed  to  be  a  reproduction.  Mr. 
Robinson  was  elected  Associate  Engraver  in  the 
new  class  of  Engraver  Royal  Academicians,  in 
1856,  being  the  second  artist  who  accepted  the 
distinction.  In  1&67  he  became,  under  the 
amended  regulations,  R.A ,  and,  after  a  long 
illness,  died  at  Petworth. 

Sir  John  Herschel  took  mnch  interest  in  the 
Society's  proceedings,  serving  on  its  special  com- 
mittees  and  contributing  to  its  Journal.  Under 
one  of  the  bye-laws  of  our  Society,  enabling  the 
Council  to  admit  a  limited  number  of  eminent 


persons  as  honorary  life  members  of  the  Society, 
the  Council,  to  mark  their  sense  of  Sir  John's 
great  services  to  science  and  its  applications  to 
the  arts,  admitted  him  a  member  in  1856.  An 
obituary  notice  of  this  great  man  has  already 
appeared  in  our  Journal. 

In  the  death  of  Thomas  Brassey,  the  Society 
and  the  engineering  world  has  sustained  a  great 
loss.  Essentially  a  self-made  man,  he  was  con- 
nected with  nearly  every  great  engineering  work, 
whether  at  home  or  abroad,  and  he  has  left  be- 
hind him  an  honoured  and  enduring  name.  It 
is  a  matter  of  gratification  to  the  Council  that  his 
son,  Mr.  Thomas  Brassey,  has  consented  to  serve 
with  them,  and  I  sincerely  hope  he  will  give  to 
our  deliberations  the  benefit  of  his  valuable  ex- 
perience. 

Although  Mr.  Charles  Babbage  was  not  a 
member  of  our  Society,  he  on  various  occa- 
sions contributed  to  our  Journal,  and  it  would 
seem  but  fitting  to  pay  a  tribute  of  regret  to  the 
memory  of  this  remarkable  man.  One  of  his 
most  anxious  labours  was  the  endeavour,  in  con- 
junction with  Herschel  and  Peacock,  to  extend 
and  raise  the  standard  of  mathematical  educa- 
tion in  this  country.  As  an  author  he  was 
most  prolific,  having  some  eighty  works  bearing 
his  name  on  their  title-page.  In  1828,  he  was 
appointed  to,  and  held  for  eleven  years,  New- 
ton's chair  as  Lncasian  Professor  of  Mathematics 
at  Cambridge.  Mr.  Babbage  took  an  active  part 
for  many  years  in  the  proceedings  of  various 
scientific  institutions.  He  helped  to  found  the 
Royal  Astronomical  Society,  as  well  as  the 
Statistical  Society,  and  was  one  of  the  -oldest 
fellows  of  the  Royal  Society.  One  peculiarity, 
which  has  appeared  in  the  biographical  notice  in 
the  Athenaeum  of  this  gentleman,  is  worth  notice; 
it  is  that  in  early  life  he  was  so  weak  in  body 
and  in  mind  that  it  was  not  considered 
worth  while  to  send  him  to  schooL  He  was 
therefore  left  to  study  nature  in  his  rambles 
about  the  fields  and  commons.  But  the  ram- 
blings  of  the  child  may  have  prepared  the 
fonndation  for  those  habits  of  thought  which 
subsequently  formed  the  eminent  mathematician. 
Later,  his  education  was  entrusted  to  Mr.  Free- 
man, of  Enfield,  where  he  had  the  late  Captain 
Marryatt  as  a  schoolfellow.  From  Enfield  he 
was  ^aneferred  to  Peterhonse,  Cambridge,  aad 
he  aimed  at  the  senior  wranglership,  but  Hewchel 
being  in  in  that  year,  Babbage  would  not  contend 
against  his  friend. 

One  of  the  most  illustrious  of  our  members. 
Sir  John  Pox  Bnrgoyne,  was  taken  away  very 
recently,  but  to  his  brilliant  career  the  daily 
journals  have  done  such  ample  justice,  that  it 
is  not  my  intention  to  repeat  in  detail  the  various 
achievements  of  which  he  was  the  hero.  I  may 
say,  however,  that  only  last  year,  although  in 
his   80th  year,  he  wrote  to  our  Beoretwy  s 
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Tifforoas  letter  approying  of  the  school  drill 
review,  which  the  Society  vim  thea  proposing  to 
ot^^aiuse.  Sir  John  Burgoyne  sank  to  his  rest 
AiU  of  jeaia  and  honours,  althoagh  it  is  sad  to 
think  of  the  fearfal  trial  which  bowed  the  gallant 
old  soldier  with  grief  for  the  loss  of  his  talented 
tad  brilliant  son,  Hugh  £argoyne,  who  periiihed 
inlLM-S.  Captai». 

Lwtly,  the  Society  has  to  mourn  the  death  of 

Sir  Roderick    Murchison,  with  regard  to  whom 

I  Bust  say  that   I    was  so  much  struck  with  his 

tiography,  as    given  in  the  AtheHOBum,  that  I 

Jiope  it  will   not  be  considered  a  liberty  if  I 

iocorponite  *  great  porticm  of  it  in  my  address : 

"Sir  Roderick  Impey  Mu^chisoa,  Bart,  K.C.B., 

&C.,  was  the  eldest  boq  of  Mr.  Kenneth  Mnr- 

chistm,  of  Tarradale,  in  Ross-shire,  N.B.,  and  of 

Barbara,  eldest  dangfater  of  Mr.  Kenneth  Mac- 

keozie,   and    sister    of    the   late    General    Sir 

Alexander  Mackenzie,  Bart.,  of  Fairburn,in  the 

same  county.       Sir    Goderick   commenced  his 

edocatiai  at  Durham.   Grammar  School,  whence 

be  proceeded,  to    the   Royal  Military  College  at 

Marlow.      In  1807,  he  obtained  his  commission 

in  the  armv,  and  served  throughout  the  Penin- 

mlar  War.      He   was  first  in  the  36th  foot,  and 

afterwards  on  the  staff  of  his  uncle,  General  Sir 

Alexander  Mackenzie,  and  lastly  became  Captain 

in  the  6th  Dragoons.      It  was  his  boast  that  he 

eo«ld  eay,  what  perhaps  no  other  ofiB<»r  in  the 

'Bridsh  army  could,  viz.,  that  he  was  in  the  army 

«X  t^  a^tt  o(  Mtoen,  in  active  service  at  sixteen, 

and  before  he  was  seventeen  had  fought  in  three 

general   actions — Roliga,    Vimiera    (where    he 

earned  the  colours  of  his  regiment),  and  Corunna. 

In  1815,  he  married  Charlotte,  only  daughter  of 

General  Hagonin ;  and  it  was  from  Lady  Mur- 

chison,  herself  a  most  able  conchologist,  that  he 

received  his  first  impulse  towards  the  pursuit  of 

gedogical  science.      In  1856,  Sir  Roderick  was 

appointed  Director-Qeneral  of   the  Geological 

Survey  of  England,  as  successor  to  Sir  Henry 

Be  la   Beche.      In   1864,   he  summarised  his 

experiences  on  the  Silurian  System  in  his  great 

work  entitled  "  Siluria,"  and  in  1866  he  brought 

<rat  his  magnificent  Geological  Atlas  of  Europe, 

a  4to. 

"  We  confess  to  a  self-indulgent  pleasure  in 

*«wag  from  what  Sir  Roderick  Murchison  did 

to  lAat  he  was.     To  lus  strength  of  frame  and 

jatdlectMl  power  his  scientific  labours  bear  wit- 

■***_;  _  ■••  wiah  to  speak  of  his  character.     The 

qoalitieR  whirJi  ^ent  to  make  up  the  success  of 

Sir  Roderick's  life,  and  to  win  the  admiration 

MB^  afectian  of  those  around  him  were — unflinch- 

tag    courage    united    with    great    prudence ; 

prmttiffti  good  senae  united  with  fine  tact  and 

good  taate;   eactreme  kindliness  of  disposition 

■■d   •eartoay^  of  manner.      While   devoted  to 

I  fee  tloeir  into  every  social  duty  a  hearty 


'"A  bare  enumeration,'  says  Sir  Bartle  Frere,  in 
his  address  to  the  Royal  Geographical  Society 
'  of  the  honours  which  have  from  time  to 
time  been  conferred  on  Sir  Roderick  in  recog- 
nition of  his  scientific  labours,  would  suffice  to 
show  how  highly  they  have  been  esteemed  both 
in  his  own  country  and  by  foreign  nations.  By 
tiis  own  sovereign  he  was  knighted  in  1846, 
made  a  K.O.B.  in  1863,  and  a  baronet  in  1866. 
By  the  Emperor  of  Russia  he  was  made  a  Knight 
of  the  Second  Class  of  St.  Anne,  and  subse- 
quently a  Grand  Cross  of  the  same  order,  and 
of  that  of  St.  Stanislaus,  and  a  M  ember  of  the 
Imperial  Academy  of  Sciences ;  and  he  has  re- 
ceived from  other  European  sovereigns  similar 
honours,  the  last  of  which  was  the  dignity  of 
Grand  Officer  of  the  Order  of  the  Crown  of 
Italy.  But  in  the  honours  thus  conferred  on 
him,  sovereigns  have  only  confirmed  the  reite- 
rated testimony  of  the  leading  men  of  science 
and  scientific  bodies  in  every  part  of  the  civil- 
ised world.  In  his  own  country  the  great  Uni- 
versities have  conferred  on  him  the  honours  of 
D.C.L.,  and  LL.D.,  and  M.A.  The  Royal  So- 
ciety, the  parent  of  all  our  scientific  societies, 
many  years  since  recognised  his  merit*  by 
making  him  P.R.S.,  and  subsequently  a  Vice- 
President,  and  by  granting  him  the  Copley  Gold 
Medal.  From  Edinburgh  he  received  the  Bris- 
bane Gold  Medal,  and  the  Honorary  Member- 
ship of  the  Royal  Society  of  Edinburgh :  he  is 
Vice-President  of  the  Geological  Society,  Fel- 
low of  the  Linnean  Society,  a  Member  of  the 
Academies  of  St.  Petersburg,  Berlin,  Copen- 
hagen. Brussels,  Stockholm,  and  Turin  ;  a  Cor- 
responding Member  of  the  French  Institute  ;  a 
Trustee  of  the  British  Museum,  the  Uunterian 
Museum,  and  of  the  British  Association  for  the 
Advancement,  of  Science.  He  has  received  the 
Prix  Cuvier  from  the  French  Institute,  the  Wol- 
laston  Medal,  and  other  honours  of  the  same 
kind,  which  it  would  be  almost  impossible  to 
enumerate.' " 

Foundation  or  Professorship  of  Chemistry 
AT  THE  Royal  Academy. 

During  the  last  session,  Professor  Barff 
delivered  a  series  of  the  Cantor  lectures,  the 
subject  being  "  Artists'  Colours  and  Pigments," 
and  so  great  was  their  success  that,  through  the 
influence  of  Messrs.  Herbert  and  Cope,  R.A., 
the  Royal  Academy  was  induced  to  found  a 
Professorship  of  Chemistry  in  connection  with 
that  institution,  for  the  investigation  of  the 
chemistry  of  colours,  and  to  lecture  thereon  to 
the  students,  the  first  holder  of  that  office  being 
Professor  Barff.  Our  members  will  have  been 
glad  to  see  that  another  series  of  lectures  will 
be  given  during  the  session  by  Professor  Barff, 
the  subject  being  "  Vitreous  Colours  and 
Pigments."  Digife^d  by  LiOOg  IC 
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Ohanmkl  OoHunmoATioH. 
The  Oonncil  hope,  among  other  things,  that 
tiiey  may  have  leisure,  during  the  ensuing 
session,  once  more  to  turn  their  attention  to  the 
improvement  of  channel  steamers  between 
England  and  France.  It  would  appear,  from 
a  paragraph  which  has  recently  appeared  in  the 
diuly  journals,  that  the  French  Minister  of 
Public  Works  is  turning  his  attention  to  the 
formation  of  a  new  harbour  at  Calais ;  and  I  am 
sure,  on  the  part  of  the  Society  of  Arts,  I  may 
promise  every  assistance  in  carrying  out  any 
mprovement  in  this  respect. 

Impbovembkt  of  Mabimb  Emoihes. 
Our  members  will  be  interested  in  observing 
the  large  extent  to  which  the  economisation  of 
fuel  in   the  marine  engine  is  in  some  places 
changing,  and  in  others   extending,  the  com- 
mercial operations  of  the  world.    Those  who 
associate   the  present   unexampled  increase  of 
mercantile  steam  ships  too  exclusively  with  the 
effect  of  the  Suez  Canal  in  shortening  the  route 
to  the  East,  are  not  unnaturally  beginning  to 
feel  some  alarm  lest   the  present  demand  for 
steam  vessels  should  speedily  prove  excessive, 
and  result,  ere  long,  in  a  serious  coUapse.    It  is 
not  for  me,  speaking  here,  to  speculate  upon  the 
future  of  steam  commerce,  but  I  desire  to  point 
out   that  the  improvement   of  marine  engine 
science,  and  still  more  of  marine  engine  practice, 
in  reducing  the  consumption  of  fuel  in  steamers, 
is  creating  a  very  large  and  novel  demand  for 
steam  vessels  of  almost  all  descriptions.    Even 
as  regards  the  caj'riage  of  passengers  this  is 
true,  but  it  is  much  more  true  especially  in 
regard  to  the  conveyance  of  produce.     It  is  not 
only  true   that  steamers   are   replacing  sailing 
ships  almost  everywhere,  but  they  are  also  dis- 
placing,  and  about    to   displace,   in  no   small 
degree,  the  transport  of  goods  by  land.   Measures 
are  on  foot,  I  have  reason  to  know,  for  taking 
the  coal  of  South  Wales  to  Paris  for  sale  at  a 
cheaper  rate  than  that  at  which  the  inferior  coal 
of  Belgium  is  now  sold  there ;  for  bringing  the 
grain  and  other  produce  of   inland  America 
direct  to  Europe  by  steamships,  from  the  river 
cities,  on  a  larger  scale  than  heretofore ;  the  tea 
of  China  is  about  to  be  taken   into  Eastern 
Bussia  and  Siberia  by  way  of  the  Sea  of  Japan 
and  of  the  Amoor,  instead  of  by  an  overland 
route  which  occupies  a  far  longer  time ;   and 
many  other  changes  of  a  like  nature  are  in 
contemplation.     It  is  to  be  hoped  these  changes 
will  greatly  stimulate  our  legislative  action  with 
regard  to  merchant  shipping,  to  the  rule  of  the 
road  at  sea,  and  to  other  like  questions. 

Ships'  Lifb  Boats  and  Liqhts  at  Sba. 

The  renewed  competition  for  a  model  of  a 
ahipa'  life-boat  to  be  used  in  our  merchant  service 


has  been  more  successful  than  the  former  one. 
Three  models,  one  in  wood  and  two  in  iron, 
were  considered  of  sufficient  merit  for  further 
trial.  The  competitors  will  be  requested, 
according  to  the  terms  of  the  offer,  to 
construct  full-sized  boats  on  these  models,  and 
trials  will  take  place  during  the  summer 
months.  In  the  event  of  these  trials  proving 
in  every  way  successful,  the  Society's  gold  medal 
will  be  awarded  to  the  builders.  There  is  another 
subject  connected  with  the  dangers  of  the  sea 
which  I  hope  may  be  within  the  province  of  this 
Society  to  deal  with.  The  Board  of  Trade  are 
so  deeply  convinced  of  the  inefficiency  of  the 
lights  now  in  use  at  sea,  that  they  have  offered 
prizes  for  any  improvement  that  can  be  effected 
m  this  matter;  and  I  am  sure  I  may  promise 
that  the  Society  of  Arts,  if  they  see  their  way, 
will  assist  in  this  good  work. 


School  Drill. 
Notwithstanding  the  bad  weather,  the  Diffl 
Beview  of  the  past  summer  passed  off  with 
great  success,  under  the  presidency  of  His  Koyal 
Highness  Prince  Arthur,  who  has  since  become 
a  member  of  the  Society.  And  tiie  Council 
hope,  if  sufficient  funds  can  be  provide<^ 
to  be  able  to  make  the  review  an  annual 
display.  So  important  to  health  and  education 
is  this  question  of  drill,  that  I  cannot  but  think 
our  members  and  the  pubHo  will  come  forward 
and  give  us  their  support,  especially  wlicn  i 
mention  that  an  annual  subscription  of  58.  ana 
upwards  from  about  1,000  persons  would  enable 
this  useful  work  to  be  continued.  The  Meti^- 
politan  School  Board  have  affirmed  with  tUeir 
authority  the  great  importance  of  dnU  in 
schools. 

National  Tbaihino  School  foe  Mosio. 
I  am  directed  by  the  Council  to  say  that,  in  th«r 
opinion,  the  time  has  arrived  when  pubUc  opmion 
would  justify  them  in  taking  active  measure  for 
promoting  the  establishment  of  a  National 
Training  School  for  Music.  Her  Majesty  s 
Commissioners  for  the  Exhibition  of  1851  have 
often  expressed  their  wish  that  this  should  be 
established  at  Kensington,  and  in  connection 
with  the  Albert  HaU,  and.  seeing  the  large  funds 
they  now  have  at  their  disposal,  we  may  aateiy 
hope  that  they  wiU  assist  us  in  this  good  wo« 
with  something  more  substantial  than  th«ir  gooo 
wishes.  The  CouncQ  would  gUdly  ^e  the 
foundation  of  musical  scholarships  m^the  various 
counties  in  the  United  Kingdom,  which  shoultt 
be  obtained  by  public  competition,  and  »'»'>»' 
gestion  has  been  made  that  an  appeal  mi^ht,  m 
many  instances,  be  made  with  success,  it  aa- 
dressed  to  the  deans  and  chapters  of  the  various 
cathedrals.  Our  members  have  seen  the  repon 
of  the  Musical  Educational  Committee  of  our 
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Soaetj,  and  they  will  have  observed  in  that  re- 
port that  a  direct  hope  is  expressed  that  cathe- 
drals and  other  corporations  wiU  assist  in  this 
matter.  The  Council  have  it  also  under  con- 
(ideratioii  •whether  it  would  not  be  advisable,  at 
the  time  when  Parliament  meets,  to  hold  a  con- 
ference in  the  Society's  rooms,  for  the  purpose 
of  appealing  to  her  Majesty's  Government  They 
have  already  announced  their  wish  to  found 
aoniMl  musical  scholarships,  and  we  are  not 
v^oot  hope  th&t  the  state  of  our  funds  may 
enable  us  to  carry  this  into  effect  The  Lord 
Mayor  and  the  principal  City  corporations  have 
been  Appealed  to,  to  set  a  good  example  in 
ihis  direction  by  founding  musical  scholarships, 
to  be  competed  for  by  the  youth  educated  in  the 
London  schools ;  and  the  Council  views  with  the 
great^tsatisfaction  the  announcementof  the  inten- 
tion of  the  Hetropwlitan  School  Board  to  cause 
muncto  be  taught  in  schools  subject  to  their  au- 
thority, and  will  seek  to  enlist  still  further  their 
tymptthies  mih  this  important  Bubject  By  the 
muted  assistance  of  the  State,  of  her  Majesty's 
Oonmissioners  for  the  Exhibition  of  1861,  the 
munidpal  and  educational  authorities  of  the  coun- 
try, and  the  benevolence  of  the  public,  the  Council 
trust  they  will  be  enabled  to  announce,  before 
Icmg,  the  actual  establishment  of  the  National 
Tramlng  School  for  Music 

AsmjAL  Lttkbhationai.  Exhibitions. 
The  membeTB  of  the   Society  are   probably 
•heady  aware  of  the  great  success  which  has 
attended  the  first   of    the    intended  series   of 
Annnal  Infemational  Exhibitions.    It  is  under- 
stood tlut  so  laige  a  surplus  over  the  working 
expenditure  has  been  obtained  as  to  promise 
most  &vonrably  for  the  success  of  future  ex- 
MritioBs.    It  has  also  justified  Her  Majesty's 
C«Bninj«on  in  reducing  the  price  of  the  season 
nekeU  from  three  to  two  guineas  for  the  general 
pnbBc,  whilst  members  of  the  Society  of  Arts 
and  similar  bodies  will  have   the  privilege   of 
ol>tiiiung   season     tickets    for  themselves  and 
toe  female  members  of  their  families  for  one 
guinea  each.     The  Society  may  thoroughly  con- 
pMokte  itself  upon  the  great  stride  which  has 
•••n  made  towards  affording  technical  instrnc- 
■*  to  our  artisan  classes,  as  evidenced  by  the 
JJU'ter  of  the   work  displayed  at  this  exhi- 
''*••*  Booth  Kensington. 

Moscow  ExBIBITIOK. 

^yfhUst  on  the  subject  of  exhibitions,  I  would 
nwm  the  members  that  in  the  course  of  the 
*yfa»  a  special  meeting  of  the  Council  was 
*Ji4  to  Kceiye  a  deputation  of  the  promoters 
of  fl»  Moscow  Polytechnic  Exhibition,  who 
.  t  the  asmstance  of  the  Society  in  further- 
» «f  iM»  object  The  Council  gladly  agreed 
toaBdersock  aid  as  they  could,  and  a  com- 


mittee has  been  appointed  which  is  actively 
engaged  in  this  work.  The  exhibition  opens  in 
May  next,  and  already  many  of  our  manufac- 
turers have  expressed  their  intention  of  taking 
part  in  it. 

Postal  Tklboraphs. 

The  establishment  of  the  postal  telegraphs 
throughout  the  United  Kingdom  has  proved 
the  correctness  of  the  views  of  this  Society  in 
their  advocacy  of  the  system.  By  the  latest 
returns  that  I  have  seen,  it  would  appear  that 
over  5  per  cent  is  being  earned  on  the  purchase 
money  which  was  paid  by  the  government, 
although  there  were  many  at  the  time  who 
thought  that  purchase  money  excessive.  The 
annual  revenue  derived  from  postal  telegraphs 
is  £250,000  per  annum,  and  it  is  still  rapidly 
increasing.  By  the  returns  published  this 
morning,  it  appears  that  the  receipts  under  this 
head,  from  the  Ist  of  April  to  the  11th  of 
November,  amount  to  £450,000,  as  contrasted 
with  £290,000  over  the  corresponding  period 
of  last  year.  The  number  of  messages  have 
increased  threefold,  and,  if  we  take  into 
consideradon  the  great  reduction  of  por- 
terage that  has  followed,  it  will  be  seen 
that  the  public  has  saved  nearly  half  the  amount 
During  the  ensuing  session,  one  of  the  principal 
objects  which  we  shall  keep  in  view  will  be  the 
exercising  of  a  continuous  and  gentle  pressure 
on  the  Postmaster-General,  to  endeavour  to 
induce  him  to  follow  the  good  example  of 
Belgium  and  Switzerland,  and  lower  the  postal 
tariff  from  Is.  to  6d.  While  I  am  on  this  subject, 
I  may  mentiom  that  we  also  intend  to  impress 
upon  him  the  absolute  necessity  of  extending  to 
India  and  our  colonies  the  post-office  order 
system,  such  as  now  exists  in  the  Netherlands, 
and  between  England  and  America.  It  will  be 
a  most  important  boon  to  the  working  classes 
generally,  and,  considering  the  strength  of  our 
forces  permanently  quartered  in  India,  would 
be  likely  to  meet  with  general  appreciation. 
As  a  proof  of  what  we  may  expect,  I  may 
mention  that  a  million  of  money  is  now 
annually  dispatched  from  America  to  the 
mother  country  by  post-office  and  small  bank 
orders. 

Sanitabt  Construction. 

While  on  the  subject  of  convenience  to  the 
working  classes,  I  would  respectfully  draw  the 
attention  of  our  members  to  a  most  able  report, 
drawn  up  by  my  friend  Mr.  Chad  wick,  upon  the 
best  means  of  bringing  about  an  improvement 
in  the  construction,  material,  warming,  ventila- 
tion, and  laying  out  of  houses  and  cottages  for 
the  artizan  classes.  I  am  also  told  that  this 
good  work  will  receive  much  assistance  by  the 
adoption  of  a  new  cement,  which  has  been  in- 
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v«nted  by  my  excellent  friend  General  Scott,  of 
fionth  Kensington  Museum. 

Food. 

The  Food  Committee  trill  continue  its  labours 
during  the  coming  year,  and  I  think  we  may 
congratulate  ourselves  upon  the  successful 
manner  in  which  that  committee  has  assisted  in 
bringing  into  notice  the  Australian  meats,  the 
importation  of  which  into  this  country  is  steadily 
increasing,  while  it  is  gratifying  to  know  that  it« 
consumption  among  the  artizans  in  our  manu- 
facturing towns  is  equally  on  the  increase.  We 
of  this  Society  ought  not  to  forget  that  this 
'question  was  first  put  by  my  late  friend  Mr. 
Harry  Chester,  when  he  occupied  this  chair,  for, 
in  1853,  in  his  opening  address  as  chairman,  he 
asked  the  question,  "Why  should  Australia 
export  only  the  wool  of  the  sheep  and  boil  down 
the  carcase  merely  for  its  fat.  Is  it  impossible 
to  preserve  the  flesh  and  to  export  it  in  a  satis- 
feotory  condition  to  this  country,  where  bntchers' 
meat  is  not  over  abundant  ?" 

,  EXAUINATIOBB. 

The  members  of  the  Society  are  aware  that 
in  the  year  1856  we  established  a  system  of 
«xamination8,  which  have  proved  eminently 
Buooessful.  Two  years  later,  the  Univereitiee 
followed  with  their  middle-class  examinations, 
and  shortly  afterwards  the  Department  of 
Science  and  Art  took  up  the  work.  At  the 
present  time,  the  Society's  examinations  cost  some 
£600  or  £700  a-year,  whilst  the  government 
as  expending  between  £40,000  and  £50,000 
for  the  same  object.  As  was  natural,  some 
difiQculties  have  arisen  from  this  double  action. 
The  Society  of  A  rts  is,  after  all,  but  a  pioneer, 
its  province  being  to  initiate  a  course  of  action 
'Which  it  may  think  advantageous  to  the  welfare 
of  the  community,  and  afterwards  to  leave  it  in 
the  bonds  of  those  whose  special  function  it  may 
be  to  carry  it  out.  Having  fully  succeeded  in  this 
instance,  it  will  not  improbably  be  the  Council's 
decision  to  discontinue  the  examinations  in  their 
present  form  after  1872,  and  to  leave  the  work 
to  be  carried  on  by  the  proper  authority,  iiamely, 
the  government  of  the  nation. 

Work  of  the  Society. 

I  have  mentioned  some  of  the  principal 
objects  to  which  the  Council  mean  to  address 
themselves  during  the  ensuing  session,  but  I 
.have  by  no  means  exhausted  the  list  of  what 
-we  should  like  to  do  were  sufficient  funds  at  our 
'Command.  And  here  I  may  be  allowed  to  say 
that  I  do  not  think  the  aims  and  objects  of  our 
Society  are  sufficiently  realised  by  the  general 
pnblic  Perhaps,  therefore,  it  would  not  be  out 
of  jJace  on  the  present  occasion,  were  I  briefly 
"to  bring  nnder  the  notice  of  large  'firms  and 


employers  of  labour,  in  this  and  other  cities,  what 
has  been  the  successfal  result  of  our  many 
labours. 

As  long  ago  as  1846,  the  Society  tnned  its  At- 
tention to  designs  for  improved  cottage  dwellinge 
for  the  labouring  classes ;  and,  since  1865,  it  hw 
constantly  been  labouriiig  to  increase  the  sourceB 
of  supply,  and  improve,  the  food  of  the  people. 
From  1847  to  1651,  the  Society  has  been  un- 
remitting in  its  efforts  to  improve  the  conditioa 
of  arts  in  relation  to  manufactures,  by  giving 
prizes  «nd  holding  exhibitions  of  British  mana- 
factures,  of  paintings  by  British  artists,  and  of 
decorative  art,  and  it  has  sought  to  eltend  a 
knowledge  of  the  applied  .sciences,  by  holding 
exhibitions  of  models  of  machinery,  collections 
of  specimens  of  chemical,  agricultural,  and  trade 
products,  patented  inventions,  and  electrical  ap- 
pliances. 

In  1859  and  following  years  it  carried  on  a 
pr<^nged  series  of  inquiries  into  the  conditioa 
of  the  patent  laws  ;  and  was  enabled  to  puUishi 
reports  from  time  to  time,  and  ultimately  to 
draw  a  Bill  which  embodied  the  existing  laws  of 
patents,  under  which  the  present  Patent-office 
Museum  and  Library  has  been  created,  and  the 
patents  granted  from  the  time  of  James  to  the 
present  day  have  been  published  for  the  inform. 
mation  of  mechanics^  manufacturers,  and  mer- 
chants. 

By  connecting  with  its  Exhibitions  of  British 
manufactures  in  1649-60  a  collection  of  works  of 
ancient  and  medieval  art,  the  Society  prepared 
the  way  for  International  Exhibitions  of  maan- 
factures,  for  the  first  of  which,  in  1861,  it 
found  contractors,  and  entered  upon  liabilities 
which  were  ultimately  superseded  by  the 
issue  of  a  Eoyal  Commission  and  Charter, 
The  Commissioners  were  subsequently  in- 
corporated trustees  for  the  application  of  the 
surplus  profits  which  arose  from  the  Exhibidon 
of  1861,  by  means  of  which  the  Exhibition  of 
1871  has  been  rendered  practicable. 

In  promoting  and  establishing,  in  London  and 
the  provinces,  elementary  drawing  and  modelling 
schools,  chiefly  for  artizans,  and  by  awarding^ 
prizes  for  the  manufacture  and  supply  of  draw- 
ing instruments  and  appliances  at  prices  within 
the  means  of  the  workmen,  the  Society  has 
aided  the  establishment  of  government  Bchoola 
of  design  throughout  the  country. 

By  continually  seeking  to  make  known,  as 
!  largely  as  possible,  the  capabilities  and  resources 
of  our  Indian  provinces  and  their  requirements, 
and  by  the  publication  of  essays  and  the  holding 
of  discussions  on  various  subjects  tending  to 
develop  trade,  commercial  enterprise  has  been 
stimulated,  as  in  the  case  of  Indian  cotton,  silk, 
tea,  Ac,  and  new  indnstries  have  been  created. 

The  Society  formed,  in  1^61,  an  associatioii 
to  promote  a  cheap  and  uniform  system  of  inters 
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Baticaal  po«tage  for  letters  and  printed  ])aper8, 
fflsd  tnUeq^mtly  aided  tLe  attair-nient  of  im- 
proved p<*tel  la-u's,  end  a  cLeaj:er  aiid  more 
BBiioim  means  of  communication  betv\een 
aettl«TB  aitd  traders  in  our  colonies  and  residents 
m  tYic  motlwr  country.  More  rwcntly  it  has 
pTcmoted  tlie  establishment  of  a  small  parcels  post, 
«nd  tie  tmendir.ent  of  the  rules  and  regulations 
«f  tiM  Post-offiee  relating  to  the  carriage  of 
leWere,  books,  ncvt'spapers,  -  and  parceln,  which 
hit  fndoced  a  larger  and  more  economic  use  of 
lie  Fost-office  service  in  the  interests  of  Art, 
]l«Mfaetiirf«,  Commerce,  and  Literature. 

By  the  eetablisbnicnt  of  a  union  of  the  literarj', 
edestific,  aud  mechanics'  institutions  throughout 
the  Ubited  Kingdom  and  its  colonics,  the  Society 
Ins  bees  enabled  to  encourage  the  formation  of 
■dassra  for  scientific  instruction,  by  means  of 
-wldch  it  lias  led  the  way  to  an  improved  educa- 
uoa  o(  ibe  artisan  ae  tested  by  examinations, 
both  vritteB  and  oral,  the  direct  result  of  which 
lias  been  the  eetabliehment  of  the  Middle-dass 
fxtoHDstions  of  Oxford  and  Cambridge,  as  &t 
praent  condacted. 

In  li:52,  the  first  Exhibition  of  Photographic 
Worlia  was  held  by  the  Society,  which  led  to 
the  estaUishment  of  the  Photographic  Society 
of  LtmdoD,  and  aided  the  advance  of  a  new  art 
which  is  DOW  yielding  important  results  bearing 
npon  art-edueatioit. 

The  Society  promoted,  in  1862-3,  and  sub- 
aeqaeatVy,  tW  repeal  of  the  paper  duty,  as  tending 
to  leave  indiistries  more  free  to  develop  them^ 
sdree  in  aew  directions,  and  made  known  new 
soarees  ofeapply  of  raw  materials  for  the  manu- 
facture of  paper,  thereby  extending  the  pro- 
'doetive  power  of  that  industry. 

Varione  other  important  movements  have  been 
instigated  by  the  Society.  Among  them  are  the 
coBuderation  of  the  position  of  the  law  relating 
to  property  held  in  trust  for  public  institutions, 
sod  the  preparing  of  a  Bill,  which  became  law, 
in  relation  to  such  trusts ;  the  holding  of  an 
exhibition  of  educational  appliances  in  1854:, 
which  laid  the  foundation  of  the  national  educa- 
tional moBenm  at  South  Kensington  ;  and  by 
inqoiring  into  the  question  of  music  as  an 
element  of  education,  it  has  sought  to  promote  its 
Tccognition  among  the  arts,  the  establish- 
WHax  of  a  anifomi  musical  pitch,  and  the 
/bondatioa  of  a  national  training  school  for 
moBic,  -whereby  the  musical  knowledge  and 
edaeatioB  of  the  people  may  be  extended  and 
improred. 

In  promoting  exhibitions  abroad,  and  in  or- 
giaising  -visits  to  such  exhibitions,  as  in  1867,  by 
taatiag  a  fund  to  defray  the  cost  of  sending 
En^iBh  artizans  to  visit  and  report  on  the 
edoestioiial,  aocial,  and  industrial  condition  of 
Ae  «tisaiis  of  France,  as  evidenced  by  their 
oUhited  works,  and  inquiring  into  their  trade 


re^inlations,  the  Society  sought  to  bring  about  a 
lietter  understanding  and  the  social  advancement 
(jf  the  workiiig  daiiees  both  at  home  and  abroad, 
und  the  encouragement  of  friendly  rivalry  be- 
tween Knglii^h  and  foreign  manufacturers. 

In  many  ways,  since  18£o,  it  has  endeavoured 
to  advance  and  improve  the  }>hysical  training 
and  education  of  women,  and  an  effort  is  now 
being  made  for  promoting  the  establishment 
of  an  Association  for  systematically  carrying 
on  such  work  in  the  interest  of  the  miudle 
classes. 

A  committee  was  appointed,  in  1868,  to  con- 
sider a  report  on  the  condition  of  the  existing 
law  of  British  artistic  copyright,  its  defects, 
and  how  those  defects  affect  the  interests  of  both 
purchasers  and  producers  of  works  of  modern 
art,  the  result  of  the  labours  of  which  was  the 
Bill  amending  the  copyright  law  in  relation  to 
works  of  art. 

The  Society  promoted  the  International  Exhi- 
bition of  186:i,  in  aid  of  which  it  raised  a  gua- 
rantee fund  of  nearly  half  a  million  of  money, 
thereby  rendering  it  possible  to  carry  it  out ; 
and,  having  nominated  commissioners  to  super- 
intend the  same,  applied  for,  and  obtained  a 
charter  incorporating  the  Commissioners  for  the 

■  Exhibition  of  J  862. 

In  directing  attention  to  the  necessity   for 

I  an  improved  technical  education   of   artizans. 

^it  has  led  to  the  establishment  of  technical 
colleges  and  science  schools  in  the  various  centres 

;  of  industry,  and  by  courses  of  lectures,  called 

:  Cantor  Lectures,  in  which  the  principles  of 
mechanics  and  chemistry,  in  their  relation  to  in- 
dustry, are  explained,  the  industrial  and  com- 
mercial education  of  the  people  has  been  ad- 
vanced. By  the  offer  of  prizes  for  the  production 
of  works  executed  by  art-workmen  in  various 
materials,  after  specified  designs,  new  industries 
have  been  created,  and  old  ones  have  been  re- 
vived by  means  of  modem  appliances,  as,  for 
example,  the  execution  of  designs  in  mosaic  by 
means  of  tesserss  manufactured  by  machinery, 
whereby  production  has  been  economised,  and 
mosaics  rendered  more  generally  available. 

Few  bodies  can  boast  of  such  a  career  of 
practical  usefulness  as  the  Society  of  Arts,  and 
keeping  this  in  view,  I  venture  to  hope  that  the 
example  set  by  Dr.  Swiney,  and  more  recently 
followed  by  Dr.  Cantor,  Mr.  Alfred  Davis,  and 
Mr.  Alexander  Robb,  of  presenting  sums  of  money 
to  the  Society,  to  be  held  in  trust  for  the  promo- 
tion of  the  general  objects  of  the  Society,  will  be 
followed  by  many  of  the  wealthy,  so  as  to  create 
a  permanent  endowment  fund,  the  interest  of 
which  may  be  applied  to  the  work  of  the 
Society,  which,  in  seeking  out  new  fields  of  in- 
dustry for  the  people,  will  tend  to  improve  their 
condition,  and  so  prevent  poverty  and  its 
attendant  evils.  Digi^gd  by  LiOOg  le 
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Xr  Edwin  Ohkdwiok,  C.B.,  aaid  I  beg  to  move  the 
thanks  of  the  meeting  to  the  noble  lord  the  Chairman  of 
OUT  Council,  for  the  able  address,  so  important  in  its  pro- 
spective matter  (dictated  for  us,  as  we  all  regret,  from  his 
bed),  and  so  kind  in  its  retrospect  of  the  Society's  past 
coune,  which  is  put  forth  as  a  claim  to  special  support 
from  men  of  wealth  and   spirit   for   public   objects. 
With  regard  to  the  tribute  paid  to  our  late  lamented 
member,  Sir  John   Borgoyne,  with  whom  I   had  the 
honour  to '  serve  for  a  time  in  an  important  civil  com- 
mission, I   may  mention  that,*  with  myself  at  least,  a 
primary  object  in  the  promotion  of  the  military  drill 
in  schools   has  been  the  a^lgmentation  of   civil  pro- 
ductive force  by  early  physical  training.    One  object 
for  the  promotion  of  the  volunteer  movement,  has  been 
the  conservancy  of  such  force  by  physical  exercises  in 
the  adult  stages  of  life.    The  augmentation  of  our  mili- 
tary force  by  school    training,   though   secondary,  is, 
I  need  not  say,  in  itself  an  object  of  the  highest  order 
of  importance,  especially  as  supplying  the  additional 
intelligence  needed  to  wield  with  efficiency  the  new  arms 
of  precision.    Sir  John  highly  appreciated  the  value  of 
educated  as  compared  with  uneducated  forces.    He  was 
accustomed  to  maintain  that  the  Sappers  and  Miners,  I 
and  the  Engineer  corps  generally,  officers  as  wnll  as  men, 
though  more  highly  paid  than  the  lino  regiments — effi- 
ciency in  war,  as  well  as  in  productive  service  in  peace, 
duly  estimated — was  not  a  dear  force ;  that  it  was,  in  fact, 
for  rraults,  a  cheap  force.    In  reference  to  this  topic  of 
the  superiority  of  educated  over  uneducated  force,  I  may 
state  that,  not  long  before  hia  death,  I  received  from  him 
a  letter  of  most  gratifying  commendation  of  the  course 
taken  in  respect  to  it.  and  giving  a  strong  encourage- 
ment to  perseverance  in  it.    On  the  subject  of  the  im- 
provement  of  our  means  of  transit,  I  beg  to  note 
the  distinct   importance  of  the  establishment  of  the 
postal  telegraph  as  a  precedent  for  railway  reform.    It 
maybe  remembered  that  the  leading  economical  position 
taken  in  respect  to  it  was  this,  that  by  the  consolidation 
of  multiplied   trading'  establishments,  under  unity  of 
public  management,  a  capital  might  be  saved,  and  that 
this  saved  capital  might  be  divided  between  the  public 
and  the  shareholders — that  to  the  public  might  be  given 
lower  rates  and  an  improved  service,  and  to  the  ware- 
holders  better  dividends.    And  this  has  been  done.    It 
was  objected  to  the  measure  that  it  would  be  a  precedent 
for  railway  reform.     And  in  principle  it  is  a  clear, 
decided  precedent.     The  first  step  has  been  prepared 
for  its  application  to  Ireland.    A  royal  commission  haa 
examined  the  railways  there,  with  a  view  to  their  ptir- 
chaae  on  behalf  of  the  public.    The  commissioners  have 
estimated  that,  by  unity  of  management,  an  important 
saving  may  be  made.    I  have  good  assurance  that  they 
have  under-estimated  that  saving,  which  may  there  also 
be  divided  between  the  public  and  the  sluuvholdera ; 
to  the  public  in  uniform  reduced  goods  and  passenger 
rates,  on  the  scale  expressly  of  those  which  are  work- 
ing so  well  in  Belgium — in  better  speeds  from  better 
fitted  trains.      It    is    objected  that  our    government 
cannot  do  the  like.   Who  has  ever  supposed  that  a  depart- 
ment like  the  Board  of  Trade,  as  at  present  constituted, 
can  do  the  like  ?    But  surely  it  does  not  pass  idl  our 
legislative  and  administrative  skill  to  constitute  a  special 
commission,  comprising  practical  engineering  skill  and 
administrative   ability,    which    shall    be    responsible 
to  the  public  for  doing  the  work  properly.    And  look  at 
the  advantages  of  it  to  the  Ipeople,  in  what  it  is  doing 
for  Belgium.    It  has  been  recenuy  proposed,  I  believe 
-with  the  best  intentions,  that  measures  shall  be  taken  to 
reduce  the  price  of  provisions  to  the  wage  olassos.    Now 
it  is  proved  that  this  railway  reform  is  a  measure  which 
of  itself  does  in  Belgium  reduce  the  price  of  provisions  to 
the  wage  classes,  by  enabling  the  farm  and  other  produce 
to  he  sent  to  market  in  small  as  well  as  in  large  bulks, 
more  quickly  and  cheaply  than  can  be  done  by  any 
other  methods;    The  system  benefits  the  wage  classes  in 
another  way.    A  cheap  half-franc  telegraph  as  well  as  a 


cheap  post  enables  them  to  be  readily  informed  ot 
varying  demands  for  labour  in  distant  parts,  aivd 
very  cheap  railway  fares  give  quick  access  to  them. 
In  this  way  stagnant  labour  markets  have  a  ready  and 
wholesome  relief.  For  all  this  there  are  clear  advancing- 
prece  Icnts.  To  advert  to  another  topic  of  the  improve- 
ment of  the  condition  of  the  wage  classes,  renewed 
efforts  and  combined  efforts  are  certainly  needed  for 
the  improvement  of  their  habitations.  The  burning 
of  Chicago,  and  the  devastation  of  old  cities  <m 
the  Continent  induce  me  to  make  an  effort,  wiili 
the  approbation  of  the  Council,  to  show  wha& 
engineering  art  and  architectural  art  miy  now  do^ 
under  the  guidance  of  the  latest  sanitary  science,  in 
the  construction  of  new  cities,  and  especially  in  the  habi- 
tations of  the  wage  classes.  I  will  only  observe  further, 
on  the  motion  of  thanks  to  our  Chairman  for  the  extru- 
ordinary  exertion  to  which  we  owe  the  addr^s  of  to- 
night, that  from  the  experience  of  the  efficient  service 
rendered  to  us  in  Parliament  and  elsewhere,  ^our  Council 
have  again  rescinded  the  bye- law  which  limits  the  doxa- 
tion  of  the  office  of  Chairman,  and  have  again  besought 
him  to  continue  his  exertions  for  our  objects — ^to  whicb 
we  hope  that  his  illness  will  be  only  a  passing  inteirap- 
tion. 

The  Chairman  said  that  he  would  second  the  motion,  for, 
having  acted  for  the  last  three  years  as  Vice-Chairmaa 
of  the  Council,  he  had  had  the  opportunity  of  judging* 
of  the  services  rendered  by  Lord  Henry  I^ennox  to  th» 
Society.  If  he  had  not  attended  the  meetings  of  the 
Council  on  every  occasion,  whenever  his  services  were 
likely  to  be  of  advantage  he  was  always  at  his  post,  sind 
never  spared  his  personal  exertions.  He  had  therefora 
much  pleasure  in  putting  the  motion,  and  adding  an  ex- 
pression of  regret  at  tiie  circumstance  which  toA.  pre- 
vented the  noble  lord  being  present,  and  the  hope  that 
his  indisposition  would  be  of  short  duration. 

The  motion  having  been  carried  unanimously, 

The  Chaiimon  proceeded  to  distribute  the  following 
prizes: — 

To  Charles  F.  Chubb,  the  Society's  Gold  Medal  for  the 
importation  into  this  country  of  silk  cocoons  grown  in 
Queensland. 

To  Ferdinand  Eohn  (mnce  deceased),  the  Silver  Medal 
of  the  Society,  for  a  paper  read  during  last  uemxm, 
"  On  the  Machinery  used  in  Sugar  making." 

Thb  Society's  Silvsr  Mbdals  pob  Spbcusns  of  Abt 
wobkhamship  to  thb  f0u.0wino  : — 

Thomas  Jacob,  for  an  amboyna  inlaid  loo  table. 

J.  W.  Qould,  for  the  figure  of  a  child,  modelled  ut 
plaster. 

J.  Daymond,  jnn.,  for  designing  and  modelling  frieses. 

Messrs.  Cox  and  Son,  for  church  plate. 

John  Keith,  for  church  plate  produced  under  his  superin- 
tendence. 

B.  J.  Talbert,  for  designs  for  church  plate. 

T.  Winstanley,  for  a  pair  of  wrought-iron  gates. 

F.  W.  Porter  (architect),  for  the  design  for  the  above 
gates. 

Thb  PmMCE  Coxso&t'b  Pbizx, 

Consisting  of  twenty- five  guineas,  and  accompanied  by  • 
special  certificate,  to 

Thomas  Dawe,  aged  20,  Devonport  Mechanics'  Institu- 
tion, clerk,  who  has  obtained  during  the  present  and 
three  preceding  years  the  greatest  number  of  First- 
rlfss  Certificates  at  the  Society's  KiamkiatioM^  M 
follows: — 

1868.  Arithmetic— Ilrst-class  Certificate. 
„     Navigation  and  Nautical  Astronomy — ^Fint-daw 

Certificate,  with  First  Prise. 
„     Mensnntion-— Fiist-class  Certificate,   i^ 
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1869.  Book-keeping^ — Fint-clais  Certificate.    - 

„    Al^bra — Fint-claa  Certificate. 
1ST».  Metric  STftem— Fiiat-olaM  Certiflcate,  with  Fiirt 
Piije. 
„    Domeabe  Eoonoiny — ^Flnt-cUw  Certificate,  with 
First  Pliae^ 
ISn.  Logic— Fint-<daai  Certificate,  with  First  Prise. 
„     En^lahffiatorj— Fint-daaa  Certificate,  with  Ilirt 

l^iu. 
„    Pcjitaal  Economy — Firat.«laM    Certificate,   with 

feeoBi  Prize. 
„    Qtognpbj — ^Fint-claae  Certificate. 

With  regard  to  the  prize  awarded  to  Mr.  Chuhb,  the 
Seartary  stated  that  he  had  received  a  letter  from  that 
jmtleoiin,  by  the  last  mail,  in  which  he  expreesed  his 
great  satisfdctioa  at  the  saooessful  result  of  his  endea- 
Toan.  He  added  that  he  was  not  a  regular  silk  grower, 
bang  k  kryer  by  profession,  but  he  had  endeavoured  to 
promote  the  culture  of  silk  in  Queensland,  the  climate  of 
which  cosatiy  he  considered  very  favourable.  The 
imilbeiTy  gmr  rapidly  there,  and  to  large  size,  so  that 
thezs  was  no  difficulty  in  getting  food.  He  had  imported 
the  best  deaciiptians  of  "  seed  "  firom  Japan  ;  and  up  to 
the  yieKnl  Ume  there  had  not  appeared  any  prospect  of 
diieaw  ntliifVm;  the  worms,  as  had  been  liie  case  in 
Italy  ud  eiuwfaeie. 


fnendg  to  each  Lectare.    Tickets  for  this  par- 
pose  were  issned  with  the  last  Journal. 


AOOUVCSKIHTa  BY   TES    COimCII. 


C&ROE  LB0TUBE8. 

Fiitl  Coone  of  Cantor  Lectures  for  the 
SMUn  wtU  be  "  On  the  MuniUactnre 
•ni  Se&iiit^  of  Sngar,"  by  C.  Haooiitos  Gill, 
T£»^.,  vof\  wiU  eoDstst  of  four  lectures,  to  be 
deliTewd  on  the  fdUowirig  Monday  ovuiiiugB: — 

I«OT*3  1. — ISmcoAt,  No  V  EH  US  B.  :^7. 


IHSIA  COMXHXXX 
A  Conference  will  be  held  on  Friday  evening, 
December   Ist.       Lient.-Colonel    A.   Romaisr 
Wbaoob  will  open  a  discussion  on  the  subject 
of  "  Indian  Forests  and  Indian  Railways." 

SUBSCSIPTIOVS. 
The  Michaelmas  subscriptions  are  due,  and 
shonld  be  forwarded  by  cheqne  or  Post-office 
order,  crossed  "  Coatts  and  Co.,"  and  made 
payable  to  Mr.  Samael  Thomas  Davenport, 
Financial  Officer. 


EXHIBITIOira 


■ad  from  bfwt-rfiot  is  the 
in  the  pKnt-i!«lls— SijiiLi-  bodies 
.  .^  Bt    wttter-tiifht     roniiihrinoe  — 

RAmb — Gbdloidf  uui  dT^talloids— S^dubiUty  ;  limits 
<f  ■  «U  sad  in  hot  water — Crystal  listt  inn  from  hot 
^mM  lalntMni  tm  cooling — Phi'nutjti-tinti  •.•(  aaper- 
■Allltfeji  Br^iotation— Boiling — "  Boiliiijf  point" — 
MSinr  pnntdependent  on  pressure  on  liquid — Solutions 
of  sagu  UrI  It  higher  temperature  than  water. 

IdcruKB  2. — Monday,  DicsMBsa  4. 

IV>p«rti(*  of  aagmr — Its  ready  decomposibility — 
Actin  of  a  hi^  tempetatore — Action  of  dilute  acids — 
ConvnaoB  into  grape  and  frnit  sugars — Other  varieties 
*f  Kgar;  their  propertiee — Winning  of  cane  juice  by 
^^— Rough  evaporation  in  open  pans,  and  consequent 
^atraetioo  <rf  sugar. 

LicTCKB  3. — ^Hokhat  Degembbk  11. 

aewjsr-beet — Kztraction  of  juice  by  diffusion  and 
"T  fi^M—  Defecation  —  Carbonation  —  Preliminary 
fi'^'OT— Concentration— Refiltration—"  Boiling"— 
Sepintton  of  lyrap  from  crystals — Treatment  of  Syrup 
— Second  end  third  products — MoUssee — Nature  of 
™"le«ii  Difceaoe  between  molasses  from  cane  and 
'•*— &tiajrti»  of  the  value  of  raw  sugar. 

locroBB  4. — ^MoNSAT,  DseEHBEa  18. 

Iks  nfiaiag  of  mgar,  the  complete  cleansing  of  it — 
J^^g  or  Mowing  up — Filtering,  charcoaling,  boiling, 
'''■f  oat.  dnining,  liquoring,  stoving — Utilisation  of 
■Jii^s-Treadie. 

1i«8«  Leetarea  are  open  to  Members,  each  of 
*W  has  tha  privilege  of  introducing   two 


THE  MILAN  EXHIBITION. 
An    occasional    correspondent    sends    the    following 
account  of  the  Milan  Exhibition : — 

The  idea  of  holding  the  exhibition  is  doe  to  the 
Italian  Industrial  Association,  which  was  established 
in  that  city  in  18S7,  under  the  presidency  of  the  Prince 
Humbert,  and  the  saooessful  manner  in  which  it  has 
been  carried  out  is  highly  creditable  to  this  association. 

The  Industrial  Association,  following  the  lead  of  Qie 
Boyal  Oommiasion  in  London,  propose  holding,  from  time 
to  time,  in  Milan,  partial  ezhibitiona,  in  all  forming  five 
distinct  gn^ups.  The  first  of  these  has  just  been  held, 
and  embiaoes  everything  relating  to  "  construction  and 
the  common  arts"  (the  elasaifieation  was  published  in 
Journal  No.  963).  Tlie  future  exhibitions  will  consist 
of — Group  II. — Textile  arts.  Gboap  IH. — Mineral  pro- 
ducts, their  industry  and  application.  Group  IV. — Pro- 
ducts of  the  animal  and  vra;iitabLe  kingdom,  and  alimen- 
taxy  substances.  Group  V. — Educational  sciences,  floe 
arts,  and  the  history  of  labour. 

The  exhibition  was  opened,  with  little  ceremony,  on 
the  2nd  September,  and  was  closed  on  the  2nd  October, 
and  notwithstanding,  in  our  opinion,  Uie  high  prioe  of 
admission  (viz.,  1  frtmc  on  week-days,  and  2  francs  on 
Sundays),  the  returns  of  the  number  of  visitors  was  highly 
satisfiactory  to  the  promoters. 

The  exhibition  building  consists  of  the  "  Salone  del 
Giardino,"  which  was  completely  restored  lost  year, 
and  admirably  adapted  for  the  purpose  for  which  it  is 
intended,  namely,  for  holding  exhibitions  and  concerts. 
This  building  is  surrounded  by  four  annexes,  constructed 
roughly,  bat  tastefully,  in  wood,  the  entrance  from  the 
Via  Palestro  representing  a  Swiss  chalet. 

The  total  area  of  the  exhibition  is  upwards  of  8,000 
square  metres,  and  the  number  of  exhibitors  considerably 
exceeded  1,200.  The  general  effect  was  exceedingly  good, 
and  although  the  arrangement  of  the  building-  was 
simple  in  the  extreme,  everything  was  in  good  taste. 
The  arrangements  ware  also  good,  and  reflect  great  crodit 
on  the  committee  of  management  and  the  officials  in 
charge. 

Commencing  the  description  of  the  exhibits  in  regular 
order,  the  first  class  to  be  noticed  is  that  allottml  to 
"  materials  for  construction,"  and  the  various  produc- 
tions belonging  to  it  which  are  exceedingly  plentiful  in 
Italy,  and  are  well  represented. 

Signor  Galletti,  of  Bergamo,  gives  some  idea  of  the 
richness  of  his  province,  in  a  collection  of  164  different 
samples  of  marble,  varying  in  colour  from  the  pure 
white,  from  the  quarries  of  Vesia,  to  the  black  of  Gazaa- 
niga,  and  the  streaked  to  the  prick  variegated  speoimous 
from  other  qnazries.  ^ 
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The  collection,  however,  has  one  defect,  and  Signor 
GaUetU  would  have  done  well  if  he  had  followed  the 
example  of  the  Society  Industriale  Veronese,  who  have 
ticketed  the  twenty-four  sampleg  that  they  have  ex- 
hibited with  the  pnoe  and  size  of  the  blocks  that  can  be 
obtained.  We  cannot  too  highly  commend  this  system, 
which  should  be  stringently  enforced  at  all  industrial 
exhibitions.  The  marbles  of  Central  Italy  and  Rome 
are  also  well  represented,  and  those  of  Carrara  are  too 
well  known  to  our  readers  to  require  any  special  descrip- 
tion here.  The  collection  of  marbles  contributed  by  the 
Minister  of  Agriculture  are  interesting,  on  account  of 
their  being  productions  from  the  recently  annexed  pro- 
vinces. 

An  industry  which  is  worthy  of  more  special  attention 
than  it  has  hitherto  received  is  that  of  the  production  of 
artificial  marble,  and  in  which,  during  the  last  century, 
the  Prince  Sanseverino  of  Naples  acquired  a  well-merited 
reputation,  imitating  the  celebrated  marbles  of  the 
East.  In  this  art,  Sig.  Campana  is  most  proficient,  and 
at  his  manufactory  at  Naples  he  is  able  to  counterfeit, 
not  only  the  most  precioua  of  the  antique  marbles,  such  as 
the  rono  antieo,  the  verdt  antico,  but  also  the  green  and 
red  porphyry,  malachite,  Sec.  Chicca^Ua,  of  Rome,  and 
Oianoli,  of  Floriance,  also  exhibit  arhficiol  marble,  but 
their  products  cannot  compete  with  those  of  Campana. 

Passing  the  varied  assortment  of  building  stones, 
which  are  exceedingly  numerous,  we  come  to  the  litho- 
CTaphic  stone  exhibited  by  Sigs.  Otoza  and  Taddei,  of 
£e>^;amo,  which  has  recently  been  discovered  in  that 
province.  It  wUl  prove,  no  doubt,  a  valuable  acquisition 
for  Italy,  which,  up.  to  the  present  time,  has  been  en- 
tirely supplied  from  the  quarries  of  Bavaria. 

A  variety  of  sand-stone,  of  exceedingly  fine  grain,  is 
also  a  speciality  of  the  province  of  Bergamo,  and,  made 
into  grind -stones,  is  exported  in  considerable  quantity. 
The  number  of  quarries  worked  is  36,  giving  employ- 
mentte  upwards  of  l,300per8ons,  and  producing  1,400,000 
grind-stones  annually.  Thebest-knownquarries  are  those 
of  Nembro  and  of  Pradalunga,  from  which  samples  are 
shown  by  Sigs.  Taddei  and  Rcdnini. 

The  mannflEtctare  of  hydraulic  limes  and  cement  in 
Italy  is  most  important,  and,  although  it  is  but  poorly 
represented  at  the  exhibition,  it  should  not  he  passed 
over  without  remark.  Hydraulic  cement  is  compara- 
tively a  new  product  in  this  country,  as  Pozzolana  has 
hitherto  been  almost  exclusively  employed  in  the  pre- 
paration of  mortars  to  resist  the  action  of  water. 
In  1846,  the  rich  deposits  of  marly  lime-stone  existing 
in  northern  Lombardy  were  first  brought  into  public 
notice  by  the  Society  of  Encouragement  of  Milan,  but 
it  was  not  until  1868  that  the  lime  and  cement  works 
at  Serra  Valle,  in  the  Venetian  provinces,  and  at 
Palazsnolo,  near  Brescia,  were  established.  These 
works,  now  the  property  of  the  Alta  Italia  Railway 
Company,  are  the  most  important  in  Italy.  In 
1864,  a  company  was  formed  at  Bergamo,  for  the 
manufacture  of  hydraulic  lime  and  cement,  and  in  the 
ehort  space  of  six  years  the  "  SocieUl  Bergamascia"  has 
attained  considerable  importance.  Large  quantities  of 
this  lime  and  cement  have  been  employed  in  most  of  the 
public  works  that  have  been  recently  carried  out  in 
Italy.  Amongst  the  most  important  may  be  mentioned 
the  Canal  Cavonr,  the  port  of  Ancona,  the  Victor 
Emanuel  Qallery  at  Milan,  the  bridge  over  the  Adda,  at 
Bivolta,  built  entirely  of  concrete,  with  the  exception  of 
the  fiuiings  of  the  piers,  which  were  of  stone,  ^o  new 
sewers  at  Milan  are  being  constructed  entirely  with 
concrete  made  with  this  cement. 

The  lighter  coloured  beds  produce  the  dow-BetUng 
cements  and  lime,  which  is  but  adapted  for  concrete 
blocks  of  large  dimensions,  whilst  Uioae  of  darker  colour, 
containing  a  larger  proportion  of  clay,  famish  the  quick- 
setting  cement,  which,  if  not  as  quick-setting  as  the 
Soman  and  Portland  cement,  are  still  of  excellent 
quality,  and  are  produced  at  about  one  quarter  the  price. 

heae  works,  which  employ  about  300  workmen,  pro- 


duce annually  6,000  tons  of  hydraulic  lime,  and  10,009 
tons  of  cement 

Among  the  various  applications  of  the  Bergamo  ce- 
ment exhibited  are,  an  arch  of  eight  metres  span,  bailt 
entirely  of  concrete ;  a  bath,  pipes,  and  a  short  leng^ 
of  the  sewer  recenUy  constructed  under  the  Via  Carlo 
Alberto,  at  Milan.  The  Alta  Italia  Railway  Company 
does  not  show  such  a  complete  collection  of  various  appb- 
cations  of  lime  and  cement  as  the  former  company,  and 
have  contributed  only  .a  large  block  of  concrete,  made 
with  thelime  of  Pakzzuolo.  <5oncrete  blocks,  or  "pritmi," 
are  extensively  used  in  Northern  Italy,  as  a  substitute 
for  stone  in  river  embankment  works. 

One  of  the  best  Umos  in  Italy  is  that  of  Casale.  It 
is  being  principally  used  by  the  contractors  for  the  im- 
portant branch  canal  of  the  Canal  Cavour,  now  in  course 
of  construction  between  the  Ticino  and  the  Agogna,  for 
the  irrigation  of  the  Lomellina. 

The  specimens  of  asphalte,  and  pavements^  in  this 
material,  are  numerous  ;  and  now  that  asphalte  is  likely 
to  come  into  more  general  favour  in  England,  it  is  pro- 
bable that  some  of  the  rich  deposits  which  are  abun- 
dantly met  with  in  Central  Italy,  and  which  hitherto 
have  remained  unworked,  will  be  turned  to  profitable 
account.  Amongst  the  principal  exhibitors  of  this  sub- 
stance are  the  "  ^iet&  Oenerale  degli  As&lti,"  of  Romer 
Praga  and  Erba,  both  of  Milan.  This  last-named  ex- 
hibitor has  discovered  a  process  by  means  of  which  he  is 
able  to  colour  both  asphalte  and  lava,  and  to  produce,  at 
very  reasonable  prices,  pavements  of  any  design  and 
colour.  This  material  is  unaffected  by  the  heat  of 
the  sun,  and  has  no  unpleasant  smell.  The  price  of 
these  pavements  varies  from  2{r.  60  c.  to  4fr,  per  square 
metre,  according  to  the  pattern  required. 

The  fire-bricks  and  articles  in  fire-clay,  exhibited  by 
Ginori  and  Richard,  and  the  crucibles  of  Bondi,  of 
Rome,  will  bear  comparison  with  those  of  English 
make.  With  regard  to  "  timber  for  construction," 
which  enters  into  the  second  section  of  Class  I., 
we  have  but  UtUe  to  say,  as  the  show  is  poor  in. 
the  extreme,  and  gives  no  idea  of  the  resources  of  the 
provinces  of  Piedmont,  Lombardy,  and  Venice,  which 
furnish  excellent  timber  for  ship-building  and  other 
purposes.  Timber  is  also  plentiful  in  Sardinia ;  and  the 
laroh  from  this  island  is  remarkable  by  its  absence. 

Forestry  is  practically  obsolete  in  Italy,  although  it  is 
true  that  there  is  a  school  of  forestry  in  Tuscany,  and  in- 
spectors of  forests,  still  sufficient  attention  is  not  given 
by  the  government  to  promote  the  conservation  of 
forests  in  this  country,  and  to  prevent  the  ruthless  dia- 
truction  of  them  in  the  Alps  and  Appenines. 

The  parquet  fioors  are  in  great  variety  in  the  exhi- 
bition, and  many  of  them  are  exceedingly  beautiful  and 
accurately  made.  Amongst  the  most  worthv  of  note 
may  be  mentioned  those  of  Pedotti  and  Co.,  of  Milan. 

There  is,  perhaps,  no  country  in  Europe  so  rich  in 
iron-ore  as  Italy,  and  none  in  which  the  production  i* 
BO  limited.  One  of  the  principal  reasons  for  this  is  the 
scarcity  of  fuel ;  and  considering  that  the  cost  of  fuel 
alone  to  produce  a  ton  of  pig-iron  averages  66  francs, 
it  is  not  to  be  wondered  at  tiiat  Italy,  in  spite  of  her 
richness  and  quantity  of  her  ore,  is  obliged  to  import 
two-thirds  of  the  iron  that  she  requires,  to  spend  annually 
in  this  article  alone  42,000,000  francs. 

The  most  important  exhibit  in  this  section  (3rd}  is 
that  of  Signer  Oregorini,  of  Lovere  (Lago  d'Iseo), 
who  was  the  first  to  adopt  the  Siemens  foniaces  in  Italy. 
The  imn  and  steel  exhibited  by  Signer  Oregorini  are 
remarkable  for  their  excellence.  The  other  exhibitors 
in  this  department  are  numerous,  and  tend  to  show  that, 
as  regards  quality,  Italy  can  compete  with  any  other 
country  in  Europe.  With,  however,  the  exception  of  a 
few  iron  masters  such  as  Oregorini,  the  iron  manvfaotore 
is  generally  conducted  on  too  small  a  scale,  and  in  a  most 
primitive  manner. 

The  number  of  drawings  and  models  of  famaces  and 
kilns  in  the  4th  section  is  surprising,  but  none  present 
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any  tmpeaal  novelty  in  Byitem.  Chinaglis  of  Turin, 
"Sori  of  Milan,  and  many  others  show  models  and 
dnvinga  of  their  oontinnons  kilns  for  burning  bricks, 
which  seem  to  be  all,  more  or  less,  modifications  of  Hof- 
inann's  patent.  Bnt  this  question  has  already  been 
disposed  of  in  the  law-coorta,  which  have  decided  that 
neither  of  these  kihis  vere  in&ingments  of  Hofmann's 
patent. 

The  machinery  department  gives  bat  a  poor  idea  of 
ihe  importaoce  of  mechanical  industry  in  Italy,  which, 
yet  in  its  infancy  in  this  country,  is  but  imperfectly 
reprasented  in  the  exhibition.  Neither  Ansaldo,  of 
Sanpierdarena,  the  works  of  Pietrarsa  nor  Westerman, 
of  Genoa — all  makers  of  marine  and  locomotive  engines 
— seem  to  have  thought  it  worth  while  to  exhibit,  and 
in  this  deparbnent  the  Milanese  mechanical  firms  have 
all  their  own  way,  and  by  themselves  make  a  very 
creditable  show. 

Bauer  and  Co.,  of  the  Helvetica  Works,  Milan,  exhibit 
a  gas  engine,  on  Otto's  principle,  which  is  stated  to  be 
more  economical  than  either  the  Lenoir  or  the  Hugon 
engines,  the  consumption  of  gas  being  less  than  one 
cubic  ttirtre  (35  S3  En^lis'L  tijet)  per  Tiorso  power  an  hour. 
Baucriuid  Co.  also  (exhibit  ijotnu  HVill-eoii^tnicted  portable 
•Bginr^  iuid  a  lir^  c-enuifugul  pump.  Pumps  of  this 
oonstMi^tioii  tte  wiily  getting  intJ-j  fitvour  amoa^t  engi- 
neen^  imd  tapumAiag  tht  old-f,ishioiif::d  Archimedean 
•crew,  wliMib,  now«Ter,  ia  atill  krgt^ly  iLtnd  for  pumping 
oo  pnblie  wo(rk*  in  Italy.  The  show  of  other  mechanical 
•pj^iaocea  asd  oontraotora'  plant  is  poor  in  the  extreme, 
and,  beyond  a  ve^  old-fashioned  piiu-iiriving  machine 
and  Sbtne  windlasses  of  similar  antiqu^ited  appearance, 
the  ezhiMtion  gives  no  idea  of  tbu  pirnat  engineering 
irorica  thsit  hnvc  been  cnnicd  out  of  Into  years  in  Italy, 

On  the  eie  of  the  completion  of  Qne  of  the  greatest 
triumphs  of  Italian  engineericig,  the  Mont  Cenis,  or,  as 
it  is  now  the  foshion  to  call  it,  tho  Frig  us  Tunnel,  it 
would  have  been  most  inteTi>.stiiig  if  oao  of  the  tnnneUing 
machiiies  haii  bem  exhibited. 

Al  ire^.  nmdeV «( the  horse- tram  way  which  is  to  be  made 
from  .Milfiu  to  Mfmm  ia  also  (;xliibit(.Hl ;  bnt  we  think 
that  SijznoT  Lae,  the  inventor,  hat  not  hit  npon  the 
tight  fcirin  trf  rail  for  tho  purpose,  and  that  the  company 
are  decidedly  wrong  in  adoptins  this  principle.  The 
•laestlon  of  horse  tramways  in  Italy  is  nnoof  the  greatest 
importaaiee  fat  that  country,  and  ono  which  the  govern- 
ment ura  alii  he  '71^  if  thoj-  l.-,ik:ii  in'j.  As  yet,  the 
few  lines  that  have  been  made  have  turned  out  failures, 
and  nnleaa  some  really  good  system  be  adopted,  they  will 
never  be  looked  upon  favourably  by  the  public. 

Inthisdass,  SignorDonati,  engineer  to  thecompanyfor 
the  cleaning  out  of  the  cesspools  in  Milan,  exhibits  the 
appanttos  used  for  this  purpose,  amongst  which  is  an  in- 
gaoious  arrangement  for  creating  a  vacuum  in  the  cylin- 
mieal  tanks,  by  the  revolution  of  the  wheels  of  the  cart 
on  which  it  is  supported. 

Signor  De  Simoni,  of  Milan,  shows  samples  of  wire- 
rope,  of  which  he  is  the  only  maker  in  Italy.  The  same 
euiibit<»  also  shows  some  samples  of  belts  for  driving 
laarhinmy  made  of  wire. 

Paanng  on  to  Class  II,  which  comprises  apparatus 
and  yiiii  ttma  for  heating  and  lighting,  there  is  a  good 
ooBeetiaii  of  stoves  and  "  calorigens,"  cooking  ranges, 
Asc^  some  of  which  may  be  highfy  commended  for  their 
excellent  workmanship  and  cheap  rate  at  which  they  are 
■old.  Some  of  the  stoves  in  cast  iron  for  apartments  are 
exeeedingly  elegant,  especially  those  of  Alessandro 
Chieoa,  m  Borne ;  Carlo  Massazza  and  De  Fabianis,  of 
Turin ;  and  Antonio  Mazzini,  of  Milan. 

A  great  number  of  ovens  or  stoves  for  killing  the 
cocoons  of  the  silkworm  are  also  exhibited,  amongst 
which  may  be  mentioned  that  invented  by  Signor  Qiretti, 
of  Finaroli,  who  claims  the  following  advantages  for  his 
plan,  viz.,  that  the  colour  of  the  silk  is  not  altered, 
neither  do  the  cocoons  suffer  from  the  contact  of  the 
ftaam  wliich  is  introduced  daring  the  first  part  of  the 
cpetatioo,  and  they  are  perfectly  dried  by  means  of  a 


current  of  heated  air,  which  is  introduced  during  the 
second. 

Other  systems  are  exhibited,  for  which  each  exhibitor 
claims  certain  advantages,  either  for  economy  in  fuel,  or 
facility  with  which  the  killing  of  the  cocoons  can  bo 
effected.  Other  exhibitors  show  stoves  for  the  hatching 
of  silkworms,  and  amongst  which  that  shown  by  Signor 
Orluidi  seems  to  be  the  best  adapted  for  the  purpose.  The 
beat  is  generated  by  a  petroletyu  lamp,  and  can  be  readily 
regulated  to  the  required  temperature. 

Some  important  apparatus  for  the  "conditioning  of 
silk  "  is  exhibited  by  Signor  Odazio,  and  is  the  same  as 
that  at  present  adopted  in  one  of  the  principal  "  con- 
ditioning" establishments  in  Milan. 

The  gas  fittings  and  bronzes  exhibited  do  not  present 
anyparticnlar  feature  to  merit  any  special  mention. 

The  next  in  order  of  the  official  catalogue  is  Clasa 
in.,  allotted  to  the  ceramic  art,  together  with  the. 
manufacture  of  glass,  which  makes  a  most  important 
show  in  the  exhibition. 

Terra  cotta  forms  an  important  branch  of  industry  in 
Italy,  and  particularly  at  Milan,  as  the  number  of  ex- 
hibitors from  that  city  testifies. 

The  statues  and  architectural  ornaments  shown  by 
Boni  and  Ajzaghi,  of  Milan,  have  some  artistic  merit. 
We  were  greauy  struck  with  two  groups  of  figures  by 
Boni,  and  a  chimney-piece  and  cornice  for  a  mirror  by 
Ajzaghi. 

Cheap,  solid  earthenware  and  stoneware  has  numerous 
exhibitors,  amongst  whom  may  be  mentioned  Dossena,  of 
Lodi,  and  Legnani,  of  Cassano  d'Adda,  who  furnish  a. 
quality  of  ware  admirably  adapted  for  cooking  utensils, 
which,  from  its  lowness  of  price,  cleanliness,  and  capa- 
bility of  resisting  heat  will,  no  doubt,  find  a  ready  ule 
amongst  the  poorer  classes. 

The  imitations  of  Etruscan  ware  and  faienu  of 
Qinstiniani,  of  Kaples,  as  also  the  exquisite  vases  designed 
by  Professor  Farina,  in  the  quattro  and  cinque  cento  style, 
are  most  creditable  productions  of  the  potter's  art.  The 
chief  attraction,  however,  in  this  class  are  the  exhibits  of 
Oinori  and  Richard.  As  long  ago  as  1736,  a  manufac- 
tory was  established  at  Daccio,  near  Florence,  by  the 
ancestors  of  the  present  Marquis  Ginori  for  the  produc- 
tion of  imitations  of  Chinese  porcelain,  and,  in  spite  of 
the  difficulties  which  were  met  with  at  first,  the  Daccio 
manufactory  is  now  most  flourishing,  and  its  productiona 
find  a  very  ready  sale  throughout  the  world.  Besides  a 
good  collection  of  porcelain  for  domestic  use,  the  Marquis. 
Ginori  exhibits  amagnificent  dessert  service  and  numerous 
vases,  which  for  richness  and  elegance  of  design  leave 
nothing  to  be  desired.  The  statuettes  in  "  biscuit "  show 
that  there  is  no  lack  of  artistic  resource,  and  that  the 
reputation  of  the  old  Italian  pottery  is  worthily  sustained. 
Whilst  the  porcelain  of  tho  Marquis  Ginori  has  more 
of  an  artistic  character,  that  exhibited  by  Sig.  Richard, 
of  Milan,  presents  altogether  a  commercial  appearance, 
not  that  we  intend  to  detract  anything  from  the  merits 
of  the  latter,  but  it  must  be  borne  in  mind  that  tho  class 
of  ware  manufactured  by  Ginori  is  intended  more  for  the 
amateur  than  for  the  general  public.  Sig.  Richard  has 
introduced  into  his  manufactory  improved  machinery, 
and,  although  both  the  workmanship  and  design  do  not 
want  in  elegance,  yet  he  is  able  to  produce  ware  which, 
for  lownees  of  price,  will  compete  with  any  other  manu- 
facturer. 

Sig.  Spreafico,  of  Milan,  exhibits  some  very  beautiful 
specimens  of  painting  and  decoration  upon  porcelain  and 
glass.  The  decoration  in  white  and  coloured  enamels 
upon  glass,  which  are  a  ipMaliti  of  this  exhibitor,  are 
produced  at  reasonable  prices. 

The  art  of  glass-making  is,  as  usual,  represented  by 
Dr.  Salviati,  whose  productions  are  now  so  well-known 
in  England  that  they  require  no  comment.  The  fine 
chandeliers  of  the  old  type,  and  the  mirrors  "  Specchi," 
ornamented  wiUi  wreaths  and  flowers,  are  most  beautiful. 
The  exhibition  of  furniture  in  Class  IV.  is,  on  tho 
whole,  a  most  unsatisfactory  one,  as  but  few  exhibitors 
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seem  to  have  thought  it  -vroith  while  to  contribute  cheap 
articles  of  common  use.  The  majority  of  exhibits  in 
this  class  ia  composed  of  fancy  and  expensive  famitnre. 
This  is  a  great  mistake,  and  one  that  is  usually  fallen 
into  at  exhibitions,  where  we  see  rather  too  few  national 
and  ordinary  pieces  of  good  furniture,  and  too  much  that 
is  made  specially  as  exhibition  work. 

Monti,  of  Milan,  is  an  honourable  exception  to  this 
rale,  and  shows  a  good  collection  of  cheap  wood  f omiture, 
made  principally  in  the  communes  of  Trecate,  Cantti, 
Seregno,  Cesano,  and  other  villages  of  the  Brianza,  where 
the  peasantry  profitably  employ  their  spare  time  in  pro- 
ducing articles  of  fomiture  which  find  a  ready  sale  in 
Milan. 

The  chairs  of  Chiavari  are  also  a  prodnction  of  the 
peasantry  in  that  neighbourhood,  and  from  their  elegance, 
lightness,  and  cheapness,  are  exported  in  large  quantities 
to  France,  England,  and  South  America. 

The  use  of  iron  for  furniture  is  becoming  more 
generally  appreciated  in  Italy  than  formerly.  Among  the 
principal  exhibitors  may  be  mentioned  Cambiaggio,  of 
Oenoa,  Francisco  Carbone,  of  Milan,  who  exhibits  not 
onl^  bedsteads  and  other  household  Aimiture,  but  garden 
chain,  to. 

Milan  has,  from  the  middle  ages,  been  celebrated  for 
her  fancy  furniture,  marqueterie  work,  and  wood 
carving,  and  at  one  time  the  Milanese  workshops  were 
real  art  schools,  in  which  the  workman  acquired  a  real 
artistic  feeling.  The  invasion  of  the  French  fashion, 
and  the  prevailing  idea  that  everything  that  was  good 
and  beautiful  must  come  from  abroad,  have  done  a  great 
-deal  of  harm  to  this  trade. 

The  class  of  furniture  especially  affected  by  the 
Milanese  cabinet  makers  is  that  in  carved  ebony  inlaid 
with  ivory. 

Citrlo  Corbetta  exhibits  a  cabinet  in  the  style  of  the 
I4th  century;  it  is  small,  but  quiet  and  judicious  in 
design,  tone,  and  execution  ;  it  is  in  ebony,  with  ivory 
and  silver  inlay.  A  large  cabinet  in  ebony  and  ivory,  iijf 
Mauprivez,  may  be  examined  as  one  of  the  best  in  tbs 
'exhibition. 

The  fittings  and  ornaments  in  bronze,  which  some  of 
the  exhibitors  have  applied  to  their  works,  seem  to  as  to 
be  in  a  somewhat  doubtful  taste. 

The  Tuscan  cabinet  work  is  exhibited  to  great  advan- 
tage, and  a  number  of  carved  pieces,  friezes,  and  fhtmes, 
and  including  furniture  of  various  kinds,  are  worthy  of 
careful  examination  ;  nothing  in  the  whole  exhibiliOB  is 
more  delicate  than  the  bas-reliefii  in  walnut,  representing 
Bacchus  and  Ariadne,  by  Rinaldo  Barbetta,  of  Florence. 

The  light  coloured  marqueterie  tables  of  Corridi  is  also 
%vorthy  of  note. 

The  only  exhibits  from  the  Neapolitan  province  in 
this  class  is  the  Serrento  work,  which  is  a  most  Kvely  and 
characteristic  description  of  wood  mosaic,  something 
similar  to  .our  Tunbridge  ware. 

Class  y.  (metal  working)  is  vague  and  confused, 
AS  it  embraces  a  variety  of  objects  which  have  appa- 
rently no  relation  one  with  the  other,  except  that 
metal  enters  into  their  composition ;  thus,  mathemati- 
cal instruments  in  the  same  class  with  jewellery, 
and  musical  instmmenta  with  cutlery;  and  a  great 
many  articles  which  belong  properly  to  this  Class  have 
found  their  way  into  class  1,  as  metals  used  for  con- 
struction. 

In  the  first  section  of  this  class,  the  jewellery  of  the 
Princess  Margherita,  of  Savoy,  attracted  universal 
att'^ntion,  as  also  the  exhibits  of  the  well-known  jeweller, 
Bigatti,  of  Milan,  and  Franconieri,  of  Naples.  The 
diadem  and  diamond  necklace  belonging  to  the  Princess 
Margherita,  and  exhibited  by  Bigatti,  are  master- 
piieces  of  the  jeweller's  art.  Another  work' by  the  same 
artist,  a  necklace  in  the  Longobard  style,  is  heavy  and 
in  somewhat  questionable  taste. 

Franconieri  draws  crowds  to  his  stand,  to  see  a  bird  of 
paradise,  executed  entirely  in  gold,  brilliants,  rubies, 
and  other  precious  stones.  The  elasticity  of  curve,  delicate 


forms,  and  exquisite  taste  with  which  it  is  exacnted, 
reflects  the  highest  credit  upon  this  artist. 

Excellent  examples  of  dengn  and  workmanship  may 
be  found  in  t^e  cases  of  other  Milanese  jewellers ;  and 
representatives  of  other  towns  are  not  wanting,  such  as 
the  Genoese  filagree  work,  the  woric  in  turquoise  of 
Florence,  the  Etruscan  gems  of  Rome,  and  the  great 
variety  of  mosaics  of  Venice,  Florence,  and  Rome, 
cameos  and  coral  work  of  Naples,  &o. 

A  marked  improvement  has  been  made  of  late  years 
in  the  philosophical  instruments  made  in  Italy ;  the  theo- 
dolites and  other  engineering  instruments  exhibited  and 
manufactured  by  Professor  Porro,  amongst  which  are 
numerous  examples  of  an  instrument  which  he  calls  the 
"cleps"  theodolite,  by  means  of  which  a  most  accurate 
survey  can  be  made  in  an  exceedingly  short  space  of  time, 
the  readings  of  the  instrument  giving  the  angle,  distance, 
and  level.  Whether  this  method  will  ever  supersede  the 
usual  way  of  surveying,  we  are  not  prepared  to  say,  but, 
at  the  same  time,  we  strongly  recommend  it  to  the 
attention  of  engineers  and  instrument  makers  in  Eng- 
land. 

The  levels,  theodolites,  and  other  instruments  do  not 
come  up  to  those  of  English  make,  the  extreme  accuracy 
and  high  finish  of  which  cannot  be  surpassed. 

The  brass  wind  musical  instruments  of  Pelitti  make  a 
fine  display,  as  might  be  expected. 

With  regaril  to  wood  instruments,  only  one  exhibitor, 
Banponi,  of  Milan,  is  found.  These  instruments  are 
richly  ornamented  in  ivory  and  silver.  The  only  ex- 
hibitors of  stringed  instruments  is  Melegari,  of  Turin, 
who  has  sent  some  very  good  violins. 

The  exhitntion  of  pianos  and  harmoniums  is  good,  and 
amongst  the  principal  exhibitors  may  be  mentioned  Bezaa 
and  Mola,  of  Turin,  Ducoi,  of  Florence,  and  Vigo,  of  Milan. 
Amongst  makers  of  fire-arms,  Gllisenti,  of  Brescia,  is 
perhaps  the  first  in  Italy,  and  he  has  executed  large  orders 
for  the  French  Qovemment  of  chassepots.  In  the  exhibit 
of  Qlisenti  mny  be  seen  flint  guns,  which  are  made  for 
the  African  market.  Martini,  Albini-Eemingtons,  and  a 
gnn  of  his  own  invention,  besides  a  number  of  revolvers 
and  sporting  guns,  which  last  are  highly  commaadaUe 
for  the  excellence  of  their  moke.  The  arms  exhibited  by 
Bignani,  Dupont,  emd  otiler  Milanese  makers  are  of  ex- 
cellent make. 

Class  VI. — The  carriage  department  is  well  repre- 
sented in  the  exhibition,  the  principal  exhibitors  being 
Locati,  of  Turin,  who  has  sent  a  well-made  brougham, 
the  Omnibus  Company  of  Milan,  who  show  one  of  their 
omnibuses,  and  Sala,  of  Milan,  who  exhibits  a  model 
state  carriatre,  which  he  has  made  for  the  Prince  of 
Naples.  This  little  carriage,  which  is  in  the  Louis 
Quatorze  style,  is  tastefully  decorated  and  gilded,  and  is 
a  master}>iece  of  workmanship. 

Amongst  the  many  exhibitors  of  saddlery  and  harness, 
the  workmanship  of  Talamucci  is  highly  deserving  of 
praise,  as  is  also  Lichtenberger,  of  Turin,  who  shows  two 
English  saddles.  The  principal  exhibitors  of  travellings 
articles  is  Franzi,  of  Milan.  The  portmanteaus  and  bags 
shown  by  this  maker  are  strong  and  serviceable,  and 
comprise  at  the  same  time  lightness  with  convenience. 

The  title  of  "  Economic  Industries,"  applied  to  Class 
VII.,  is  rather  vague,  and  seems  to  be  chiefly  represented 
by  chemical  manufactures.  The  principal  exhibitors  ia 
this  class  are  Sclopisand  Co.,  of  Turin  (who  show  samples 
of  sulphate  of  iron  and  sulphuric  acid,  which  they  pro- 
duce from  iron  pyrites),  Frigerio,  of  Milan,  Sbertoli,  of 
Genoa,  and  a  number  of  manufiwturers  of  varnishes  and 
dye-stuflTs. 

The  principal  soap-maker  is  Coati,  of  Leghorn,  who 
shows  some  good  samples  of  liquid  soap  made  from  oUve 
oil,  and  used  by  cloth  manufacturers. 

Only  one  exhibitor  of  stearine  candles  is  to  be  found  ia 
the  exhibition,  viz.,  Manganoni,  of  Milan.  Candles  are 
manufactured  extensively  also  at  Turin,  by  Langa  and 
Company,  but  no  samples  of  their  products  are  to  be  found 
in  the  exhibition. 
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The  ut<«f  iirintiiiff,  in  Clan  VIII.  is  well  repnaented 
Vt  the  laBapal  Hilanese  [lafblishers ;  and  8oia«  of  the 
eaitKaio  ^xlulated  by  Trevee,  «f  llilan,  are  of  reaUy  flrst- 
iste  eaoeUence.  Adiatingaiahedplacemiutbeasngnedto 
the  finn  of  Saldini,  the  pvbluheTB  of  the  engineers  and 
aidiiteeta'  jomnal,  the  AUteHico,  for  the  beautiful  liUio- 
gnpha  of  enginceiiog  wcAa,  and  especially  for  an  album 
ooptainTng  100  atdutectand  platee. 

In  Gondnaon,  we  may  remark  that  great  progress 
'kw  'been  made  in  almoet  erery  branch  of  art  in  Italy,  and- 
ttiat  mannfiwtnrii^  industry  is  daily  becoming  more  and 
Bum  derekned  ;  and,  now  that  the  Hont  Cenis  Tnnnel 
if  optBtA,  and  the  mail  route  to  India  is  established 
mU  &iiidisi,  there  aenni  to  be  every  prospect  that  the 
ian^  eommecce  and  industry  will  retam,  and  that  Italy 
win  once  more  take  her  proper  place  amongst  European 


TBIBUKALS  OF  COMMEECE. 

The  Seleot  Committee  appointed  to  inquire  into  the 
expediency  of  eatablishing  tribunals  of  commerce,  or 
other  meens  to  be  adopted  for  improving  the  administra- 
tion  of  ioHtice  in  causes  relating  to  commercial  disputes, 
m  'England,  have  continued  an  investigation  which 
oommenced  in  ISjS,  when  much  important  information 
waa  obtained  reqiectin^  the  constitutions  and  operations 
ef  bibnnaJa  of  commerce  in  several  States  of  Europe. 
In  foither  pursuing  the  inquiry,  the  committee  have 
enaoined  several  witnesses,  who,  from  their  position  and 
ooimectiona,  were  competent  to  express  the  views 
geueially  entertained  by  the  commercial  classes  respect- 
ing the  present  state  of  the  judicial  system  of  this 
eonntry,  and  they  have  come  to  the  conclusion  that 
diwsstiafartion  exists  among  the  mercantile  community 
at  the  manner  in  which  justice  is  administered  in  com- 
ineraal  caaes  by  the  superior  courts.  'We  are  enabled  to 
gsther  portions  firom  the  evidence  of  certain  of  the 
wttoesaes  given  before  the  committee,  and  published  in 
their  report,  which  convey  in  general  terms  the  charac- 
ter of  Uie  complaints,  and  Uie  proposals  made  for  the 
ciwtitntion  otthe  tribunals,  and  the  jurisdiction  of  the 
eatca  over  whuh  their  decisions  woula  extend. 

Mr.  'Wm.  Jforria,  worsted  spinner,  at  Halifinz,  states 
that  the  Chamber  of  Commerce  over  which  he  presides 
have  always  expreawd  their  wish,  shared  in  by  the 
town  of  Halifax,  to  have  tribunals  of  commerce.  That 
opim<Bi  stiaes  from  a  sense  of  the  delay,  expense,  and  un- 
ewtotnty  of  the  judicial  decisions  which  are  given  by 
individnak  noon  l^al  points,  when  in  all  probability 
Hiej^  tumrwier  upon  tne  customs  of  trade ;  therefore, 
«D  mdiacriminate  or  miscellaneous  jury  are  not  likely  to 
know  thoee  coatoms  as  well  aa  local  men,  who  could 
tcata  the  tribunal  of  commerce  in  each  respective  town. 
In  fiurt,  the  bssineas  of  the  locality  is  conducted,  not 
aocx>rding  to  what  may  be  called  strict  law,  but  accord- 
ing to  custom  ;  in  case  of  any  dispute  arising  between 
two  parties,  the  difierence  would  have  to  be  determined 
aeecading  to  law.  For  instance,  unless  a  contract  be 
ndnced  to  writing,  it  would  be  invalid,  although  in 
jaaX  of  custom,  it  is  just  as  valid  as  if  it  were  in  writ- 
yg-  AH  snch  disputes,  if  brought  rapidly  before  some 
tm>  m  three  persons  accustomed  to  the  business 
of  the  town,  would  be  settled  at  less  expense, 
mwB  n^idly,  and  more  in  accordance  with 
^Mtiee,  or  what  was  the  custom  of  the  trade. 
j&t  iJawst  all  the  centres  of  industry  on  the 
OrmtiiieDt^  these  tribunals  have  been  estabUshed  for  a 
liBgth  of  time — ^time  enough  to  to  have  discovered  any 
«row  or  weakness  if  they  had  existed ;  and  what  still 
cootinQea  to  be  valuable  for  them  is  a  strong  prima 
fadt  ease  that  the  same  would  be  equally  valuable  for 
■,  'nie  eommensial  classes,  from  whom  the  judges 
wenii  he  drawn,  would  be  exbemely  unwilling  to  oc- 
ciipf  fliair  time  wiSi  a  nnmber  of  unimportant  cases  now 
MM  Mbn  tb»  oaaabr  courts.  The  new  tribunals,  to 
s  tmtda  ntmt,  AoaU  therefore  be  used  aa  oonits  o 


conciliation  for  questions  of  a  larger  amount,  co- 
ordinate  with  them,  and  offering  the  jKiwer  df  selec- 
tion to  the  litigants,  or  rather  the  means  of  escaping 
litigation  by  reftrriug  the  question  in  dispute  to  men, 
honest  and  anxious  to  come  to  a  speedy  decision,  with 
knowledge  derived  from  their  own  transactions,  and  frbm 
a  fellow-feeling  with  the  two  parties.  The  tribunal  would 
be  composed  of  individuals  selected  for  their  competency 
for  their  duty,  such  a  body  as  the  Committee  of  the 
Stock  &change,  or  of  Uoyds.  The  law  would  deter- 
mine upon  the  number  of  individuals,  conformably  to  the 
extent  of  the  district,  who  should  form  that  tribunal,  and 
their  names  might  be  sent  up  by  the  Chamber  of  Com- 
merce or  the  Corporation,  and  the  Lord  Chancellor  would 
make  proper  inquiries  as  to  their  fitness,  and  then  make 
a  selection  for  given  periods.  The  tribunal  being  thus 
constituted  by  an  independent  selection,  it  would  De  de- 
sirable to  eliminato  all  sources  of  expense,  and  to  ex- 
clude counsel  andattomiesas  faraspossible.  The  litiganta 
should  appear  personally  to  give  evidence,  and  state  their 
cases  before  the  tribunals.  The  legal  element  might 
very  properly  be  represented  by  a  judge  appointed  by 
some  high  authority,  assisted  'by  two  or  more  commer- 
cial men.  The  county  court  judge,  if  not  already  over- 
taxed, would  be  an  ehgible  chairman  ;  his  residence  in 
the  locality  would  give  him  a  certain  knowledge  of  the 
customs  of  trade ;  and  the  necessity  of  an  itinerating 
judge,  as  was,  formerly  contemplated,  would  be  tiien 
avoided.  The  legal  element  shouldbe  merely  introduced 
to  protect  legal  questions  and  legal  proceedings  as  far 
as  possible,  and  the  lay  element,  or  the  non-judicial 
element  should  have  the  right  of  giving  the  verdict. 
The  judge  should  point  out  the  law  upon  the  case,  or 
anything  that  is  necessary  for  him  to  elucidate,  and  Uien 
leave  the  assessors  to  arrive  at  their  own  decision.  The 
courts  should  not  be  compulsory,  but  as  a  condition  of 
the  reference ;  the  decision  of  the  tribunal  should  be 
without  appeal.  It  must  be  borne  in  mind  that  the 
tribunal  would  be  continually  changing;  they  should 
only  be  appointed  for  a  given  number  of  years,  say  for 
three  years;  and  the  men  being  new,  would  never 
acquire  any  superior  knowledge  over  those  who  were 
first  selected.  At  the  same  time,  it  always  must  be  an 
inferior  tribunal  to  the  ^e».t  courts  of  law ;  it  does, 
in  a  rough  and  ready_  way,  give  substantial  justice,  but  great- 
interests  may  be  involved  in  it,  and  in  his  opinion, 
it  would  be  hard  to  deprive  men  of  the  value  of  those 
superior  courts,  where  the  highest  legal  counsel  can  be 
brought  to  bear,  to  seek  out  substantialinstice.  The  duties 
of  the  assessors  should  be  voluntary,  unless  theborden  was 
too  great  upon  their  time,  then  it  would  become  a 
(question  whether  there  ought  not  to  be  some  remunera- 
tion ;  but  it  would  be  preferable  for  them  to  be  inde-  ■ 
pendent,  like  the  bench  of  magistrates. 

Mr.  Jacob  Behrens,  an  export  merchant  at  Bradford, 
and  Chairman  of  the  Chamber  of  Commerce,  expressed 
the  unanimons  opinion  of  commercial  men  at  Bradford, 
when  he  stated  that  the  settlement  of  commercial 
disputes  by  the  existing  courts  is  moat  unsatis&c- 
to^;  that  commercial  honour  suffered  from  the 
existence  of  such  a  state  of  things ;  and  a  remedy- 
by  common  consent  is  expected  from  the  tribunab 
of  commerce.  Opinions  may  and  do  vary  as  to 
their  constitution ;  but  while  a  few  gentlemen  are 
desirous  of  eUminating  the  legal  element  altogether,, 
the^  have  always  given  way  to  the  opinion  of  the  great 
majority,  that  the  Hamburg  system  is  best  adapted 
to  our  habits  and  way  of  thinking,  and  that  it  offers 
the  best  guarantee  for  the  decisions,  combining  justice 
and  equity  with  the  most  perfect  adherence  to  law  as  it 
exists.  Eperience  has  shown  that  a  very  great  propor- 
tion of  disputes,  after  having  gone  through  the  regular 
course  of  the  law  courts,  are  ultimately  referred  to 
private  arbitration,  because  the  judges  themselves 
acknowledge  their  inability  to  decide  complicated  com- 
mercial cases.  The  desired  amendment  was  merely  an 
enlargement  of  the  powers  of  the  county  conria,  m  a 
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similar  manner  as  the  Admiralty  courts,  the  only 
material  tliSVrtnce  consisting  in  the  appointment  and 
character  of  the  assistant  judges.  Whilst  in  the 
Admimlty  Couit  there  are  paid  assessorf,  whose  duty  it 
is  to  aid  the  judge  by  their  pmctioal  and  technical 
knowledge,  without  having  even  the  power  of  a  jury,  it 
WHB  felt  thxt  such  men  would  not  possess  the  confidence 
of  the  public  in  the  great  centres  of  trade  and  industry. 
To  obtain  thnt  confidence,  their  office  ought  to  be 
honorary,  and  filled  by  men  of  the  same  class  Ks  that 
from  which  the  magistrates  are  chosen.  The  Hamburg 
Court,  for  example,  has  a  right  to  appoint  from  one  to 
three  referees  or  experts  for  the  investigation  of  accounts, 
or  verification  and  investigation  of  special  facts,  whose 
written  reports  are  verified  upon  oath,  and  are,  of  course, 
guides  to  tlie  judges  in  their  decisions.  By  this  means 
tile  necessity  of  the  judges  poesessiog  the  spcciHl  know- 
ledge of  the  facts  involved  in  each  case  is  avoided,  and 
the  ends  of  justice  are  secured.  The  decision  still  rest- 
ing with  the  judges,  and  not  with  the  referee,  is  a  great 
improvement  upon  the  English  practice  of  reference. 
The  jurisdiction,  according  to  the  words  of  the  code,  ex- 
tends to  "all  undertakings  to  make,  manufacture,  deliver, 
or  act  as  a  factor  ;  all  commissions,  agency,  ship-broker- 
ing, as  well  as  all  bullion  exchanges,  banking,  and 
brokerage  business,  except,  nevertheless,  from  the  last 
such  transactions  as  regards  landed  property.  As  an 
instance  Of  the  general  estimation  in  which  that  court  is 
hjld  at  Hamburg,  a  few  years  ago  the  50th  anniversary 
of' its  establishment  was  celebrated  by  a  holiday,  and 
many  complimentary  oonirratulatory  speeches  were  de- 
livered on  the  occasion.  The  jurisdiction  of  the  tribu- 
nals of  commerce,  in  his  opinion,  should  extend  to  all 
commercial  cases,  whatever  they  may  be,  perhaps, 
excepting  bankruptcy.  As  regards  patent  rights,  it 
would  be  exceedingly  useful,  for  if  it  should,  as  proposed, 
be  empowered  to  attempt  conciliation  before  the  legal 
action  commences,  the  parties  would  come  together  and 
explain  their  disputes  before  an  impartial  mind,  and,  in 
ninety-nine  cases  out  of  one  hundred,  litigation  would  be 
altogether  prevented. 

Hr.  William  C.  Brocklehurst,  a  silk  manfuacturer,  at 
Macclesfield,  and  President  of  tliat  Chamber,  thought 
that  a  great  deal  of  litigation  would  be  avoided  if  the 
parties — the  complainant  and  the  defendant — were 
brought  together  before  such  a  tribunal  as  proposed, 
and  that  the  intervention  of  the  legal  profession  would 
be  very  well  avoided,  as  often  leading  to  litigation  rather 
than  doing  away  with  it  The  most  convenient  way  of 
setting  up  such  a  tribunal  would  be  for  the  council  of 
the  town  to  nominate  four  commercial  judges,  assisted 
by  the  county  court  judge.  Any  such  selection  would 
{^n  the  confidence  of  the  community  generally,  because 
the  community  have  already  selected  those  who  should, 
select  for  them  their  commercial  judges.  With  regard 
to  the  jurisdiction,  he  would  le>tve  the  county  courts,  as 
at  present,  for  small  sums.  The  class  of  case«  to  be  tried 
should  be  all  cases  of  breach  of  contract,  and  where  the 
customs  and  usages  of  the  trade  have  been  overstepped ; 
all  commercial  dealings  where  articles  are  bought  with 
the  view  of  being  re-sold,  applicable  to  dealings  hetweoi 
the  retailer  and  the  wholesale  merchant,  but  not  with 
the  consumers ;  between  merchants  and  their  clerks,  but 
not  between  the  employers  of  labour  and  their  work- 
people ;  applicable  to  any  breach  of  contract  between  a 
sailer  and  a  bnyer,  ne  in  th«  case  of  a  farmer  who 
came  into  Macclesfield  to  sell  his  bay  or  his  com  to  a 
corn-dealer,  but  not  in  questions  between  a  former  and 
his  landlord.  He  thought  it  very  desirable  that  thrre 
Aould  be  liberty  of  appeal  to  the  superior  courts,  that  is 
if  the  president  (the  county  court  judge)  should  have 
any  question  as  to  the  law,  and  it  would  therefore  be  for 
him  to  advise  as  to  whether  there  should  be  such  an 
appeal,  but  the  decision  should  b«  final  so  far  as  the  facts 
axe  conoemed.  He  saw  no  objection  to  litigants  employ- 
ing professional  assistance,  as  the  experience  of  the  county 
courts  shows  tiuU  litigants  ais,  in  many  oases,  unable  to 


conduct  theit  own  esnees.  'the  names  of  the  judges 
might  be  jointly  handed  by  the  town  council  and 
the  chsmbets  of  coniirerce  to  Uie  Lord  C^iancellor,  and 
he  would  have  to  select  from  them.  Men  thus  chosen, 
he  believed,  would  feel  the  position  an  honourable  oor, 
and  would  be  quite  ready  to  occupy  it,  and  to  fulfil  tke 
duties. 

Mr.  John  Nicholson,  another  witness,  chairman  of  tke 
Shipowners'  Association  in  Sunderland,  and  himself  ex- 
tensively engaged  in  shipping,  was  of  opinion  that 
tribunals  of  commerce  would  be  of  very  great  service  to 
the  mercantile  shipping,  as  disputes  as  to  ftvight, 
demurrage,  and  so  on,  are  constantly  arising  between 
merchants  and  shipowners.  These  cases  which  aria* 
cannot  now  be  settled  off-hand,  because  the  ship  has  to 
start  upon  another  voyage  immediately,  especially  in  the 
case  of  steam-ships,  end  the  officer  most  be  keptondiore  . 
at  the  expense  of  the  owner,  in  order  to  give  evidence,  if 
the  dispute  has  to  be  tried  in  a  superior  coiy^.  But  if  a 
tribunal  of  commerce  were  existing,  such  qurstions  could 
be  settled  at  once,  to  the  advantage  of  all  pirties.  He 
would  extend  the  jurisdiction  to  all  matters  of  dispute 
with  regard  to  snipping,  for  instance,  cases  where 
vessels  have  had  accidents  by  collisions  at  sea,  or  other 
points  that  might  arise  between  shipowners  and  under- 
writers. Since  the  increa^e  of  steam-shipping,  the  ship- 
owners of  Liverpool  have  had  so  many  claims  upon  th^n 
for  damaged  goods,  that  they  hsve  now  resorted  to  having 
special  bills  of  lading  made  out,  so  as  to  protect  them 
from  all  claims  for  damage,  and  they  will  only  take  the 
goods  subject  to  the  conditions  which  are  on  the  bills  of 
lading.  The  necessity  that  arises  ip  these  and  all  similar 
matters  is  to  have  a  prompt  settlement,  because  the  shi]^ 
owner  has  to  dispatch  his  vessel,  and  the  probability  la 
that  he  may  change  his  master  and  officers ;  and  if  he 
has  to  go  to  law  in  the  superior  courts,  he  has  to  keep 
those  men  for  months  on  shore  at  an  increased  cost, 
whereas,  if  the  dispute  could  be  settled  at  once,  the  vessel 
could  be  dispatched  again.  On  the  Continent,  at  Ant- 
werp and  Hamburg,  from  experience  derived  of  the 
tribunals  of  commerce  there,  he  had  found  the  decisiona, 
on  the  whole,  as  wise  and  just  as  those  given  in  the 
superior  courts  at  Westminster,  with  the  superior  advan- 
tage of  promptitude  and  inexpensiveness, 

Mr.  Charlps  Henry  Wagner,  a  merchant  canying  on 
business  at  Birmingham,  had  happily  had  vory  little  ex- 
perience of  litigation  in  this  country,  but  he  had  re- 
peatedly appeared  personally  before  the  tribunal  of 
commerce  at  Paris.  In  his  opinion,  it  is  wonderful  that 
we  in  England  can  do  without,  or  have  done  without,  a 
thing  which  has  been  considered  an  absolute  necesai^ 
for  five  centuries  and  a-half  in  France,  and  which  is 
here  upon  the  point  of  being  discussed  whether  we  should 
want  or  not.  The  time  occupied  in  Paris  to  get  a  deci- 
sion was  only  five  days  ;  in  Hamburg,  on  one  occasion,  it 
took  eleven  days,  from  the  time  instructions  were  sent 
out  to  the  time  at  which  judgment  was  given  and  the  re- 
mittance made.  The  whole  cost  in  a  dispute  before  the 
tribunal  at  Paris  was  £3  or  £3  10s. ;  and  in  a  com-' 
plicated  case,  which  involved  about  480,000  francs,  the 
expenditure  was  nearly  2,000  francs.  He  thou^t 
if  there  was  one  town  in  all  the  world  which  required 
such  a  tribunal,  it  was  Birmingham,  where  about  73,000 
different  kinds  of  articles  are  manufiactnred,  and  the 
multiplicity  of  disputes  that  arise  in  consequence  is  very 
great.  He  had  made  inquiries  amongst  the  commenci^ 
community,  and  found  that  most  people  are  quite  ignorant 
of  what  a  tribunal  of  commerce  moans.  All  that  they 
clamour  for  is,  "  Let  us  have  commercial  matters  settled 
by  commercial  men,  and  not  by  lawyers."  That  is  the 
general  impression. 

Mr.  Hyde  Clarke,  Secretary  to  the  Council  of  Foreign 
Bondholders,  sttted  the  result  of  his  experience,  gained 
first  on  the  London  Committee  in  185 1 ,  afterwards  whilat 
practising  at  the  Smyrna  bar  as  an  advocate,  concurrently 
with  financial  transactions,  which  gave  him  the  oppor* 
tnni^  of  examining  several  c£  the  syst^pis  of  law  in 
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uyeiiUoB.  Tbt  ooorti  in  Turkey  prooeed,  in  the  dad- 
•un  of  eommenaal  ones,  upon  the  code  applicable  to 
t^  tzibonala  of  ecanmeioe  of  the  country  to  which 
Uwy  beioac,  vitfa  the  exception  of  England  and 
the  United  Statea.  In  Turkey  itself  there  are, 
lnwilcMi,  two  kinda  of  tribunals  of  commerce,  thu 
one  a  Vocal  lyitem,  affecting  the  citizens  of  the 
eonntry,  and  the  other  for  settling  mixed  cases,  in  which 
ttke  aabiects  ol  the  variouB  oongalntes  are  concerned. 
'Witb  r^ard  to  the  English  merchants,  until  the  aboli- 
tioo  of  tiie  Lerant  companies,  a  limilar  system  to  the 
triboaaJ  of  commerce  had  been  in  operation  for  at  least 
200  yean.  The  abolition  of  the  Levant  Company  took 
fitee  aboat  the  year  1826,  and  consequently  many  of  the 
iiiili  III  merofaants  had  acted  as  members  of  the  former 
eoiirta  ooder  that  company,  which  had  only  followed  the 
aytein  that  seemed  to  haye  prevailed  generally  in  Europe 
tit  the  end  of  the  Middle  Ages.  The  code  of  commerce 
estaUiahed  at  Smyrna  in  1851  was  in  fact  the  "  Code 
Napoleon,"  which  has  been  found  so  well  suited  for  the 
deoaion  ef  caaes  arising  against  Ottoman  subjects,  that 
it  ia  being  extended  yearly  over  the  whole  empire.  It 
ma  bagnn  at  first  in  two  or  three  of  the  large  cities,  and 
now  thei«  is  hardly  a  small  oommercial  town  which  has 
not  ita  triibonal  of  commerce  for  native  matters,  and  if  it 
baa  any  fon^ign  trade  there  is  likewise  a  mixed  tribunal. 
WhetcTer  English  merchants  have  tried  the  system  it 
worked  *ffectwillj,  and  the  general  feeling  entertained 
was  in  ftToor  of  such  tribunals,  in  preference  to  any 
eonrt  muler  mnnicipal  law.  In  the  formation  of  the 
eoort  he  woold  look  to  the  practice  of  other  countries, 
mtbar  than  attempt  to  make  any  new  experiment. 
Heieaiter  he  had  no  doubt  that  we  could  introduce  great 
improrenients,  but  in  the  first  we  must  adopt  the  actual 
ezperienoe  of  those  countries.  Abroad,  it  is  considered  u 
very  honourable  position  to  be  the  president  of  a  tribunal 
of  comaaerce  of  any  city. 

If .  H.  Boinclier,  the  French  Consul  at  Liverpool, 
■jeakins  in  the  name  of  his  countrymen,  stated  that  in 
ttwsr  opinion  jsatiee  cannot  be  obtained.  They  very 
often  piefer  to  give  vf  a  cause  rather  than  pursue  it, 
baoanse  tbey  know  veiy  well  that  the  expenses  and  the 
delays  are  so  great,  in  comparison  with  the  system  in 
naose.  He  gave  an  instance  of  a  vessel  which 
Ind  been  arrested,  not  in  Liverpool,  but  by  the  Court 
of  Admiralty  in  London.  More  than  two  months 
had  elapsed,  and  the  case  was  not  more  advanced 
Ihaa  upon  the  first  day.  As  French  consul,  he  had  to 
■jnX  in  a  claim  for  the  crew,  and  was  stiU  waiting,  with 
no  decigion  whatever,  whilst  these  men  were  kept  with- 
out their  money.  The  crew  had  been  sent  back  to 
fimtux;  but  still  they  must  live  upon  something.  What 
he  wanted  to  point  out  was  that  the  ship  was  arrested,  not 
in  Liverpool,  but  in  London,  there  being  one  set  of  law- 
yen  in  London  and  another  set  of  lawyers  in  Liverpool, 
and  the  captain  wjll  have  to  pay  them  uU.  Whereas,  in 
Fltanee,  the  matter  would  be  disposed  of  in  three  or  four 
days,  beciusc  the  only  qutstion  was  to  appoint  experts 
to  examine,  who  would  have  made  their  report  to  the 
eammercial  judge,  and  he  would  have  decidisd  at  once 
ifai  the  aput.  In  the  French  system,  the  disputants 
■iste  their  own  case.  Solicitors  are  prohibited  from 
■)H— isig  before  the  courts  as  solicitors ;  they  may  ap- 
pear aa  fraxics,  as  mere  representatives  of  parties,  but  not 
as  Jawyoa.  However,  there  is  a  certain  class  of  people, 
oaQed  afrt^  who  axe  not  recognised  as  an  official  body, 
tntstill  tbey  do  exist,  and  their  business  is  to  take  up 
caaaa,  aa  lawyers  would  do,  for  people  who  may  not 
t  to  appear  personally.  Heahaid  heard  the  wiidi  ex- 
1;^  many  for  ,the  establishment  of  these  tri- 
,  and  he  saw  a  oommenoement  of  its  fulfilment  in 
tta  tsJaHJihmfnt  of  a  coonty  court,  which,  in  many 
,  doea  folil  that  object,  but  only  partially  ;  it 
I  not  take  a  whole  set  of  people  or  a  whole  set  of 
fia  thoold,  however,  prefer  a  separate 
,  on  tha  groond  that  it  would  eliminate  all 
1  poioti  and  lawyers,  and  he  believed  that  French- 


men, and  a  great  many  English  people  too,  if  they  had 
a  contest  with  anyone,  would  very  much  prefer  such 
a  tribunal. 

After  hearing  the  evidence  of  other  gentlemen, 
equally  well  qualified,  the  Select  Committee,  in  their 
report  appended,  recognise  that  it  has  long  been  the 
prevailing  opinion  among  the  chief  States  of  Europe, 
that  the  nature  of  the  commercial  disputes  differ  so 
widely  from  other  causes  brought  before  the  ordinary 
courts  of  justice,  that  it  has  been  deemed  expedient  to 
establish  special  courts,  called  tribunals  of  commerce, 
for  their  decision,  under  a  special  code  of  procedure. 
These  courts  are,  in  France,  composed  of  three  judges, 
selected  from  the  commercial  classes.  In  places  where 
no  tribunal  exists,  the  local  judge  associates  with  him- 
self mercantile  judges,  to  constitute  a  tribunal  for  the 
occasion.  But  in  Hamburg  the  tribunal  ia  composed  of 
a  member  of  the  legal  profession  assisted  by  two  com- 
mercial men.  There  seems  to  be  no  reason  to  doubt 
that  the  man'uer  in  which  justi.e  is  thus  administered 
uffords  satisfaction  to  the  commercial  community,  and 
the  committee  have  therefore  deemed  it  right  to  consider 
whether  the  system  which  so  extensively  prevails  in 
Europe  might  nut  with  advantage  bo  introduced  into 
this  country. 


C0SSE8P0NDENCE. 

»      — ■ 

MORE  ABOUT  COLOUE. 

Sis, — Though  the  truth  about  colour  has  been  really 
found  out,  and  may  easily  be  learnt,  yet  (as  I  had 
occasion  not  long  ago  to  notice  in  your  pages)  those  who 
ought  to  know  most  about  it,  as  a  general  rule,  know 
very  little.  On  this  account,  anything  tending  to 
confuse  the  subject  is  to  be  deprecated.  Much  of  what 
Mr.  W.  Cave  Thomas  has  advanced  in  his  letter  in  the 
Journal  of  October  27th  is  open,  I  fear,  to  this  objection. 

After  asserting  the  undoubted  truth  that  colours  are 
merely  sensations,  he  seems  to  demur  to  the  physical 
theory,  which  attributes  "every  colour  sensation  to  the 
mechanical  action  of  undulations  of  various  periods." 
"  These  various  undulations,"  ho  says,  "according  to 
the  theory,  are  of  the  self-same  ether,  which,  of  course, 
could  not  simultaneously  be  of  every  colour."  The  ether 
itsolt'  is  of  course  invisible,  and  therefore  of  no  colour  at 
all ;  but,  probably,  Mr.  Thomas  means  that  undulationsof 
different  periods  cannot  simultaneously  exist  in  the  same 
part  ot  it.  Kow,  it  is  an  established  mechanical  truth 
that  distinct  undulations  of  various  periods  may  exist 
simultaneously  in  the  same  medium ;  and  it  is  certiun 
they  always  do  so  in  the  ether.  If,  then,  it  can  be  shown, 
as  it  has  been,  that  the  eye  is  capable  of  a  certain  number 
of  distinct  sensations  of  colour,  and  that  one  of  these  is 
excited  most  strongly  by  some  waves,  another  by  other 
waves,  why  may  not  a  body  which  sends  to  the  eye  all 
sorts  uf  waves  simultaneously  appear  of  a  colour  that 
includes  in  itself  all  those  distinct  sensations  ?  Of  course 
the  body  cannot  be  simultaneously  of  more  colours  than 
one,  because  it  can  only  send  to  the  eye  at  onco  some 
particular  mixture  of  the  different  waves.  But  why  may 
nut  that  particular  colour  which  is  due  to  that  particular 
mixture  be  a  compound  of  several  distinct  colour-sensa- 
tions ? 

Again,  after  asserting  that,  if  colours  are  but  sensa- 
tions, "  ther^cannot  be  primaries  or  secondaries,  for  a 
sensation  can  be  primary  or  secondary  only  in  relation 
to  order  of  succwesion  "  (as  if  for  four  or  five  generations 
past  those  words  had  not  been  constantly  used  in  regard 
to  colours  to  denote  what  were  supposed  to  be  simple  or 
binary  compound  colours,  without  any  reference  to  order 
of  sueoession),  Mr. Thomas  goes  on  to  make  what  seems  to 
me  the  astonishing  statement — "  Fiom  what  we  have  just 
deteruiined  it  would  appear  that  there  is  no  such  thing 
Jigitized  by 
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aa  the  mixing  of  colonn ;  sensations  cannot  be  mixed." 
Sid  Hr.  Thomas  never  experiment  with  the  common 
coloar-top  p  What  can  the  resulting  colour  be  but  a 
mixture  of  the  separate  rotating  colours,  received  in 
rapid  successions  in  the  same  eye  ?  Did  he  ever  try  the 
tmect  of  reflecting  one  coloured  spot  from  that  part  of  a 
piece  of  polished  glass  through  which  another  coloured 
spot  is  seen  ?  What  can  the  result  be  here  but  the  mix- 
ture of  two  colours  simultaneously  and  continuously  re- 
ceived in  the  same  eye  ?  But  we  can  even  mix  the 
sensations  received  in  the  separate  eyes.  If  we  put  a 
piece  of  paper  coloured  with  French  blue  in  one  side  of 
the  stereoscope,  and  another  coloured  with  lemon  yellow 
on  the  other  side,  we  find  the  two  blend  together  into  a 
perfect  gray.  Shut  one  eye,  and  the  blue  is  seen  alone, 
shut  the  other,  and  the  yellow  is  seen  ;  the  two  sensa- 
tions compound  the  sensation  of  grey.  Just  as  the 
sound  produced  in  the  ear  by  the  aerial  waves  sent  out 
from  a  vibrating  string  may  be,  and  usually  is,  a  mixture 
of  several  musical  notes,  due  to  several  kinds  of  co-exist- 
ing undulations,  so  the  colour  prodnced  by  the  light 
sent  out  from  ejxj  object  may  be,  and  usually,  if  not 
always,  is  some  mixture  of  all  the  simple  colour-sensa- 
tions. 

I  am  sorry,  too,  that  Hr.  Thomas  endeavours  to  build 
up  a  theory  of  compensatory  sensations  on  phenomena 
which  are  quite  easily  accounted  for,  on  the  supposition 
that  those  parts  of  the  nervous  tissue  which  are  acted 
on  more  strongly  lose  sensibility  more  rapidly.  The 
most  careful  experiment  affords  conclusive  evidence  that 
it  is  BO.  But  the  last  paragraph  of  his  letter  is  again 
astonishing. — "  Light  does  not  progress !  "  It  is  usually 
supposed  to  progress  faster  than  most  other  things. 
Does  not  Mr.  Thomas  distinguish  between  the  minute 
displacement  of  each  part  of  the  ether  from  its  position 
of  equilibrium  and  back  again,  and  the  spread  of  the 
disturbance  from  one  part  to  another,  which  constitutes 
the  advance  of  the  ware  through  the  medium  P 

In  ^our  MontUr  Notes  on  Science,  October  20th,  you 
mention  Dr.  Aitken's  argument,  that  blue  is  not  a 
simple  colour,  because  certain  bine  glasses  and  pigments 
in  conjunction  with  yellow,  made  a  green.  This  is  per- 
fectiy  true  of  the  blues  of  such  ghuses  and  pigments ; 
they  must  have  contained  green  aa  well  as  the  yellow  of 
the  others,  though  probably  not  so  much.  But  Dr. 
Aitken  forgets,  perhaps,  how  loosely  the  names  of  co- 
lours are  used,  and  how  many  different  colours  are 
commonly  called  blue.  Glasses  and  pigments  which, 
when  thick,  give  a  near  approach  to  pure  blue,  when 
thin  are  almost  sea-green,  yet,  still  are  called  blue.  On 
the  other  hand,  violet,  the  name  which  Kewton  applied 
to  the  fiuntly  visible  rays  at  the  end  of  the  spectrum,  is 
also  a  blue.  Hilton  talks  of  "  beds  of  violet  blue."  The 
Tiolet  of  the  spectrum  is  doubtless  a  pure  blue,  diluted, 
as  recent  researches  by  Hiiller  have  shown,  with  a 
measure  of  white  from  the  fluorescence  of  the  retina, 
like  Herschell's  lavender  rays.  Newton's  indigo  is  tiie 
deepest  blue  in  the  spectrum,  and  has  been  shown,  both 
1)y  Etelmholtz  and  by  Maxwell,  to  be  complementary 
to  the  yellow  of  the  spectrum,  and,  indeed,  he  himself, 
in  his  colour  circle,  put  it  opposite  to  the  yellow.  This 
is  the  colour  of  the  blue  salvia,  and  of  the  pigment 
called  French  blue,  or  ultramarine.  Surely  we  may  be 
content  to  call  it  blue.  It  is  bad  enough  to  have  to  tell 
artists  that  yellow  is  not  a  simple  colour,  without  say- 
ing the  same  of  blue,  because  some  blues  contain  a 
strong  mixture  of  green. — I  am,  &o., 

William  Beksox. 
a 

WILD  BEASTS  IK  INDIA. 

Sm, — ^Iiead  in  the  Dailp  Ktm  of  the  10th  instant,  a 
letterfromHr.  W.  Cave  Thomai,  who  seems  to  have  taken 
a  great  interest  in  this  very  distressing  subjeot,  and  who, 
at  the  same  time,  offers  practical  suggestions  far  their 
4imingtinn  in  nnmben. 

When  Ilastwfote  to  the  Sooi^  upon  this  natter  I 


felt  how  great  the  evil  was,  and  I  am  sorry  to  say  that 
the  wild  beasts  still  continue  to  cause  heavy  loss  in  both 
human  and  animal  life,  for  tigers  still  infnt  the  Nulla- 
mallery-hills  in  Eumool,  and  during  the  years  1870-71. 
I  hear  that  goveinment  have  generously  paid  over  £165 
in  rewards  for  their  destruction,  and  that  the  loss  of 
human  life  from  their  ravages  there  still  continues  great. 
During  1870-71  a  great  number  of  wild  beasts  have 
been  destroyed  in  the  Madras  presidency — in  fact  over 
1,100,  of  which  666  were  cheetahs,  205  tigers,  129 
hyainas,  97  bears,  and  12  wolves,  and  a  few  jackals,  and 
the  government  was  very  considerate  in  bestowing  over 
£2,220  as  rewards  for  slaying  them.  On  the  Neilfherry- 
hills,  16  tigers  and  29  cheetahs  were  killed,  and  £110 
paid  in  rewards.  The  sum  of  £77  was  expended  in  re- 
warding persons  for  slaying  over  6,800  dogs  and  16 
alligators,  also  in  this  presidency.  On  the  average, 
about  nine  shillings  per  head  was  paid  for  these  latter 
amphibious  creatures,  but  the  rewards  should,  I  think, 
be  increased,  as  they  do  much  more  damage  than  is  ever 
discovered ;  their  victims,  both  men  and  cattle,  disappear 
without,  in  many  cases,  the  fact  being  known,  and  their  - 
system  of  vengeance  is  often  sly  in  the  extreme,  aa  I  will 
now  instance.  It  was  only  on  Saturday  last  I  met  a 
friend  of  mine,  who  had  just  heard  from  India,  and  was 
in  much  tribulation  at  news  conveyed  to  him  by  the 
mail  in  reference  to  his  son,  who  is  up  at  Tyrhoot,  who, 
having  wounded  an  alligator,  and  thought  he  had  killed 
it,  injudiciously  approached  within  reach  of  its  jaw<^ 
which  were  speedily  opened,  and  his  legs  bitten  and  en- 
trapped, and  the  monster  made  off  witii  oim  to  the  river, 
wiui  no  doubt  the  intention  of  drowning  him  and 
swallowing  him  at  leisure ;  but  he  was  mercifully  saved 
from  such  a  fate,  though  it  is  not  yet  known  to  what 
extent  his  injuries  may  impair  his  future  health,  it  is 
even  feared  that  tetanus  may  set  in  from  his  wounds. 

In  Kistna  district  £70  was  paid  in  rewards  for  the 
slaughter  of  wild  animals,  and  in  South  Canara  £624 
for  tbe  killing  of  146  tigers  and  leopards,  but  not  before 
they  had  destroyed  over  1,760  head  of  cattle — a  sUght 
diminution  of  the  injury  they  inflicted  last  year,  which 
was  1,838 ;  but  a  heavy  money  loss  must  have  been  caused 
by  them  in  these  last  two  years,  and  it  is  certainly  high 
time  an  organised  raid  was  made  against  them,  and  I  have 
have  sketched  out  a  plan  by  whi(3i  government  might, 
I  think,  soon  reduce  their  numbers  to  respectable  limits, 
but  I  have  no  idea  of  how  to  bring  it  to  their  notice.  If 
any  one  could  point  out  the  way  to  me,  I  should  have 
much  pleasure  in  offering  my  suggestions  for  the  con- 
sideration of  government,  but  1  really  do  not  know 
who  should  be  addressed  on  the  subject. — I  am,  &c., 
A.  RoxAncii  WxAOOB,  Lieut. -CoL 
3T,  MaryoD-rrad,  Old  Cbarlton,  8.E. 
13th  Mot.  1871. 


PBOCEEDIHGS   OF   ISSTITITTIOHS. 


Hew  Swindon  Meehanies  Institntion.— The  hwtith^^ 
meeting  and  distribution  of  prizes  in  connection  witt 
the  Local  Bducational  Board  of  the  New  Swindon 
Mechanics'  Institute,  took  place  on  Wednesday  evening 
The  hall  of  the  Institute  was  crowded.  Sir  D.  Qoodi, 
Bart.,  M.P.,  presided.  The  annual  report,  presented  fag 
Mr.  J.  Armstrong  and  J.  Gkiudge,  the  chairman  ana 
secretary  of  the  I^cal  Board,  said  the  committee,  afta 
careful  consideration,  have  considered  it  desirable  |ii 
make  various  alterations,  which  will  be  found  embodiat 
in  the  eduoational  programme  for  the  present  aeaao* 
and  it  is  hoped  that  the  new  arrangements  will  attrao 
nnmbeis  of  yonng  men  to  ptoseonte  their  studies  in  tki 
more  advanced  subjects  now  recommended  by  the  oooi 
mittee.  The  following  table  shows  the  attendance  ^ 
the  various  daases  during  the  educational  saaaon  <; 
1870-1,  as  compared  with  the  conesponding  period  < 
l«6».r0 :-  Digifeed  by  GOOg  IC 
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itro-i. 

Mechanical  dntwing 10 

fmhand  drawing 16 

Arithm^c  ^senior)    6 

Azithinetic  (JDnior)   24     , 

Theovy  of  maaic  6     . 


ut»-n 
12 
16 
12 
33 
7 
Female  daa   36     ..     41 

In  ihe  elementaiy  ezaminations  the  following  was  the 
Tesolt: — 

Hlcher  grids.  Lower  gnda. 

Kramlnwl.    FuMd.        Examined.    Fund. 

Hate »  6        ..        16  U 

Ftaalet _         _        ..        28  14 


Total 


9 


44 


26 


At  tli0  final  ezaminatiotu  six  candidate!  presentsd  them- 

■elres,  four    certificatea  being  obtained.      The    prizes 

Awarded  annoally  by  tiie  institution  have  been  awarded 

aa  follows: — Jimior  class  (1*  ditiaion) — 1st,  Benjamin 

Rohinanm,  £1 ;    2nd,  Joseph  Bramwell,  138. ;    3rd,  John 

William  Wood,  7s.       Junior  class  (2nd  division) — Ist, 

HmwupI  TinsDiv,  £1  ;    2o(J.  Gt-orgo  Clirke,  13s.;   3rd, 

.Ub*rt   Wright,  7a.       Freehand    Dpiwing  dass. — 1st, 

Jamca    EUlntt,  £1  ;     2nd,   Cbarles  BritUin,  138.;    8rd 

iHitra  Hill,  7b.     Female  cksg— lat,  Louua  Hiaen,  £1 ; 

^nd,   kgaea  Qaric,    13a. ;     3rd,  Louiw)   Jane  Lowe,  78. 

Extra  prixta  of  books,  to  Eli*a  Sarah  Sheldon,  Isabella 

Airbatm,  and  Frances  Sarah  Loonard,    Sir  D.  Gooch's 

nina  Ar  Jlochanical  Drawing — 2nrl   priae,  Thomas  0. 

Hogwth.  £3;    3rd   prize,  R,  J.   Bl-jnkiiuop,  £2.    The 

firat  and  fourth  priii'S  kive  bwn  withheld,  in  accordance 

with    the    r^icomoiendutian    of    the    examiners.     Lady 

QoMb'a  piiz«,  of  th«  valuB  ol  tivc  gmnam,  for  the  most 

pcttSeiscit  of  the  &]iidi>  cln.ta,  in   rciiding,  arithmetic, 

dictati-ciii,  and  plain  needle- work,  is  awnrded  to  Hester 

Ann  B^irafool.    The  members  of  tht  Buard  tender  their 

bart  thitnki  to  thtse  ladifs  and  geatltinen  who  had  so 

kindly  asusted  them  on  this  oecaaion.    The  meeting  was 

*iimm&  \:y  the  dmirmaa,   Mr.  Uryarr  Eykyn,  M.P., 

tt»  Eev.  H.  K.  H*yward,  and  Jlr.  W.  G.  Larkins,  who 

repz^maifiA  the  Sgcuty  of  Arts. 


HOTES   OK   EDUCATIOH. 


1  ?nrvi«ioas  under  the  Act— The  School 
Bmri  ChronieU  draws  attention  to  the  important  fact 
ttat  "  a  new  phase  of  the  operation  of  the  Edacation  Act 
It  to  be  expected  shortly,  which  may  arouse  a  good 
deal  of  excitement,  and  perhaps  some  angry  feeling.  For 
«!•  year  the  towns  and  parishes  of  England  and  Wales 
haw  oocnpied  this  position  in  relation  to  the  Act.  It  has 
been  optional  with  them  to  apply  to  the  Education  De- 
Wtment  or  not  £)r  authority  to  elect  a  School  Board. 
0000  340  have  decided  in  favour  of  a  board ;  a  consider' 
^e  niunber  have  arrived  at  an  opposite  resolve ;  and 
wcce  u  a  lar^  remainder  who  have  not  moved  in  any 
■^T-  That  IS  all  very  well  for  one  year,  but  it  cannot 
C*<n.  The  Act  forbids  it.  The  DeiMirtments  have 
MiMil  II  liuiia  to  be  made  to  them  of  the  public  elemen- 
«**y  aAwd  accommodation  and  requirements  of  every 
tora  and  parish.  They  will  next  decide  which  places 
Abvib  not  sofficient  accommodation,  and  to  those  in  tiie 
litter  list  will  be  forwarded  a  requisition  to  make  up  the 
dsAcasney.  It  may  be  that  this  requisition  will  wake 
V  Mi^  a  quiet  parish  for  the  first  time  to  a  sense  of 
vwtitowM  to  thu  Act  of  Parliament  The  question 
*fll  rtie,  What  is  to  be  done  ?  The  ratepayers  and 
pMHtasof  Mch  adocational  provision  as  exists  will  find 
S  l^ld  ti(  agres^  parlutp*.  upon  any  plan,  but  ther  will 
"Mo^aKBuathain  which  to  make  nptheirminos.  At 
I mti  tiViuA  Uia»,  'it  tiw  Edacation  Department  are 
I  tkat  all  tka  pnUio  school  accammodatioa  x«- 


quired  by  the  final  notice  to  be  supplied  has  not  been 
supplied,  nor  is  in  course  of  being  Bupplied  with  due 
despatch,  the  Department  will  cause  a  school  board  to  be 
formed  for  the  district'  Those  are  the  words  of  the  Act, 
and  the  succeeding  words  are  to  the  effect  that  the  De- 
partment thereupon  'shall  send  a  requisition  to  the 
school  boards  so  formed  requiring  them  to  take  proceed- 
ings forthwith  for  supplying  the  public  school  acconuno- 
dation  mentioned  in  the  requisition,  and  the  school 
boards  shall  supply  the  same  accordingly.'  We  fear 
there  are  a  large  number  of  parishes  in  England  and 
Wales  where  Uiere  is  neither  a  school  board  nor  Bnf&- 
cient  elementary  school  accommodation,  and  if  our  voice 
may  reach  the  ratepayers  of  those  places,  wo  beg  to  give 
them  a  friendly  warning  of  the  exciting  days  in  store  for 
them." 

Planning  and  Pltting-np  Schools.— The  Committee  o 
Council  on  Education  have  issued  a  number  of  roles  to 
be  observed  in  planning  and  fitting-up  schools.  In  the 
preliminary  remarks  it  is  said : — "  Before  a  school-room 
IS  planned — and  the  observation  applies  equally  to 
alterations  in  the  internal  fittings  of  an  existing  school- 
room— the  number  of  children  who  are  likely  to  occnpy 
it  the  number  of  classes  into  which  they  ought  to  oe 
grouped,  whether  the  schooleshould  be  '  mixed,'  or  the 
boys  and  girls  teught  in  different  rooms,  are  points  that 
require  to  be  carefully  considered  and  determined,  in 
order  that  the  arrangements  of  the  school  may  be  de- 
signed accordingly.  Every  class  when  in  operation 
requires  a  separate  teacher,  be  he  only  a  monitor  acting 
for  the  hour.  Without  some  such  provision  it  is  im- 
possible to  keep  all  the  children  in  a  school  actively 
employed  at  the  same  time.  The  apprenticeship  of  pupil 
teachers,  therefore,  is  merely  an  improved  method  of 
meeting  what  ia,  under  any  circumstances,  a  necessity  of 
the  case ;  and  where  such  assistants  are  maintained  at 
the  public  expense,  it  becomes  of  increased  importance 
to  furnish  them  with  all  the  mechanical  appliances  that 
have  been  found  by  experience  to  be  best  calculated  to 
give  effect  to  their  services."  After  stating  that  the 
common  school-room  should  be  planned  and  fitted  to 
realise  the  combined  advantage  of  isolation  and  superin- 
tendence, without  destroying  its  use  for  such  purposes  as 
may  require  a  large  apartment  the  Committee  of  Coun- 
cil do  not  recommend  that  the  benches  and  desks  should 
be  immovably  fixed  to  the  floor  of  any  school,  but  be  so 
oonstmcted  as  to  be  easily  moved.  The  master  of  a 
school  should  never  be  allowed  to  organise  it 'so  as  to 
provide  for  carrying  out  the  entire  business  of  in- 
struction without  his  own  direct  intervention  in  giving 
lessons.  "  He  must  indeed,  at  times  leave  himself  at 
liberty  to  observe  the  manner  in  which  his  assistants  or 
apprentioes  tAch,  and  to  watch  the  collective  working  of 
his  school." 

BTatnral  Seimee  Teaching. — The  ^ho  Agricolt  com- 
plains of  the  neglect  of  this  branch  of  instruction  in 
France.  "Why,"  says  this  journal,  complaining  of  the 
importance  attached  m  most  schools  to  a  semi-mytho- 
logical teaching,  "  when  an  intelligence  is  just  opening 
to  ^e  light  should  it  be  led  through  the  delusive 
labyrinths  of  the  marvellous  instead  of  showing  it  the 
truth  in  all  its  splendour  P  Let  that  young  intelligence 
be  accustomed  to  the  obBervation  of  natural  phenomena, 
and  it  will  be  seen  to  develop  itself  normally,  because  to 
all  the  branches  of  activity  which  it  is  called  upon  to 
exercise  it  will  bring  the  spirit  of  methodical  order 
which  it  will  have  bwn  obliged  to  employ  in  the  study 
of  nature.  We  therefore  demand  that  the  Minister  of 
Public  Instruction  should  introduce  into  our  primaiy 
schools  the  elementary  teaching  of  natural  science  ap- 

Slied  to  what  children  see  daily  in  the  country.  M.  Jolea 
imon  has  ordered  that  a  geographical  class  should  be 
held  every  fortnight  in  the  colleges  and  lyc£es  ;  now  we 
would  have  the  minister  complete  this  measure  by  re- 
quiring the  students  not  only  to  mention  the  principal 
pzodoot*  of  saoh  and  looh  a  coa2^,^iit  m.  ngaida 
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Fiance  especially,  to  take  acrount  of  the  nataral  produce 
of  the  land,  and  to  know  what  sort  of  soil  these  diffurent 
prodacta  affect.  Thie  would  be  geography  applied  to 
sgrioultuTe.  .  .  .  Further,  we  would  require  that  all 
sciences  relating  to  agriculture  taught  in  the  lye^es  and 
colleges  should  bo  followed  by  practical  application  to 
the  soil,  such  experiments  to  form  the  basis  of  special 
examinations." 

The  Half-time  System  in  Denmark. — A  lady  who  has 
recently  visited  Copenhagen  semis  the  following  to  the 
School  Board  Chronicle:  —  "In  Denmark,  in  order  to 
meet  the  difficulty  of  combining  school  hours  with  hours 
for  work,  the  plan  is  adopted  of  building  and  furnishing 
a  school-heuse  for  a  thousand  children,  and  opening  it 
for  two  schools.  Thus,  in  the  morning,  a  thousand 
children  attended  from  eight  o'clock  to  one,  with,  of 
oonrse,  an  interval.  A  little  after  one  o'clock,  another 
thousand  children  attend  till  six,  also  with  an  interval. 
Both  schools  are  worked  on  one  time-table,  and  under 
one  superintendent.  By  this  plan  the  children  in  the 
morning-school  can  work  in  the  afternoon,  and  those 
who  attend  in  the  afternoon  may  work  in  the  morning ; 
the  superintendent  is  free  to  arrange  the  time  of  at- 
tendance according  to  the  parents'  convenience.  The 
economy  of  teaching  two  thousand  children  in  a.  school- 
house  built  for  one  thousand  is  self-evident,  and  by  the 
anangement  of  a  permanent  staff  of  teadiors  in  each 
group  of  schools,  and  of  a  body  of  visiting  teachers  be- 
tween two  groups,  four  schools  can  be  taught  by  three 
sets  of  teachers.  I  saw  the  pliin  at  work,  and  it  seemed 
to  me  that  the  adoption  of  such  a  half-time  scheme,  in 
crowded  districts,  might  be  usefuL" 

The  Education  Qaestion  in  Hew  Zealand. — The  Edu- 
cation Bill  fur  this  colony  was  introduced  into  the 
Colonial  Parliament  by  the  Premier  on  the  1st  September 
last,  and  it  is  expected  to  pass  with  a  few  amendments. 
It  adopts  the  principle  of  compubion,  and  the  conscience 
dauses  of  Mr.  Forster's  Act  are  inserted  verbatim.  It, 
however,  allows  Bible  reading  at  stated  times  in  the 
government  schools,  and  allows  denominational  schools, 
under  certain  restrictions,  to  claim  a  government  subsidy. 
Ur.  Fox,  the  Premier,  in  his  introductory  speech,  ac- 
knowledged in  terms  of  the  highest  eulogium  the  assist- 
ance he  hud  derived  irom  Mr.  Forster's  experience  in 
framing  the  measure. 

TTniTsrsity  Ezaminatian  of  Women. — The  Cambridge 
Syndicate  appointed  to  oonduct  the  Elxaminations  of 
persons  not  members  of  the  University,  report  that 
"Examinations  for  women  above  18  years  of  age  were 
held  in  July,  1871,  at  six  centres — Cambridge,  Chelten- 
ham, Liverpool,  London,  Manchester,  and  Rugby.  One 
hundred  and  twenty-nine  candidates  entered  for  ex- 
amination, and  of  these  20  withdrew  before  the  examin- 
ation took  pLtce.  Of  the  remaining  109  candidates,  25 
had  already  passed  in  group  A  in  previous  years.  In 
July,  1870,  the  examinations  were  held  at  three  centres 
— ^London,  Manchester,  Eugby— and  there  were  84 
candidates,  of  whom  71  presented  themselves  for  ex- 
amination. It  appears  that  all  candidates  fur  a  place  in 
the  Class  List  are  required  to  qualify  themselves  by 
passing  "group  A" — that  is,  in  Divinity,  Arithmetic, 
English  History,  and  English  Literature,  Language,  and 
Composition.  In  this  group,  however,  out  of  81  can- 
didates, as  many  as  36,  or  43  per  cent.,  failed  to  pass.  In 
Mathematics  only  five  candidates  offered  themaulvcs,  and 
all  passed.  In  Languages,  including  French,  German, 
and  Latin,  there  were  6o  candidates  and  all  but  7  passed. 
Of  these,  moreover,  only  five  offered  to  be  examined  in 
Latin.  With  the  exception  of  Physical  Science,  the 
subject  on  which  least  uitis&ctinn  seems  to  have  been 
given  to  the  examiners  were  English  Language  and 
Literature.  It  had  "  been  greatly  neglected,"  and  "little 
or  no  study  seemed  to  have  been  bestowed  on  the  text- 
books recommended."  The  report  of  the  exami- 
ners  in   French    and   German   is    fiar   more    satis- 


factory, showing  a  failure  of  only  10  per  cent. 
The  quality  of  £e  learning  thus  tested  shows  one  re* 
markable  characteristic — a  want  of  thoronghnese  and 
accuracy.  The  main  exceptions  are  where  exceptional 
pains  have  been  bestowed  upon  special  subjects,  such  as 
Latin,  political  economy,  history,  and  geography.  But 
otherwise,  as  expressed  by  one  of  the  examiners,  "  the 
dominant  fault  which  runs  through  the  replies  is  vague- 
ness; they  are  rather  copious  than  exact,  and  reflect 
general  impressions  rather  than  any  considerable  amount 
of  precise  knowledge."  On  the  whole,  however,  the 
result  is  certainly  creditable,  bat  it  brings  out  most 
clearly  the  great  deficiencies  in  female  education,  which 
are,  want  of  thoroughness,  cure,  logical  strictness  and 
precision,  and  it  is  to  remedy  these  evils  that  the  efforts 
of  those  interested  in  the  education  of  women  should  be 
directed. 

Zdvoation  in  India. — There  are  entirely  distinct 
races,  nationalities,  creeds,  languages,  customs,  and 
stages  of  civilisation  in  the  diffurent  provinces  of  India  ; 
but,  from  reliable  soTirces,  it  has  been  ascertained  that 
the  school-going  population  of  British  India  is  larger 
than  the  entire  population  of  Great  Britain,  and  is 
calculated  to  be  at  least  twenty-five  millions.  Bnglidi 
is  taught  at  2.769  schools,  and  the  total  number  of 
pupils  learning  English  is  estimated  at  about  166,000. 
No  native  has  yet  been  appointed  a  director  of  public 
instruction  in  any  province,  but  many  are  qutilifying  for 
such  appointment  in  the  subordinate  ranks  of  inspeo- 
tion  and  instruction.  In  Bombay,  Madras,  and  the 
Central  Provinces,  considerable  payments  are  annually- 
made  on  the  system  of  "  payment  by  results."  Scholar- 
ships and  prizes  were  given  in  1870,  to  the  amount  of 
£22,173.  There  are  altogether  37,064  colleges  and 
schools  in  India,  some  of  these  are  government  institu- 
tions, some  are  aided  institutions,  32  are  returned  aa 
nnaided  schools,  and  1,868  as  indigenous  schools. 


KOTES    OH    SCIENCE. 

♦ 

The  recent  opening  of  the  annual  exhibition  of 
the  Photographic  Society  in  Conduit-street,  suggests 
the  making  of  some  observations  on  the  latest  dis- 
covorioa  in  photographic  science  and  practice.  Some  im- 
portant experiments,  made  by  Dr.  Budde,  have  been 
published,  from  which  a  new  tiieory  of  the  photographic 
latent  image  may  be  deduced.  Chlorine  gas  is  pussed 
into  a  tube  closed  at  one  end,  and  the  gas  is  confined  by 
a  column  of  oil  of  vitriol  saturated  with  chlorine.  This 
must  be  done  in  comparative  darkness.  A  beam  of  light 
is  then  decomposed  by  means  of  a  prism,  and  the 
several  coloured  rays  of  the  spectrum  are  allowed  to  &U 
in  succession  on  the  tube  containing  the  chlorine,  an 
arrangement  having  been  made  by  which  any  alteratioo 
in  volume  that  might  take  place  in  course  of  the  experi- 
ment can  be  detected  and  carefully  registered.  When 
the  red  rays  fell  upon  the  tube,  the  effact  produced  was 
very  slight,  the  increase  in  the  length  of  the  gas 
column  being  only  the  ,^  of  an  inch.  According  to  tbo 
degree  of  refosngibility  by  the  ray  to  which  the  chlorin* 
was  subjected,  so  did  its  expansion  increase,  until  when 
under  the  action  of  the  violet,  the  effect  was 
at  its  maximum,  the  expansion  being  ten  times  greater 
than  what  was  caused  by  the  action  of  the  red  raya. 
What  is  ascertained  from  this  experiment  is,  that  tha 
expansion  of  the  gas  is  not  due  to  beat,  for  were  that  tb« 
ease  the  red  rays  would  have  exercised  the  most  power- 
ful action,  this  point  having  been  further  ascertained 
by  delicate  tixermometers.  To  further  establish  the  iat-t 
that  the  e^ansion  is  doe  solely  to  the  action  of  lighi^ 
and  not  to  a  decomposition  of  the  sulphuric  a'oid  by  tlM 
cblcvine,  thrae  waa  substituted  for  Uiis  scid,  saturated 
with  cUeriiw,  the  tetrachloride  of  carbon,  the 
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nialt  Ixiiiff  obtained.     The  iwalt  of  the  experiment 
appean  to  vanmnt  the  conoloaion  that  the  violet  rmr*  of 
the  snnbeaaa  act   by  decompoaing  the  molecule  of  tho 
diknne,  mUmg  tree  the  two  component  atoma  of  which 
the  mcdeenle  ia  anpposed  to  be  boilt  up.    The  two  atoms 
oeenpy  a  fptaier  apace  when  separate  than  when  com- 
tinea,  and    ue    alao   in    a   iiiTouraUe    condition   for 
entniBg  into  eambination.    From  the  experiment  just 
deaeribed,  the  editor   of  the  £rituh  Jotimal  «/   Photo. 
grmfikii  beUerea    thait  a  chie*   is  obtained  to  a  sound 
tbnarf  of  tia  latent  image,  which  shall   serve   to   ex- 
flain   tfe  phenomena    relied    on    by   the    supporters 
nqMctinijr   of    the    present  vibratozy   and    chemical 
byanfhfa       Accepting   Dr.   Budde's    concloaion    for 
ftwfae,  be  beJievea  it  clearly  follows  that  all  the  cases 
iiown  to  pliatographera  in  which  light  brings  about 
ehange  of  any  kind,  may  be  explained  on  the  hypothesis 
id  the  partial  or  complete  sepeuation  of  the  atoms  by 
vUdi  £be  mokcnle  of  a  given  compound  may  be  built 
m.    Taking  the   case  of  iodide  of  silver,  an  atom  of 
aUvcr  k  kn^m  to  be  equivalent  to  an  atom|of  hydrogen, 
and  no  mora ;  bnt  the  atom  of  iodine  is  equivalent  to 
tkne  of  hjdmgen,  though  in  most  compKOunds  only  ap- 
pearing to  be  eniivalent  to  one.    Experience  leads  to 
the  oonctwBon  tbat,  in  many  cases,  the  action  of  violet 
'^^  ehiet^coDsnta  in  the  severance  of  the  onion  of  dia- 
omilar  ba£es  held  in   combination  by  comparatively 
fieUe  ai&mty,  and  the  experiment  recorded  alone  proves 
Oat  the  same  kind  of  action  is  inimical  to  the  exercise 
of  the  still  more  feeble  attractive  force  which  tends  to 
unite  the  atoma  of  like  matter  in  molecules.  By  extend- 
ing this  to  the  union  of  bonds  in  a  single  atom,  as  in 
the  ease  of  iodine,  one  gains  a  clear  conception  of  the 
natme  of  flie  action  of  Ugbt  upon  iodine  of  silvOT,  and 
the  canse  of  the  difference  in  chemical  relations  between 
the  exposed  and  nnexpoeed  silver  compound.     By  lumi- 
nous action,  two  of  the  three  attractive  powers  of  the 
iodine  ate  freed  from  each  other's  control,  and  are  ready 
to  enter  into  new  combinations.     Having  occupied   so 
unu^  f^ace  in  giving   an  account  of  the  newest   and 
BKat  ^UBble  theory  of  photographic  action,  the  account 
of  soralties  in  photdgnphio  practice  is  deferred. 

A  paper  on  the  "Estimation  of  Fluorine,"  was  read  at 
the  last  meeting  of  the  Chemical  Society.  Its  author, 
Ur.  Liveiaidge,  of  Cambridge,  decomposes  the  fluoride 
by  means  of  strong  sulphuric  acid  in  the  presence  of 
suica,  and  paaaea  the  silicic  fluoride  formed  into  solution 
of  ammonia.  The  amount  of  silica  having  been  then 
eWiiiated,  the  fluorine  is  calculated  therefrom.  The 
poadsieJnnneialia introduced  into  a  platinumretort,  with 
(he  leqnisite  antonnt  of  sulphuric  acid  and  finely-divided 
silica.  It  ia  anbjected  to  a  heat  of  160°  C,  and  the  gaseous 
siliea  fluoride  thus  formed  is  decomposed  by  passing  it 
throngh  a  solution  of  ammonia,  the  last  traces  of  the  gas 
being  earned  over  by  drawing  a  current  of  air  through 
the  ■ppamtna.  The  ammonia  solution  is  evaporated 
mtil  the  gelatinous  silica  peasea  into  solution,  when  it 
can  be  pteeipitBted  as  silica  fluoride  of  potassium  by  the 
addition  oifpotaanum,  chloride,  and  alcohol. 

Qoaoftfaemoet  sensational  objects  exhibited  in  the 
necHt  American  fair,  was  the  cutting  out  of  holes,  not 
■Msdy  ate  glass,  but  into  solid  emery  by  a  current,  or 
rather  tfnaai,  of  sand  being  driven  against  it  with  ex- 
teediof^  fmt  tone.  Several  months  have  elapsed 
since  il  vat  discovered  that  a  stream  of  sand,  when 
fweiU/eTected  from  a  suitable  nozzle  against  a  plate  of 
8Jm%  wtmii  grind  ita  surface  in  a  few  seconds.  Among 
■imselinl   applications    of  this  new  mechanical 


tBOmg  scent,  not  the  least  ingenious  is  the  followine : 

Attown  the  jet  of  sand  will  grind  away  the  surfiu^ 

ctj^am,  K  win  not  do  so  if  the  glass  be  protected  with  a 

nUs  ot  ftiatioe.     If,  therefore,  by  means    of 

i  or  drawing,  a  figure  be  placed  on  the  glass  in 

I,  which  may  be  done  by  the  agency  of  gelatinous 

n^  jimm  iif  mid  aspoeed  to  theaction  of  sand,  the  un- 

is  immediately  corroded,  leaving  the 


im<ige  in  the  original  polish  of  the  surface.  As  the  pro- 
duction of  photographs  in  gelatine  is  now  a  matter  of 
comparative  ease,  it  is  expected,  from  the  experiments  that 
have  already  been  made  that  the  decoration  of  rIbss  plates 
bythese  means,  will  soon  be  generally  introduced.  Aemall 
steam  engine  is  employed  to  project  tho  stream  of  sand, 
a  great  degree  of  force  being  required. 

Mr.  Joseph  Sidebotham,  F.R.A.S.,  read  a  paper 
the  other  day  beforo  tho  Manchester  Literary  and 
Philosophical  Society,  in  which  he  gave  an  account  o  f 
a  microscopical  examination  he  had  made  of  dust 
blown  into  a  railway  carriage  in  whieh  he  was  tra- 
velling near  Birmingham.  Having  collected  a  quan- 
tity of  tho  dust  by  spreading  n  newspaper  on  one  of  tho 
seats  near  the  open  window  of  the  carriage,  Mr,  Side- 
botham brought  his  microscope  to  boar  on  it,  and  thus 
decribes  tho  result : — "  With  two-thirds  power  the  dust 
showed  a  large  proportion  of  fragments  of  iron,  and  on 
applying  a  soft  iron  needle  I  found  that  many  of  tbem 
were  highly  magnetic.  They  were  mostly  long,  thin, 
and  straight,  the  largest  bein;;  about  'loO  of  an  inch, 
and  nndcr  the  power  used,  had  the  appearance  of  a 
quantity  of  old  naila.  I  then  with  a  magnet  separated 
Uie  iron  from  tho  other  particles.  The  weipht  altogether 
of  the  dnst  collected  was  67  grains,  and  tho  proportion 
of  those  particles  composed  wholly  or  in  part  of  iron 
was  29  grains,  or  more  than  one-half.  The  iron  thus 
separated  consisted  chiefly  of  fused  pBrticles  of  dross  or 
burned  iron,  like  '  clinkers ; '  they  were  all  more  or  less 
covered  with  spikes  and  exerescences,  some  having  long 
tails,  like  the  old  '  Princo  Enpert's  drops ; '  there  were 
also  many  small  angular jMrticIes  like  east  iron,  having 
crystalline  structure.  The  other  portion  of  the  dust 
consisted  largely  of  cinders,  some  verj-  bright  angular 
fragments  of  glass  or  quartz,  a  few  bits  of  yellow  metal, 
opaque  white  and  spherical  bodies,  grains  of  sand,  a  few 
bits  of  coal,  &c.  I  think  it  probable_  that  the  magnetic 
strips  of  iron  are  laminie  irom  the  rails  and  tires  of  the 
wheels,  and  the  other  iron  particles  portions  of  fused 
metal,  either  £rom  the  coal  or  from  the  furnace  bars. 


GENEBAL   NOTES. 


SwtitarU  in  India. — The  new  sanitarium  for  the 
Central  Provinces,  at  Piichnmree,  has  been  found  healthful 
and  successful,  so  this  m»y  become  a  new  centre  of  En- 
glish enterprise,  like  Darjeeling  and  the  others. 

The  Zxhibition  of  1851.— The  will  of  Lady  Paxton 
directs  that  tho  sheet  of  blotting-paper  on  which  the 
first  sketch  of  the  Exhibition  building  in  Hyde-park 
was  made,  shall  be  hold  as  one  of  the  heir-looms,  and  go 
witii  the  family  estates. 

Initmction  in  Seienoe  and  Art  fw  Women.— The 
course  of  lectures  by  Professors  Hnxley.  Guthrie,  and 
Duncan,  on  the  "  Elements  of  Physical  Science."  will, 
by  the  permission  of  the  Lord  President  of  the  Council, 
commence  on  Saturday  next,  in  the  lecture  theatte  of  the 
South  Kensington  Museum,  at  half-past  two  o'clock,  and 
will  be  continued  every  succeeding  Wednesday  and 
Saturday  at  the  same  time.  These  lectures  form  a  part 
of  a  system  of  instruction  in  science  and  art,  especially 
designed  for  women. 

Phetofr»ph7  in  the  Fxiating  Preis.  — Mr.  Ernest 
Edwards,  who,  it  will  be  remembered,  read  a  paper  be- 
fore the  Society,  illustrative  of  the  heliotypo  process,  has 
lately,  by  the  alteration  of  some  details,  and  the  use  of 
extra  plates,  succeeded  in  printing  in  colours.  A  copy 
of  Cave  Thomas's  picture  of  the  "  Jeweller  of  bt.  Peters- 
borgh,"  produced  in  this  way,  is  now  on  view  at  the 
exhibition  of  the  Photographic  Society,  Conduit-street, 
Begent-atnet.  Digitized  by  VjOOQ  IC 


20 


JOURNAL  OP  THE  SOCIETY  OP  ARTS,  Novembbe  17,  1871. 


Apprentieeiliipa  to  the  Bea  BenriM.— The  Board  of 
Trade  says,  in  a  circular  iiigned  "  Thomas  Gray,"  just 
issued,  that  they  have  from  tim«  to  time  proceeded 
agaiDst  persons,  in  Ix>ndon  and  «lsevheie,  vho  have 
been  in  the  habit,  although  unauthorised  by  law  to  do 
so,  of  advertising  employment  for  boys  and  officers  for 
the  sea  service ;  and  that  they  regret  to  find  that,  in  spite 
of  the  warnings  conveyed  by  these  proceedings,  and  not- 
withstanding the  penalties  to  which  they  render  them- 
selves liable,  owners  and  masters  of  ships,  as  well  as 
parents  and  guardians  of  boys,  are  often  still  so  un- 
guarded and  ill-informed  as  to  employ  these  un- 
authorised and  unqualified  advertising  agents,  instead  of 
the  officers  duly  appointed  by  law  to  enrol  apprentices, 
and  to  facilitate  Uieir  employment  in  British  ships. 
The  Board  of  Trade  therefore  thinks  it  right  to  point  out 
to  the  friends  and  relatives  of  boys,  and  persons  seeking 
employment  at  sea,  as  well  as  to  the  owners  and  Eigents 
of  ships,  that  by  the  14l8t  section  of  "  The  Merchant 
Shipping  Act,  1851,"  all  superintendents  of  mercantile 
marine  offices  am  required  to  give  to  "  persons  desirous 
of  apprenticing  boys  to  the  sea  service,  and  to  masters 
and  owners  of  ships  requiring  apprentices,  such 
assistance  as  is  in  their  power  for  facilitating  the  making 
of  such  apprenticeships."  The  Board  of  Trade  regard 
this  as  One  of  the  most  important  duties  thrown  by  the 
legislature  on  superintendents ;  and.  in  order  to  carry 
the  intention  of  the  statute  into  effect,  each  superin- 
tendent is  directed  to  keep  two  registers — one  containing 
a  clear  and  methodical  record  of  the  names,  ages,  ad- 
dresses, and  other  particulars  received  by  them  with 
respect  to  boys  seeking  employment  at  sea,  the  other 
containing  the  names  of  owners  who  are  desirous  of  ob- 
taining boys  for  their  ships.  It  is  important  that  owners 
and  agents  should  be  aware  of  this  arrangement,  so  that 
when  they  require  the  services  of  boys  or  youtjis,  they 
may  apply  directly  to  a  superintendent  of  a  mercantile 
marine  office  instead  of  a  slop-seller  or  other  person  not 
authorised  by  law  to  procure  employment  for  seamen. 
To  widows  (who  appear  to  be  frequently  deceived  by 
persons  styling  themselves  shipping  agents,  or  agents  for 
supplying  seamen,  bat  who,  in  reality  gain  their  liveli- 
hood by  plundering  the  unwary  or  ill-informed)  and  to 
all  other  persons  having  the  charge  of  boys,  and  wish- 
ing to  apprentice  them  to  the  sea  service,  the  Board  of 
Trade  would  point  out  that  the  atithorised  superin- 
tendents at  the  government  mercantile  marine  offices 
(there  is  one  at  every  port),  who  will  register  the  boys' 
names  as  applying  for  employment  have  more  facilities  for 
finding  employment  at  sea  for  a  boy  than  any  other  person, 
and  are,  besides,  the  only  persons  who  can  Iw^y  receive 
any  remuneration  for  doing  so.  The  fee  for  each  ap- 
prenticeship effected  with  the  superintendent's  assist- 
ance is  limited  to  five  shillings.  Those  of  Uie  public 
who  continue,  in  the  face  of  we  caution  issued  by  the 
Board  of  Trade,  to  employ  and  pay  persons  unau- 
thorised to  procure  employment  on  Mara  ship  for  boys, 
are  not  only  wasting  their  money,  and  incurring  a 
penaltjr  in  each  case  of  £20,  but  are  absolutely  en- 
couraging the  breaking  of  the  law,  as  well  as  aiding  the 
crimp  and  slop-seller  in  setting  aside  those  officers  whose 
duty,  under  the  law,  is  to  enrol  apprentioes.  Any 
parent,  guardian,  officer,  seaman,  or  apprentice  who  has 
paid  to  any  agent,  slop-seller,  crimp,  or  other  nn- 
authorised  person,  any  sum  for  obtaining  employment 
on  any  British  ship  in  the  United  Kingdom,  should  at 
once  communicate  full  particulars  in  writing  (giving  the 
names  of  the  parties  and  of  witnesses),  to  the  Begisbar- 
General  of  Seamen,  6,  Adelaide-place,  London-bridge, 
£.0.,  from  whom  may  be  obtained,  free  of  charge,  a 
printed  list  of  persons  authorised  to  engage  or  supply 
mates,  midshipmen,  apprentices,  boys,  and  seamen  for 
the  merchant  service,  together  with  a  list  of  the  names 
of  some  unauthorised  persons  who  have  been  convicted, 
but  who  still  advertise  in  their  own  or  in  other  names. 
The  only  person  authorised  to  engage  or  supply  mates, 
seamen,  midshipmen,  and  appre^oes,  are  the  foUow- 


ing : — ^The  owner,  the  master,  or  the  mate  of  the  ship 
or  some  person  who  is  the  bond-fide  servant,  and  in. 
the  constant  employ  of  the  pwner ;  the  superintendent  of 
a  government  mercantile ,  marine  office,  or  an  agent 
licensed  by  the  Board  of  Trade. 

Opium  growing  in  the- United  States. — It  is  stated  by 
the  Philadelphia  Ledger  that  in  the  neighbourhood  of 
Nashville  the  poppy  has  been  cultivated  for  the  last 
three  years,  with  a  view  to  the  manufacture  of  opiiun. 
Owing  to  the  lateness  of  the  planting  and  inforior 
value  of  the  soil,  tiie  crop  of  1870  failed,  and  to  obviate 
this  difficulty  seed  was  obtained  from  Calcutta  and 
Smyrna,  at  a  cost,  in  gold,  of  4^  dollars  per  ounce. 
This  year's  crop,  it  is  announced,  will  yield  irom  SO  to 
751bs.  of  opium  per  annum.  Other  persons  who  ex- 
tensively engaged  in  the  cultivation  of  the  popi>y  in 
Tennesse  report  similar  success.  The  best  opium  poppv 
seeds  were  obtained  from  Smyrna,  planted  in  good  land, 
and  cultivated  like  cotton.  When  the  capsules  of  the 
poppy  are  ready  to  scarify,  an  incision  is  made  on  one 
side,  and  in  twenty-four  hours  the  juice,  which  has  the 
appearance  and  consistency  of  a  thick  cream,  is  scraped 
off.  The  opposite  side  of  the  capsules  are  then  acariiled, 
and  the  operation  is  repeated.  The  juice  of  the  poppy, 
a  few  hours  after  it  is  gathered,  turns  a  dark  porple 
colour,  which  grows  gradually  darker  until  the  parti(Ai- 
lar  opium  colour  is  realised. 


OBDIHAST  XXEIIHOS  OP  TEE  SOCIETT. 
"WedneBday  evenings  at  eight  o'clock. 

NovBHBBK  22.—"  On  the  Present  State  of  the  Through 
Bailway  Communication  to  India."  By  Hyde  Ci.abxb, 
Esq. 

KoTiDiBEa  29. — "  On  Tramways  and  their  Structure, 
Vehicles,  Haulage,  and  Uses."  By  W.  Bbidoes  Adams, 
Esq.  On  this  occasion  Charles  Hutton  Gregory,  Esq., 
will  preside. 

Dbcehber  6. — "  On  Sewage  as  a  Fertilizer  of  Land, 
and  Land  as  a  Purifier  of  Sewage."  By  J.  Bailby 
Dbnton,  Esq. 

Dbcbmbeb  13. — "  Observations  on  the  Esparto  Plant." 

By  BOBBRT  JOHMSTOH,  Esq. 

Dbcbxbek  20. — "  On  the  Study  of  Economic  Botany, 
and  its  Claims  Educationally  and  Commercially  Con- 
sidered."    By  Jambs  CoLtiNS,  Esq. 


MEETINGS  FOE  THE  ENSUING  WEEK. 

Mod.  ....SwsUl  Sdmoe  AHocUtian,  8.    llr.  Thonus  HnghM,  Q.O., 

)I.P.,    "On   the    PrtMDt   BUt*  of  the   Co-oparallv* 

Movement." 
London  Initltntlon,  4.     Prof.  Hiixle7,  "  Coiucionnnss" 

(Coart*  OB  Elementary  FhydoloKy). 
Anttiropologloal,  8. 
Britiih  ArohltacU,  8. 
TniS.  ...Zoological,  9.  ,...!..„  -  „ 

Chulty  OrtrmnintUon  Boeietr,  8.    (At  ths  Hodm  of  It* 

SOCIBTT  OF  ABT8. 
ClTll  EnglDMr>,  S.     1.  Diaooaion  "Pnenmatlc  Desnateh 

Tabes/'    3.  Mr.  WlUiun  Bell,  "  On  the  Streuei  of  SigH 

Arches  ud  other  Carved  Btractores." 
StatlMleal,  7f .    1.  The  Pretldent'e  Address.     2.  Mr.  J.  T. 

Hsmmlck,  "Saggettlons  for  the  ooUeotioB  of  Looal 

BtaUsUce." 
Wm.....80CIE1T  OF  ABT8,  8.    Mf.  Hyde  Cl«rke,"pntt» 

Pretest  SUte  of  the  Tbcoogh  BaUwsy  Commnnlcatloa 

tolodls." 
Bdenoe  sod  Art  Department  (Sonth  Kenilngton  MnannX 

14.    Prof.  Donoeo,  "  Elementary  Phytlography." 
Koyal  Bodoty  of  Uteratnr*,  SJ. 
Oeoloclcal,  8.      I.  Prof.  T.   Bnpert  Jonee,  "On  looe 

Devonian  FoeslU  (bom  the  Wittenberg,  Bonth  AfHca." 

3.  Dr.  Alex.  Battiay,  "  On  the  Oeolotty  of  Fernand* 

Noronha."    Commnnloated  by  Prof.  Huxley.    8.  Mr.  J. 

W.  Bolke, "  Mote  on  lome  Ichtbyneanrlui  Bemain*  fh>m 

KtmmerMge  Bay,  Dorwt."     4.  Mr.  Uolke,  "  Appendix 

to  a  Mot*  on  a  Wealden  Vettebtm." 
Tavis.«j:<ondoo  Instltatioo,  Tt.    Mr.  P.  L.  BImmondt,  >■  Boience 

and  Commero* :  lUottnted  by  the  Baw  Materials  of  oar 

MannAotures." 
Antlaaarisi,  S4. 
8AT.......Betnio*  and  Art  Dapartmeat  (Boath  Kenilngton  MnswaD), 

3i.    PraC  Dnaeao, "  Elementary  Fhyiioginphy.'' 
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it/ortDtSocHtyiAixildbeaddresttdtothtSeerttari/, 
7<an-ttrttt,  Addflit,  L(mim,  W.C. 


PBOCEEOISGS    OF   THE   SOCIETY. 


SECOHD  OSSHTAST  XSETIVO. 

Wednesday,  November  22nd,  1871;  Lord 
HsNBT  GoBDOM  LxNNox,  M.P.,  ia  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society : — 

Bdwanb,  Ber.  R.  O.,  103,  Oxford-street,  Stepney,  E. 
Oraiiam,  John,  27,  Charleo-street,  St.  James's,  S.W. 
Gwyther,  J.  Howard,  Chartered  Bank  of  India,  Aus- 

teslia,  and  Cihina,  Hatton-coort,  Threadneedle-street, 

E.C. 
Harris,  Jos^h,  11a,  Bnll-street,  Birmingham. 
Eefnemann,  Dr.  Bichard  Nathan,  21,  Northomberland- 

plaee,  Bajswater,  "W. 
Kuaon,  Charles,  Crackley-hill,  Kenilworth. 
Pott,  H.,  10,  Old-square,  Birmingham. 
Sehneberger,  John,  2,  Sossez-plaoe,  Onslow-tqnare,  S.W. 
Smth.  William  Henry,  212,  Westminster  Falace-hoteL 

8.W. 

The  Paper  read  was — 

OK   THE    PROGRESS    OP    THE   THROUGH 
RAILWAY  ROUTE  TO  INDIA. 

By  Hyde  Clarke,  Esq. 
(Ijst«  Cotton  Conunlaioner  In  Turkey.) 

In  1868, 1  addressed  the  Society  of  Arts,  and  also  the 
United  S^rice  Institution,  on  the  subject  of  the  daily 
nul  Toote  to  India.  My  paper,  which  will  he  found 
at  p.  276  of  Volome  xvi.,  refers  to  the  history  of 
tiie  subject,  and  it  is  therefore  not  neoessaiy  to  deal 
vithit.  I^en  called  particular  attention  to  the  project 
of  the  Turkish  govemmont  for  raising  funds  to  carry  on 
Uie  European  sTstem  of  railways  in  ^irbpean  Turkey. 

Since  then  above  three  years  have  passed,  and  it  is 
dssbable  to  consider  the  present ,  state  of  the  matter. 
Great  events  have  in  that  time  occurred,  which  have  a 
one  or  less  direct  influence  on  the  route  to  India, 
Qiina,  Japan,  and  Australia ;  for  when  we  talk  of  a 
ftraogh-route  to  India,  it  is  enly  a  phrase  for  denoting 
WBiiiiiiiication  with  half  the  world. 

Iks  opening  of  the  Suez  Canal  is  undoubtedly  one 
g>«tfaatiire.  It  has  materially  affected  the  transport 
««oli  to  Uie  East,  and  will  affect  that  of  passengers 
*ad  Bails.  At  all  events,  it  facilitates  the  working 
of  iha  rente  through  Egypt  To  some  extent  the 
%7ltian  route  is  a  rival  with  that  overland :  but  the 
OTeuaud  lonte  cannot  convey  the  bulk  of  goods,  which 
viU  be  left,  nnder  all  contingencies,  to  ue  Egyptian 
lis*  nid  that  b^  the  Cape.  The  Suez  Canal  is,  how  ever, 
■0  &r  from  bang  a  fittal  rival  to  the  through  railway 
w>«t  that  it  is  a  promoter  of  it.  By  increasing  the 
MOBBee  of  Bombay,  it  makes  still  more  necessary 
^Asr  postal  and  personal  communication  with  Bom- 
■sy.  By  the  ftcilitaes  it  has  given  for  intercourse  with 
Imad,  Bawonfa,  and  the  Persian  GuU;  on  its  Persian 
WW  tosWaa  ahoEM,  it  is  creating  new  resources  for  the 


direct  line  of  connexion  with  those  countries.  It  is  one 
great  benefit  of  the  Suez  Canal  that  it  has  opened  to  the 
world  regions  formerly  most  productive,  and  so  long 
shut  off  from  intimuto  connection  with  the  western 
world. 

In  estimating  the  ultimate  power  of  the  Egyptian 
line,  we  must  not  Ioeo  sight  of  that  great  extension  of 
railway  to  the  south  which  will  enable  Egypt  to  run  a 
line  from  Alexandria  to  a  port  on  the  Red  Sea,  expe- 
diting the  conve^-ance  of  passengers  and  mails.  The 
completion  of  railways  from  Bombay  to  Calcutta  and 
Madras  creates  sections  forming  part  of  a  railway  line 
from  London  to  Calcutta,  and  thereby  to  the  eastern 
regions  beyond,  which  define  and  mark  out  for  enter- 
prise the  unfinished  gap  between. 

Next  to  the  Suez  Canal  must  be  placed  the  Brindisi 
route  and  the  opening  of  the  Mont  Cenis  Tunnel.  Upon 
this  head  complete  information  will  be  found  in  Captain 
Tyler's  reports.  This  line  not  only  concerns  the  Egyptian 
route,  but  any  section  of  the  through  railway  route 
which  may  be  opened  between  the  Mediterranean  and 
the  Persian  Gulf.  It  has  a  decided  tendency  to  promote 
this  latter  enterprise.  Indeed,  this  is  well  enough  seen 
by  the  appointment  of  tho  Select  Committee  of  the 
House  of  Commons  on  Railway  Communication  between 
the  Mediterranean,  the  Black  Sea,  and  the  Persian  Gulf. 
This  committee  may  or  may  not  recommend  our 
government  to  make  any  pecuniaiy  contribution 
towards  Railway  lines,  but  it  will  do  great  good 
by  stimulating  public  attention,  and  preparing  the  way 
for  active  measures.  This  committee  has  already  col- 
lected valuable  evidence  from  Sir  H.  Rawlinson,  Mr. 
Ainsworth,  Mr.  Telford  Macneill,  Mr.  Maxwell,  Sec, 
and  in  the  coming  session  further  information  will  bo 
obtained. 

The  establishment  of  the  Russian  telegraph  route  to 
China,  and  of  our  submarine  lines  by  the  Mediterranean 
and  Red  Sea  to  the  East,  must  not  be  omitted  in  tho  con- 
sideration. Every  arrangement  which  increases  the 
disparity  between  the  telegraphic  dispatch  and  the  full 
detail  by  mail  letter  makes  the  mercantile  community  at 
home  and  abroad  more  eager  to  demand  and  obtain 
postal  facilities.  Each  costly  telegram  acts  in  promotion 
of  more  rapid  mails. 

Lastly,  if  we  have  named  the  Suez  Canal  and  the 
Mont  Cenis  Tunnel,  we  must  also  refer  to  another  great 
nndertaking,  the  Pacific  Railway.  Nothing  can  well  be 
more  remote  from  the  through  railway  route  by  Europe 
and  Asia  than  that  across  the  Rocky  Mountains,  but  ex- 
tremes meet,  and  they  are  rivals.  San  Froncisco  is  now 
carrying  passengers  and  mails  to  New  Zealand,  Australia, 
Japan,  and  Nortbem  China,  and  this  tra£Bc  must  increase ; 
but  when  the  through  railway  from  this  side  reaches' 
Bassorah — and  that  we  may  look  upon  as  an  assured 
matter — then  Bassorah  will  compete  with  San  Francisco 
on  the  other  side  of  the  world.  The  more  the  commerce 
of  such  remote  termini  as  Japan  and  Australia  ia  stimu- 
lated by  improved  transport,  the  more  are  resources 
developed  which  afford  a  prospect  of  revenue  for  other 
undertakings. 

The  review  of  all  that  has  taken  place  shows  the  more 
folly  the  desirability  of  continuing  the  railway  line, 
which  is  now  in  full  operation  from  England  and  the 
countries  of  the  West  to  the  Danube.  The  opening  and 
working  of  the  Varna  and  Rotchuk  Railway,  by  quicken- 
ing communication  with  Constantinople,  may  be  named 
here  as  promotive  of  quicker  communication  with  that 
capital,  in  this  conntiy,  however,  we  have  thought  less  of 
what  has  been  done  in  continuation  of  the  existing  line, 
being  chiefly  occupied  with  the  projects  for  the  Euphrates, 
the  Tigris,  and  the  Persian  routes. 

After  tdl,  the  matter  depends  less  on  what  we  may 
write  and  what  we  may  discuss  than  upon  the  point  who 
finds  the  money,  and  as  yet  the  governments  of  England 
and  India  show  no  disposition  to  provide  the  requisite 
funds.  From  France,  since  the  fell  of  the  Emmre,  no 
prospect  of  contributions  is  to  be  looked  for,  as  France 
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has  neither  disposition  nor  resources  to  engage  in  an 
undertaking  in  which  she  has  so  little  real  interest.  The 
hurthen,  therefore,  lies  upon  Turkey  and  Persia.  As  to 
Persia,  there  is  no  immediate  hope  there.  Our  depend- 
once  is  npon  Turkey,  the  country  next  to  Austro- 
Hungaiy.  It  is  from  that  empire  a  guarantee  must  he 
obtained,  although,  in  the  present  transition  state  of  its 
financial  arrangements,  its  resources  ore  limited. 

The  continuous  line  must  pass  through  Turkey  in 
Europe  and  Turkey  in  Asia,  and  consequently  Turkey 
must  be  consulted.  This,  it  strikes  me,  is  the  point 
where  most  of  our  projectors  are  rather  neglectful. 
Although  Turkey  is  the  country  locally  and  mostly  con- 
cemel,  and  which  is  to  furnish  the  money,  few  think  of 
consulting  the  wants  and  wishes  of  Turkey.  Because 
we  want  to  go  to  India  at  the  expense  of  the  Turks,  or 
because  we  want  to  get  a  contract  for  making  long  lines 
of  railway  for  which  they  are  to  pay,  it  seems  to 
be  sufficient  reason  why  they  should  comply  with  our 
demands.  It  is  this  condition  of  affairs  which  has  mnch 
retarded  the  progress  of  the  undertaking,  and  which  has 
«nded  in  the  works  being  confided  to  foreigners  instead 
of  to  Englishmen. 

_  Because  we  want  to  go  to  India,  we  set  aside  the  con- 
sideration that  the  Turks  want  to  connect  Constantinople 
with  the  European  system,  and  because  we  want  to  reach 
Bagdad  and  Bassorah,  we  are  to  forget  that  Uie  Turks 
hare  their  own  need  for  communicating  with  those 
cities  from  their  metropolis,  and  that  they  have  political 
objects  to  accomplish,  and  local  requirements  of  traffic  to 
satisfy.  It  is  in  view  of  this  state  of  affairs  that  I  have 
endeavoured  on  former  occasions,  and  shall  do  so  now, 
to  direct  attention  to  the  Turkish  portion  of  the  line, 
and  to  its  present  condition.  Thus  I  sh^  direct  atten- 
tion less  to  the  southern  and  eastern  parts  of  the  route, 
which  havo  been  the  more  discussed,  and  for  which  there 
are  enough  persons  of  authority  to  afford  information. 

The  European  sj-stem,  as  all  are  aware,  reached 
Basiash,  on  ue  Danube,  many  years  ago,  and  there  it 
halted.  In  my  last  paper  it  was  stated  that  the  Sultan 
had,  in  consequence  of  his  visit  to  this  country,  become 
argent  for  the  extension  of  railways  in  his  empire,  and 
had  granted  concessions  for  the  European  section  and  for 
the  Asiatic  section.  As  has  frequently  happened  in 
these  matters,  the  eagerness  of  the  Turkish  government 
has  been  deceived.  They  naturdly  wish  to  make  the 
niost  economical  arrangements,  and  they  consequently 
faUinto  the  hands  of  parties  who  profess  to  comply  with 
their  desires,  and  who  have  not  always  the  means  of 
accomplishing  what  they  undertake.  The  end  is  em- 
barrassment and  delay.  Both  the  concessions  granted 
in  1867  have  fallen  to  the  groimd. 

Under  the  concessions  for  the  European  section  works 
■were  indeed  begun  near  Constantinople,  but  the  financial 
combinations  proved  abortive,  the  concession  was  sup- 
pressed, and  the  concessionaires,  as  usual,  meide  large 
demands  on  the  Turkish  government  for  compensation. 
The  government,  having  failed  in  their  expectations, 
still  persevered,  and  devoted  their  attention  solely  to  the 
European  section,  for  which  purpose  they  despatched  the 
Minister  of  Public  Works  to  the  west.  The  result  has 
been  new  financial  combinatians  in  Anstro-Hungtuy  and 
France,  under  which  considerable  sums  have  been  raised 
on  very  burthensome  conditions,  and  the  works  have 
been  commenced  at  several  points.  Much  of  the  time 
that  has  elapsed  has  been  devoted  to  financial  negotia- 
tions, and  much  of  the  remainder  to  surveys,  &c.,  so  that 
it  is  only  of  late  the  worics  have  been  in  progress. 

The  main  feature  is,  of  course,  the  artery  from  the 
European  or  Austro-Hungarian  lines  and  the  Danube  to 
Constantiuople.  With  this  are  combined  ci«8s  lines, 
one  from  Nish,  south,  to  reach  the  Mediterranean  at 
Balonioa,  another  from  Adnuiople  to  the  same  sea  for 
local  purposes,  and  a  line  firom  Adrianople  by  the  Aore 
of  Uie  Black  Sea  to  reach  the  Varna  and  Rustchuk  Bail- 
■W^?.     It  is  one  main  transverse  line  with  arms. 

With  this  general  description  of  the  undertaking  we 


must  be  contented,  because  the  surveys  are  not  complete, 
and  even  the  point  of  junction  with  Austro-Hnngary  is 
not  fully  settled.  Tms  would  naturally  be  through 
Servia,  by  or'  near  Belgrade,  but  the  government  of  the 
Servian  principality  naturally  appreciates  the  military 
and  political  capabilities  of  the  line,  and  is  therefore  un- 
willing to  facilitate  it.  Such  a  line  enables  Turkey  and 
Austro-Hungary  to  concentrate  forces  in  Servia,  and 
prevent  that  district  from  being  made  a  post  of  Russia 
within  the  Danubian  bounds.  Servia  wishes  to  divert 
the  line  for  its  own  purposes,  and  prefers  that  its  own 
lines  shall  be  on  a  different  gauge.  On  the  other  hand, 
the.Konmelian  railway  directors  threaten  to  leave  Servia 
on  one  side,  and  to  pass  through  Bosnia.  Bosnia  does 
not,  however,  present  the  same  natural  faoilitiee.  This 
matter  consequently  delays  the  arrangements,  although 
ultimately  there  can  be  little  doubt  there  will  he  lines 
through  both  Servia  and  Bosnia. 

The  tide  of  progfress  by  means  of  the  railway  system 
is  now  flowing  towards  the  east.  Lines  through  Austro- 
Hungary  and  Russia  make  a  connection  by  the  south 
with  Southern  Russia,  and  the  northern  shores  of  the 
Black  Sea  are  now  in  oommercial  relation  with  Western 
Europe.  'The  Varna  and  Ruschuk  Railway,  already 
referred  to,  offers  an  extension  of.  the  system  towards  the 
east  shores  of  the  Black  Sea.  Thus  there  is,  as  it  were, 
a  prosperous  flood  ready  to  be  poured  over  the  southern 
provinces  of  the  Danube  the  moment  a  connection  can 
be  oooomplished.  This  is  a  circumstance  which  most 
not  be  omitted,  because  a  continuous  railway  commoni- 
cation  means  the  continuous  transmission  of  western 
enterprise,  habits  of  progress,  artisans,  agriculturists, 
industrial  and  agricultural  machinery  over  t£e  barbarous 
regions  of  Bulgma  and  Thessaly,  enabling  them  to  raise 
produce  for  railway  tnui^ort  and  revenue,  and  directly 
contributing  towards  the  Turkidi  treasury.  A  mere 
local  line,  such  as  those  opened  from  Smyrna  to  Aidin, 
and  from  Smyrna  to  Cassaba,  although  exercising  a  very 
useful  influence,  by  no  means  brings  about  the  same 
results.  If  one  line  be  carried  fIrom  Vienna  to  Filibeh 
or  Adrianople,  it  means  that  these  latter  secluded  cities 
will  have  the  resources  of  Vienna  available,  and  will 
have  their  commodities  at  the  prices  of  Vienna,  their 
imports  reduced  to  Vienna  prices,  and  their  exports 
raised  to  the  same  rates. 

These,  therefore,  are  among  the  purposes  of  Turkish 
policy.  They  are  not  consfancting  a  line  solely  for 
intercourse  with  India,  which  will  give  no  immediate 
returns,  but  constructing,  at  their  own  expense,  a  line 
for  local  and  imperial  purposes,  for  which  they  can  pay, 
and  which  will  serve  as  a  route  for  us.  If  th^ 
strengthen  their  political  power,  increase  the  wealui 
and  efficiency  of  their  people,  and  improve  their  finances, 
they  are  disposed  to  make  tiie  effort,  and  expose  them- 
selves to  considerable  sacrifices. 

One  great  nucleus  of  the  main  Bonmelian  artery  is 
Adrianople.  Here  works  have  been  begun  on  both  sides. 
On  the  eastern  side,  or  on  our  side,  the  works  are  in 
active  progress  towards  the  city  of  Klibeh  or  Philippo- 
poli.  This  line  proceeds  along  the  upper  valley  of  the 
great  river  Mantza,  towards  the  passes  of  the  Balkan 
mountains.  If  it  does  nothing  else,  it  will,  on  its  open- 
ing, afford  a  local  line  for  file  ancient  metropolis  of 
Adrianople.  The  rails  fbr  this  line  are  now  being  carried 
up  the  Maritza.  Although  so  far  inland,  materials  csa 
be  conveyed  to  Adrianople,  as  it  is  itself  on  the  river 
Maritza,  which  is  navigable  from  the  sea  by  floats  or 
rafts.  On  the  western  side  the  vrorks  are  being  oanied 
to  D<d6  Aghij  (Ahaj).  On  this  section,  most_  of  the 
earthworks  are  completed,  and  the  bridges,  whidi  are 
of  timber,  are  being  made,  except  one  lai^  iron  bridg^e, 
at  Oozoon  Kyupru  (Long  Bridge),  which  is  being  mann- 
fectured  in  Belgium.  At  the  Present  period  ril  these 
works  are  in  danger  of  beinit  delayed  by  the  rains  and 
river  floods. 

At  the  Constantinople  terminna  tbere  has  been  epesed 
this  year  the  UtUe  seotion  of  Ifi  diiles^  thtoogk  then 
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■abnrbs  of  Constantinople  to  Kuchuk  Chekmcjeh  (little 
Dr«wbiidge).  This  line  was  begun  by  tbe  first  con- 
w irniniiirwi.  Another  small  portion  towards  Benyuk 
Chekmejeh  (Great  Drawbridge)  is  ready  for  opening. 
These  portions  of  the  Constantinople  and  Adnanople 
line  proceed  along  the  shore  of  the  Sea  of  Marmora,  and 
will  serrre  local  porposes,  step  by  step.  Within  Con- 
■tantinople  a  large  terminus  is  m  progress,  so  as  to  secure 
a  sea  whiuf,  and  it  will  be  connected  by  the  tramways. 
open  and  in  progress,  with  other  quarters  of  the  city 
aiid  the  sabarbe  on  the  northern  Bosphorus. 

Of  the  Salonika  line,  as  it  is  a  subsidiary  line,  it  will 

be  toficient  to  say  that  it  has  been  vigorously  poshed. 

By  about  this  date  the   section  to   Uskhub  has  been 

opened  frcnn  Salonika  as  far  as  Karaaoole,  S6  miles,  a 

rery  tail  proof  of  the  energy  employed.     It  is  expected 

the  connection  of  Salonika  with  the  European  system 

Till  take  place  before  that  of  Constantinople,  and  as  it 

is  well  placed  in  the  Mediterranean,  it  is  supposed  it  will 

become  an  important  commercial  port,  and  for  transit 

win  compete   with  Brindisi  advantageously.      It  will 

aooommodate  Thessaly,   Bulgaiia,  the  middle  Danube, 

Boamania,  Servia,    anil    even  Eastern   Hungary   and 

TnnsylTania,  as  a  harbour  for  export  and  import.    It  is 

Vtoked.  to  afford   steam    communication  with  Smyrna, 

Afltenn,  Syria,  the  islands  of  the  Archipelago,  Cyprus, 

the  coast  of  Syria,  and  Egypt.    It  is  also  proposed  to  be 

employed  in  connection  with  the  Mediterranean  terminus 

of  any  line  which  may  be  opened  by  the  Euphrates  or 

Tigris  with  Bagdad  and  Bassomh.      Whatever  may  be 

its  power  of  competing  with  Brindisi  from  this  point, 

Salonika    can    oertaiilly    accommodate    Germany  and 

Anstro-Hnngary. 

The  &mda  appear  to  be  sufficient,  at  all  events, 
tor  the  main  artery,  and  that  may  be  regarded  as 
■ecired.  Within  what  time  it  will  be  completed  it 
ia  impossible  to  say,  but  apparently  within  three  years. 
It  wUl  be  observed  that  these  works  are  being  carried 
oot  \>y  Au:itrian  engineers,  and  by  Austrian  and 
Belgian  ccmtiactoa.  The  participation  of  the  English 
is  limited  to  that  of  a  few  sub-contractors.  The 
oaoas  of  this  is  not  far  to  be  sought,  for  the  course 
porsoed  in  the  conduct  of  railway  works  in  Turkey  by 
the  English  has  been  such  as  to  cause  well-groimdcd 
diasatiataction.  This  is  a  circumstance  which  also 
seriooaly  militates  against  our  pretensions  with  regard  to 
tbe  Asiatic  or  Anatolian  section.  Although  the  Smyrna 
and  Casaaba  Bailway  has  met  with  the  approval  of  the 
government,  that  is  not  sufficient  to  counterbalanco  the 
mistnist  created  by  the  experience  of  English  manage- 
ment of  railways. 

Tbe  Turkish  ^vemment,  having  applied  its  energies 
to  the  Boomelian  or  European  section,  then  turned 
attentiom  to  the  Asiatic  oi-  Anatolian  section.  The 
Boomelian  section  is,  however,  such  a  borthen  on  the 
treasary,  that  the  government  is  not  yet  disposed  to 
encoonter  that  of  the  Anatolian  undertaking.  It  is, 
however,  most  anxious  to  promote  it,  and  it  has  begun 
what  laay  be  called  a  trial  work.  The  prime  object  of 
the  goTemment  is  not  to  pay  for  a  line  to  India,  with 
wUdt  they  have  little  to  do,  nor  for  one  from  the  Medi- 
teraoMan  to  Bagdad,  which  is  of  secondary  importance, 
bot  to  provide  for  their  own  governmental  purposes, 
and  paitieiilarly  so  as  to  command  the  wild  tribes, 
and  to  consolidate  the  empire,  and  thus  the  communi- 
oattoo  tma  Constantinople  is  of  immediate  importance 
to  tbem. 

With  regard  to  a  bridge  over  the  Bosphoms,  for  which 
there  are  plans  by  Mr.  McClean  and  others,  that  is  not 
of  necessity  at  this  moment.  The  section  selected  is 
from  the  southern  suborbs  of  Constantinople,  or  &om 
Skatari  to  Ismid.  The  country  is  not  very  good,  and 
tb^re  is  steam  commonication  in  rivalry  along  the  Gulf 
of  Innid,  and  hence  there  has  been  some  objectioh  to 
She  undertaking  and  the  snggestion  that  a  section  should 
be  taken  up  farther  on.  It  is,  however,  considered  by 
the  gonremment  to  be  important  to  develop  the  railway 


system  in  the  neighbourhood  of  the  capital,  and  this 
line  is  an  essential  portion  of  a  through  route. 

One  chief  object  of  the  government  has  been  to  ascer- 
tain by  experiment  what  is  the  real  cost  of  work,  and 
how  far  it  is  possible  to  carry  on  a  system  of  railway 
construction  under  government  supervision.  If  the 
government  can  soccoed,  it  may  apply  to  the  earth 
works  the  labour  of  the  soldiery,  and,  in  some  cases,  the 
local  labour  rates.  The  work  has  been  carried  on  with 
vigour,  the  earth  works  are  of  moderate  cost  and  in  a 
forward  state,  and  the  rails  have  been  contracted  for  in 
Belgium,  so  that  we  lose  the  supply  of  rails,  as  well  as 
the  profit  on  tho  works. 

At  the  point  of  Ismid  begins  the  great  question  of  the 
course  of  the  line  to  the  East.  This  I  shall  not  attempt 
to  decide,  for  my  province  has  been  rather  to  show  what 
has  been  done.  One  route  strongly  advocated  is  by  tho 
east  to  Persia.  This  jwould  have  advantages  were  it 
immediately  practicable  to  proceed  through  Persia  and 
the  unsettled  coontries  beyond  ;  and  some  day  it  will  be 
possible  of  accomplishment.  At  the  present  time  there 
are  financial  facilities,  and,  apart  from  other  reasons, 
the  Porte  is  not  disposed  to  proceed  with  this  undertaking. 
For  constructive  and  for  political  reasons  it  is  desirable, 
on  leaving  Constantinople  and  Ismid,  to  mako  for  tbe 
comer  of  the  Mediterranean  and  Gulf  of  Skanderoon. 
On  the  Fenian  line,  the  works  must  be  continuous,  and 
rails  and  machinery  carried  up  from  one  terminus  ;  but 
by  touching  the  Mediterranean,  work  can  be  begun  at 
that  point  in  two  directions.  Then,  besides  working  from 
tbe  Constantinople  terminus,  it  is  possible  at  the  other 
end  to  work  from  Bagdad  and  Bassorah.  Thns,  this  line 
can  bo  more  seeidily  proceeded  with  than  any  direct 
Persian  line,  and  can  be  more  economically  constructed. 
This  appears  to  have  long  been  the  policy  of  the  Ottoman 
government,  and,  if  persevered  in,  it  will  narrow  the 
route  to  be  selected.  It  settles,  in  fact,  the  question  of 
a  route,  having  many  recommendations,  that  bjrDiarbekir 
and  the  Tigris.  On  the  subject  of  the  various  routes 
from  Constantinople  and  the  Black  Sea  to  Bagdad  and 
Persia,  interesting  information  will  bo  found  in  the 
evidence  given  by  Sir  H.  Hawlinson  before  the  Parlia- 
mentary Committee. 

The  general  disposition  in  laying  out  lines  has  been  to 
work  to  the  east,  and  thus  the  consideration  of  a  more 
direct  way  by  the  south  has  been  neglected.  Informa- 
tion has  been  taken  as  to  the  caravan  route,  while  the 
great  river  Sakaria  (the  ancient  Sangarius)  appears  to 
olTer  a  natural  valley.  If  this  can  be  followed  up  to  tho 
great  table-land  of  ihe  interior,  then  the  way  is  compara- 
tively easy,  and  Konieh  (Iconium)  may  bo  reached. 
Once  on  the  table-land,  a  great  extent  of  branch  railways, 
tramways,  and  roads  to  considerable  cities  and  towns 
may  be  laid  down.  With  regard  to  the  route  in  the 
interior,  I  have  received  a  memoir  from  Colonel  O'Reilly, 
which  will  be  printed  in  the  appendix. 

To  the  south  of  Konieh  is  to  be  found  one  of  the  great 
difficulties  of  the  undertaking,  the  putisage  of  the  chain 
of  Taurus,  by  the  famous  pass,  now  called  the  Gulek 
Boghazi,  by  which  Cjtus  and  Alexander  entered  Cilicia. 
Upon  this  it  is  not  neiedful  to  dwell,  for  there  is  no  reason 
to  consider  this  pass  impracticable,  though  undoubtedly 
dilBcult  and  expensive.  On  emerging  from  the  pass,  tho 
Mediterranean  is  in  sight,  and  ports  are  available  for  the 
export  of  the  produce  of  the  interior.  It  has  long  been 
the  desire  of  the  government  to  carry  any  through  lino 
around  tho  Gulf  of  Skanderoon,  so  as  to  cement  all  the 
neighbouring  porta. 

We  have  now  come  to  the  point  whore  an  intermediate 
port  is  to  be  found  for  working,  temporarily  or  perma- 
nently, tie  railway  from  the  Mediterranean  to  Bagdad, 
in  connection  with  steamers  from  Brindisi.  It  will, 
however,  be  seen  that  another  way  will  be  opened  from 
Salonika.  Mr.  W.  P.  Andrew  long  favoured  Soedieh, 
and  the  restoration  of  the  port  of  Seleucia,  but  is  now, 
it  is  understood,  ready  to  accept  Skanderoon.  The 
government  have  wished  not  to  displace  the  old  port  of 
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Skmnderoon  for  the  creation  of  a  new  town.    I  accord- 
ingly obtained  a  survey  of  Skandeioon  and  the  Beilan 
Mas  by  Colonel  Messoud  Bey  about  the  year  1865.    The 
Colonel  pronounoed  on  its  practicability,  and  this  is  coa- 
firmed  by  Mr.  Telford  Macneill  and  Mr.  W.  J.  Maxwell, 
who,  in  1870,  spent  a  considerable  time  in  the  carefal 
study  of  the  district.    It  is,  however,  within  possibility 
ttiai  the  coat  of  getting  over  the  pass  may  be  much  re- 
duced.   Colonel  O'Reilly  has  made  a  suggestion  which 
ia  of  considerable  value,  that  the  port  shall  be  at  Ayas, 
on  the  north  shore  of  the  Gulf  of  Skanderoon.    This 
TronJd  better  accommodate  the  local  traffic  from  the  in- 
terior of  Asia  Minor,  and  it  would  be  more  accessible  for 
Indian  steamers  than  Skanderoon. 

We  have  now  to  reach  that  portion  which  is  known 
to  the  public  as  the  Euphrates  route,  but  where  there  is 
im  alternative  of  a  Euphrates  route  and  a  Tigris  route. 
This  it  is  not  my  business  to  describe  in  detail,  nor  to 
«nter  into  advocacy  of  one  coarse  or  the  other.  With 
v^gaid  to  the  Enphrates  route,  which  was  first  designed 
by  General  CSiesney,  it  has  been  indefatigably  advocated 
and  promoted  by  Mr.  W.  P.  Andrew,  who  ia  again 
making  vigorous  efforts  to  secure  for  it  the  aid  of  the 
EngliA  government.  If  Mr.  Andrew  succeeds,  un- 
ooobtedly  this  will  be  a  most  valuable  encouragement  to 
the  undertaking. 

Either  the  Euphrates  or  Tigris  line  will  reach  Bagdad, 
wnare  there  is  river  steam  navigation,  but  this  will 
-hardly  be  of  much  advantage  except  in  construction,  at 
the  amtinuation  line  to  Bassorah,  the  steam  seaport  on 
Me  Persian  Gul^  can  be  worked  at  simultaneously, 
from  Baaiorah  we  have  a  regu}ar  steamboat  service  to 

Tnnm 

In  India  itself  we  have  now  a  connected  railway 
system  &om  the  port  of  Bombay,  and  there  will  be 
another  port  of  junction  at  Kurrac^ee.  This  system,  as 
wehave  seen,  is  joined  to  Bassorah  and  Bagdad.  At 
present  this  great  section  of  the  through  line  and  this 
•nA  plant  is  only  available  for  the  local  service  of  the 
decayed  hat  newly  growing  city  of  Bagdad.  If  the 
through  line  reaches  Bagdad,  or  if  Mr.  Andrew's  instal- 
ment of  it  can  be  perfected,  then  there  is  all  the  ma- 
Minay  for  bringing  passengers  from  further  India  to 
the  Mediteiranean  shore,  and  within  about  two  days  of 
a  station  of  the  European  railway  system.  It  is  this 
large  traffic  of  all  India  which  is  waiting  for  us,  and  to 
M  augmented  by  that  of  Ceylon,  the  Netherlands  and 
Spaniah  India,  China,  Japan,  Australia,  and  New  Zealand. 
Such  moat,  in  the  end,  afford  a  remunerative  return, 
not  only  on  the  whole  enterprise,  but  on  its  accessories, 
and  render  possible  many  great  yet  subsidiary  projects, 
which  are  now  delayed  for  want  of  encouragement. 
Such  arc  improved  means  for  crossing  tho  Channel,  and 
tte  plans  already  referred  to  for  crossing  the  Bu^horus. 
By  establishing  main  Unes,  they  will  facilitate  the  lines 
with  light  rails  and  with  light  working  stock,  of  which 
we  hardly  know  the  beginning,  but  of  which  the  future 
extension  must  bo  so  great.  There  will  bo,  likewise,  the 
neans  of  establishing  competing  and  alternative  lines, 
wi  as  some  of  those  already  spoken  of,  and  that  of 
Hoars.  I^w  and  Thomas. 

_  Ifthe  prospects  of  a  through  route  to  Persia  are  not 
innn^iate,  yet  any  line,  through  or  partial,  to  Bagdad 
would  be  a  means  of  stimulating  railway  enterprise  in 
South  Persia,  and  enabling  the  table  lan^  to  be  reached 
by  the  Koroun,  or  by  Bushire.  That  table-land  once 
touched  by  railway  or  tramway,  there  would  be  a  de- 
▼etopment  of  commeroe  which,  temporarily  passing  by 
tte  Euphrates  route,  would  be  the  means  of  ultimately 
promoting  a  through  route  to  Persia  itself,  by  furnishing 
traffic  for  it.  In  our  own  particular  interests  it  appears 
rery  desirable  to  stimulate  the  development  of  South 
Penia,  which  lies  nearest  to  our  Indian  possessions. 

The  political  advantages  of  the, works  now  in  progress 
•IB  very  great.  Within  a  couple  of  years,  Turkey  will 
l»  able  to  place  troops  on  the  Danube,  and  to  receive  in 
MM  of  wed  tha  aid  of  Anstro-Hungariaa  armies  on 


the  Banube,  or  even  in  Asia  Minor.  We  can  already 
afford  military  help  to  Bagdad,  and  confirm  the  Turkish- 
power;  but  if  there  were  a  through  line,  we  can  send  a 
contingent  from  India  to  give  assistance  even  in  Asia 
Minor.  To  Turkey,  the  value  of  the  through  line  is  that 
it  enables  her  to  secure  Bulgaria,  Bosnia,  and  Thesscdf, 
and  to  keep  down  the  tribes  of  Koords  and  Arabs,  who 
have,  until  lately,  resisted  her  supremacy,  as  they  did 
that  of  the  Greek  and  the  Boman  empires. 

Such  undertakings,  bringing  with  them  the  blessings 
of  prosperity,  increase  the  guarantees  for  peace ;  but  to 
us,  besides  holding  out  a  participation  in  such  advan- 
tages, they  tend  to  promoto  moral  objects  in  which  we 
have  a  still  deeper  interest — the  welfare  of  our  own 
people  in  India,  and  the  natives  under  our  protection 
and  tutelage.  Much  as  the  transit  to  India  has  been 
abridged,  a  railway  will  enable  Englishmen  to  travel  to 
and  fro,  and  the  natives  in  India  to  visit  this  metropolis, 
from  which  they  take  back  the  traditions  of  civilisation, 
to  be  propagated  and  perpetuated  among  the  hundred 
millions  who  are  being  adopted  as  heirs  to  those  insti- 
tutions  which  have  given  us  for  centuries  the  enjoyment 
of  liberty,  and  to  other  nations  of  the  earth  an  example 
and  an  incitement. 

It  is  by  the  promotion  of  this  intercourse  that  the 
development  of  progress  is,  in  our  times,  acquiring  a 
celerity  as  yet  imexampled.  The  post  has  distributed 
throughout  the  world  organs  of  thought,  which  mould 
the  minds  of  many  nations.  The  telegraph  gives  a 
simultaneous  participation  in  national  and  individual 
fortunes,  in  the  happiness  and  the  misfortunes  of  those 
men  and  those  towns  most  distant  in  space.  We  have 
relieved  the  sufferers  by  a  fearful  conflagration  before  - 
we  have  known  the  details  of  their  sorrows,  and 
weeks  before,  in  our  youth  time,  we  could  have 
become  acquainted  with  sufferings  which  it  would 
then  have  been  too  late  to  mitigate.  It  is,  however, 
by  increasing  the  possibility  or  personal  communion 
that  we  shall  more  efficiently  promote  the  onion  of  man- 
kind for  good  than  we  can  by  the  books  of  past  wisdom, 
or  by  the  great  organ  of  the  public  press,  mighty  as  it 
is.  The  voice  of  man  is  more  powerful  than  its  symbols, 
and  it  is  by  overcoming  the  obstacles  of  time  and  space 
that  we  can  bring  together  those  who  are  removed  by 
distance  of  abode,  and  still  more  alienated  by  distance  of 
prejudice.  We  thus  augment  the  common  possessions  and 
common  associations  of  men  and  of  nations,  and  join  them 
not  merely  in  the  bonds  of  interest,  but  by  moral  ties, 
still  stronger  and  yet  more  abiding. 


Appendix. 

Mt  dear  Mb.  Htdb  Clabke, — ^Yoa  have  asked  me 
to  give  you  ray  idea  as  to  what  would  be  the  best  direc- 
tion for  tho  Asiatic  railways  of  Turkey  to  take. 

Being  C'jnnected  as  you  are  with  the  body  which  has, 
after  the  Porte  itself,  the  greatest  interest  in  determining 
this  question — the  A^ciation  of  Foreign  Bondholders — 
I  will  endaivour  to  satisfy  you,  as  far  as  my  experience 
enables  mo  to  do  so.  Your  association  is  co-interested 
with  the  Purte,  because,  as  has  been  truly  said,  there  are 
sevnral  nations  in  which  a  race  is  being  run  between 
railways  and  bankruptcy — and  Turkey  is  certainly  one 
of  them. 

All  that  Turkey  requires  is  to  get  fair  credit  to  enable 
her  to  set  herself  right ;  but  that  credit  must  not  be  em- 
ployed merely  to  enable  her  to  find  tho  means  for  con- 
tinuing a  hand-to-mouth  system  of  borrowing  for  the 
purpose  of  paying  interest,  while  there  is  an  increasing 
deficiency  in  every  budget,  and  nothing  is  done  to  secure 
the  employment  of  a  portion  of  .borrowed  money  in 
works  which  would  be  sure  to  increase  its  revenue.  For 
years  past  no  loan  should  have  been  made  without  a  cer- 
tain part  of  it  being  secured  for  the  construction  of  rail- 
ways, by  being  placed,  not  at  the  complete  disposal  of  the 
Porte  alone,  but  conjointly  with  a  syndicate,  composed 
of  representatives  of  all  her  creditors. 
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In  coniidering  the  irroper  direction  for  a  trnnk  line  in 
the  Turkish  Asiatic  PrOTinces,  we  have  not  alone  to  con- 
rider  the  creation  of  a  route  oyer  which  will  flow  the 
going  and  coming  tide  of  traTellera  from  Europe  to 
India,  China,  and  Australia,  we  most  at  the  same  time 
take  into  consideration  the  interest  which  the  Poite 
and  her  creditors  have  that  the  line  shoold  at  the  same 
time  contribute  as  much  as  possible  to  the  development 
of  her  provinces.  The  Porte  being  the  owner  of  at  least 
the  eighth  of  all  produce,  is  interested,  perhaps  more 
directly  than  any  other  country  in  the  world,  in  pro- 
ducing for  it  cheap  means  of  transport  to  the  sea-ports, 
and  thus  increasing  its  yalue  to  the  producers  and  to 
herself. 

Taking  into  consideration  the  geological  formation  of 
Asia  Minor,  a  great,  though  irregular  and  varied,  plateau, 
nearly  surrounded  by  high  mountains,  and  having  only 
one  easy  entry  by  the  valley  of  the  Sakaria,  and  the  posi- 
tion of  the  principal  centres  of  production  and  commerce, 
it  appears  uiat  the  single  line  of  railway  can  do  much,  in 
proportion  to  the  wants  of  the  Tast  interior,  in  the  way 
ef  supplying  means  of  transport.  The  country  can  be 
perfectly  developed  only  by  a  number  of  lines  leading 
nom  sea-ports  to  certain  towns,  and  considering  that 
freight  from  the  Mediterranean  ports  to  and  from  the 
markets  of  Europe  is  less,  it  would  be  desirable  to  give 
as  much  outlet  as  possible  to  the  interior  on  that  sea- 
tward.  And  it  so  happens  that  the  best  line  for  the  sec- 
tion of  the  England  and  India  Railway,  which  would 
traverse  the  Asiatic  provinces  of  the  Porte — the  financial 
facilities  for  constructing  which  are  the  greatest — pos- 
sesses this  advantage  in  the  greatest  degree. 

It  has  long,  however,  been  a  favourite  project  with  the 
Porte  to  construct  a  great  line  up  the  centre  of  Asia 
Ifinor  from  Ismid  by  Angora  and  Tnsgat  to  Sivas. 
There  is  a  strategic  object  in  view  in  this.  In  a  long 
war  for  the  defence  of  Anatolia  agunst  an  attack  from 
the  north-ea.'rtem  frontier,  the  primary  base  of  operations 
would  be  on  a  line  from  Sivas  to  Diarbekr,  the  principal 
line  of  operations  being  from  Sivas  towards  Erzingian, 
a  point  on  the  secondary  base  of  operations.  For  strategic 
purposes,  this  lino  would  be  recommendable ;  as  a  line 
intended  for  development,  it  cannot  be  approved  of,  for 
Contantinople  or  Ismid  is  not  the  port  to  which  pro- 
duce should  be  carried  from  beyond  a  certain  distance  in 
the  interior  of  Asia  Minor.  For  places  situated  as  far 
up  as  Angora,  the  Sea  of  Marmora  may  bo  the  proper 
outlet ;  beyond  that,  the  proper  outlet  should  be  on  the 
sea-hoard  of  the  Black  Sea,  or  the  Mediterranean.  The 
position  of  the  towns  on  the  map  indicates  to  which  of 
the  three  seas  the  produce  should  go.  In  the  north, 
Erzeroom,  Sivas,  Chorum,  Yusgat,  Kastamouni,  by  the 
Black  Sea.  In  the  centre.  Angora,  Boli,  Eski-Shehr, 
Afioom  Kara  Hissar,  Kutahieh,  Bazarjik,  to  the  Mar- 
mara. To  the  south,  Konieh,  Karaman,  Yuzghat, 
Kaiserieh,  Diarbekr,  Mouch,  Van,  to  the  Mediteranean. 
The  exportation  of  the  two  last  districts  is  principally  at 
present  by  the  Black  Sea,  but  the  moment  a  railway 
reaches  even  the  Euphrates,  their  commerce  will  take 
the  direction  I  say.  Beside  the  line  to  Sivas,  a  party  at 
Constantinople  is  much  in  favour  of  another  inland  line 
frwm  Ismid,  by  Angora,  Eaisarieh  to  IMarbekr,  and 
down  the  Tigris,  or  from  Ismid,  by  Euni^h,  Kaisarieh, 
to  Diarbekr,  &c. 

The  disadvantage  I  see  in  all  these  entirely  inland 
lines  is  tho  loss  to  the  cotmtry  fh)m  the  unnecessary 
extra  cost  of  hauling  produce  over  hundreds  of  miles 
towards  Constantinople,  instead  of  bringing  it  to  the 
nearest  port  for  exportation.  The  value  of  the  dime  of 
Kaiserieh  or  Kouieh  would  be  much  greater  to  the  Porte  if 
the  produce  WHS  brought  to  the  Gulf  of  Issue  (Skanderoon), 
instead  of  to  Constantinople ;  the  difference  m  the  price  of 
haulage  and  freight  would  be  so  much  money  the  more 
in  the  pockets  of  producers  and  the  treasury  of  the 
Porte.  I  have  already  said  that  a  single  line  can  do 
little  for  the  development  of  Anatolia ;  that,  place  it 
where  yon  will,  it  would  not  produce  the  slightest  effect 


Xn  the  greater  part  of  ita  provinoss;  but  the  keofc 
ct  would  be  produced  by  a  number  of  lines  tapping 
the  interior,  and  leading  direct  to  l&e  coast  of  either  of 
the  three  seas.  But  the  Forte  will  find  certain  financial 
facilities  for  the  construction  of  a  first-class  line,  nmning 
right  through  her  territory,  from  the  Bosphorus  to  hear 
eastern  frontier,  which  she  cannot  find  for  separate  lineB 
intended  merely  for  development,  from  the  certainty  flC 
a  through  line  becoming,  at  an  early  jjeriod,  the  highway 
between  Europe  and  the  great  and  populous  countries  M 
the  East.  If  this  line  is  placed  completely  inland, 
without  touching  the  Mediterranean,  ita  value  as  a 
means  for  development  is  lessened  by  the  fsct  tiiat  *&• 
produce  of  the  most  distent  provinces  must  be  haolecl 
overland  hundreds  of  miles  to  Constantinople,  and  th» 
financial  facilities  for  its  construction  may  vanish  before 
the  question,  "Who  is  to  pay  for  making  a  line  through 
the  heart  of  Persia?"  Even  according  to  Lowe  tmd 
and  Thomas's  plan,  Persia  herself  would  have  to  pay  a 
part,  and  we  may  well  hope  to  see  the  Turkish  section  of 
the  England  and  India  line  finished  before  we  can  aee 
Persia  in  a  state  to  do  her  share  of  it.  -^^^^  ^  tbe 
line  by  Kaiserieh,  Diarbekr,  and  the  Tigris  were 
chosen  it  would  be  much  better  to  spend  the  extra  money 
which  it  would  cost  in  constructing  a  narrow  gnage 
branch  line,  to  connect  the  districts  from  wlrioi 
Diarbeto  gets  its  importance  with  the  Euphrates 
Valley  line,  which  would  fit  into  a  line  from  Constanti- 
nople, touching  at  the  Chilf  of  Issns.  Thus  it  happens 
that  the  shortest  and  easiest  line  for  the  England  end 
In<Ua  Bailway  is  also  that  which  would  do  moro  for  the 
development  of  the  Asiatic  provinces  of  Turkey  than  any 
other  single  line  can  do. 

All  the  evidence  of  witnesses  before  the  Committee  of 
the  House  of  Commons,  relating  to  the  line  from  Con- 
stantinople  to  Alexandretta,  contained  an  error  aa  to 
what  its  direction  should  be  after  leaving  Ismid.  lley  all 
say  that  it  would  pass  by  Kntayieh.    Messrs.  Lowe  and 
Thomas  make  the  same  mistake.    The  first   penon, 
however,  who  spoke  of  a  line  taking  this  direction  was 
Mr.  Latham,  in  a  paper  published  some  years  ago.     AB, 
knowing  nothing  of  the  country,  have  followed  in  the 
same  -track,  I  beneve,  merely  because  the  post-road  from 
the  capital  to  Aleppo  and  Damascus  goes  by  Kutayiiek, 
and  being    ignorant  of  the  fact  that  that    post    does 
not    pass  through  Ismid  at   all,  but   being  taken  by 
steamerfrom  Constantinople,  is  disembarked  at  Kara 
Mursal  on  the  other  side  of  the  gulf;  that  the  poet  do« 
not  go  that  way  because  the  route  thero  is  the  eames 
but  in  order  to  give  postal  communication  to  districts  o 
of  the  way  of  the  central  line  of  post  through  Anatdi 
starting  from  Ismid  and  arriving  at  Bagdad,  passing 
Diarbekr,  M  ureal,  &c. 

All  these  projectors  say  that  the  greatest  diffionlt 
on  a  line  from  Constantinople  are  between  Ismid   a 
Kutayieh,  not  knowing  thatthey  need  not  go  outof  th 
way  to  seek  these  difficulties,  if  their  object  is  to  foil 
the  easiest  and  shortest  line  for  communication  betw 
the  south-eastern    provinces  of  the   empire   and 
capital.       The  plain,   natural,   easy,  and  shortest  way 
into  the  centre  of  Asia  Minor,  whether  the  object  is  to 
reach  Alexandretta,  or  Diarbekr,  is  by  the  valley  of  the 
Sakaria,  and  you  have  really  nothing  like  mountains  to 
pass  on  the  way,  except  in  the  sense  of  leaving  them  on 
your  left  and  right,  until  you  reach  the  Taurus.    I  am 
sure  that  when  Messrs.  Ix)we  and  Thomas  have  caused 
to  be  made  the  preliminary  survey  which  they  have 
promised  us,  in  furtherance  of  their  great  and  admirable 
project,  they  will  acknowledge  that  the  route  which  I 
indicate  is  the  true  one. 

From  Constantinople  to  Ismid  a  line  is  now  beings 
constructed  by  the  Porte  itself,  in  order  to  find  out  what 
ought  to  be  considered  as  a  fair  average  price  for  a  rail- 
way in  Asia  Minor.  The  Council  of  Public  "Works 
consider  that  its  cost  will  not  be  beyond  £5,000  per 
kilometre,  (about  £7,600  per  mile)  for  a  single  line  of 
permanent  way,  rolling  stock  and  everything  complete. 
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It  may  not  be  made  so  cbeaplv,  for  I  imaig;ino  that  there 
mnat  be  nnieqaired  expense,  from  inBufficiency  of  plant 
and  other  reaaona ;  but  I  believe  that  the  aame  length 
(•boot  60  miles)  on  any  other  part  of  the  line  from 
lanll  to  the  Peiaian  Gnlf,  with  the  exception  of  a 
•oUion  indiiding  all  the  pHsiage  of  the  Taurus  or  of  the 
Beylas-hiUa,  would  not  be  more  costly  that  tbia  portion 
fmia.  Skatan  to  lamid,  taking  into  consideration  the 
oeat  of  txanipoit  of  material  against  the  larger  cost 
<A  labonr  &r  away  from  the  capital.  The  eost  of  the 
poatitHi,  whatever  it  may  be,  may  be  taken  as  a  fair  aver- 
age far  tba  whole  line  &om  Skutari  to  the  Ferman  Gulf. 
1  am  well  acquainted  with  the  first  part  of  the  line  from 
Ignad  inland,  it  having  been  surveyed  for  a  line  of  road 
br  eogineeta  nnder  my  orders,  while  I  was  in  these  pro- 
nocea  as  Comiaaioner  of  Public  Works,  at  which  time 
also  the  country,  aa  far  as  Eski-Sbahr,  was  surveyed  for 
a  line  of  railway. 

The  works  for  a  railway  would  be  of  the  sunpleat  and 
eaaieat  nature  from  Ismid  up  to  the  entrance  of  the 
defile  of  the  Sakaria  (Sakaria  Bogbazi),  a  distance  of 
34  miles  ;  there  a  large  bridge  would  be  required  to  bring 
the  line  over  to  the  right  bank  of  that  river,  on  which 
nde  the  ground  is  more  favourable.  The  length  of  the 
d(£le  is  about  16  miles  to  the  Bridge  of  Qhev6,  below 
irinch  the  river  vould  be  repassed,  and  above  which  the 
plain  of  Aksar  is  immediately  reached. 

The  passage  of  this  defile  would  cost  UtUe  extra  be- 
yond the  expense  for  the  two  bridges,  which  might  be 
twtweeu  £12,000  and  £14,000  for  the  two,  the  rest  would 
be  done  by  occanonal  short  lengths  of  sustaining  walls, 
generally  not  requiring  the  use  of  coSer  dams,  and  a 
Sbw  side-cuttings,  blasting  being  scarcely  required,  two- 
tidrds  of  the  line  being  over  fiat  ground  across  the  re- 
■eptariug  angles  of  the  mountains.  There  is  a  waggon 
road  the  whole  way,  on  both  sides  of  the  river. 

The  plain  of  Aknr  produces  the  greatest  quantity  of 
eottoo,  known  in  the  Constantinople  market  as  Ghev6 
<Mtm.  It  is  a  levd  of  nearly  30  miles — all  that  a  con- 
tractor eould  widi  for  nearly  the  whole  way ;  the  ballast- 
ing ooold  be  taken  ftom  the  side  ditches.  The  plain  of 
Akmr  ia  separated  from  Uie  plain  of  Lefka  by  another 
nsas,  not  half  .the  length  of  the  Sakaria  Boghazi,  but  a 
Bttle  more  cosdy,  as  some  mining  would  be  required. 
Tbne  wouM  be  no  places  with  similar  difficulties  until 
tfte  Sakaria  is  left,  near  Sagud,  to  cross  an  easy  country 
to  Eski-Shehr. 

It  is  probably  seme  place  between  Sogud  and  Eski- 
Shsht  that  Angora,  the  greatest  centre  of  commerce 
IB  Asia  Minor,  would  be  put  into  communication  with 
tile  trunk  line,  by  a  feeder  line  of  some  kind ;  also  about 
koM  similiar  lines  would  join,  bringing  in  the  traffic 
ftom  Basaijik  and  Kutaiyah  both  considerable  centres 
te  the  com  and  wool  produce  of  the  country. 

The  question  of  what  ought  to  be  the  nature  of  a 
aseondary  means  of  transport  for  the  whtie  of  Turkey 
m  too  important  a  one  to  be  treated  of  casually. 

I  have  passed  by  Eski-Shehr,  and  I  never  heard  of,  and 
Wiave  that  there  is  not  a  range  of  mountains  between 
Ihat  place  and  the  great  plains  of  Konieh.  There  is,  I 
bebsve,  an  undulating  and  varied  country  for  some  dis- 
tance beyond  Eski-Shehr,  and  the  only  serious  question 
would  be,  whether  a  line  should  pass  to  the  north  or 
•oath  of  the  great  isolated  range  of  mountains  known 
at  the  Saltan  Dagh.  The  easiest  and  shortest  line  is, 
aoending  to  the  best  information  I  have  obtained,  to 
the  north  of  these  mountains.  Passing  to  the  south, 
tta  distance  would  be  longer  and  the  country  more 
^ifionlt ;  but  the  town  of  Afioom  Kara  Hisear  would  be 
passed.  I  think,  however,  that  the  extra  expense  of 
passing  by  a  town  of  this  description  would  be  better 
aoqdoysd  in  making  a  feeder  line  of  whatever  descrip- 
tton  may  be  decided  on.  By  doing  this  in  all  similar 
assess  a  &r  greater  amount  of  development  is'produoed 
Dr  As  same  money.  And  the  groat  objects  of  the 
^oation  of  a  through  line  should  not  be  lost  sight  of, 
tiCi,  for  tha  Turks,  to  connect  their  south-eastern  pro- 


vinces with  the  capital ;  for  England  and  all  Europe, 
to  give  the  quickest  means  of  transit  for  the  p<>st  and 
passengers  to  and  from  India,  China,  and  Australia. 

The  town  of  Eski-Shehr,  which  1  believe  would 
certainly  fall  upon  the  direct  line,  is  a  centre  of  com- 
merce for  wool  and  com ;  but  its  chief  wealth  comes 
from  the  mines  of  meerschaum,  bits  of  which  are  to  be 
found  in  nearly  every  strpet  in  all  the  towns  of  Europe. 

The  line  proposed  by  Messrs.  Lowe  and  Thomas  does 
not  pass  by  Konieh,  yet  we  may  be  certain  that  the 
Porte  will  consent  to  no  line  between  Constantinople 
and  the  Gulf  of  Issus  which  does  not  pass  that  town.*  It 
is  the  residence  of  the  Governor-general  of  a  vast  province, 
and  of  considerable  importance  politically,  as  being  that 
also  of  the  Tehelvbees — the  most  direct  descendanta 
of  the  Caliphs,  the  eldest  of  whom  comes  to  Constanti- 
nople on  the  accession  of  each  Sultan,  to  gird  on  him 
the  sacred  sword,  thus  acknowledging  and  investing  him 
as  the  Commander  of  the  Faithful.  These  gentlemen 
have  apparently  chosen  their  line  in  order  to  avoid  the 
Taurus,  but  in  doing  so  they  pass  through  a  motm-  • 
tainous  country  of  greater  width,  having  to  overcome 
several  ranges,  and  after  all  go  to  a  height  very  little 
lower  than  the  point  where  the  Taurus  is  opened  by  the 
pass  of  Gulek  Boghazi. 

From  Konieh  to  the  Taurus  is  a  rich  country,  with 
isolated  hills,  which  can  be  avoided  by  slight  deviations. 
The  highest  points  of  the  Gulek  Boghasi.can  be  reached 
with  very  little  tunnelling,  and  the  ascent  and  descent 
made  with  far  lighter  gradients  than  those  of  the  Seem- 
mering  or  the  Ghauts  line.  The  town  of  Adauu  would 
be  on  the  line,  which  should  (each  the  sea  at  the  great 
natural  harbour  of  Ayas,  one  of  the  best  protected  in 
world,  the  opening  looking  across  the  bay  towards  Alex- 
andretta,  to  which  it  is  far  superior  as  a  port.  Thence  the 
line  would  go  round  the  Gulf,  or  rather  Bay,  and  over 
or  under  the  Berlan  pass,  and  on  by  the  Andrew  line. 

It  is  curious  that  in  all  the  discussions  on  the  through 
line  to  India,  no  allusion  his  ever  been  made  to  this  port; 
yet  it  is  undoubtedly  here  that  the  Euphrates  valley 
line  should  have  its  terminus,  even  if  considered  aa  a 
finality,  and  not  as  a  section  of  a  future  through  line ; 
for,  supposing  the  sea  to  be  used  for  communication 
with  Europe  &om  the  GiUf  of  Issus,  this  port  is  farther 
on  in  that  direction,  and  its  climate  is  perfectly  healthy, 
there  being  no  marshes  in  the  neighbourhood,  nor  hills 
to  obstruct  the  breeze  from  whatever  quarter  it  blows. 
Chaloedon  was  called  the  city  of  the  blind,  because  its 
founders  neglected  the  advantage-ef  the  Golden  Hum, 
the  glorious  port  on  the  opposite  side  of  the  Bosphorus. 
If  an  England  and  Indian  line  of  railway  is  made,  and 
Alexandretta  becomes  the  port  of  India  in  the  Medi- 
teranean,  then  it  should  be  called  New  Chalcedon. 

I  do  not  say  this  in  disparagement  of  the  pioneers 
employed  by  Mr.  Andrew.  They  were  employed  at  a 
time  when  there  was  little  hope  of  having  a  through 
route  to  India ;  when  getting  over  the  Bey  Ian  was  not 
to  be  thought  of,  and  tunneling  more  expensive  than 
it  is  now ;  and  they  were  quite  right,  at  the  time  they 
came  to  a  decision,  in  choeing  Seleucia  as  the  place  for  a 
harbour  and  terminus.  All  that  time  the  Euphrates 
Valley  Kail  way  was  considered  the  best  and  final  means 
of  getting  a  quick  passage  to  India,  and  it  is  now  the 
best  route  from  sea  to  sea,  and  the  bett  section  of  a 
through  line  on  that  part  of  the  Turkish  territory. 
Attempts  have  been  made  to  show  that  the  Andrew 
project  is  inimical  to  a  through  line.  But  it  is  not  so. 
Mr.  Andrew,  under  the  altered  aspect  of  the  question  of 
complete  rail  communication  with  India,  has  adopted 
Alexandretta  as  the  Mediterranean  port,  and  he  does 
not  stick  to  Bassorah  as  the  port  on  the  Indian  side ; 
his  project  is  from  the  Mediterranean  to  the  Persian 
Gulf,  and  the  terminus  may  be  at  the  mouth  of  the 
Karoon,  opposite  Mohammara  instead  of  Bassorah,  the 
line  following  the  left  bank  of  the  Shatt-al-Arab,  in- 
stead of  the  right  At  any  rate,  this  would  be  the  first 
section  of  a  line  ^ortaning  the  passage  to  India,  which 


28 


JOUBNAL  OF  THE  SOCIETY  OP  ARTS,  Novbhbkr  24,  1871. 


'vrauldcome  into  «ue,  and  after  the  completion  of  the 
whole  it  will  always  have  more  traffic  than  any  other  i 
section,  fro:n  certain  pecoliax  advantages  which  it  has.     | 

The   whole  of  these  questions,  howeyer,  as  to  the  i 
duration  of  the  direction  of  the  through  line,  position  of  | 
terminnl  ports,  &o.,  will  have  to  be  referred  to  the  Purte, 
and  I  have  little  doubt  of  her  deciding  for  the  line  I 
have  indicated  for  Asia   Minor — viz.,  on    passing    by 
Koniah,  with  the  port  for  India  and  Asia  Minor  at  Ayas. 

The  effect  of  this  upon  one  of  the  most  backwtml  dis- 
tricts of  the  empire  would  be  marvellous.  Turkey 
derives  enormous  advantage  iiram  the  impulse  given 
to  production  by  the  commercial  towns  on  her  sea-board, 
and  it  is  her  interest  to  create  as  many  new  ones  as  she  can. 
The  port  of  Ayas  would  become  the  outlet  for  a  great 
part  of  Anatolia,  and  by  the  Andrew  line  for  Northern 
Syria,  Koordistan,  and  the  Tigris  Valley  it  would 
undoubtedly  soon  rise  to  be  a  place  of  great  commercial 
importance,  and  the  rich  plains  immediately  inside  it 
would  no  longer  remain  as  they  are,  uncultivated,  the 
home  of  a  few  nomad  Turkomans.  I  am  sure  that  the 
government  could,  by  the  sale  of  town  allotments  along 
its  quays,  and  farm  lands  in  its  interior,  find  money 
sufficient  to  construct  a  branch  line  to  Kaisurieh  from 
above  the  Gulck  Boghazi,  or  from  the  port  to  Harash. 
This  is  how  things  are  done  in  America,  and  how  she 
makes  her  railways  and  pays  off  her  debt.  In  thx  moun- 
tains which  surround  Cilicia  there  is  a  population  now 
living  in  semi-idleness  which  would  be  at  once  ready  to 
descend  and  cultivate  the  plains,  if  the  market  for  pro- 
duce was  brought  near.  I  am  sure  that  the  Armenian 
community  alone  would  &id  the  money  for  either  of  the 
branch  lines  I  mention,  in  consideration  of  grants  of 
lands  in  the  neighbourhood  of  Ayas. 

E.  O'Reiixt. 


DISCTJSSIOK. 

Kr.  '^^Iliau  Fare  desired  to  say  a  few  words  on  the 
great  and  interesting  subject  of  the  paper,  as  he  had  paid 
great  attention  to  it  for  more  than  a  quarter  of  a  century, 
and  might  claim  to  be  the  earliest  projector  of  a  line  of 
communiration  between  Calais  and  Calcutta.  One  scheme 
had  not  been  alluded  to  by  Mr.  Clarke,  notwithsfainding 
his  very  large  acquaintance  with  the  subject,  viz.,  the 
scheme  from  near  Trebizond,  on  the  Black  Sea,  to  the 
Persian  Gulf.  He  believed  this  scheme  was  mentioned 
before  the  Select  Committee  who  met  last  session,  but  was 
dismissed  almost  summarily,  from  the  fact  that  it  passed 
across  the  great  range  of  the  Taurus  mountains,  a  very 
difficult  country,  and  because  it  did  not  seem  to  have 
either  the  political,  commercial,  or  geographical  merits 
which  such  a  scheme  ought  to  possess.  The  scheme  of  Mr. 
Andrews  was  not  for  a  continuous  line  from  Constanti- 
nople to  the  Persian  Oulf^  for  he,  being  more  cautious, 
proposed  to  take  his  departure  fix)m  Seleucia,  on  the  north- 
east'coast  of  the  Mediterranean,  running  thence  through 
the  Euphrates  Valley,  which  had  been  so  Uioroughly 
devoloped  by  Oenend  Chesney,  thence  to  Bagdtul  and 
BasBonih.  He  agreed  with  this  scheme  so  far  as  it  went, 
but  it  seemed  to  him  that  if  they  could  not  get  an  entirely 
tiirough  scheme  to  Calcutta,  they  should  have  it  to 
Bassorah,  which,  for  many  reasons,  was  to  be  preferred 
to  that  by  the  Tigris.  For  instance,  it  could  more  easily 
be  made  a  link  in  the  great  line  of  communication  when  - 
ever  the  time  was  ripe  for  its  adoption,  by  putting  on  a 
line  fi«m  Constantinople  to  Seleucia,  and  carrj-ing  it  on 
frx>m  Bassorah  by  Ispahan,  or  along  the  southern  const 
of  the  Persian  Gulf  to  Kurrachee.  He  thought,  however, 
■nfficient  attention  had  not  been  paid  to  the  really 
through  route  from  Constantinople  by  Teheran  and 
Candaliar  to  Lahore,  Mooltan,  and  Delhi,  or  there- 
abouts. This  was  the  route  which,  nearly  30  years  ago, 
he  had  ventured  to  suggest ;  or  a  more  southern  route  )>r 
Ispahan,  coming  into  India  at  Hyderabad  or  thereabuutR. 
He  believed  it  would  be  found,  however,  that  the  more 


northern  ronte  was  preferable,  politically,  commercially, 
and  geographically.  It  was  of  great  importance  to 
cultivate  friendly  relations  with  Persia,  and  endeavonr 
to  develop  her  resources,  and  he  thought  it  was  to  the 
interest  of  England  to  do  so,  because,  although  she 
might  not  be  in  a  position  at  present  to  afford  materisd 
aid  to  such  a  scheme,  she  would  be  before  it  was  ripe  for 
execution.  It  must  be  borne  in  mind  that  whate^ar 
plan  were  tidopted,  entire  dependence  for  remuneration 
must  not  be  placed  on  the  through  traffic,  for  it  was  now 
pretty  generally  acknowledged  that  it  was  not  this  kind 
of  traffic,  but  that  from  station  to  station,  which  paid  a 
railway  best.  He  trusted  that  if  the  Select  Committee 
were  re-appointed,  its  objects  would  be  enlarged,  so  that 
it  might  not  only  inquire  into  the  merits  of  routes  from 
the  Black  or  Mediterranean  Sea  to  the  Persian  Gulf,  bat 
also  into  the  entire  scheme  of  improved  through  com- 
municatiou  with  India,  by  any  route  which  might  b» 
suggested. 

Kr.  John  Jonei  thought  it  was  a  good  idea  of  Mr.  Hyde 
Clarke's  to  direct  attention  to  the  European  portion  of 
the  scheuie  for  railway  communication  with  India,  for 
it  was  entirely  unreasonable  to  imagine  that  the  produce 
of  India  could  ever  be  brought  to  England  by  railway 
with  any  advantage.  When  the  freight  from  Bombay 
by  the  Peninsular  and  Orieutal  Comptiny's  ships,  vi'U  the 
Suez  Canal,  was  only  3s.  a  ton,  it  was  not  likely 
that  goods  would  come  by  railway,  which  would  cost  ab 
least,  judging  by  the  rates  for  the  cheapest  description 
of  goods  in  England,  such  as  dung  for  agricultural  pur- 
poses, about  £1  a  ton  for  150  miles.  It  was,  however,  a 
very  different  thing  with  regard  to  communication  be- 
tween London  and  Constantinople,  which  was  of  gre^ 
importance,  and  he  was  glad  to  see  attention  drawn  to 
it.  The  East  Indian  Bailwayhad  lost  £300,000  this, 
year  as  compared  with  last,  and  the  government  had 
been  obliged  to  issue  a  commission  to  ascertain  the. 
cause  of  the  falling  off  in  the  re<^ipts ;  the  evidence,  so 
far  as  it  had  gone,  seemed  to  show  that  the  high  tariff 
prohibited  merchants  and  dealers  using  the  railway,  as 
they  could  send  their  goods  cheaper  by  bullock  cart  or 
river ;  and  if  that  was  Uie  case  in  the  most  populous  dis- 
trict in  the  world,  viz.,  the  valley  of  the  Ganges,  there 
was  not  much  prospect  of  remuneration  from  a  railway 
across  such  a  desert  country  as  that  referred  to  in  the 
paper. 

Mr.  W.  Austin,  C.E.,  said  this  subject  had  had  his  atten- 
tion for  33  years.  He  therefore  offered  hisopinions  as  those 
of  a  purely  practical  man.  He  had  always  supported  the 
splendid  proposal  which  had  emanated  from  Mr.  Hyde 
Clarke.  He  had  also  had  several  long  interviews  with. 
Mr.  Andrew  npon  the  subject  of  his  scheme,  which  was 
nearly  identical  with  Mr.  Hyde  Clarke's,  and  he  Uit- 
perfectly  satisfied,  as  a  practical  working  engineer,  that 
it  was  the  most  perfect  route  that  could  be  devised.  Mr. 
Hyde  Clarke  had  clearly  shown,  by  the  line  he  had 
drawn  on  the  map,  that  it  was  the  nearest  and  shortest 
route  to  India.  It  was  his  deliberate  conviction  that  ib 
would  be  for  the  benefit  of  this  country  to  have  India 
brought  into  closer  connection,  instead  of  being  at  28  or 
30  days'  distance.  If  this  scheme  were  carriM  out  in. 
its  entirety,  including  a  tunnel  across  the  Straits  of 
Dover,  which  must  come  some  day,  notwithstanding  the 
difficulties  which  some  saw  in  the  way,  he  was  certain 
the  line  would  pay.  All  railways  had  paid  more 
or  less,  and  would  have  paid  better  but  for  the 
enormous  expenditure  requisite  for  land.  In  the  present 
instance,  however,  the  line  would  pass  through  a  great 
portion  of  territory  where  the  laud  would  not  require  to 
be  paid  for.  He  was  satisfied  that  the  line  by  Bassorali 
would  afford  the  readiest  and  quickest  communication 
with  Kurrachee,  and,  at  the  same  time,  open  up  lane 
districts  of  country  which  could  not  be  attained  by  the 
line  through  Teheran  and  the  centre  of  Persia.  Teheran 
and  Herat,  and  other  great  inland  towns,  no  doubt  re- 
quired railways,  but  they  should  be  branch,  narrow- 
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nage  railways,  vhereu  the  main  line  should  nm  from 
CalEatta  to  Aleppo,  Baasoiah,  and  so  on  to  Koirachee. 
The  works  woold  then  he  complete,  and  there  would  be 
SfOOQ  miles  fair  ninning,  which  ooold  be  got  over  at  the 
rate  of  30  miles  an  hoar,  so  that  the  whole  distance 
vsuld  be  perfioimed  in  seven  days. 

■r.  Biobart  BawUnson,  C.B.,  said  that  railway  traffic, 
to  be  carried,  on  most  hsTe  some  degree  of  secorify,  and 
fhe(«  most  be  some  prospect  of  remuneration.    It  was 
quite  bue  tiut  Orest  Britain  governed  a  great  portion 
of  India,  and  he  thought  a  ready  means  of  commnnica- 
tioo  ahoold  be  formed  between  Europe  and  India ;  but 
th«y  knew  the  old  proverb,  "  that  ^Id  might  be  boaght 
too  dear,"  and  raindity  of  communication  also  might  be 
inaght  too  dear.    He  knew  something  of  the  countries 
wh£h  Mr.   Hyde  Clarke  had  referred  to,  and  he  was 
■ore  Kr.  Claiice  would  agree  with  him  that  the  first 
newMoity  would  be  to  have  some  stability  of  govern- 
ment, and  some  security  for  life  and  property.    At  the 
Resent   time,  every  labouring    man    in    the  Turkish 
Empire  went  about  armed  to  the  teeth,  and  there  was  no 
security  for  either  life  or  property.     Until  they  could 
see    dviliaation    progress    so    far    as    to    give    that 
■euuiity,  it  was  of  no  use  making  these  great  lines 
«t  comnmmcation,  which  would  have  to  be  kept  open 
hj  an  aimy  of  occnpation.    He  did  not  suppose  they 
wwegcicg  to  occupy  the  Turkish  Empire  at  present, 
sad  iinot,  it  would  M  absurd  to  spend  their  money  in 
making  the  proposed  railway.    In  America  such  rail- 
ways were  made,  bat  he  thought  that  was  no  precedent 
ibr  etber  countries,  because  in  America  there  was  security 
itself  for  property  and  land,  as  compared  to  the  state  of 
Ulings  in  the  East.    That  portion  of  Asia  Minor  which 
Ixxdered  on  the  Black  Sea  was,  in  ancient  times,  most 
^"■"'y  populated,  as  was   evident  by  the  remains  of 
wiriiTit  graveyards  and;  nothing  on  eaurth  but  the  cuise 
-of  an  insecure  govenmient  kept  it  in  its  present  depressed 
condition.    It  was  their  duty,  therefore,  to  foster,  by  all 
meaaa  in  their  power,  freedom  and  security  of  govern- 
ment, wi&ont  whidi  oil  other  blessings  in  this  world 
want  for  nothing;  and  until  there  was  some  chanoe  of 
that  bein^  reaehsi^  it  would  be  better  to  let  all  ideas  of 
making  such  a  lailway  with  British  money  remain  in 
absyaooe. 

■r.  John  Chsetham  said  he  had  felt  some  of  the  diffi- 
«nlties  referred  to  by  the  previous  speaker,  that  unless 
there  was  security  in  the  diSarent  countries  through 
wfaidi  tnch  a  railway  passed,  it  appeared  to  him  very 
pnblnnatical  how  it  would  be  beneficial  to  execute  them. 
Be  tfaooght,  therefore,  the  argument  at  present  was 
latber  oguniit  taking  any  farther  steps  in  that  direction, 
but,  at  the  ^ime  time,  it  was  a  subject  which  must  be 
ktpt  in  view.  He  was  happy  to  say  that  the  practical 
nsidt  of  the  Sues  Canal  had  been  exceedingly  beneficial 
slieadr  to  the  trade  of  Lancashire,  as  it  effected  a  con- 
siderable saving  of  distance  in  the  carriage  of  goods,  as 
wdl  aa  of  paswngers ;  but  there  was  no  reason  why  they 
skoold.  limits  their  efforts  with  regard  to  direct  com- 
■nnication  with  India  to  this  route. 

_  St.  AlsxaadarCorasgis  said  the  public  must  be  greatly 
adAtad  to  Mr.  Hyde  Clarke  for  the  information  that 
within  the  next  few  months  there  would  be  direct  com- 
■onicaAaao  with  Constantinople.  The  quantity  of  rails 
fcein^  sent  from  Trieste  for  railways  in  Turkey  would 
■ash  astaoish  many  English  manufacturers.  These 
BsQs  were  being  made  in  Vienna,  the  reason  for  which 
wa«  that  the  capital  for  the  Turkish  railways  was  also 
fcond  there.  On  the  other  side  it  was  to  be  observed 
that  the  ontinoatioa  of  the  Bagdad  line,  which  would 
be  finished  within  the  next  six  months,  would  place 
Conatantinopla  in  direct  communication  with  Bassorah, 
axeept  for  the  small  district  between  Varna  and  Con- 
stantinople ;  and  no  one  knew  bettor  than  Mr.  Clarke 
fitat  that  difficult  could  easily  be  got  over  by  bringing  a 
line  of  railway  along  the  shore  of  the  Black  Sea  for  200 
milw,  where  there  were  no  engineering  difficulties  at  all, 


there  being  already  good  postal  and  carriage  roads.  The 
next  question  was  the  safety  of  life  in  the  Turkish 
dominions;  and  having  travelled  throughout  nearly 
the  whole  of  European  Turkey,  he  could  say  m 
had  never  found  hu  life  endangered  in  any  way. 
As  to  the  route  between  Bagdad  and  the  shores 
of  the  Mediterranean,  the  regularity  of  the  caravan 
post  was  an  answer  to  that  question,  for  the  mails 
arrived  from  Bagdad  with  the  same  regularity  as  from 
Alexandria,  and  the  caravans  were  unaccompanied  by  a 
single  soldier.  His  authority  for  this  statement  was  the 
present  British  consul  at  Euschuk.  He  felt  much 
obliged  to  Mr.  Clarke  for  getting  over  one  ^eat  diffi- 
culty, namely,  that  the  Turkish  government  insisted  on 
having  a  line  from  Scutari ;  but  this  might  be  removed 
by  going  down  to  Skanderoon,  thus  meeting  the  Turkish 
government  on  their  own  ground.  It  was  perfectly  true, 
as  had  been  said,  that  railways  would  pay  if  they  were 
only  made,  and  he  was  quite  satisfied  that  if  there  were 
communication  now  it  would  pay  very  well  to  bring 
grapes  by  railway  from  Bagdad  to  the  London  market. 

Xr.  Oustave  Soorss  said  he  had  travelled  over  neariy 
the  whole  route  &x>m  Calcutta  and  Bombay  to  London, 
along  which  the  line  was  proposed  to  be  taken  by  Mr. 
Hyde  Clarke,  and  he  could  testify  to  what  Mr.  Carnegie 
had  stated  as  to  the  perfect  sccnritv  of  life  in  Turkey. 
He  had  travelled  all  over  it,  and  had  never  been  stopped, 
although  he  had  gone  in  small  carts  without  any  pro- 
tection whatever.  The  telegraph  wires  also  were  carried 
through  the  whole  of  Turkey  without  any  difficulty. 
The  best  precedent  that  could  be  afforded  for  security  of 
life  amongst  the  wild  tribes  of  any  country  was  that 
afforded  by  the  American  lines,  who  passed  directly 
through  territory  infested  by  wild  Indians.  When  he 
crossed  America,  some  four  years  ago,  he  had  to  stop  for 
six  weeks,  because  the  party  was  not  strong  enough  to 
do  battle  with  the  Indians;  but  now  the_  rod  way 
was  established  it  went  witii  perfect  security,  and, 
as  &r  aa  he  had  heard,  had  never  been  stopped  for 
one  moment.  The  chief  difficulty  in  the  nndertakiiig, 
as  it  occurred  to  him,  was  that  of  backsheesh,  which 
being  translated  into  commercial  vernacular,  meant  pull 
or  plunder.  The  Turks  were  fully  alive  to  the  advan- 
tage of  having  backsheesh,  and  were  ready  to  give  all 
sorts  of  concessions,  and  so  were  the  Persians  and 
Arabians ;  but  this  additional  difficulty  of  backsheesh 
came  in  the  way,  and  he  had  known  several  schemes 
break  down  simply  on  this  account.  It  was  evidently 
the  interest  of  the  Turks  to  construct  a  line  from  Con- 
stantinople to  Belgrade,  for  it  was  much  more  important 
politicajly  to  jein  Constantinople  with  Belgrade  than 
with  Bagdad  ;  and  if  they  had  been  so  long  about  this— 
and  even  now  the  Servian  difficulty  was  nearly  insur- 
mountable, not  to  speak  of  the  bridge  over  the  Danube 
— ^it  did  appear  to  him  that  the  line  from  Constantinople 
to  Bagdad  would  present  still  greater  obstacles.  He  had 
been  speaking  that  morning  to  Mr.  Kandolph  Stewart, 
who  much  regretted  he  should  not  be  able  to  be  present 
that  evening,  and  who  stated  he  was  decidedly  in  favour 
of  the  Tigris  route  to  Teheran,  and  over  the  Cabul  passes 
to  Eastern  India.  He  himself  had  travelled  that  route, 
and  should  imagine  it  would  be  the  best  It  appeared  to 
him  that  the  engineering  difficulty  would  be  much  greater 
by  the  lower  route  than  by  the  upper ;  for,  though  it  was 
true  the  Cabul  passes  were  very  difficult  to  pass,  they 
would  not  be  much  more  so  than  Mont  Cenis.  The 
northern  route  was  not  only  shorter,  but  would  afford 
increased  facilities  for  traffic  with  the  tribes  of  northern 
India. 

The  Chairman,  in  proposing  a  cordial  vote  of  thanks 
to  Mr.  Hyde  Clarke  for  his  vtaaable  paper,  said  he  would 
not  discuss  whether  or  not  the  views  he  had  propounded 
ware  plausible  or  likely  to  be  carried  out  He  could  only 
say  that  anything  which  tended  to  bring  our  Indian 
Empire  closer  to  ourselves  was  worthjr  of  the  deepest 
attention  bjr  every  thoughtful  man  in  this  coontiy,  for  so 
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thorough  an  Englishman  was  he  that  he  folt  quite 
oonTiDced  that  the  closer  any  of  our  dependencies  were 
brought  home  to  us,  and  the  nearer  they  conld  see  our 
institutions,  the  more  likely  would  they  be  to  cherish  the 
connections  which  hound  them  to  us. 
The  vote  of  thanks  having  been  passed  unanimously, 
Mr.  Hyde  Clarke  said  that  one  great  advantage  of 
reading  a  paper  in  that  room  was,  that  a  man  did  not 
simply  express  his  own  views,  but  had  also  on  oppor- 
tunity of  Bearing  them  canvassed  and  discussed  by  those 
best  competent  to  exercise  a  judgment.  Of  all  that  had 
been  said  on  the  present  occasion  he  felt  the  more  in- 
debted to  the  few  remarks,  apparently  in  opposition  to 
his  own  views,  which  had  fallen  from  his  friend  Mr. 
Bawlinson,  since  he  was  entitled  to  speak  with  weight, 
and  what  he  said  was  the  result  of  his  own  experience. 
At  the  same  time,  he  saw  many  gentlemen  in  tbe  room 
who  be  knew  were  not  prepared  to  concur  in  the  opinions 
of  Mr.  Bawlinson,  so  far  as  Hiej  related  to  the  under- 
taking in  question.  In  the  first  place,  he  would  disabuse 
his  mind  of  the  idea  that  this  enterprise  was  dependent 
on  F.nglish  capital;  people  had  been  in  the  habit  of 
looking  at  this  as  an  English  undertaking,  totally  dis- 
regarding what  was  going  on  in  other  parts  of  the  world  ; 
but  it  would  be  remembered  that  he  bttd  not  been  talking 
that  evening  of  the  projected  part  of  the  undertaking, 
but  had  endeavoured  to  relate  mainly  what  was  in  actual 
progress — of  a  line  in  European  Turkey  of  which  about 
200  miles  was  being  then  constructed,  a  considerable  portion 
of  which  would  be  opened  in  the  spring,  notwithstanding 
all  the  delays  and  difficulties  which  £id  occurred.  He 
would  pausehere  for  one  moment  to  refer  to  the  backsheesh, 
which  had  been  mentioned  by  Mr.  Soares.  There  was 
an  idea  in  this  country  that  nothing  could  be  done  in 
Turkey  without  bribery,  and  thero  were  gentlemen  in 
Turkey  who  never  conducted  a  single  transaction  without 
paying  a  bribe,  and  they  had  met  with  many  difficulties  in 
consequence.  On  the  other  hand,  he  had  been  connected 
with  large  oi>eration8  there,  and  had  never  paid  a 
bribe  or  anything  in  the  shape  of  one.  Of  course  in- 
dividual experience,  althou^  extended  over  several 
year*,  did  not  count  for  much,  but  he  could  also  refer  to 
the  leading  English  merchant  and  banker  in  Constan- 
tinople, who  had  been  there  nearly  fifty  years,  and  who 
had  also  never  given  a  bribe.  If  persons  choose  to  bribe, 
there  were  plenty  of  people  in  Turkey  willing  to  accept 
it,  as  in  London,  if  money  were  scrambled  in  the  streets, 
there  would  be  plenty  of  hands  held  out ;  but  the  man 
who,  either  in  Turkey  or  elsewhere,  attempted  to  gain 
his  object  by  impure  means  was  sure  to  create  difficulties 
and  obstacles  for  himself.  Mr.  Bawlinson's  experience 
in  Turkey  was  gained  chiefly  during  the  period  of  the 
war,  when  the  country  was  in  a  more  disturbed  state 
than  usual.  Still  there  was  no  doubt,  as  he  had  stated, 
that  large  portions  of  the  country  were  subject  to  the 
exactions  and  vexations  of  these  predatory  tribes,  and  it 
was  on  that  very  account  that  the  Turkish  government 
was  anxious  to  follow  the  example  of  the  United  States, 
which  had  found  railways  the  most  effectual  means  of 
dealing  with  hostile  Indians  and  extending  the  boun- 
daries of  civilisation.  He  saw  around  him  several 
gentlemen  who  he  knew  were  familinr  with  Turkey,  and 
who  would  bear  him  out  that,  although  some  parts  of  the 
country  were  exposed  to  the  incunions  of  Arabs  and 
Khurds,  there  were  other  districts  where  you  could 
travel  as  freely  and  as  safely  as  in  England.  He  himself 
hardly  ever  carried  arms  in  Turkey,  and  the  condition 
of  many  cities  showed  that  this  idea  of  insecurity 
had  been  greatlj  exaggerated.  In  Smyrna,  for  in- 
stance, though  it  had  a  population  of  200,000,  and, 
being  a  sea-port,  was  open  to  bad  characters  of  all 
kinds,  crimes  of  violence  were  very  few,  the  people 
went  wholly  unarmed,  and  their  conduct  reflected  great 
credit  both  on  the  Turks  who  governed  it,  and  on  the 
Oreeks,  who  mainly  composed  the  population.  The 
great  value  of  such  an  undertaking  as  he  had  described 
was  that  it  secured  a  firm  and  strong  government,  and 


by  so  doing  promoted  and  extended  civilisation.  He 
must  also  beg  leave  to  say  that  he  had  not  come  there  to 
advocate  any  particular  scheme,  and  that  none  of  the 
proposals  he  had  brought  forward  originated  with  him- 
self.  They  were  the  creations  of  such  old  labourers  as 
Mr.  Pare,  Greneral  Chosney,  and  others,  who  bad  worked 
at  the  subject  long  ago,  and  he  had  only  attvinpled  to 
briefly  describe  what  was  now,  under  great  difficulties, 
going  on.  Gentlemen  engaged  in  conducting  railways 
in  Turkey  were  aware  that  travelling  there  was  attended 
with  no  more  difficulty  than  in  England ;  no  one  dreamed 
of  putting  a  pair  of  pistols  in  his  belt  when  about  to 
take  a  railway  ticket  at  the  Black  Sea  or  at  Smyrna,  and 
he  should  have  been  glad  if  some  gentleman  whom  he 
saw  present  had  given  their  testimony  on  this  point. 
They  wore  also  in  a  position  to  say  that  railways  in 
Turkey  could  be  made  to  pay,  and  did  pay.  Tlo  hoped 
he  had  now  said  enough  to  disabuse  tbe  mind  of  any 
one  present  of  the  idea  that  he  had  been  endeavouring 
to  bring  forward  a  doubtful  or  impossible  project ;  on 
the  contrary,  he  had  spoken  rather  of  what  was  now 
being  done.  It  was,  in  his  opinion,  a  misfortune  that 
England  had  not  been  in  a  position  to  contribute  to  the 
work,  but  that  Uie  capital  lor  the  Boumelian  railways 
had  been  supplied  in  Austro-Hungary  and  France,  the 
result  being  that  Englishmen  did  not  participate  in  Oie 
proflte  of  the  undertaking.  He  did  not  look  with, 
any  jealousy  on  the  raising  of  money  for 
Turkey  in  the  English  market,  which  was,  in 
fact,  the  money-market  of  the  world;  and  if  the 
Turks,  or  any  oUier  people,  could  bring  forward  a  legiti- 
mate undertaking.  Englishmen  ought  to  be  able  to  sup- 
ply the  means,  as  well  as  the  people  of  Vienna  or  Pans. 
If  they  did  not  do  so,  the  same  result  would  follow  with 
larger  undertakings  that  had  already  occurred  in  the 
case  of  the  Boumelian  railways,  that,  having  laid  the 
foundation  of  railways  in  Turkey,  gone  through  the  ex- 
perimental expenditure,  and  showed  that  the  whole 
matter  was  practicable,  we  allowed  ourselves  to  be  cut 
out  and  excluded  from  the  real  profits  of  the  great  under- 
takings being  carried  on  there. 
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KEETIH08. 


EDUCATION  OF  GIEUS. 
On  Friday  erenuif  ,  the  17tb  inst,  a  meetmg  was  held 
at  the  rooms  of  the  Society,  to  consider  the  formation  of 
aSationalTJiuan  for  Improving  the.  Education  of  Women 
o{  all  claaKS.  The  chair  was  taken  by  the  Bight  Hon. 
liOfiiL  X  jttlttsB. 

Tlu  Chairman,  in  opening  the  proceedings,  said  that 

the  aati/ect  about  to  be  discussed    was    one   the   im- 

pottsiice  of  which  everyone  was  ready  to  admit,  and  it 

WIS  one  which    had   long  occupied  public  attention. 

Be  assured  the  meeting  that  the  subject  had  not  been 

lost  sight  of  by  the  Endowed  Schools  Commission.    It 

was  tme  that  Parliament  had  hedged  the  commission 

Toond  witii  so  ntany  instructions  and  precautions  that 

it  could  proceed  but  slowly,  indeed  very  slowly,  with 

the  work  ;  but,  nevertheless,  the  question  as  to  whether 

a  portion  of  tho  endowments  with  which  it  had  to 

deal  could   be   appropriated  to  the  purpose  of  female 

education    had     not    been     lost    sight    of.      He    did 

not    wish    to    make     any    sanguine     promises,    but 

lie    liad     great     hope     that     something    ultimately 

would   be   done.      Tlie    subject    of  female    education 

was  one  which,  to  nse  the  faMiionable  phrase,  was  now 

being  tfaonoughly  ventilated,  especially  in  the  pamphlets 

by  MiB.  Grey,  Mrs.  Beal,  and  Miss  Davies.    There  could 

be  no  doubt  that  there  was  great  room  for  improvement 

in  female  education,  but  at  the  same  time  we  should 

goatd  against  undue  exaggeration  or  depreciation  of  the 

present  system  of  education,  which,  if  it  were  wholly 

Dad,  could  not  have  tnmed  ont  so  many  good  wives  and 

good  molVicrs  iis  we  wero  prouil  in  acknowledging  the 

po—essio/i  of;   but  stiU  a.  littlo  ehnngs  might  be  a  great 

]mpn>Teai«iit.    What  wsis  wanted  was,  not  to  change 

from  bad  to   good,  but    from   good  to  better,  and,   if 

'VQsnVAe.  ta^MM.    The  present  notions  respecting  females 

tequiied  c>mndatab1«nioili(sc.itic[i.  I:>ut  it  was  impossible 

to  deny  that,  althaagh  marriii^u  should  not  be  the  only 

object  tioi^^ht  of  in  liringiny  up  n  young  girl,  in  the 

gntt  atijoricy  of  cues  it  wuulJ  still  be  the  end  kept 

mainljr  in  view.    Tke  fact  vmn,  thiit  better  systems  of 

tnizung  for  persona  of  both  f.'Tn.'S  were  wanted,  and  the 

JndiffffrsBca  of  parents  and  tho  public  remedied.    What 

lad  alraid/   b««n  the  result  of   tliu  efforts  of  women 

duHild  n  <;  be  forgotten.    One  good  result  had  already 

pnoeedfli.    from  tha   efforts    of  the  Endowed   Schools 

Oommia    n,  for  it  hid  m<idR  manifest  the   inequality 

of  pontiti..  ot    the  girls   as   compared  with   that    of 

bojs.    It  was  to  be  hoped  that  provision  would  be 

made    that    women   shoiUd   take   Uieir   places    in  the 

governing  bodies  of  all,  or  nearly  all,  the  educational 

endowments  throughout  the  country,  and  further,  that 

■ome  of  the  larger  endowments  might  be  made  available 

for  the  higher  qualification  and  education  of  women. 

Zndowntents  in  the  shape  of  scholarships  and  fellow- 

iUpa  for  the  education  of  boys  and  young  men,  are  so 

skaadant  in  the  universities  of  Oxford  and  Cambridge, 

Art  tte  anthorities  find  them  ^uite  a  drug,  and  wocdd 

nfts  that  no  more  were  established,  whilst  at  the  same 

ttnie  AcR  is  nothing  of  a  corresponding  character  to  sti- 

amlaie  the  education  of  young  women.     The  case  of 

Cbtitt'a  Hospital  had  strongly  attracted  the  attention  of 

tlMeoauiussioners.    A  short  time  ago,  that  institution 

■ffmied  education  for  1,100  bo^s  and  only  18  girls,  and 

this  maat  be  regarded  as  a  typical  case,  showing  the  ad- 

Tsntiflia  in  the  way  of  education  which  are   given   to 

bojra  aiul  g;irls  respectively.    It  would  be  a  great  benefit 

if  advantages  of  a  collegiate  kind  could  be  established 

in  aaA  places  as  the  Hitchin  College  for  women ;  and 

he  hoped  some  means  might  be  found  for  providing  such 


to 


Snj  moved : — "  That  a  Kational  Union  be  formed 
into  ethet  the  following  objects : — 1.  To  supply 


a  common  centre  and  means  of  intercommunication  to  all 
individuals  and  associations  engaged  in  proifaoting  the 
education  of  women,  of  whatever  class.  2.  To  promote 
all  measures  tending  to  give  to  women  generally  the 
means  of  better  intellectual  and  moral  training.  3.  To 
create  a  sounder  public  opinion  on  tho  subject  of  women's 
education,  and  thus  to  remove  the  great  hindrance  to  its 
improvement,  the  indifference  of  parents  and  the 
public  concerning  it."  She  said  that  tho  object  of 
the  resolution  was  to  establish  an  organisation  founded 
on  the  principles  which  she  had  had  tho  privilege 
of  explsoning  in  that  pLicc  some  six  months  ago, 
and  she  was  happy  to  say  that  the  principles  then 
propounded  had  since  received  very  general  accepta- 
tion, and  that  now  some  of  the  best  names  of  the  country 
were  given  to  tho  scheme  which  the  resolution  sought  to 
establish.  Not  long  since,  a  great  meeting  was  held  at 
Leeds,  and  at  which  the  principles  of  educational  union 
were  warmly  approved  of,  and  there  seemed  to  be  a 
general  wish  for  the  establishment  of  an  organised  body, 
such  as  should  be  efficient  in  carrying  ont  the  principles 
which  this  resolution  affirmed.  The  first  part  of  the 
resolution  proposed  that  there  should  be  a  common 
centre  for  all  educational  purposes.  There  were  a  great 
many  individuals  and  associations  engaged  in  promoting 
the  education  of  women  in  various  parts  of  the  country, 
but  of  these,  all,  except  in  the  north,  act  in  an  isolated. 
and  unconnected  manner,  and  have  no  influence  over 
the  community  at  large.  The  wish  was  to  establish  a 
central  committee  in  London,  to  serve  as  a  focus,  at 
which  all  necessary  information  might  be  collected, 
and  an  executive  machinery  established  for  the  cen- 
tralision  of  intercommunication  between  female  edu- 
cational establishments  all  over  the  country.  The 
establishment  of  such  a  focus  would  be  a  great, 
gain  to  the  cause  of  woman's  education.  It  was  not- 
intended  to  imitate  the  foreign  plan  of  centralisation,. 
or  of  having,  but  one  body  governing  a  vast  passive 
machine,  but  to  have  a  living  organisation,  leaving  to 
individuals  full  power  of  local  action,  yet  so  combining 
them  as  to  enable  them  all  to  work  as  if  actuated  but  by 
one  mind,  and  having  certain  defined  and  uniform  objects 
in  view.  The  second  port  of  the  resolution  proposed'  to- 
promote  all  measures  tending  to  giye  to  women  generally 
the  means  of  better  intellectual  and  moral  training,  and 
this  portion  of  the  resolution  recommended  itself.  The- 
most  important  measures  were,  first,  to  obtain  a  supply  of 
good  schools  at  moderate  rates  of  admission,  to  which  the 
incomes  of  people  of  the  classes  immediately  above  those 
who  send  their  children  to  the  public  elementary  school* 
would  reach.  In  such  schools,  England,  Wales,  and 
Ireland  were  very  deficient,  but  Scotland  was  better  off; 
speaking  generally,  the  supply  is  exceedingly  small.  If 
good  and  cheap  schools  were  wanted,  we  must  not  leave* 
the  matter  to  private  enterprise.  Women  generally  had' 
little  or  no  capital,  and  when  they  established  a  school  it 
must  be  a  small  one  for  that  reason,  and  it  must  also  be 
an  expensive  one,  in  consequence  of  the  necessary  waste 
of  the  teaching  power.  For  such  schools,  first-classtcachers 
would  be  necessarily  expensive,  and  for  that  reason  the 
services  of  such  teachers  are  onljj  to  be  obtained  by  the 
wealthy.  The  present  state  of  tlungs  presses  heavily  on 
the  majority  of  tradesmen  throughout  tho  country',  and 
also  upon  the  clergy  and  other  persons  of  small  means, 
who  try  to  give  their  female  children  a  liberal  education.. 
The  third  portion  of  the  resolution  directed  itself  to  the 
important  subject  of  training  teachers,  a  thing  which 
can  only  be  done  in  large  schools  by  means  of  examina- 
tions and  registration,  the  use  of  a  fixed  standard  of 
requirements,  and  other  tests  of  efficiency ._  It  points 
to  the  creation  of  a  sounder  piiblic  opinion  on  the 
subject  of  women's  education  than  exists  at  present. 
The  public  wanted  to  know  what  sound  education  reall}' 
meant,  whether  for  men  or  for  women.  There  was  a  most 
singular  confusion  of  ideas  on  the  subject  of  education. 
Some  people  would  confine  it  to  instruction  in  what  wo 
called  the  "  three  K's."     Other|  gycijy  @(®0  Ji^ond 
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what  ia  generally  known  as  technical  instruction.  One 
gentleman  wished  to  know  how  every  girl  was  to  be 
taught  cooking  and  sewing.  Another  said  that  the 
humbler  classes  of  women  required  improving,  bat  above 
those  classes  there  was  no  necessity  for  alteration.  Others 
said  their  daughters  had  been  yery  well  educated.  The«e 
mistakes  arose  from  the  want  of  knowledge  as  to  what 
true  education  really  is.  It  is  not  the  mere  technical 
instruction  of  either  men  or  women,  either  of  whom  may 
remain  uneducated  although  ever  so  well  schooled. 
What  was  wanted  was  to  have  the  reason  of  the  young 
trained  to  a  just  judgment,  to  have  their  senses 
enlightened  to  a  perfect  recognition  of  the  law  of  duty, 
to  have  their  minds  so  well  disciplined  that  that  law 
shall  be  the  supreme  law  of  their  lives,  and  that  tbej 
shall  learn  to  love  what  is  good,  what  is  true,  and  what 
is  beautiful.    That  is  what  true  education  ought  to  be. 

The  Hon.  0.  0 .  Broderiek  supported  the  resolution, 
which  was  then  put  to  the  meeting,  and  nnatiimonsly 
agreed  to. 

Xajor-Oeneral  Kardley  WUmot  moved  the  second 
resolution : — "That  a  Central  Committee  be  composed  of 
the  following  members,  with  power  to  add  to  their 
number — Eev.  W.  Rogers,  Bev.  Stopfbrd  A.  Brooke, 
Messrs.  O.  C.  T.  Bartldy,  C.  A.  Bartlett,  James  Biyce. 
M.A.,  William  Craci«ft  Fooks,  Douglas  Gallon,  W. 
Bamsay,  M.D.,  Joseph  Payne.  Leslie  Stephen,  Henry  C. 
Stephens,  Mrs.  Baden-Powell,  Miss  Elinor  Bonluim- 
Carter,  Mrs.  Arthur  Cohen,  Miss  Conrtenay,  Mrs. 
Williiun  Grey,  Miss  Mary  Gumey,  Mrs.  Henry 
Kingsley,  Mrs.  Jerome  Mercier,  Mrs.  Stair-Douglas, 
Miss  ShirrefT,  and  that  they  be  empowered  to  frame 
a  constitution  and  act  as  executive."  He  wished 
to  say  one  or  two  words  respecting  the  third  por- 
tion of  Mrs.  Grey's  resolution,  namely,  that  portion 
which  points  to  the  creation  of  a  sounder  education  of 
public  opinion  with  respect  to  female  teaching  than 
exists  at  present.  Every  help  that  the  Society  of  Arts 
could  give  in  that  direction  would  be  given.  Mrs.  Grey, 
in  speaking  of  the  prevailing  indifference,  has  struck  at 
the  root  of  the  matter.  The  time  had  come  iriien  women 
should  take  a  prominent  part  in  educating  their  own  sex. 

Sir  Henry  Andertoii^  in  seconding  the  resolution,  said 
it  had  been  his  lot  to  watch  over  the  development  of  a 
kindred  associaUon  in  India,  and  he  felt  great  pleasure 
in  doing  ererytiiing  in  his  power  to  forward  the  present 
movement.  What  had  been  achieved  in  IndiA  ooold 
sorely  be  carried  out  here. 

The  resolution  was  unanimonsly  agreed  to. 

Xrt.  Orey  moved — "  That  |the  thanks  of  this  meeting 
be  given  to  the  Council  of  the  Society  of  Arts  for  the 
cordial  and  generous  assistance  they  have  given  towards 
forming  this  Union,"  at  the  same  time  expressing  her 
|>ersonal  gratitude  to  the  Society  for  the  assistance 
it  had  given  her  in  bringing  the  present  movement  to 
its  present  advanced  condition. 

Dr.  Bamsay  seconded  the  reaolntion,  which  was  carried 
by  acclamation. 

Krs.  Henry  Kingtley,  in  moving 'a  vote  of  thanks 
to  the  chairman,  said  she  wished  that  the  large 
number  of  ladies  and  gentlemen  who  were  there  that 
day  would  sympathise  with  the  feelings  of  the  down- 
trodden sex  which  she  represented  —  feelings  of 
gratitude  to  his  lordship  for  coming  forward  and  trying 
to  give  women  what  Emerson  had  described  as  "the 
possession  of  their  faculties."  She  tmsted  that  she 
might  be  allowed  to  say,  as  a  woman,  what  it  was  tiiey 
desired.  They  desired  that  the  talents  which  they 
possessed  should  not  be  allowed  to  lie  dormant,  but 
should  be  called  forth  in  the  same  way  as  the  talents  of 
men.  They  had  no  wish  to  trespass  on  the  rights  of 
men,  but  they  thought  it  better  for  both  sexes  that  every 
possible  endeavour  should  be  used  to  prevent  the  large 
mass  of  female  talent  and  energy  which  wis  known  to 


exist  being  allowed  to  lielopeleasly  dormant  and  nseleM. 
It  was  melancholy  to  think  of  the  number  of  womoa 
who  passed  over  sixty  years  through  the  world  without 
making  any  mark  in  it.  She  believed  that  men 
who  had  brains  themselves  wonld  not  go  on  for  ever 
marrying  women  who  thought  only  ^MWt  the  fashions, 
bat  wouU  prefer  ednoated  women,  iriio,  when  they  came 
home,  would  give  them  sympathy  fer  their  toils,  and.  in* 
telligent  communion  and  appreciatiaa  for  their  intellects. 
The  time  had  passed  when  women  were  to  be  looked  a^on 
by  men  as  mere  toys.  They  were  fitted  for  something 
higher  and  better. 

Kr.  Sheriff  Bennett  seconded  the  proposaL  As  ze- 
gaided  the  question  of  education  with  reference  to  inana> 
&ctares,  ha  would  point  attention  to  the  superior  tamin- 
ing  given  to  women  in  Holland,  in  Belgium,  in  parts  of 
France  and  Gtomany,  and  especially  in  Switierhuid. 
Millions  of  pounds  were  now  going  to  the  aapport  of  our 
foreign  rivals,  especially  in  the  watchmaking  trade, 
wfaicm,  if  proper  education  were  given  here,  might  be 
distributed  at  home.  What  was  wanted  was  a  good, 
sound  education ;  but  the  fact  was  that  at  present  the 
foreign  schoolmaster  was  driving  us  out  of  the  market. 
At  this  time  £1,000,000  was  going  to  Switserland  alone, 
which  might,  if  there  were  proper  education,  be  distii* 
tribnted  here. 

The  Chairman,  in  acknowledging  the  vote,  said  that 
though  the  Endowed  Schools  Commission,  like  other 
bodies  of  the  same  kind,  might  be  slow  in  its  move- 
ments, yet  he  hoped  that  they  would  be  able,  before  any 
very  long  time,  to  produce  something  which  would  b« 
satisfactory  to  the  present  meeting.  If  any  ppraons 
desired  to  contribute  fresh  funds,  opportunitiea  would  be 
given  to  them. 

It  was  announced  that  Her  Boyal  Highness  the 
Princess  Louise,  Marchioness  of  Lome,  had  accepted 
the  ofice  of  president,  and  that  the  following  had 
accepted  the  omce  of  vice-presidents : — The  Countess  of 
Antrim,  the  Right  Hon.  H.  A.  Bruce,  M.P. ;  the  Earl 
and  Countess  of  Dufferin,  the  Bishop  of  Exeter,  the 
Bishop  of  Manchester,  Lord  H.  Lennox,  M.P. ;  the  Dean 
of  Westminster,  and  Sir  James  Kay-Shuttleworth,  Bart. 
The  central  committee  meets  ever^  Tuesday,  at  18, 
Cadogan-place,  Chelsea,  at  4  o'clock  m  the  afternoon. 


Social  Progreu  in  ladi*.— "The  Mohammedans  of 
India  "  farmed  the  subject  of  a  lecture  delivered  by  per- 
mission of  the  Council,  in  the  Great  Room  of  the  Society, 
on  Thursday  evening,  the  16th,  by  Syed  Ameer  AU  Khan. 
Mr.  J.  T.  Prichard  was  in  the  chair.  The  lecturer  gave 
a  brief  sketch  of  the  early  Mohammedans,  rapidly  passed 
in  review  the  varioos  causes  which  led  to  the  decadence 
of  the  Mahommedan  community  under  British  rule,  and 
then  proceeded  to  explain  what  were  the  remedies  re- 

Juired.  Heshowedthatatthe  first  entry  of  the  Britishinto 
ndia,  and  for  many  subsequent  years,  that  country  was 
covered  with  educational  establishments,  endowed  by- 
sovereigns  or  by  private  individoals.  These  institutions 
gave  instruction  in  Mussulman  learning,  at  one  time  the 
best  the  world  possessed,  and  even  now,  if  the  patristic 
lore  which  often  encrusts  it  could  be  taken  off,  not  lack- 
ing in  depth  and  force  and  beauty.  A  wise  govemmant; 
animated  with  a  desire  of  justice  towards  all  its  subjects, 
without  distinction  of  creed,  or  class,  or  colour,  would 
have  seized  on  these  ready-to-hand  institutions,  imme- 
diately have  purified  them  of  all  their  corruptions,  and 
whilst  keeping  up  a  shadow  of  their  old  teachings,  would 
have  made  them  the  vehicles  of  its  own  ideas,  and  a 
grand  machinery  for  ruling  the  nation  by  the  teachers 
of  its  youtii.  But  whilst  the  British  government  were 
tiding  to  utilise  the  Hindoo  schools,  and  were  trying  to 
estabfish  normal  and  training  schools,  they  allowed  the 
Mohammedan  institutions  to  die  o5^  by  the  decline  of 
mivate  support  or  ilie  saspenstoo  of  their  endowments. 
Xhe  Biitiali  g«>Tenuiient  had  srtahlished  sehools,  more  or 
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km  aasated  by  Imp^-ial  aids,  for  Hm  proper  edncatioii  of 
its  Biiuioo  sabjects;  the  Mohammedana  wanted  the  same, 
aad  they  reqaired  aaaigtance  in  transforming  their  old 
■cholaatie  estaUiahmenta,  where  they  might  be  found  ex- 
isting, into  primary  icboola,  where  the  English  language 
vaaM  be  tang^  in  oonjnmction  with  their  own.    Bat 
wfaete  wpaxate  establiahments  were  not  needed  Huionl- 
maa  twicbfni  should  be  attached  to  the  Hindoo  inatitu- 
taODS,  tat  instraetiiig  Mnasolman  youth  in  their  vemaon- 
lax  and  Peraan.      Mohammedana  also  required  training 
inabtatioitf  iar  teacheia,  speaking  their  own  language ; 
they  aaked  that  a  fair  proportion  of  the  money  they  paid 
into  tie  State  should  be  applied  towards  their  education 
and  social  amelioration ;  and,  above  all,  they  demanded 
the  Amds  of  Mohammedan  endowments  to  be  utilised  for 
the  ednotioo  of  Hohammedans,  and  when  they  entered 
the  goT^^uaent  schools  and  colleges  they  expected  that 
tbey  shonld  be  placed  on  an  equal  footing  with   their 
Hindoo  fdlow-sobjects.    The  British,  in  their  capacity 
of  peaee-makera  in  India,  could  afford  to  be  just  and  fair 
towards  alL    Hie  Mohammedans  did  not  wish  to  see  the 
Hindoos  thmst  from  all  educational  institutions  ;  they 
did  not  wish  tiie  gorernment  schools  and  colleges  should 
^Mftnm  Mohammedan  learning  only,  to  the  exclusion  of 
'Westfitn  knowledge  and  literature;  they  did  not  ask 
that  the  money  taken  &om  the  Hindoos  should  be  spent 
<m  tham ,-  what  they  wanted  was  that  the  British  in  India 
shooJd  obserre  the  strictest  impartiality  between  the 
▼arums  races  of  the  empire. 

Chatitabls  Organisation  Society. — A  meeting  of  this 
society  was  held  in  the  Great  Room,  by  permission  of 
the  Cooncil,  on  Tuesday  evening,  when  a  paper  was  read 
by  Mi.  J.  Macgr^or,  on  "  Street  Traffic." 


AHUTAL  DTTERHATIOHAL  EXHIBITIONS. 


On  Monday  aftenuxm,  the  20tbinst.,  a  special  meeting 

of  the  OUsgow  Chamber  of  Commerce  was  held  to  hear 

Zieiitaiant  Cole,  £.£.,   give  information  on   subjects 

eoonected  with  the  International  Exhibition  of  1872. 

Mr.  Patrick  PlaylUr  presided. 

Th»  Chaixnun  explained  that  articles  intended  to  be 
exhibited  next  year  included  the  fine  arts,  cotton  fabrics, 
jewensry,    masical    instruments,    scientific    apparatus, 

paper,  raw  material,  recent  scientific  inventions,  and 

naw  ^tcoreiies  of  all  kinds. 


Ools  stated  that  the  course  to  be  followed 
«dh  regard  to  the  exhibition  next  year,  would  be  the 
■Bwaathat  of  the  past  year.  The  space  would  belimited, 
aad  only  the  best  articles  would  be  shown.  Exhibitors 
vcte  speeiaUy  reqoested  to  put  prices  on  all  objects  sent, 
and  an  agent  would  be  appointed  who  would  make  sales. 
Artades  themselves  would  not  be  allowed  to  be  removed 
tin  the  cloaa  of  the  exhibition.  That  applied  only  to 
{ksexhibitaon  proper ;  but  apart  from  it  tiiere  would  be 
a  a^pplenientary  gallery,  where  articles  could  be  sold 
1  under  certain  conditions. 


Archer,  Edinburgh,  who  has  been  deputed 
to  aee  tofte  interests  of  the  exhibition  in  Scotland,  also 
adJiuOMdtts  meeting.  He  said  that  from  the  exhibition 
fast  eloaed  aany  valuable  lessons  had  been  learned. 
Maao&etann  from  various  active  localities  were  found 
to  taka  a  fibend  view  of  matters,  many  taking  up  their 
goods  and  displaying  them  with  eagerness.  Bradford 
and  Kofhdale  were  examples.  Mixing  amongst  them 
he  ftMud  that  they  were  decidedly  benefited  even  frtim 
a  laanly  tnde  pomt  of  view.  He  was  quite  sure  that  if 
Qire  Gbmgow  manofiwturers  took  the  matter  up,  they 
wooid  in  dM  sod  gain  the  benefit  which  it  was  intended 
Vbam  sihibttiefM  dionld  confer  on  the  trade  of  the 
ttmatry  geamtiBj.  The  Commissioneis  would,  no  doubt, 
havt  to  ««rir  mot*  befitre  the  end  they  had  in  view  would 
biilliiHdL  bat  b* 'WM  anre  it  would  be  reached  at  last. 


Mr.  Wm.  KUstsn  remarked  that  if  the  next  exhi- 
bition was  to  be  got  np  in  the  same  manner  as  the  last,  it 
woiUd  bo  very  objeotionable.  To  have  a  aeries  of  long 
narrow  corridors  was  not  the  proper  plan  for  an  exhi- 
bition. It  certainly  did  not  attract  the  attention  ex- 
pected, and  he  believed  that  was  partly  owing  to  the  fact 
that  visitors  did  not  know  exactly  where  to  find  any- 
thing.    Neither  had  it  satisfied  the  promoters. 

Lieutenant  Cole  said  that  the  exhibition  of  next  year 
would  be  an  improvement  on  the  last.  It  was  under 
contemplation  to  bring  it  all  within  the  same  area,  and 
to  do  away  as  much  as  possible  vrith  the  long  straggling 
glories.  That  would  be  difficult  to  effect,  but  there 
could  be  no  doubt  that  the  exhibition  would  be  foond  to 
be  more  convenient. 

Uant-Colonel  Holms  was  sure  tbe  exhibition  must  have 
satisfied  the  promoters.  He  had  occasion  to  visit  it  often, 
and  he  found  that  the  working  classes  availed  themselves 
largely  of  the  opportunity  given  them. 

Lisnt.  Cole  stated  that  financially  tbe  exhibition  had 
been  a  success. 

Kr.  William  Arthur  thought  the  exhibition  was  too 
much  of  a  shop  or  warehouse.  In  regard  to  works  of 
art,  if  a  picture  was  for  sale,  of  course  it  was  desirable 
that  it  should  be  sold ;  but  he  did  not  think  it  fair  that 
piece  goods  or  silks  8lu>uld  be  bought  or  sold  there.  It 
was  against  the  interests  of  the  West-end  tradesmen  of 
London. 

Usnt.  Cols  said  it  was  a  mistaken  idea  that  the  exhi- 
bition was  to  be  a  great  bazaar.  The  exhibition  was  not 
a  bazaar,  and  for  Uie  annexe  or  supplementary  gallery 
very  stringent  rules  had  been  drawn  up.  It  could  not 
compete  with  the  London  West-end  tradesmen,  as  the 
space  was  too  limited. 

Mr.  Wm.  Xidston — Do  you  mean  that  what  will  be 
shown  there  will  be  snly  samples,  and  not  the  stock  f 

Lieut.  Cole^Certainly ;  but  the  rules  are  that_  only 
duplicates  of  what  is  in  the  exhibition  proper  wiU  be 
allowed  to  be  sold. 

Xr.  John  Hathsson  moved  that,  having  heard  lieut. 
Cole  and  Professor  Archer,  the  Chamber  of  Commerce 
approve  generally  of  the  exhibition. 

Mr.  Wm.  Kidaton  seconded  the  motion,  which  was 
unanimously  agreed  to. 


EXHIBITIOHS. 


Mosoow  Polytsehnic  Exhibition.— The  Committee  of 
the  Society  of  Arts  appointed  to  promote  the  interest  of 
this  exhibition,  and  facilitate  the  arrangements  of  ex- 
hibitors, have  held  several  meetings,  and  they  desire  to 
point  out  that  tiie  exhibition  embraces  artides  of  aU 
kinds,  whether  raw  or  manufactured  goods,  as  well  as 
produce,  machines,  and  tools  of  every  description. 
Parties  desirous  of  exhibiting  should  at  once  apply  for 
forms  of  application  for  space,  as  the  time  for  prepara- 
tion is  short.  The  exhibition  opens  in  May  next,  and 
the  goods  must  be  delivered  in  Moscow  in  the  coutse  of 
April.  The  Russian  Steam  Navigation  and  Trading 
Company  takes  goods,  freight  free,  W<1  the  Mediterranean, 
to  Odessa,  a  navigation  open  at  all  seasons.  From 
thence,  the  Russian  lines  of  railway  undertake  the 
transports  at  reduced  rates  of  charge. 

COBBESPOHDBVCB. 


SANITARY  PRINCIPLES  OF  SCHOOL  CON- 
STRUCTION. 

So, — ^The  paper  contributed  to  the  Jounul  by  Mr. 
Chadwick,  on  the  "  Sanitary  Principles  of  School  Con- 
struction," is  admirably  apposite  to  the  time;  and  if  men 
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and  vromen  sitting  Ht  the  school  boards  have  brahu  in 
their  heads,  it  should  influence  the  formation  of  every 
structure  applied  to  the  purposes  of  education.  We  can- 
not obtain  future  KcnerHtions  of  menxmd  women  strong 
in  body  and  mind,  equally  in  all  classes,  if  we  keep  them 
during  their  youth  in  ike  condition  of  wild  animals, 
exposed  to  inclement  weather,  without  either  natural  or 
artificial  ca>irering  and  warmth — nay,  worse  than  wild 
animals — in  the  condition  of  yermin. 

Mr.  Chadwick  recalls  to  our  minds  thp  effectiye 
warmth  and  economy  of  fuel  to  be  obtained  by  the  old 
Bomon  and  Chinese  practice  of  heating  the  floors  below 
our  feet.  To  accomplish  such  an  arrangement,  however, 
in  oar ,  present  mode  of  building,  is  a  difficulty,  save 
with  basements,  for  we  cannot  venture  to  dry  our  floor* 
boards,  and  timbers  to  a  condition  of  tinder,  with  the 
lime  of  the  plastered  ceilings  dropping  from  the  laths, 
unless  we  risk  constant  danger  of  conflagration.  At 
present,  it  is  only  the  basements  of  our  dwellings  that 
are  capable  of  floor- warming,  and  that  with  the  risk  of 
all  manner  of  unwholesome  vapours  drawing  apwards 
from  the  earth  below. 

But  there  is  no  difficulty  of  raising  any  number  of  in- 
combustible  and  indestructible  floors  one  above  another, 
if  we  go  rightly  about  it.  The  system  of  iron  beams  sup- 
porting concrete  flooring  will  give  us  what  we  want ; 
out  we  most  take  care  that  the  concrete  be  of  a  quality 
that  will  not  be  afiected  by  heat.  Ordinary  concrete 
might,  by  the  constant  application  of  heat  at  too  high  a 
temperature,  be  reduced  to  the  condition  of  quicklime, 
and  brittle  stones  be  broken  up ;  but  if  we  use  small 
nodules  of  burnt  clay  mixed  with  Portland  cement,  we 
may  obtain  a  substance  analogous  to  the  fire-clay  with 
which  we  line  our  furnaces.  It  would  be  possible  in 
this  way  to  warm  the  whole  of  our  floors  from  bottom  to 
top,  communicating  with  each  other,  and  by  thermometri- 
cal  valves,  such  as  the  late  Dr.  Amott  used  for  his  stoves, 
to  ensure  the  exact  rate  of  combustion  required  for 
maintaining  a  given  temperature.  And  walls  as  well  as 
floors  might  be  warmed,  with  the  advantage  that  in 
warm  weather  currents  of  cool  air  might  oe  passed 
through  the  same  passages,  keeping  down  the  tempera- 
ture. 

But  after  providing  for  the  health  of  the  bodies,  there 
is  the  larger  question  of  the  minds.  '  Education  in  its 
high  sense  is  more  than  cramming  the  mind  with  a  mass 
of  facts  called  knowledge.  One  of  its  objects  is,  how  to 
utilise  such  knowledge ;  how  the  "Wis"  may  be  subjected 
to  the  "Dom" — the  knowledge  usefully  applied.  Still 
further,  there  is  the  question  of  morals — not  mere  habits 
or  customs — but  the  regulation  of  human  qualities,  all 
condudve  to  the  general  welfare ;  bat  when  not  under 
regulation,  degenerating  into  mere  selfishness  and 
tyrennj  ;  self-worship  by  the  individual,  at  the  cost  of 
the  oppression  of  the  many,  or  the  cruahing  of  the 
minority  by  the  majority. 

In  the  majority  of  schools  it  would  seem  to  be  for- 
gotten that  children  and  boys  are  actuated  by  the  same 
feelings  as  grown  men  and  women.  The  strong  tyran- 
nise over  the  weak ;  and  to  maintain  this  tyranny 
intact  there  has  grown  up  a  false  code  of  honour, 
embodied  in  the  axiom,  "  Never  tell  tales."  The  young 
giants  encourage  this,  because  it  gives  them  impunity  ; 
Uke  masters,  bscause  it  saves  them  tronbls.  It  is  ulleged 
that  "  knocking  about "  causes  the  boys  to  grow  up  more 
hardened  t»  the  difficulties  andtnublMof  i^r-Ufo;  bat, 
in  truth,  it  is  this  very  neglect  that  cansea  most  of  the 
difficulties  of  after-life. 

The  type  of  an  arbitrary  tyrant,  at  the  beginning  of  this 
century,  was  a  white  West  Indian  boy,  surrounded  by 
slaves  subjected  to  every  oaprice  of  the  tyrant,  tmd 
never  daring  to  complain.  The  fag  system  of  our  large 
schools  was  practically  the  same,  and  the  still  existing 
remains  of  it  exercise  the  same  mischievous  influence, 
making  tlie  weak  boy  a  dove,  and  the  stiong  a  tjriant. 
Physical  strength  and  drill,  and  mental  cunning  to  up- 
lutld  it,  an  held  to  ba  the  typ»  of  nipaiaoiiity,  tha  mark 


of  boy  sovereignty,  and  no  attempt  is  made  to  set  up  a 
higher  standard.  The  ordeal  that  a  newly-amTed 
boy  passes  through  in  a  school  is  not  favourable  to 
the  cultivation  of  the  higher  qualities.  The  law — un- 
written but  imperative — "Never  tell  tales,"  prohibits  bim 
irom  making  known  his  grievances,  but  really  it  is  no 
other  than  the  unwritten  law  amongst  thieves,  called 
"  honour " — a  necessity,  to  uphold  the  loaotice 
of  preying  on  their  neighbours.  There  is  no 
wise  system  of  laws  in  schools,  and  thus  the  poor 
boy  soffering  under  oppression  has  no  remedy  bat 
submission,  sinking  into  a  practical  slavery,  and. 
losing  the  bold,  free,  joyous  spirit  which  should  bo 
alike  the  attribute  of  boyhood  and  manhood.  If  of  a 
strong,  resisting  nature,  he  fights  his  way  to  a  kind  of 
freedom,  commonly  ending  in  his  becoming  an  oppreaor 
in  torn. 

The  small  or  weak  boy  has  no  right  of  propert^r  in 
anything  !|the  stronger  may  covet  and  can  appropnato 
without  risk  of  punishment.  If  the  oppressor  loses  biB 
books,  he  takes  those  of  the  oppressed,  and  his  penoili^ 
pens,  knives,  playthings  and  all  go  the  same  way. 
llie  little  one  is  "Iram  for  his  use,"  and  kioka 
and  cuffs  are  held  in  terror  over  him.  The  tyrant 
is  the  superior,  and  the  little  one  is  called  a  "cad." 
In  some  instances,  blows  and  kicks  are  glTVO. 
gratuitously,  for  the  mere  pleasure  of  physical  exarcisa 
and  love  of  torture.  It  is  said  t^at  this  mcjces  boys 
manly.  So  it  does,  in  the  sense  that  Red  Indians  taach 
boys  to  be  manly  in  inflicting  and  bearing^  pain.  Bat 
Bed  Indianism  does  not  belong  to  the  mgher  type  of 
national  character.  Justice,  generosity,  industry,  stdll, 
humanity,  self-sacrifice,  and  forbearance,  are  the  qualities 
to  be  desired ;  and  "  the  child  is  father  to  the  man"  in  all 
tiiese  things  as  well  as  in  inferior  attributes. 

We  make  laws  to  prevent  this  mischievous  develop- 
ment of  inferior  attributes  by  grown  people.  Why  should 
we  not  have  a  similar  code  of  laws  for  schools  ?  It  is 
far  easier  to  mould  the  young  than  the  old ;  but  to  make 
laws  effective,  we  must  have  publicity,  without  any  false 
code  of  honour  interfering.  Hero  tale-telling  by  little 
boys  should  be  discouraged,  but  substantial  complainia 
should  be  attended  to.  What  if  the  thieves'  code  of 
honour  could  be  enforced  on  their  victims,  that  a  man 
knocked  down  and  robbed  should  not  be  allowed  to  com- 
plain to  a  magistrate,  or  that  a  physically  weak  man 
bruised  by  a  strong  opponent,  should  be  held  dishonoured 
if  seeking  redress  from  law  P  We  should  then  come 
simply  to  a  condition  of  private  vengeance  and  assasnna- 
tion. 

Can  we  then  make  a  system  of  laws  for  the  use  of 
schools,  and  can  we  enforce  them  f  Why  shoold  one 
boy  be  permitted  to  strike  another  without  cause,  mane 
than  we  permit  one  man  to  strike  another  P  We  should, 
make  a  code  of  morals,  which  are  the  basis  of  all  law*- — 
true  laws  of  honour.  To  strike  our  neighbour,  save  in 
self-defence,  is  a  cruelty  and  oppression.  To  rail  OiXB 
neighbour  names  is  a  libel.  To  take  and  use  onr  neigh- 
bour's property  without  his  permission  is  atheft.  To  un- 
pode  him  in  the  exeroise  of  his  task  is  an  injury ;  and  to 
all  these  things  there  should  be  adjudged  oonespondine 
penaltiea.  Young  minds  would  absorb  and  be  possmsacd 
by  theee  laws,  far  more  effectually  than  is  the  case  wiiit 
grown  people — they  would  grow  up  in  them  as  a  biibit 
to  be  continued  in  after  life. 

Who  then  is  to  be  the  judge  P  The  schoolmaster! — tha 
veritable  master ! — not  the  mere  crammer  of  knowledge.. 
The  schoolmaster  should  have  thefacultiesof  a  legislator, 
or  he  is  not  fit  for  his  post.  He  should  not  be  a  mere 
dictator;  he  should  be  a  judge,  presiding  over  a  joiy  oonF' 
sisting  of  schoolboys.  There  would  be  a  end  of  all  tale- 
bearing when  fair  complaints  could  be  iostitnted  and 
verified  by  trial,  and  there  would  be  very  few  complaiati 
when  the  evildoer  came  to  be  arraigned  and  conoemnad. 
as  acriminal  law-breaker.  It  is  lurd  on  the  opprsaaed 
boy;  it  is  still  harder  on  the  oppressor,  who  is  sufmedtO' 
grow  rqf  in  evil  pntctioes,  and  ba  puauhed  in  manhooA 
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tat  tbe  ^aUa  ot  a  neglectad  jonth.  Could  raoh  >  syitein 
be  witiiMiirfifd  in  our  achools,  ve  ahonld  becume  truly  a 
lair-«bidiiig  people,  trained  to  obey  laws  the  reeoon  of 
'wUdi  ve  oonld  oumprehend.  Thia  would  be  education 
miti  highert  aenae  ;  the  tmenae  of  knowledge.  Make 
anoii  a  code  of  lava  as  ttie  boys  can  onderstand,  and  be- 
oonie  emiiLooa  in  olieying,  and  the  higher  instead  of  the 
lover  yniMtiwt  will  take  root  and  flooriah. — I  am,  ko., 

Coisiios. 

(tkanblation.) 

fti, — I  read  m  the  last  nnmber  of  the  Journal  the 
JBtwiiUiiig  article  "  On  the  Sanitary  Prindplea  of  School 
Ounad  uelioo,"  and  I  fiad  there  expressed  a  wish  to 
inov  aomething  of  the  method  of  heating  employed  by 
tbe  Chineae.  I  Iultb  taken  advantage  of  the  presence  in 
I^oia  of  two  of  my  friends,  who  have  been  consuls  in 
OiinaL,  to  qoeation  them  on  this  sntiject,  and  I  give 
belov  a  mum/  ot  vhat  they  have  told  me. 

In  the  aoath  of  CShina  they  only  make  use  of  a  braaier 

(fraacrs),  the  inoamvenience  of  which  ia  too  evident  to 

need  bong  dwelt  npan.    The  Chinese,  besides,  protect 

thcBBselveB  from  com  rather  by  the  addition  of  clothing 

ttiamYty  fixes.    In  the  north,  however,  they  warm  them- 

•elvea  by  fire,  but  in  a  manner  which  will  not  bear  com- 

pariaon  with   Enropean  plans.    In  every  house  they 

Aave  an  anangonent,  constructed  of  brick,  forming  a 

&0II0V  Beat  or  conob,  wanned  by  means  of  the  smoke 

raaaHig  under  it  from  a  fomace  outside.    On  this  beat 

or  eoQch  the  people  lie.     The  smoke,  after  circulating 

imder  it,  psnans  off  by  a  chimney  in  the  usual  way.  This 

aystera  no  doubt  supplies  heat,  but  the  air  is  stifling,  and 

the  heat  is  difficult  to  regulate.    It  appears  to  my  in- 

fitirmants  to  be  ininrions  to  health. — I  am,  &c., 

Db.  Lboh  hoitbbiiuh.  Honorary  Corresponding 
Member  of  the  Society  of  Arts. 
Tarts,  Borcmbcc  T,  UTU 


TBXOKY  OF  COLOUR. 


Sra, — la  Bttaoiptinf  to  slinw  thst  ccrtnin  conceptions 
end Btatemmlain nftnmce to thpt^k-nn'  i >f irili mrti  which 
are  oc'Bnmo^  aaeqried  M  true  Hre  tofn]!}'  nt  variance 
vitb  tha  ZHMnOy  accepted  thonry,  I  am  nut  prepared 
to  aaarrt  taut  tile  uodnlittnrv  llii-iiri',  »«  nt  prr  sicnt  oon- 
ceiTed.  in  adeqmto  io  pT]>ifitn  thu  meciiitni'- il  process 
Vy  which  the  various  sensations  of  colour  are  pro- 
dneed  in  the  eye.  It  may  be  hereafter  discovered  that 
to  thejHfsent  conception  of  lateral  flexion  or  vibration 
we  shall  have  to  snpraadd  that  of  an  action  of  condensa- 
tioa  and  rarefaction,  as  in  the  waves  of  air  producing 
soond,  >.«.,  an  alternate  action  and  re-aotion  in  the 
direction  of  the  ray ;  but  even  then,  the  vulgar  notion  of 
lays  paaaing  or  travelling  through  substances,  the  prism 
indited,  would  be  entirely  at  variance  with  the  accepted 
theory. 

The  denial  of  the  old  notion  of  primary  and  secondary 

enlmirs   ia    a   legitimate  consequence  of  accepting  the 

WK««  theory.  Iicaving,  therefore,  the  science  of  colour  to 

ba  determined  by  ocular  experiments,  we  are  at  once 

rliiiataA  of  that  ancient  impedimenta  to  the  pursuit  and 

clear  eawyrehenBion  of  the  physical  section  of  the  theory 

— tfas  dyiMBics  of  undnlatory  action.     Now,  besides  the 

denial    of  jmmary   and   secondary    colours,    there    is 

another  Icncal  deduction  from  the  main  theory,   viz., 

that  if  colonrs   be  sensations  produced  by  waves  of 

diflaieut  periodicity,  every  different  sensation  of  colour 

tBsmt  be  pradnced  by  a  different  wave  period,  and  there- 

iora  ftat  there  must  be  a  gamut  of  periodicity  of  every 

poaaUe  wave  proportion,  and  between  a  certain  maxi- 

A  minunum.    Let  this  gamut  and  the  maximum 

I  limita  be  reju-esented,  for  the  soke  of  argu- 
,  ij-  the  foUoving  aeries : — 

•    ia846678» 


In  thif  series  we  shall  perceive  that  there  are  five  pairs 
of  complementary  terms,  of  which  the  sums  are  equal, 
viB.,64-4=9,3-f  6  =  9,2  +  7  =  9, 1  +  8  =9,0  +  9  =  9,  one 
term  of  each  pair  being  as  much  in  excess  as  the  other 
in  defect  of  the  mean  i\.  We  shall  presently  see  what 
bearing  this  calculus  has  upon  the  subject. 

The  present  snppoeition  is,  that  the  simultaneous 
action  of  all  the  rays  of  different  wave  periods  com- 
posidg  a  beam  on  the  elementary  portions  of  the  retina 
produces  the  sensation  of  whiteness ;  but,  as  a  natural 
consequence  of  such  a  conception,  there  would  be  a 
certain  arrangement  and  configuration  of  the  rays  in 
every  beam.  The  vulgar  notion,  however,  of  a  bundle 
of  rays  vibrating  side  by  side,  analogous  in  their  place- 
ment to  a  skein  of  different  threads,  hus  no  warranty  in 
the  phenomena  of  the  spectrum ;  but  the  difficulties 
which  beset  us  on  every  side,  when  we  attempt  to  re- 
concile the  vulgar  notion  regarding  the  composition  of 
a  beam  producing  the  sensation  of  whiteness,  are  at 
once  dissipated ;  if,  instead,  we  conceive  an  external  uni- 
form vibratory  action,  and  that  this  uniform  wave 
rod  is  resolved,  broken  up,  into  various  wave  periods 
the  prism,  is  it  more  difficult  or  unscientific 
to  conceive  this  neutral  or  imiform  vibratory  action  as 
existing  externally,  instead  of  produced  and  existing 
within  ourselves  ?  Whether  this  neutralisation  occurs 
within,  or  external  to  the  eye,  the  fact  that  it  does  occur 
is  necessary  even  to  the  popular  conception  of  the  sub- 
ject, and  some  of  our  store  of  accumulated  facts  do  ap- 
pear to  support  this  novel  conception  of  an  external 
wave  of  uniform  period  being  bifurcated  at  every  point 
of  the  prism,  and  differentiated  into  two  wave  periods, 
the  complements  of  each  other,  producing,  when  re- 
united, the  sensation  of  whiteness.  XiCt  us  revert  to  the 
series  of  numbers  used  as  analogy  and  illustration,  and 
let  9  represent  the  value  of  the  initial  wave  producing 
the  sensation  of  whiteness ;  then  we  should  have  five 
pairs  of  complementaries,  5  and  4,  6  and  3,  7  and  2, 
8  and  1,  9  and  0.  Now,  we  do  find  that  certain  binary 
combinations  in  the  prism  produce  the  sensation  of 
whitenesn.  But  the  greater  and  more  convincing  facts, 
at  present,  to  the  truth  of  our  conception,  are  to  be  ob- 
tained from  the  polariscope,  and  from  the  internal 
evidence  of  the  phenomena  of  vision,  in  those  of  the 
ocular  spectra  ;  for  instance, we  find  that  every  sensation 
of  colour  produced  by  external  action  is  succeeded  by  a 
spectrum  of  its  proper  complementary  colour,  caused  by 
a  compensatory  nervous  reaction.  This  is  convincing 
evidence  that  the  infinite  series  of  colour  sensations  may 
be  linked  in  compensating  pairs.  But  to  this  we  also 
add  important  evidence  derived  from  external  experi- 
ment with  the  polariscope.  For  an  experiment  on 
chromatic  polarisation,  it  is  conceivable  that  plates  of 
selenite  might  be  so  graduated  in  thickness  that  they 
would  produce  the  entire  series  of  complementary  waves 
in  those  pairs  which  produce  the  sensation  of  whiteness, 
and  separately  every  possible  sensation  of  colour. 
Different  refrangibility  is  a  gratuitous  assumption,  and 
at  variance  with  constancy  in  mechanical  action.  The 
elongation  of  the  spectrum  may,  I  firmly  believe,  be 
far  more  consistently  explained,  did  space  permit.  My 
new  conception  woiud  tend  to  show  that  the  equilibrium 
of  nervous  vitality  and  of  physical  vibratory  action  are 
restored  upon  a  similar  principle  to  that  I  have  illus- 
trated by  an  arithmetical  series. — ^I  am,  &c., 

W.  Cavi  Tbokab. 


COLOUR  VISION. 


Sib, — Whilst  approving  generally  of  Mr.  Benaon'a 
remarks  in  the  Journal  of  the  17th  lost,  I  beg  to  protest 
againat  his  applying  the  term  "  blue "  to  what  has 
hitherto  been  oolled  "  violet."  I  say  it  is  not  yet  byany 
means  decided  how  many  colour  sensations  there  axe 
respecting  which  the  term  "primary,"  or  some  term 
oarreaponding thereto,  may  beapplisd,  nor  what  piacise 
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colour  sensatioiiB  should  be  called  simple  or  primary.  I 
have  produced  continaous  mechanical  or  rotation  spectra 
from  various  triplets  of  simple  colours,  showing  perfect 
gradation  of  shade ;  and  the  most  brilliant  and  complete 
or  satisfying  to  my  eyes  has  been  obtained  with  scarlet, 
green,  and  violet,  by  which  last  term  I  mean  what  many 
would  term  a  bluish  violet.  In  this  spectrum,  which  is 
a  complete  circle,  what  I  call  yellow,  blue,  and  purple 
occur  in  the  intervals  between  the  scarlet,  green,  and 
violet.  In  the  purple  one  seems  to  appreciate  violet  (or 
blue)  and  red  as  each  present,  though  conjoined ;  but  in 
the  middle  yellow  tint  there  is  no  suggestion  of  either 
red  or  green,  although  it  is  actually  produced  &om  them. 
As  in  the  case  of  the  yellow,  there  is  between  the  green 
and  the  violet  a  middle  tint,  which  suggests  neither  of 
its  actual  components,  and  if  we  are  not  to  call  this  tint 
"  blue  "  we  must  have  some  new  name  for  it.  I  do  not 
consider  ultramarine  to  be  a  pure  blue,  although  recent 
specimens  of  the  artificial  article  have  less  red  in  them 
than  in  what  was  formerly  made ;  but  if  its  colour  whs 
really  pure,  it  would  not,  as  it  does,  look  redder  by  gas- 
light than  by  daylight.  The  very  large  preponderance 
of  yellow  (or  green  and  redf)  m  the  purest  daylight 
must  very  much  affect  the  sensitiveness  of  the  eye  and 
its  appreciation  of  colour. — I  am,  &c., 

Edmund  Hvnt. 
CUtgoir,  18th  November,  1811. 


BORING  WITH  A  STREAM  OP  SAND. 

Sib,— The  interesting  science  note  on  boring  holes  by  a 
stream  of  sand,  on  page  19  of  last  week's  Journal,  naturally 
raises  the  question  whether  this  valuable  discovery  might 
not  be  turned  to  account  to  drill  rocks,  for  blasting  in 
quarries,  tunnels,  and  the  like,  especially  where  water- 
power  can  be  had  to  any  extent,  as  in  the  case  of  the  pro- 
posed St.  Gothard  Tunnel.  I  should  be  happy  if  this 
brief  suggestion  could  induce  those  who  have  the  oppor- 
tunity to  try  the  experiment. — I  am,  &c., 

T.  T. 


VOTES    OH    ESUCATIOir. 


XduMtioii  of  Oirls.— In  a  letter  to  the  Timet  on  this 
subjfeet,  Mrs.  Grey,  says,  that  "it  has  been  proved 
on  the  authority  of  the  Schools  Inquiry  Commission, 
that  whatever  may  be  the  deficiency  and  the  defects  of 
the  means  of  secondary  education  provided  for  boys, 
those  for  girls  are  very  much  worse.  The  tables  pub- 
lished by  the  Commissioners  show  that  there  are,  in  the 
whole  of  England  and  Wales,  only  14  endowed  schools 
for  the  secondary  instruction  of  girls,  with  a  total  of 
1,113  scholars,  against  820  for  boys,  with  a  total  of 
36,874  scholars,  exclusive  of  the  Charterhouse,  Merchant 
Taylors',  St.  Paul's,  Westminster,  Winchester,  Harrow, 
Eton,  Shrewsbury,  and  Rugby  Schools,  with  atotal  of  2,966 
scholars.  If  these  schools  be  added  to  the  number  given 
above,  the  total  net  income  of  the  endowments  for  boys, 
including  exhibitiona,  amounts  to  nearly  £277,000  a- 
year,  while  the  income  of  the  endowments  for  girls 
appears  to  be  under  £3,000.  Again,  the  same  tables  show 
that  there  are  in  England  and  Wales  86  proprietary 
achools  for  boys  against  36  for  girls."  The  writer  goes  on 
to  say,  that  thus  the  larger  proportion  of  girls  of  the  middle- 
dlass  are  necessarily  sent  to  "private adventure  schools," 
in  reference  to  which  she  quotes  the  report  of  Mr.  3.  G. 
Fitch,  one  of  the  Assistant  Inquiry  Commissioners,  who 
says  that,  in  the  district  to  which  he  was  appointed,  he 
visited  126  girls*  schools,  and  he  considerad  it  a  fair 
■tatement  of  the  case  that  of  thne  schools  five  wra«  very 
good,  20  middling,  and  the  remaining  100  very  bad.  In 
concloaion,  Hn.  Grey  advocates  tiw  estaWshment  of 


superior  schools  and  colleges  for  girls,  similar  to  those 
now  existing  for  boys. 

Earl  BoBsell  and  the  Zdnoatios  I<eague. —  Lord 
Russell  has  addressed  a  letter  to  Mr.  George  Dixon,  M.P., 
expressing  admiration  of  his  speech  at  the  meeting  of 
the  League  on  the  17th  October,  and  adding: — "If  I 
understand  it  rightly,  the  League  insist  that '  all  schools 
aided  by  local  rates  shall  be  unsectarian,'  but  not  that 
they  should  be  secular.  If  1  am  right,  I  should  ^ish  to 
join  the  League,  and  subscribe  £10  a  year  to  its  funds 
till  its  objects  are  attained."  In  his  ftply,  Mr.  Dixon 
says : — "  We  have  always  refirained  from  using  tlie  word 
'  secular,'  believing  that  '  unsectarian '  more  accurately 
'  our  meaning.    We  have  never  advocated  the 


exclusion  of  the  Bible  from  the  national   schools    by 
Act  of  Parliament ;  but  we  have  expressed  our  opinion 
that,  in  order  to  insure  the  unsectarian  character  of  the 
teaching  in  the  rate  schools,  it  would  be  advisable  that 
the  Bible,  when  read,  should  be  read  without  note  or 
comment."    Upon  receipt  of  this  letter,  Lord  Russell  re- 
plies that  he  has  no  hesitation  in  joining  the  League,       , 
and  adds  : — "  I  am  not  of  opinion  that  the  Bible,  when     '  j 
read,  should  be  read  without  note  or  comment ;  but  I       , 
think  this  is  a  point  of  so  much  difficulty,  and  there  is 
so  much  danger  of  slipping  into  sectarian  comments  on 
the  part  of  teachers,  that  I  do  not  wonder  at  the  opinion      ' 
expressed  by  the  League.    My  wish  and  hope  is  that  the 
rising  youth  of  England  may  be  taught  to  svdopt,  not  the       | 
Church  of  Rome  or  the  Church  of  England,  but  the 
Church  of  Christ       The  teaching  of  Christ,  whether 
dogmatic  or  not,  is  to  be  found  in  the  Bible,  and  those 
who  in  their  infancy  read  the  Bible  may,  at  their  own 
choice,  when  they  reach  the  age  of  15  or  16  yean,  follow 
the  teaching  of  the  Church  of  Rome,  or  of  any  Protest- 
ant community  they  may  prefer.    In  this  manner  Chris- 
tianity may  in  time  be  purged  of  the  corruption  which,  in 
the  course  of  time  and  amid  the  conflicts  of  the   16th 
and  17th  centuries,  have  stained  its  purity,  and  perverted 
its  spirit  of  love  and  charity." 

Sanitary  Arrangements  in  Sohools.— At  the  meeting 
of  the  London  School  Board,  on  the  ISth  instant,  Kis. 
Anderson  moved — "That  it  be  an  instruction  to  the 
Works  and  General  Purposes  Committee  to  appoint  a 
sub-committee  to  see  to  the  necessary  sanitary  arran^ 
ments  in  the  Board  schools."  The  principal  point  in* 
sisted  on  in  Mrs.  Anderson's  speech  was,  an  abundant 
supply  of  air,  the  amount  mentioned  as  necessary  for 
each  child  being  800  cubic  feet.  Professor  Huxley,  in 
speaking  upon  the  motion,  said  he  was  anxious  that 
there  should  be  no  misconception  as  to  this  statement.  i 
Everything,  of  course,  depended  upon  whether  the  child 
was  to  have  that  800  feet  all  at  once,  or  was  to  get  it  by 
the  passage  of  air  through  the  room,  for  if  the  800  cubic 
feet  was  to  be  haJ  all  at  once,  and  if  every  child  was  to 
have  a  square  yard  to  stand  upon  (which  was  more  than 
was  usually  allowed),  then  the  room  must  be  ninety  feet 
high,  to  allow  of  the  quantity  of  air  being  in  the  room 
in  that  proportion.  If,  however,  the  quantity  of  air 
was  to  be  obtained  by  a  current  passing  through  the 
room,  he  took  it  that  every  requisite  condition  would  be 
supplied.  Ultimately  Mrs.  Anderson  expressed  herself 
willing  to  place  the  question  in  the  hands  of  the  WorJki 
Committee. 

Xnsic  Teaching  and  the  Hev  Code, — Mr.  Cnrwen, 
Principal  of  the  Tonic  Sol-fa  College,  has  received 
a  lett^  from  the  Education  Department,  to  the  effeci 
that  if  none  of  the  recognised  staff  of  teachera  em- 
loyed  in  a  school  are  qualified  to  give  instruction  in 
music,  there  will  be  no  objection  to  the  managos 
obtaining  the  assistance  of  a  special  teacher  of  the 
subject.  Such  teachers  need  not  bold  one  of  the  oertifl- 
cates  of  this  department,  and  will  not  be  counted  as  part 
of  the  school  staff."  This  notise,  says  the  TDnie  Sol-fa 
Stporttr,  is  an  exceedingly  important  one,  in  the  present 
crista  of  moaical  edocation  in  England.    The  school- 
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m  required  to  teach  singing.  Bat  they  reply, 
•  We  vers  not  required  to  nnderstand  singing  ourselves 
whoi  we  took  oar  certificates.     Is  this  fiarf      Such  a 


difSeulty  most  arise  whenever  singing  is  introduced  in 
the  sehocds  of  the  nation.  It  cannot  be  removed  by 
^fwwiing  the  stnging  acqnirement  down  to  nothing,  and 
making  it  a/oMo.  But  it  can  be  removed  by  allowing 
other  teachers  to  come  in  for  the  purpose.  School  Boards 

and  committees  can  now  easily  find  music  teachers  in 

evety  town  and  village. 

TMrnmfinaalStatUttM — FromthereportoftheEduca- 

tion  B^arCment  for  1870-71,  it  appears  that  in  the  year 

odta^theSlst  Au«rast.  1870,  10,214  day-schools  were 

in^wted,  on  the  registers  of  which  were  493,507  scholars 

tnder  6  years  of  age.  1,257,969  from  6  to  12,  and  197,560 

over  12  years.     In  England  and  Wales  there  are  14,881 

parishta  separately  maintaining  their  own  poor ;  in  the 

metropolitan  district  there  are  192 ;  in  the  cSy  of  Oxford 

19,  and  in  the  municipal  boroughs  826.    After  allowing 

fi>r  the  nameroos  cases  which  will  probably  occur  of  the 

onion  of  one  or  more  parishes  into  one  school  district,  it 

may  be  inferred  that  when  the  Act  is  generally  adopted 

thtonghoat  tite  ooontiy,  there  will  be  upwards  of  14,200 

Vuiah  baud*  alone. 


HOTBS    OH   ART. 


A  new  process  of  ornamentation,  under  the  name  of 

XyioUehitegrapht/,  was  exhibited  and  attracted  attention 

in  the  exhibition  at  Sooth  Kensington.    The  process  is, 

in  fact,  staining  by  hand  or  stencil,  a  light-coloured,  but 

not    necessarily    soft,  wood  with    certain    transparent 

oailonra,  proda(nng  a  result  when  polished  similar  to  in- 

laying.     It    is  not  necessarily  deceptive  and  seems 

to  Yw   ea^'ble  of  a  distinctive   style  of  decoration. 

The  process  i^  it  appeals,  patented  by  Messrs.  Trollopo 

and  Sons,  and  it  beJongi  to  that  branch  of  art  which  may 

be  deaominAted  the  economic  decorative.    In  some  re- 

Bnrfci    mads  by  Mr.  W.  B.  Scott,  in    his  report    on 

nnseellaneons  art  at  the  exhibition,  he  says,  alluding  to 

economy: — "  Whatever  simplifies  the    executive,  and 

brings  the  dengner  into  contact  with  the  object  to  be 

deeonted,  and  so  unites  in  his  hand  the  offices  of  artist 

and  wtxkman,  is   of  value  and  importance.    We  are 

quite  oettain,  moreovsr,  that  expensive  processes  in  the 

aiti  throw  the  production  out  of  the  assthetio,  tmd  into 

the  ooouDercial  category.  The  appraisable  value  becomes 

that   of  labour   and    material,  not  that  of  design  and 

beaoty.     Price,  besides,  is  of  fundamental  importance  in 

Oia  qnvad  of  refinement,  and  where  machinery,  luckily, 

esmtot  be  applied,  an^  simpler  and  more  direct  executive 

i>^_  <•■•—•,  attention." 


I?<ifMiiiifc  to  the  recent  exhibition  at  the  Mansion- 
^(■■a  of  azncles  in  wood-turning,  mentioned  in  a  recent 
Jtmnmt,  a  suggestion  has  been  made  that  the  Turners' 
Oemfmj  Aoold  further  develop  the  art  of  taming,  by 
gatfeng  wsM  fint-dass  de»i|:nfl  of  work  required  for 
rmiiaam  fmfauea,  each  candidate  for  the  prize  being 
obHged  to  (caduce  two  copies  at  least  of  the  examples. 
Tltim  win  b*  ealcalated  not  only  to  develop  dexterity  in 
from  drawings,  which  is  said  by  a  writer  in 
to  be  an  ascomplishment  possessed  bat  by 
B  in  the  trade,  but  it  wlU  be  the  means  of 
the  art  workmanship,  by  bringing  good  de- 
intimate  notice  of  the  workmen.  At  the 
.  ev«cy  enoouiagement  should  be  given  to 
tiw  originality  of  «aeb  workman ;  and  aa  this 
of  theTamras'  Company  has  been  succesafoUy 
to,  ^0y  may  see  fit  to  modify  or  enlarge  their 
offnr,  sad  offer  two  medals,  one  on  the  same 
yaar,  and  one  for  the  best  work  ezeonted 


the 


The  Parisians  have  set  to  work  quickly  to  restore  the 
heavy  damage  done  to  the  out-door  worla  of  art.  The 
restoration  of  the  coluom  of  the  Place  Vendome  is 
being  carried  on  with  rapidity.  The  injured  bronzes 
have  all  been  restored,  and  a  tablet,  commemorating  the 
restoration  of  the  Column,  has  been  prepared.  The 
statue  of  Napoleon  will  be  replaced  on  the  summit,  and 
the  column  will  be  completed,  it  is  said,  by  March,  1872. 
The  works  for  the  repair  of  the  monuments  on  the  Place 
de  la  Concorde  are  being  carried  on  rapidly,  and  will 
probably  be  terminated  by  the  end  of  the  month.  The 
fountain  nearest  the  bridge  is  entirely  demolished,  the 
parapet  of  the  basin,  the  bronze  tazze,  and  the  tritona 
and  sirens  having  suffered  severely  from  the  firing  on 
the  entrance  of  the  troops.  The  statues  around  the 
square  also  received  some  injury  during  the  attack  on 
the  barricades  at  the  end  of  the  Rue  do  Rivoli  and  St. 
Florentin.  Scaffbldings  are  erected  around  those  of 
Marseilles,  Bordeaux,  Nantes,  and  Lyons,  while  that  of 
Lille,  of  which  only  the  lower  part  remained,  has  its 
pedestal  surmounted  by  a  sort  of  hut,  to  shelter  the 
sculptor  engaged  in  restoring  it.  The  stone  balustrade 
around  the  place  had  been  also  damaged,  but  is  now 
completely  repaired. 

The  Austrian  Museom  and  Claases  for  Art  and  Industry 
was  opened  to  the  public  at  Vienna  on  the  4th  inst. 
Kight  years  ago,  Professor  Von  Eitelberger  succeeded  in 
interesting  the  Emperor,  the  aristocracy,  and  the  clerpy 
— the  three  most  potent  factors  of  the  Austrian  Empire 
— in  the  scheme  for  the  advancement  of  art  and  industry, 
b^  means  of  a  permanent  museum  in  the  capital ;  a  pro- 
visional  exhibition  was  arranged  in  the  "  Bull-house ;" 
and,  four  years  later,  a  system  of  art-classes  was  added 
to  the  institution.  The  Emperor  then  presented  the  site 
out  of  the  privy  purse ;  and,  in  1868,  Professor  H.  B. 
Von  Ferstel  was  able  to  commence  the  building,  which 
has  just  been  .completed,  at  a  cost  of  £770,000,  of  which 
£12,000  was  expended  in  internal  decoration.  The  walls 
are  of  brick,  with  the  exception  of  the  external  plinth 
and  the  main  entrance,  which  are  of  "  Wollerstorf " 
sandstone,  and  the  mouldings  round  the  window  openings, 
which  are  of  "  Margarethen  "  stone.  Intemtdly,  the 
thirty-two  columns  supporting  the  gallery  round  the 
central  court  have  monolith  granite  shafts,  and  the 
comer  piers  are  in  Wollerstorf  sandstone,  but  all  other 
ornamental  portions,  such  as  capitals,  bases,  cornices, 
balusters,  and  even  hand-rails,  are  in  a  red  marble,  ob- 
tained from  the  neighbourhood  of  Salzburg.  The  floors 
of  the  courts  are  asphalted,  those  in  the  rooms  and 
galleries  are  of  oak.  The  walls  are  richly  decorated  in 
stucco  lustro,  and  frescoes  will  be  added  to  those  in  the 
central  halt  The  style  of  the  building  is  bold  Renais- 
sance, with  large  semi-round  window  heads  on  the 
ground-floor,  and  smaller  coupled  ones  over ;  a  frieze  in 
tgraffito,  enlivened  by  medallions  in  glazed  Delia 
Bobbia  ware,  runs  round  the  entire  building  at  the  point 
where  the  first-floor  commences ;  this  again  occurs  above 
the  side  wings,  and  more  Delia  Robbia  medallions  are  in- 
troduced in  the  spaces  between  the  windows. 

The  value  of  the  elements  of  Indian  art  in  mould- 
ing English  style  has  been  commented  on  by  Mr. 
Hyde  Clarke  in  a  recent  number  of  Art : — "  There  are 
few  things  which  are  more  national,  in  anything  which 
is  Engliw,  than  a  reference  to  our  Indian  empire,  the 
interests  of  which  now  more  deeply  engage  our  Parlia- 
ment and  the  poblic.  An  Indian  detail,  a  panel  of  Indian 
style,  if  properly  treated,  would  not  be  irrelevant ;  but, 
as  said,  truly  characteristic.  India  is  related  to  our 
national  history,  as  is  that  New  England  in  the  western 
world  which  is  so  much  like  our  own  that  it_  yields  us 
few  emblems.  India,  on  the  other  hand,  provides  for  us 
bountifal  illustrations,  derived  firom  ancient  civilization, 
having  common  anoeetry  with  our  own  archetypes  of 
art,  affording  sufficient  means  of  contrast  and  sufficient 
symmetry  for  union.  In  India  we  sometimes  introduce 
for  special  purposes  good  combinations  of  lioal  styles 
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irith  weatem  treatment,  and  these  become  typical  of  the 
•RngHiiTi  epoch.  At  present,  it  ii  rather  the  gilversmith, 
who  in  aome  presentation  plate  avails  himself  of  such 
reference,  than  the  general  artist.  There  is  a  loxuriance 
in  Indian  panelling,  in  fretwork,  in  filagree,  in  shawls, 
a  richness  and  harmony  of  colours  in  carpets  and  in 
stufis,  which  has  been  well  recommended  to  our  de- 
signerj,  and  why  not  to  those  practising  higher  art  P  A 
more  liberal  culture  of  Indian  art  would  bear  other 
fruits.  Morally,  it  would  do  great  good  by  bringing 
India  more  before  us,  which  ever  requires  attention,  and 
is  in  danger  of  being  lost  by  simple  neglect.  The  con- 
sumption of  our  manufactures  would  be  promoted  by  a 
better  atfquaintance  with  the  treatment  of  the  Indian 
styles.  There  is  many  a  public  building  where  an 
Indian  window,  or  iron  work  in  Indian  treatment,  might 
be  introduced.  The  many  returned  Indians  would  take 
an  interest  in  such  subjects,  while  those  natives,  now 
coming  more  freely,  and  it  is  to  be  hoped  to  arrive  in 
crowds,  would  find  some  trace  of  sympathy,  instead  of 
all  being  strange.  A  freer  use  of  Indian  methods  in 
carpets,  furniture,  fabrics,  and  wall-papers  would  tend  to 
&iniliarise  the  application  in  larger  works  and  greater 
structures.  , 

Mr.  BothschiU,  of  the  Bne  des  Saints  Fires,  Paris 
has  commenced  publishing,  in  large  folio  numbers,  a 
magnificent  work  upon  the  Trajan  Column  at  Rome.  A 
complete  series  of  mouldings  was  executed  in  1862,  by 
Older  of  the  Emperor,  for  the  Louvre  Museum.  A  cast 
vas  taken  of  these  mouldings  in  galvano,  by  the  Proe6d£ 
Oadry,  and  from  these  casts  phototypographic  platee 
have  been  done.  There  will  also  be  many  woodcuts 
interspersed  through  the  work.  The  letterpress  will 
be  by  M.  W.  Frochnor,  the  conservator  of  the  Louvre 
Huseum.    It  will  be  finished  in  1873. 

A  complete  collection  of  the  etchings  by  Mr.  Samuel 
Palmer,  an  English  master  in  the  art,  will  shortly  be 
added  to  the  Print-room,  British  Museum,  as  a  gift  from 
the  artist. 

Of  paintings  now  to  be  seen  in  London,  there  is 
a  collection  of  cabinet  pictures  in  oil  at  the  Dudley 
Gallery ;  the  Loan  Exhibition  of  High-class  Water- 
colour  Drawings,  which  was  opened  oo  the  liOth 
ultimo,  at  the  Institute  of  Painters  in  Water-colouns, 
where,  on  the  walls,  will  be  found  contributions  iaaa  the 
jtencils  of  J.  M.  W.  Turner,  David  Cox  (alder  and 
TOonger),  Copley,  Fielding,  Front,  Palmex,  Danoan, 
Birket  Foster,  Bosa  Bonheur,  Burton,  Frout,  Sir 
Edwin  Landseer,  Mulready,  J.  F.  Lewis,  F.  Tayler, 
F.  W.  Tophnm,  J.  D.  Watson,  and  D.  E.  Eoastti— the 
proceeds  of  this  exhibition  are  devoted  to  the  National 
Hospital  for  Consumption  and  Diseasee  of  the 
Cheat — it  wiU  close  at  the  end  of  November  ;  at 
the  French  gallery,  the  exhibition  of  the  present  winter 
contains  208  pictures.  The  Munich  and  Diisseldorf 
schools,  rather  than  those  of  Flandras  and  of  France, 
ftrmish  the  greater  portion  of  the  contents,  although 
English  pictures  arc  hung  side  by  side  with  Oerman 
]>ainting8  on  the  walls.  There  are  also  novel  illustra- 
tions of  English  scenery  by  Oerman  artists. 

It  may  be  mentioned  that  tiie  Hoyal  Academicians 
intend  to  form  the  third  exhibition  of  pictures  by  old 
masters  and  deceased  British  artists  in  their  galleries 
in  January  next.  There  will  be  a  large  collection  of 
the  works  of  Beynolds  and  Oainsborougn. 

A  further  application  of  the  steam  sand-jets,  described 
in  the  Notes  on  Science  in  the  last  Journal,  to  purposes  of 
art,  has  been  discovered  by  the  inventors,  in  Philadelphia. 
They  now  use  it  for  wood-engraving,  the  decoration  of 
marble,  and  the  cleaning  of  brass  castings.  From  the 
description  above  referred  to,  the  way  in  which  a  pattern 
can  be  produced  on  the  surface  of  marble  may  be  easily 
imagined,  as  also  the  cleaning  of  the  cast  metal ;  but  as 
xegwds  the  wood-engraving,  particulars  have  not  yet 


been  pnblished.  So  far,  however,  as  is  known,  a  photo- 
graph of  the  scene  or  object  required  is  taken  on  the 
wo<Mi-block,  and  this  being  placed,  with  certain  precau- 
tions, in  front  of  the  jet,  is  speedily  engraved.  It  is  said 
that  specimen  engravings  will  shortly  be  published, 
which  will  give  to  artists  and  others  opportunity  to 
judge  of  the  merits  of  the  process. 


GEHESAL   HOTES. 


Colliery  SiiMtSM.— Mr.  Hermon,  MJ*.  for  FreaUm, 
has  ofiered  to  give  £200  to  the  authors  of  the  two  best 
essays  on  the  prevention  of  colliery  disasters.  Miners 
are  mvited  to  compete,  and  it  is  expressly  stipulated  that 
the  decision  of  the  arbritrator  shall  not  be  influenced  t^ 
bad  spelling  or  phraseology. 

Boas  CbbsL— The  rseeipts  of  theSoai  Canal  for  the 
past  month  of  October  were  1,263,068  franos,  against 
664,183  francs  for  the  corresponding  period  of  the  put 
year.  In  October  of  the  preaent  year  79  ships  paned 
through  the  Ccmal ;  in  October  of  last  year  the  number 
was  39. 

Land  in  Vew  Bonth  Walaa. — At  the  jiresent  time,  and 
according  to  the  existing  laws,  a  man  may  pick  out  not 
less  than  40  nor  more  tfa«n  320  acres  of  the  best  land  in 
the  country,  at  the  nominal  rate  of  Xl'per  acre,  on  oer* 
tain  condiUons.  He  must  pay  down,  at  the  rate  of  68. 
per  acre,  a  price  which,  in  some  instances,  is  scarcely 
sufficient  to  pay  for  the  survey,  and  the  connectipn  by 
survey  of  the  situation  with  some  other  purchased  land. 
The  government,  which  pays  large  interest  on  its  loans, 
permits  the  selector  to  withhold  the  remainder  of  the 
purchase-money  for  three  years  without  interest,  and  for 
ever  at  an  interest  of  6  per  cent.  Conditions  of  resi- 
dence and  improvement,  however,  must  be  certified  to 
by  the  selectors,  and  they  must  pay  up  their  balances 
hefore  they  can  obtain  the  fee-simple.  Under  this 
system  a  large  number  of  people  have  taken  up  land. 
Some  are  doing  a  good  work ;  some  have  made  homes 
for  themseUes  under  the  new  Act,  and  a  large  quantity 
of  land  has  been  taken  up  by  squatters,  cmd  men  who 
were  previously  oscupiad  in  agricultural  pursuits,  and 
who  had  then  mere  land  than  they  could  cultivate. 

BavMiM  St  VMtotia. — The  fcdlowing  tahle  ahowa  itu 
the  ravenoe  of  the  colony  for,the  year  ending  SOth  June 
1871  :— 

OOSTOIU. 

Spirito     £446,830 

Wine,  beer,  and  cider 63,938 

Tobacco,  snuff,  and  cigars 140,609 

Tea,  sugar,  molasses,  and  oitfee  , .     189,242 
Otherduties  618,644 

£1,347,11 

Excise. 

Spirits  dilated  in  Victoria   £32,016 

Licenses ,.       17,292 

49,ai 

TsBarroBiAL. 

Proceeds  sale £260,281 

Receipts  for  purchases 136,681 

Pastoral  occupation 83,480 

Bents  of  hcenses   243,080 

Miscellaneous 36,709 

749.1= 

FUBLIO  WOBXB. 

Railway  income £646,148 

Water,  telegr^hs,  &c 107,613 

653.1 

Forts  and  harbours 16,f 

Postage    125,1 

MisceTlaneona l-Sl*! 

Total  reTenito'QP,^  IS   £3.122,2 


JOURNAL  OP  THE  SOCIETY  OP  ARTS,  JiTovBMBER  24,  1871. 


39 


Ba  St.  OefhATd   Bailvsy.— The  works  of  this  im- 
fcrtant  railway  -will  be  -very  shortly  commeoced.    The 
anmel  will  be  aboat  the  same  length  as  that  of  Mont 
Cenis.     The  capital  necessary  for   the  constmction   of 
the  tnimel  is  abcnt  50  millions  of  livres,  and  that  re- 
quired far  Ma  junction  of  the  new  lines  with  the  exist- 
ing ItaBaa   and  Swiss  Railways  will  atnonnt  to  126 
mihiona.  0«niiany,  Italy,  and  Switzerland  have  already 
Toted  saibndies,  aaonnting   to    85    millions,   and  the 
Indance  will  be  luoTided  by  a  syndicate,  by  an  issue  of 
\iondB  and  sloies,  the  bonds  bearing  interest  at  S  per 
cent.    It  i»  nlcnlated  that  the  whole  of  the  works  can 
be  fioakeri  ia  eight  yeaits.     The  completion  of  this 
impaitMut  woA  inH  pat  Italy  in  direct  commimication 
w&  Switaeriand  and  OermaQy. 

Iks  SagKT  JlwtittoM  in  ftneouland  continue  to  give 
jfamniss  of  yoj  aatiB£actory  retoms.  There  are  now 
deroL  (tistJThiries  in  the  colony  in  {nil  work.  The  total 
yield  of  sogar,  doriiur  the  i«st  crushing  season,  was 
2,854}  toms  ;  the  quantity  of  sugar  imported  during  the 
ame  peiiod,  2,0IW  tons ;  thus  showing  that  the  pro- 
doctim  ia  not  yet  equal  to  the  demand.  There 
vara  76^11  galloBS  of  ram  placed  in  bond  during  1870, 
of  wVodd  U,3T9  gallons  were  exported.  The  total 
avex*^  yieVd  ptr  sere  for  the  cane  crushed  during  1870, 
was  Iton  6cwt.  0  qrs.  10 lbs.  The  Inspector  of 
DJstillsriHB  atstas  in  his  report  that  there  is  a  prospect 
of»  brge  mcrease  in  the  areas  of  land  under  cane  during 
tils  present  year,  especially  in  the  northern  districts,  and 
that  be  estimates  the  crop  of  the  season,  to  end  of  March, 
1872,  will  be  3,750  tons  of  sugar. 

■aantKetsn  af  Bear  in  the  Anitre-SEmigBrian  Bm- 

lire. — A.  pamphlet  recently  published  by  Herr  Noback, 

of   Pragoe,   says  tiiat  the   total  number  of  breweries 

in  the  rSs1«iithini  proTinoes,  which  in  I860  were  2,794,  in 

1869  were  only  2,471,  and  that,  in  spite  of  this  falling  oflf 

in  the  nmnbei  of  brewoies,  the  annual  production  nad 

inr  I  laasA  inm  ll,4e6,TO  eimers*  to  13,984,132  eimen. 

Bohemia  alone  ptodnces  &,«50,O85  eimers ;  Lower  Austria, 

3,436,968  amen;  Motstis,  1,463.310;  theprovinces  on 

the   Adriatic  coasi;  3^092.    In  Hungary,  Iransylvania, 

CrcatU,  and  ShTonia,  there  were,  in  1869,  318  breweries, 

prodoeing'  989,£SS  eimeis ;  and  in  the  frontier  provinces, 

31  Ineweaies,  psodocing  51,164  eimers.    The  total  pro- 

dnf&m    of  beer   throughout    the  whole   empire  was 

15,024,818  eimers,  and  the  number  of  breweries  2,820. 

Hasfaaal  Coinaga.— The  British  Branch  of  the  Inter- 
'"*wii>al  Decimal  Association  has  addrei»ed  a  circular  to 
the  Qtrmaa  GovemmeBt,  in  wliich  regrets  are  expressed 
that,  in  tbe  idieme  for  the  proposed  reform  of  the  (Ger- 
man oomage,  a  new  unit  is  adopted  which  is  directly  at 
varianoe  with  the  recommendations  of  the  International 
gtatisKcal  Gongreas  held  at  Berlin  in  1863,  and  with 
those  of  the  International  Decimal  Association,  which, 
at  its  meeting  in  1867,  resolved  that  it  was  advisable 
for  intematianal  purposes  that  a  single  standard  should 
V  adopted  in  all  countries,  and  thatthiBstandard  should  be 
pM-,  and  that,  consideiins  the  extensive  use  of  the 
dsriiil  syatem,  and  the  tone  and  labour  saved  in 
compaUtioo,  the  unit  of  money  value  in  all  countries 
ahonldbateiBiBlly  subdivided.  While  the  International 
Decimal  ft  ■wis  Hon  rejoices  at  the  disposition  of  the 
GezTnan  GonBuaent  to  introduce  a  gold  coinage,  yet  it 
is  of  opaaoa  ttafc  a  sing^  standard  oannot  be  rodised 
unless  reignlBiions  are  made  to  retain  (he  others  for  sub- 
oidiaata  coins  only.  Nona  of  the  proposed  gold  coins 
<^er  amr  pant  of  agreement  with  the  pound  sterling  or 
tbe  t6~a»oc  piece.  The  20-mark  piece,  which  comes 
nearest,  ia  leas  Talnable  than  either.  The  mark,  or  the 
third  of  a  thaler,  is,  in  the  opinion  of  the  British  branch 
af  tbB  lateaattonal  Decimal  Association,  too  small  a 
out  tor  tba  present  requirements  of  commerce,  and 
TifTtbar  a  gooa  nmt  for  reckoning,  nor  identical  vrith 
any  eoin  of  otiisr  countries.  BsMPwn  tbe  gold  coins  of 
i,  <,^a, Had  10 ttudar  pieces,  and  between  th«m  and 
the  sIwiwIbhHw  is  ne  trae  dsoimBl  eannsction. 
•  Bs  AssMsa  simsr  =  ia-46  (kUons. 


nrsei  in  Tietoria. — Eecent  explorations  show  that  the 
great  Australian  trees  exceed  in  hbigbt,  though  not  in 
circumference,  the  giants  of  California,  though  some  of 
the  Australians  must  be  regarded  as  very  respectable  in 
girth  as  well  as  height,  the  hollow  trunk  of  one  of  them 
being  large  enough  to  admit  three  horsemen  to  enter 
and  turn  without  dismounting,  while  they  led  a  fourth 
horse.  A  fallen  ti«e,  in  the  recesses  of  Dandenong, 
Victoria,  was  measured  not  long  since,  and  found  to  be 
420  feet  long ;  another,  on  the  Black  Spur,  ten  miles 
from  Healesville,  measured  480  feet.  The  highest  trees 
on  the  Sierra  Nevada,  California,  yet  discovered,  reach 
only  460  feet,  the  average  size  being  from  300  to  400 
feet  in  height,  and  from  26  to  34  feet  in  diometw.  The 
wood  of  these  trees  closely  resemble  red  oedar,  and  the 
reddish-brown  bark  is  sometimes  18  inches  thick,  and 
the  age  of  some  of  the  oldest  has  been  computed  at  2,000 
years. 

KatiTe  Meteorie  Iron.— A  letter  from  the  Embassy 
at  Copenhagen,  transmitted  by  Earl  Granville,  was 
read  at  a  recent  meeting  of  the  Geological  Society.  It 
mentioned  that  a  Sw^ish  scientific  expedition,  just 
returned  from  the  coast  of  Greenland,,  had  brought 
home  a  number  of  masses  of  meteoric  iron,  fonnd 
there  upon  the  surface  of  the  ground.  These 
masses  varied  greatly  in  size ;  the  lai^est  was  said  to 
weigh  26  tons.  Mr.  David  Forbes  having  recently  re- 
turned from  Stockholm,  where  he  had  the  opportunity 
of  examining  tliese  remarkable  masses  of  native  iron, 
took  the  opportunity  of  stating  that  they  had  been  first 
discovered  last  year  by  the  Swedish  Arctic  Expedition, 
which  brought  back  several  blocks  of  considerable  sise, 
which  had  been  found  on  the  coast  of  Greenland.  The 
largest,  weighing  more  than  49,000  Swedish  pounds,  or 
about  21  tons  English,  with  a  maximum  sectional  area 
of  about  42  square  feet,  is  now  placed  in  the  hall  of  the 
Boyal  Academy  of  Stockholm ;  whilst,  as  a  compliment 
to  Denmark,  on  whose  territory  they  were  found,  the 
second  largest,  weighing  20,000  lbs.,  or  about  9  tons, 
has  been  presented  to  the  Musetrai  of  Copenhagen. 
Several  of  these  specimens  have  been  submitted  to 
chemical  analysis,  which  proved  them  to  contain  nearly 
5  per  cent,  of  nickel,  with  from  1  to  2  per  cent,  of  carbon, 
and  to  be  quite  identical,  in  chemical  composition,  with 
many  aerolites  of  known  meteoric  origin.  When  polished 
and  etched  by  acids,  the  surface  of  these  massM  of 
metallio  iron  shows  the  peculiar  figures  or  markings 
usually  considered  characteristic  of  native  iron  of 
meteraio  origin.  The  masses '  themselves  were  dis- 
oovered  lying  loose  on  the  shore,  but  immediately  resting 
upon  basaltic  rocks  (probably  of  miocene  age),  in  which 
they  appeared  to  have  originally  been  imbedded ;  and 
not  only  have  fragments  of  similar  iron  been  mot  with 
in  the  basalt,  but  the  basalt  itself,  upon  being  examined, 
is  fonnd  to  contain  minute  particles  of  metallic  iron, 
identical  in  chemical  composition  with  that  of  the  large 
masses  themselves,  whilst  some  of  the  masses  of  native 
iron  are  observed  to  enclose  fragments  of  the  basalt.  As 
the  chemical  composition  and  mineralogical  character  of 
these  masses  of  native  iron  are  quite  different  from  those 
of  any  iron  of  terrestrial  origin,  and  altogether  identical 
with  those  of  undoubted  meteoric  iron.  Professor 
Kordensol^ld  regards  them  asaewlites,  and  accounts  tot 
their  oconrrenoe  in  the  basalt  by  supposing  that  they 
proceeded  from  a  shower  of  meteorites  which  had 
fallen  down  and  buried  themselves  in  the  molten  basalt 
during  an  eruption  in  the  miocene  pfflriod.  Notwitl^ 
standmg  that  these  masses  of  metallic  iron  were  (onaA 
lying  on  the  shore,  between  the  ebb  and  flow  of  tide, 
it  has  been  fbund,  upon  their  removal  to  Stockholm,  that 
ftey  perish  with  extraordinary  rapidity,  breaking  up 
rapidly  Mid  falling  to  a  fine  powder.  Attempts  to  ;ae- 
serve  thwn  by  covering  them  with  a  coating  of  vamidi 
hare  as  yet  proved  nnsuccessftil;  and  it  is  actually  pro- 
posed to  prseerTB  them  from  destruction  by  keepiag 
^em  in  a  ti^  of  alcohol. 
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Cimf<j<«w  Oold  Tieldi. — Mr.  Lindsay  D.  Simms,  of 
Fort  Oarry,  says  the  St.  Paul  (MinnuotaJ  Prtu,  who 
haa  just  reached .  St.  Paul,  from  Manitoba,  hrinKa  in- 
formation  that  intense  excitement  prevailed  in  Winni- 
peg, over  recent  gold  diacoTeries  at  Lake  Shabondawan. 
Many  specimens  of  gold  dust  nuggets  and  gold-bear- 
ing quartz  had  been  brought  to  Fort  Giury,  and 
hundreds  at  once  repaired  to  the  scene  of  the  dis- 
coveries. The  government  of  the  Dominion  of  Canada 
is  engaged  in  establishing  a  road  through  the  country, 
between  Fort  William,  on  Thunder  Bay,  and  the 
settlements  of  Bed-river  Valley,  but  aU  work  on  this 
thoroughfare  has  been  entirely  suspended,  the  work- 
men, to  the  number  of  several  hundreds,  having  dropped 
their  shovels,  picks,  and  axes,  and  emigrated  m  a  body 
to  the  gold-fields,  where  they  were  washing  out  with 
their  hands  four  dollars  a  day  and  upwards.  The  early 
explorers  of  a  route  through  the  British  Possessions  dis- 
covered gold  and  silver  in  this  vicinity,  and  later  in- 
vestigations have  shown  that  vast  deposits  of  minerals 
are  to  be  found  along  both  shores  of  the  great  lake. 
Lake  Shabondawan  lies  about  40  miles  due  west  from 
Fort  William,  and  at  least  400  miles  from  Fort  Garry. 
This  lake  is  only  about  ten  miles  in  length,  and  but  two 
or  three  in  width,  and  forms  one  of  many  small  bodies  of 
water  in  that  section.  It  is  bounded  on  the  south  and 
vest  by  a  mountainous  and  broken  country,  through 
which  flow  several  small  and  rapid  streams.  Lake 
Shabondawan  is  but  a  short  distance  from  Silver  Islet, 
in  Lake  Superior,  said  to  be  the  richest  silver  mine  in 
the  world,  and  not  over  160  miles  distant  from  the 
copper-mines  of  Ontonagon.  There  are,  therefore, 
reasonable  g^nnds  for  bdieving  that  these  discoveries 
may  prove  to  be  as  valuable  as  they  are  reported,  and 
that  the  extensive  prospecting  of  experienced  gold- 
hnnters,  which  is  sore  to  follow,  may  yet  develop  mineral 
resources  north  of  Lake  Superior  as  vast  as  those  which 
have  attracted  huq^reds  of  thousands  of  people  to  the 
western  slope*  of  America  and  the  islands  of  the 
I'acifio. 


OBDIHAST  KEETISOS  07  THE  SOCIETT. 
"Wednesday  evenings  at  eight  o'clock. 

KovEKBBB  29. — "  On  Tramways  and  their  Stmcture, 
Vehicles,  Haulage,  and  Uses."  By  W.  Bridobs  Adams, 
Esq.  On  this  occasion  Charles  Hutton  Gregory,  Esq., 
will  preside. 

Decexbsr  6. — "  On  Sewage  as  a  Fertilizer  of  Land, 
and  Land  as  a  Purifier  of  Sewage."  By  J.  Bailit 
Dbktox,  Esq. 

DscEUBEa  13. — "  Observations  on  the  Esparto  Plant." 
By  RoBEHT  JomrsTON,  Esq. 

Decbxbbb  20. — "  On  the  Study  of  Economic  Botany, 
and  its  Claims  Educationally  and  Commercially  Con- 
sidered."   By  Jahbs  Collins,  Esq. 


CAirrOB  LECTUSES. 


The  First  Coarse  of  Cantor  Lectures  for  the 
ensuing  Session  wiU  be  "  On  the  Manufacture 
and  Refining  of  Sugar,"  by  0.  Hadohton  Gill, 
Esq.,  and  will  consist  of  four  lectures,  to  be 
delivered  on  the  following  Monday  evenings  : — 

LbCTUBE  1. — ^MOMDAT,  KoVBXBBB  27. 

Sugar  from  "  cane  "  and  from  beet-root  is  the  same — 
Exists  dissolved  in  water  in  the  plaat-cella— Some  bodies 
can  pass  through  moist  water-tight  membranes — 
Diffusion — Colloids  and  crystalloids-^SolnbUity  :  limits 
of  in  cold  and  in  hot  water — Crystallisation  from  hot 
saturated  solutions  on  cooling — Phenomenon  of  snper- 
satoration — Evaporation — Boiling — "  Boiling  point  "— 


Boiling  point  dependent  on  pressure  on  liquid — Solatioiw 
of  sugar  boil  at  nigher  temperature  than  water. 

LbCTVBB  2. — MoKDAT,  Dbcbkbbe  4. 

Properties  of  sugar — Its  ready  decompombOi^ — 
Action  of  a  high  temperature — Action  of  dilute  aciM— 
Conversion  into  grape  and  fruit  sugars — Other  varietie* 
of  sugar;  their  properties — ^Winning  of  cane  juice  by 
rollers — Bough  evaporation  in  open  pans,  and  consequent 
destruction  of  sugar. 

Lbctdbb  3. — ^Monday  Dbceubeb  11, 

The  sugar-beet — Extraction  of  juice  by  diffhaion  and 
by  presses — Defecation  —  Carbonation  —  Prelimioary 
filtration — Concentration — Befiltration — "  Boilings " — 
Separation  of  syrup  from  crystals — Treatment  of  Symp 
— Second  and  third  products — Molasses — Nature  of 
molasses — Difference  between  molasses  from  cane  and 
beet — Estimation  of  the  value  of  raw  sugar. 

Lbctdbb  4. — Monsat,  Decbxbeb  18. 

The  refining  of  sugar,  the  complete  cleansing  of  it — 
Melting  or  blowing  up — Filtering,  charcoaling,  boiling, 
filling  out,  draining,  liquoring,  stoving — Utilisation  of 
syrups — Treacle. 

These  Lectures  are  open  to  Members,  each  of 
whom  has  the  privilege  of  introducing  two 
friends  to  each  Lecture.  Tickets  for  this  par* 
pose  have  been  issued. 


IHSIA  COlOaTTSE. 
A  Conference  will  be  held  on  Friday  evening, 
December  let      Lieut-Colonel    A.  Romainh 
Wbagoi  will  open  a  discassion  on  the  sabjeet 
of  "  Indian  Forests  and  Indian  Railways." 


Ho>.. 


MEETINGS  FOE  THE  ENSUING  WEEK. 

..SOCIETT  07  ABTS.  8.  Cutor  Lecture.  Hr.  C. 
HkDghton  OIU,  "On  the  HanuAetiin  ud  Befiniog  of 
Bag»r." 

BocUl  Scieaoe  AaocUUon,  8.  "On  the  DcilimblUtT  o{ 
R»  introdncUc  the  Endowed  Sehooli  Bill.    Part  II.'' 

London  IniUtntion,  4.  Prof  Bnxlev,  '*  Smell,  Tute,  and 
ToQoh."    (Coane  on  Elementary  Pbyilolagy). 

Bojrel  Oeofr»phicsl,  si.  1.  Cspt.  R.  F.  Burton,  "  Explo- 
ration of  the  Volcanle  Diitriote  emit  of  Daemaoot.** 
3.  Baron  de  Meltxen,  **  Joaraer  in  Sonttaeni  Arabia." 

Uedieal,  8. 

Actuariee,  t.  Hr.  A.  H.  Bailey,  "On  InaolveoaT-  of  Life 
Intutaaoe  Companies." 

Tuts.  ...Boyal  Uedieal  fend  CUnnvlcal,  8|. 

Civil   Engioeen,  8.     1.  Further  Dimaion  "Pneumatle 

Deipatdi  Tabes."    2.  Ur.  William  Bell, "  On  the  strenw 

of  Rigid  Arches  end  other  Curved  Stmotares." 
National  Union  for  Improving  the  Edocation  of  VTomoi  of 

all    Cleseee,  *.     Central    Committee  Meeting,  at    1*,. 

Cadogan-plsoe. 

Wb>..„.80CIETT  of  ABTS,  8.    Hr.  W.  Bridges  Adamt.  ••  On 

Trunnys  aodttaelr  Btmctnre,  Vetiielee,  Uaalage^  and 

Uses." 
Science  end  Art  Department  (Soath  Kensington  Hnsenm), 

3i.    Prof.  Dnnnn,  "  Elementary  Phystogrspby.** 
Arobisological  AisoeUtlon,  s. 


Tinnu..Xiondon  Instltation,  11.     Mr.  P.  L.  Simmonds,  **  I 

and  Commeree :  Uinstnted  by  the  Baw  Hateriala  of  oar 

Hannfaotnret." 
Royal,  4.    Annoal  Heeling. 
Antiquaries,  sj^. 

Fai. 4H>CIETT  OF  ABTS,  8.    India  Conference.    Uenb-Col. 

Wragge.  "  Ind  *a  Forests  and  Indian  Ballways." 
Philological,  ftl. 
Archaologleal  Instttnte,  4. 
Oeaic(istf  Asaoeiatton,  8.      ^  , 

8AT..,....8elettee  and  Art  Department  (Sontli  Kensington  MnMOB), 
aj.    PmCDnneao,  "SlenMatarTPhyaiagnphx." 
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lournal  of  i\t  Sorids  of  %xis. 


TSo.  993.    Vou  XX. 
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FRIDAY,  DECEMBER  1,  1871. 


u/or  Uu  Socitly  tkould  it  addnutd  to  Ou  Secniary, 
Jcim-ttml,  AcU^ld,  Landau,  W.C. 


pjtOCEEDIHQS   OF   THE   SOCIETT. 


THIKT)  OBOINAIIY  KSETIK8. 

Wednesday,  November  29th,  1871 ;  Edwin 
Chadwick,  Esg.,  C.B.,  Member  of  Council,  in 
the  cbur. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society  : — 

^gg&,  8.  H^  Kathurst,  near  Horsham. 
CoVe,  Alan  Sommerly,  South  Kensington  Muieiun,  Vf. 
Ode,  Licat.  Henry  Hardy,  E.E.,  10,  Qloucestcr-terrace, 

Kensngton,  W. 
SBiaan,  C.  O.,   Adelphi  Bank-chamben,  South  John- 

sticet,  LiverpooL 
Nnnn,T.  W.,  M.R.C.S.,  8,  Stratford-place,  W. 
Straight,  Douglas,  M.P.,  1,  Cloisters,  Temple,  E.G. 
Thomaon,  T.  D.,  21,  St.  Augustine-road,  Camden-town, 

K.W. 
yatnmermann,  F.A.,  7,  Fen-oourt,  Fenchnrch-street,  E.C. 

The  following  candidates  were  balloted  for, 
•ad  doly  elected  members  of  the  Society  : — 

li*TOt»«t.  "Williiuii,  Heal -street,  Manchcattr. 
Bag^uiT,  John,  Bnd«  well  lioyal  Hospital,  Xew  Bridge- 

BaJocr.  LawnwM  J.,  Haydon-hull,  Easbcott,  Watford. 
Bvk^,  BeaxT  O,,  15a,  Grafton-strent,  Bond-8treet,"W. 
Bmt^e,  Jojcipli,  joint  Stock  Bank  (Limited),  Birming- 

bmm. 
BOIiiigharst,  Henry,  3I.I).,  Bedwood-house,  Bromley, 

Kent. 
BUekman,  £er.  Edward  Lewis,  29,  Belsize-park-gaxdens, 

Blnhm,  Heinrich,  Springfield,  Lee-park,  S.E. 
Bolton,  Major  Frank,  Junior  United  Service  Club,  S.W. 
Breese,  Edward,  Morfa-  lodge.  Port  Madoc,  N.  "Wales. 
Brocklehnrst,  William  Coore,  JI.P.,  BuUey-hall,  near 

Macclesfield. 
Brown,  A.  H.,  M.F.,  Richinond-hill,  LiverpooL 
BoTstow,  Edward,  Horsham,  Surrey. 
Cantlon,  Matthew,  U3,  Maida-vale,  W. 
Cbnton,  Robert,  22  and  23,  Aldcrsgate-street,E.C. 
Cmington,    Thomas,  jun.,  F.G.S.,   Field-head-hoose, 
Ebeffield. 

Chrafpois,  Paul  Emile,  69,  Fleet-street,  E.C. 

CoAnae,  Alexander  D.  W.  K.  Baillie,  M.P.,  26,  Wilton- 
eroHBt,  S.W. 

Caarai,  Herman,  4,  Kew  Basinghall-street,  E.C. 
ConatMiie,  George  Sefton,  Queen-street,  Anindel,  Sussex. 
VmlryiDfie,  Dr.  Donald,  M.P.,  Thorpe-lodge,  Norwich. 
Dn  Cano,  Captain  E.,  R.K,  44,  Parliament-street,  S.W. 
Sstall,  Edwin  Davis,  19,  Sutherland-villas,  Brixton,  S.E. 
ttigoBoa,  Winiam,  25,  Albion-street,  Leeds. 
Heming,    Bev.    Arthur  Willis,  Al&ed-house,  Alfred- 

terraoa,  Holloway-road,  N. 
Forbes,  Peter,  Aberdeen. 
Norwood,  William    Bower,    Hopeton-house,    Seafortb, 

liTopigaL 
Wnaildja,  W.  Korris,  Wamham-lodge,  Horsham. 


Fox,  Thomas,  Dover. 

Gainlner,  Charles,  Union  Bank  of  Scotland,  Glasgow. 
Goodall,  Josiah  M.,  21,  Fellows-road,  Uaverstock-hill,  K. 
Graham,  T.  B.,   lo,  Wai-rior-square,  St.  Leonards-on> 

Sea. 
Hart,  John,  Zetland- villa.  Forest-hill,  S.W. 
Hascltine,  George,  8,  Southampton-buildings,  W.C. 
Jones,  Henry,  136,  Fulhum-road,  S.W. 
Jones,  William  Bonner,  26,  Westboume-grove,  W. 
Kendal,  Alfred,  Oakfield-house,  Dukinfield. 
McMinn,  Frederick  A.,  Siindford-house,  Fulham,  S.W. 
MePherson,   Daniel,   Cadiz,    and   Ic,   King-street,   St. 

James's,  S.W. 
Mortimer,  Frederick,  36,  Conduit-street,  Bond-street,  W. 
Moses,  Assur  Henry,  34,  Wcstboume-terrace,  W. 
Offord,  Thomas,  12,  Philip-terrace,  Tottenham,  N. 
Paget,  Admiral  tho  Bight  Hon.  Lord  Clarence,  K.O.B., 

Plusllanfair,  Anglesea. 
Pitkin,  Jumes,  S6,  Red  Lion-street,  Clerkenwell,  E.C. 
Bavenscroft,    Francis,   Birkbeck   Bank,    Sonthampton- 

buUdings,W.C. 
Beadman,  George,  Clydesdale  Bank,  Glasgow. 
Richardson,  William  Henry,  Springwell-mills,  Jarrow- 

on-Tyne. 
Saunderson,  Charles,  Stanmore-lodge,  Kilbum,  K.W. 
Sclater-Booth,  G.,  M.P.,  15,  New-street,  Spring-gardens, 

S.W. 
Scott,   Captain  Robert  A.    E.,   R.N.,   Portland- villas, 

Highgate-hill,  N. 
Secley,  Charles,  jun.,  M.P.,  Stubbings-court,  Chester* 

field. 
Smith,  J.  Moyr,  50,  Walham-grove,  Fulham,  S.W. 
Steele,  James  P.,  13,  Charlotte-street,  Buckingham-gate, 

S.W. 
Stevenson,  James  C,  M.P.,  South  Shields. 
Stewart,  George  A.,  Braemar-lodge,  Queen's-road,  Kil- 
bum, N.W. 
Symons,  Elias  Octavius,  3,  Wellington-square,  Chelsea, 

8.W. 
Taylor,  George  J.,  12,  Montague-street,  Russell-square, 

W.C. 
Thome,  Thomas  H.,  Leamington  Priors,  and  Warwick- 
shire Bank,  Leamington. 
Veitch,  Harry  James,  King's-road,  Chelsea,  S.W. 
Waite,     Henry,    Adelaide    College,    Conyngham-road, 

Sbepherd's-busb,  W. 
Warner,  Nutford,  64,  Essex-road,  N. 
Willey,  Robert,  Ludgate-chambers,  66,  Ludgate-hill, 

E.C. 
Wright,  Joseph  Henry,  104,  Hereford-road,  Bayswater, 

Young,  William,  19,  Exeter-hall,  Strand,  W.C. 

And  as  Honokakt  CoRRs^poNDiNa  Mbkbbb, 
Newton,  Robert    S.,   M.D.,  104,  West  Thirty-eighth- 
street,  New  York. 

The  Paper  read  was — 

TRAMWAYS    AND    THEIR    STRUCTURE, 
VEHICLES,  HAULAGE,  AND  USES. 

By  W.  Bridges  Adams,  Esq. 

It  is  now  approaching  a  period  of  two  years  since  I 
read  in  this  room  a  paper  on  tramways,  endeavouring  to 
foreshadow  therein  the  shortcomings  of  their  proposed 
system,  and  pointing  out  the  requirements  needed.  The 
desirability  of  their  becoming  State  and  municipal  pro- 
perty was  shown,  together  with  misgivings  as  to  any 
State  origination,  and  the  possibility  that  private  com- 
panies, in  the  then  condition  of  commercial  ethics  and 
governmental  perceptions,  would,  on  the  whole,  bo  a 
necessity,  and  might  induce  the  smallest  amount  of  waste 
with  the  greatest  profit  to  both  the  community  and  the 
companies. 

So  far,  the  tramways  have  now  been  delivered  over  to 
companies,  trammelled  with  conditions  which  will  pro- 
Digitized  by  VjOOQ  IC 
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bably  end  in  arViitrationg,  if  at  some  fnture  time  it  be 
found  that  the  diaputps  between  companies  involre  public 
inconvenience  and  inefficient  service.  As  a  commercial 
question,  it  is  quite  clear  that  directors  must  study  the 
largest  profit  for  their  shareholders,  and  that  they  will 
only  give  in  return  for  it  as  much  service  to  the  public 
as  will  prevent  traffic  from  falling  off.  If  a  given  sum 
is  to  be  made  annually,  it  will  be  less  trouble  to  obtain  it 
by  a  small  traffic  than  by  a  large  one,  where  do  compe- 
tition exists. 

The  tramways  are  popular,  and,  if  we  analyse  the 
sources  of  their  popularity,  we  find  them  to  be  threefold. 
First,  greatly  increitsed  space  for  sitting'and  moving  in 
the  vehicles ;  secondly,  a  greater  freedom  from  oscilla- 
tion ;  thirdly,  the  larger  number  of  passengers  provided 
for — preventing  disappointment  in  getting  places.  But, 
to  set  against  these,  there  is  the  great  waste  and  cost  of 
haulage,  not  lessened  but  increased  by  the  substitution 
of  the  rail  for  the  pavement.  The  effect  that  should 
arise  from  the  more  even  surfkce  is  neutralised  by  the 
grooves  in  which  the  wheel  flanges  travel ;  and  the  total 
resistance  to  traction  is  double  that  of  the  ordin^iry  rail- 
way, on  which  the  flanges  of  the  wheels  bear  against 
only  one  surface  with  lateral  freedom,  while  on  the 
tram  they  bear  on  two  surfaces,  and  act  almost  as  a  con- 
stant brake,  as  may  be  verified  by  the  sound  while 
riding,  and  the  incessant  vibration  while  in  motion. 
There  is  no  doubt  that  the  ordinary  omnibus,  with  its 
flexible  construction,  runs  far  more  freely  on  the  stones 
as  regards  traction,  than  does  the  tramway  car  on  the 
rails ;  and  when  we  come  to  the  modem  asphalte  surface, 
which  gets  Vid  of  the  omnibus  oscillation,  the  ease  of 
movement  reduces  the  resistance  to  traction  nearly  to 
the  minimnm.  AVere  the  interior  of  the  omnibus  as  con- 
venient as  the  tramway  car,  there  is  no  doubt  that  it 
would  be  preferred 

But  the  rail  has  an  advantage  which  the  asphalte  has 
not — automatic  guidance.  It  would  be  exceedingly 
difficult  to  steer  an  omnibus  as  long  as  a  tramway-car  in 
sinuous  courses  without  involving  constant  collisions, 
And,  on  the  other  hand,  the  tramway  car,  as  at  present 
constructed,  has  the  disadvantage  of  not  being  able  to 
leave  the  track  when  needed.  It  is  helpless  when  off  the 
rails,  and  constantly  tends  to  run  off  when  on  carves,  as 
may  be  seen  in  the  process  of  placing  the  horses  at  an 
angle  of  forty-five  degrees  with  the  rails,  in  trying  to 
keep  it  on. 

Let  lis  begin  at  the  beginning.  Tramways  are,  or 
should  be,  supplementary  railways,  not  intended  for 
high  speeds,  but  filling  in  the  links  and  breaks  which 
impede  free  transit,  and  adapted  for  moderate  speeds. 
Obviously,  the  road  and  street  snrfiuies  are  the  best 
adapted  for  their  application.  Upon  all  roads,  the  best 
and  cheapest  mode  of  transit  is  the  first  consideration. 
Beginning  with  our  own  feet  and  legs  as  the  means  of 
locomotion,  we  transferred  our  heavier  loads  to  the  legs 
of  quadrupeds,  till  we  discovered  that  the  power  of  the 
quadrupeds  could  be  used  most  economically  in  the 
haulage  of  wheeled  vehicles,  and  that  necessitated  firm 
roads,  and  the  absence  of  firm  roads  gave  rise  to  the 
plank  or  timber  tramway,  gradually  supplemented  by 
the  iron  tram  of  the  earlier  times.  As  the  iron  tram,  in 
its  improved  condition,  permitted  heavier  loads,  it  was 
soon  found  that  steam-power  was  far  more  economical, 
and  capable  of  far  greater  development  and  utility  than 
horseflesh. 

Of  all  the  sources  of  nnisance  in  transit  through  towns 
and  along  roads,  horses  are  the  worst.  It  is  the  dirt  of 
tlie  horses  that  makes  them  slip  on  asphalte  as  well  as 
on  stones,  though  the  joints  in  the  stones  limit  the  amount 
of  slip ;  and  the  contrivance  of  boys  to  pick  np  the  dirt 
as  it  falls,  is  by  no  means  satisfactoiy,  albeit  more  cleanly. 
It  is  one  of  the  many  proofs  of  the  force  of  habit,  that  we 
persist  in  the  use  of  draught  horses  when  the  necessity 
for  them  ceases.    If  there  be  one  advantage  more  than 


is  imagined  that  there  must  be  an  antagonism  between  * 
.steam-engine  and  a  horse,  like  a  clan  feud,  to  go  on  for 
ever,  the  engine  being  the  tightener  and  the  horse  the 
frightened.  Now,  an  engine  may  run  away,  as  in  the 
case  of  the  road-roller  in  Pall-mall,  tampered  with  by  the 
boys,  but  it  is  always  amenable  to  the  turn  of  a  handle,  if 
the  driver  has  wit  enough  to  guide  it ;  but  the  horse  may 
.  take  the  bit  between  his  teeth,  in  a  fit  of  obstinacy  beyond 
control ;  and  even  staid,  respectable  brewers'  horses  are 
not  superior  to  occasional  Aights.  Upon  the  whole,  the 
horse  is  more  mischievous  than  the  steam-engine,  eigfht 
times  as  costly,  and  far  more  dirty.  If  the  legisla.ture 
would  look  at  the  question  fairly,  giving  the  engine  its 
due,  as  they  have  given  horses  more  than  their  due,  no 
long  time  would  elapse  ere  we  should  behold  the  extinc- 
tion of  horses  in  our  cities  as  instnmients  of  drudgery  by 
a  similar  process  to  that  taking  place  on  farms. 

On  a  well-laid  sbvet,  with  a  sufficient  depth  of  solid 
concrete,  and  a  surface  of  elastic  asphalte,  there  would  be 
no  difficulty  in  applyinif  light  traction  engines,  always 
subject  to  the  condition  of  steerage  by  hand.  But  to 
form  general  road  surfaces  in  this  mode  would  be  too 
costly,  unless  in  cases  of  a  large  remunerative  tiaffio.  A 
branch  line  vrill  not  bear  the  same  outlay  as  a  main  line. 
Of  the  value  of  the  genei^al  sar&ce  of  asphalte  there  can 
be  no  doubt,  in  its  freedom  from  blows,  and  noise,  and 
dirt,  other  than  those  of  the  horses,  but  it  can  only  be 
adapted  for  companttivaly  slow  traffic,  unless  -with 
automatic  guidance. 

We  must,  therefore,  come  to  the  rail,  not  necessarily 
in  all  cases,  for  it  would  be  a  disadvantage  in  narrow, 
crowded   streets,  unless  the  vehicles  were  adipted   to 
leave  the  rail  when  needed ;    but  for  the  larger   and 
general  purposes  of  subnrban  transit  we  possess  nothing, 
in  our  present  state  of  knowledge,  comparable  to  the 
wrought-iron  rail,  as  a  smooth,  even,  tough,  and  un- 
breakable substance.    If  we  are  to  attain  this  condition, 
we  munt  resort  to  some  mechanioal  process  for  obtaining 
a  really  permanent  way,  in  the  employment  of  our  iron. 
We  must  have  such  a  mode  of  construction  as  wiU 
permit   the  laying  the  rails,  when  needed,  in  sharp 
carves,  as  sharp  as  35  feet  radius,  in  order  to  take 
advantage  of  street  comers  and  narrow  streets  as  easily 
as  the  existing  horse   omnibuses.      We  must  also  so 
amalgamate  the  rails  with  the  road  surface  that  they 
will  mutually  support  each  other,  and  prevent  separate 
sinking  or  wear.    And  as  rails  can  only  be  made  in 
short  lengths,  the  joints  must  be  so  constructed  as  to 
make  them  ecmivalent  in  strength  to  the  solid  portions 
of  the  rails.    Now  let  us  examine  the  existing  structure. 
A  pair  of  timbers,  some  21  feet  in  length,  six  inches 
in  depth,  and  four  inches  in  width,  are  laid  in  trenches 
in  the  road,  bedded   on  concrete,  which  may  or  mwy 
not  be  solid.    To  keep  these  timbers  to  guage,  a  pair  of 
iron  castings  or  saddles  are  made  to  clip  each  timber. 
Into  these  castings  a  dovetailed  iron  bar  is  made  to  drop, 
keeping  these  tunbers  to  a  specific  width.    The  space 
between  and  outside  the  timbers  is  packed  with  paving 
stones,  or  other  material,  to  form  the  road  surface,  and 
enclose  the  rails,  which  are  flat  bars  4  inches  wide  and 
11  inches  in  depth,  a  groove  being  rolled  in  their  surface 
an  inch  in  widUi  and  ^  inch  in  depth,  leaving  an  interior 
rib  1  inch  in  width,  and  an  outer  rib  2  inches  in  width, 
for  the  wheels  to  run  on.    The  inner  rib  is  notched  on 
the  surface,  on  the  supposition  that  it  will  prevent  hones 
from  slipping,  though  the  notches  are  below  the  general 
surface.     A  plate  of  iron,  i  in.  thick  by  4  in,  wide,  is 
laid  under  the  joints  of  uie  abutting  rails,  and  iron 
spikes  are  driven  into  the  timber,   through  the   rail 
grooves,  to  hold  them  down  and  keep  them  in  position. 

It  must  evidently  be  a  very  difficult  thing  to  lay  such 
rails  into  sharp  curves.  The  rails  may  doubtless  be  bent 
laterally,  but  the  timber  will  maintain  its  right  of  warp- 
ing, according  to  its  structure  and  growth,  in  any 
direction,  unless  used  in  very  short  lengths,  resisted, 


another  in  the  nse  of  tramways,  it  is  to  be  found  in  their    doabUess,  by  the  paving  horizontally,  but  not  vertically, 
applicability  to  the  use  of  steam  as  a  tractive  force.    It '  But  in  the  act  of  pa^g,  it  is  quite  practicable  and 
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to  burst   the  cast  iron  chain  by  too  tight 

ramming,  in  which  case  the  gauge  becomes  irregular. 

The  load  on  each  small  wheel  of  the  vehicle  is  close 

upon  1}  tcoa  when  fully  loaded,  and  if  the  timber  spriogs 

op  and  down,  a  constant  battering  of  the  concrete  must 

take  place  hdow.     If  the  paying  nnks  irregularly,  the 

nil  projota  above   it,  and  is  exposed  to  the  blows  of 

craanng  T«hiclea ;  the  rails  are  subject  to  bend  vertically 

between  the  timber    and  the  iron-joint  plates,  ami  the 

Rwilt  ia  a  coDstant  rise  and  fall  of  the  joints ;  and  the 

-renfication  of  3fr.  Haywood's  remark,  that  "  the  advent 

of  tramwavs  is  always  accompanied  by  a  condition  of 

had  parii^, "  is  indicated  by  the  mem.  oonstautly  employed 

in  the  "maintenance  of  way." 

At  yet,  the  tramways  axe  only  passing  through  what 

maf  be  termed  their  "  baby  disorders,"  but  which  will 

yel  grow  up  into  chronie  disaaSB,  only  to  be  remedied  by 

the  proc«fls  of  removal  at  no  distant  date.    They  are  in 

a  condition  of  permanent  "  rickets." 

We  come  now  to  the  vehicles.     Were  they  fixtures, 
nothing  could  be  better.    They  are  roomy,  well  seated, 
capable  of  good  ventilation,  convenient  in  access  and 
exit,  and  accommodate  a  large  number  of  passengers, 
Bat  when  moving,  the  structiire  is  found  to  be  radically 
VKioas.  To  move  at  &11  along  the  inequalities  and  curves 
ot  the  nils  with  four  wheel  flanges  fitting  too  closely  in 
the  iron  gtooves,  enforces  the  shorteuing  of  the  wheel 
base  to  the  almost.     The  vehicle  is,  with  its  projecting 
eoCnnces,  twenty -foor  feet  in  length,  and  the  axles  are 
leai  than  six  ieet  apart.     If,  therefore,  efScicnt  spring 
were  oaed,  the  result  would  be  groat  oscillation,  far  in 
excess  of  that  experienced  in  ordinary  omnibuses,  and  so 
preat  as  to  be  imbearablo.    To  counteract  this,  blocks  of 
uulia-rabher    on    the    axle-boxes    are    snbstituted   for 
springs,  in  wfaidi  the  motion  is  very  small  vertically, 
and  kU  laterally.    Oscillation  is  thus  removed,  at  the 
cost  of  inceesant,  sharp  vibration,  with  a  constant  grind- 
ing noise,  and  a  quick  jump  of  the  wheels  when  they 
pa«»  over  a  pebble  in  the  rail  groove.     Any  observant 
•paasenger  wVU   be  funiliar  wiSi   this.     Side-yield  to 
obataclca  there  is  none,  and  the  wear  of  the  fianges  and 
grrooves,  and  distorbaace  of  the  rails  in  their  sites  is  in- 
<*asant.     Where  cnrvee  are  necessary, ^absolutely  the 
onJ_y  mode  of  teeping  the  vehicles  on  the  rails  is  to  set 
the  horses   at  an  angle,    pressing  the    wheels  inward 
towards  the  centre  of  the  curve.    To  allow  the  flanges 
anything  like  freedom  would  require  a  groove  upwards  of 
three  inches  in  width,  and  correspondingly  wide  tires. 
An  omnibus,  with  its  wheels  all  free,  rolls ;  the  tramway 
v«)udc,  with  its  wheels  all  fast  on  the  axles,  and  of  very 
saall  diameter,  and  its  axles  always  parallel  to  each 
other,  can  scarcely  roll  at  all ;  it  can  only  be  a  sledge 
donng  a  lai^e  proportion  of  ibo  movement,  and  the 
dkrt  on  the  horse*  tells  the  tale. 

In  aeekang  for  improvement  on  the  existing  tnmway, 
aa  obviuos  advantage  would  be  gained  by  placing  the 
giesteat  width  of  the  rail  vertical,  if  the  existing  form 
pwmitted  any  mode  of  fastening  it,  as  we  should  then 
get  the  greatest  strength  in  the  direction  of  the  load 
Wna  on  it.  The  quantity  of  metal  in  it  is  quite  suffi- 
otsal  to  obtain  a  good  form,  wholly  independent  of 
tia>V>«xaleep»s  and  ^stcnings.  It  should  be  a  deep  rail, 
*ith  a  widia  upper  table,  to  suspend  it  from  the  sorfuce, 
and  a  lewtr  table,  to  key  it  into  the  road,  and  elastic 
Stiea  baltai  at  the  side  channels  at  the  joints,  form- 
ing oach  Bae  of  nils  into  a  continuous  bar,  equally 
stno^  throoghoot.  The  best  form  for  the  rail  top  would 
be  an  open  shallow  channel  with  splajed  edges,  not 
needing  more  than  a  qnarter  of  an  inch  in  depth  in  the 
centre,  and  dispensing  with  fianges  to  the  wheels,  which 
woald  thna  run  as  easily  as  cab  and  omnibus  wheels  run 
in  the  iron  side  gutten  of  the  streets,  and  would  not  run 
out  without  being  pnrposely  drawn  out,  but  could  with 
great  advants«e  turn  out  when  required.  Such  rails, 
with  the  hee<u  four  inches  wide  and  the  stems  six 
incfaca  in  depth,  wonld  form  two  back-bones  to  the  road, 
in  tha  iorm  tt  izon  girders,  preserving  an  even  sorCace, 


and.demonstrating  that  bad  paving  is  not  a  necessary 
aocompaniment  of  a  tramway,  but  only  a  consequence 
of  imperfect  structure.  In  laying  down  such  rails,  the 
simple  plan  is  to  connect  each  pair  of  bars  to  a  pair  of 
cross  timbera  at  their  upper  surface,  as  a  temporary 
guage,  which  timbera  suspend  the  rails  at  the  right  level 
in  trenches  dug  out  sufficiently  wide  and  deep,  to  run  in, 
first,  a,  solid  mass  of  concrete,  forming  a  single  block, 
and  on  that  an  inch  and  a  half  of  aapholte,  an  elastic  and 
tough  bedding,  without  brittleness  or  tendency  to 
crumble  away,  as  do  hard  cements.  Thus,  the  rails 
being  solidly  fixed,  require  no  tiebars,  which  may  be  dis- 
pensed with.  A  pair  of  rails  being  thus  fixed,  a  second 
pair  are  connected  to  the  joints  by  the  fishes,  and  the 
temporary  timber  bars  then  moved  oi^  to  repeat  tho 
process.  When  curves  are  needed,  tho  rails  are  bent 
luterully  by  tho  machine,  either  at  the  works  or  on  the 
spot,  and  there  would  be  no  warp  or  tendency  to  change 
of  form,  and  no  points  or  crossings  would  be  needed,  for 
any  vehicle  would  be  enabled  to  pass  in  or  out  of  tho 
shallow  channel. 

The  only  objection  to  such  a  rail  has  arisen  from  com- 
panies, and  it  is  a  very  valid  one  from  theirpoint  of 
view,  viz.,  that  such  a  rail  would  ofier  great  facilities  for 
use  by  the  proprietora  of  omnibuses,  cabs,  and  other 
vehicles  who  have  contributed  nothing  to  the  cost  of  the 
rails.  But  the  facility  for  making  communications  from 
one  line  to  another,  and  round  street  comers,  and  through 
avenues  at  present  unavailable,  wonld  bo  ample  com- 
pensation, if  made  available,  greatly  facilitating  opera- 
tions, and  diminishing  outlay.  Tho  improved  rail  is 
shown  by  diagrams  of  double  size  section  (Fig.  1,  p.  ii). 

Supposing  such  tramways  obtained,  the  next  considera- 
tion is,  the  vehicles  to  run  on  them ;  for  it  is  of  no  use  to 
make  curves  of  35  ft.  radius,  and  vehicles  only  adapted  to 
two  chain  radios,  or  132  feet.  The  first  condition  in  the 
vehicles  is  that  the  axles  shall  bs  capable  of  radiation, 
i.e.,  varying  from  paralleUsm  to  each  other  to  such  an 
angle  that  each  axle  will  point  truly  to  the  centre  of 
the  curve  they  may  be'traveraing.  This  may  be  done, 
cither  by  making  the  axles  traverse  beneath  the  body,  or 
by  dividing  the  body  with  a  central  joint,  not  interfering 
with  the  passiige-way  through  it ;  but,  when  this  is  doi\e, 
it  is  essential  also  that  each  wheel  should  revolve  in- 
dependently on  its  axle,  as  do  tho  wheels  of  ordinary 
omnibuses,  or  the  vehicle  will  continue  to  be  a  sledge  on 
curves.  These  two  points  being  provided  for,  the  axles 
may  be  placed  at  any  distance  apart,  to  guard  against 
oscillation,  and  thus  efficient  springs  become  possible,  with 
wheels  of  larger  and  more  efficient  diameter.  The  dia- 
gram (Fig.  2,  p.  44)  illustrates  this. 

There  is  yet  another  and  most  important  point.  At 
present,  all  wheels  and  axles  are  dead  weight  without 
elasticity;  the  springs  being  above  tho  axles  and  not 
below.  What  is  neSed  is  to  apply  the  elastic  principle 
aa  closely  aa  possible  to  the  rails.  Vibration,  hurtful  to 
the  health  and  wasteful  to  the  mechanism,  is  caused  by 
blows  between  the  wheels  and  rail,  but  if  efficient  springs 
be  interposed  between  the  wheel  and  tires,  the  blows  will 
disappear  and  the  vibration  also.  I  have  for  many  yeara 
advocated  this  principle  with  more  or  loss  success,  and, 
with  mechanical  results  giving  conclusive  evidence  in  its 
favour.  Mr.  Thompson,  of  Edinburgh,  in  his  advocacy 
of  india-rubber  tires,  has  given  a  valuable  impulse  to 
the  extension,  but  the  object  of  Mr.  Thompson  has  been 
their  application  to  traction  engines,  as  a  flattening 
fulcrum  on  the  road  surface,  to  give  better  adhesion. 
Incidentally,  such  tires  have  been  found  to  form  very 
efficient  springs,  to  save  the  machinery  from  damage. 
But  there  is  a  disadvantage  in  this  external  appli- 
cation. A  yery  large  mass  of  rubber,  both  in  width 
and  depth  is  needed,  but  as  the  adhesive  pressure  is  only 
at  the  apex  of  the  circle,  it  is  essential  to  apply  a  chain 
and  set  of  iron  shoes  to  tighten  it,  and  this  involves 
cost  and  trouble.  Moreover,  it  is  necessary  to  use  a 
hard  quality  of  rubber,  not  so  chemically  durable.  The 
true  position  for  the  rubber,  is  between  tho  wheel  and 
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tire,  in  which  case  the  adhesive  pressure  extends  to  half 
the  diameter  of  the  wheel.    The  valae  of  rubber  can 
hardljr  be  exaggerated.    It  is  practically  artificial  muscle 
of  aniversal  action,  and  inside  the  tire  it  may  be  used  in 
the  highest  condition  of  elasticity,  and  at  the  same  time 
protected  against  all  external  damage.    A  thin  tire  may 
be  osed  -with  it,  which  will  flatten  sufficiently  to  ensure 
contact  and  adhesion  in  the  case  of  dri-ring  wheels  of 
eng;inea.      For  the  rnnning   wheels  of  Tehicles,  it  is 
desiraMe  that  the  tire  should  maintain  a  true  circle. 
"We  may  iUiutrate   it   by  the  action  of  two   blown 
'bladdenh— the  one  partially  fall  of  air,  the  other  tightly 
distended.    The  former  will  not  roll  freely,  tiie  latter 
■wSL    Tie  former  represents  the  condition  desirable  for 
the  drmag  wheel,  the  latter  for  the  wheel  of  the  vehicle. 
Soeh  wheels  will  prevent  all  blows,  both  vertically  on 
the  tread,  and  horizontally  against  the  rails  and  flanges; 
and  when  the  railway  authorities  awaken  to  this  fact 
they  will  find  a  very  considerable  difference  in  the  com- 
fort of  their  passengers,  with  an  equal  reduction  of  the 
coat  in  transit.     On  a  tough  road  the  difference  in  haul- 
age resistance  between  an   efficient  spring  vehicle  and 
one  withont  springs,  drawn  at  high  horse  speed,  is  as 
four  to  one  in  favour  of  the  former ;  and  on  rails,  where 
the  lesiatance  is  largely  increased  by  lateral  in  addition 
to  Teitical  ftietion,  efficient  springs  become  a  matter  of 
pazamoont  importance.     Wheels  of  this  kind,  applied  to 
a  tractKm  engine  on  the  common  road,  obtained  a  silver 
medal  from  £e  jodgea  of  Ihe  Agricultnial  Exhibition  at 
Wotrerhampton. 

Amongst  other  considerations  not  the  least  important  is 

the  possibility  of  speed.  Other  things  being  equal,  time  is 

equivalent  to  money ;  and  to  obtain  great  speed  from 

horse  traction,  with  heavy  loads,  is  simply  a  question  of 

hoiae  killing — cmelty  to  animals.    The  average  speed  of 

the  existing  tramways  is  about  four  miles  per  hour,  and 

that  with  serious  distress  to  the  horses.    'What  we  need 

ia  to  be  able  to  increase  or  diminish  our  speed  at  pleasure, 

according  to  safety.    We  cannot  do  this  till  we  resort  to 

the  power  of  steam  or  elastic  gases.    Why  we  have  not 

done  this,  is  because  we  have  not  yet  produced  an  engine 

combining  simplicity  and  efficiency  with  tortuous  transiU 

The  engines  of  the  railways  are  adapted  only  for  straight 

linear  and  if  they  nm  on  curves  it  is  at  a  great  cost  and 

waste  of  power,  and  thoy  cannot  run  at  all  on  such  curves 

as  are  required  for  the  ordinary  purposes  of  streets  and 

toads.     Of  contse  the  steam  power  that  can  be  made 

available  most  depend  upon  the  load  on  the  driving 

wheds,  and  that  load  must  be  governed  by  the  capacity 

of  tiie  rails  to  carry  it. 

A  system  of  rails  such  aa  described,  would,  without 

dtflScoItr.  carry  a  load  of  two  tons  per  wheel.    Four 

driving  wheels  could  be  used,  making  a  load  of  eight 

tons.      Taking  the  steam  power  as  one-fifth  of  the 

insistent  load  on  the  driving  wheels,  that  would  givo  a 

traction  force   of  3,600  lbs.   at  the  rails.      With  the 

resisting  friction  of  the  vehicles  reduced  to  the  minimum 

by  the   appliances  before  described,  the  resistance  per 

ton  on  the  level  should  not  exceed  8  lbs.,  and,  theo- 

njbcally,  snch  an  engine  should  draw  a  load  of  450  tons 

<m  the  level  at  20  miles  per  hour,  or  43  tons  up  a 

giadMst  of  one  in  thirty  at  ten  miles  per  hour.    Of 

ooime  these  speeds  could  not  be  used  on  sharp  curves  of 

T8ry  ratall  ridins,  but  the  speed  could  be  then  reduced, 

ana  increased  on  the  straight  line.    With  the  two  axles 

of  tho  fooT  driving  wheels  four  feet  apart,  and  n  pair  of 

trailing  wheels  radial,  making  a  total  wheel  base  of  ten 

feet,  the  tires  of  the  driving  wheels  compensating  on 

carves,  sach  an  engine  would  oe  perfectly  adapted  to  work 

carves  of  35  feet  radius.    See  diagram  Fij;.  3,  p.  44. 

One  of  the  purposes  which  snch  a  lino  and  engine 
would  snbserve  would  be  the  connection  of  railways 
with  each  other.  The  open- channel  rail  would  permit 
ordinary  railwajr  tmcks  to  run  on  it.  the  wheels  bearing  | 
on  their  flangea.  They  wonld,  it  is  true,  run  with  con- 1 
■derable  fHction,  on  account  of  the  wheels  being  fixed 
en  file  axlea,  bat  with  the  tires  made  revolving  and 


elastic  this  would  cease.  But  they  would  not  work  the 
extremely  sharp  curves  withont  the  axle  being  made  to 
radiate.  The  advantage  and  economy  of  being  enabled 
to  deliver  a  truck-load  of  goods  or  materials  irom  the 
supplier  to  the  receiver  direct,  without  shifting  the  load 
into  road  vans,  would  be  found  so  great  that  all  needful 
appliances  would  soon  follow.  The  engine  described 
would  be  far  more  powerful  than  needed  for  street  and 
suburban  uses,  but  it  would  supply  a  want  on  the  great 
public  roads  of  no  small  amount. 

The  steam  coach  of  Walter  Hancock  weighed  about 
four  tons,  but  it  had  two  large  driving  wheels,  a  bad 
road,  and  varying  and  uncertain  gradients,  and,  more- 
over, insufficient  boiler  power.  These  difficulties  can 
now  be  got  over.  An  engine  with  a  load  of  less  than 
three  tons,  on  four  driving  wheels — a  load  far  less 
damaging  than  the  existing  tram  cars — would  give  a 
tractive  force  at  the  rails  of  over  1,000  lbs.,  equal  to  a 
load  of  125  tons  on  the  level  rails,  at  ten  miles  per  hour, 
and  could  carry  a  supply  of  fuel  and  water  for  half  a  day; 
or  could  rise  an  ascent  of  1  in  30  with  12  tons  load, 
commanding  all  the  heights  round  London  with,  say,  100 
passengers,  free  from  all  risk  or  oscillation,  and  working 
the  sharpest  curves. 

What  then  are  the  objections?  Only  superstition 
or  prejudice  F  It  is  supposed  that  an  engine  must 
coiisist  of  a  dirty-looking  boiler,  greasy  machinery, 
volumes  of  smoke,  hissing  steam,  and  one  or  two  very 
dirty  men  as  driver  and  stoker.  The  objectors  have 
before  their  mind's  eye  a  colliery  engine,  or  one  of  those 
used  as  a  navvy's  assistant.  'There  is  about  the  same 
resemblance  between  such  an  engine  and  what  might  be, 
as  between  a  pleasure  carriage  and  a  dust  cart.  Both  go 
on  wheels  ;  but  the  engine  may  be  built  as  elegantly  aa 
a  pleasnre  carriage.  It  may  have  ornamental  form  super- 
imposed on  its  utilitarian  structure.  It  may  be  painted 
and  varnished,  and  adorned  with  utilitarian  heraldry  of 
modem  times,  quite  as  suggestive  as  the  utility-based 
heraldry  of  the  olden  time — the  ploughshares  that  won 
battle-fields,  or  tho  war-steeds,  or  cressets,  or  embattled 
towers,  or  iron  crowns,  or  portcullises,  or  Dragons  of 
Wantley,  or  Golden  Fleeces,  or  ermined  mantles,  or 
barred  helmets,  or  battle-axes,  or  swords,  or  scymitais. 
The  fire-king,  and  the  water  kelpie,  and  the  Undises,  and 
the  Northern  gnomes  working  beneath  the  seated  hills, 
and  the  dwarfs  of  the  coal-mines,  and  Charles's  Wain, 
and  all  the  n  heels,  and  valves,  and  tools  of  engineering, 
are  at  the  behest  of  the  modem  herald  who  may  wi& 
to  curry  favonr  with  horses  and  horse-owners,  by  show- 
ing pleatiiirr-engines  in  competition  with  pleasure- 
carriagnj,  nn'l  remove  from  sight  those  external  indica- 
tions th'it  of  end  the  aristocratic  hoise,  accustomed  to 
carriage  elcj.ancic8.  Every  piece  of  unpainted  metal 
might  bo  p'lished  aa  highly  as  a  curricle-bar,  and 
every  oil-rnp  closed  by  tight  valves,  and  the  fuel  hidden 
away,  with  nn  ample  foot-plate,  and  every  convenience 
for  the  driver  and  stoker,  who  might  thus  be  quite  as 
clean  and  smart  in  externals  as  the  driver  or  conductor 
of  an  omnibus,  or  the  fastidious  ruler  of  a  Hansom  cab. 

"  But  thero  is  the  risk  of  explosion  !"  cries  another 
objector.  No  doubt  that  risk  exists  in  proportion  to  the 
magnitii'ln  of  the  boiler,  but  it  diminishes  in  proportion 
to  the  docronse  in  size,  »nd  to  the  simplicity  of  structure. 
The  risk  inn  eases  as  the  square  of  the  diameter,  sup- 
posing the  same  thickness  of  metal  maintained,  and  m 
small  boilers  the  thickness  of  metal  may  be  beyond  all 
risk.  We  have  not  yet  culminated  to  tho  point  of  per- 
fection in  boiler  structure,  and  the  processes  we  have  to 
take  t<>  may  be  easily  indicated.  In  boiler-making,  as 
in  other  things,  we  are  apt  to  stick  to  the  existing,  and 
eschew  the  possible,  under  the  nick-name  of  theory. 

But  how  about  the  smoke  ?  Nothing  very  difficult 
Smoke  is  unbumed  fuel,  and  simply  waste.  Coke  is  a 
very  inefficient  ngent  in  producing  steam.  Conl,  which 
induces  lambent  flame  impinging  on  the  heating  snrfiuse, 
is  fur  more  efficient.  But  coal  badly  burned  may  be  as 
inefficient  as  coke.  Every  one  who  pokes  a  8100117  flie 
Digitized  by  VjiJUV  It 


46 


JOUBNAL  OP  THE  SOCIETY  OP  ARTS,  December  1,  1871. 


knows  that  the  nuh  of  air  iadncea  flame,  and  when  loco- 
motiye  engines  smoke  we  may  be  quite  sore  that  it  is 
from  want  of  such  poking  as  -wHl  give  air  to  the  interior 
mass  of  heated  fuel.  The  fire  should  resemble,  as  nearly 
as  possible,  a  large  lamp,  with  the  fire  impinging  through 
the  whole  fire-box  and  tubes.  In  making  a  fire,  or  light- 
ing a  lamp,  the  first  thing  we  have  to  do  is  to  establish 
a  gas-making  apparatus.  We  do  so  when  wo  light  a 
rushlight,  as  may  be  seen  by  the  small  blue  flame  at  the 
Irattom.  The  best  fuel,  therefore,  is  that  which  is  most 
easily  convertible  into  gas,  a  process  which  is  carried  on 
in  every  oil  or  paraffin  lamp  on  our  tables,  and,  if  rightly 
adjusted,  without  any  smoke  or  smell.  The  best  fuel, 
therefore,  for  a  street  locomotive  would  be  paraffin  oil, 
or  some  equivalent  liquid,  which,  passing  gradually  into 
perforated  iron  tubes  in  the  fire-boz,  heated  by  a  small 
fire  of  coke,  would  be  evaporated  into  gas,  instantly  con- 
verted into  flame  by  a  sufficient  supply  of  air.  The  ques- 
tion is  only  of  cost,  and  it  may  be  that  efiective  fuel  at  a 
high  price  per  ton  is  cheaper  than  low  priced,  if  tested 
by  the  quantity  of  steam  produced.  In  using  solid  fuel, 
the  essential  question  is,  how  to  mix  the  due  quantity  of 
air  with  the  gas  as  fast  as  it  rises.  To  accomplish  this, 
interstices  must  be  provided  and  maintained.  With  gas 
this  is  easy,  and  the  quantity  may  be  adjusted  to  the 
demand,  by  turning  a  handle,  with  the  greatest  facility, 
without  opening  the  door  of  the  fire-box. 

With  regard  to  interstices  in  solid  fuel,  there  is  a  manu- 
&otttied  fuel  now  about  to  come  into  the  market,  formed 
bom  coal  dust,  which,  rightly  applied,  bidsfnir  to  supply 
the  want  by  ensuring  the  presence  of  air.  This  coal  can 
be  compressed  into  spheres  of  a  convenient  size,  and 
which,  when  placed  in  the  furnace,  only  touching 
eadi  other  at  points,  while  the  air  rushes  freely 
round  them,  the  burning  taking  place  on  the  surfaces, 
and  the  air  passages  can  be  maintained  till  the  whole 
is  consamed. 

There  is  another  source  of  annoyance,  the  noise  of  the 
intermittent  blast;  this  is  now  got  over  in  some  traction 
engines  by  discharging  the  blast  into  a  chamber,  and 
thoice  into  the  open  air,  in^  a  continuous  stream.  But 
the  true  method  would  seem  to  be  by  spliUing  it  into 
several  currents.  Tho  blast  of  a  trumpet  is  induced  by 
its  expanded  tube  form.  Were  the  opening  intersected 
with  wires,  tho  sound  would  bo  modulated,  and  a  similar 
efiisot  might  be  produced  in  the  steam  blast. 

In  very  small  engines,  the  chances  of  explosion  maybe 
reduced  to  the  bounds  of  a  very  small  possibility,  but 
that  possibility  may  be  reduced  to  an  impossibility  by 
var}-ing  the  medium  through  which  the  heat  power  is 
used,  substituting  air  for  water.  In  the  use  of  steam,  a 
magazine  or  accumulator  is  needed,  containing  a  large 
supply  under  pressure.  In  the  use  of  air,  the  pressure 
required  is  obtained  at  every  stroke  of  the  piston,  with- 
out any  accumulation.  Steam  is  used  at  a  pressure  of 
lOOlbs.  to  the  inch.  Hot  air  does  not  exceed  Idlbs.  to 
the  inch.  Therefore,  to  obtain  a  given  power,  a  much 
larger  cylinder  is  required  in  the  case  of  hot  air  than  is 
required  with  steam,  and  the  weight  of  the  machine  is 
increased ;  but  to  set  against  this  the  hot  air  requires  no 
boiler.  The  blast  of  air  driven  through  the  fire  inten- 
sifies the  combustion,  and  swells  its  volume  to  the  re- 
quired pressure.  The  sound  of  tho  blast  in  escape  is  of 
course  subject  to  tho  same  conditions  as  the  steam 
engine,  and  can  be  dealt  with  after  the  same  methods. 
There  would  be  no  difficulty  in  constructing  a  hot  air 
locomotive,  weighing  not  more  than  three  tons,  to  de- 
velop a  traction  force  of  6001bs.  at  the  rails — a  force 
ample  for  the  purpose  of  drawing  a  load  of  600  pas- 
sengers through  the  streets  and  suburbs  of  Tx>ndon. 

Such  an  engine  could  no  doubt  be  made  to  do  its 
haulage  equally  well  on  asphalte  as  on  rails,  with  the 
exception  that  it  would  cease  to  be  self-guided,  and  must 
be  provided  with  arrangements  accordingly. 

The  outlay  for  such  an  engine  would  probably  not 
exceed  that  required  for  the  purchase  of  a  stud  of  hones 
required  for  working  an  omnibus  of  equivalent  load, 


with  the  advantag*  that  the  engine  would  work  ineea- 
santly  without  falling  sick,  and  tibat  the  cost  of  worlctBg 
it  would  be  scarcely  one-eighth  that  of  the  horses,  and  it. 
would  not  be  subject  to  dying.  It  would  carry  with  it 
its  fuel  for  a  whole  day,  eating  its  carbon  while  working, 
instead  of  knocking  off  like  horses  to  their  oats  or  maize  ;. 
and  the  rises  and  falls  in  the  price  of  fiiel  wculd  be  less 
than  those  of  the  horse  food.  Moreover,  the  engine 
would  not  destroy  the  road  with  eight  pickaxes,  like  the 
eight  horse-shoes,  and  the  gases  discharged  by  the  blast 
without  smoke  would  leave  no  residuum  like  that  mark- 
ing the  track  of  the  horses  with  a  constant  nuisance. 
The  source  of  quarrel  and  dispute  between  trumway  and 
omnibus  horse  owners  would  cease,  inasmuch  as  horse 
owners  could  not  live  under  the  competition  of  steam  or 
hot  air. 

The  better  housing  of  the  working  classes,  now 
imperatively  urged  as  a  necessary  means  of  national 
progress,  can  only  be  accomplished  in  its  most  desirable 
condition  by  the  aid  of  cheap  transit,  and  it  has  been 
proved  that  the  largest  source  of  profit  to  transit  com- 
panies is  "  third  class,"  in  other  words,  the  great 
masses  of  working  humanity.  The  humanising  influence 
of  gardens  may  be  accessible  to  some  of  the  families 
of  working  men  as  distance  vanishes  in  mechanical 
fitcilities.  If  commercial  stimolos  induces  a  company  to 
work  in  this  direction,  it  will  be  a  great  advance  on  the 
morals,  prosperity,  and  happiness  of  our  great  com- 
mercial and  manufacturing  cities ;  but  till  wo  can  get 
mechanical  power  substituted  for  horseflesh  as  the  means 
of  transit,  we  shall  be  as  far  behind  in  the  results  as  are 
omnibuses  and  stage  coaches  compared  with  railways, 
—at  a  given  cost  doing  only  one-eighth  of  the  work. 


DISCUSSION. 

Ki.  T.  A.  Katey,  7.6.8.,  said— I  have  listened  with  the 
greatest  interest  to  the  very  valuable  paper  we  have 
just  heard  read,  and  have  followed  the  arguments  step 
b^  step  ;  but  as  there  are  a  few  points  on  which  I  differ 
from  Mr.  Adams,  and  several  points  not  touched  upon,  I 
crave  a  few  minutes  while  I  call  attention  to  the  same. 
Mr.  Bridges  Adams  has  only  glanced  at  the  desirability 
of  tramways  becoming  State  or  municipal  properties. 
Now,  I  take  it  that  tramways,  like  the  letter  post,  the 
telegraph,  the  railways,  and  the  supply  of  gas  and  water, 
in  fact  all  great  organisations  that  afiect  tb(f  community 
at  large,  should  belong  to  the  State,  to  be  worked  for  the 
benefit  of  all,  and  not  exclusively  to  be  enjoyed  by  the 
wealthy,  who  can  afibrd  to  hold  shares  in  ><uch  under- 
takings; but  that  the  poor  man  should  also  participate  in 
their  benefits,  either  by  a  reduction  in  the  price,  or  by 
the  profits  diminishing  government  taxes.    Tramway 
companies  at  present  receive  their  authority,  either  from 
a  special  Act  of  Parliament,  or  from  a  provisional  order 
granted  by  the  Board  of  Trade,  and  confirmed  by  the 
legislature.      With  respect  to  the  latter  course,  myself 
and  friends  have  found  it  a  snare  and  delusion ;  for  after 
being  entrapped  by  its  provisions  to  spend  hundreds  of 
pounds  last  year  in  preparing  plans,  and  going  through 
the  whole  paraphernalia  of  standing  orders,  wc  found  at 
last,  even  after  tho  Board  of  Trade  had  granted  the 
provisional  order,  that  a  single  member  of  the  House  of 
Commons    could,  by  making    the   metropolitan  tram- 
ways   a    party   question,    disregard    every   consideia- 
tiou  for   the  public  service  around  London.      I  hear 
that   there  are  more  bills    this    year    than    last  for 
tramways,   and    I    therefore   trust   that   Mr.    Bridges 
Adams's   prognostication    that  the    "  baby    disorders"' 
that    the    various    lines     are    now    undergoing   may 
result    in    their    complete    recovery,    instead    of   the 
dire   remedy  of  complete   removal,  which  he  predicts. 
I  look  upon  the  successful  introduction  of  tramways  aa 
one  of  vast  importance  to  every  city  in  the  world,  but 
more  especially  to  the  rural  districts  of  Great  Britain,  as 
all  turnpike  trusts  not  in  debt  are  to  be  abolished  next 
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ytat,  and  the  expense  oi  mamtaioing  the  roads  thrown 
apoik  the  parishes.     The  expt-nse  of  keeping  up  the  turn- 
pike roads  throuffhont  the  whole  of  England  and  Wales 
is  officially   stated  as  £1,071,763  128.  7d.    Now,  if  a 
gcnecal  system  of  trxniwayg  were  adopted  throughout 
Ute  countr}-,  the  greater  part  of  this  sum  would  be  saved 
Ma  ratepayer,  ns   the  tramway  companies  are  obliged  to 
keep  two-thirds  of  the  road  in  repair.    It  will  be  in  the 
lecoUectiun  of  nuiny  thiit  just  previous  to  the  introduc- 
tion, of  nilirays  our  English  roadmaking  had  arrived  at 
an  ezcelkDce  that  has  never  been  surpassed,  and  rarely 
equalled  by  any  other  nation.     But  the  intended  traffic 
wu  diverted  by  the  railways.    These  roads  are  now  in  a 
^ioidid  condition,  and  are  ready,  without  any  engineer- 
i^difficnltv  or  much  expmse,  to  receive  back  that  local 
nysde  traffic,  from  town  to  town  and  village  to  village, 
that  the  railways  have  for  a  time  intercepted,  and  which 
taWDways  are  destined  in  the  future  to  again  replace. 
Tbeie  are  still  many  improvements  wanted  in  the  method 
of  iaying  the  lines,  the  form  of  rail,  and  the  construction 
-of  carria^s,  and  also  a  reduction  in  the  present  cost  of 
vorka.    I  had  hoped  that  from  Mr.  Adams's  great  ex 
perience,  we  should  have  heard  more  about  the  cost  of 
the  petmanent  way  on  an  ordinary  macadamised  turnpike 
mad.    In  constructing  tramways  in  streets  already  laid 
wi^  granite  8<'ts  or  asphulto,  the  expense  is  not  very 
fcetH,  the  material  bein^  un  the  ground,  but  if  you  have 
to  by  a  tramway  along  a  road,  the  granite   pitching 
abme  will  cost  some  £2,000  a  mile.     What  is  wanted  is  a 
cheap  and  efficient  system  of  laying  the  rails  along  the 
turnpike  roads  without  the  need  of  this  expensive  paving 
— a  permanent  way  that  will  cost  about  £3,000  a  mile, 
-ereiything  complete.     I  can  quite  understand  the  neces- 
sity of  something  strong,  that  will  resist  the  constant  out- 
ward thrust  of    the   wheels    in    the  present  narrow- 
grooved  rail,  but  a  great  deal  of  this  may  be  obviated 
oy  the  moinner  of  driving  the  horses.     No  driver  that 
I   have   as  yet    spoken   to   understands  this,  or  that 
ifc  makes  any  ^ffereoce  in  the  traction,  on  and  off,  his 
endeavouring  to  keep  bis  horses  as  straight  as  possible 
in  tite  track.    To  do  this  effectually,  the  driver  should 
be  aaated  near  the  roof,  so  that  he  might  keep  his  eyes 
in   the  centre  of  the  way,  as  an  acrobat  does  when 
witiring  ozi  a  tight-rope.     At  present,  the  tramway  car 
Cndfls  the  horses,  and  not  the  horses  the  car.     One  of 
the  diagrams  on  the  wall  shows  what  is  known  as  the 
"on  and  off  system,"  which,  as  shown  there,  appears 
■»ery  good,  but  it  was  tried  practically  for  some  years  in 
&e  Kut  India  Dock-road,  for  the  heavy  produce  coming 
bom  the  docks,  but  the  difficulty  is,  with  a  large  car 
eatrying  some  60  people,  if  you  once  get  off  the  track 
foa  come  to  a  dead  stop,  because  the  traction  is  so  much 
mew  led,  and  you  require  eight  horses  to  pull  the  car. 
In  Paris,  in  1864,  they  tried  the  on  and  off  system  by 
taking   Uie   flanged  wheels  off   the   cars  and  putting 
<Sbtt»  on,   hat    then  it  was  found  that    four    horses 
woe    required.       I    quito    agree     with   Mr.    Bridges 
*it»m»     that    the  time  has  arrived  when  steam  might 
ke  advantageously    used.      The   tramways    are    ready 
Ik  it ;  the  public  are  willing  to  seo  it  adopted ;   the 
hitMk,  I  promiae,  will  not  shy  at  it  if  properly  con- 
■ttaetad.   It,  therefore,  only  requires  a  further  enlighten- 
mott  of  oar  legislature  for  it  to  be  successfully  adopted. 
With  leipct  to  curves,  I  should  think  that  the  adoption 
of  3tr.   Fairlie's   bogie   system   would  ba   found  most 
tSdent.     Oar   railways  give  ns   the  means  of  quick 
tamsit  to  and  from  all  the  principal  towns,  but  the  fares 
am  not  cheap,  nor  the  carriages  comfortable.     What  we 
i  ia  the  means  of  f  xpeditionsly  travelling  on  the 
zoada  from  village  to  village,  giving  a  sys- 
opening  up  of  the  whole  country,  which  has 
long  advocated  by  my  friend  Mr.  T.  L.  Holt. 
I  l»ve  the  Aononr  to  be  connected  with  two  lines  of 
taaammr,  one  from  London,  through  Acton  and  Ealing, 
to  Bonuall,  to  be  extended  hereafter  to  Oxford,  the  other 
fta  JEi^cn'Ara-roedto  Watford^  being  the  first 


currying  out  the  fiist,  as  the  line  will  pass  through  a  dis- 
trict ot  large  market  gardens,  it  is  proposed  to  adopt  a 
plan  of  portable  rails  to  be  putdown  in  the  fields,  to  aUow 
n  truck  to  be  loaded  with  vegetables  or  other  produce,  and 
then  conveyed  straight  to  London  without  further  un- 
loading.   A  similar  plan  is  successfully  carried  out  by  a 
friend  of  mine  at  Tintugel,  in  Cornwall,  in  loading  ships 
with  slates  on  the  l>each.    The  carts  bring  down  the 
slates  to  the  sand,  when  a  crane  lifts'  the  body  of  the 
cart  off  its  wheels  and  places  it  on  a  flat  truck,  that 
runs  along  portable  lengths  of  rails  laid  on  sleepers 
t<-mporarily  fastened  together.      When    the   vessel  is 
loaded,  it  is  taken  up  and  put  away  until  wanted  again. 
The  other  line  north  to  Watford,  the  country  being 
generally  grazing  land,  permanent  turn-outs  will  be  laid 
down  into  the  principal  farm-yards,  to  receive  the  milk 
for  London,  calculated  at  20  tons  daily,  for  this  short 
district  alone.    The  promoters  of  these  two  routes  have 
anticipated  Mr.  Bridges  Adams'  suggestion  of  cheap  fares 
for  the  working  classes,  and  have  voluntarily  undertaken 
to  provide  working  men's  carriages  at  cheap  rates,  with 
a  view  of  facilitating  the  industrious  artisan  residing  in 
the  suburbs.     If  a  cheap  general  system  of  tramway, 
under  the  supervision  of  the  government,  were  laid 
along  the  common  turnpike  roads  throughout  the  length 
andbreadth  of  the  land,  who  can  foretell  what  would  be 
the  benefits  to  the  community  at  large.    Mineral  pro- 
perties and  coal  fields  would  be  opened  up ;  the  many 
thousand  acres  of   waste  land  would   be  brought  into 
cultivation  that  now  lie  fallow;   in  fict,  we  might  set 
our  surplus  population,  instead  of  emigrating  to  distant 
lands,  migrating  and  squatting  upon  the  unreclaimed  soil 
of  Old  England ;  for  who  is  there,  even  among  the  poorest 
of  the  poor,  that  would  not  rather  eat  a  dry  crust  in  our 
glorious  free  England,  than  enjoy  plenty  at  the  Antipodes. 
In  the  outlying  agricultural  districts  the  farmer  would 
get  his  produce  easily  to  market,  and  have  manure  brought 
back  in  return.     The  industrious  working  man,  who 
cultivated  a  garden  in  spare  hours,  and  kept  a  pig  and  a 
few  fowls,  would  always  find  a  ready  sale.  The  residents 
along  the  roads  would  get  coal  and  every  commodity 
wanted  delivered  at  their  doors.     The  parish  authorities, 
instead  of  raising  a  rate  for  the  repair  of  the  roads, 
which  in  some  districts  will  be  very  onerous,  would  have 
the  roads  kept  in   repair  by  the  tramway.     This   is 
essentially  an  age  of  national  progress  and  development, 
and  I  hold  it  to  be  not  only  the  duty  of  the  State,  but 
also  imperative  upon  every  individual,  to  unite  in  pro- 
moting what  is  clearly  demonstrated  to  be  for  the  common 
welfare  of  the  community  at  large.     If  men  of  position 
and  learning  would  cease  talking  to  the  working  man 
about  abstract  and  republican  theories  of  government, 
and  just  put  their  shoulders  to  the  wheel — the  tramway 
wheel — and  assist  in  obtaining  for  the  artisan  (as  Mr. 
Bridges  Adams  has  this  evening  so  justly  pointed  out) 
the  means  of  cheap  and  easy  transit  into  the  suburbs  or 
country,  that  he  might  cultivate  his  bit  of  garden,  I 
venture  to  predict  that  discontent,  poverty,  and  poor- 
rates  would  be  matters  of  little  moment  in  the  future, 
and  that  we  should  have  less  of  that  much-vexed  question, 
the  equal  division  of  land,  for  the  working  man  would, 
in  the  enjoyment  of  his  cottagb  and  garden,  feel  a  greater 
respect  for  himself,  and  thus  cease  to  covet  his  richer 
neighbours'  broad  acres. 

Hr.  F.  jr.  Bramwell,  C.E.,  said  he  would  not  discuss  the 
political  economy  aspect  of  the  question,  or  say  whether 
or  no  the  government  should  take  such  enterprises  out 
of  the  hands  of  companies,  any  more  than  they  should 
interfere  in  a  like  manner  with  bakers'  shops,  which  were 
at  least  equally  necessary  ;  but  would  confine  himself  to 
engineering  questions,  with  which  he  was  more  familiar. 
Mr.  Adams's  criticism  on  the  construction  of  the  present 
cars  was  most  valuable,  for  having  had  the  honour  of 
that  gentleman's  acquaintance  for  some  years,  and  having 
served  under  him,  ho  wi)s  able  to  say  that,  if  there  was 
one  thing  more  than  another,  it  was  the  question  of  the 


of  Ji  OM  from  London  to  Birmingham.    In  I  carriages,  which  had  to  roll  upon  any  kind  of  road,  rail, 
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nr  otherwise.     It  was  too  much  the  habit  of  enginears 
to  spend  all  their  cnerj^iea  on  the  construction  of  the 
ro:iil,  Hnd  overlook  altogether  the  requirements  of  a  good 
carriage,  thoai^h  this  was  of  almost  equal  importance, 
>>oth  to  the  comfort  and  safety  of  the  passengers  and  to 
thu  dividends  of  tho  company,  because  on  it  depended 
tbit  greater  or  less  tractive  force  required.     Mr.  Adams 
hHd  pointed  out  the  defects  of  tho  present  cars  when  in 
motion,  one  of  which  was  that  the  wheel  base  being  only 
e  fi'et,  with  Hn  extreme  length  of  24  between  the  plat- 
forms, it  was  impossible,  considering  the  curves  which 
had  to  be  traversed,  to  have  efficient  springs,  otherwise 
the  oscillation  would  be  insupportable.    The  makers  of 
these  cars,  for  some  reason  or  other,  continued  the  tin- 
fortunato  practice  of  makers  of  rolling  stock,  of  having 
wheels  which  would  not  radiate,  and  which  were  fixed  to 
the  axles.    It  was  almost  incredible,  after  the  years  of  per- 
sistence on  the  part  of  Mr.  Adams  and  others,  that  this 
fundamental  error  should  be  persevered  in ;  but  so  it  was. 
They  were  told  that  on  railways  there  was  a  mechanical 
difiVrence    in    making  work  that   would    stand   when 
thu    wheel    was    loose    on    the    axle,  and,    therefore, 
the  wheels  must  be  keyed  fast.     He  did  not  believe  this 
was  so,  but  thought  it  quite  possible  to  make  n  railway 
wheel  which  would  run  forty  miles  an  hour  with  eiifety, 
being  loose  on  the  axle,  for  it  must  be  bone  in  mind  that 
the  Hxle  would  also  revolve. .  Therefore,  the  revolution 
would  not  bo  OS  in  the  case  of  a  common  carriage  wheel, 
but  simply  tho  differential  revolution  due  to  any  curva- 
ture on  which  the  carriage  might  travel.     But  when 
you  came  to  a  tram  car  going  at  the  rato  of  4, 10.  or 
even  20  miles  an  hour,  that  difference,  at  any  rate,  did 
not  arise,  and  it  was  idle  to  say  that,  in  the  present 
approach  to  mechanical  perfection,  it  was  out  of  the 
question  to  make  a  wheel  loose  on  the  axle.    It  was, 
however,  a  still  greater  mistake  not  to  put  the  wheels  on 
a  radiating  axle.     (Mr.  Bramwell  illustrated  the  im- 
portance by  a  diagram  on  the  blackboard.)     In  goine 
round  a  sharp  curve,  with  a  radius  of  say  36ft.  and  a  6 
foot  wheel  base,  there  would  be  a  slip  equal  to  one- 
twelfth,- in  other  words,  for  every  12  feet  which  the 
carriage  moved  forward  there  would  be  a  side- way  slip 
of  one  foot  by  a  sledge  or  skidding  action.    If  at  the 
samo  time  there  was  a  guage  of  4ft.  6in.,  with  the  same 
wheel  base  and  radius  of  curve,  the  slip  arjsing  from  the 
wheels  being  fixed  on  the  axle  would  be  one-eighth  for 
one  wheel ;  ur,  supposing  the  outer  wheel  not  to  slip  at  all, 
but  to  go  at  the  true  rato  of  tho  carriage,  the  inside  wheel 
would  slip  one-eighth  of  the  whole  motion  ;  but,  as  tho 
inner  wheel   only  carried   half  the  weight,  that  one- 
eighth  slip  would  become  one-sixteenth  of  the  whole 
weight  travelling  forward.    Therefore  the  sliding  action 
produced  by  non-radiation  in  such  a  case  would  be  l-12th 
of  the  whole  forward  motion,  whilst  that  arising  by  the 
non-looseness  of  tho  wheels  would  be  l-16th.    If  the 
wheel  base  were  increased,  the  axles  not  being  made  to 
radiate,   the  slip  would   increase  enormously,  but  the 
slip  due  to  tho  fixity  of  the  wheels  would  not  so  increase. 
Mr.  Adams  stated  that  tram  cars  could  not  leave  the  line, 
hut  on  one  of  the  earliest  established,   viz.,  along  the 
docks  in  Liverpool,  there  was  a  flanged  wheel  on  an 
eccentric,  by  raising  which  the  driver  could  at  any  time 
leave  the  groove  and  drive  off  the  line,  so  as  to  allow 
another  coming  in  an  opposite  direction  to  pass.    He 
was  much  pleased  to  see  that  Mr.  Adams  was  not  afraid 
to  attack  that  stupid  and  dirty  animal,  the  horso,  whosic- 
interests  and  peculiarities  were  so  much  considered  thut 
wo  had  to  give  up  the  use  of  steam  on  common  roads. 
which  36  years'  ago  was  far  more  used  than  at  present. 
He  could  not  help  thinking  that  a  vigorous  effort  ouKht 
to  be  made  to  show  the  public  that  horse  carriage  was  a 
mode  of  locomotion  only  suited  to  an  in  font  state  of 
society,  and  we  ought  to  be  getting  past  it.     There  was 
no  doubt  that  Mr.  Adams  was  quite  right  with  regard  to 
the  india-rubber  tires.    What  was  wanted  to  get  rid  of 
was  the  successive  blows  arising  from  the  rolling  action 
not  being  perfect;  and  no  doubt  the  best  means  of  meet- 


in;;  this  WHS  to  introduce  the  elastic  substance  at  tli» 
nenrcst  point  to  where  friction  took  place.  The  india- 
rubber  made  an  enormous  reduction  in  the  amount  of  ■> 
wear  and  tear,  and  added  greatly  to  the  conafoit 
of  passengers.  Thompson's  engines  with  india-ru'bber 
tires  had  been  alluded  to,  and  he  could  confirm  the 
good  character  given  of  them  from  ha-ving  officially 
inspected  and  reported  upon  them.  He  had  &.one  the 
same  with  Mr.  Adams's  elastic  tire,  but  not  so  fully  as 
he  could  wish,  for  the  engine  was  found  so  useful  that 
it  was  taken  away  from  the  judges'  inspection  for  active 
service.  The  primary  object  in  Thompson's  tires  was  to 
get  great  tractive  force,  but  in  so  doing  he  also  obtained 
a  most  useful  elasticity,  so  much  so  that  he  used  the 
same  kind  of  tire  for  the  steering-wheel,  and  in  the  case 
of  the  omnibus  which  was  to  be  used  behind  one  of 
these  engines  for  the  India  mail  service,  which  was  also  \ 

fitted  with  india-rubber  tires,  the  motion  was  yery  easy 
indeed.    Mr.  Adams  had  stated  that  no  engine  had  yet         ' 
been  made  which  would  go  round  a  sharp  curve,  but  he 
presumed  this  only  applied  to  railway  engines,  for  35  ^ 

yenrs  ago  Mr.  Hancock  ran  his  steam  omnibus  from  '■ 

Faddington  to  the  Bank  at  a  6d.  fare,  and  took  any 
curve  required  on  the  road ;   and  not  only  so,  he  had 
seen  him  take  it  into  his  own  yard,  and  turn  completely         ■* 
round  in  its  own  length,  and  come  out  again.    Again,        -' 
down  at  StafTord,  when  the  Indian  carriage  was  takezr         ' 
into  the  station-yard,  it  was  run  round  ana  round  in  its 
own  length  for  several  minutes  together.    He  did  not         'i 
think  Mr.  Adams  was  quite  right  in  some  of  his  calcula-  i 

tions,  because,  although  no  doubt  the  traction  power  of         s 
an  engine  witit  four  wheels  would  he  what  be  hfid  stated,         ; 
he  did  not  think  an  engine  could  be  obtained  of  tlie 
requisite  power  of  that  small  size.    He  believed  also  it  ■was- 
an  error  to  say  that  Mr.  Hancock  had  not  boiler  po^er 
enough,  forhousedconstantly  to  ride  in  his  steam  cairu^ge, 
and  md  not  remember  their  being  short  of  steam.     The 
boiler  was  of  a  most  ingenious  construction,  which  had.         , 
hardly  been  excelled  since.    Coke  was  said  to  be  a  \M\d.       , 
fuel ;   but  not  only  did  Hancock  and  others  use  colce,      , 
but  until  about  sixteen  years  ago  all  locomotive  eonnes 
used  it,  and  it  was  an  evil  day  for  the  comfort  of  llie 
public  when  it  was  discontinued.     No  doubt  it  was  true 
that  coke  did  not  produce  flame  if  you   burned    an       , 
isolated  piece,  but  when  there  was  a  depth  of  coke   ixk     _' 
the  fire-box  the  air  which  came  in  to  aid  the  combustaoxx 
produced  carbonic  acid  at  the  bottom,  which,  rising  xrp 
through  the    coke,    produced    carbonic   oxide,    wl»cSk. 
burned  with  a  fiame,  so  that,  althotigh  using  a  noi^— 
gaseous  fuel,  you  produced  a  gas  flame.     In  tho  distx-icts  . 
where  anthracite  coal  was  used  in  the  copper  smeltazig 
furnaces,  the  workmen  very  ingeniously  availed  tbexxx—  J 
selves  of  the  same  property.    By  burning  the  antl&x'^  ' 
cite  coal,  not  upon  open  fire-bars,  but  by  aUowinf^    ■ 
thick  bed  of  clmkers  to  form  thereon,  through  wliid) 
the  air  found  its  way  in  such  small  quantities  that 
bonic  oxide  was  produced,  the  upper  air  came  in  to 

with  it,  and  in  that  way  a  long  flame  was  prodtx 

There  were  only  two  drawbacks  to  the  use  of  c^lc^ 
one  was  its  cost,  and  the  other  was  that  the  minnte  ^^&x- 
ticles  had  a  much  more  powerful  effect  in  cuttaog'  oa 
the  tubes  than  particles  of  coal.  Many  discussions  Xxslv 
teken  plnee  in  that  room,  when  lent  to  the  Instita-C^  c»i 
Kaval  Architects,  on  the  subject  of  liquid  fael,  bn«  ^ 
word  or  two  more  might  not  be  out  of  plsu^.  ^PVs^l 
might  be  either  in  the  solid  form,  as  cool  or  coke,  in.  1.1x4 
form  of  an  impalpable  powdery  liquid,  or  gase^o-vm 
Bei^inning  with  the  latter,  there  was  the  system  oC  "^MKzj 
Siemens,  who  made  all  his  into  carbonic  oxide,  and  -w-*^ 
could  regulate  the  admission  of  air  to  a  nicety,  grS'^r-S.:^' 
iiny  requisite  amount,  the  gaseous  fuel  being  perfjcy  ^^_;^^ 
Jivisible.  Then  there  were  various  methods  of  bar 
liquid  fuel,  which  being  olso  infinitely  divisible,  a 
amount  of  surface  could  be  exposed  in  a  small  s^ 
and  perfect  combustion  secured.  Then  there  was  a  :»3fc  i 
\)y  Mr.  Crampton,  an  old  friend  of  his  own,  who  "i. 
lately  hit  upon  the  expediait  of  reducing  his  cosj  t.-^-'^ 
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almost  impalinble  powder  and  blowinj^  it  into  the  far- 

naee.     In  this  w&y   also   the   air  could  be  regulated 

exactlr.  and  Tsry  gtx>d  resalts  had  been  obtained.   Unleu 

one  of  th«se  moies  were  adopted,  the  old  plan  must  be 

iUlo««d,  of  bomingf  coal  or  coke  in  blocks  so  large  that 

Hie  air  eoold  permeate  through  them,  vrhilst  at  the  same 

time  titere  ahoold  be  enoagh  surface  exposed  to  do  the 

work  Tcqiuted.    The  gr'^at  difficulty  in  this  case  was  to 

«.void  iraate.    Krery  one  agreed  that  smoke  was  a  waste 

(xednct,  but  experience   showed  that  unless  you  could 

get  rid  of  it  by  mechanical  firing,  it  was  more  economical 

to  hire  t  amaderable  amoant  of  waste  smoke  from  the 

Aism^-stack  than  to  admit  air  sufficient  to  consume 

it,  far  titis  could  not  very  well  be  done  without  a  good 

dal  of  unoonsnmed  air  passing  through  the  fire,  and 

tbetatimg  the  heat.     For  these  reasons,  either  the  use 

of  liquid  or  gaseous  fuel,  or  of  Mr.  Crarapton's  process, 

wtnld  probably  be  preferable  for  road-engines.     With 

regud  to  extenul  appearances  and  so  forth,  he  oouM  not 

btip  again  tcfming  to  Jlr.  Hancock's  carriages,  which 

were  t«allT  elegant   Tehiclea :    not  a  particle  of   the 

macUnery  was  to  be  seen,  there  was  no  smoke,  no  waste 

ateam,  and  i»>  poffing  from  the  exhauster,  while  the  only 

attendant  viaMe«u  one  who  would  certainly  bear  com- 

OUVKta  with  an  onmibus  conductor  of  the  present  day. 

WUhTCgud  to  the  dangler  of  explosion,  he  thought  it  was 

a  mistalK  to  say  that  it  was  as  the  squiire  of  a  diameter  of 

the  hoilei;  the  metal  being  of  equal  thickness.     The 

dangvr  of  a  rBp4urB  was  direetly  as  the  diameter,  but 

assoning  a  mpbue  to  take  place,  then  the  danger  was  as 

'tke  aqaars  of  the  diameter,  that  being  the  proportion  in 

.vkieh  the  eontsnta  increased.     It  had  been  said  that 

ateam  snginaw  required  a  reservoir  of  steam  under  pres- 

anre.  which  air  engines  did  not;  but  he  recollected  about 

thirty   years    ago,  a  steam  vessel    working  upon    the 

Thames,  ia  which  tiiere  was  no  steam  reservoir,  and  conse- 

Hi»ally  nathing  to  blow  up.     It  was  called  Howard's 

'''qmekslra'  eogiae,"  which,  however,  was  a  misnomer. 

The  tut  was  the  boiler  was   provided  with  a  double 

VttoB.  <n  Thich  was  an  amalgam  of  quicksilver  and 

had.  whkhsarved  as  a  receptacle  for  the  heat  of  the  fire  ; 

tbste  was  no  water  at  all  in  the  boiler ;  to  start  the  en- 

^IB',  yoa  made  one  itroke  with  the  feed  pump, which  put 

iai»  the  kder  just  sufficient  water  to  form  st^m  for  one 

rmlatioo.  ^Qie  en^^e  then  started,  and  by  means  of  an 

^rtiBiualy  iagmioas  contrivance,  supplied  the  boiler  at 

eidi  stroke  with  enough  water  for  the  next,  and  no  more. 

Thsrefiire  if  the  boiler  had  burst,  there  was  nothing  in 

ikto  da  any  harm.     If  there  were  any  reason  to  fear  the 

^■ayr  •(  explosion  some  such  plan  might  be  rosorted 

>>;  MaftkMgh  there  were  about  14,000  locomotives 

OB  tbe  mitsays  in  Kngland,  and  an  explosion  was  hardly 

heard  at  eaee  a  year,  the  statistics  of  boiler  explosions 

ere  otber  difficult  to  get  at ;  bat  explosions  were  said 

be  1  in  2,000 ;  but  this  he  believed  to  be  an  ex- 

Bri'it  1 1  frti»i«tft.  since  it  was  made  on  the  assumption 

thwe  were  only   160,000   boilers  in  the  country, 

mi.  in  all    probability,  there  were  a  great  many 

Ban,  whii^  would  reduce  the  average  accordingly. 

te.  Hsfmid  said,  as  a  matter  of  fact,  he  had  ridden  1 

hitamway  carriages  drawn  by  steam-engines  in  the 

\  atates,   passing   along  common  roads ;   and  it 

bh>  iotarasting  to  know  that  at  Madrid,  at  the 

at,  thronifh  one  street,  the  cars  were  drawn 

Although  he  confessed  he  did  not  like 

tka  lies  tl  sagines  along  common  roads,  he  had  always 

■md  the  time  would  come  for  them,  and  he  believed  now 

it  wuold  come  aoooer  than  he  had  once  expected. 

Jfc  Bait  said  almost  all  he  had  heard  that  night 
bat  a  reminiscence  of  what  was  said  when  rail- 
first  brought  out    The  difficulties  which  Mr. 
had  saggested  with  regard  to  tramways  were  no 
e  whioh  were  made  then ;  and  when  the 
oace   down,  and  fully  in  work,  there 
ke  ■•  wan  difficulty  with  regard  to  them.    Put- 
upon  the  tramways  was,  he  believed, 


bat  a  matter  of  time.  Captain  Tvler  had  reported 
to  the  Board  of  Trade,  he  believed,  that  ultimately 
steam-engines  most  be  used  upon  common  roads, 
and  Mr.  Haywood  had  expressed  the  same  opinion.  But 
the  difficulty  at  the  present  time  was  to  get  the  tram- 
ways upon  the  common  roads,  not  getting  engines  upon 
the  tramways ;  and  he  believed  the  Society  would  best 
exert  its  influence  in  endeavouring  to  educate  the 
members  of  the  legislature  with  regard  to  matters  of 
practical  science.  It  was  a  matter  of  astonishment  and 
regret  that,  in  a  commercial  country,  the  government 
should  be  entirely  in  the  hands  of  persons  who  knew 
nothing  of  commerce,  and  in  whose  education  commerce 
had  formed  no  part.  What  was  wanted  in  order  to  en- 
courage tramways  was,  to  remove  the  restrictions  which 
prevented  their  being  laid  down  on  the  highways  of  the 
country.  There  was  an  enormous  expense  attendant  on 
getting  an  Act  of  Parliament,  or  going  before  the  Board 
of  Tiwle,  which  was  a  great  impediment  to  the  develop- 
ment of  this  traffic,  and  many  of  the  restrictions  were 
utterly  useless. 

Itr.  Qnrlsy  Smith  said  his  experience  of  the  tramway 
in  the  Greenwich  and  Deptford  district  was  most  favour- 
able. It  had  done  a  great  deal  of  good  in  the  neigh- 
bourhood, for  although  it  had  only  been  opened  on  the 
13th  of  September  last,  from  his  own  personal  knowledge 
he  found  that  a  vast  number  of  houses  which  previously 
were  empty  were  now  occupied,  and  trade  in  the  neigh- 
bourhood generally  was  much  improved.  No  doubt  there 
were  difficulties  connected  with  the  system,  such  as  the 
rigidity  of  the  carriage  and  other  matters,  which  mecha- 
nical -engineers  would  no  doubt  soon  remedy,  but  the 
comfort  derived  from  them  by  the  general  public  was  so 
great,  that  it  would  be  an  immense  misfortune  if  they 
were  removed.  The  great  difficulty  whioh  occurred  in 
their  neighbourhood  was  the  narrowness  of  Septford- 
bridge,  which  prevented  more  than  one  car  passing;  at  a 
time,  so  that  they  had  to  signal  to  one  another,  and  very 
often  two  or  three  cars  were  kept  waiting.  He  should 
be  glad,  therefore,  if  Mr.  Haywood  would  turn  his 
attention  to  what  might  be  done  to  the  improvement  of 
the  roads  in  thiir  district. 

The  OluUrman  said — I  have  so  recently  and  so  fully 
explained  my  views  on  the  subject  of  the  pavement  of 
towns,  in  its  economical  as  well  as  in  its  [sanitary 
aspect,  that  I  deem  it  unnecessary  to  say  much  on  the 
present  occasion.  When  the  subject  of  taramways  was 
last  brought  forward  here,  I  advocated  the  opinion  that 
they  ought  only  to  be  allowed  to  be  laid  down  on  behalf 
of  the  public  as  part  of  the  public  roadways,  and  not  as 
a  means  of  trading  profit  on  the  necessities  of  transit. 
It  is  only  by  dereliction  of  public  duty  and  principle,  so 
that,  if  not  executed  by  the  public  authorities  they 
will  not  be  exoonted  at  all,  that  their  exocuUon, 
as  trading  monopolies,  can  be  excused.  As  explained 
by  Mr.  Adams,  it  is  necessary  to  the  trading  com- 
panies so  to  construct  their  tramways  as  to  exclude 
from  their  use  all  vehicles  that  do  not  pay  any 
toll.  By  sudi  exclusive  construction  the  tramways 
are  made  very  much  a  nuisance  to  private  vehicles.  Mr. 
Hooper,  a  member  of  the  Society,  an  eminent  eairiage 
builder,  has  been  called  upon  to_  repair  many 
private  carriages  on  account  of  the  injuries  done  to  them 
by  the  tramways.  The  progress  of  carriage  improve- 
ment is  to  make  the  wheels  narrower,  but  he  has  been 
obliged  to  make  them  wider  again,  that  they  may  not 
get  into  the  tramway  ruts,  and  sustain  the  wrenches  they 
now  do.  It  is  to  be  borne  in  mind  that  the  nuisance  of 
the  tramways  (of  whioh  I  have  myself  had  experience), 
has  not  been  confined  to  gentlemen's  carriages,  but 
is  extended  to  all  sorts  of  light  vehicles,  trades- 
men's light  carts,  gigs,  and  the  like.  Certainly,  im- 
partially considered,  I  think  it  will  be  agreed  that 
these  exclusive  tiading  tramways  ought  not  to  be 
allowed  to  go  any  farther  into  towns.  They  are  open 
to  all  the  economical  objections  which  the  pablic  now 
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feel  towards  railway  companies.  They  are  open  to  the 
objection  of  exclusion,  and  the  mechanical  objection  of 
injury  and  nuisance  to  all  the  excluded  private  vehicles, 
and,  so  far  as  relates  to  them,  to  their  impeding  the 
freedom  of  transit.  Even  if  the  parishes  were  at 
full  liberty  to  use  them,  I  do  not  see  that  they 
would  in  towns  and  urban  districts  be  eligible,  us 
compared  with  the  extraordinary  material  that  has 
been  laid  down  in  Chcapside,  and  that  has  sustained 
in  80  remarkable  a  miinnor  its  tremendous  traffic  of 
twelve  thousand  vehicles  daily.  A  roadway  of  that 
peculiarly  powerful  sort  of  material,  laid  down  of  the 
space  equal  to  a  pair  of  tramway's,  may  cost  double  the 
tramways,  but  then  it  will  accommodate,  not  only  double, 
but  three  or  fourfold  the  amount  of  traffic,  besides  insur- 
ing those  indirect  economies  which  I  have  specified  in 
my  paper,  of  reduced  dirt,  noise,  and  vibration.  It  gives 
freedom  to  all,  and  to  all  very  nearly  as  good  haulage  as 
on  the  tramways.  I  do  not  observe  in  the  City  asphalte- 
covered  streets  that  difficulty  of  guidance  of  engines  or 
vehicles  experienced  of  whidi  Mr.  Adams  apprehends. 
Nor  do  I  agree  with  him  that  we  must  come  to  the  rail, 
certainly  not  in  cities,  or  in  suburban  districts  of  con- 
siderable traffic ;  and  I  question  whether  in  rural  districts, 
because  for  those  districts  a  thinner  asphalte  surface,  or 
naked  concrete,  will,  with  the  lesser  traffic,  be'  available. 
The  long  demonstrations  in  Paris,  as  well  as  here  in  the 
City,  have  considerably  altered  my  opinions  on  tram- 
ways, as  I  know  they  have  those  of  very  distinguished 
engineers.  The  paper  of  to-night  displays  the  Superior 
quality  of  most  of  Mr.  Adams'  papers,  of  advanced  and 
refined  suggestions.  I  am  sure  you  will  give  him 
heartily  the  vote  of  thanks  which  I  now  beg  to  propose 
to  him. 

Vr.  Adami  said  that,  as  the  boiir  was  late,  he  would 
reserve  his  reply  to  the  various  criticisms  for  the  pages 
of  the  Journal. 

A  model  was  exhibited  by  Mr.  George  (Jore,  "  Of  an 
improved  means  or  apparatus  for  guiding,  breaking,  and 
guarding  the  wheels  of  tramway  cars  and  other  vehicles, 
and  the  method  of  fixing  and  acting  upon  the  same." 
The  principle  of  this  invention  consists  in  combining  a 
guide-wheel,  break-block,  and  guard  in  one  apparatus. 
The  guide-wheel  being  for  tiie  purpose  of  enabling 
tramway-cars  and  other  vehicles  to  leave  or  return  to  a 
line  of  tramway  at  any  point.  The  break-blocks  are 
fixed  to  the  guide-wheel  frames,  and  are  acted  upon  by 
one  and  the  same  arrangement  of  apparatus.  The  frames 
to  which  the  guides  and  breaks  are  attached  are  so 
arranged  as  to  form  wheel-guards  for  the  purpose  of 
•amoving  any  obstacle  from  off  the  line  of  tramway,  and 
preventing  persons  being  run  over  if  accidentally 
knocked  down.  The  guide  consists  of  a  metal  wheel 
fixed  in  a  metal  break-frame,  this  frame  being  made  in 
such  form  as  to  answer  the  purpose  also  of  a  wheel- 
guard,  as  hereafter  described.  When  used  before  and 
behind  a  pair  of  carriage  front  and  back  wheels,  they 
act  in  the  threefold  manner  as  guide,  guard,  and  break, 
but  when  fixed  between  a  pair  of  front  and  back  wheels, 
as  guide  and  break  only.  This  apparatus  is  acted 
upon  by  means  of  a  long  metal  oar  or  rod  run- 
ning the  length  of  the  carriage,  and  communicating 
wit^L  both  driver  and  conductor,  this  bar  or  rod 
having  what  is  termed  right-and-l«it  handed  screws 
formed  on  it  which  act  upon  the  combined  apparatus  in 
manner  following : — By  turning  the  screw  bar  in  one 
direction  the  breaks  will  be  applied  and  the  carriage 
stopped,  and  by  turning  the  bar  in  the  opposite  direction 
the  guide  wheels  wiU  be  lifted  or  turned  out  of  the 
groove  of  the  rail,  and  the  carriage  can  then  run  on 
to  the  ordinary  road  as  long  as  may  be  absolutely 
necessary.  In  some  cases,  in  lieu  of  the  screw,  a  lever 
action  could  be  adopted  with  equal  effect.  This  com- 
bined arrangement  of  guide,  break,  and  guard  is  fixed 
and  framed  to  the  bearings  of  the  carriage  wheels  in 
such  manner  that  the  loading  and  unloading  of  the 


carriage  does  not  in  any  way  cause  the  apparatus  to  be 
raised  or  depressed. 

Some  blocks  of  patent  fuel  of  the  British  and  Foreign 
Patent  Fuel  Company  (Limited)  were  exhibited,  in  which 
the  small  coal  is  so  mixed  wilh  other  substances  that 
it  acquires  a  hardness  and  consiatenco  superior  to  that 
of  ordinary  block  coal,  and  is  not  subject  to  melt  or  fly- 
in  pieces  in  the  fire,  but  bums  in  a  manner  somewhat 
resembling  charcoal,  though  with  flame  in  addition. 
The  odour  resulting  from  combustion  is  not  like  that  of 
coal  smoke,  but  is  very  much  like  that  of  burning  acid. 
The  samples  shown  were  in  the  form  of  ordinary  bricks, 
and  will  pack  very  solidly  for  transit  by  sea  or  land. 
Of  course,  it  might  happen  that  an  unskilful  fireman 
might  pack  them  too  closely  in  layers  in  the  furnace 
for  the  due  admission  of  air.  Moulded  in  a  spherical 
form  the  combustion  would  be  perfect,  but  they  would 
of  course  be  more  bulky  in  transit. 

[With  reference  to  the  use  of  steam  on  tramways,  -we 
are  informed  that  a  steam-carriage  is  in  course  of  con- 
struction specially  adapted  for  use  on  tramways. — Bd. 
J.8.A.] 

AmroinrcEMEirrs  bt  the  council. 


CHAHNEL  PASSAGE. 


The  Council  have  appointed  a  Committee  to 
consider  and  report  how  far  the  existing  means 
of  crossing  the  Channel  can  be  improved,  and  to 
take  evidence  thereon,  the  Committee  to  con- 
sist of  Lord  Henry  G.  Lennox,  M.P.,  Chairman  ' 
of  the  Council,  Mr.  F.  A.  Abel,  F.R.S.,  Mr.  E. 
Chadwick,  C.B.,  Captain  Donnelly,  R.E.,  Mr. 
Eboral,  Captain  Douglas  Galton,  C.B.,  P.R.8., 
Admiral  Inglefield,  Mr.  0.  W.  Merrifield,  F.R.8., 
Admiral  Ommanney,  C.B.,  F.R.8.,  Mr.  E.  J. 
Reed,  C.B.,  Admiral  Ryder,  Captain  Robert 
Scott,  R.N.,  Mr.  Seymour  Teulon,  Vice-Ohair- 
man  of  the  Council,  Sir  Ed.  Watkin,  and  General 
Eardley-Wilmot,  F.R.S. 

LOKOOK  CABS. 

The  Council  have  appointed  a  Committee  to 
consider  and  report  what  premiums  can  be  offered 
for  the  improvement  of  London  cabs,  such  Com- 
mittee to  consist  of  Mr.  A.  Cassels,  Mr.  H.  Cde, 
C.B.,  Captain  Douglas  Galton,  C.B.,  Admirid 
Ommanney,  O.B.,  F.R.S.,  and  General  Eardley- 
Wilmot,  F.R.S.  

KOSCOW  FOLTTECHKIC  EZHIBrnOir. 
The  following  gentlemen  have  been  added  to 
this  Committee : — Mr.  Donald  Nicol,  Lieutenant 
Moukhanof,  of  the  Russian  Navy,  and  M.  Gabriel 
Kamensky,  of  the  Russian  Consulate. 

TBIAL8  OF  COTTOK  QVm. 

The  Council  have  received  the  following  letter 
from  Dr.  J.  Forbes  Watson : — 

Qaeen'i  Hotel,  Hanchoater,  Noremlwr  StUi,  ISTl. 
Sir, — I  have  the  honour  to  inform  you  that  arrange- 
munts  have  been  made  to  conduct  a  series  of  trials  in 
Manchester,  for  the  purpose  of  ascertfuning  the  best  forms 
of  cotton-gins  fur  cleaning  the  various  kinds  of  cotton 
produced  in  India.    The  trials  will  commence  on  Tuesday 
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aext,  the  2Sth  inst.,  and  it  ia  expected  that  they  will  last 
tmtil  about  the  20th  of  December.  A  lai^a  quantity 
(npvaids  of  30  tons)  of  seed-cotton,  of  different  aorts, 
haa  been  procmed  for  the  proposed  trials,  and  every  care 
is  being  taken  to  ensure  that  the  resulta  obtained  shall 
be  tnutworthy. 

The  Cotton  Snpply  Association,  in  the  general  interest 
of  tlie  trade,  has  appointed  a  committee  to  assist  me  on 
tbe  occasion,  sad  to  see  that  tiie  programme  laid  down 
baa  Ven  &ithfaUy  followed. 

This  ao^ject,  howeTer,  ia  one  in  which  the  Society  of 
Alts  if  to  liJcely  to  take  an  e&ective  interest,  that  I  feel 
I  lai  at  libeity  to  ask  if  the  Ck)uncil  of  the  Society 
swM  iiaTe  the  goodness  to  arrange  to  be  represented,  at 
all  erents  for  some  part  of  the  timo  during  which  the 
trials  are  expected  to  last. 

I  nuy  mention  that  all  the  principal  cotton-gin  makers 
in  the  country  have  entered  machines  for  trial,  that  the 
nombo'  of  gins  entered  amount  to  eighteen,  and  that  these 
probably  exhibit  every  kind  of  mechanical  arrangement 
for  the  ginning  of  cotton  which  has  up  to  this  time  been 
invented. 
I  have  the  hanoor  to  be.  Sir,  your  obedient  servant, 

J.  FoBBBS  Watsox. 
To¥.LeSen  Foatar,  Eiq.,  SacreUry,  Society  o(  Arts. 

The  following  letter,  addressed  by  Dr.  Forbes 
Watson  to  the  mannfactarers  of  gins,  describes 
^enenlly  the  natnre  and  object  of  these  trials : — 

lodla-offlce,  Xjondon,  Stli  November,  1871. 
It  has  been  decided  to  commence  the  long  and  un- 
avcodably  deferred  cotton-gin  trials  on  Tuesday,  the  28th 
inst>,  and  they  will  take  place  in  Manchester,  where 
prenuses  affording  the  necessary  facilities  for  the  purpose 
have  been  secored. 

Upwards  of  thirty  tons  of  seed-cotton — a  considerable 

proportion  of  which  was  recently  received  from  India — 

are  avulable  for  the  proposed  trials,  and  the  arrangements 

on.  tbn  occaaom  will  be  such  as  to  afford,  it  is  believed, 

nsnlts  of  a  tborougUy  trustworthy  description. 

In  the  meantime,  I  have  to  inquire  if  it  is  your  inten- 
tion to  eater  one  or  man  gi])S  for  trial,  and,  if  so,  to  ask 
yoa  to  be  good  enoogh  to  fill  np  and  refiam  to  me  one 
or  more  of  the  emdosed  forms  as  soon  as  possible. 

The  details  of  the  various  arrangements  which  it  is 
intended  to  effsct,  with  the  view  of  obtaining  reliable 
leaolta,  will  be  explained  before  the  trials  begin,  and  any 
sn^ettions  which  yon  may  make  will  receive  the  fullest 
attenbon. 

ne  nqnisite  amount  of  floor  space  will  be  railed  off 
and  allotted  to  yon,  for  the  working  within  the  same,  of 
mwh  gins  aa  you  may  enter,  and,  as  the  "  power  "  and  the 
niiiiiMiiiji  driving  pulleys  will  be  provided,  it  will  only 
be  needfiil  for  yon  to  arrange  for  their  feeding  and 
oaanagement  during  the  trials.  The  speed  at  which  the 
«K.'«»mgr  irill  revolve  will  be  throughout  at,  as  nearly  as 
poarible,  the  rata  of  140  revolutions  per  minute.  The 
Su»nj«t»f  of  the  driving  pulleys  presently  on  the  shafting 
ia  U  inches,  but  any  size  of  pulley,  up  to  1%  inches  in 
Saaeter,  which  you  may  desire  will  be  supplied. 

the  ootton  for  the  tnul  consists  chiefly  of  native  or 
?ivi;p»^H|,  Indian  cotton,  and  of  American  seed  cotton 
jfionninDharwar.  A  considerable  quantity  of  "  Uplands" 
ootton  bam  America  is  likewise  available,  as  well  as  some 
Sgyptiaa.    It  will,  therefore,  be  requisite  for  you  to  indi- 
cate the  kind  of  cotton  which  you  wish  to  be  used  in  test- 
in^aodi  gin  or  gins  as  yon  may  enter  for  trial. — I  am,  &c., 
J.  Forbes  Watsoij, 
Beporter  on  the  Products  of  India  to  the 
Secretory  of  State  in  Council. 
P.S. — ^I  shall  bo  happy  to  send  you  for  present  use 
a  amoll  aapply  of  the  chief  kinds  of  cotton  which  will  bo 
■•sd  at  the  trial.    I  will  also  arrange  for  yon  to  have 
the  opportonity  of  fixing  up  and  trying  your  gin  or 
gi— _  f0  Ills  ease  may  be,  within  the  space  allotted  to 
.  a  lair  (isn  befbie  the  trials  are  actually  commenced. 
'  J.  F.  W. 


The  Council  have  accepted  Dr.  Forbes  Watson's 
invitation,  and  have  requested  Sir  Wm.  Fairbairn, 
Bart.,  F.R.S.,  Sir  Joseph  Whitworth,  Bart., 
F.R.S.,  Mr.  A.  Cassels,  Dr.  F.  Crace  Calvert, 
F.R.S.,  with  Mr.  P.  Le  Neve  Foster,  the  Secretary, 
to  be  a  deputation,  and  represent  the  Society  at 
these  experiments. 

8UB8CBIPnOKS. 

The  Michaelmas  subscriptions  are  due,  and 
should  be  forwarded  by  cheque  or  Post-omce 
order,  crossed  "Coutts  and  Co.,"  and  made 
payable  to  Mr.  Samuel  Thomas  Davenport, 
Financial  06Scer. 


ANNXTAL  INTEENATIONAL  EXHIBITIONS. 


Exhibitioii  of  1878. 


It  may  be  well,  as  the  time  is  drawing  nigh  when 
exhibitors  are  to  make  their  preliminary  applications, 
to  recapitulate  of  what  the  exhibition,  which  is  to- 
open  on  the  first  of  May,  is  to  consist,  and  to 
summarise  the  arrangements  that  have  been  made. 
The  exhibition  of  1872  will  consist  of  three  divisions  t 
— Firstly,  the  fine  arts,  applied  or  not  applied  to 
works  of  utility  executed  since  1862 ;  secondly, 
manufactures,  varying  every  year,  until  in  seven 
years  we  shall  be  brought  round  to  the  beginning 
of  the  plan ;  and,  thirdly,  recent  scientific  inventions 
and  new  discoveries.  In  the  first  division  there  will  be 
seven  classes,  namely,  painting  of  all  kinds,  in  oil, 
water-colours,  distemper,  wax,  and  enamel,  and  on. 
glass,  porcelain,  mosaics,  or  other  surface ;  sculpture, 
modellmg,  carving,  and  chasing  in  marble,  stono,  wood, 
terra-cotta,  metal,  ivory,  gl  iss,  precious  stones,  and  any 
other  materials ;  engraving,  together  with  lithography 
and  photography,  if  executed  within  the  preceding 
twelvemonths;  architectural  designs,  drawings,  photo- 
graphs, and  models ;  tapestries,  carpets,  embroideries,, 
shawls,  and  lace,  shown  not  as  manufactures,  but  for  the 
art  of  their  design  in  form  or  colour ;  drawings  from  all 
kinds  of  decorative  manufacture,  and,  lastly,  reproduc- 
tions, or  exact  copies,  of  ancient  or  mcdijBval  pictures, 
painted  before  1660,  with  electrotypes,  and  other  copies 
of  old  works  of  art. 

The  arrangements  of  the  second  division  will  alwajra 
be  marked  by  the  greatest  change ;  for  this  division  is- 
the  one  on  which  the  Exhibition  mainly  depends  for 
novelty  of  interest.  Five  classes  of  manufactures,  sub- 
divided, and  independent  of  raw  materials,  machinery, 
and  processes  used  in  their  production,  will  be  included 
in  this  second  division.  First,  there  will  bo  cotton  and 
cotton  fabrics.  Then  will  come  jewellery ;  every  kind 
of  trinket  will  be  shown  except  watches. 

TTie  manufeictured  division  next  year  will  include- 
musical  apparatus  and  instruments,  acoustical  apparatus 
and  experiments,  and  stationery.  The  sub-divisions  of 
this  last-mentioned  class  will  be  manifold,  and  all  modes- 
of  printing  are  to  be  shown.  Although  the  direct  object 
of  the  commissioners  is  to  show  the  advance  which  the 
moat  civilised  nations  have  made  in  the  power  of 
diffusing  knowledge  by  means  of  the  printing  press,  their 
desire  is  to  include  a  series  of  specimens  illustrating  the 
comparative  state  of  papor-making  and  printing  all  over 
the  world. 

Supplementary  courts  or  galleries  may  bo  erected  on 
behalf  of  foreign  cxhibitdrs  by  their  respective  govern- 
ments on  the  vacant  ground  on  the  east  and  west  sides 
of  the  Royal  Horticultural  Gardens,  for  which  a  nominal 
rent  will  be  charged.     No  object  is  to  be  removed  from 
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these  |0^Uerie8  during  the  hoan  the  exhibition  is  open, 
and  if  objects  are  removed  in  the  evening  or  early  in  the 
morning,  they  must  be  replaced  by  similar  objects  before 
the  exhibition  is  again  opened. 

The  Commissioners  have  arranged  mfix  Mr.  Fox,  of 
the  Royal  Horticultural  Society,  that  he  shall  under- 
take, on  behalf  of  foreign  governments,  to  inspect  and 
note  the  condition  of  all  objects  unpacked  at  the  exhibi- 
tion buildings,  at  a  uniform  and  very  low  charge  for 
each  case.  Messrs.  Chaplin  and  Home  are  the  carriers 
appointed  for  the  conveyance  of  foreign  goods  from  the 
wharves  to  the  exhibition. 


Preliminary  Applicatioiu. — Persons  desirous  of  taking 
part  in  the  International  Exhibition  of  1872  are  re- 
quested to  obtain  and  fill  up  a  form  of  preliminary  appli- 
cation, and  to  forward  it  as  soon  as  possible,  bat  not  later 
than  the  31st  of  January,  1872,  to  Major-General  Scott, 
C.B.,  Secretary,  ofSces  of  her  Majesty's  Commissioners, 
Upper  Kensington-gore,  London,  W.  The  information 
embraces  name  of  tiie  applicant,  postal  address  in  foU^ 
nature  of  the  object  proposed  to  be  submitted  for  ap- 
proval, division  and  class  to  which  the  object  belongs. 
Her  Majesty's  Commissioners  will  be  glad  of  the  fullest 
information  applicants  may  be  in  a  position  to  give  at 
once  respecting  the  objects  they  desire  to  submit  for  ex- 
hibition in  1872,  stating  the  division  and  class  to  which 
such  objects  belong.  It  is  also  suggested  that  an  in- 
spection of  the  arrangements  made  for  exhibiting  the 
various  classes  of  objects  included  in  this  year's  exhibi- 
tion would  be  particularly  nsefnl  to  such  artists,  manu- 
facturers, and  inventors  as  may  be  desirous  of  taking 
part  in  1872. 

Peasant  Jewellery. — Her  Majesty'sCommissioners  have 
announced  in  the  general  rules,  that  a  representation  of 
all  kinds  of  jewellery  will  be  included  in  the  programme 
for  the  International  Exhibition  of  selected  works  in 
1872.  It  has  been  explained  that  jewellery  embraces  all 
kinds  of  ornament  worn  for  personal  decoration,  except 
watches,  which  will  be  exhibited  in  1873.  Besides  jewel- 
lery of  a  costly  kind,  the  most  complete  and  perfect 
collection  of  all  kinds  characteristic  to  the  country  in 
which  it  is  produced,  and  especially  that  used  by  the 
peasantry,  is  desired.  Such  jewellery  should  have  a 
direct  connection  with  the  native  instinctive  art,  which 
has  been  handed  down  by  long  tradition.  Thus  Italy, 
Spain,  Hungary,  ice,  may  be  instanced  as  each  having 
a  native  jewellery,  worn  more  or  less  by  all  classes, 
which  to  this  time  remains  uncontaminated  by  the  in- 
troduction of  foreign  forms  based  on  the  fashion  of  the 
day.  Throughout  India  ancient  types  are  preserved, 
but  the  Delhi  jewellery  of  the  Upper  Provincas  most 
commonly  offered  for  sale  to  the  better  classes  of 
Europeans  is  simply  an  inferior  imitation  of  Parisian  or 
European  designs.  Photographs  of  Delhi  jewellery  of 
purely  native  character,  as  distinguished  from  the 
former,  which  will  serve  to  illustrate  the  classes  of 
traditional  oijiament  that  her  Majesty's  Commissioners 
desire  to  have  represented,  have  been  prepared,  and 
may  be  obtained  on  application  to  the  Secretary.  Col- 
lections of  peasant  jewellery  have  been  made  for  Uie 
South  Kensington  Museum.  Those  from  Italy  are 
numerous  and  of  all  varieties,  and  owe  their  design  to 
the  peculiar  instincts  of  thousands  of  years,  preserved  in 
different  localities.  To  have*  a  complete  representation 
of  international  personal  ornament  it  will  be  necessary 
to  collect  specimens  at  least  of  various  objects  from  aU 
parts  of  the  world.  Such  an  exhaustive  series  will  be  of 
great  interest,  and  be  appreciated  by  the  public 
museums  of  the  United  Kingdom,  as  well  as  by  the 
public  at  large.  It  is  therefore  hoped  that  all  countries 
will  voluntarily  contribute  collections  of  this  nature ;  bat 
her  Majesty's  Commissioners  will  be  prepared  to  con- 
sider the  purchase  of  specimens  from  such  localities  as 
are  not  Ukely  to  undertake  their  own  representation 
officially,  provided  that  an  estimate  is  first  sent  to  the 


Commissioners,  and  a  definite  amount  authorised  by 
them.  In  collecting  such  specimens  it  is  necessary 
that  characteristic  design  should,  however,  be  of  much 
greater  consideration  than  intrinsic  value,  and  that  the 
price  be  very  moderate. 

Paper,  ke.  —  Althoogh  the  direct  object  of  Her 
Majesty's  Commissioners  in  exhibiting  collections  of 
paper,  stationery,  and  printing,  in  1872,  is  to  show  the 
progress  which  the  most  civilised  nations  have  made  in 
these  arts,  the  commissioners  wish  to  include  a  series  of 
specimens  illustrating  the  present  condition  of  these  oris 
in  other  countries,  and  they  feel  that  it  would  be  of 
interest  and  much  utility  to  procure  collections  from  all 
parts  of  the  world,  to  illnstrate  the  most  primitive  lands 
of  printing,  the  applications  of  different  materials,  and 
the  modes  of  working  them  into  paper.  In  Osshmere, 
for  instance,  a  paper  is  made  from  silk  ;  in  Java  a  kind 
is  mude  from  bamboo  pulp;  in  Canton  some  is  made 
from  rice  ;  and  in  India  varieties  are  made  from  plantun 
and  hemp ;  whilst,  both  in  India  and  China,  papier  m&ch6 
is  turned  to  all  kinds  of  uses.  Her  Majesty's  Commis- 
sioners hope,  therefore,  that  all  varieties  and  modes  of 
printing  may  be  represented,  and  that  collections  of 
paper  made  from  every  kind  of  fibre  will  be  sent  to  the 
International  Exhibition  of  1872  by  foreign  countries ; 
but  Her  Majesty's  Commissioners  will  be  prepared  to 
consider  the  purchase  of  specimens  from  such  localities 
as  are  not  likely  to  ondertiike  their  own  representation, 
provided  that  an  estimate  is  first  sent  to  the  Cem- 
missionets,  and  a  definite  amount  authorised  by  them. 

Commimieation  with  the  ExhiUtian  Building.— It  is 
proposed  to  connect  the  Metropolitan  District  Railway, 
nt  the  South  Kensington  Station,  with  the  Albert-hall 
and  the  conservatory  of  the  Royal  Horticultural  Society, 
by  a  short  rail  way  line.  There  is  an  alternative  scheme, 
called  the  Exhibition  Subway,  for  effecting  the  same 
object,  with  a  tramway  substituted  for  the  railway. 

Boyal  Albert  Hall.— A  new  cantata,  by  Mr.  William 
Carter,  entitled  "  Placida,  the  Christian  Martvr,"  and 
dedicated  to  H.R.H.  Frinoess  Mary  of  Teck,  is  to  be 
performed,  for  the  first  time,  on  Tuesday  evening  next, 
December  ith,  at  this  hall,  conducted  by  the  composer. 
A  selection  of  sacred  muato  will  also  be  given,  including 
Mendelssohn's  "Hear  my  prayer,"  and  "Judge  me,  O 
&od.;"  Beethoven's  "Hallelujah  Chorus,"  &c.  The 
principal  artistes  are  Mdme.  LemmeBS-Sherringtcm,  Mr. 
E.  Lloyd,  Mr.  Frank  Elmore,  &c.,  with  a  ohoir  of  l»OO0 
performers. 

Koetiiig  at  £dinlrargh. 

On  Friday,  at  noon,  the  members  of  the  Chamber  of 
Commerce,   Edinburgh,  met  to  hear  an  address  from 
Lieutenant  Cole,  R.E.,  as  to  the  proposed  arrangements 
for  the  Annual  International  Exhibition,  1872.  The  chair 
was  taken  by  Mr.  Josiah  Livingston.     Lieutenant  Cole 
stated  that  the  industrial  department  would  compriae 
cotton,  jewellery  for  ornaments,  paper,  stationery,  and 
printing,  musical  instruments  of  all  kinds,  and  acoustic 
apparjttus.    These  departments  would  not  be  reprsecated 
for  another  ten  years.     The  fine  art  department  would 
include  pictures  in  oil  and  water-colours,  sculpture,  and 
miscellaneous  articles ;   the  third  division  would  coniast 
of  inventions  in  machinery.      The  exhibition  would  be 
i  carried  out  on  the  same  principle  as  last  year.     For  the 
convenience  of  visitors  there  would  be  a  supplementary 
gallery,  where  duplicates  of  the  articles  exhibited  only 
would  be  allowedto  be  sold.    Prof.  Archer,  of  the  Museum 
of  Science  and  Art,  spoke  in  iavour  of  the  exhibition  aa  a 
means  of  stimulating  commerce.     The  exhibitors  from 
Scotland  were  not  so   numerous  last    year  as  he  liad 
hoped;    bat  those   who    had   exhibited    were   highly 
pleased,  and    told   him    they    intended  exhibiting-    at 
the   forthcoming   exhibition.      Lieutenant   Cole    s!ud 
certain   inconveniences   must   necessarily  arise  in   the 
getting  up  and  carrying  oat  of  Ba<^  a  large  under- 
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taking.       No    adraBtage    was    given    hy    Qie    com- 
mittee to  the   foreign  rxhibitors;  tut  the  explanation 
probably  w»«  that  the  French  exhibitors  alone  applied 
fcr  and  obtained  a  aupplemcntary  gallery.    Sir  George 
Harrey  epoke  in  favour  of  the  artangements  of  last 
y««r  in  regard  to  the  picture  collection,  and  trusted  these 
vonld  be  adhered  to  next  year.   It  was  stated,  in  answer 
to  ttx.  Hairiaon,  that  the  collection  in  connection  with 
paper  mannfartare  'would  include  raw  material  of  all 
oeacxi^ioDs  from   -which  paper  is  made.     It  was  inti- 
mated thit  Professor  Archer  had  been  requested  to  make 
k  odlectica  of  the  kind  referred  to.   Mr.  Millar  suggested 
the  (fpoiotment  of  a  committee  in  Edinburgh,  to  ex- 
■miDe  goods  before  being  forwarded  to  London,  so  that 
<a  16e  recommendation  of  the  committee  the  exhibitors 
VDoId  feel  there  was  a  fair  prospect  of  the  goods  being 
accepted  by  the  Liondon  Committee.    This  would  give 
oonfidence  to  intending  exhibitors,  who  did  not  like  to 
mn  the  risk  of  packing  up  goods  on  chance  and  sending 
them  up    to    London,  and  then    have  them  rejected. 
lieutenant  Cole  thought  this  suggestion  might  be  for- 
warded to  General  Scott.    A  general  feeling  was  ex- 
presed  in  favour  of  aome  such  arrangement  being  made, 
not  (alj  in  BMinburgh  bat  elsewhere.   Several  questions 
n^nding  details  of  arrangement  were  afterwards  put, 
•ad  n^ied  to  by  Lieutenant  Cole. 

Paniehe  IiMM. 
With  regard  to  a  proposed  exhibition  of  Peniche 
lace,  Mr.  Geo.  Brackenbury,  Her  Majesty's  Consul 
at  liabon,  aays: — The  inhabitants  of  Peniche  have 
devoted  their  energies  to  fishing  and  to  the  manu- 
&ctare  of  lace  resembling  either  Honiton  or  guipure,  or 
tlM  Uack  (ilk  laee  known  as  Chantilly.* 

In  this  occupation  from  900  to  1,000  women  are  con- 
stantly employed.  They  use  a  portable  cylinder-shaped 
pHlow,  staffed  with  wheaten  straw,  lined  for  the  most 
^)axi  witb  red  long-doth  or  cotton,  and  having  a  cylin- 
diicaX  opening  from  eod  to  end  large  enough  to  admit 
the  Iwnds,  and  in  wliich  are'  kept  the  scissors  and  thread, 
and.  in  the  cs8e_  of  an  old  woman,  the  spectacles  and 
aaaiF-box.  Tbar  other  implements  are  a  basket-work  or 
VDoden  taUe  to  support  the  pillow,  pieces  of  saffron- 
ooloured  cardboard  with  designs  traced  upon  them,  and 
perforated  at  the  points  where  the  pins  are  to  be  intro- 
daoed ;  the  bobbins  and  pins,  which  are  always  counted 
by  dffnifTia  ;  silk,  cotton,  or  linen  thread,  as  the  case  may 
te ;  and  finally  a  small  pair  of  verj'  fine  scissors,  and  a 
metre  or  yard  measure.  The  bobbins  of  the  poorer  work- 
w«Ben  are  made  of  fine  wood ;  those  of  a  class  a  little 
hetta  off  of  the  heavier,  and  therefore  better,  Brazilian 

wood,  and  in  rarer  instances  of  ivory 

Tha  labour  of  these  poor  women  is  most  miserably  re- 

■meiated.     One  of  the  moat  skilful,  for  a  whole  day's 

im  at  most  from  threepence  to  fivepence, 

I  this  is  not  paid  her  in  money,  as  the  abomi- 

aaUe  trmJc  system  is  in  full  force  in  this  remote  comer 

«(  Bnxope.     The  "  rendeiro,"  or  laee-dealer,  is  a  sort  of 

■JMVi  iiiiiiii  who  makes  advances  to  the  workwomen  in 

■■My  and  necessaries  of  life,  receiving  the  lace  in  pay- 

'     '      When    a    certain    quantity  is  collected,  it  is 

to   hawkers,  who   sell   it  all   over   the 

j«btaining a  commission  of  10  per  cent,  on  their 

"  idea    the  Uiree  classes  already  enumerated 

in  the  manufacture  and  sale  of  lace,  there 

I  the  "  picadeiros,"  or  tracers,  women  whose  bnai- 

I  it  is  to  make  and  paint  the  cardboard,  and  trace  the 

vpaa  it.     These  are  for  the  most  part  badly 

i,  displaying  but  little  taste  and  less  variety. 

Ike  Peniche  lace  was  favourably  mentioned  at  the 

Exhibition  of  1861,  although  the  quantity  ez- 


*flsaar  CsrtaotM,  in  a  work  on  tha  sabject,  nmluds  bli  reader* 
Am  B^alMa,aad  an  that  claMof  laee.  Is  madeonaplllowwlth  pins, 
MMia  «r  OT«n  alilnillm ;  that  giripare  li  laea  ouda  ollh  a  oroehet- 
■Mfla;  ttat  Uoaoe  •>!  Cliantllly  we  white  and  black  lilk  baad- 
Mi>lM*I!^pMM'*i7  •  and  that  Bmnelsialaee  of  which  the  gronnd 
a  ^ifc  k  Ifea  loiim«  ■o' ^"'^  <'"'*''"°t<  l>7 '■•■"I  with  bobbins. 


hibited  was  very  limited,  and  it  obtained  the  silver  medal 
at  both  the  Oporto  Exhibitions  of  1867  and  1861.  "Thei  e 
res^lt^"  says  Senor  Cervantes,  "  are  not  altogether  un- 
flattering to  an  industry  which  is  left  to  vegetate  without 
direction,  scattered  about,  and  delivered  over  to  tho 
individual  exertions  of  poor  people,  without  protection, 
and  without  even  the  Btimnlus  of  self-interest."  He 
then  refers  to  a  magnificent  piece  of  Honiton  lace  which 
was  shown  at  the  Great  Exhibition  of  1862,  and  of 
which  the  design  is  given  in  the  Illiatrated  London  Knit 
of  the  18th  October  of  that  year.  The  price  of  this  piece 
was  200  guineas,  "  and,"  says  Mr.  Cervantes,  "let  one  of 
the  most  skilled  workwomen  of  Peniche  be  given  a 
similar  or  as  good  a  design,  and  thread  of  the  proper 
fineness,  and  let  her  be  oflered  not  200  guineas,  but  100 
pounds,  a  sum  which  would  make  her  fortune,  and  see  if 
she  will  not  earn  them  quite  as  well  as  the  Honiton  lac* 
m«ker." 

My  attention  has  been  particularly  drawn  to  thw 
subject  at  the  present  time,  by  an  English  lady  resident 
here,  who  takes  a  deep  interest  in  the  sad  condition  of 
the  Peniche  lace  makers,  and  who  is  just  now  sending  to- 
her  personal  friends  in  England  a  large  collection  of 
specimens  of  this  work.  These  she  has  kindly  permitted' 
me  to  see.  Many  of  them  are  of  great  beauty; 
in  all  the  work  is  admirable.  Their  great  defect 
is  poverty  of  design,  but  this  is  more  evident  in  » 
collection  of  pieces  than  in  a  single  piece ;  and  such 
as  they  are  I  feel  confident  that  could  they  be  seen 
in  England  they  would  be  greatly  admired,  and  con- 
sidered marvellously  cheap  at  double  the  prices  for  which 
they  are  sold  in  this  country. 

1  subjoin  a  list  of  some  of  the  best  of  the  Peniche  lac* 
specimens,  with  a  statement  of  their  width,  and  of  their 
price  per  metre. 

The  descriptions  given  below  are,  however,  only 
approximately  accurate,  as  for  want  of  proper  patterns 
very  few  of  the  laces  maintain  a  perfectly  distinct 
character.  This  defect  is  easily  remedied,  since  I 
believe  the  lace-makers  would  readily  work  to  any  pat- 
tern furnished  to  them.  The  particulars  which  foUow 
refer   entirely    to   specimens    which   I   have    myself 

examined : — 

Width  (IQ        Price  per 
Inches  English),      metre. 
Lace  of  several  pretty  and  effec- 
tive patterns    4  to  6     . .     3s.  6d. 

Point  lace    6         ..     4s.  8d. 

•Chantilly 6J      ••     4s- 6d. 

Coarse,    suitable    for    furniture 

trimming *        ••     ^'' ^4' 

Insertions  varying  from   6d-  to  !""• 

•ChantiUylace ^      ••     Is- 4d- 

Pocket  handkerchief  borders,  4}  inches  wide,  from  38.  to 
4s.  each ;  trimming  for  square-cut  boddice  and  sleeves 
in  a  kind  of  Honiton  guipure,  3J  inches  wide,  10s.  per 
set ;  Maltese  pattern  for  square-cut  boddice  and  slgeves, 
2J  inches  wide,  4s.  6d.  per  set ;  low  square  boddice  and 
do.  small  medallions,  6J  inches  wide,  16s.  6d.  per  set  j 
9  metres  of  flouncing,  sun  flower  pattern,  in  guipure 
style,  7^^  inches  wide,  £2  128.  6d.  the  piece. 

EXHIBITIONS. 


Exposition  Uaiverselle  d«  Lyon,  1872.— This  exhibi- 
tion, originally  intended  to  bo  held  in  1871,  but  deferred 
in  consequence  of  the  war,  will  be  opened  on  May  1st 
next  year.  The  presidency  of  tho  London  committee 
has  been  accepted  by  the  Lord  Mayor,  and  the  first  meet- 
ing will  shortly  be  held  at  the  Mansion-house.  Intend- 
ing British  exhibitors  should  communicate  with  Mr. 
Edmund  Johnson,  3,  Castle-street,  Holbom,  commissaire- 
d£Uga4  and  hon.  secretary. 

•  Any  pattern  of  ChantUly  I»oe,  can  he  l^adeMMt^  1*  tat  a 
aU«ht  increue  of  price.  'igitizedT)y 
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THE  EDUCATION  OF  GIELS. 

On  Monday  rveDing,  a  meeting  was  held  at  the  Infant 
School,  Dnivich,  "  to  consider  the  claims  of  women  to 
educational  endowments,"  as  advanced  at  previous 
meetings  by  Mrs.  Grey.  The  chair  was  taken  by  Mr. 
C  S.  Roundell ;  and  there  were  also  present — Mrs.  Grey, 
IxMTd  E.  FitKmaurice.  M.P.,  Mr.  A.  B.  Dicey,  the  Master 
of  Dolwich  College.  OenersJ  Stuart.  Colonel  Macdonald, 
and  the  Rev.  Mr.  Bell,  Master  of  the  Blue  Coat  School. 
The  Chairman,  in  opening  the  proceedings,  said  it  might 
be  expected  that  the  Schools  Commission  would  shortly 
have  to  deal  with  the  endowments  of  Dulwich  College, 
as  a  memorial  had  been  sent  in,  signed  .by  sixty  of  the 
inhabitants  of  Dulwich.  The  Chairman,  in  conclusion, 
■briefly  explained  the  object  of  the  meeting  to  be  the 

fromotion  of  female  education  in  every  legitimate  way. 
lOrd  E.  Fitzmaurice,  when  moving  the  first  resolution, 
impressed  upon  the  meeting  the  practical  advantages 
which  would  result  from  the  increase  of  educational 
facilities  for  women.  Better  governesses  would  be  ob- 
tained for  our  children;  but,  in  addition  to  this,  good 
education  was  valuable,  not  only  as  a  means  to  an  end, 
but  as  an  end  in  itself.  He  was  glad  to  see  so  many 
ladies  there,  because  for  all  ladies  the  subject  of  educa- 
tion was  one  of  serious  importance.  He  alluded  to  the 
magnificent  educational  endowment  which  Dulwich  was 
fortimate  in  possessing.  They  had  the  governors  of 
that  endowment  ready  to  establish  a  school  for  girls,  and 
therefore  they  had  only  to  take  time  by  the  forelock,  to 
Mizethe  present  opportunity,  and  thus  to  obtain  both  a 
blessing  and  a  treasure  for  their  children.  The  noble 
lord  moved: — "That  the  present  state  of  female  educa- 
tion was  very  unsatisfactory.".  Mr.  Young  seconded 
the  motion,  which  was  carried  unanimously.  The  second 
leaolution  wa»  moved  by  Mrs.  Grey: — "That  assistance 
from  educational  endowment  for  the  education  of  women 
is  necessary ; "  and  that  lady  repeated  at  some  length  the 
arguments  she  had  previously  advanced  at  the  Society  of 
Artsmeetings.  Her oboervationswerereceivedwith general 
acceptation  and  approval.  As  a  reason  why  some  portion 
of  the  existing  endowments  should  be  devoted  to  female 
«ducation,  she  stated  that  in  all  England  and  Wales  there 
were  only  14  endowed  schools  for  the  secondary  edu- 
-cation  of  females,  with  a  revenue  of  £3,000,  against 
1.300  endowed  boys'  schools.with  a  revenue  of  £277,000. 
The  resolution  was  seconded  by  Dr.  Cfinn,  head-master 
of  Dulwich  College,  who  expressed  his  hearty  sympathy 
with  the  objects  of  the  meeting.  He  called  upon  the 
ladies  to  help  the  movement,  assuring  them  that  their 
co-operation  would  most  probably  lead  to  certain  success. 
Hie  third  resolution  was  moved  by  Mr.  Ad>ims  and 
seconded  by  Mr.  Dicey  :— "  That  this  meeting  is  of 
opinion  that  the  establishment  in  and  around  London  of 
4ay-schools  for  girls,  on  the  model  of  those  already  es- 
tablished in  Edinburgh  by  the  Merchants'  Company, 
and  with  an  equally  moderate  scale  of  fees,  is  urgently 
needed,  and  would  be  of  great  public  advantage ;  and 
hopes  that  the  Endowed  Schools  Commissioners  and  the 
OoTemors  of  Dulwich  College  will  speedily  take  steps 
for  the  extension  to  girls  of  the  benefits  of  the  endow- 
ments of  Dulwich  College."  This  resolution  ■«"as  carried 
unanimously,  as  was  also  a  vote  of  thanks  to  the  chair- 
man. 


IKSPECTION  OF  COAL  Miy.ES. 

The  Inspectors  of  Coal  Mines  report  a  large  produc- 
tion of  coal  in  Great  Britain  in  1870.  They  compute 
that  112,876,725  tons  were  raised  in  that  year.  The 
991  deaths  by  casualties  on  and  about  the  mines  in  1870 
were  in  the  ratio  of  one  to  every  1 13,900  tons  of  coal 
raised.  The  number  of  male  persons  employed  is  com- 
puted at  350,894,  being  one  to  every  322  tons  raised ; 
and  one  in  every  354  of  these  persons  was  kiUed.  The 
live*  lost  were,  18<j  by  explosions  of  fire-damp,  411  by 
falls  of  coal  or  roof,  129  in  shafia,  186  from  n^iioal- 


laneous  causes  underground,  and  80  by  accidents  at  Uie 
surface.    It  is  the  first  year  since  186a  in  which   the 
lives  lost  in  and  about  mines  have  been  Icfs  than   a 
thousand,  and  we  must  go  further  back  than  that  to  find 
so  many  tone  of  coal  raised  for  every  life  lost.  Neverthe- 
less, the  list  of  accidents  is,  as  one  of  the  inspectors  says, 
discreditable ;  and  it  would  be  startling  to  see  it  divided 
into  two  classes,  so  that  all  might  see  and  know  how 
large  a  number  of  men  perished  in  their  work  through 
want  of  reasonable  care  and  caution.     If  wo  take  up  the 
report  of  Mr.  Lionel  Brough  on  the  south-western  dis- 
trict of  England,  we  find  him  reporting  three  explosions, 
two  of  which  were  occasioned  by  sheer  folly  and   igno- 
rance.   Among  the  non-fatal  explosions  in  that  district 
are  the  foUowmg : — A  deputy  actually  went  to  a  sus- 
pected place  ana  examined  for  gas  with   unprotected 
flame  ;  naturally  enough,  he  was  burned.     An  overman 
went  on  to  the  top  of  a  "  fall  "  with  a  naked  light  in 
bis  hand ;    the  fire-damp  immediately  ignited.      The 
inspector  says  : — "  If  the    ofiBcers  of  a  mine  do   these 
things,  it  is  not  surprising  that  the  men  follow  their  ex- 
ample."   A  chartermaster  fired  a  shot  which  blew  out 
without  loosening  the  coal ;  seven  men  and  boys  were 
filling  cartridges  with  gunpowder  from  an  open  caa  only 
nine  yards  from  the  shot-hole,  and  in  a  direct  line  wim 
it ;  the  flame  caused  the  powder  in  the  con  to  explode 
and  four  men  died  of  the  injuries  they  received.    A  man 
had  charged  a  drill-hole  with  powder  to  prepare   it  for 
blasting;  while  taking  the  remainder  biick  to  its  place 
he  actually  carried  the  can  of  gunpowder  and  his  naked 
light  rattling  against  each  other,  and  it  is  almost  un- 
necessary to  sriy  that  the  powder  exploded  and  he  was 
burned.     Another  inspector,  Mr.  Higaon,  ntpoiting  on 
the  West  Lancashire  and  North  Wales  district,  has  to 
state  that  24  lives  were  lost  last  year   by  explosioos, 
which  would  not  have  happened  if  there  had  been  pro- 
per care.  A  shot  was  fired  without  making  any  inspec- 
tion for  gas  ;  and  he  has  to  speak  of  cases  in  which  men 
went  "  rambling  through  the  workings  of  a  mine  with 
naked  lights  as  if  they  were  in  a  wood."     Explodoos 
are  a  punishment  which  will  inevitably  fall  on  the  man 
in  fiery  mines  so  long  as  they  will  run  the  risk  sf  hair- 
ing open  lights  rather  than  8u£fer  the  inconvenience  of 
a  poor   light.     Mr.   Wynne,    inspector,   reports  a  &tal 
explosion,  and  adds : — "It  is  painful  to  be  forced  to  say 
that  if  the   commonest  care   had  been  exercised,  these 
four  lives  would  not  have  been  lost."      Mr.  Wardell 
reports  eleven  deaths  by  explosions  of  fire-damp,  and 
says  all  might  have  been  prevented  had  the  rules  been 
observed.     A  fireman  allows  colliers  -to  be  in  a  pUoe 
while  in  an  unworkable  state,  and  permits  open  lights 
near  to  where  the  fire-damp  is  being  displaced  ;  an  ex- 
plosion follows.     In  a  mine  at  Bloxwich  workmen  were 
engaged  in  restoring  ventilation  after  a  temporary  sus- 
pension through  fire,  and  a  man  went  into  an  unTen- 
tilated   part  of  the  works,  in  spite  of  remonstrance,  in 
search  of  his  cat,  which  had  been  left  when  the  mine 
had  been  abandoned ;  he  never  returned  alive.       Mr. 
Brough  protests  against  narrow  passages,  as  precluding 
effective  ventilation.     Mr.  Alexander,  inspects  for  the 
western   district  of  Scotland,   has  to  call  attention  to 
the  nature  of  the  communication  between  shafts.  Tbert 
may  seem  to  be  a  way  of  escape  in  case  of  one   shiA 
being  rendered  unavailing,  but  he  finds  it  neceasoiy  to 
observe  that  "an  opening  through  which  a  pMW>n  miy 
possibly  drag  himself  with  much  toil  and  trouble  is  not 
a  roadway ; "  he  seems  to  make  a  very  moderate  de- 
mand   when    he    says,    in    view    of    explosions    and 
emergencies,  that  the  communication  should  never  be 
less  than  4ft.  vride,  and  S^ft.  or  4ft.  high.     It  will  he 
observed  that  no  less  than  80  persons  were  killed  last 
year  by  accidents  on  the  surface.  Buoh  a  loss  of  life,  not 
m  the  darkness  of  the  mine,  but  in  the  light  of  day, 
shows  how  regardless  the  men  must  have  been  of  thur        i 
safety  and  of  the  instructions  and  rales  given  t«  (hem, 
and  how  inadequately  overlooked.    A  Iwy  of  fomtoeD        ' 
was  Mfltiflond  iy  .bung  set  at  that  early  age  to  tits 
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ioigtxmm  openticn  of  oiliiig^  machinery  in  motion,  and 
a  ^U  of  ten  was  allowed  to  aasiBt  a  man  at  a  railway 
oding,  and  was  killed  by  a  blow  from  the  door  of  a 
track  vkich  was   actually  unbolted  as  he  was  trying 
with  fail  little  strength  to  posh  it  into  its  place  to  l^ 
loaded.     A  Toy  large  proportion  of  the  accifjents  in 
shafts  are  attributable  to  carelessness.      But  fulls  of 
atiatified  matoial  ure  the  worst  peril.    The  owners  find 
props,  bat  the  men  too  often  omit  to  set  them  in  time  or  to 
set  a  soffitaent  oomber.   Mr.  Higson  mentions  a  fatal  fall, 
and  says  that  the  man  had  set  one  prop  only ;  and  so  it  is 
gaierilJf-;  three  more  props  would  hare  saved  his  life. 
He  Beta  die  general  absence  of  discipline,  and  says, 
"Ha  *Idom  enforced  by  men  who  have  been  raised 
ifca  th^  ranks,  and  most  of  the  underground  superin- 
SadtDtM  have  spmng;  frum  that  source.     It  is  too  often 
tie  case  that  to  have  orders  executed  properly  they  must 
jee  them  done,  which  in  mines  is  not  always  possible. 
As  the  bailiff  has  to  go  from  one  place  to  another,  men 
are  onaToidahly  left  to  carry  on  the  work  by  themselves 
in  partis  of  from  two  to  five  or  six."     If  an  effort  be 
made  to  establish  strict  regularity  at  one  place,  the  men 
win    leave     and     go     to     another  ;     and     hence     by 
d^ieea  many  objectionable   practices  are   established. 
"Timbeting,"  says  another  inspector,  "is  apt  to  become  a 
Batter  of   duncn,    to    be   performed   by    any    person  I 
who  fint  sees  danger,  and  has  time  to  doit  without  stop-  I 
pog  to  tura."     Severe  competition  forces  cheapness  and  ' 
npdity  of  production.      Mr.    Wynne,    inspt-etor   for 
Aarth  SticSbnishiie,  &o., 'makes  the  following  remarks : 
— "  I  find  that  the  managers,  and  more  especially  the 
imderlookezs,  are  more  than   ever  inclined  to  remain 
aheve-gronnd,  and  allow  the  chartermasters  or  butties  to 
cany  on  the  workings  in  their  own  way,  and  the  conse- 
quaoce  is  that  the  safety  of  the  men  is  but  little  thought 
ot,  when  it  stands  in  the  way  of  an  ignorant  man  making 
a  few  shillings  more  profit  by  allowing  his  men  to  risk 
th»  danger.     If  the  coal  proprietors  saw  as  much  as  I  see 
oC  t3be  wasle  in  working,  and  the  risk  that  is  run,  for  the 
B«Se  pnrpose  of  sending  coals  to  the  surface  at  a  cheap 
nte^  they  would  soon  put  an  end  to  the  present  state  of 
tbiaga,  by  appointiDg  good  managers,  who  would  often 
go  iato  the  pits  themselves,  and  take  good  care  that  the 
tatHrrlocker  went  down  every  day  ;  for  I  hold  that  a 
ooUioiy  woriied  by  charter  requires  more  supervision 
than  one  that  is  worked  directly  by  the  owner,  because 
Um  owner  has  a  regular  staff  of  dHy  wagemen  to  look 
afbertiie  proper  working  of  the  pit,  while  in  the  other 
caas  the  men  are  bat  little  cnred  for  beyond  the  kind  ad- 
BMaition  of  the  batty,  *  Now  lads,    take   care   of  yonr- 
■elvoa,'  and  that  intermittentsupervision  which  anunder- 
looker  gives  when  he  goes  every  seven  or  fourteen  days 
to  BMasoze  up  what  is  called  the  '  dend  work.'     As  there 
K^eara  little  doubt  but  an  amended  Act  for  the  inspeo- 
tUB  of  mines  will  be  passed,  the  opportunity  will   arise 
tot  framing  an  entirely  new  code  of  speoi»l  rules,  which  I 
tnat  will  be  made  much  more  plain  and  more  sbingent ; 
&r  in  my  opinion  many  valuHble  lives  will  be  saved,  if 
<-Mij  SHUi's  duty  be  clearly  defined,  and  good  men  em- 
■rfj^i  to  see  that  those  rules  are  strictly  carried  out." 
yWaymtlCTnen  gives  it  as  his  decided  opinion,  after  the 
HMtMgition  of  so  many  cases  which  have  come  under 
fc*«  «"*i«e.  that  fully  half  the  fiills  of  roof  are  owing  to 
tli«  oardaam  of  tiiose  who  are  in  charge  of  the  work- 
ings and  who,  instead  of  §efing>that  the  roof  be  propped 
^  as  ■oiMi  Ma  Iba  coals  fall,  allow  them  to  be  loaded  up,  in- 
temSag  tbat  then,  the  work  being  done,  the  roofs  shall 
getiapiiuil.     Bat  the  fbult  may  bein  the  offloersormay 
M  m  iha  men,  and  it  is  necessary  to  secure  the  co-opera- 
t  <rf  hoth  in  exercising  care  and  caution.     If  there  be 
I  defective  link  in  the  chain  it  will  break  ;  the  care- 
tteaa   of   one   man    may    destroy    scores    of   lives. 
A^  •tnctw   eatoraeaamt   of    the    colliery    regulations 
■%ht    maka    habits     of     carefulness     and    thought 
tt»  rabb  and   not  Uie  exception,  and    in    fact  with- 
■rt  •  coa^sfe  lystem  of  discipline  there  can   be  no 
I  gnat  hofo  lies  in  the  progress  of  educa- 


tion. TJnderviewers  may  now  be  found  utterly  illiterate ; 
one  is  described  as  not  knowing  what  many  of  the 
rules  mean.  If  the  new  Education  Act  shall  secure  for 
miners  that  early  training  and  development  of  the 
intellect  which  renders  obedience  to  general  regulations 
easy,  by  enabling  those  subject  to  them  to  see  their 
necessity,  then  much  will  be  done  to  raise  up  a  more 
thoughtful  class  of  miners.  On  the  question  whether 
boys  should  be  prohibited  from  working  in  mines  until 
they  are  12  years  old,  it  is  remarked  that  boys  kept  too 
long  from  work  acquire  lazy  habits.  Mr.  Baker,  in- 
spector for  South  Staffordshire,.  Sec,  considers  that  to 
prohibit  boys  from  working  in  mines  until  the  age  of  14, 
or  even  12,  is  open  to  grave  objections.  "  Miners,  like 
sailors,  can  hardly  be  too  early  initiated  into  the  special 
calling  to  which  they  are  destined."  Besides,  if  other 
occupations  are  open  to  them  earlier,  they  might  be  put 
to  these,  and  there  might  thus  be  a  serions  hindrance  to 
the  supply  of  trained  colliers.  He  says  that  with  a  sys- 
tem of  compulsory  education,  the  boys  intended  for  our 
future  colhers  would  be  able,  as  a  rule,  to  read  and 
write  well  at  the  age  of  ton  years.  It  is  stated  that 
at  present  boys  are  not  generally  taken  underground  in 
the  thick  mines  until  they  are  12,  owing  to  the  un- 
willingness of  the  managers  to  saddle  themselves  with 
the  responsibility  of  seeing  fulfilled  the  educational  pro- 
visions of  the  Mines  Inspection  Act ;  but  in  the  thinner 
mines  it  is  often  found  necessary  to  submit  to  this,  and 
it  is  said  that  the  exclusion  of  boys  under  12  from  these 
mines  would  could  cause  practical  inconvenience.  Mr. 
Wardcll,  inspector  for  Torkshire,  states  that  a  vast 
amoimt  of  ignorance  unhappily  prevails  among  the 
mining  community,  as  maybe  observed  from  the  number 
of  witnesses  at  inquests  unable  to  write  their  own  names. 
This  state  of  things,  be  says,  is  not  confined  to  the 
colliers  themselves,  but  is  often  found  among  deputies, 
firemen,  and  overmen,  to  whom  the  possession  of  the 
rudiments  of  education  is  of  vital  importance.  The 
"  responsible  "  men  are  generally  intelligent,  well  versed 
in  the  ordinary  principles,  and  occasionally  in  the  higher 
branches  of  knowledge  ;  but  it  ought  not  to  be  endured 
that,  among  a  body  of  men  with  responsibility  varying 
in  extent,  there  should  be  one  single  case  of  a  man  in- 
trusted with  only  the  slightest  degree  unable  to  read  or 
write.  Mr.  Wsirdell  believes  that  much  is  being  done 
by  the  miners  themselves  to  promote  education,  and  in 
this  they  arc  cordially  supported  by  colliery  owners. 
Boys  under  12  now  working  in  mines,  under  the  present 
Act  will,  when  they  become  colliers,  at  any  rate  be  able 
to  read  and  write.  Mr.  Alexander  states  that  a  better 
educated  class  of  managers  is  gmdually  being  obtained. 
Mr.  Brough  remarks  that  the  late  Mr.  Nicholas  Wood 
advocated  a  curriculum  for  "  viewers,"  at  Durham  or 
some  other  university.  Mr.  Brough  suggests  that  some 
mode  of  study  is  very  desirable.  The  scientific  know- 
ledge so  valuable  and  so  needful  to  those  who  have  to 
direct  operations  underground  cannot,  he  says,  be  ob- 
tained in  grammar  schools  and  private  establishments  ; 
but  there  might  bo  a  college  career  of  hut  moderate 
length,  in  which  practice  might  be  included.  Continental 
mining  managers,  to  a  certain  extent,  he  adds,  possess 
the  great  advantages  of  this  higher  order  of  education  ; 
and  the  value  of  it  in  this  counlry  would  quickly  mani- 
fest itself  in  the  improved  condition  and  comfort  of  our 
mines,  and,  indeed,  of  all  our  other  industries. 


COBBESPOSDESCS. 


SANITAEY  PHINCIPLES  OP  SCHOOL 
C0N8TBUCTI0N. 

Sm, — A  letter  fW)m  Dr.  Leon  Soubeimn,  inserted  in 
the  last  number  of  the  Journal  of  the  Society,  in  re- 
ference to  the  floor- warming  in  China,  says,  "This 
system  no  doubt  supplies  heat,  hut  the  air  is  stifling. 
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and  the  heat  is  diCBcuIt  to  regulate."  No  doubt  it  may 
be  made  so,  and  the  heat  might  be  raised  to  that  of  a 
hot  oven.  But  surely  it  does  not  pass  ordinary  skill  to 
make  it  far  otherwise,  and  to  have  the  heat  at  discretion, 
and  the  preponderant  testimony  beyond  that  I  have 
cited  is  that  the  warming  is  the  moat  agreeable  known. 
AVc  have  experience  in  Europe  of  the  principle  of 
warming  by  diffused  heat  from  earthenware  surfaces. 
In  Sweden  and  in  the  north  of  Germany  rooms 
are  warmed  by  earthenware  stoves  of  considcrubla  size, 
reaching  to  the  ceiling.  Americans  and  others  used  to 
warming  by  iron  stove  surfaces  have  testified  to  the 
agreoiibleness  and  great  superiority  of  the  warmth  dif- 
fused through  the  tile  or  earthenware  surfaces.  Kow, 
the  samo  results  may  be  confidently  anticipated  from 
warming  by  horizontal  earthenware  surfaces  that  are 
derived  from  warming  by  perpendicular  earthenware 
surfaces.  It  may  be  anticipated  that  better  results  will 
be  obtiined  by  warming  with  lower  degrees  of  hent  from 
the  horizontal  surfaces. 

I  am  glad  to  learn  that  the  principle  I  have  recom- 
mended is  in  coarse  of  practical  adoption  in  HoUand. — 
I  am,  &c.,  Edwin  Chaowick. 


THROUGH  RAILWAY  ROUTE  TO  INDIA. 

Sir, — If  there  is  one  obstacle  greater  than  another  to 
the  desirable  enterprise  discussed  in  Mr.  Hyde  Clarke's 
paper  of  the  22nd  ult.,  it  is  the  prevalent  idea  of  the  diffi- 
culties, during  construction  and  maintenance,  of  a  line  of 
railway  in  a  half-civilised  country-,  where  it  is  supposed 
that,  as  Mr.  Bawlinson  expressed  it,  a  whole  army  would 
be  necessary  to  guard  the  line. 

I  meet  this  objection  in  many  quart^jrs,  and  more  es- 
pecially in  the  highest.  It  is  an  idea  which  must  be 
shown  to  bo  fallacious  before  we  can  hope  to  have  official 
support  for  the  Indian  railway. 

For  that  purpose,  I  should  wish,  through  the  medium 
of  your  Journal,  to  relate  what  my  experience  in  Asia 
Minor  has  demonstrated.  But  first  I  will  venture  to 
assert  that  the  railway,  if  such  there  be,  that  has  not 
created  an  angmentation  of  traffic  in  the  country  which 
it  traverses,  must  be  a  singular  exception  to  all  others ; 
.and,  in  advance  of  this  increase  of  traffic,  must  come  a 
certain  amount  of  civilisation  to  produce  it. 

Asia  Minor  is  populated  by  a  number  of  different  races. 
Some,  such  as  Levantines,  Greeks,  and  Armenians,  are 
employed  in  mercantile  affairs ;  others,  namely,  Turks, 
and  a  few  Greeks,  cultivate  the  soil.  Yeumks  and 
Kurds  are  nomades,  men  of  resource,  proprietors  of 
flocks  and  cattle ;  and  Zebeyks,  Amaouts,  and  Montene- 
grins, wanderers  without  resources,  having  only  a 
precarious  means  of  subsistence,  eked  out  by  depreda- 
tions. 

In  the  construction  and  maintenance  of  the  Smyrna 
and  Cassaba  railway,  individuals  have  been  selected 
Arom  these  tribes  in  the  following  manner : — For  the 
survey  Greeks  and  Levantines  were  employed  ;  but  when 
the  works  commenced,  separate  gangs  of  Kurds,  Turks, 
and  wanderers  were  made  to  work  in  emulation  of  each 
other. 

Our  police  were  the  Zebeyks  and  Amaouts,  and  our 
commissariat  the  Yeumks.  They  were  all  paid  regu- 
larly in  coin,  and  procnred  meat  to  eat,  of  which  they 
soon  felt  the  benefit.  Regular  work,  regular  pay,  and 
regular  food,  made  new  men  of  them. 

The  railway  is  completed,  and  they  look  on  it  and 
protect  it  aa  their  own  creation.  The  only  mischief  per- 
petrated is  the  unscrewing  and  carrying  away,  by 
thoughtless  shepherds,  of  nuts  from  bolts  used  as  fasten- 

T,  the  ends  of  which  have  not  been  properly  buried, 
have  wandered  as  far  as  Coniah,  in  Asia  Minor,  and 
mapped  out  every  lane  and  highway  on  a  zone  of  ten 
miles  between  that  town  and  Smyrna.  I  have  ridden 
through  every  lane  and  Tillage  within  •  like  zone  be- 
tween   Sansoon    and   Siyas,  and    hare   never  been 


molested,   although  I  carried  no   other  arm  than  an 

umbrella,  and,  often  alone,  was  seldom  attended  by  more 
thnn  one  man  for  guard. 

Some  years  ago,  whilst  exploring  the  country,  I  rode, 
in  company  with  my  interpreter  only,  into  the  village 
of  Sebutloe,  near  Amassia,  inhabited  at  that  time  by  a 
band  of  300  Bashi  Bozooks,  who  disavowed  the  Sult&n's 
authority.  I  showed  my  firman  and  demanded  a  guide  ; 
was  refused,  but  unmolested.  These  robbers  several 
times  came  to  look  at  the  operations  of  my  surveyors, 
but  did  not  molest  them  or  me.  They  were  afterwards 
dispersed  by  the  authorities. 

I  think,  then,  there  is  reason  for  my  conviction  that 
the  very  construction  of  a  line  of  railway,  through  ,the 
most  populated  parts  of  Central  Asia,  would  be  the  im- 
mediate means  of  producing  a  sufficient  amount  of 
civilisation  to  insure  its  usefulness ;  and  I  do  hope  that 
no  half-measures  will  be  taken  in  carrying  out  this  great 
work. 

To  insure  traffic  usefulness,  and  more  especially 
safety,  the  line  must  be  carried  through  or  near  to  the 
centres  of  population — near  to  the  towns  of  Samsat, 
Diarbekr,  Koom  (for  Teheran  and  Ispahan),  Semiian' 
Herat,  and  Cabul,  as  proposed  by  Mr.  Scares,  who  has, 
I  understand,  travelled  along  that  line  of  country. — 
I  am.  Sx.,  Chajobs  E.  Austin. 

1,  Westminster-cluimben,  VlcWrto-itreet,  8.W., 
November  23,  luTl. 


SiR,-rI  have  perused  with  much  interest  Hr.  Hyde 
Clarke's  able  paper,  read  by  him  in  the  Society's  Room, 
last  Wednesday  evening,  "On  the  Progress  of  the 
Through  Railway  Route  to  India;"  and,  having  formerly 
been  assistant-manager  of  one  of  the  Eastern  railways,  I 
may,  perhaps,  be  j  udged  competent  to  make  a  few  remarks^ 
as  regards  a  more  improved  mode  of  communication  with 
the  East  than  that  at  present  existing. 

I  think  the  first  requisite  should  be,  before  any  con- 
templated change,  the  aim  of  independence  of  foreign 
governments  as  far  as  that  is  pra«ticable  consistently 
with  the  shortness  of  the  route,  and,  where  this  is  not 
attainable,  that  there  should  be  some  stability  of  govern- 
ment and  some  security  of  life  and  property  in  those 
countries  in  which  the  hnes  would  pass,  which  is  not  the 
case  at  present,  and  in  this  I  agree  with  Hr.  Rawlinson, 
C.B. 

Communication  by  lines  of  railway  for  such  great 
objects,  passing  through  foreign  territory  and  under 
foreign  protection,  would,  in  case  of  war,  be  subject  to 
occupation  in  turn,  thus  doing  away  with  the  objects 
sought,  viz.,  reliability  of  communication  with  India; 
and,  even  where  it  would  be  possible  for  the  route  to  be 
kept  open  by  an  army  of  occupation,  the  difficulties, 
danger,  and  expenses  would  not  compensate  for  any 
temporary  advantage  gained ;  and  until  this  hoped-for 
security  can  be  obtained,  I  do  not  consider  there  can  be  a 
better  route,  under  the  present  condition  of  circumstances, 
than  that  vii  Brindisi.  Mr.  Hyde  Clarke  deals  with  the 
subject  in  a  very  exhaustive  way,  showing  the  ad  van  tages 
which  would  accrue  by  local  intercourse  in  the  provision 
of  railway  accommodation  by  the  several  govemments, 
not  only  for  commercial,  but  also  for  political  purposes, 
which  would  afford  the  means  of  opening  up  vast  re- 
sources between  Turkey,  Persia,  and  India,  and  between 
those  countries  and  Western  Europe.  But  the  com- 
munication between  our  Eastern  possesaions  and  England 
in  the  transmission  of  passengers  and  mails  requires  some 
further  security  than  can  be  obtained  at  the  present 
moment  in  passing  through  those  countries. — I  am,  &o., 

C.  L.  Bbooxb. 

1,  Oraham-itiwt,  E.C,  Morember  21ih. 

TEffi  PROPOSED  NAVAL  UNIVERSITT. 
SiB, — My  family  having  been    connected  with   the 
maritime  profession  before  the  days  of  steam,  and  -when 
conrage  and  pluck,  with  the  ability  to  handle  a  cutlaas 
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cfotively,  to  fire  a  gun,  and  to  fight  or  beat  off  a  pirate 
or  privateer,  were  as  neceasary  on  board  our  large  mer- 
diant  ^ps  aa  a  knowledge  of  naatical  astronomy  and 
practical  seaouuiahip,  entertain  a  special  regard  for  the 
coaunercial  branch  of  oar  naval  services,  and  have  ac- 
coniingly  observed  with  regret  the  restricted  application 
of  Oat  wide  expression  "  Naval  University,' '  which  ^  ap- 
paieotly  adopted  by  the  eminent  es-constructor,  Mr.  Reed, 
and  by  <Mux  atde  writers — officers,  R.N. — whose  letters 
have  T«eendy  appeared  in  the  Times.  This  proposed 
"ISaval  Uairenity  "  is  in  effect  talked  about,  written 
about,  and  Khemed  about,  as  if  it  were  to  be  a  college 
attached  exclusively  to  the  Boyal  Navy. 

Nov,  Sir.  I  have  no  claim  to  "boist  blustering"  (like 
a  cstua  admiral)  into  the  columns  of  the  Times,  nor 
a«if  I  expect  (like  Hr.  Reed)  to  see  my  views  ih 
iuge  type  in  the  leading  journal.  I  venture,  therefore, 
touk  a  modeet  space,  if  you  can  spare  it,  in  tiio  columns 
of  your  paper,  feeling  that  the  main  object  of  my  letter 
is  in  entire  keeping  with  the  efforts  of  the  Society  of  Arts, 
to  promote  not  arts  alone,  but  manufactures  and  uom- 
meice  also. 

As  might  be  expected,  Mr.  Reed  regards  that  master- 
pece  of  iogenoity  and  enterprise,  a  great  ship,  firom  the 
ooDstiviRtor's  point  of  view ;  and  I  readily  admit  that  the 
^annt  (,salo  speak)  of  such  children — of  so  many  floating 
giants — as  he  can  claim  to  be,  may  be  j  ostly  proud  of  his 
pmgeaj,  and  be  anxious  alike  for  their  success  and  the 
adfancement  and  teaching  of  his  noble  art.    Officers, 
RS.,  oa  the  other   hand,    although  not  underrating 
the  science  of  "construction"  or  the  mathematical  prin- 
ciples which  govern  it,  can  and  do  appreciate  the  import- 
ance of  it,  and  of  its  kindred  questions  of  form,  materials, 
strength    and     stability,    flotation,    behaviour,    speed, 
capacity,  and  safety   (as  of  their  possible   homes)   in  a 
long  Atlantic  roll  or  Before  an  enemy ;  and  they  dwell, 
and  tightly,  npon  the  necessity  of  a  more  thorough, 
adentific,  and  practical  training  being  provided  by  the 
OMmtr;  for  \brai  own  order,  so  that,  under  all  circum- 
lAaikeea,  w^iether  1,000  miles  from  land,  or  neighbouring 
a  treacherous  coast  with   dirty  weather  or  with  the 
wind    blowing  great  guns — a  captain,  or  his  second  in 
commund,  may  know  how  to  take  care  of  his  ship,  and 
of  the  raloable  h'ves  depending  for  safety  upon  his  pre- 
sence of  mind,    knowledge,  and  judgment.    Of  these 
qnalities,  indeed,  the  country  has  just  witnessed  a  right 
noUe  example  in  Captain  Tlunpp,  B.N.,  of  the  Megtera; 
and  it  is  to  be  hoped,  after  due  investigation,  that  some 
pvft^   recognition    of  his   eminent   services   may   1y 
actorded  to  him. 

Shonld  the  projected  naval  univetsity  be  established 
at  Greenwich,  the  theory  of  construction,  with  its  prin- 
cqdes  of  form,  strength,  and  tenacity  of  materials,  im- 
mersion, &C.,  should  undoubtedly  be  one  of  the  faculties 
there,  and  such  practical  illustrations  of  shipbuilding  be 
made  use  of  as  models  on  a  large  scale,  which  the  neigh- 
bouring docks  and  yards  (now  that  Deptford  and  'Wool- 
wich dockyards  have  been  dismantled  as  regards  ship- 
building) could  supply.  But  I  contend  that  this  univer- 
se AaMld  be  a  national  institution,  and  be  opened 
aJmi_  te  students    attached  to  either  branch  of  the 
itistirrt  |»qfe«ion.    Mr.  Beed  is,   I   trust,  too  largo- 
Tiwiteita  ted  jealous  of  such  an  extended  application  of 
Ua  taaeUngsad  resources,  for  he  must  know  full  well 
litMt  to  tins  iasnlar  and  commercial  country,  a  good  ship, 
casplmriiig  sbength,  speed,  and  a  great  carrying  capacity, 
wills  geoeral  handiness,  (and  this,  whether  under  can- 
vaa  or  ateam),  is  of  great  value  in  our  postal,  passenger, 
and  geoetal  merchant  services,  aa  in  the  Royal  Navy 

"A  Flag  Officer's"  letter,  which  appeared  in  the 
fimmt  on  the  2dth  October,  like  those  of  the  other  writers 
stew  allnded  to,  is  founded  too  exclusively  upon  Royal 
%^  copsideratiom ;  bat  its  third  paragraph  expresses 
»  aisMimbly,  in  my  judgment,  the  functions  which 
•mliftto  be^ogto  a  naval  university,  that  I  venture  to 
'   96  it.    Xba  able  writer  says :— "  The  knowledge 


that  we  should  seek  to  acquire  is  that  which  will  on- 
able  us  to  handle  a  ship  under  all  circumstances.  This 
knowledge  may  be  termed  "  nautical  science,"  and  it  in- 
cludes within  its  grasp  a  large  proportion  of  the  known 
sciences — astronomy,  the  science  of  navigation,  hydro- 
graphy, and  marine  surveying ;  physical  geography, 
chemistry,  many  branches  of  mechanical  science  and 
marine  engineering,  hydrostatics,  meteorology,  magnet- 
ism, the  science  and  art  of  gunnery,  shipbuilding  &c. 
Many  other  subjects  could  be  added  to  the  list,  as  either 
necessary  or  very  desirable  additions  to  a  naval  officer's 
education,  such  as  acquaintance  with  modem  languages 
international  law,  &c. 

The  statistics  of  lives,  ships,  and  property  annually 
lost  at  sea,  as  well  as  the  "  wreck  chart,"  are  too  pain- 
fully known  to  need  more  than  a  general,  although  em- 
phatic allusion  here.  Apart,  those  old  and  unseaworthy 
vessels,  which  cupidity  or  poverty  on  the  part  of  owner, 
or  an  utter  disregard  for  human  life,  will  penict  in 
sending  to  sea,  and  apart  also  those  of  original  bad 
construction,  it  is  certton  that  a  considerable  share  of 
our  disasters  at  sea  are  due  to  bad  handling,  to  unreadi- 
ness and  indecision,  to  the  absence,  in  short,  of  that 
special  knowledge  which  enables  a  man  to  discern  and 
to  do  that  on  the  instant  which,  ten  minutes  later,  is 
either  useless  or  impossible.  How  many  a  ship  hu(p  a 
lee-shore,  owing  to  her  captain'signorance  of  her  position, 
of  the  force  of  winds  and  currents,  and  of  the  lee-way 
which  she  is  making,  and  this  as  a  consequence  of  in- 
accurate observations  and  reckonings,  neglect  of  sound- 
ing, and  bad  sailing.  How  many  a  vessel  comes  to 
gnef  through  shortness  of  hands,  or  from  being  badly 
"  found."  A  large  moral  and  economical  question, 
indeed,  lies  behind  all  this,  namely,  that  of  marine  in- 
surance, and  its  influence  upon  the  character  and  re- 
sponsibility of  the  nautical  service  ;  but  upon  this  I  do 
not  now  propose  to  dilate.  I  would,  however,  express 
an  opinion  that,  if  a  higher  social  status  were  given  to 
merchant  captains  as  a  class,  if  stricter  tests  of  com- 
petence were  exacted  irom  them,  including  that  of  a 
degree  obtained  at  a  naval  university,  and  if  a  more 
complete  examination  and  survey  were  made  of  ships 
immediately  after  discharging  cargo,  and  again  just 
before  stowing  cargo  for  a  fresh  voyage,  a  very  con- 
siderable diminution  would  be  soon  observable  in  oar 
RTiTiTial  catalogue  of  disasters.  The  first-class  merchant 
captain  of  the  present  day  has  often  under  his  command 
a  magnificent  structure,  of  a  tonnage  exceeding  that  of 
four,  five,  or  six  large  ships,  as  ships  were  reckoned 
60  years  ago,  tmd  carrying  hundreds  of  lives — passengers 
and  crew — besides  [cargo,  value  in  bullion,  and  specie, 
but  these  palatial  vessels,  although  possessing  some 
special  elements  of  safety  from  their  superior^  build  and 
trim,  the  employment  of  steam,  either  as  their  principal 
or  auxiliary  power,  and  the  rapidity  of  their  voyages, 
cannot,  owing  to  their  draught  of  water  and  immense 
length,  run  for  shelter  into  many  roadsteads  or  harbours 
which  are  easily  accessible  to  ships  of  lesser  pretence. 
Considering,  then,  the  important  functions  of  a  naval  com- 
mander in  relation  to  his  ship,  his  passengera,  crew,  and 
cargo,  together  with  the  really  magisterial  character 
which  during  the  voyage  belongs  to  him,  I  can  hardly 
imagine  a  more  responsible  position  than  that  which 
such  an  officer  fills. 

I  would  say,  therefore,  let  degrees  and  honours  be 
conferred  upon  students,  after  strict  examination,  at 
theproposed"Naval  University,"  andlet  such  distinctions 
mean  recognised  fitness,  by  attainments,  earnestness,  and 
character,  for  the  high  duty  of  commanding  a  large 
merchant  or  packet  ship.  Of  courae,  some  preliminary 
and  intermediate  training  afloat  would  be  exacted  as  a 
guarantee  of  practical  knowledge  and  of  general  and 
physical  aptitude.  With  regard  to  officere  in  the  Royal 
Navy,  I  would  say,  let  analogous  distinctions  be  con- 
erred  at  the  proposed  university  upon  them;  and  further, 
let  no  officer  DO  entrusted,  after  a  certain  date,  with  the 
command  or  navigation  of  a  ship,  who  had  not  at  least 
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taken  the  degree  of  "  M.N."  (Master  in  Navigation) 
thereat. 

By  means  such  I  have  endeavonred  to  deecribe,  the 
nation  would  have  some  better  assurance  than  at  present 
of  the  competence  and  worthinesss  of  officers  in  actual 
command,  as  well  as  of  those  immediately  below  them, 
'  and  would  feel  a  more  complete  reliance  that  the  ships 
of  the  royal  and  commercial  navies  alike  were  in 
trustworthy  hands.  And,  would  not  such  a  system,  in 
the  event  of  a  groat  naval  war,  provide  a  body  of  skilled 
officers  in  the  mercantile  marine,  prepared,  under  proper 
regulations  and  inilurements,  to  lend  a  very  enective 
support  to  the  lioyal  Navy  f  A  further  question  which 
may  be  put  i»  this  : — Uow  much  of  the  difficulty  of 
uanninfi^  our  ships  may  be  due  to  a  distrust  of  their  per- 
sonal safety  on  the  p^  of  otherwise  would-be  sailors, 
owing  to  the  doubtful  competence  of  commanders  or  the 
doubtful  quality  of  the  ships  ? — I  am,  &c., 

A  Salt's  Son. 
Drycluide,  Cth  NoTcmber,  1871. 


NOTES    Oir    HANTTFACTirRES. 


A  special  course  of  instruction  in  the  manufacture  of 
silk  has  just  been  opened  at  the  Technical  Institution  at 
Como,  and  will  occupy  a  period  of  two  years.  Lectures 
will  be  given  by  competent  professors  in  sericulture  and 
natural  history  as  applied  to  textile  materials,  mechanics 
applied  to  silk  throwing  and  spinning,  chemistry  applied 
to  dpreing,  and,  lastly,  on  silk  weaving.  Besides  these 
special  subjects,  the  students  will  receive  instruction  in 
drawing,  foreign  languages,  book-keeping,  and  industrial 
economy. 

The  mannfactore  of  opium  in  the  United  States  seems 
likely  to  suoceed.  It  is  stated  by  the  Philadelphia  Ledger 
that,  in  the  neighbourhood  of  Nashville,  the  poppy  has 
been  cultivated  fur  the  last  three  years,  with  a  view  to 
the  manufacture  of  opium.  Owing  to  the  lateness  of  the 
planting,  and  inferior  value  of  the  soil,  the  crop  of  1870 
miled,  and  to  obviate  this  difficulty,  seed  was  obtained 
from  Calcutta  and  Sm}-ma,  at  a  cost,  in  gold,  of  four 
dollaia  and  a-half  per  ounce.  This  yenr's  crop,  it  is 
announced,  will  yield  from  60  lbs.  to  6<i  lbs.  of  opium. 
Other  persons  who  extensively  engaged  in  the  cultivutioa 
of  the  poppy  in  Tennessee  report  simibir  success.  The 
best  opium  poppy  seeds  were  obtained  from  Smyrna, 
planted  in  good  land,  and  cultivated  like  cotton. 

Last  year,  attention  was  directed  to  the  progress  Kussia 
has  been  making  in  the  manufacture  of  cotton  fabrics. 
From  the  display  of  these  goods,  at  an  exhibition  held  at 
Moscow,  we  are  told  that  the  cotton  mills  are  not  the  ex- 
pensive structures  that  they  are  in  England,  and  we  are 
also  informed  that  the  managers  and  foremen  in  the  fac- 
tories are  Englishmen.  To  what  extent  Russia  may 
supply  cotton  fabrics  to  the  marts  of  the  world  hereafter, 
or  whether  the  goods  manufactured  by  native  industry 
are  and  will  be  confined  to  home  consumption,  it  is  not 
easy  to  foresee,  but  it  is  evident  that  vast  strides  have 
been  made  in  this  one  branch  of  manufacture  within  the 
last  quarter  of  a  century.  It  is  scarcely  thirty-five  years 
ago  since  the  first  spinning  mill  was  erected  in  Bussia, 
and  now  it  has  close  upon  400,000  spindles  in  full 
activity,  which  produce  upwards  of  360,000  poods  (36  lbs. 
avoirdupoise  to  the  pood)  of  yam.  This  yam  is  Kene- 
rally  of  very  low  numbers,  varying  from  20  to  30  for  the 
woof,  because  there  is  a  large  market  for  coarse  fabrics. 
The  principal  scat  of  the  manufacture  of  the  coarse  goods 
is  Central  Russia,  especially  in  Moscow,  Wladimir, 
Kalouga,  Kostroma,  &c.  The  peasantry  receive  the 
jram  from  contractors,  and  occupy  themselves  in  weaving 
it  into  cloth  during  the  winter,  at  very  trifling  wa^es. 
The  goods  thus  manufactured  in  the  villages  may  be 
divided  into  three  classes,  according  to  tiie  quality  of 


the  yam.  The  firat  includes-  those  of  the  lowest 
quality,  and  which  are  sold  at  18  to  24  copecks  the 
araheen  (about  2^.  to  ^i.  per  yard).  The  warps  are 
formed  of  No.  28  yam,  and  the  woof  of  No.  30.  The 
fabrics  of  medium  quality,  valued  at  2S  to  28  copecks  the 
arsheen  (about  3Jd.  to  4d.  per  yard),  are  formed  of  Nos. 
34  and  36  wsrp,  and  38  to  40  woof.  The  better  class  of 
fabrics  are  made  of  foreign  yam  ;  Nos.  38  to  42  for  warp, 
and  44  to  48  for  woof,  and  sell  at  29  to  42  copecks  the 
araheen  (about  4)d.  to  4jd.  per  yard).  Besides  the  fac- 
tories producing  the  classes  of  ^ods  just  named,  there 
are  from  140  to  160  for  the  superior  articles,  without  in- 
cluding cotton  velvets  and  muslins^  The  former  branch 
of  manufacture  has  been  grelitly  developed  during  the 
last, ten  or  dozen  years,  the  chief  market  for  which  is 
China.  The  manufacture  of  printed  cottons  is  said  to 
have  arrived  at  great  perfection.  The  chief  seat  of 
this  branch  is  St.  Petersburg,  where  it  is  chiefly  carried 
on  by  Swiss,  llie  quantity  made  is  estimated  at  abowt 
three  and  a-half  millions  of  pieces,  which  is  sufficient  to 
supply  the  consumption  of  the  whole  empire. 

Russia  is  also  very  anxious  to  see  the  manufacture  of 
sugar  introduced  in  the  Caucasus.  This  desire  has  a 
chance  of  success,  as  it  is  founded  on  considerable  pro- 
tective duties.  Those  persons  who  establish  sugar  manu- 
factories in  the  Caucasus  are,  nccordinp;  to  regulations 
issued,  to  be  quite  free  of  the  duty  levied  on  sugar  for 
the  first  two  years ;  the  following  two  years  they  will 
be  taxed  with  one-third  of  the  proposed  duty ;  and  for 
the  next  two  years  they  will  have  to  pay  two-thirds  of 
it.  Thus  not  till  the  end  of  six  years  will  the  whole  tax 
be  imposed  upon  them. 

According  to  a  recent  return,  oak  timber  is  rapidly 
disappearing  from  Europe.  In  Franco,  since  1669,  no 
oak  has  been  felled  until  full  grown,  that  is,  until  within 

I  30  years  of  its  probable  decay.    The  consumption  of  oak 
timber  in  France  has  doubled  during  the  last  fifty  years. 

i  In  1866.  £170,000,000  worth  was  consumed,  of  which 
£500,000  worth  was  imported,  against  £5,000,000  -worth 

I  consumed  in  1820,  of  which  £400,000  worth  was 
imported.     France  requires  every  year  16,000,000  cubic 

\  feet  of  oak  timbi  r  for  wine  casks,  600.000  for  her  fleet, 
160,000  for    railway    cars,   and   760,000  for  buildings 

I  purposes.      In  1826,  the  total  value  of  imported  stavea 

I  was  £800,000  ;  to-day  the  total  value  is  £6,000,000.  A 
similas  inoreeee'  of  the  importation  of  oak  for  the  next 

,  thirty  years  would  piobably  doable  the  price.  France, 
aftBr  losing  Alsace  and  Lorraine,  contains  136,000,000 
acres,  of  which  20,000,000  are  covered  with  forest.  In 
Norway,  the  Administration  of  Forests  declares  that  it 
is  necessary  to  stop  the  cutting  down  of  timber.  The 
same  enormous  cuusumption  is  going  on  all  over  Europe. 
Holland  and  Belgium  are  nearly  denuded  of  timber,  and 
are  large  importers.  North  Germany  is  rich  in  forest, 
but  within  half  a  century  has  began  to  cut  down  young 
trees.  Austria  has  sold'  her  forests  at  auction  since 
railways  have  been  introduced.  Spain  and  Greece  are 
almost  absolutely  woodless. 

Copper  mining  in  Cornwall  has  been  seriously  afitected* 
during  the  last  few  years,  by  the  heavy  supplies  rega- 
larly  received  from  Chili,  Spain,  Australia,  and  othor 
countries.  The  official  returns  for  1870  and  1871  show 
that  the  supply  of  copper  ore  and  regulus  have  oon- 
siderably  decreased,  especially  from  our  great  rival. 
Chili  ;  but  that  much  more  comes  in  the  guise  of 
"  wrought,"  or  "  partly  wrought,"  copper.  In  ingotit 
cakes,  and  slabs,  we  have  exported  179,609  cwt.,  as  com- 
pared with  161.087  cwt.  in  1870.  British  India  only 
required  one-third  of  what  she  did  in  1870;  but  Belffiom 
wanted  nearly  double  as  much,  and  France  and  Holland 
increased  their  demands.  In  wrought  or  manafaotoxed 
copper,  there  was  a  great  &lling  ofi'.  We  only  sent  away 
161.407  owt.  this  year,  as  contrasted  with  221,101  cwt. 
in  1870.  Germany  and  some  minor  ouatomera  toolc 
more ;  Holland,  Italy,  Turkey.  Egypt,  and  British  Indi&, 
less.    The  disturbances  with  France  reduced  onr  expoxte  i 
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to  that  country  from  27,278  cwt.,  in  1870,  to  1,897  cwt.  in 
1871,  tad  British  India  fell  in  the  fint  two-thiids  of  tbia 
year  fitom  68,000  cwt.  to  38,851  cwt 

The  inineiitioii  of  our  prearnt  lucifer  matdi  seemB  to  be 
dna  to  a  happy  thought  which  flashed  through  the  brain 
of  Vr.  laaae  Holden,  who  so  ternia  the  idea  in  his  etri- 
denoe  before  the  Patent  Committee.    Mr.  Holden  had 
to  liae  at  ioar  in  the  morning,  to  putaue  his  stndiaa  in 
chemiatiy,  aad  experienced  the  gravest  inconvenieooe 
from  bis  te&na  efforts  to  obtnin  a  Ug&t  from  flint  and 
•keeL    He  was  giving  lectures  at  this  time  to  a  verr 
laige  aciitmy.     He   goes  on  to  say: — "Of  course  I 
knew,  mrnthex  chemists  did,  the  explonre  material  that 
was  Decnaary  in  order  to  produce  mstantaneons  light ; 
bst  it  was  Tery  difScnlt  to  obtain  a  light  on  wood  by 
tittexploaire  material,  and  the  idea  ooowred  to  me  to 
pat  under  the  explosive  mixture  sulphur.    I  did  that, 
and  pnUxdied  it  in  my  next  lecture,  and  showed  it. 
There  wy  a  yonng  man  in  the  room  whose  father  was  a 
chemist  in  London,  and  he  immediately  wrote  to  his  father 
about  it,  and  shortly  aftenfards  lucifer  matches  were 
issued  to  the  world."     These  early  lucifers  had  two  im- 
portant fipilts,  the  flrst  was,  that  after  exposure,  the 
jilMiapbasm  tm  them  became  useless;   and  the  second 
was  that  they  were  dangerous  to  handle,  on  account  of 
ihe  easy    ignition   of    the   phosphorus.    In  1845,  the 
Sodcty  of  Arts  commended  the  improvement  of  a  Mr. 
Baii<r,  who  placed  the  sulphur  over  the  phoiiphorus, 
tbatbf  Jreeping  the  latter  &ee  from  the  deleterious  in- 
tfiHDce  of  the  atmosphere.     The  Soci£t£  d'Encourage- 
ment  de  Paris  rewarded  a  similar  improvement  some 
years  later. 

Dr.  Meyer,  of  Califbmia,  is  said  to  have  iuTented  a 

new  alloy,  composed  of  copper  and  iron,  united  in  certain 

praportiona,  to  form  a  substame  which  can  be  tempered 

to  a  hardness  greater  than  that  of  steel,  and  can  be 

eanly  worked.     It  is  claimed  that  it  can  be  used  with 

great  advantage  in  snch  articles  as  shoes  and  dies  of  stamp 

DnlQa  for  Vmrtutce*,  and,  on  account  of  its  great  hardness, 

-will  onUaatby  a  very  considerable  length  of  time  those 

now  made  of  chilled  caat-iron,  while  they  can  be  mana- 

fictiired  jQct  as  cheaply. 

Kr.  Spraale,  in  a  lettOT  to  the  TVmo,  points  out  the 
advantagwa  Iftnly  to  accrue  from  the  introduction  of  beet 
aiunr  mana£ictare  in  England,  in  the  following  terms : — 
"  The  beet  sugar  manufacture,  besides  presenting  an  ex- 
teoBve  field  for  the  profitable  investment  of  capital,  has 
Uxt  fmther  great  advantage  of  localising  employment, 
and  ptvtiding  it  at  the  very  time  of  the  year  when  it  is 
laast  raqmrea  in  the  rural  districts.    The  tendency  of 
msimhctoreis  generally  is  towards  centralisation,  the 
erih  ransequeoat  ujwn  which  now  so  much  attract  the 
■ttsntinp  otoar  social  philosophers.  Providing  healthful 
«nployment  in  the  ratal  districts,  may,  in  fact,  be  said 
to  be  one  of  the  great  problems  of  the  times.    This  the 
beet  aogar  industry,  without  a  single  concomitant  draw- 
back, sapplies.     It  would  give  an  impetus  to  agriculture 
to  (apply  the  raw  materials,  while  the  careful  cultiva- 
iavolrsd  in  seeking  to  make  quality  an  important 
in  the  growth  of  the  roots  could  not  fail  to 
'  hosbandry  generally.   The  very  period 
labour  is  slack,  the  sugar  manufacture  is 
The  production  of  the  roots  would  again 
the  demand  for  fhrm  labour.    In  every 
tiierefore,  the  introduction  of  the  mann- 
wioaU  be  franght  with  advantages  of  the  most 
•oMaataal  kind." 

fifi  a  paper  lately  read  before  the  Paris  Academy  of 

anthor  said  that  from  all  time  it  has  been 

that  the  oxidation  of  tin  during  fusion  is 

faliiictivB  to  the  quality  of  bronze,  but  even  up  to  the 

time  this  has  been  opposed  by  the  stirring  up  of 

I  metal  with  wooden  rabbles.    The  oxide  of  tin, 

tt  Saaif  has  no  strength,  separates  the  molecules 

tttuJbw,  mmd  Jiwliinsi  it*  powar  of  xeaistance.    The 


employment  of  phosphorus  as  a  reducer  gives  remark- 
ably uniform  results ;  the  oxygen  of  the  tin  oxide  is 
absorbed,  and  the  resulting  phosphoric  arid  goes  to  form 
phosphate  of  copper,  which  passes  away  in  the  scoria. 
Again,  whilst  ordinarr  bronze,  submitted  to  the  action 
of  successively  rAnelting,  becomes  more  and  more  de- 
prived of  its  tin,  the  phosphoric  bronze  can  be  cast  over 
and  over  again  wilhont  losinct  its  proportion  of  tin.  It 
appears  to  form  itself  as  a  fixed  phosphate  of  tin,  con- 
taining one  equivalent  of  phosphorus  and  nine  of  tin. 
By  a  series  of  prolonged  trials  the  properties  which  the 
phosphorus  communicates  to  ordinarj'  bronze  have  been 
ascertained.  It  appears  the  characteristics  of  the  allo}V 
change.  The  colour,  when  the  proportion  of  phosphorus 
exceeds  J  per  cent.,  becomes  warmer,  and,  like  that  of 
gold,  largely  mixed  with  copper.  The  grain  or  fracture 
approximates  to  that  of  steel.  The  elasticity  is  consider- 
ably increased ;  the  absolute  resistance  under  a  fixed 
strain  becomes  in  some  cases  more  than  doubled,  whilst 
the  density  is  equally  increased,  and  to  snch  a  degree 
that  some  alloys  are  with  difficulty  touched  by  the  file. 
The  metal  when  cast  has  great  fluidity,  and  fills  the 
moulds  perfectly,  even  to  their  sinallest  details.  By 
varying  the  proportion  of  phosphorus,  the  p^ticular 
characteristic  of  the  alloy  which  is  most  desircS  can  be 
modified  at  will.  An  experiment  was  made  in  phosphoric 
bronze  with  a  6-pounder  gim,  which  was  submitted  to  a 
destructive  trial,  in  comparison  with  a  similar  piece  in 
ordinary  bronzo,  cast  by  the  Royal  Foundry  at  Liige. 
From  the  results  of  these  trials,  taken  at  various  times 
during  the  firing,  it  appears  that  the  durability  of  the 
gun  of  phosphoric  bronze  is  very  superior  to  that  of  the 
gun  of  ordinary  bronze,  and  that  with  bursting  charges, 
which  reduced  the  latter  piece  to  fragments,  the  former 
could  be  still  fired  with  perfect  safety.  The  bronze  em- 
ployed had  been  obtained  by  the  addition  of  phosphoric 
copper  to  metal  provided  out  of  the  guns.  The  new 
bronze,  prepared  under  suitable  conditions  of  composi- 
tion andmelting,  can  be  rolled  out  and  hammered  with 
the  greatest  ease,  without  losing  its  tensile  strength. 
Cartridges  that  can  he  loaded  ani  fired  fifty  times  may 
be  formed  from  it.  The  mechanism  of  breech-loaders 
has  also  been  made  from  this  material,  hix  thousand 
rifles  fitted  in  this  manner  have  been  supplied  to  the 
Belgian  Civic  Guard.  Of  the  same  material  also  are 
cast  toothed  gearing  for  rolling-mills,  hydraulic  presses, 
bearers,  eccentric  straps,  piaton-rinps,  &c.  It  is  also 
specially  adapted  to  the  production  of  works  of  art  and 
decoration.  The  ease  of  casting,  the  good  colour,  and 
its  retfistance  to  oxidisation,  are  the  special  qualities 
adapting  it  to  these  purposes. 


GENERAL   NOTES. 


The  Proposed  Tnnnel  between  Scotland  and  Ireland. 
— In  his  opening  address  to  the  Belfast  Natural  Histoiy 
and  Philosophical  Society  for  the  session  of  1871,  the 
president,  Mr.  Joseph  John  Murphy,  speaking  of  the 
Mont  Cenis  and  other  tunnels,  said: — "  A  railway 
tunnel  between  Scotland  and  Ireland  has  been  proposed, 
to  go  from  near  Cushendall  to  the  Mull  of  Cantyre  ;  and 
a  detailed  description,  with  estimate  of  the  cost,  has  been 
published  by  the  engineering  firm  of  Macassey_  and 
Scott.  If  there  were  no  special  engineering  diffionltiee,  it 
might  be  worth  while  for  the  Imperial  Parliament  to 
spend  many  millions  on  a  work  which  would  practically 
make  Ireland  cease  to  be  an  island.  There  is  nothing 
impracticable  in  the  length  of  such  a  tunnel,  which,  at 
the  narrowest  part  of  the  Channel,  would  bo  less  than 
fifteen  miles ;  but  I  fear,  though  I  speak  under  cor- 
rection, that  the  depth  of  water,  which  is  very  con- 
siderable, would  constitute  the  almost  insurmountable 
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TnnneUinir  the  Meruy, — Notice  is  abont  to  he  given 
of  an  application  to  Parlinment  forpowento  conatmct 
a  tunnel,  or  subway,  from  the  bottom  of  St.  James's- 
street,  Liverpool,  under  the  Mersey  to  Birkenhead, 
emerging  in  Ar^ll-street.  The  tunnel  will  be  adapted 
to  the  construction  of  a  railway  throag|hout,  worked  at 
the  termini,  it  is  said,  on  the  Fell  principle  of  a  central 
rail  for  the  necessarily  very  heavy  gradients. 

Trade  in  Cattle  between  France  and  Italy.— The 
following  returns  of  the  number  of  head  of  cattle  ex- 
ported from  Italy  to  France,  from  the  1st  October,  1870, 
to  the  let  October,  1871,  are  taken  from  a  report  of  the 
Italian  Consul  at  Chambery : — 

Via  Mont  Cenls.  Yla  Mont  OenaTTe. 

Bullocks      36,486     2,172 

Sheep  39,129     10,760 

Pigs 33,641     2,767 


flUration — Concentration — Befiltration — "  Boiling" — 
Separation  of  syrup  from  crystals — Treatment  of  Synp 
— Second  and  third  products — Molasses — Nature  of 
molasses — Difference  between  molasses  from  cane  and 
beet — ^Estimation  of  the  value  of  raw  sugar. 

LscTUBB  4. — Monday,  DseBMBEB  18. 

The  refining  of  sugar,  the  complete  cleanaing  of  it — 
Melting  or  blowing  up^Filtering,  charcoaling,  boiling, 
filling  oiit,  draining,  liquoring,  rtoving — Utilisation  of 
syrups — Treacle. 

These  Lectures  are  open  to  Members,  each  of 
whom  has  the  privilege  of  introdacing  tire 
friends  to  each  Lecture. 


Total....      109,256  15,689 

Making  in  all  a  total  of  124,945  head.  A  considerable 
number  of  bead  of  cattle  are  annually  sent  to  Marseilles, 
via  the  Col  di  Tenda,  but  no  mention  of  this  is  made  in 
the  consular  report. 

The  ChanneL— We  (Eeonomist)  are  glad  to  see  that 
one  of  the  objects  of  a  private  Bill  lodged  by  the  South- 
Eastern  Railway  Company  is  to  enable  them  "  to  enter 
into  arrangements  and  agreements  with  the  governments 
of  France  and  England,  and  with  the  Northern  Railway 
of  France,  for  the  purpose  of  facilitating  and  improving 
thecommuuication  between  England  and  the  Continent." 
We  hope  there  is  at  length  some  prospect  of  a  termina- 
tion to  the  horrors  of  the  Channel  passage,  althongh  the 
grand  projects  of  a  tonnel  or  a  bridge  are  not  yet  to  be 
thought  of.  Deeper  harbours  on  both  sides  of  the 
Channel,  and  larger  steamers  to  use  them,  will  constitute 
an  immense  improvement  on  the  existing  arrangements, 
and  should  add  sensibly  to  the  dividends  of  the  share- 
holders in  both  the  English  and  French  railways  by 
which  the  communication  between  Paris  and  London  is 
conducted. 


INDIA  COmmTEZ. 


OBSIVAXT  HEETIKOS  07  TEE  SOCIETT. 

"W  ednesday  evenings  at  eight  o'clock. 

Dbcbmbeb  6. — "  On  Sewage  as  a  Fertilizer  of  Ijmd, 
and  Land  as  a  Purifier  of  Sewage."  By  J.  Bailbt 
Dbmton,  Esq. 

Dbcember  13. — "  Observations  on  the  Elsparto  Plant." 
By  Robert  Johnston,  Esq. 

Decembeb  20. — "  On  the  Study  of  Economic  Botany, 
and  its  Claims  Educationally  and  Commercially  Con- 
sidered."   By  James  Collins,  Esq. 


A  Conference  will  be  held  this  evening 
(Friday),  Dec.  1st.  Lieut. -Colonel  A.  Rouaike 
WnAOOB  will  open  a  discussion  on  the  subject 
of  "  Indian  Forests  and  Indian  Railwavs." 


OAHTOB  LECTUSES. 


The  First  Lecture,  "  On  the  Manufacture  and 
Refining  of  Sugar,"  by  C.  Hauohtok  Gili.,  Esq.^ 
was  delivered  on  Monday  evening,  November 
26th.  The  remaining  lectures  will  be  given  as 
follows : — 

Lbctube  2. — MONDAT,  Dbcekbbk  4. 

Properties  of  sugar — Its  ready  decomposibilitjr — 
Action  of  a  high  temperature — Action  of  dilute  acids — 
Conversion  into  grape  and  fruit  sugars — Other  varieties 
of  sugar;  their  properties — Winning  of  cane  juice  by 
rollers — Rough  evaporation  in  open  pans,  and  consequent 
destruction  of  sugar. 

Lectuhe  3. — ^Monday  Dxcsicbeb  11. 

The  sugar-beet — Extraction  of  juice  by  diffusion  and 
by    presses  —  Defecation — Carbonation  —  Preliminary 


MEETINGS  FOE  THE  ENSUING  WEEK. 

Hon.  .~.80CIETT    OF    A&TS,    8.       Cantor    Ltctnre.     Mr.  C. 

HaughtoD  GUI,   "Oa  the  Manufacture  and  Befinlog  at 

Sugar." 
In»t.  ot  Sunreyors,  8.    Mr.  J.  Clutton,  "  The  Cost  of  Con- 

Tenl'tn  of  Forest  and  Wood-land  Into  Cultivated  Land.** 
London  Institution,  «.     Prof  Huxley,  "  Tlie  Pbjruology  of 

Bodily  Motion  and  Con^ciousucss.'*    (VI.) 
Social  science  Association,  a.     **The  Means,  by  an  hD- 

pn>Tod  'irganiiatlon,  of  Aooeleimtiag  the  Business  of  Par*- 

liamest." 
Entomologloal,  7. 
British  Archltecti,  8. 
Medical,  8. 
AaUUo,  3. 
victoria  Institute,  8.    Mr.  W.  R.  Cooper,  ••  The  Serpent 

Myths  of  Ancient  EgypC 
Society  of  Engineers,  U.     Mr.  CarglU,  "On  FIcatlef 

Breakwater!." 

Tats.....CWil  Engineers,  8.  Mr.  WllUam  Bell,  "  On  tlw  Stresses 
of  MiU  Arches,  and  other  Carved  Stnietoras.'' 

Fatholoiilcal.  8. 
Biblical  Arclisology,  8). 
Zoological,  S. 

WSD.....80CIETY  OF  AHT8,  8.  Mr.  J.  Bailey  Denton,  "On- 
Hcirage  us  a  FerUllzer  of  Land,  and  Land  as  a  Farifter  of 
Sewage." 

Geological,  8.  1.  The  President,  ■'  On  an  old  Shingle  Bank 
on  the  Portadown  Bilis,  near  Faroham,  Uampabire.''  l 
Mr.  Henry  Hicks,  "On  some  undescritwd  Fossils  of  the 
Mcncvlan  Group."  3.  M.  D.  M.  d'Ometa,  "  Furthff 
Notes  on  the  Geology  of  the  neighbourhood  of  Malaga.* 
Communicated  by  the  President. 

Ulorosoiplcal,  6.  1.  Mr.  J.  Bell,  "  Fermentation  and  iU 
Results."  2  Dr.  Scale,  F.R.8.,  "The  Ncr\-ei  of  tile 
Ca|>lllary  Vessels,  and  their  Probable  Action  In  Hcaltk 
and  Disease." 

Pbatmaceutical,  8. 

Royal  Society  of  Literature,  4). 

Obstetrical,  8. 

Soience  and  Art  Department  (Sooth  Kensiogton  Mnsemn). 
2|.    Prof.  Doncan, "  Elementary  Physiography." 

TBms...Royal,  81. 

Antlqnarie*,  8).  . 

Linoaan.  8.  1.  Lleat.-Col.  Grant,  "Botaar  of  tbe  OMJ 
and  Speke  Expedition."  3.  Mr.  Robert  Gamer,  "  C  J 
hybrid  Facomum  between  the  nilberry  and  Crowbeny- 
3.  Mr  Gamer,  "On  the  Formation  of  British  Pearls,  asl 
their  Possible  ImproTcment." 

Chemical,  8. 

Namismaiic,  T. 

Royal  8<iciety  Cinb, «. 

Iiondon  lostitntioD,  >|. 


Fax... 


...Astronomical,  8. 
Qnekctt  Clutt,  8. 

Sat. Royal  Bolanie,  31.  _j 

Soieooe  and  Art  Department  (Sooth  Kensington  Mnscna 
31.    ProC  Dancao, "  Elementary  Fhyilagraptay." 
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^fertht&KiltAimldheaddraMdtoafStantiini, 
/«*■  inn,  Aiilplti,  London,  W.C. 


psocsxoiHos  or  the  society. 


VOTTRTH  OBOINAKY  XSXmra. 

Wednesday,  December  6th,  1871;  Harbt 
S.  Thompbom,  Esq.,  in  the  chair. 

The  foUowing  candidates  were  proposed  for 
dection  as  members  of  the  Society : — 

Baker,  Bobert.  107,  Albion-road,  Stoke  NewingtoB,  N. 
Bnke,  B«t.  CSurleg,  19,  MarquMS-road,  Canonbury,  N. 
Ur«r,  Joeph,  UID.,  F.B.A.S.,  Belgrava-terraoe,  Wey- 

Goodmu,  John  C,  3,  GiUton-road,  West  Brompton,  8.  W. 
Hardy,  Balph  Price,  London  and  Proviscial  Auoisnce 

Soaefrr,  21,  Fleet-street,  E.C. 
Mimte,  Catarlea,  Inaistail,  Beulah  hill,  Upper  Norwood, 

The  fdlowing  candidates  were  balloted  for, 
and  duly  dected  members  of  the  Society  : — 
Wwards,  Hot.  K.  O.,  103,  Oxford-street,  Stepney,  E. 
^^■m,  John,  27,  Charles-street,  St.  James's,  S.W. 
<*wyfter,  J.  Howard,  Chartered  Bank  of  India,  Aug- 
te^  lad  Ouna,  Hatton-coart,  Threadneedle-street, 

Hknai  Jom^  iU,  Boll-street,  Birmingham. 

natnrmnmi.  Dr.  fiichard  Nathan,  21,  Northumberland- 

Itbesk  Bsyswater,  W. 
Aeboo,  Oiaries,  Crackley-hill,  Kenilworth. 
F«^  fl.,  10,  Old-square,  Birmingham. 
oAnebCTKer,  John,  2,  Sussex-place,  Onslow-iiqiiare,  S.W. 
8a^  Wuliun  Henry,  212,  Westminster  Palace-hotel, 

The  Paper  read  was — 

8BWAOE   AS  A  FERTILISER  OF  LAND,  AND 

LAND  AS  A  PURIFIER  OF  SEWAaE. 

By  J.  Bailey  Denton,  C.E.,  F.O.8., 

B«-  IbBber  of  Um  Koral  Arrlealtanl  Soci«tl«a  of  Norway, 
Smdaa,  sad  Uuorer. 

H«»inj  recently  appeared  as  a  correspondent  of  the 

wstoo  the  sewage  question,  it  may  very  reasonably 

■•  vnxined  that  I  hare  exhausted  the  sobject,  as  far  as 

»■» faaooally  able  to  do  so ;  but  the  feet  is,  that  having 

***l**era  to  which  I  refer  explained  the  advances 

■isfcibyfltt  chemist  and  the  engineer,  and  shown  that 

*OTe^M  jrerailed,  up  to  this  time,  a  disregard  of  the 

Pnfta^eatt  different  soils  for  the  retention   of  the 

l^nHSmag  tngredients  of  sewage,  and  the  purification  of 

<»»ymttK  with  which  the  sewage  is  mixed,  I  left  the 

Htijeet  where  I  considered  the  agriculturist  should  take 

*f-    Hence  my  appearance  Wore  our  Society,  at  a 

*••••  when  many  of  its  members  connected  with  agri- 

eoltare  win  be  in  Lratdon. 

I  win  ptootise  to  condense  the  remarks  I  have  to  make 
*•  waek  ■•  possible,  in  ord»  that  there  may  be  sufficient 
fiae  far  tbe  expression  of  opinions  which  I  shall  do  mr 
VssrttodallMige.  ', 

^^"■gh  JsrfB  flgmts  have  been  pnt  forth,  by  sundry  | 
vxitas  aad  spsaheiDi^  of  the  immense  loss  this  country 


soffers  by  casting  the  sewage  of  its  towns  into  the  rivers, 
and  everybody  acknowledges,  not  only  that  such  waste 
ought  not  to  continue,  but  that  our  rivers  should  be 
restored  to  their  original  purity,  we  have  not  yet  brought 
to  practical  test  the  value  of  sewage  to  the  farmer  and 
the  market  gardener.  Chemists  have  done  their  best  to 
rouse  public  attention  to  the  loss  we  suffer,  and  it  now 
remains  with  the  country  to  adopt  those  measures  which 
wjU  best  conduce  to  its  recovery. 

Large  as  the  intrinsic  value  of  the  fertilising  matter 
has  been  shown  to  be  by  the  chemist,  the  value  of  the 
water  in  which  it  is  contained  has  been  excluded  from 
his  consideration,  though  farmers  and  gardeners  alike 
are  prepared,  after  the  experience  of  the  recent  years  of 
drought,  to  put  a  high  value  on  water  for  its  own  sake, 
irrespective  of  the  fertilising  elements  it  contains 
after  sewage  has  been  mixed  with  i^  for  they  know 
how  serviceable  is  timely  moisture  to  the  germination 
of  seed,  and  for  reviving  and  sustaining  plant  growth, 
independently  of  its  special  power  of  conducting  to  -the 
roots  of  plants,  in  the  most  acceptable  way,  those 
fertilising  ingredients  which  the  chemist  has  valued  so 
highly. 

Hitherto,  the  benefit  to  be  gained  by  a  command  of 
water  has  been  more  than  counterbalanced  by  the 
disadvantagpes  of  excess,  and  the  obligation  of  dis- 
posing of  the  liquid  sewage  at  all  times  and  under  all 
conditions.  In  referring  to  water,  therefore,  I  do  so 
only  to  remark  that,  large  as  the  theoretical  value  of  the 
manurial  properties  of  sewage  has  been  declared  to  be, 
it  may  jret  bear  an  increase  when  the  practical  mind  of 
the  apiculturist  is  brought  to  bear  on  its  utilisation,  and 
the  disadvantages  under  which  a  new  branch  of  industry 
always  suffers  are  overcome. 

A  High  Standard  of  Purity  of  Water  etuntial. — ^But 
so  slow  and  so  naturally  sceptical,  in  respect  of  new 
appliances,'  is  the  agricultural  mind,  that  we  must 
not  wait  for  the  recognition  of  the  cultivator  as  the  only 
thing  necessary  for  the  development  of  the  value  of 
sewage.  We  must  rather  trust  to  the  obligation  which 
will  before  long  be  imposed  on  all  sewer  aathorities,  so  to 
treat  the  liquid  refuse  of  towns  that  the  effluent  liquid 
shall  conform  to  a  recognised  standard  of  purity  ;  for  it 
will  only  be  by  the  most  stringent  enforcement  of  the 
law  in  this  respect,  that  all  the  manurial  properties  of 
sewage  will  be  rendered  available  for  reproduction. 

Taking  this  view,  I  think  it  is  much  to  be  re> 
g^etted  that  the  Conservators  of  the  Thames  hare, 
without  pledging  themselves  to  any  positive  deci- 
sion, recognised  a  standard  of  purity*  in  some  degree 
inferior  to  that  suggested  by  the  present  Rivers 
Pollution  Commissioners  in  uieir  first  report,  and 
that  they  have  done  so  in  the  face  of  a  statement  by  the 
Commissioners,  that  they  made  the  suggestion  with  the 
"  belief  that,  as  science  progresses,  improved  methods  of 
purifying  polluted  liquids  will  bo  discovered,  and  that 
eventually  standards  of  purity  considerably  higher  than 


•Tb«  followlDg  notes  to  sad  from  Captain  BuratsI,  the  aeeretanr 
or  the  Tbsnica  Cooaemmojr,  will  expUia  tbe  poslttoo  of  thU  par- 
tloular  qoesiloa  at  tb«  pnaant  momeDt :  — 

*'  Stevenage,  Mth  November,  18?1. 
"  DsjiB  «iH,— I  presume  I  am  right  In  aasumini;  tta.it  the  standard  of 
pniificattnn  recommended  by  Drs.  l>>ankland  and  Lo'heby,  and  Pro- 
fessor Odllng  h  that  nhtch  your  Board  of  Cooserrators  reoogniw  as 
suffii-lent  to  refrutate  the  Influx  of  liquid  sewage  from  towns  on  the 
bunks  of  tlie  Thames.  When  answerinK  this  question,  would  yoa 
kindly  tell  me  whether  the  standard  applies  equally  to  the  towns 
above  Hampton  at  below. 

"  I  am,  dear  Sir,  yonn  bitUhlly, 

( Signed)  '■  J.  B.UUIT  DsnoK. 

"  Captain  Bnntal,  Thames  Conservancy." 


"  Thamea  Conserranoy  OfRoes,  41,  Trinity -sqasn, 
Tower-Ull,  B.C.,  Ut  December,  I87l. 
"  DiiB  Sir.— In  reply  to  your  letter  of  the  24th  ulUiuo,  I  beg  to 
inform  yon  that  the  Conservators  do  not  recoifolse  any  standard  or 
parity  for  effluent  water  from  sewage  trom  places  on  the  banks  of  the 
rtver  above  Teddlngton. 

"  I  am,  dear  Sir,  yonn  lUthfolly, 

"  E   BUR3TAI,  Secretary. 
"J.  Bailey  Denton,  Esq.,  Oicbard'^onrt,  Stevenage,  Herts." 
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those  recorded  may,  if  necessary,  be  enforced."  Without 
presoming  to  give  any  opinion  upon  the  details  of  the 
standard  suggested  by  the  Commiasioners,  which  I  know 
is  regarded  by  some  chemists  as  objectionable,  I  am  con- 
tent to  record  the  fact  that  their  anticipation  has 
already  been  in  a  measure  realised.  This  is  not 
mere  assertion;  it  bag  been  conclusively  shown  that 
when  natural  soil  is  so  prepared,  by  properly  designed 
deep  drainage  and  deep  surface  cultivation,  th»t  the 
whole  of  the  sewage  distributed  upon  its  surface  is 
absorbed  and  percolates  evenly  through  the  soil,  the 
effluent  liquid  passps  into  the  arterial  outfalls  from  the 
under-drains  purified  to  a  very  high  degree,  and  un- 
objectionable in  every  respect.  Such,  in  point  of  fact, 
appears  to  bo  the  purification  effected  by  oxidation, 
resulting  from  the  aeration  of  drainage  and  the  inter- 
mittent use  of  soil  for  filtration,  that  it  is  not  at  all  a 
too  sanguine  view  to  fake,  that,  with  increased  expe- 
rience, we  miiy  arrive  at  a  power  of  restoring  water, 
■with  which  sewage  has  been  mixed,  to  its  original 
potable  condition. 

For  the  convenience  of  those  interested  in  the  matter, 
I  here  give  the  standard  suggested  by  the  Rivers  Pollu- 
iion  Commissioners,  and  will  add  that  which  has  been 
circulated  by  the  Thames  Conservators.  The  Com- 
missioners suggest  that  the  following  liquids  be  deemed 
polluting,  and  inadmissible  into  any  stream : — 

(a.)  Ally  liquid  containing  in  suspension  more  than 
three  parts  by  weight  of  dry  mineral  matter,  or  one 
part  by  weight  of  dry  organic  matter  in  100,000  parts  by 
■weight  of  the  liquid. 

(fi.)  Any  liquid  containing  in  solution  more  than  2 
parts  by  weijjht  of  organic  carbon,  or  -3  parts  by  weight 
of  organic  nitrogen  in  100,000  parts  by  weight. 
_  (c.)  Any  liquid  which  shall  exhibit  by  daylight  a  dis- 
tinct colour  when  a  stratum  of  it  one  inch  deep  is 
placed  in  a  white  porcelain  or  earthenware  vessel. 

{d.)  Any  liquid  which  contains  in  solution,  in  100,000 
parts  by  weight,  more  than  two  parts  by  weight  of  any 
metal  except  calcium,  magnesium,  potassium,  and 
^inm. 

(«.)  Any  liquid  which,  in  100,000  parts  by  weight, 
contains,  whether  in  solution  or  suspension,  in  chemic.il 
combination  or  otherwise,  more  than  '06  part  by  weight 
of  metallic  arwnic. 

(7°.)  Any  liquid  which,  after  acidification  with  sulphuric 
acid,  contains,  in  100.000  parts  by  weight,  more  than 
'  one  part  by  weight  of  free  chlorine. 

(p.)  Any  liquid  which  contains,  in  100,000  parts  by 
weight,  more  than  one  part  by  weight  of  sulphur,  in 
the  condition  either  of  sulphuretted  hydrogen  or  of  a 
soluble  Bulphuret. 

(A.)  Any  liquid  possessing  an  acidity  greater  than 
that  which  is  produced  by  adding  two  parts  by  weight 
of  real  muriatic  acid  to  1,000  parts  by  weight  of  dis- 
tilled water. 

(i.)  Any  liquid  possessing  an  alkalinity  greater  than 
that  produced  by  adding  one  part  by  weight  of  drj- 
caustic  soda  to  1,000  parts  by  weight  of  distilled  water. 

The  following  standard  of  punty  for  defecated  water 
is  that  recommended  by  the  chemists  consulted  by  the 
Q?hames  Conservators,  and  it  will  be  seen  that  it  is,  as  I 
have  stated,  less  stringent  than  that  suggested  by 
the  Rivers  Pollution  Commissioners.  They  say  : — '■  1. 
It  should  be  free  from  an  offensive  odour.  2.  It  should 
be  free  from  suspended  matters,  or,  in  other  words, 
Im  perfectly  clear.  3.  It  should  not  be  alkaline  to 
tonneric-paper,  nor  acid  to  litmus-paper.  4.  It  should 
not  contain  per  gallon  more  than  60  grains  of  solid 
matter  dried  at  260°  Fahr.  6.  It  should  not  contain 
more  than  three-quarters  of  a  grain  of  organic  and 
ammoniacal  nitrogen  per  gallon.  6.  It  should  not  con- 
tain more  than  two  grains  of  organic  carbon  per  gallon. 
7.  It  should  contain  not  less  than  one  cubic  inch  of  free 
oxygen  in  a  gallon."  It  should  be  observed,  however, 
that  one  of  the  eminent  chemists  who  signed  this  re- 
commended standard.  Dr.  Fiankland,  being  himself  a 


member  of  the  Rivers  Pollution  Commission,  added 
these  words: — "  The  conditions  under  which  fluid 
which  has  been  contaminated  with  sewage  may  be 
admitted  into  the  Thames,  as  prescribed  in  the  foregoing 
report,  will,  I  have  every  reason  to  believe,  preserve  the 
river  from  being  offensive  to  the  inhabitants  upon  ita 
banks ;  but,  whilst  thus  far  agreeing  with  my  coUeagnes,  I 
wish  it  to  be  distinctly  understood  that,  in  my  opinion, 
such  fluid  can  only  be  safely  admissible  into  the  Thames 
on  condition  that  the  water  is  not  afterwards  used  for 
domestic  purposes." 

The  conservators  of  the  River  Lee,  in  the  absence  of 
any  standard  recognised  by  the  government,  have 
hitherto  abstained  m>m  issuing  one  of  their  own,  and 
the  consumers  of  water  in  the  metropolis  are  to  be  con- 
gratulated that  they  have  done  so,  for  tho  publication, 
limited  though  it  has  been,  of  the  lower  standard  re- 
commended to  the  Thames  Conservators  has  already 
had  the  effect  of  encouraging  results  inferior  to  those 
which  are  to  be  desired.  The  Lee  Board  reserves  to 
itself  judgment  until  the  towns  discharging  into  the 
river  have  completed  their  purifying  works,  for  which 
tbe^  have  extended  the  time,  at  the  expiration  of  which 
it  IS  to  be  hoped  that  some  positive  action  towards 
the  establishment  of  standards  to  fit  different  cirenm- 
stanccs  will  have  been  taken  by  the  central  local  govern- 
ment authority.  Until  such  is  the  case,  we  shaJl  pro- 
bably see,  both  on  the  Thames  and  on  the  Lee,  the 
sewer  authori  tiesof  to  wnsdisregarding,  naturally  enough, 
the  higher  standard  of  the  Rivers  Pollution  Commis- 
sioners, and  in  spite  of  the  protest  of  Dr.  FranUand, 
and  the  general  sense  of  the  country,  the  inhabitants  of 
London  may  be  compelled  to  drink  polluted  water,  and, 
as  a  natural  consequence,  the  contamination  of  onr 
streams  will  continue  throughout  the  length  and  breadth 
of  tho  land. 

This  point,  however,  is  not  that  upon  which  I  desire 
to  dwell.  It  is  of  sewage  as  a  fertiliser  of  land  that  I 
uiust  speak,  though  it  is  right  to  repeat  emphatically, 
what  must  be  manifest  to  every  practical  mind,  that  so 
long  as  the  pollution  of  rivers  is  permitted  in  a  modified 
degree,  by  the  recognition  of  any  standard  of  inferior 
character,  the  fertilising  ingredients  of  sewage  wiJl  not 
be  wholly  recovered  from  the  water  with  which  they  are 
mixed. 

Sbwags  as  a  Febtiliseb  of  Land. 

To  show  what  is  the  intrinsic  value  of  the  fertilinng 
ingredients  of  sewage,  I  will,  in  the  shortest  manner 
possible,  state  the  conclusion  to  which  Messrs.  Lawea 
and  Qilbert  came  in  1866,  in  their  very  complete  and 
careful  paper  on  the  "  Composition,  Value,  and  Utiliaa- 
tion  of  Town  Sewage,"  read  before  the  Chemical  Society, 
and  which,  I  believe,  expresses  pretty  accurately  views 
in  which  the  majority  of   those  who    are   competent 
to  deal  with  the  subject  concur.     Eaving  adopted  the 
case  of  Rugby  as  a  fair  sample  of  water-closet  towns, 
the  discharged  sewage  being  equal  to  36  gallons  per 
diem,    or  60   tons  per    head    per    annum,    including 
surface  and  subsoil  waters,  they   stated   that,   "look- 
ing   to   the    average  results  of   93    analyses,"    they 
found  "  that  the  sewage  contained  about  87^  grains  per 
gallon  of  total  solid  matter,  of  which  about  two-thirds 
was  inorganic,  and  one-third  organic.     About  half  the 
total  solid  matter  whs  in  suspension,  and  half  in  solu- 
tion ;  of  the  half  in  suspension,  about  four-sevenths  was 
inorganic,  and  three-sevenths  organic,  and  of  the  half  in 
solution  about  four-fifihs  was  inorganic,  and  one-fifth 
organic.     Lastly,  of  the  nitrogen,  reckoned  as  ammonia, 
alraut  one-fourth  was  in  suspension,  and  three-fourths  in 
solution.    The  mean  of  the  93  analyses  showed  about 
6|  grains  of  ammonia  per  gallon,  indicating  a  value  of 
lid.  for  the  total  constituents  in  one  ton  of  sewage." 
These  figures,  multiplied  by  the  60  tons  of  sewage  per 
head  per  annum,  resulted  in  showing  "that  12} lbs.  of 
ammonia  were  contributed  annually  for  each  average 
individual  of  the  mixed  population  of  both  sexes  and  all 
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•gea."  Thia  qoantitj-  of  ammonia,  at  8d.  per  lb.,  gives 
to.  4d.,  or  100  pence,  aa  the  value  of  sewage  per  head 
finnn  vater-cloeet  towns.  Varioos  other  estimates  have 
been  made  of  the  sewage  of  water-closet  towns.  Dr. 
Leth^jr  took  samples,  at  noon  and  at  midnight,  from  a 
namber  of  sewers  in  the  metropolis,  and  arrived  at  the 
eonclnnioB  that  7'24  grains  represented  the  mean  quantity 
ci  ammonia  per  gallon.  Heasn.  Hoftnann  and  Witt, 
baling  treated  one  particnlar  sewer,  considered  that  8-21 
giuns  reftieaented  the  quantity  of  ammonia.  These  two 
qoantjties  would,  if  taken  at  the  same  price  of 
ammonia,  result  in  larger  figures  than  those  of  Messrs. 
liawea  aod  Gilbert. 

That  bare  been  several  estimates  made  of  the  value 
of  lenge,  by  modes  of  computation  differing  from  that 
kaaed  on  the  whole  sewage  of  towns  as  discharged  by 
tte  fcwera,  and  as  they  will  assist  us  in  considering  what 
proportian  of  the  ezcrementitions  matter  of  the  closet 
may  be  kept  out  of  the  sewers,  with  benefit   to  agri- 
oohore  and  profit    to  the  ratepayers   of  sewered  dis- 
bud I  will  shortly  refer  to  them.     Messrs.  Uofmann 
aod  Witt,  and  Dr.  Thudichum,  having  ascertained  the 
— mnnt  of  nrine  and  fseces  voided  by  individual  persons, 
liking  an  average  of  both  sexes  of  all  ages,  valued  the 
nine  at  78.  3d.  and  the  fa;cal  matter  at  Is.  2fd.,  which 
together,  it  will  be  observed,  is  very  nearly  the  same 
(moDDt  as  that  pat  apon  the  whole  sewage  by  Messrs. 
Iswa  and  Gilbert. 

Iliere  is  an  anomaly  in  these  estimates  which  has  to 
be  reooQciled,  inaamnch  as  it  appears  that  the  excrements 
of  human  b^nga  alone,  exclnsive  of  the  refuse  from 
abnghter-hoaaee,  stables,  oow-houses,  and  dog  kennels, 
B  well  as  that  discharged  from  the  kitchen,  with  its 
refuse  of  vegetable  and  animal  food,  is  more  valuable 
than  the  whole  liquid  refuse  of  a  town,  when  the  contents 
of  the  closet  are  discharged  into  the  sewers  as  well  as  all 
other  refuse.  And  the  anomaly  becomes  more  difficult 
of  reconciliation  when  we  have  to  consider  a  statement  by 
4>e  'EUveis  Pollution  Commissioners  to  the  effect  thnt, 
ccmpaiing  watn-doset  towns  in  which  the  whole  of  the 
sewage  iEsoea  from  the  sewers,  with  "  midden  "  towns, 
in  which  a  considerable  portion  of  the  human  excreta  is 
detained  and  disposed  of  separately,  there  is  a  remark- 
able similarity  of  composition  between  the  two. 

I  will  not  detain  yoa  by  any  endeavour  to  reconcile 
these  analyses  and  statements,  but  will  only  remark 
that,  assuming  them  to  be  correct,  an  important  conse- 
qasDce  follows,  viz.,  that,  in  an  agricultural  view,  it  is 
oasiiihle  to  trc:it  the  ezoremental  contents  of  privies 
•cpsntely,  for  if  no  appreciable  loss  of  fertilising 
tKtUa  i*  found  to  exist  in  liquid  sewage  when  separated 
baa  that  of  the  privies,  it  is  manifest  that  a  decided 
aaliooal  ^ain  ia  obtained  by  the  maintenance  of  the  two 
ayitems,  mismuch  as  the  dry,  portable  manure  obtained 
nomthe  privy  contents  will  be  so  much  fertilising  matter 
anilahle  for  distant  lands,  in  addition  to  the  liquid 
savage,  which  may  be  utilised  by  irrigation  near  at 


Bat  the  realisation  of  the  fertilising  value  of  sewage 
ia  fhe  liquid  state  depends  necessitnly  upon  two  pre- 
'i  conditions,  the  first  being  the  obligation  which 
be  imposed  on  all  towns  by  tho  central  lociil 
lacnt  authority,  to  perfectly  cleanse  their  sewage ; 
1 1^  Bcact,  the  preparation  by  the  sewer  aulhoritii  8 
q£  the  laad  designed  to  receive  the  sewage,  in  such  a  way 
tikat  ihe  wbole  may  be  fully  utilised.  With  theso  two 
"ica  performed,  and  not  otherwise,  there  is  a  fnir  pros- 
tof  at  least  a  penny  a  ton  being  realised  for  liquid 
!«  of  average  strength,  half  of  which  (ns  I  have 
[  on  former  occasions)  should  go  into  the  pockets 
tf  fte  ratepayers,  in  repayment  for  the  necessary  works, 
'  ~  I  the  other  half  will  be  duo  to  the  cultivator  as  a 
tut  hia  industry  and  the  employment  of  his 


J  from  consideration  the  value  of  the  water, 
4iUl,  I  eontend,  will  become  a  great  item  in  the  profit- 
<iittawlaMBtof  aewage,  theanbject  before  us  may  bo 


classified  nnder  three  heads,  viz. — (I)  Whore  the  whole 
of  the  sewage  is  treated  by  chemical  process  at  the  mouth 
of  tho  sower.  (2)  Where  it  is  transported  from  the  sewer 
mouth  to  land  for  distribution  there.  And  (3)  Where  a 
part  of  the  excremontitious  refuse  is  treated  separately 
from  the  remainder.  The  question  which  addresses 
itself,  therefore,  to  the  authorities  of  all  sewered  districts 
is,  which  of  these  methods  of  treatment  will  best  en- 
able them  to  effect  the  twofold  object  of  purifying  the 
sewage  and  utilising  it  to  the  greatest  advantage ;  while 
the  question  which  the  agriculturist  has  to  consider  is, 
which  method  will  place  at  his  command,  at  a  fisiir  price 
and  in  the  most  productive  shape,  the  fertilising  matter 
which  the  sewer  authorities  must  extract,  in  order  to 
cleanse  tho  sewage  perfecUy. 

I. — Chemical  treatment  of  the  whole  of  the  Seteage  at  the 
Mouth  of  the  Setter. 

Leaving  out  of  consideration  all  treatments  which 
aim  only  at  tho  purification  of  the  sewage,  without  turn- 
ing its  fcitilising  properties  to  use,  as  irrelevant  to  my 
subject,  1  will  confine  my  observations  to  those  chemical 
processes  by  which  both  these  objects  are  said  to  be 
obtained.  Many  processes  have  been  before  the  public 
aiming  at  this  end,  and  several  have  been  patented,  and 
afterwards  brought  forward  by  public  companies. 

The  Native  Quano  Ckimpany,  better  known  as  the 
company  possessing  the  patent  of  the  "ABC  Sewage 
Process,"  now  stands  very  prominentiy  before  the 
public,  in  consequence  of  its  shares  being  at  a  high 
premium,  and  because  arrangements  have  been  made 
by  the  authorities  of  Hastings,  Leeds,  Bolton,  and 
Southampton,  as  well  as  by  the  Metropolitan  Board  of 
Works,  to  test,  by  comprehensive  experiments,  the 
value  of  the  process,  although  it  had  been  superseded  at 
Leamington  D^  irrigation.  The  initials  "ABC"  indi- 
cate the  principal  ingredients  of  the  chemical  mixture, 
viz.,  alum,  blood,  and  clay,  by  which  it  is  stated  the 
polluting  and  fertilising  psrts  of  sewage  may  be  precipi- 
tated and  made  available  as  a  manure.  I  do  not  propose 
to  enter  into  any  details  of  the  process  itself,  but  will 
merely  state  that  the  specification  of  the  patent  seta 
forth  that  4  lbs.  of  mixture  are  required  for  every  1,000 
gallons  of  sewage  treated ;  and  that  Mr.  Bawson,  the 
general  manager  of  the  company,  tells  me  that  100,000 
gallons  of  sewage  of  average  strength — diluted  to  the 
extent  of  30  gallons  a  day — will  produce  from  20  to  25 
cwt  of  dry  manure ;  from  which  statement  we  see  that, 
if  the  specified  proportion  of  mixture  to  sewage  were 
adhered  to,  400  lbs.  of  mixture  will  be  required  for  the 
production  of  a  ton  of  saleable  manure.  The  company 
declare  that  deodorisation  takes  place  immediately  on 
the  first  addition  of  the  A  B  C  mixture,  and  in  proof  of 
the  purification  effected,  give  the  following  analyses : — 

Comjiarative  Analytu  in  Grains  per  Gallon. 

Average  of  fiO  umplei     Average  of  60  samples 

BEtrAOI.  ErtXOUITLlQDID, 

Organic  Matter. .. .     17-2     1-4 

Mineral  Matter 374     16-9 


Total 


64-6 


18-3 


I  will  now  offer  such  evidence  as  I  can  of  what  the 
Native  Guano  Company  can  do  towards  the  purification 
of  sewage  and  the  extraction  of  its  fertilising  parts, 
premising  thatMr.  Bawson  has  most  courteously  afforded 
me  ever}-  facility  for  ascertaining  the  results  arrived  at 
by  farmers  and  gardeners  who  have  used  the  manure 
sold  by  tho  compnny. 

The  Uivers  Pollution  Commissioners,  having  made  very 
eareful  experiments  at  Leicester  and  Leamington,  state 
in  their  second  report  (dated  4th  July,  1870),  that  the 
process  removes  a  very  small  proportion  of  tho  soluble 
]>ollut!ni<  matter  from  sewage,  and  that  "the  manure 
obtained  has  a  very  low  market  value,  and  cannot  repay 
tho  cost  of  manufacture."  Their  analysis  of  the  effluent 
liquid,  made  of  samples  taken  on  the  10th  Max,  1^70, 
Digitized  by  V^OOQ^lC 
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showed  the  following  result,  although  th«  quantity  of 
mixture  used  was  increased  very  largely  heyond  the 
proportion  prescribed  in  the  specification  (4  lbs.  to  1,000 
gallons  of  sewage). 
Analysis  expressed  in  parts  per  100,000  :— 

Total  solid  matter  in  solution 123-06 

Organic  carbon 4-727 

Organic  nitrogen 1-892 

Ammonia    8-060 

These  figures  are  very  much  in  excess  of  those  I  have 
inak  quoted  as  given  by  the  company ;  though,  if  the 
latter  were  compared  with  either  the  standard  of  purity 
suggested  by  the  Rivers  Pollution  Commissioners  or 
that  recommended  to  the  Thames  Conservators,  it  will 
be  seen  that  the  condition  indicated  is  not  such  as  to 
render  the  effluent  liquid  admissible  into  running 
streams.  How  Leeds  and  the  other  towns  mentioned 
will  ultimately  conform  to  a  national  standard  of  purity 
remains  to  be  seen.  As  to  the  manure  made  by  the 
Nativa  Guano  Company,  the  Commissioners  said  that 
"the  80<called  ABC  manure  is  little  more  than  the 
original  suspended  solid  matter  of  raw  sewnge,  plus 
the  insoluble  materials  added  in  the  ABC  mixture, 
ninetsen-twentieths  of  this  being  merely  clay."' 

The  chemists  employed  by  the  Metropolibin  Board  of 
Works  state,  through  Dr.  Odling  (June  24th,  1870), 
whan  speaking  of  this  process,  that,  after  examination, 
they  found  "  there  was  a  great  deal  of  putrescible  matter 
in  tii«  effluent  liquid  ;  and  in  comparing  this  mode  of 
precipitation  with  others,  it  did  not  seem  that  its  alleged 
■aperiority  had  any  foundation." 

Dr.  Voelcker,  in  the  Journal  of  the  Soyal  AgnnUturat 
Soeitty  (vol.  vi.,  8.S.,  Part  ii.),  having  an^ysed  ^ve 
different  samples  of  the  manure  sold  as  native  guano, 
stated  the  result  to  be  as  follow* :  — 


t 

•. 

d. 

No.  1  sample  was  worth, , . . 

0 

18 

6  per  ton 

2           

1 

IS 

6       „ 

*                   »»                   »!»••• 

0 

14 

0        » 

4              1,              ,,...• 

0 

18 

6       „ 

^            n            » 

0 

14 

6       „ 

baring  hi*  value  on  a  comparison  of  the  manure  with 
phosphate  of  lime,  at  £10  a  ton,  and  ammonia  at  £00 
a  ton. 

Still,  in  the  face  of  these  adverse  opinions,  expressed 
by  the  highest  chemical  authorities  of  Uie  country,  the 
Native  Gnano  Company  is  advertising  its  dried  manure 
at  £3  lOs.  per  ton,  and  are  finding  customers  at  that  price. 
Some  fitrmors  and  gardeners  with  whom  I  have  corre- 
sponded speak  very  favourably  of  it,  and  declare  their 
intention  of  buying  more,  while  others  sny  they  have 
not  been  able  to  distinguish  any  advantage  from  the  use 
of  it,  and  one  farmer  goes  so  far  as  to  threaten  an  action 
for  injury  done  by  its  use.  On  the  whole,  the  replies  I 
have  received  do  not  lead  me  to  the  conclusion  that  the 
sale  of  the  manure  will  be  very  great  after  public 
curiosity  is  satisfied,  for  it  is  more  £an  probable  that 
the  sales  that  have  taken  place  have  rcsiUted  from  the 
desire  to  give  the  manure  a  trial,  under  a  false  notion 
that  because  Peruvian  guano  is  advertised  at  £13  6s. 
a  ton,  and  phospho-guano  at  £11  10s.  a  ton,  "native 
guano"  must  be  cheap  at  £3  10s.  a  ton.  If,  however, 
the  sale  should  continue,  the  failure  of  the  process  to 
effect  purification  up  to  any  recognised  standard  must 
act  as  a  veto  to  its  adoption,  except  in  those  cases  where 
the  authorities  of  towns  may  be  content  with  clarified  in 
theplace  of  purified  sewage. 

The  Phosphate  Sewage  Company,  founded  on  a  patent 
taken  oat  by  Dr.  David  Forbes,  of  which  dissolved 
phosphate  of  alumina  for  precipitation  is  the  base,  aims 
at  doing  all  that  the  ABC  process  professes  to  do, 
with  the  additional  recommendHtion  of  being  associated 
with  irrigation  where  circumstances  favour  the  adoption 
of  the  two  processes,  which,  seeing  that  the  separation  of 
the  coarser  solid  parts  of  sewage  from  the  liquid  is  a 


desideratum  in  irrigation,  may  frequently  he  the  ran. 
The  company  state  that,  "  if  phosphate  of  alumina  alon* 
is  used,  the  sewage  is  defecated,  the  solid  matter  is  pre* 
cipitated,  and  the  water  is  left  still  maintaining  all  it* 
nitrogenous  and  valuable  properties,  plus  any  exceoa  of 
phosphoric  acid  which  has  been  added,  and,  therefore^ 
highly  useful  for  the  irrigation  of  cereals  and  other 
crops,  and  at  the  same  time  perfectly  inoffensive.  This 
process  will  be  adopted  where  it  is  deemed  desiraUe  t» 
use  the  water  as  a  fertilising  agent  for  irrigation  par* 
poses,  since  it  possesses  advantages,  both  in  an  agriool* 
tural  and  sanitary  point  of  view,  above  any  system  of 
sewage  irrigation  hitherto  used.  In  the  case  of  towns 
to  which  sewage  irrigation  is  inapplicable  or  diaailvan- 
tageous,  and  which  are  desirous  of  rendering  their 
sewage  water  sufficiently  clear  and  pure  to  return  into 
a  river  or  stream,  this  object  can  be  effected  by  adding 
a  small  quantity  of  lime  to  the  sewage  after  trestmeat 
by  the  former  process."  This  company,  in  fact,  declaiea 
itself  able  not  only  to  purify  sewage  to  a  d^ree  to 
render  it  admissible  into  rivers,  and  to  manufoctor*  » 
manure  out  of  the  precipitated  matter,  but  to  render  th* 
effluent  liquid  more  suitable  for  irrigation  thaa  tk* 
sewage  itself.  These  statements  are  made  on  th* 
authority  of  Dr.  y  oelcker.  The  analysis  of  the  elBnent 
liquid  discharged  during  certain  trials  at  Tottenhaaa 
gives  the  following  result  in  giaiiM  per  imperial  gallon:— 

Oiganic  matter — 

In  solution 6-74 

In  suspension none 

Total  organic  matter 6'74 

Mineral  matter — 

In  solution 67*71 

In  suspension '.   n<Mie 

67-71 

Total  solid  matter  (oi«aiii«and  mineral)  ....  6S-4& 

Organic  nitrogen — 

&  solution  '47 

In  suspension none 

Total  organic  nitrogen *4T 

Equal  to  ammonia '57 

Saline  ammonia 8*32 

Total  nitrogen  calculated  as  ammonia. .     3-89 

Compared  with  the  suggested  standard  of  the  Hr?cn 
Pollution  Commissioners,  this  analysis  does  not  show  th« 
requisite  amount  of  parity. 

I  have  endeavoured,  from  information  supplied  me  by 
Mr.  Lonsdale,  the  secretary  of  the  company,  to  obtaaa 
some  tangible  proofs  of  the  value  of  the  manure  manu- 
factured by  the  company,  but  the  number  of  inatanm 
are  so  few  in  which  actual  trial  has  been  nwde  on  a 
scale  affording  any  practical  test,  that  I  confess  myaetf 
unable  to  draw  any  deductions  whatever ;  and  when 
stating  there  can  be  no  doubt  that  a  valuable  maovre 
may  be  made  by  mixing  with  the  fertilising  piuis  of 
sewage  the  phosphate  of  alumina,  it  must  be  borne  ia 
mind  that  there  exists  no  proof  that  the  mannfactars 
will  be  attended  with  profit.  It  must  also  be  remembetad 
that  the  operations  of  the  company  depend  upon  the 
supply  of  phosphate  of  alumina,  which,  like  all  athm 
foreign  importations  obtained  from  a  distance,  most  be 
liable  to  vicissitudes  bearing  upon  the  fortunes  of  the 
company,  and  on  the  interests  of  those  towns  and  dis- 
tricts having  dealings  with  it.  Associated  with  irnga- 
tion  as  a  never-failing  resource  when  the  phoepbat* 
may  not  be  forthcoming,  or  when  the  manure  nwy  noi 
command  a  sale,  such  objections  would  not  exist. 

With  certain  seaboard  towns,  where  the  effluent  aerwmgm 
need  only  be  clarified  to  be  free  from  objection,  ^Ss 
company,  like  the  Native  Guano  Company,  may  pvo. 
bably  do  a  large  amount  of  yroAU  it  should  turn 
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ttat  a  aalekble  manure  may  be  profitably  made ;  thought 
with  the  expeneoce  we  are  now  having  of  the  power  of 
A  ^Ball  quaotity  of  natuial  soil  to  deanae  a  large  body  of 
mrmage  by  intennittent  filtration,  and  to  grow  crope  at 
(ke  aaaa  tiaae,  ao  that  the  acarenging  powers  of  Tegeta- 
tiaa  awy  render  their  aid  in  porifioation  (as  I  shall 
tnamtly  show  zamj  be  the  case),  it  will  probably  be 
uaad  iiMi«  economical  to  have  recourse  to  tnat  process 
wfakli  is  attend  ed  with  no  nuisance  whatever,  than  to 
•mannfKlORS*  with  all  the  attendant 


Kat  ksRM  any  iaformation  to  offer  with  regard  to 
4ka  Feat  aad  Kogimwring  Company,  mor  of  any  other 
chrwiwil  or  chcmico-mechanioal  processes  which  deal 
wtt  the  sewaga  at  the  sewer  month,  I  have  nothing 
ftiiher  to  add  about  that  class  of  treatment.  I  wiU 
■adf  lensat  that  it  is  daily  becoming  more  generally 
acknowledged,  and  acted  upon,  that  "the  present  re- 
toaittM  of  chemistiy  appear  to  hold  out  no  hope  that  the 
Isnl  Batten  dissolinsd  in  sewa^  will  be  precipitated  and 
.got  rid  of  by  the  application  of  chemicals  to  the 
•oBKuivt  liqnsd,"  and  that  thraefore  we  must  look  to  the 
4iiiect  application  of  sewage  to  land  wherever  it  can 
haoblaiiied  for  the  purpose,  as  the  most  desirable  means 
sf  ncoveiing  from  water  those  "  ingredients  held  by  it 
ift  aafartion  aad  snapension  which  do  not  belong  to  it, 
mi  irikiah  noder  it  objectionafale  and  unfit  for  ordinary 
aaAdoaaeatie  purpoesa. 

IL.  Trmuport  of  thi  voJtoU  Sticagt  in  itt  liquid  itat$  from 
tH*  Sewer  Mouth  direct  to  th$Land,fordi*tributumon 
th*  Surface. 

So  much  has  been  written  and  said  recently  on  the 
|«acUui  of  sewage  irrigation,  that  I  should  be  disposed 
to  Ky  very  little  on  the  subject,  had  not  the  special  pro- 
l^tiiia  of  the  soil  itself  for  appropriating  the  fertilising 
MSttCT  of  sewage,  and  for  cleansing  the  sewap;e  itself,  been, 
io  a  ^^^T  S'**^  extent,  omitted  from  consideration,  and 
tediuik Boards  of  Health — the  worst  fanners  in  the  world 
— been  the  pzindpal  cultivators  up  to  the  present  time. 
Bdieviag  that,  wilk  a  r«e<^;nition  that  the  soil  will  per- 
ftrm  the  Ainctioas  accredited  to  vegetation  as,  or  more, 
0gBetmilj  than  ve^tation  itself,  and  that  the  two  in  com- 
hmation  will  obtain  the  best  results,  both  as  a  means  of 
proit  and  as  a  sanitary  agency,  I  regard  all  calculations 
ttat  hare  hitherto  becoi  made  as  to  the  number  of  persons 
'OBotrihating  sewage  per  acre,  and  the  rules  that  have 
heeo  laid  down  on  that  score,  as  worth  very  little  as  a 
fode  for  the  future,  when  the  principle  shall  be  fully 
(•cognised  that  the  surface  of  land  must  be  rendered  so 
slMDrbent  that  no  sewage  shall  pass  off  it  into  the  river 


la  the  application  of  sewage  to  land,  the  local  featnres 

wSQ,  in  futore,  decide  the  question  whether  the  puriSca- 

tion  of  the  sewage  and  its  profitable  use  should  be  treated 

as  objecta  of  equal  importance,  or  whether  the  purifica- 

tioi  diould  be  the  paramonnt  object,  and  utilisation  a 

«daidiary  one.    If  sofiicient  land  for  wide  irrigation  is  not 

is  he  obfatined,  or  if  obtained  only  at  a  pries  that  shall 

dace  fte  application  of  the  sewage,  by  wiy  of  irrigation, 

hejtmd  the  possibility  of  profit,  it  is  manifest  that  we 

wak  eall  to  our  aid  the  cleansing  powers  of  an  srated 

Mil,  aad  regard  the  land  more  in  the  character  of  a  filter 

HaM  we  have  hitherto  heeo  disposed  to  do;  and  by 

adopting  intennittent  application,  the  effect  of  which 

ha*  been  ao  admirably  explained  by  the  Rivers  Pollu- 

tien  Commisioneia,  retdiae  all  the  advantages  to  bo  gained 

from  it. 

The  two  processes  of  irrigation  and  filtration  are 
•beady  viewed  so  differently  from  the  way  in  which  they 
weR  regarded  in  their  &rst  introduction,  that  it  is 
aeessaary  to  state  how  we  stand  with  regard  to  them  at 
fte  present  moment.  It  will  be  remembered  that,  up  to 
•■7  recently,  an  opinion  prevailed  with  respect  to  irri- 
nfaoo  that,  "the  object  of  getting  sewage  on  to  the 
mi  WBS^  not  to  let  it  percolate  into  the  ground,  bat  to 
faep  it  Oil  tha  aorface,    and  that  subsoil  drainage  would 


not  do  for  sewage  farms,  beovise  the  sewage  passed  too 
rapidly  to  the  roots  of  v^etatioo,  and  descended  down- 
wards. 

Under-drainage  ae  £$tential  to  Irrigation  at  to  FUtra- 
tion. — Some  members  of  this  Society  may  remem>>er,  on 
the  occasion  of  my  reading  a  paper  on  "The  Water  Supply 
of  the  Metropolis,  in  Relation  to  the  Thames  and  its 
Tributaries,"  my  friend  Mr.  Rawlinson,  who  has  ever 
been  the  consisteot  and  able  advocate  of  the  application 
of  sewage  to  land,  stated  in  this  room,  without  giving 
any  opinion  himself,  that  some  persons  practically 
"  acquainted  with  sewa^  irrigation  would  prefer,  from 
their  experience,  to  irrigate  clay  lands  without  under- 
drainage,  if  Italian  rye-grass,  which  was  the  most  profit- 
able crop,  were  to  be  sown ;"  and  the  little  difference  of 
effect  that  was  to  be  noticed  at  Norwood,  where  the  land 
was  clay,  and  the  manager  had  actually  plugged  the 
drains  in  order  to  keep  the  land  in  a  state  of  supersatura- 
tion,  when  compared  with  Croydon,  where  the  land  is 
free  and  is  naturally  drained,  has  often  been  quoted  as  a 
reason  why  sewage  irrigated  land  should  not  be  drained. 
I  will  not  stop  to  condemn  this  view,  which  is  repugnant 
alike  to  the  sanitarian  and  the  agriculturist,  as  it  may  be 
already  observed  that,  with  very  few  exceptions  indeed, 
operators  now  disclaim  the  opinion  that  under-drainage 
is  unnecessary.  So  decided  has  the  appreciation  ot 
drainage  become  with  the  majority  of  sewage  irrigators, 
that  in  the  eagerness  to  secure  rapid  absorption,  sewage 
&rDis  have  become  filter  beds  of  too  rapid  action,  and 
by  the  adoption  of  inappropriate  drains  the  purifying 
powers  of  the  soil  have  been  jeopardised.  Short  as  the 
interval  has  been  sinoe  intermittent  downward  filtration 
was  first  suggested  by  the  Rivers  Pollution  Commis- 
sioners, that  process  has,  like  irrigation,  undergone  a 
change.  The  Rivera  Pollution  Commissioners  stated — 
evidently  under  the  impression  that  sewage  would  only 
be  applied  to  a  barren  or  fnllow  surface — "  That  with  a 
properly  constituted  soil,  well  and  deeply  drained,  nothing 
more  would  be  neoesaary  than  to  level  thesurfaoe  and  divide 
it  into  four  equal  plots,  each  of  which  in  succession  would 
tbm  receive  the  sewage  for  six  hours.  In  this  wa^  the 
sewage  of  a  watsr-clotet  town  of  10,000  inhabitants 
oaaii,  at  a  very  moderate  estimate,  be  cleansed  upon 
five  acres  of  land,  if  the  latter  were  well  drained  to  a 
depth  of  six  feet."  They  then  go  on  to  state  that,  never- 
theless, there  are  three  formidable  objections  to  the  general 
adoption  of  the  process : — (I)  "  It  is  entirely  unremnne- 
rative,"  (2)  "  The  whole  ot  the  mannrial  ingredients 
of  the  sewage  would  be  absolutely  wasted."  And  (3) 
"  The  collection  of  solid  ftecal  matters  upon  the  surface 
of  the  soil,  with  no  vegetation  to  make  use  of  them, 
would  probably  give  rise  to  a  formidable  nuisance, 
especially  in  hot  weather."  The  change  to  which  I 
have  referred  has  arisen  on  tiie  proof  which  I  have 
had  the  satisfaction  myself  of  affording,  that  vegeta- 
tion may  be  grown  upon  the  surface  of  filtering 
areas,  even  when  receiving  sewage  equal  to  the 
discharged  refuse  of  3,000  persons  to  each  acre,  thus 
adding,  in  the  most  apposite  manner,  to  the  cleansing 
powers  of  the  soil  the  scavengering  properties  of  vege- 
tation. When  speaking  presently  of  land  as  a  purifyer 
of  sewage,  I  shall  give  the  particulars  of  the  instance 
referred  to,  which,  though  the  first  and  only  case  in 
which  intermittent  filtration  has  been  tried  and  modified  by 
the  growth  of  crops,  cannot  &il  to  prove  that  the  objec- 
tions anticipated  by  the  Rivers  Pollution  Commissioners 
may  be  avoided. 

Teehnie€U  Deeeription  of  Irrigation  and  Filtration.-^ 
With  the  general  admission  that  under-drainage  is 
essential  wherever  sewage  is  applied  to  the  surface 
of  land,  it  must  now  be  generally  understood  that  irri- 
gation means  the  distribution  of  sewage  over  as  many 
acres  as  it  will  wet  without  supersaturation,  having  in 
view  a  maximum  growth  of  vegetation  from  the  amoimt 
of  sewage  applied,  and  that  any  departure  from  this, 
resulting  in  excessive  application,  is  a  waste  of  fertilising 
matter.  I  think  it  may  also  be  taken  as  proved  that 
Digitized  by 
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filtratioii  through  soil  should  not  necessarily  mean  its 
application  to  a  fallow  or  barren  sor&ce  (as  contemplated 
by  the  commissioners),  but  the  concentration  of  the 
sewage,  intermittently,  on  as  few  acres  of  land  as  will 
absorb  and  cleanse  it,  without  excluding  the  production 
of  vegetation  at  the  same  time. 

Irrigation. — Having  given  the  interpretation  of  irrij^- 
tion  as  the  application  of  sewage  to  as  many  acres  as  it  will 
wet  without  supersaturation,  I  should  point  out  that,  owing 
to  the  absence  of  a  proper  apportionment  of  the  sewage 
at  command  to  a  certain  quantity  of  land,  considerable 
waste  has  resulted  in  most  instances  of  sewage  farming. 
The  Italian  irrigators  reckon  that  they  lose  half  their 
water  when  carrying  the  other  half  forward  for  use;  and 
having  the  advantage  of  enormous  quantities  of  water 
to  doil  with,  and  a  power  of  regaining  that  which  was 
absorbed  by  the  soil,  by  tapping  it  at  a  lower  level,  they 
are  indifferent  to  loss  ;  but  in  England,  where  we  reckon 
the  value  of  sewage  by  the  ton,  and  have  taken  its  in- 
trinsic value  at  Id.  per  ton,  we  cannot  be  content  to  fol- 
low such  an  example.  We  must,  in  fact,  in  this  country 
reject  any  mode  of  distribnting  sewage  which  does  not 
aim  at  the  utmost  economy,  and  which  I  may  hure  state 
would  not  be  attained.inmy  opinion,  if  theaverage  quan- 
tity of  sewage  applied  to  each  acre  per  annum  exceeded 
2,000  tons,  which  represents  the  sewage  (proper)  of  62 
persons,  with  a  water  supply  of  20  gallons  a  head. 

Land  may  bt  too  Porout. — ^To  jud^  of  the  waste  result- 
ing from  the  present  mode  of  applying  sewage  to  the  sur- 
face of  land,  we  have  only  to  look  to  the  reports  of  the 
proceedings  at  the  Lodge  Farm,  near  Barking,  published 
by  Mr.  Morgan,  to  whom  the  public  are  greafly  indebted 
for  the  explicit  way  in  which  he  has  given  the  quantity  of 
sewage  applied  and  of  vegetation  grown,  and  we  shall 
see  that  an  average  quantity  of  4,436  tons  of  sewage  per 
acre  were  applied  during  the  year  ending  the  Slst 
August,  1870,  while  the  quantity  used  up  to  the 
Slst  August  last  was  3,808  tons  per  acre.  If  we 
put  ^.  a  ton — which  I  have  said  sewer  authorities 
ought  to  receive  for  their  sewage— on  each  of  these 
quantities,  we  find  that  the  payment  in  the  first  year 
would  have  been  £9  4s.  9d.,  and  in  the  last  JB7  18s.  8d. 
Turning  again  to  Mr.  Morgan's  report,  it  will  be  seen 
that  as  much  as  21,488  tons  of  sewage  have  been  applied 
per  acre  in  one  field  of  Italian  rye  grass.  This  at  jd. 
a  ton  would  amount  to  £44  16s.  4d.  This  is  the  extreme 
of  the  year,  but  taking  the  whole  of  the  Italian  rye  grass 
produced,  it  will  be  seen  that  the  average  quantity  of 
sewage  applied  from  the  date  of  sowing  was  288  tons  for 
every  ton  of  rj-e-grass  produced  and  cut.  At  Jd.  a  ton 
the  tenant  would  have  to  pay  128.  for  this,  which  U 
the  value  of  the  grass  when  cut,  so  that  he  would 
suffer  a  loss  of  all  outgoings  in  the  shape  of  rent,  rates, 
labour,  seed,  &c.  The  waste  exhibited  by  these  figures 
is  clearly  due  to  the  extreme  porosity  of  the  soil,  and  its 
unfitness  for  irrigation  on  that  account. 

A  proportion  of  Clay  desiraile. — With  the  limited 
time  at  command  I  must  not  enlarge  upon  the  advan- 
tages certain  soils  have  over  others  for  irrigation. 
It  may  be  sufficient  to  state  that,  if  we  desire  to  make 
the  most  of  sewage,  it  is  necessary  that  a  proportion  of 
clay  should  exist  in  the  soil,  and  that,  although  very  stiff 
days,  from  the  difficulty  attending  their  management, 
should  be  avoided,  it  is  much  more  likely  that  soils  may 
be  too  free  than  too  stiff;  I  am  now,  of  course,  speaking 
of  the  retention  of  the  fertilising  matter  of  sewage  by 
the  soil,  and  not  of  the  process  of  filtration  as  a  means  of 
purification.  That  is  quite  another  matter.  That  clayey 
land  is  more  grateful  for  sewage  is  very  distinctly  shown 
by  Mr.  Morgan's  report,  for  the  same  quantity  of  Italian 
lye-grass  was  produced  from  clay  lands  as  from  free  soils, 
though  Mr.  Morgan  -informs  me  the  former  did  not 
absorb  more  than  4,000  tons  per  acre,  which  is  a  little 
more  than  one  third  of  the  sewage  applied  to  the  Italian 
rye-grass  grown  on  the  free  soils.  I  need  hardly  point 
out  that  the  rapidity  with  which  land  will  absorb 
sewage  must  depend,  not  only  upon   the    nature  of 


the  soil — its  density  and  porosity — but  equally  upon  th» 
inclination  of  the  surface  over  which  the  sewage  travels^ 
and  the  character  of  under-drainage  beneath,  and  tbat^ 
therefore,  it  is  the  duty  of  the  engineer,  when  laying 
out  land  for  absorption,  to  regulate  the  inclination  of  th» 
surface,  and  the  number,  position,  and  size  of  the  unde» 
diains  upon  which  the  effect  mainly  dtpendt  according  t» 
the  degree  of  porosity  of  the  soil,  in  order  that  a  givea 
quantity  of  sewage  may  go  as  far  as  possible. 

I'iltrttiion. — Having  dwelt  upon  the  practice  of  im~ 
gatioo,  I  ought  now  to  explam  the  process  of  inters 
mittent  filtration  as  it  may  he  carried  into  practice,  bat 
as  I  shall  presently  deal  with  it  when  considering  "lanci 
as  a  purifier  of  sewage,"  I  will  only  state  that  by 
adopting  the  process  as  technically  described,  the  liquid 
refuse  of  from  1,000  to  3,000  persons— and  probably- 
more — may  be  cleansed  by  the  soil  of  a  single  acre  of' 
land. 

Rtturn  from  Irrigation. — Tip  to  this  time,  thougk 
sewage -farming  has  been  practised  for  some  years,  we 
have  not  obtained  sufficient  data  for  the  gnidunce  of  those 
who  desire  to  follow  it  as  a  business.  Although  local 
boards  and  companies  have  had  the  farms  in  their  owik 
hands,  no  bulance-shcets,  showing  the  quantity  of  eewaga 
applied  to,  and  the  money  realised  by  the  sale  of  the 
various  crops  grown,  have  been  published.  Still,  the 
occasional  results  that  have  been  obtained  afford  na  posi> 
tive  evidence  of  what  will  be  done  nnder  the  manage- 
ment of  men  practised  in  the  cultivation  of  land. 

The  following  table  exhibits  certain  results  obtained 
at  various  places  at  different  dates : — 


Deaeriptlon 
or  Crop. 


Italian  Bye  Onus 


HangoUs  ...... 


Swedes  ...» ».. 


Carrots ...._.-.... 


Fundps.......... 


C>bl»g«>  .. ...._., 


Potatoes.. 


Onions  ... 


Tear  of 
Produotlon. 


1889 


18T0 
Itltl 


1870 

ten 


leti 


1889 
1870 
1871 


less 

1870 
1871 


1863 
1870 
1871 


I8«9 
1870 
1871 

let* 

1870 
1871 


Place. 


Norwood 

Lodge  Farm,  BtrUng 

Norwood    

Edinbonli  

Lodge  Fum,  BarUng 

WarwYck "..... 

Banbury «..,. 

Lodge  Farm,  BarUng 

W«rwlck..„..„ .". ...  _ 
Rngby _._ 

Warwick. 

R^gby  „ „ 

Banbory .« 

Lodge  Fkrm,  BarUng 

Rngby '.'. 

Warwick.. 

Lodge  Farm,  Barking 

WarwYck.. !!... 

Lodge  Farm,  Barking 
**  f> 

Banbury... 

Wnrwlck _ 

Rngby 

Herthyr 

I-odige  Farm,  Barking 


Lodge  Farm,  Barking 


Werwick.... 


Talnoot 

Crop 
peracra. 


d. 
O 
0 
0 
O 
O 
a 

12  14     0 

13  16  10 


31  0  » 

44  0  0 
26  »  O 
31  >  » 

36  «  0 

18  It  O 

14  <  8 

S8  0  a 

45  0  0 
45  0  0 
3»  0  0- 

3S  0  O 

3$  0  0 
MOO 

3S  0  0 


35  0 

15  0 

24  0 

21  11 

35  0 

IS  0 

20  0 


33  0  » 

25  0  0 

18  0  O- 

3S  0  0 

62  0  ft 

104  0  • 

35  0  0- 


From  these  instances  sufficient  proof  is  afforded  thai^ 
nith  one  crop  per  annum  of  a  kind  that  will  yielA 
hirgrly  to  the  application  of  sewage,  and  command  « 
certain    and    ready  j.gi|i^gj^y  ^the    neighbourhood,    a 
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■AeiaBt  retam  may  be  gained  to  pay  a  fall  rent 
far  the  land  and  a  halfpenny  a  ton  for  the  sewage, 
fcciiJw,  _  affording  a  good  profit  after  paying  all  ont- 

Kia  the  ahape   of  ratea,    taxes,  hand  and  horse 
,  repaixs   and    xeatoration    of  implements,  seeds, 
iateteat  on  rapiihil,  ftc.      It  is  true  that  crops  as  large 
•ad  eren  larger  than  those  grown  with  sewage  have 
keen  pradaoed  bjr  good  &miing  without  sewage,  and 
fben  woold  te  nothing  to  say  specially  in  fuTour  of 
bngatuB,  wen   it  not  that  the  united  advantages  of 
manure  ud  water  ensure  crops  year  after  year  under 
•Tsry  ndiBtade  of  season,  and  allow  of  two  crops  being 
iakB  frm  the    aame    land   occasionally.      From  the 
mfokoee  gained  in  the  coltivation  of  Italian  rye-gn^aas, 
ttsinnd  that  it  nuy  readily  be  grown  in  ezofss  of  the 
ifasund  for  it  in  a  green  state,  and  that,  as  this  descrip- 
iisn  of  graai  ia  moat  difficult  to  convert  into  hay,  it 
IS  desiraUa  to  limit   its  growth  to  a  narrower  space. 
It  absnhs  and   iq>|n<opriate8,    however,   a  larger  pro- 
pottkn  af  sewage  than  any  other  description  of  crop, 
and  H  is  ooly  beeaoae  it  thus  helps  to  swallow  up  sewage 
that  it  is  costtiaised  to  be  grown  by  those  who  seek  rather 
te  gat  rid  of  the  aawage  than  to  make  the  most  of  it. 
That  sf»ii  iiiVrt}  loeea  its  force  directly  a  fair  value  is  put 
on  the  sewage,  or  when  sewage  is  applied  to  land  which 
iaikadf  capable  of  abaorbing  and  cleansing  it,  as  in  such 
«sss  tiie  aaaarial  matter  is  stored  in  the  soil  for  oae  by 
iaOowzag  erofH. 

MitmH  frim  Jkttrmittmt  Filtration. — ^The  acreage 
ntarn  to  the  ealtivator  from  the  growth  of  crops 
on  land  used  for  intermittent  filtration  will  depend 
■pas  the  eztsart  to  which  the  intermittent  prin- 
If  several  series  of  filtering  beds 
I  have  advised  in  the  case  of 
1  towns,  aaaong  which  I  may  mention  Binning- 
arhere  the  Siswage  Inquiry  CJommittee  have 
their  intention  to  adopt  it,  the  return  will 
bsfoaad  to  be  quite  as  groat,  if  not  greater,  than  that 
%»  Vt  ebtained  from  irrigation;  for  with  the  land 
•aiciei  aetivBly  ahaorbent  by  drainage  and  deep  cnl- 
iin<Ma,aDd  laid  np  in  boots  or  ridgpe,  crops  may  be 
paswa  whSs  the  sewage  is  being  applied  without  suffer- 
sag  ftsB  axcan  of  w^eas.  By  extending  the  filtering 
I  from  oneaeriea,  as  suggested  by  the  Rivers  Pol- 
tCViiiiiiiiswuiifss.to  several  series  of  areas,  so  as  to 
ttma  or  three  ysMS*  r«at  from  filtration,  such  lands 
!  availsUa  for  the  gioaUi  of  the  greatest  amount 
k  that  can  be  i»odaoed  from  the  land ;  for  with 
I  at  command,  any  amonnt  of  watering  that 
>  oi^  lequire  can  be  obtained  by  diverting  the  sew 
age  fat  a  time  from  the  filtering  areas  in  use.  At 
JCeslkyr,  the  money  realised  by  the  sale  of  crops,  com- 
yrinng  varioaa  roots  and  cabbages,  grown  between  the 
Itflh  Jaae  and  Slat  Angnst  last,  amounted,  on  an  average 
«f  a  day's  sale  by  auction,  to  £17  Ifis.  per  acre,  while 
the  eropa  whi^  were  sold  afterwards  realised  upwards 
of  £n  an  acre.  These  flares  will  bear  comparison 
with  the  retoms  from  irrigation  proper;  and  I 
any  here  state  that  although  the  works  have  been 
oostly,  owing  in  a  great  measure  to  their 
( the  first  of  the  kind  carried  into  execution,  and 
laag  themselves  the  result  nf  Chmcery  proceed- 
_  .  te  diaimian  of  the  Board  (Mr.  William  Jones,  of 
Of^Hthfa.),  says  in  a  letter  to  me  that  much  as  the  land 
mad  works  luive  cost,  "  the  filtering  areas  may  yet  pay ;" 
adding  that  **  had  we  obtained  the  land  at  a  fair  agriciU- 
taial  valae,  and  the  works  been  executed  at  the  cost 
ttey  wonll  now  be  execnted  for,  with  acquired  experi- 
asoe,  I  have  no  hesitation  in  saying  they  would  be  a 
aoaree  of  great  profit  to  the  ratepayers  of  this  district." 
*nuse  figores  and  the  chairman's  opinion  are  encourag- 
Tag,  ami  show  a  Ciir  prospect  of  profit,  if  the  authorities 
irao  have  charge  ot  snch  works  abstain  from  growing 
Ihe  Boreieflnedkinds  of  gardeners'  crops,  which  involve 
txuamrt  hand-labonr,  and  which  are  dependent  on  very 
mle  markets  for  aale. 
Jfiay  eoMidenitiona  lead  to  the  conviction  that  it  will 


seldom  be  within  the  power  of  the  sewer  authorities  of 
towns  to  adoptthe  widest  useof  sewage,  which  would  result 
in  the  provision  of  one  acre  for  rather  more  than  40 
persons,  if  we  adopt  the  rate  I  have  before  stated,  of  62 
persons  to  one  acre,  with  an  allowance  of  60  per  cent, 
additional  land  for  increasing  population.  With  con- 
stantly arising  opposition  based  on  a  fear  of  a  nuisance 
(which  under  proper  management  will  not  arise),  the 
difficulty  of  obtaining  Und,  and  the  high  price  to  bs 
paid  for  it,  will  always  stand  in  the  way  of  wide 
irrigation.  To  compensate forthelimitation  these  obstacles 
will  impose,  it  must  not  be  forgotten  that  the  produce  of 
sewage  farms  loses  much  of  its  value  directly  it  over- 
reaches the  home  market,  and  with  a  large  area  used  for 
irrigation  in  the  neighbourhood  of  a  town  this  may  be 
easuy  done.  Already  wo  hear  of  the  produce  of  the 
Warwick  Sewage  Farm  being  sent  to  Birmingham,  and 
that  of  Romford  to  Liverpool,  and  various  instances  of  a 
like  kind  might  be  mentioned.  One  great  advantage  in 
the  adoption  of  intermittent  filtration,  in  the  shape  of 
concentrated  irrigation,  is  that  a  greater  variety  of  crops 
may  be  grown,  and  the  over-stocking  of  the  market  with 
vegetables  avoided,  inasmuch  as  by  giving  each  series  of 
filtering  areas  a  rest  of  a  year  or  two,  the  growth  of 
cereals  and  other  crops,  which  are  not  suooeasftflly  grown 
by  ordinary  irrigation,  would  take  their  part  in  rotation, 
and  thus  dispose  of  those  manurial  elements  which  might 
otherwise  be  left  in  the  soil. 

It  would  be  too  sanguine  a  view  to  suppcse  that  the 
ratepayers  of  a  district  adopting  the  filtration  process  in 
its  narrowest  form  would  receive  as  much  for  their 
sewage  as  when  irrigation  is  adopted  under  advantageous 
ciroumstanoes,  in  its  widest  form,  but  it  is  more  than 
likely  that,  in  a  majority  of  cases,  a  better  retam  may 
be  gained  from  a  medium  course  of  action  than  from 
any  other,  though  it  is  our  duty,  in  a  national  point  of 
view,  to  aim  at  making  the  most  we  can  of  the  valuable 
matter  with  which  we  have  to  deal. 

m. — S*paration  of  tho  ExerHal  Claut-matttr  from  the 

Liquid  S*fu$e  of  the  Sewer,  and  detUiug  with  each 

eeparately. 

As  already  stated,  the  treatment  of  the  excremental 
contents  of  the  closet  separately  from  the  liquid  sewage 
of  the  sewers,  is  an  object  in  which  agriculturists  must 
take  a  very  great  interest,  though  I  have  never  yet  met 
with  any  estimate  of  their  value.  Reverting,  however, 
to  the  figures  given  as  the  value  of  the  voidings  of 
human  beings,  it  would  not  be  too  much  to  take  a  fifth 
of  the  intrinsic  value  quoted  (8s.  6}d.),  or  Is.  8id.  per 
head  of  the  population,  as  the  value  of  that  which  is 
retained  in  the  closet,  and  which  is  capable  of  separate 
treatment,  and  is  easy  of  removal  to  lands  which  cannot 
partake  of  the  liquid  sewage. 

As  the  subject  of  this  paper  is  limited  to  the  fertilising; 
powers  of  sewage  and  the  purifying  powers  of  soil,  it 
forms  no  part  of  my  purpose  to  discuss  the  question 
whether  town  authorities  act  wisely  in  maintaining  such 
a  species  of  scavenging  as  is  involved  in  the  removal  of 
the  exoretal  refuse  apart  from  the  liquid  sewage.  I  am, 
however,  prepared  to  state  that,  having  examined  several 
dry  processes  now  in  use,  there  are  some  that  may  be 
adopted  without  objection,  though  it  cannot  be  expected 
that  the  occupiers  of  superior  houses  who  have  once 
enjoyed  the  comfort  of  well-supplied  and  well-con- 
structed water-closets  should  abandon  the  advantage 
and  resort  to  dry  closets  of  any  description.  At  Booh- 
dale.  Alderman  Taylor  has  patented  a  phm  which  is 
now  in  nse  there.  Beneath  each  seat  a  receptacle 
containing  a  small  quantity  of  a  disinfecting  flmd 
is  placed,  in  which  the  fieces  and  urine  ure  col- 
lected. The  receptacles  are  removed  in  a  covered  cart 
weekly,  or  more  frequently  if  required,  to  a  manufactory 
on  the  ontskirts  of  the  town.  There  they  are  mixed 
with  fine  ash  reduced  from  the  cinders  and  dry 
refuse  collected  from  the  houses.  The  larger  cinders, 
when  separated  from  the  ash,  are  sold.    The  average 
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price  realised  for  the  manure  miztare  has  been 
178.  per  ton,  affording  a  profit,  after  deducting  all 
expenses,  of  2s.  dd.  per  ton.  At  the  price  mentioned, 
the  manure  is  readily  sold,  and  I  can  well  believe  is  of 
great  value  to  the  Mrmer,  particularly  for  certain  de- 
scriptions of  grass  lands. 

In  largo  mnnufacturing  towns,  where  water  is  much 
required  in  the  trade  that  supports  the  population,  and 
where  it  is  desirable  to  economise  as  much  as  possible 
its  use,  and  therefore  to  avoid  water-closets.  Alderman 
Taylor's  process  has  ranch  to  recommend  it,  and  from 
personal  observation  I  am  able  to  declare  that  it  is  free 
from  the  many  objections  that  attend  bndly-constructud 
and  badly-managed  water-closets.  In  fact,  I  examined 
many  closets  attached  to  cottages  in  Kochdale  which 
were  much  more  creditable  than  many  of  the  wfiter- 
closets  attached  to  large  establishments  in  the  metit)- 
polis. 

But  whatever  may  be  done  with  the  ezcretnl  matter 
by  dry  appliances,  it  will  not  be  possible  to  avoid  the 
proper  disposal  of  the  sewage  of  the  sewers,  and  that 
will  still  bave  to  be  done  by  one  of  the  classes  of  treat- 
ment already  explained. 

In  small  towns  and  villages  it  is  still  to  be  hoped  that 
the  dry-earth  system,  invented  by  the  Bev.  Henry 
Houle,  may  be  more  generally  adopted.  The  experience 
gained,  however,  shows  that  the  frequency  with  which 
the  closets  get  out  of  order,  and  the  difficulty  of  supply- 
ing and  removing  the  earth  is  such  that,  unless  a  system 
of  management  is  organised  and  enforced,  they  cannot 
gain  much  ground.*  Where  there  exists  a  proper 
officer,  with  assistants,  if  necessary,  to  supply  the 
earth  and  remove  the  soil,  and  to  keep  the  closets 
in  working  order,  it  is  impossible  that  anything 
can  be  more  suitable  for  isolated  establishments  and 
country  villages ;  and  when  it  is  remembered  that  the 
difficulties  of  providing  a  public  supply  of  water  to 
villages  are  such  as  to  be  insurmonntabe  in  many  cases, 
and  that  the  leaky  condition  of  the  privy  and  cesspit 
maintains  the  soil  in  close  villages  in  an  excrement- 
sodden  condition,  resulting  in  the  pollution  of  tank  or 
well  water,  it  does  appear  almost  incomprehensible  that 
the  governing  powers  of  this  country  should  permit  the 
continuance  of  the  present  stato  of  things. 

luurn  AS  A  PuBiFiiK  OP  Sbwaob. 

Having  spoken  of  the  general  purification  of  sewage 
by  land,  when  treating  of  irrigation  and  filtration,  it  is 
only  necessary  to  add  a  brief  description  of  the  process 
of  intormittont  filtration,  as  it  has  been  carried  out  under 
my  directions  at  Merthyr-Tydfil.  There  20  acres  of 
land  have  been  laid  out  for  the  purification  of  the  sewage 
of  the  district,  of  which  the  dry  weather  flow  at  £e 
time  when  the  works  were  commenced  amounted  to 
870,430  gallons  per  diem,  the  least  flow  during  the  day 
being  500  gallons;  and  the  greatest  663  gallons  a  minute. 
The  population  contributing  this  sewage  exceeds  50,000, 
but  at  present  less  than  half  the  houses  are  connected 
with  the  sewers,  so  that  the  sewage  may  be  taken  as 
equivalent  to  the  discharge  of  about  30,000  people.  The 
number  of  water-closets  being  few,  the  sewage  may  be 
considered  to  be  weak.  Upon  occasions  of  rainfall 
(which  is  above  the  average),  the  flow  of  the  sewers 
is  much  increased,  the  storm  waters  frequently  raising 
the  discharge  at  least  60  per  cent,  above  the  ordi- 
nary dry  weather  flow,  and  this  excess  finds  its  way 
to  the  filtering  areas.  The  20  acres  of  land  were 
divided  into  four  equal  parts,  and  before  forming  the 
surface  to  receive  the  sewage  the  whole  was  drained 
from  5}  to  7^  feet  deep,  and  deeply  cultivated.  By  this 
means  2  cubic  yards  of  soil  for  every  sqnare  yard  of 
surface  became  serviceable  as  filtering  material,  there 
being  but  very  few  rods  of  ground  in  which  the  full 

•  For  docripUon  of  a  m«>Di  of  dulioc  with  slop  and  scullery 
nfoM  bjr  neld'i  v-lf-uUng  lyphon,  mw  ■<VIII»ge  Sanitary 
Economy  in  Jot  mo)  iff  tJke  Riifal  jlgrinUmral  SociWy,  vol  Iv., 
S.S.  par*  X% 


depth  of  6  feet  was  not  secured.  The  quantity  of  filter- 
ing material  was  fixed  upon  so  that  the  maximum 
quantity  of  sewage  which  would  at  any  time  hare  to 
pass  through  each  cubic  yard  of  soil  would  not  exceed 
7^  gallons  per  diem,  while  the  mean  quantity  of  dry 
weather  sewage  would  pass  through  ut  the  rate  of  5  gal- 
Ions  per  cubic  yard.  The  under  drainage  was  so  do- 
signed  that  no  sewage  could  travel  over  the  surface 
directly  above  the  drain,  which  is  the  case  in  instances 
of  irrigation  of  free  soils  in  which  the  results  have  not 
been  so  favourable. 

Here  the  result  has  been  the  most  complete  purification 
of  the  sewage  up  to  this  time,  and  the  realisation  of  the 
fact  that  the  effluent  water  from  the  under-drains  was  as 
pure  when  the  whole  of  the  sewiige  was  passing  through 
half  the  filtering  areas,  viz.,  10  acres,  as  when  it  passed 
through  Id  and  20  acres,  showing  clearly  that  a  leas 
number  of  acres  than  20  acres  would  suffice  for  the 
purification  of  the  quantity  of  sewage  dealt  with,  and 
that  therefore  if  the  sewage  had  been  double  the  strength 
or  double  the  quantity,  as  it  may  ultimately  be  when  the 
whole  of  the  sewage  of  the  50,000  persons  is  discharged 
by  the  sewers,  there  will  be  a  certainty  of  complete 
puriBcation  of  the  whole  if  the  board  manage  the  works 
efficiently  now  they  are  completed. 

During  the  period  when  the  existing  sewage,  iacreaaed 
at  times  by  Uie  rainfall,  was  discharged  upon  the  10 
acre.s  (half  the  areas),  they  were  receiving  as  much  m» 
141,000  gallons  per  acre,  which  is  equal  to  a  depth  of 
nearly  6^  inches,  and  never  less  than  72,000  per  aer*, 
(equal  to  a  depth  of  3^  inches). 

Instead  of  following  the  mode  of  distribution  usually 
adopted  in  sewage  irrigation  when  the  fluid  is  either 
run  over  a  regular  surface,  or  along  the  ridge  to  Sow  over 
the  slopes  on  either  side,  the  surface  of  the  Merthyr 
filtering  areas  was  laid  ou(  in  the  ridge  and 
furrow  form,  as  before  explained,  the  object  beim 
to  allow  of  the  use  of  the  horse  and  hand  hoe,  and  whu* 
growing  crops  on  the  ridge  to  allow  the  sewage  to 
flow  in  the  furrows,  and  rise  up  to  the  ridge  aida» 
with  a  certainty  of  being  absorhed,  and  of  feeding 
vegetation  at  the  same  time.  This  treatment  has  been 
so  successful  that,  in  spite  of  the  deposit  of  the  finer 
particles  of  floating  matter  in  the  furrow,  the  whole  off 
the  sewage  has  disappeared  within  four  or  five  hoiiI» 
after  application,  and  the  land  has  acted  as  a  purifier  np 
to  this  time  in  such  a  way  that  the  effluent  water  &om 
the  under  drains  is  pronounced  by  Dr.  Benjamin  Panl 
to  be  cleaner  than  the  Thames  water  above  the  intakes 
of  the  metropolis  water  companies.  In  order  that  its 
condition  may  be  compared  with  the  standard  suggested 
by  the  Rivers  Pollution  Commissioners,  I  here  give  the 
analyses  of  the  discharge  from  the  10  and  16  acres, 
when  the  whole  of  the  sewage  was  run  through  those 
quantities  of  soil : — 

JRttttlti  of  Aualitta  in  Paris  per  100,000. 

Efflaent  Water  Effloent  Water 

from  10  tcni.  from  16  aer<s- 

Solid  contents — 

ToUl    3900      650O 

Fixed    34.00       34-00 

Volatile    600      21-00 

Ammonia -082    -086 

Organic  matter  ....        -018     -Oil 

Though  it  is  a  subject  of  personal  satisfaction  to 
me  to  have  been  the  first  to  test,  by  designed  opera- 
tions, the  process  of  intermittent  downward  filtration, 
suggested  by  the  Rivers  Pollution  Commissioners,  and 
to  prove  by  direct  evidence  that  the  objections  they 
anticipated  can  be  avoided,  the  result  might  have  been 
expected  from  the  circumstance  that  in  every  case  where 
sewage  has  been  utilised  on  land,  and  allowed  to  pass 
through  the  soil  as  well  as  over  it,  the  effluent  water  hM» 
been  perfectly  eatisfnctory.  This  will  be  seen  by. the  fol- 
lowing analyses  of  effluent  water  discharged  from  Inndn 
which  bave  absorbed  the  sewage  without  any  overfloir 


JOtTRNAL  OF  THE  SOOIETT  OF  ARTS,  Dbckhbeb  8,  1871. 


69 


tmra  the  mirfiicd,  and  without  being  liiiil  out  for  intor- 
biUiiriit  ncuon,  exi^e^t  in  the  case  uf  Mdrtbjnr  Tydljl, 
wkiic&  I  bare  described. 

Farte  per  100,000. 


IMbI          Fbee. 

Ill 

!f 

It 

nothorltj-. 

Mia4    ,.,. 

JB-8 

■SJ5 
•S»I 

■U3    dlt 
-IM  'CrW 

CoinrolwIonrM. 

.  JiNmuL  — . 

»-« 

■JM 

■IftS  ■09t 

11 

Mr     tpMialiiii  Hi     119- 

lO'llT 

'Ml 

-MS 

Dr.  Oiling. 

un 

TOW 

... 

•03.1 

-fl03 

■oua 

Dr.  RiusfII. 
Dr.  BcnJ,  Paul, 

»    * 

Ll^WMtt.ff«llfog 

91J 

•SI» 

■IS9 

•ao5 

Dr.  Ffatiklaail, 

»     1! 

TwteMctW^U  .. 

34*4 

... 

■MO  -03 

Br.  VorlclnT. 

It  lb(  inpRtAim  of  poliuting  nutter  indiciitod  in 
ttuag  »nil/Bii  m*  compared  with  thoas  contuinod  in  tlio 
■  I  (tJThHTggd  from  the  ehumical  processs.^  Ui 
Tw^  been  in*de,  or  even  with  thosci  nf 
I  the  Btirfuco  of  lands  over  which  aowagp 
,  the  BUpoiionty  of  the  comljined  cScrt  "I 
■ted  with  in-ig^tion  must  bo  ucknow- 
I  k  atndy  of  all  tko  facts  such  compa risers 
MH  m«Mk  it  will  bo  [tuiiiift!«t  to  every  unprejudiecil 
irfad  tmL,  not  onlir  ia  it  p<]i>«ihle  for  town  niithoritii'ii  to 
«idbi«  te  m  kigh  ttandurd  of  puHty,  but  tlmt,  with  a 
Wi9iHlm]3r  «ttt«U  quantity  of  Ixnd  at  command,  it  is 
^n|k  tad  tnexpenHive  thing  to  do. 

llQiiW  trao.  enight  there  to  be  any  hesitation  iri 
•Inliif  tNMkdard  so  high  aa  to  remove  nil  douht  on  the 
MMi^  «j|k  compnlaoTr  powers  to  enforce  it  ? 

WaiMM  h»d  nurajTiruI  proof  that  polluted  wnter  wilt 
fal  ito  mf  tato  the  psliico  of  the  powerful  as  wdU  u?i 
Wo  A*«Dtt«ge  of  the  poor ;  and  our  Sodety  has  spcoiiil 
imtBBti  (a  Utr  viity  wnoua  iilnesa  of  ourKoyal  President. 
teltiBMOf  Waka,  which  has  aro«si?d  the  anxiety  of 
Aavfeal*  astioa,  and  which  ia  said  to  bo  traci.<fiblo  to 
i^Ml  »»Ict  <x  *  owcr  gagca,  for  exerting  all  the  po  wer 
It  fOBMM  in  ptrevcnlin^  the  public  inti^rcsts  bein^ 
MUflail  le  tb«  influence  of  water  i.%:;tnpatiii'B,  und  thi' 
Afe  Mtfma  of  economy  which  prevail  with  Local 
>  of  Health. 


DISCUSSION, 

Bud  tht'  importance  of  this  question  wjis 

t  iiiHj  Nliitii  liiiillj  realised  by  ths  ijencial  publio.  It  was 
'5M  im  Matf  KD  attractive  subjwt,  and  the  public  required 
teiat  a^elDj«l  that  sewa^  wpia  ono  of  those  unsavoury 
"  '  I  «1iMii  was  inseparablo  from  the  present  order  uf 
-  The  piwioos  generation  thought  they  had 
LA*  IMI 1 1 II  when  they  employed  wnter  to  carry 

from  tho  wear  and  tear  of  daily  life. 

ti»^w€tlm  Iht  by  thia  means  thej'  were  only  taking  it 
■^j  Aom  «M  plaCQ  and  putting  it  into  another,  thus 

<  'tt*(ftiaf  tlw  riv^n  and  stronms  of  the  country  into  a 
t'^J^Brtie  aoiaiaoaw     The  rapid  incroaae  of  populatians  in 

<  "Wttt  katl  i]tt4«  Uut  nuiKLnce  perfectly  unbearable,  Rnd 
'  ''*  tiaettui  opknioa  of  thi;  country,  expressing  itsttr 
I  I^JWWll  PsrliUKnt,  had  decided  that  u  ^at  cfTorl 
■i^wT  bi  mda  to  pt^ront  the  further  pollution  of  rivt^rs 
3  (Ml  war.  Sai^Mal  module  hid  been  brouuht  forwanl. 
«Ml^  tM  Imcii  abiy  diMCXiwetl  by  Ms.  B'uley  Denton, 
\9«(itftlfc»MniI(llM  e:if«cted,  and  he  hoped  to  hoar  them 

There  were  two  parties  to  the  queslion, 
the    taaasos  of  the  population,   who 


required  defending  in  a  matter  in  which  they  coold  not 
defend  themselvea,  and  on  the  other  hand  the  agricul- 
tariats,  who  required  the  aewage,  on  account  of  ita  valuable 
propertiea,  whilat  between  them  atood  the  Britiah  rate- 
payera,  at  whoae  expenae  the  process  wag  to  be  carried 
on.  It  waa,  therefore,  of  great  importance  that  the  course 
adopted  ahould  be  moat  efficient  and  economical ;  and, 
having  been  the  first  to  discover  that  the  soil  had  the 
property  of  decomposing  ammoniacal  salts  and  preserving 
them  in  a  form  in  which  they  could  be  available  for 
vegetation,  he  felt  groat  interest  in  this  question,  and 
hoped  to  hear  it  well  disouaaed. 

Dr.  Voeloker  said  they  had  had  a  great  many  discusaionS' 
on  the  purification  of  aewage  of  towns,  and,  althonghi 
valuable  information  had  been  bronght  forward,  on» 
point  of  view  had  not  been  dwelt  upon — viz.,  the  im- 
portance of  the  condition  of  the  land  by  virtue  of  which 
it  became  a  purifier  of  sewage ;  and  therefore  he  begged 
to  congratulate  Mr.  Denton  on  having  specially  insisted 
upon  the  neceasity  of  rendering  land  a  fit  filtering 
medium,  for  it  was  only  then  that  the  sewage  was- 
effectually  purified.  He  had  long  made  up  hia  mind 
that  the  &nd  should  be  the  means  of  effectually  dealing; 
with  aewage.  Whether  it  should  undergo  a  previous- 
treatment  or  not  would  depend  on  a  variety  of  condition» 
which  it  waa  not  neceaatiry  to  go  into  ;  but,  finally,  the 
land  must  be  looked  to  as  the  means  of  disposing  of  an 
intolerable  nuisance,  such  as  the  sewage  of  towns  had 
become.  He  was  very  much  interested  in  the  account 
of  the  experiment  at  Merthyr,  which  confirmed  him 
more  and  more  in  the  opinion  which  he  had  repeatedly 
expreaaed,  that  if  the  maximum  and  practical  value  was- 
deaired — ^in  other  words,  to  extract  as  much  money  fron> 
aewage  in  the  shape  of  crops  as  possible — they  should 
endeavour  to  put  as  much  sewage  on  the  land  as  it  would 
take.  The  Chairman  had  alluded  to  the  fact  that  the  soil 
possessed  the  marvellous poworof  absorbing  ammonia,  and 
retaining  the  fertilising  ingredients,  such  as  phosphoric 
acid  and  potash,  which  were  the  most  important.  It  should 
also  be  borne  in  mind  that  whilst  the  land  possessed  the- 
power  of  retaining  a  certain  amount  of  ammonia,  thi» 
power  was  not  only  limited,  but  the  ammonia  waa  rapidly 
destroyed,  and  became  changed  into  nitric  acid,  which  waa 
eliminated  in  the  drainage  that  Sowed  from  the  land, 
and  so  waa  loat ;  so  that  there  were  no  means  of  storing 
up  in  the  soil  any  large  amount  of  ammonia.  If  they 
wished  to  obtain  the  maximum  value  from  the  nitro- 
genoqs  conatituenta  contained  in  the  clear  liquid  of 
aewage,  they  muat  endeavour  therefore  to  grow  crop» 
whilat  the  aewage  waa  in  the  land.  Hia  name  had  been 
mentioned  in  connection  with  the  phoaphato  sewago 
process.  He  would  mention  that  he  had  nowhere  ex- 
pressed any  opinion  upon  the  commercial  bearing  of 
this  matter,  but  mer^y  that  the  phosphate  sewage 
process  patented  by  Dr.  Forbes  so  far  puri- 
fied the  sewage,  if  carefully  practised,  that  th& 
water  was  aiuaissible  into  a  stream  of  running; 
water.  Then  Mr.  Denton  had  taken  exception  to  a 
statement  which  he  haid  made,  viz.,  that  whilst  manure- 
of  some  value  could  be  extracted  by  this  process,  the 
fertilising  properties  of  the  clarified  liquid,  instead  of 
becoming  diminished,  were  just  as  good  as  thoy  were  in 
the  original  liquids,  and,  in  fact,  rather  better.  The 
matter  was  very  easily  cleared  up  if  it  were  remembered 
that  the  sedimentary  matter  in  sewage  had  very  little 
fertilising  value,  the  fertilising  properties  being  contained 
in  the  perfectly  dissolved  substances.  Manure  of  som» 
value  was  obtained  in  the  deposit  if  thoy  previously  put 
in  aomething  of  value  in  the  actual  proceaa  of  purifica- 
tion. The  value  of  the  depoait  would  therefore  depend 
upon  the  value  of  the  material  put  in ;  but  it  was  per- 
fectly posaible  to  obtain  a  manure  by  precipitation  of 
some  value,  and  at  the  same  time  render  the  effluent 
water  not  the  lesa  valuable,  but  rather  more  so  as  an 
irrigation  agent. 

Xr.  Bobert  Bawlinson,  O.B.,  said  the  tendency  of 
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jDoitan  civilisation  was  to  mast  human  beings  in  towns, 
and  where  towns  existed  there  moat  be  sewerage,  beoanse 
the  fluids  necessarily  used  in  town  communities  most  be 
removed  in  some  way,  and  unquestionably  they  would 
always  be  best  removed  by  means  of  under-ground  con- 
duits, sewers  and  drains.  Whatever  mig^t  be  done  with 
the  diy-earth  system  in  towns  or  villages,  there  mnst  be 
underground  drains  to  take  away  fluids ;  and  that 
being  granted,  it  was  a  matter  for  consideration  whether 
the  water  thus  flowing  should  not  be  made  use  of 
to  carry  away  the  small  proportion  of  impurities 
generated  by  human  beings  in  places  where  it 
could  be  dealt  with  by  one  operation,  instead  of 
dealing  with  it,  as  in  the  dry- earth  system,  by  a 
multitude  of  operations,  continued  daily,  or  si  least 
weekly.  Some  who  had  tried  the  earth  system  were 
•orry  for  it,  and  no  wonder,  considering  the  perpetual 
intervention  from  outside  which  was  required.  Sani- 
tarians had  been  found  fault  with,  because,  in  the  first 
instance,  cesspools  having  been  the  growth  of  a  former 
period,  when  the  sewage  question  was  not  understood, 
and  water-closets  having  been  introduced  at  the 
beginning  of  the  century,  when  there  was  a 
prohibition  generally  against  the  existing  drains 
being  used  as  conduits  for  sewage,  these  cesspools 
wore  dug ;  but  it  was  unavoidable  under  the  circum- 
atances,  and  in  London  they  existed  very  recently 
by  thousands  and  tens  of  thousands,  and  he  was  not 
sure  there  were  not  thousands  in  existence  now.  Windsor 
Castle,  after  an  expenditure  of  three  quarters  of  a  million 
to  render  it  a  fit -habitation  for  royalty,  in  1844,  was 
found  to  rest  upon  53  cesspools  full  to  overflowing  ;  and 
the  first  Boara  of  Health,  which  was  established  in 
1848,  met  at  Gwydyr-honse,  which  was  found  on  exami- 
nation to  contain  in  its  basement  nine  overflowing  cess- 
pools. He  could  not  help  alluding,  therefore,  to  the 
treat  inconsistency  in  all  legislation  affecting  matters  of 
ealth  that  the  metropolis  should  be  exempted.  Ix>n- 
don,  of  all  the  places  in  the  empire,  remained  governed  by 
45  or  more  parish  vestries,  who  had  charge  of  the  streets 
and  sewers,  whilst  the  Metropolitan  Board,  which  was 
established  for  a  special  purpose,  had  charge  of  the 
intercepting  sewers.  There  were  various  building  acts, 
perhaps  the  best  ever  framed,  but  there  was  no  law  with 
regard  to  house  drains  ;  and  there  were  honses  all  over 
Iiondon,  especially  in  the  West-end,  which  were  not 
drained  into,  that  is,  connected  with,  the  sewers. 
They  had  been  separately  drained,  but  not  connected, 
and  the  evil  was  not  found  out  uatil  tiie  whole 
basement  was  poisoned.  He  had  been  thrae  years 
in  his  own  house  in  London  when  he  found  out 
that  it  was  in  this  condition.  When  speaking  about 
it  at  the  Architectural  Society,  he  was  told  he  must 
have  got  into  the  hands  of  a  bad  jabbing  builder, 
when  his  reply  was,  that  the  owner  and  boilder  of  the 
house  was  a  member  of  that  society's  council.  Mr. 
Bailey  Denton  had,  as  usual  with  him,  most  ably  treated 
the  question  in  all  its  parts,  but  he  (Mr.  Bawlinson) 
r^retted  he  haid  not  separated  them  more.  With 
regard  to  town  communities,  sewage  was  a  thing  to  be  got 
rid  of,  and  it  was  a  fallacy  to  speak  of  its  being  worth  one 
halfpenny  a  ton.  In  some  cases  towns  might  re^y  be 
thankful  to  any  person  who  would  take  the  sewage  away 
and  deal  with  it  agriculturally,  so  as  to  prevent  its  being 
»  nuisance,  without  paying  anything  for  it,  and  in  other 
places  thoy  might  fairly  and  reasonably  be  called  upon 
to  contribute  towards  tbe  expense.  With  regard  to  the 
removal  of  the  excreta,  although  he  concurred  with  all 
the  abuse  which  was  lavished  on  the  system  of  carrying 
sewage  into  rivers,  still,  if  human  Ufa  was  the  first 
element  to  be  considered,  any  town  had  done  a  great 
and  good  work  in  purifying  the  habitations  of  a 
hundred  thousand  people,  although  they  had  for  the 
time  being  polluted  a  stream,  because  no  evidence  had 
been  given  to  show  that  the  pollution  of  the  stream  in 
the  country  was  one  hundredth  part  so  injurious  to  human 
pfe  as  one  cesspool  crowded  against  a  ootUge  in  the  town. 


Mr.  Bailey  Denton,  in  his  admirable  paper,  which  tens  of 
thousands  would  read,  showed  how  pollution  of  riven 
might  be  prevented,  and  by  his  works  demonstrated  on  a 
practicable  scale  that  town  sewage  may  be  so  treated  as 
to  prevent  its  being  a  nuisance.  That  was  the  lesson  to  be 
studied,  learned,  and  put  in  practice. 

Hr.  W.  H.  Xldwal  joined  with  Mr.  Rawliason  in 
regretting  that  the  paper  had  taken  so  wide  a  scope,  for 
he  thought  one  of  the  topics  treated  in  it  would  have 
been  quite  enough  for  discusKon.    There   were   two 
things  in  opposition  to  one  another  which  ought  to  be 
taken  into  account  in  considering  this  question  :  First, 
that  it  was  the  interest  of  town  councils  to  have  as  small 
a  place  as  possible  devoted  to  irrigation  purposes,  if  that 
plan  were  adopted;    and,   secondly,   that  it   was   the 
interest  of  farmers  to  have  as  large  a  space  as  possible 
that  could  be  effectually  irrigated,  so  as  to  obtain  tha 
largest  amount  of  crop.    Therefore,  while  40   persons 
to   an  acre  might  be  sufiScient  for  one  purpose,  3,000 
might  be  better  suited  to  the  other.    He  doubted  if  they 
wore  in  a  position,  from  one  isolated  experiment,  to  give 
any  answer  to  the  question,  whether  intermittent  filtra- 
tion was  proved  to  be  effectual  when  joined  with  vegeta- 
tion on  the  surface.     If  it  had  been  found  that  cesspools 
in  constant  use  had  so  polluted  large  arena  of  ground  as 
to  poison  the  whole  of  the  water  in  the  neighbouring 
wells,  how  could  it  be  hoped  that,  after  the  same  lapse  of 
time,  intermittent  filtration  would  not  so  overload  the 
quantity  of  earth  used  that  it  would,  after  that  period, 
cea!<e  to  discharge  the  duty  which  it  bad  at  first  amply 
fulfilled.     He   did  not  think  the    simple    experiment 
performed  by  Dr.  Frankland  was  sufficient  to  enaUs 
them  to  speak  definitely  on  this  point  without  further 
and  more  extended  experience.  If  it  were  so,  they  would 
have  arrived  at  the  solution  of  the  difficulty,  because 
one  of  the  difficulties  which  was  constantly  meeting  the 
Local  Boards  and  those  who  advised  them,  was  the  large 
area  of  land  required  to  carry  out  sewage  irrigation ;  and 
if  it  were  found  that  one  acre  of  land  was  si&cient  for 
a  population  of  3,000,  and  this  fact  were  proved,  the 
difficulty  would  be  removed.    There  was  no  reason  to 
suppose  that  the  government  was  going  to  do  anything 
to  nelp  in  this  matter.    By  laying  down  any  chemictd 
formula,  as  to  the  absence  of  pollution,  they  would  not 
really  assist,  nor  could  government  be  expected,  as  pre- 
serven  of  the  public  health,  to  say  what  scheme  should 
be  adopted.    It  had  gone  quite  as  far  as  was  proper, 
when  it  said  to  all  public  bodies,  you  are  not  so  to  deal 
with  your  sewage  as  that  it  should  bo  a  public  nuisance. 
With  great  deft^rence  to  Mr.  Bawlinson,  he  could  not 
agree  with  him,  that  any  town  was  justified  in  changing 
one  form  of  pollution  for  another,  or  in  polluting  nveis 
instead  of  wells.     He  was  also  surprised  to  hear  what 
Dr.  Voelcker  had  said  with  regard  to  liquid  sewage.    It 
could  not  be  too  much  insisted  open  that  the  solid  matter 
was  utterly  valueless,  but  he  thought  it  was  going  too 
far   to    say    that    it    might    be    entirely    eliminated 
and  yet  leave  the  liquid  sewage  really  more  valuable  for 
irrigation  purposes.    Mr.  Baldwin  Latham  had  done  a 
great  deal  by  perfecting  the  process  for  getting  rid  of 
the  solid  matter,  but  he  could  not  understand  how  it 
could  be  said  that  by  adding  something  to  sewage  yon 
could    clarify  and    purify  it,  and    yet  make  it    mote 
efficient  for  irrigation  purposes  ;  the  two  things  seemaA 
perfectly  opposite  to   each  other.     Ho  understood  th» 
doctor  to  say  that  yon  might  add  something  to  the  fluiA 
which  should  take  away  the  ammonia,   and    yet    thi^ 
ammonia,   being  the  only  thing  which  comparativel]^ 
rendered  the  sewage  valuable,   should  be  all  the  moa| 
valuable  after  it  had  been  removed.    In  conclusion,  1 
thought  it  very  surprising,  after  the  utter  worthlesne 
of  chemical  methods  had  been  demonstrated,  they  sbou' 
still  be  advocated  by  some  parties.     He  referred  to 
ABC,    and   other   frivolous   modes,   the   advocafa 
of  which  were    always   promising    to    do  something 
but    their     promises    were     never     fulfilled.       Th^ 
acknowledged  they  did  not  take  away  the  ammo 
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wluth,  Wiog^  A  matter  which  became  pntretcible,  gave 
all  tlir  tioublf',  and  that  the  maiim«  -when  made  waa  of 
ao  tnbUe  a  rbancter  that  it  vaa  entirely  beyond  the 

SOTiiKe  of  rb<  mists  to  diatinsiiish  its  fertilising  powers, 
e  ma  snrpriBed,  therefore,  that  people  should  be  foand 
icady  to  throw  tlieir  money  away  in  a  process  which 
■haomtely  inquired  the  expenditm^  of  £10  worth  of 
matexisl  in  order  to  produce  a  manure  worth  about  £6, 
•ad  'b<>wd  thpjr  would  soon  hear  the  last  of  A  B  C 
or  X  I  Z  processes,  which  only  stood  in  the  way  of 
store  eBSdoit  modes  of  dealing  with  this  question. 

Xr.  SsvlinMm  said  he  had  in  no  way  advocated  the 
pdlation  of  rivers. 

9r.  Trankland,   7.B.8.,  said  he  had  listened  to  the 
japer  with   gnat  satisfaction,  though  he  wished  the 
SfdhoT  bad  omitted  the  latter  part,  which  treat<  d  of  the 
old  system  of  dealing  with  refuse  matter.    He  agreed 
genemlly  with   Mr.    Bailey  Denton,  but  he  had,  he 
thought,  &il«d    to  distinguish  between  two  separate 
tlusgs,  the  purification  of  sewage  water,  and  the  extract- 
ing from  it  the  mannrial  ingredients.    These  two  sub- 
jsots  were   very    frequently  confounded.      You  might 
nniify  sewage  by  transformmg  its  polluting  into  non-pol- 
rating  injeredients,  so  that  it  might  be  admissible  intoany 
stream  without  the  possibility  of  creating  any  nuisance, 
and  not  extract  from  it  one  particle  of  its  manure  value, 
and  in  that  respect  he  quite  agreed  with  Dr.  Voelcker, 
lUhongh    he    was   not  prepared   to  go  so  far  as    he 
had  with  regard  to  the  purity  of  tho  effluent  water 
jsodnced  by  the  phosphate  of  alumina  process.    On  the 
other  hand,   it   was   also  possible    to    extract    certain 
mannrial  ronstitaents  from  the  sewago  without  com- 
plstely  purifying  it,  and  by  the  aid  of  plants  and  soil 
you  ecmiA  also  extract  the  valuable  constituents  from  the 
■ewage,  and  store  them  up  in  the  tissues  of  the  plants  to 
ft  conndersble    amount,  still    leaving    a    considerable 
pcstion  o(  taluable  thoagh  non-polluting  particles   in 
\he  effioenl  water.    This  was  what  had  been  accom- 
pGdked  tA  'M.erlhyr,  as  he  could  testify  from  an  exami- 
nation of  the  work  and  the  effluent  water.     Mr.  Don  ton 
Jiad  tbfTe  shown  that  the  system  of  intermittent  filtration, 
wIticJi  had  been   experimentally  successful  in  tho  la- 
boratory of  the  Rivers  Commission,  where  it  was  first 
devised  and  tried,  could  be  applied  on  a  large  scale 
aader   certain   conditions,    and    with    the    additional 
adrsatage,     which    waa   not    at    first    contemplated, 
that     a    certain    amount     of    agricultural     produce 
eodd  be  grown  at  the  same  time.      The  soil  at  Mer- 
&jr  was   very    favourable,   being   snndy  and  porous, 
•Dowing  the    sewage   to    pass    regularly   and   slowly 
ttcoo^  it,  whilst,  at  the  same  time,  it  allowod  of  very 
pofect    aeration,   a  condition  which  was  essential  to 
tnrrtaa     Moreover,  the  sewage  of  Merthyr  was  only  of 
shoot  half  the  average  strength  of  town  scwnge,  but  at 
the  asaie  time,  the  effluent  water  was  so  pure  that  if  it 
eoaiuDed  twice  the  per-centage  of  impurities  which  it 
tid,  it  would  still  fall  considerably  within  the  standards 
«( the  Bi vers  Poll ation  Commissioners.    Hany  persons 
imk  it.  though  that  was  no  criterion,  fof  he  had  seen 
VMde  Irink  slightly  clarified  sewage  with  avidity,  and 
Man  it  was  excellent.    It  was  asked  whether  filters 
COHikMM  on    this   plan  might   not  become   choked 
•at  asdo^  and  he  might  admit  the  possibility,  although 
S    wamti     be     contrary    to    the    experience    which 
ba    bad    bad    as    yet    on    a    small    scale    in    the 
where    he    had    fonnd    no    choking    of 
aerated   filters;    he  had    observed   even   no 
that  way,  although  they  had  been  in  some 
'  at  woric  for  periods  varying  from  one  to  two 
Ith  regard  to  the  amount  of  valuable  con- 
preaent  m  sewage,  which  could  be  extracted  in 
lih#^,  and  converted  into  marketable  produce,  thoy 
M^Mi  expect  toeompete  with  moreextended  irrigation, 
■^  Ml  mttf  nr  nf  fart,  ue  effluent  water  from  the  Merthyr 
flMII«mlained  balf  of  the  fertilising  ingredients  present 
i^Aa  — '*||*'^^  wmge;  but  this  waste  went  on  upon 
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sewage  farms  almost  everywhere  to  an  extent  not  at  all 
appreciated  by  those  who  were  applying  the  irrigation 
process.  It  was  no  tmcommon  thing  to  find  a  quarter, 
or  half,  nay,  in  some  cases,  seven-tenths  of  fertil- 
ising constituents  of  the  sewage  going  away 
in  the  effluent  water,  even  on,  tho  most  suc- 
cessful sewage  farms.  They  might,  therefore,  look 
forward  to  getting  a  much  larger  amount  of  produce  out 
of  a  given  quantity  of  sewage  than  had  yet  been 
obtained.  He  should  be  glad  to  see  experiments  mode 
in  this  direction,  and  the  effluent  water,  which  still  retained 
fertilising  constituents,  applied  to  subsequent  portions  of 
land,  in  order  to  ascertain  whether  it  would  not  produce 
as  good  crops  as  the  original  sewage. 

Mr.  Baldwin  Latham,  C.E.,  said  it  was  very  gratifying 
to  those  who  had  taken  the  lead  in  the  question  of  how  to 
dispose  of  sewage  so  astotffect  its  purification,  to  find, 
that  Mr.  Bailey  Denton  had  become  a  convert  to  their 
views ;  for  it  was  but  about  two  years  ago  the  authos 
stated  in  this  room,  when  his  paper  on  rural  water 
supply  was  under  discussion,  that  there  was  no  means  of 
purilying  sewage,  and  yet  in  tho  short  time  that  has 
elapsed,  he  comes  forward  as  one  of  theboldestchampions 
of  the  cause  he  formerly  condemned.  Still,  hemust  say, 
that  there  were  some  points  on  which  it  was  not  cleat 
that  Mr.  Denton  bad  arrived  at  the  right  solution 
of  this  great  question.  The  subject  of  intermittent 
filtration  had  been  spoken  of  as  carried  out  at 
Merthyr  under  exceptional  circumstances.  He  feared 
that  the  system  could  not  be  carried  out  so  successfully 
everywhere.  For  example,  see  what  is  proposed  to  be 
done  at  Birmingham.  Mr.  Denton  proposes  to  appljr  all 
the  sew^o  to  800  acres  of  land.  At  the  present  time 
Birmingham  stands  upon  upwards  of  6,000  acres  of  land, 
and  has  its  thousands  of  cesspools  studded  over  this 
area.  From  these  cesspools  subsoil  intermittent  filtra- 
tion was  going  on,  and  yet  what  are  the  results  ?  The 
subsoil  water  of  the  district  is  so  poisoned  as  to  be  pro- 
nounced unfit  for  domestic  purposes.  What  then  will 
be  the  result  when  the  sewage  of  this  large  district  is 
concentrated  on  some  800  acres.  He  did  not  say  that  the 
effluent  water  would  be  injurious  when  flowing  in  the 
natural  water- courses,  as  nature  has  provided  in  the  air 
the  means  of  oxidising  any  escaping  deleterious  matters^ 
but  he  could  conceive  that  such  effluent  water  would 
still  be  poisonous  in  the  sense  in  which  sanitarians  look 
upon  impure  water.  This  method  of  intermittent  filtra- 
tion was  certainly  not  the  goal  to  which  sanitarians  and 
agriculturists  are  looking ;  who,  on  tho  one  hand,  are 
anxious  to  reduce  the  agents  destructive  to  life  to  a 
minimum,  and,  on  tho  otiier  hand,  to  get  the  greatest' 
value  for  the  fertilising  materials  we  have  to  dispose 
of.  After  paying  constant  attention  for  some  years 
past  to  the  subject  of  sewage  irrigation,  he  must- 
say  that  the  conclusions  arrived  at  by  Mr.  Denton 
with  respect  to  tho  necessity  of  sub -drainage  on 
all  irrigation  areas  are  not  borne  out  in  practice. 
Some  soils,  Mr.  Denton  admits,  are  too  porous 
for  irrigation,  and  he  does  not  recommend  these, 
but  wherefore  it  would  be  difficult  to  find  out,  except- 
that  they  do  not  require  draining.  8ome_  soils  are 
dense,  cold,  fiat,  and  with  no  natural  circulation. 
These  soils  require  draining.  His  experience  led  him 
to  know  that  when  there  is  good  natural  drainage 
the  coat  of  artificial  drainage  can  be  dispensed 
with.  Moreover,  in  the  case  of  land  thjongh 
which  there  is  a  thorough  circulation  of  water 
when  applied  for  irrigation,  no  drainage  is  required 
as  an  absolute  element  of  success,  as  laid  down 
by  Mr.  Denton.  From  the  remarkable  results  that  have 
transpired  where  sewage  has  been  applied  in  lar^e  volumes 
to  undrained  land,  he  was  led  to  form  an  opinion  that 
there  were  some  forces  at  work  which  had  hitherto 
escaped  our  attention,  and  which  give  all  tho  advantages 
of  drainage  without  its  cost.  From  a  series  of  experiments 
carried  on  wiUi  various  kinds  of  sand  and  soil,  he  had 
arrived  at  the  conclusion  that  wherever  the  surface  to 
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which  the  se-nage  is  applied  has  a  giren  amount  of  in- 
clination, a  perfect  circulation  takes  place  in  the  soil  to 
considerable  depth,  and  to  depths  below  those  to  which 
the  liquid  would  pass  bj  ordinary  gravitation,  liese 
conclusions  he  arrived  at  by  making  a  series  of  experi- 
ments, flrst  with  silver-  sand  and  afterwards  with  other 
tnaterials.  The  experiments  are  so  interesting,  and 
throw  such  a  new  light  on  the  irrigation  theory,  that 
they  were  about  to  be  repeated  by  his  friend  Dr.  Odiing, 
«t  the  Royal  Institution.  He  would  take  one  experiment, 
which  he  showed  by  means  of  a  diagram.  In  a  glass  tank 
four  feet  long,  twelve  inches  deep,  and  six  inches  wide,  was 
put  silver  sand  saturated  with  a  solution  of  perchloride 
ot  iron.  The  tank  was  inclined  at  an  inclination  of  1  in 
100  at  the  upper  end  ;  an  infusion  of  nut-gallswas  allowed 
to  pass  into  it  drop  by  drop.  By  natural  gravitation, 
the  water  would  have  penetmted  to  a  depth  of  six-tenths 
«f  an  inch  at  the  upper  end  and  nothing  at  the  lower ; 
jet,  after  eight  pints  of  the  effusion  had  oeoi  applied,  it 
-ihowed  that  penetration  had  taken  place  to  a  depth  of 
aearly  five  and  a  half  inches,  and  erery  increase  in  the 
quality  applied  increased  the  depth  of  the  penetration. 
'The  apparatus  formed  its  own  diagram,  for  all  the  per- 
chloride was  displaced  by  the  galls ;  but  at  the  point  of 
Junction,  owing  to  the  formation  of  tannate  of  iron,  a 
clearly  defined  line  was  visible,  and  until  this  line 
MCMshed  the  lower  end  of  the  tank  nothing  but  per- 
chloride of  iron  came  over.  In  order  to  ascertain  that 
these  results  did  not  arise  from  simple  diffusion,  a 
quantity  of  the  same  material  was  placed  in  a  glass 

Cand  kept  at  rest,  yet,  in  six  months,  the  colour 
not  penetrated  the  sand  more  than  a  quarter 
of  an  inch.  The  tendency  of  these  experiments  was  to 
•how  that  a  giren  volume  of  sewage  passed  on  an  irri- 
gation area  first  displaces  a  given  amount  of  bubsoil 
•water,  and  that  afterwards  every  inoreasement  of  sewage 
passed  on  displaces  a  former  increasement,  so  a  constant 
circulation  is  taking  place  in  the  soil,  and  every  particle 
cf  sewage  is  thus  brought  intimately  in  contact  with  tie 
•oil  Drainage  promotes  drcnlation,  but  the  experience 
cf  all  the  larger  irrigation  works  in  Europe  nnmis- 
takeably  points  out  that  a  circulation  is  promoted  by  the 
-application  of  large  volumes  of  water  to  properly  prepared 
anrfecea.  Of  the  thousands  of  acres  irrigated  in  Piedmont, 
JUimbardy,  and  Spain,  nnder-drainage  is  not  resorted  to, 
«ad  yet  uie  value  of  irrigation  in  these  cases  is  tested  by 
the  proportion  of  the  water  applied.  The  larger  the  quan- 
tity, the  more  valuahle  the  undertaking.  The  conclu- 
sions therefore  to  be  drawn  are  these,  that  when  there 
sure  good  natural  falls,  with  a  large  volume  for  applica- 
tion, under-drainage  is  not  an  absolute  requirement, 
but  if  there  is  no  full,  cironlation  must  be  provided  by 
nnder-drainage.  Now,  as  sub-drainage  adds  enor- 
mously to  the  cost  of  irrigation  works,  and  has  not 
always  proved  successful  (as  at  Norwood,  where  the 
drains  have  been  taken  out),  it  is  a  point  gained  to 
know  where  and  when  they  may  be  adopted,  and 
where  dispensed  with,  for  the  more  certain  and  less 
costly  we  can  make  irrigation  works  the  more  hopefully 
will  the  system  develop,  to  the  common  advantage  ot 

Xr.  Hope  asked  if  the  tank  was  filled  with  wet  or  dry 
Band. 

Xr.  Latham  said  the  tank  fitat  had  5}  gallons  of  the 
perchloride  solution  put  into  it;  the  sand  was  afterwards 
added,  and  it  was  then  allowed  to  rest,  to  ensure  satura- 
tion and  settlement  before  oommencing  the  experiments. 
It  was  curious  that,  at  whatever  point  the  galls  were 
applied,  if  there  was  an  inclination  of  snrfaoe,  t)ie  liquid 
penetrated  to  a  consideraUe  depth ;  but  if  there  was  no 
tnolination  of  sarfice,  and  movement  over  the  sarfMie, 
there  was  no  penetration.  The  same  results  again 
cocarred  when  the  iron  was  passed  through  the  tank, 
after  the  galls  had  displaced  the  former  perchloride  of 


Xr.  Hep*  said  1m  could  conoeire  it  was  wiOiin  the 


bounds  of  possibility  that  soeh  a  process  of  circulation 
might  take  place  in  rou^h,  coarse  sand,  but,  as  a  matter 
of  &ct,  on  catch-water  irrigation  farms  the  water  conU 
be  followed,  flowing  along  the  surface  of  the  land,  and 
flowing  off.    As  a  matter  of  fact,  there  was  no  circula- 
tion, whatever  the  theory  might  be ;  and  if  it  was  oon- 
sideied  that  land  irrigated  for  months  or  yeas  snccw 
lively  became  completely  lightened  by  the  action  of  ibe 
water,  it  was  evident  that  such  circulation  would  be  im- 
possible.   If  there  was  one  axiom  in  agriculture  more 
thoroughly  adopted  than  another  by  all  men  of  eneii- 
ence,  it  was  that  you  must  drain  land,  and  if  you  added 
to  the  natural  moisture  or  rain&ll  on  the  lud  a  large 
quantity  of  artificial  moisture,  in  the  shape  of  mrwmgm, 
surely  uie  drainage  was  none  the  leas  neoessary.     fie 
had  listened  to  Mr.  Denton's  paper  with  great  pfeaaore, 
and  agreed  with  him  so  completely,  that  he  would  not 
occupy  time  in  discussing  those  few  minor  points  on 
whicA  he  differed.    Dr.  Frankland  had  pretty  well  dia- 
posed    of   the    question    of    cesspools    and    filtration, 
pointing    out   that   the   completeness   of    action   wia 
owing    to    the    intermittent    aeration    of   the  filter, 
while   the    pollution    of    the    cesspool    was  due   to 
the  constant  saturation  and  non-aerHtion  of  the  mr- 
rounding    sub-soU,    two    things    radically  dissjiailar. 
With  re^^ard  to  the  phosphate  process,  he  would,  if  ha 
might  be  allowed,  venture  to  defend  Profeaaor  Voucker'a 
veiw  of  its  action  on  the  effluent  water.    It  was  quite 
possible,  although  it  had  not  yet  been  sufficiently  pof«d, 
that  that  process  might  produce  the  solid  prscipitata, 
and  at  the  same  time  enrich  the  effluent  water,  beoanae 
the  process  of  subsidence,  which  was  purely  mechanical, 
deprived  the  sewage  of  the  bulk  of  the  phosphate ;  and, 
as  he  understood,  there  was  a  process  by  whioh  a  oertaia 
amount  of  free  phosphoric  acid  was  liberated,  which 
would  replace  the  phosphate  of  which  the  sewage  had 
been  deprived.    That,  of  course,  had  nothing  to  do  with 
the  question  as  to  its  commercial  value.    The  great  diC- 
culty  would  be  that  the  solid  matter  was  obtwined  in  the 
form  of  a  nasty  slush,  containing  some  ninety  per  oeat. 
of  water,  which  would  have  to  be  driven  off  by  some 
mechanical  means.    With  regard  to  the  ABC  pro- 
cess, he  had  not  been  at  all  converted  by  his  recoii 
visit   to  Leeds.     It  had   always   been   put   forward 
that  some  future  operations  were  to  be  looked  to  to 
prove  the  value  of  this  process,  and  he  had  been  re- 
quested to  examine  the  works  at  Leeds,  but  on  doing  ao 
he  was  obliged  to  call  in  question  the  analyses  published 
by  the  oompauy  at  the  meeting  of  the  Local  Science 
Association,  which  showed  4^  per  cent,  of  ammonia  and  S 
per  cent,  of  phosphate,  as  compared  with  one  per  oent>  of 
ammonia  and  2^  of  phosphate,  as  shown  by  Dra.  Franlcp 
lin  and  Voelcker.    The  company  had  since  admitted  tlie 
accuracy  of  the  last    named  estimates,  but  they  still 
claimed  that  their  product   was    worth  70a.  a  ton,  ak 
which  they  were  selling  it,  while  this  analysis  showed  it 
to  be  only  worth  36s,,  and  they  were  now  obliged  to  &I1 
t»ck  on  the   ingenious    theory   that  there    was    soma 
virtue  in  solid  human  excrement  other  than  that  dis- 
closed by  chemical  analysis.     It  really  resolved  itaelf, 
therefore,  into  a  question  of  what  was  the  oommaBoi»l 
value  of  mumbo  jumbo ;   for,  whilst  35a.  a  ton  rapr*- 
sented  the  value  of  the  ammonia  and  phosphate,  the  otliar 
35s.  could  only  represent  the  value  of  mumbo  jumbo. 
With  regard  to  the  suggestion  that  the   effect  of  tbe 
effluent  water  containing  inorganic  nitmgen  nanapiqg 
from  sewage  farms  should  be  tried  npon  fresh  aou,  nt 
order  to  ascertain  its  manurial  value,  he  feared  that  aaoh 
an  experiment  would  be  disappointing,  because  the  eac- 
periments  cond  ucted  over  ao  many  years  by  Doctors  Laww 
and  Gilbert  showed  that  a  certain  waste  of  mtrogasB 
was  unavoidable.    As  far  as  he  could  ascertain,  it  WMt 
impossible  to  obtain  the  commercial  result  due  to  a  gxraa 
quantity  of  ammonia  without  the  lou  of  the  inoimoM 
nitrogen.    The  question  was  very  abstruse  and  dimfnT 
to  experiment  upon,  but  the  observations  of  M.  Cloea  m 
Vanie  went  to  show  that  the  m^ottty  of  plaata  had  n( 
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poMr  to  HBoiljite  ainiDonia  at  all,  bnt  only  iutrogen< 
Btbe  borgisic  form.    It  waa  impouible  to  any  whether 
ems  tliatwu  the  came,  but  he  feared  it  i»s  not,  and 
totSr.  Oilbert  waa  right  when  he  said  that  the  in- 
opsie  nitiogeii  was  only  taken  oat  of  the  aoil  in  a  long 
«oiine  tf  jttn.  The  real  secret  of  the  waite  of  nitrogen 
in  the  efflncDt  wvter   was  that  the  quantity  of  manure 
ifflied  vu  iir  in  exceaa  of  the  poanble  requirements  of 
ne  pbut   He  had   previonaly  stated  that  land  would 
net  take  tbe  wwn^  of  more  than  from  20  to  25  persons 
pel  ioe,  and  tfter  two   years'  experience  his  belief  was 
It  VIS  ioinBUe  to   ^t  the  ralue  from  the  sewage  of 
ntn  tku  SB  peraona  per  acre,  for  it  was  rery  easy  to 
OTcr-lmrdeii  the  market  with  garden  produce,  and  the 
lm&  ti  Buare,   thes«fore,  most    be    converted    into 
am  fotable    produce,    snch    as    cereals.       Having 
^'nn  great   attention    to    this    subject,    he   believed 
it  Bight  lie  so   applied,  and    that    the   bulk  of  the 
asvige  voold  be  ao  used  in  a  few  years'  time.     From 
pohaja  the  first  of   September   to  the   first   of  May 
■swage  m^ht  be  applied  to  cereal  crops  with  advantage. 
Is  the  esrlier  part  of  the  time  it  might  be  used  to  pro- 
dace  a  ovp  of  moatard,  which  would  afterwards  be 
pioaghed  in,  and  there  was  no  better  preparation  than 
that  far  wheat.    At  a  later  period  it  might  be  applied 
dincfiy  to  the  wheat,  after  that  again  to  fallow  land  in 
pnfara&iD  for  either   wheat,  buley,  oats,  or  beans. 
XVa,  sgaio,  ia  spring  it  could  be  applied  to  cereals 
aWB  ID  the  sotamn  whiclt  did  not  receive  any  sewage 
It  ttat  tiiB&    In  this  way  they  would  get  the  greatest 
latvn  with  the  mmtmnin  of  Outlay,  and  at  the  same 
tiaie  the  minimum  of  nncertainty  as  to  a  market.    With 
n^"^  to  llr.  Latham's  remarks  about  Birmingham, 
k*  fait  mtber  sore  on  that  point,  because  he  had  lecom- 
aoided  what  waa  practically  the  same  scheme  as  he 
kad  fuisKd  many  years  for  London,  a  small  area  of 
had  as  a  sort  of  filter  at  the  end  of  a  culvert,  with  the 
gwcT  of  selling  the  sewage  to  farmers  right  and  left. 
OS  was  sow  atout  to  lay  out  for  the  corporation  of 
ttraimgham  about  a  thousand  acres  for  the  intermittent 
fiSratioo  rf  sewage,  amounting  to  a  daily  average  of 
shoot  16  Bollion  gallons.    On  his  farm  at  Bomford  in 
"■*  Jane.  Dfceml^,  and  January  he  had  applied  6,(KK) 
ta«B  an  aen  continnally  to  a  portion  of  about  seven 
^tta,  and  the  result  was  perfectly  satisfectory,  although 
aa  bad  had  not  been  so  thoroughly  drained  as  it  should 
»  fcr  soch  a  pnrpoee.     This  was  a*  tho  rate  of  about 
•1JJ8  tjms  pet  annum  per  acre,  and  the  16  millions  of 
^■■a  mBamiscfaam  would  be  aboat  the  same  proper- 
"Jj"^"*  apjdisd  to  1.000  acres.     Consequently  he  did 
■■•W'^oui  any  danger  from  the  operations  proposed 
«»  m  earned  out  there. 


Baid  he  had  been  for  fonrleen  years 
_  .  j,vi^  '"Pged  in  the  purification  of  sewage  water, 
■■,  Jthoogh  not  a  thick-and-thin  advocate  of  sewage 


effluent  sewage  water.  The  fact  was,  however,  that  thtt 
whole  efficacy  of  the  process  depended  on  the  nature  of 
the  soil.  If  the  soil  contained  no  iron  tho  sewage  might 
be  filtered  through  it  to  any  depth,  and  though  it  might 
be  mechanically  purified,  it  would  not  be  in  the  least 
affected  chemically,  so  that  all  the  matters  held  in 
solution  would  still  remain.  Mr.  B.  Denton  had  spoken 
of  the  advantage  of  clay  soils,  but  it  must  be  red  clay, 
containing  iron  ;  white  clay,  like  white  sand,  would  be 
useless  for  the  purpose.  So  long,  however,  as  the  soil 
contained  iron,  the  filters  would  be  self-punfying.  At 
Wakefield,  the  filters  had  not  been  touched  for  six  years, 
except  to  scrape  out  periodically  the  deposited  matter ; 
and  he  had  no  doubt  that  at  Herthyr,  where  the  filters 
were  found  to  work  so  satisfactorily,  there  was  a  large 
per-centage  of  oxide  of  iron  in  the  stmd.  It  had  he^ 
asked  what  became  of  the  sewage  matter,  and  how  did 
the  filter  purify  it ;  it  must  go  somewhere.  The  answer 
was,  that  it  was  destroyed  by  the  power  which  peroxide 
of  iron  had  of  changing  organic  matter  into  carbonic 
acid,  by  a  process  preosely  analogous  to  that  which 
went  on  in4^e  lungs. 

A  vote  of  thanks  having  been  unanimously  accorded 
to  Mr.  Bailey  Denton  for  his  able  paper, 

Mr.  Bailey  Denton  said  he  did  not  like  making  obser- 
vations upon  what  he  did  not  fully  understand,  and 
therefore  he  would  take  an  early  opportunity  of  calling 
on  Mr.  Baldwin  Latham,  and  having  the  nature  of  his 
experiment  more  fully  explained  ;  but,  in  the  meantime, 
he  would  ask  his  audience  to  reserve  their  opinion  upon 
the  matter.  He  had  been  engaged  for  2S  years  in 
draining,  and  all  that  time  he  had  never  yet  known 
water  to  run  up-hill ;  and  it  seemed  to  him  as  if  Mr. 
Latham's  experiments  showed  that  to  be  the  case.  In 
reply  to  Mr.  Michael,  he  would  say  that  he  did  not 
venture  to  contend  that  the  experiment  at  Merthyr  was 
conclusive,  and  one  which  should  beheld  upas  a  pattern 
for  all  the  kingdom  to  imitate ;  but,  as  far  as  it  had 
gone,  it  was  perfectly  satisfactory,  and  ha  believed 
tiiere  were  in  the  case  such  indications  as  enabled  one  to 
look  somewhat  into  the  future,  and  to  say  that,  with  the 
aid  of  vegetation  applied  to  the  area  being  used  as  a 
filter,  and  letting  a  portion  rest  for  a  period  at  intervals, 
daring  which  it  should  be  given  up  wholly  to  vegetation, 
the  end  aimed  at  might  be  accomplished.  Mr.  Latham 
had  followed  Mr.  Michael  in  comparing  so  many  thou- 
sand acres  of  excremrnt-Bodden  soil  at  Birmingham  with 
the  filter  beds  at  Merthyr;  bat  two  elements  were 
entirely  absent.  In  the  first  place,  there  was  no  inter- 
mittent filtration  ;  and,  secondly,  houses  took  the  place 
of  vegetation,  which  made  all  the  difference. 


Xr.  Hyda  Clarke  writes  to  call  attention  again  to  the 
large  experiment  of  many  centuries  as  to  the  treatment 

^  te  «,  chemical  adviser  for  the  Liverp<S.l  fr^**'  "^^^^  '"  H^""^  ™'t.T^  n^/i^SS  noo*'!^*?^ 
Option  Company  from  the  commencem^.  6.000  square  miles,  and  a  population  of  2,000,000,  or  400 
1.   ...  ■  !■.     .    '^     ^  ..  ....  .   nr  Ann 


»p«i»lity,  however,  was  the  purification  of 

■ad  ie  believed  he  was  entitled  to  claim  the 

«  mboducing  the  method  of  intermittent  filtra- 

^'™ Irtt aeren years  he  had  purified  the  water 

^^Jnrw,  almost  like  a  canal,  and  sewage  from 

J'^'aliakitants  went  into  the  water  that  was 

"*  "•  jopnlation  of  Wakefield  to  drink.    Not- 

,^— -[  I  °  ^^  y>eea  so  much  less  disease  since 

'"l^?'  ""d  been  adopted,  that  he  wondered  more 

■^  «*  been  taken  of  it.     He  was  glad  that  Dr. 

•  W  come  over  to  his  way  of  thinking  as 

^wiittCTt  filtration,  though,  in  1862,  when 

^H*"'^)  was  engaged  on  a  bill  in   Parlia- 

U«  purification  of  the  whole  of  the  tributaries 

•J^  SBd    Irwell    by    this    method,    Dr. 

b*™!  (ngsged  on  the  opposite  side,  had 

tte  idni  to   scorn,   and    Uie    pamphlet    in 

*•  bad  advocated  it  was  described  as  absolutely 

Kow,  however,   the    same    method 


or  600  per  square  mile,  on  a  sandy  and  porous  soil. 


AXTHOXTHCEHEirTS   BT   THE    COTTKCn.. 


H08C0W  POLTTEomno  xxmsinoH. 

This  Committee  met  on  Friday,  tho  29th  of 
November.  Present — Messrs.  Seymour  Teulon 
(in  the  chair),  A.  Cassela,  Edwin  Lawrence,  and 
Lieut.  Moukhan,  of  the  Russian  Navy.  The 
Secretary  reported  that  he  had  received  a  number 
of  applications  from  persons  and  firms  desirous 
of  exhibiting,  and  that  he  had,  in  accordance  with 
the  directions  given  at  the  last  committee  meat- 


-  r'g,::t'"^r  ^:n  aeTvilsTf  ^-e.  -^S^^  ^^  ^r.  W.  p.  MarshaU  to  visit 


74 


JOURNAL  OP  THE  SOCIETY  Oh'  ARTS,  Dkobmbbh  8,  1871. 


manufacturers  and  others  in  Birmingham,  to 
explain  to  them  the  scope  and  object  of  the 
exhibition. 

THE  USBABY. 

The  following  books  have  been  presented  to 
the  Library : — 

The  Origin  and  Progfresa  of  the  Cotton  Supply 
Association.    By  Isaac  Watts.   Presented  by  the  aathor. 

The  Fifth  Report  of  the  Destitute  Children's  Dinners 
Society.     Presented  by  the  secretary. 

The  Speech  delivered  by  Mr.  SteTenson,  M.P.,  on 
"  The  Metric  System,"  in  the  House  of  Commons,  on 
the  26th  July,  1871. 

Classification  dos  Huiles  et  des  Graisses  Yig&talett. 
Far  le  Conserrateur  da  MusSe  Commercial  Industriel  de 
Helle. 

The  Journal  of  the  Iron  and  Steel  Institute.  Vol.  II. 
November,  1871.    Presented  by  the  institute. 

Reports  published  by  the  Belgian  Commission  and 
Jury  for  the  Paris  Universal  Exhibition  of  1867.  Four 
vols.  Presented  by  the  Committee  of  Council  on 
Education. 

Address  on  Health.  By  Geo.  Godwin,  F.R.S.  Pre- 
sented by  the  author. 

Indexes  of  Patents  and  Patentees  in  Victoria,  for 
1869.  

BirBSCSIPTIOKS. 

The  ISIichaelmas  subscriptions  are  due,  and 
should  be  forwarded  by  cheque  or  Post-office 
order,  crossed  "  Goutts  and  Co.,"  and  made 
payable  to  Mr.  Samuel  Thomas  Davenport, 
Financial  Officer. 


ANNUAL  INTERNATIONAL  EXHIBITIONS. 


Attendance  of  ^sitori  in  1871. — The  average  number 
of  visitors  admitted  to  the  exhibition  by  payment  on 
each  day  of  the  week  was  as  follows : — 

Monday  (admission  Is.)  9,310 

Tuesday        „  „     9,868 

Thursday      „  „     10,161 

Friday  „  „     7,604 

Saturday        „  9,496 

Wednesday   „      2s.  6d.) 2,968 

Boyal  Albert  Hall.— His  Boyal  Higness  the  Duke  of 
Bdinburgh  presided  at  a  meeting  of  the  Executive  Com- 
mittee of  the  Boyal  Albert  Hall,  held  yesterday  at  t^e 
South  Kensington  Museum.  There  were  also  present 
Mr.  Fowler,  Mr.  Cole,  Mr.  Thring,  and  General  Scott, 
secretary.  

Oeneral  Conditions  for  the  Xreetion  of  Supplementary 
Galleries. 

1.  Galleries  constructed  of  brick  or  other  incombus- 
tible materials,  according  to  a  design  to  be  approved  by 
Her  Majesty's  Commissioners,  may  be  erected  on  behalf 
of  foreign  exhibitors,  by  their  respective  governments, 
upon  payment  of  a  nominal  rental. 

2.  Each  foreign  government  may  arrange  to  have  an 
allotment  of  ground  for  such  a  supplementary  gallery, 
proportionate  to  the  space  occupied  by  such  government 
IS  the  select  exhibition. 

3.  These  supplementary  galleries  are  to  be  erected 
solely  with  the  object  of  giving  additional  space  to  the 
exhibitors  selected  for  admission  into  the  Annual  Inter- 
national Exhibitions,  and  are  only  to  be  used  for  the 
display  of  objects  corresponding  with  those  prescribed 
for  each  partionlar  year. 


4.  Such  supplementary  galleries  are  only  to  be  used 
by  the  respective  commissions  during  the  period  of  ea<^ 
Annual  International  Exhibition,  including  the  time 
required  for  the  arrangement  and  removal  of  objects. 
At  other  periods  they  are  to  be  at  the  disposal  of  Her 
Majesty's  Commissioners,  on  terms  to  be  arranged  with 
each  government. 

5.  The  tenure  of  such  galleries  may  be  until  after  tlie 
exhibition  of  1880,  but  terminable  by  Her  Majesty's 
Commissioners  after  each  year's  exhibition,  upon  a  pay> 
ment  proportionate  to  the  unexpired  term  of  each  lease. 

6.  The  supplementary  gallories  are  to  be  kept  in  re- 
pair, to  the  satisfaction  of  Her  Majesty's  Commissioners, 
by  the  respective  governments. 

7.  All  other  charges  connected  with  the  supplementary- 
galleries  are  also  to  be  defrayed  by  the  several  govern- 
ments. 

8.  No  object  is  to  be  removed  from  these  galleries 
during  the  hours  the  exhibition  is  open  ;  and  if  objeota 
are  removed  in  the  evening  or  early  in  the  morning  they 
must  be  replaced  by  similar  objects  before  the  exhibitioa 
is  again  opened. 

9.  Everyforeign  government  having  a  supplementary 
gallery  shull  comply  with  the  regulations  of  Her 
Majesty's  Commissioners  for  the  time  being  in  force,  in 
relation  to  tiio  maintenance  of  the  gallery  and  conduct 
of  business  therein.  Any  government  making  default 
in  complying  with  such  regulations  shall,  if  required  so 
to  do  by  notice  under  the  seal  of  Her  Majesty's  Com- 
missioners,  close  such  gallery  until  the  default  is  re- 
medied to  the  satisfuction  of  Her  Majesty's  Com- 
missioners ;  and  if  the  default  be  not  remeilied  within  a 
period,  to  be  fixed  by  Her  Majesty's  Commissioners,  of 
not  less  than  one  month.  Her  Majesty's  Commissioners 
mty  either  require  the  government  in  defiult  to  remove 
their  gallery,  or  may  themselves  purchase  the  gallery  at 
a  price  to  be  agreed  upon,  or  in  default  of  agreement  to 
be  settled  by  arbitration. 

rine  Arts.— The  general  regulations^  for  exhibiting 
examples  of  fine  art  applied  or  not  applied  to  works  of 
utility  are  as  follows: — 

I.  Examples  of  fine  art  applied  or  not  applied  to 
works  of  utility  will  form  part  of  each  exhibition  of  the 
series,  and  will  be  arranged  in  the  following  classes : — 

Class  1.  Painting  of  all  kinds,  in  oil,  water  colonre, 
distemper,  wax,  enamel,  and  on  glass,  porcelain.  Mosaics, 
etc. 

Class  2.  Sculpture,  modelling,  carving  and  chasing  in 
marble,  stone,  wood,  terra-cotta,  metal,  ivory,  glass, 
precious  stones,  and  any  other  materials. 

Class  3.  Engraving ;  lithography  ;  photography,  as  a 
fine  art,  executed  in  the  preceding  twelvemonths. 

Class  4.  Architectural  designs  and  drawings,  photo- 
graphs of  executed  buildings,  studies  or  restorations  of 
existing  buildings,  and  models. 

Class  fi.  Tapestries,  carpets,  embroideries,  shawls,  lacck 
&c.,  shown  not  as  miinu&ctures,  but  for  the  fine  art  of 
their  design  in  form  or  colour. 

Class  6.  Designs  for  all  kinds  of  decorative  manu- 
factures. 

Class  7.  Reproductions,  i.e.,  exact  copies  of  ancient  or 
media>val  pictures  painted  before  a.».  1660.  Reproduc- 
tions of  mosaics  and  enamels ;  copies  in  plaster  and  fic- 
tile ivory.    Electrotypes  of  ancient  works  of  art,  &c. 

II.  No  artist  can  be  allowed  to  submit  more  than 
three  works  of  each  kind  for  exhibition,  but  ho  may  sub- 
mit as  many  diflferent  kinds  as  he  pleases ;  thus  tho  same 
artist  may  send  for  admission  throe  oil  paintings,  three 
water-colour  paintings,  three  paintings  on  enamel,  poi- 
celain,  jcc,  also  three  sculptures  in  marble,  three  in 
wood,  &c. 

III.  Paintings  and  sculptures  may  be  either  separate  ' 
works,  or  form    part    of  the  decoration  of  objects  of 
utility,  e.g.,  vases  in  pottery,  fans,  panels  for  furniture,  ^ 
wood  carving  for    furniture,   &o.,  provided    that  such 
objects  are  entitled  to  be  classed  as  works  of  fine  art. 
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TV.  All  works  of  art,  except  arcbitectonl  works  and 
iqnodnctioiis  of  ancient  and  medisciral  works,  most 
hare  been  executed  by  livingp  artists,  or  by  artists  de- 
ceased since  1862. 

V.  The  building  to  which  the  architectural  drawings, 
&c,  relate  most  have  been  designed,  executed,  or  com- 
menced since  1862,  and  the  model,  drawing,  or  photo- 
graph shall  not  have  been  exhibited  in  any  metropolitan 
exhibition  within  a  space  of  seven  years,  or  at  any  pre- 
ceding International  Exhibition. 

VI.  Architectural  drawings  and  designs  which 
liave  gained  the  travelling  studentship  of  the  Bojal 
Academy,  or  the  Soane  Medallion  of  the  Boyal  In- 
stitute of  British  Architects,  within  the  preceding  five 
jrean,  will  be  considered  admissible  without  other  qnes- 
tiOD  than  that  of  sufficiency  of  space. 

VII.  A  producer  will  be  permitted  to  exhibit  repro- 
dnctiona  of  any  number  of  ancient  or  medinral  works 
of  art. 

VIII.  Foreign  works  may  be  sent  with  the  certiScate 
of  admission  giren  by  the  respective  goremments  of  the 
countries  in  which  they  are  produced.  Foreign  works 
■ent  without  such  certificate,  and  all  works  of  British 
sub^jects,  will  be  submitted  to  the  approval  or  rejection 
of  judges,  appointed  by  Her  Mnjesty's  Commissioners, 
for  the  respective  classes.  The  decisions  of  the  judges 
will  be  final,  and  the  result  of  such  decisions  may  be 
ascertained  on  application  at  the  exhibition  building. 

rX.  To  prevent  unnecessary  trouble  and  expense  to 
artista  who  may  wish  to  exhibit  heavy  objects,  such  as 
•cnlptore,  decorative  furniture,  architectural  models, 
and  bulky  reproductions,  photographs  or  sketches  of  the 
works  proposed  for  exhibition,  with  specification  of 
height,  and  dimensions  of  the  base,  may  be  sent  to  the 
secretary  on  or  before  the  Ut  January,  1872,  so  that  a 
decision  may  be  come  to  as  to  the  possibility  of  their 
admission. 

X.  The  Commissioners  cannot  undertake  to  receive 
•oy  package  which  may  bo  presented  by  carriers  with 
tliargee  unpaid.  Foreign  ulists  whose  works  are  not 
aent  throngh  a  foreign  government  should  consign  their 
works  to  an  agent  in  London. 

XI.  Each  picture  or  drawing  must  be  in  a  separate 
&tme,  but  a  series  of  drawings  relating  to  one  subject. 
Tory  small  miniatures,  or  sculptured  gems,  placed  in  a 
frame  not  exceeding  the  Impenal  size,  will  be  admitted 
as  one  work. 

XII.  Each  architectural  work  should  bear  the  name 
of  the  architect  who  designed,  as  well  as  that  of  the 
artist  who  painted  it.  Architectural  models  should  be 
snbmitted  when  possible.  Drawings  of  plans,  which  can 
be  admitt<xl  only  as  explanations  of  the  general  design, 
•hoald  be  on  as  small  a  scale  as  possible. 

XIH.  All  pictures  and  drawings  must  be  in  gilt  or 
suitable  frames.  Drawings  with  wide  margins  are  inad- 
mianble.  Excessive  breadth  in  frames,  as  well  as  largely 
projecting  moiddings,  may  prevent  pictures  obtaining 
the  situation  they  may  otherwise  merit ;  and  oval  ftames 
dumld  be  avoided,  as  they  are  diflScult  of  arrangement. 

XIV.  The  prices  of  works,  if  for  sale,  must  be  stated 
<m  a  label  accompanying  the  work,  and  if  not  for  sale, 
the  work  must  be  so  marked. 

XV.  A  numbered  list  of  the  works  snbmitted  for 
approval  must  be  sent  in  with  them,  each  work  beuring 
a  namber  corresponding  with  this  list.  To  each  work 
dionld  also  be  securely  attached  a  label  bearing  the  title 
and  the  artist's  name  and  address :  particular  accuracy  is 
requested  in  this  respect    ' 

aVI.  Objects  prwinced  in  the  United  Kingdom,  as 
well  as  those  objects  produced  in  foreign  countries,  for 
which  space  bus  not  been  guaranteed,  must  be  sent  direct 
to  the  Exhibition  buildings  for  the  inspection  and 
approval  of  the  judges.  All  objects  must  be  delivered 
1^  the  proper  places  in  the  building,  which  will  be 
bereafier  advertised,  and  into  the  care  of  the  appointed 
officers,  free  of  all  charges  for  carriage,  etc.,  unpacked, 
Jabelled,  and  ready  for  immediate  exhibition. 


The  Loan  Exhibition  of  Musical  Instruments  at  th« 
South  Kensington  Hnseum. — The  first  meeting  of  the 
committee  appointed  to  promote  this  exhibition,  which 
will  be  opened  in  the  month  of  June,  1872,  was  held  on 
WednesdHy  morning  at  the  South  Kensington  Museum. 
His  Boyol  Highness  the  Duke  of  Edinburgh  presided, 
and  there  were  present  Lord  Gerald  Fitzgerald,  Sir 
George  Elvey,  Mr.  Arthur  Cbappell,  Mr.  C.  H.  Cheyne, 
Mr.  Cole,  C.B.,  Mr.  John  Ella,  Mr.  Carl  Angel,  Mr. 
Owen,  Dr.  E.  Binibault,  Mr.  R.  Redgrave,  R.A.,  Mr. 
R.  Thompson,  and  Mr.  Alan  Cole,  secretary  to  the  com- 
mittee. 


TRAMWAYS   AND   THEIR   STRUCTURE, 
VEHICLES,  HAULAGE,  AND  USES. 

The  following  is  the  reply  of  Mr.  W.  Bridges  Adams, 
on  the  discussion  of  his  paper  on  "  Tramways,"  read 
at  the  meeting  of  November  29th : — 

The  gist  of  the  paper  was  to  point  out — 

First.  The  probubility  that  the  clashing  of  the  in- 
terests of  the  various  tramway  companies  would  involve 
disputes  and  arbitrations,  ending  in  the  State  buying 
back  the  concessions. 

Secondly.  The  mechanical  defects  of  the  existing 
tramways  and  vehicles  involve  more  tractive  resistance 
than  either  road  vehicles  or  railway  trains,  and  would 
ultimately  require  removal  and  replacement. 

Thirdly.  That  to  allow  the  minimum  of  resistance, 
flexible  vehicles,  with  radial  axles,  independent  wheels, 
and  spring  tires  would  be  needed,  such  as  would  pass 
round  shcrt  street-corners,  and  utilise  narrow  and  curved 
streets  and  lines  of  road,  the  rails  being  so  bedded  in  the 
road  as  to  key  into  it  and  keep  the  exact  surface  level, 
elastic  aspholte  being  used  to  prevent  disintegration. 

Fourthly.  That  it  was  desirable  to  get  rid  of  horse 
traction  on  the  tramways,  and  substitute  for  it  small 
steam  locomotives,  or  hot-air  locomotives,  as  being  mani- 
fuld  cheaper,  far  cleaner,  and  freer  from  risk  of  accident; 
and  thut  such  locomotives  mieht  be  made  to  work  with- 
out smoke  or  noise  by  rightly  using  efficient  fuel  and 
improved  exhaust. 

Fifthly.  That  in  such  case  the  tramway  might  cover 
all  the  roads,  and  become,  in  addition,  supplementary 
railways,  on  which  wagons  with  goods  and  materials 
might  be  delivered  direct  to  the  consignees,  without 
shifting  to  road  wagons. 

Mr.  Masey  complained  that  the  laws  and  statutes  re- 
garding tramways  were  "  a  snare  and  a  deluBion  as 
regarded  companies,  which  a  single  member  of  the  House 
of  Commons  could  wield  for  his  own  purposes."  How- 
ever this  may  be,  it  is  quite  certain  that,  as  a  rule,  the 
English  government  does  not  initiate  improvements,  but 
leaves  them  to  individual  action,  till  they  become  anational 
interest  too  important  to  be  left  in  private  hands.  The 
electric  telegraph  was  the  work  of  two  skilled  indi- 
viduals, Cooke  and  Wheatstone.  Several  speculators 
bought  up  their  patents  to  obtain  a  monopoly,  and  then 
set  to  work  to  impede,  by  law  and  a  long  purse,  all  im- 
proving patentees  likely  to  interfere  with  them.  Finally, 
the  government  stepped  in  and  purchased  the  whole 
system.  The  amount  of  waste,  and  law  costs,  and  time 
between  the  advent  of  Cooke  and  Wheatstone  and  the 
succession  by  the  post-office  was  all  a  loss  to  the  com- 
munity. If  the  post-office  at  the  outset  hud  possessed 
the  perception  of  the  company,  the  transfer  from  Cooke 
and  Wheatstone  to  the  government  direct  would  have 
been  a  cheap  and  simple  matter.  But  there  is  no  royal 
road  to  knowledge,  nnd  the  probability  is  that  the  tram- 
ways will  go  through  a  similar  orded,  to  be  ultimately- 
transferred  to  the  governing  authorities.  State  and 
municipal.  But  they  will  not  be  worked  by  them.  Indi- 
viduals and  companies  will  contract  to  work  them  over 
given  distances  as  was  the  common-sense  plan  of  the 
old  mails,  before  the  advent  of  jailwavs,  8«bjs*t^  the 
control  of  the  ruling  bodie^igit  zed  by  Vj*JU^  H^ 
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Mr.  Kasey  adverted  to  the  great  cost  of  the  present 
tramways  per  mile,  and  wished  it  to  be  broaght  down  to 
£3,000  per  mile.  If  he  examines  the  diagram,  be  will 
find  that  timber  is  wholly  dispensed  with,  and  that  the 
weight  of  iron  for  an  efficient  way,  fit  for  light  engines, 
will  not  erceed  85  tons  per  mile,  single  way,  and  that 
the  probable  total  cost,  including  laying  down  on  an 
aspbalte  bed,  in  the  ordinary  macadam,  will  not  exceed 
£^000  per  mile,  and  this  for  a  road  adapted  for  light 
eBgines. 

with  regard  to  what  is  called  the  "off  and  on"sy8tera, 
it  is  quite  clear  that  small  wheels,  fixed  on  the  axle  and 
without  radial  movement,  could  not  go  off  to  any  advan- 
tage. But  with  free  wheels,  of  larger  size  and  radial 
movement,  they  could  go  off  and  on  without  difficulty 
for  the  short  distances  required,  unless  we  suppose  a 
mod  road  without  bard  surface.  The  present  cars  do 
run  off  frequently,  and  are  dragged  on  again  by  main 
force.  With  regard  to  portable  rails  to  run  into  farms 
and  fields,  there  can  be  no  difficulty.  As  far  back  as 
1850  Mr.  Adams  had  dealt  with  this  question. 

Putting  aside  the  political  economy  of  the  matter,  Hr. 
Bramwell  dealt  wholly  with  the  mechanical  question. 
He  demonstrated  the  waste  and  wear  of  the  existing 
system,  and  gave  testimony  to  the  importance  of  the 
loose  wheels,  radiating  axles,  and  spring  tires,  proposed 
by  the  writer.  Agreeing  wholly  with  the  importance 
and  economy  of  substituting  mechanical  traction  for 
horse-power,  he  threw  some  doubt  on  the  possibility  of 
obtainmg  the  large  power  on  so  small  aii  engine— as 
regards  the  steam  production.  His  criticism  on  the 
various  kinds  of  fiiel — coke,  coal,  liquid,  and  g^as,  was 
q^nite  clear — all  resolving  themselves  into  gas  produc- 
tion, direct  or  indirect.  He  rendered  justice  to  Mr. 
Hancock,  the  earliest  and  most  suc^iessful  steam  worker 
on  common  roads^  and  instanced  his  vehicle  in  proof 
that  there  was  no  real  difficulty  in  putting  steam  so  to 
work.  In  combatting  prejudice,  the  writer  had  dealt 
with  the  question  of  explosion,  referring  to  the  dif- 
ference of  hot  air  and  hot  steam,  the  latter  needing  a 
magazine  and  the  former  not.  Mr.  Bramwell  showed 
that  it  was  po!<sible  to  use  steam  without  a  magazine,  as 
instanced  by  the  Howard  engine  on  the  river,  "in  which 
the  steam  was  produced  for  every  stroke  of  the  piston 
by  the  injection  of  a  given  portion  of  water  on  a  heated 
Burfcce."  This  was,  in  fact,  a  similar  process  to  that  used 
^  Perkins  for  bis  steam-gun,  as  shown  at  the  Adelaide 
Gfallery,  and  by  Brown  in  his  gunpowder  engine,  and  in 
modem  time  in  gas  engines.  The  strength  of  a  boiler 
to  resist  rupture  was  the  square  of  the  diameter ;  the 
danger  when  rupture  took  place  was  in  proportion  to 
the  increase  of  the  contents.  Mr.  Bramwell  stated  that 
the  actnal  explosions  of  existing  boilers  was  considerably 
leas  than  one  in  two  thousand. 

This  shows  that,  in  calculating  power,  the  first  question 
is,  how  much  power  do  we  want  ?  Mr.  Adams  assumed 
it  to  be  practicable  to  construct  a  tramway  engine  with 
3,600  tractive  force,  but  that  for  ordinary  purposes  in  the 
suburbs,  only  1.000  lbs.  would  be  needed.  It  is  the 
question  of  boiler  power,  and  what  is  the  greatest  power 
we  can  safely  calculate  on  without  risk  for  a  tramway. 

Mr.  Haywood  stated  that  tramway  carriages  were 
drawn  by  steam  in  the  United  States,  and  also  inMadrid. 
He  did  not  like  the  idea  of  steam  along  the  common 
roads  ;  but  he  had  always  said  that  the  time  would  come 
for  them,  and  he  behoved  now  that  it  would  come 
sooner  than  he  had  once  expected. 

Hr.  Hill  said  that  the  difficulty  at  the  present  time 
was  to  get  the  tramways  upon  the  common  roads,  not 
getting  engines  on  the  tramways.  Acts  of  Parliament, 
and  the  Board  of  Trade,  and  the  enormous  expenses  con- 
leqnent  thereon,  were  the  great  impediment. 

The  Chairman  considered  that  "  these  exclusive  tram- 
ways ought  not  to  be  allowed  to  go  any  further  into 
towns,"  for  this  reason,  that  "  their  nuisance  was  not 
confined  to  gentlemen's  canriages  ;  but  was  extended  to 
■11  sorts  of  Ught  vehicles— tradesmen's  light  carts,  gigs, 


and  the  like.      They  are  open  to  all  the  economical  ob- 
jections which  the  pnblic  now  feel  to  railway  companies." 

This  alludes  to  the  damage  to  wheels,  consequent  on 
the  bad  condition  of  the  road,  by  reason  of  the  bad  con- 
struction of  the  trams,  b;  the  grooves,  or  by  the  want 
of  fixture  on  the  surface — the  "  bad  paving  "  which  Mr. 
Hayward  formerly  stated  to  be  a  concomitant  of  tram- 
ways. It  is  to  the  amendment  of  this  condition  that  Hr. 
Adams'  plan  is  designed,  as  shown  in  the  diagram.  There 
is  no  groove  to  catch  a  wheel,  bntonly  a  shallow  channel 
on  or  out  of  which  any  wheel  may  run,  and  it  is  a 
fixture  on  the  road,  maintaining  rather  than  deteriorating 
its  general  surface.  The  chairman  had  changed  his  opinion 
as  to  the  value  of  tramways,  and  believed  that  asphalte 
surfaces  were  better  than  iron  rails.  He  stated : — "  A 
roadway  of  that  peculiarly  powerful  sort  of  material, 
laid  down  of  the  space  equal  to  a  pair  of  tramways  may 
cost  double  the  tramways,  but  then  it  will  accommodate 
not  only  double  but  three  or  fourfold  the  amount  of 
traffic,  besides  insuring  those  indirect  economies  which 
I  have  specified  in  my  paper." 

Kow,  an  asphalte  surface  meansasolidrock  of  concrete, 
a  foot  or  more  in  thickness,  laid  on  a  solid  base.  The 
asphalte  is  an  elastic  wearing  surface  analogous  to  the 
tire  on  a  wheel.  If  it  be  not  dastic,  it  will  rapidly  disin- 
tegrate, and  most  be  constantly  repaired  as  fast  as  it 
works  into  holes,  by  pouring  in  hot  material  to  the 
previously  heated  surface.  If  not  so  treated  it  will  be 
rapidly  destroyed.  If  laid  on  a  bad  or  unfirm  surface 
it  will  not  answer.  Ko  doubt,  for  crowded  streets,  in 
which  it  is  needful  for  all  kinds  of  vehicles  to  be  in- 
cessantly crossing  and  re-crossing,  rails  of  any  kind 
would  be  a  disadvantage,  but  then  speed  ceases  to  be 
possible.  Safety  with  speed  needs  automatic  guidance ; 
and  it  is  a  mistake  to  suppose  that,  on  a  given  width  of 
road,  more  traffic  can  be  conducted  without  rails  than 
with.  A  given  width  of  carriage  will  occupy  the  same 
space  on  ute  road  as  on  the  rail.  Inaamoch  as  the 
traffic  on  the  road  will  only  be  at  half  the  speed  of  the 
rail,  it  will  be  only  half  the  quantity.  And  if  it  were 
practicable  to  run  in  two  fixed  lines  on  asphalte  the  load 
borne  by  each  wheel  would  be  far  less  than  that  on  the 
iron  rail,  or  it  would  soon  be  worn  out.  The  comparison 
between  a  bad  class  of  tramway  and  a  good  class  of 
asphalte  will  hardly  yield  a  logical  deduction.  There 
is  no  reason  why  tramways  should  not  be  laid  as  firmly 
and  as  permanently  as  the  iron  gutters  on  the  streets, 
which  neither  wear  out  rapidly,  nor  damage  the  wheels 
of  vehicles. 


COBBBSPOVDBUCB. 


THROUGH  RAILWAY  TO  INDIA. 

Bis, — If  anything  strikes  an  Englishman  who  has 
been  away  for  some  time,  and  returns  home,  it  is  the 
wonderful  capacity  our  fellow-countrymen  have  for  set- 
ting aside  or  ignoring  palpable  facts.  What  I  stated  to 
the  Society  consisted  of  fiicts,  which  related  to  what  is 
already  accomplished.  If  what  I  said  in  the  room  was 
indistinctly  stated  or  heard,  it  has  since  been  re- 
produced in  this  Journal,  for  cooler  perusal  and  con- 
sideration. 

The  gronndwoifc  of  my  paper  was  the  actnal  ijro- 
greas  of  the  railways  in  European  Turkey,  the  capital 
for  which  has  been  found  in  Austria,  and  elsewhere  on 
the  Continent  of  Europe,  and  the  interest  of  which  i» 
provided  by  the  Turkish  government  and  people ;  indeed, 
even  since  then  several  locomotives  have  been  landed  for 
the  Enos  branch, 

I  referred  likewise  to  the  connection  of  the  now  sys- 
tem with  an  existing  line,  the  Yama  and  Buschuk 
Railway,  140  miles  long. 

It  never  occurred  to  me  to  make  a  preliminsiy  expo- 
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aiioo  that  there  is  no  dancer  of  murder  or  murderous 
latiilt  to  puaengers  on  TuiluBh  milvays,  became  there 
jg  so  jutification  for  the  euggestion  of  sudi  danger;  and 
I  «u  speaking  in  presence  of  tboao  connected  with  the 
oimcarieat  of  railways  in  Turkey,  and  of  those  who 
Urt  Been  habitual  tiaTellers  on  them.  There  are  rail- 
njt  tJiete  which  have  been  open  above  ten  years,  and 
onitd  iBJlliona  of  paaseogezt,  under  •  system  of 
Buagtacnt  and  conditions  equTalent  to   those   in 


hen  I  tpolce  at  the  Tama  and  Busohuk  Railway,  I 

■%ht  have  hoped  it  was  known  to  men  of  intelligence 

tkt  this  lailwar,  in  superoession  of  the  Knstenjeh  or 

Dumtie  and   Black    Sea    Rnilway,  is  a    part  of   the 

BiinliDS  from  London  and  Paris  by  railway  to  Basiash, 

ttean  by  the  Danube  steamers  to  Bnscknk,  from  that 

tovnln  nilway  to  Vama,  and  from  the  port  of  Varna 

liy  a  far  hoats'  steamboat  transit  to  Constantinople. 

^nslsttB  hne  has  been  at  work  some  years,  and  last 

Teu,  H  lidEan,  ooaTeyed  the  mails  and    passengers, 

Uiei  mi  'Mum,  to  and  fro.    Mr.  Ghdloway  proposes 

to  mah  Hit  a  part  of  a  through  railway  to  India. 

tamm  ^  itarted  from  London  with  a  bag  got  to 

Oitii»i!itisn(ls  without  buying  a  rerolrer ;  and  when 

ftsymaorl  Baschnk  Bailway  is  superseded  by  the 

^•■iA  ad  Ccstentinople  Bailway  for  through  traffic, 

t^  nsai  «ill  le  the  same. 

fiiiieithinmto  the  persons  who  start  such  theories 
^iSiaii  be  niKg^ated  there  will  be  danger  b^ond 
Omlala^  All  we  know  is,  thatonthe  160  miles  of 
ailws^Knr  in  established  working  in  the  Smyrna  dis- 
tnct,  1  Tmk  or  Greek,  a  woman,  even  a  timid  Jew, 
takasiluadaQernian  made  has,  such  as  are  sold  in 
I^da,  bns  a  angle  or  return  ticket,  and  goes  from  or 
letuiHto  the  thorongrUy  Turkish  cities  of  the  interior. 
Sedi  Boit  lie  the  conditions  of  traTelling  in  the  greater 
fnt  ofiaa  ICnor.  When  the  time  comes  t^t  tiie 
(■■liiie  iSMhed,  tteie  may  be  oooaaioa  for  speook- 

lb  ipecolation  mast,  howerer,  have  special  refiar- 
■a  to  the  bet  that  a  railway  is  a  political  engine  or 
^^»Bbm.  Here,  from  the  high,  orgunaation  of  society, 
*e«itgDlyin  its  aspect  of  a  machine  for  the  rapid 
faMpcrt  of  passePtt'eCT  and  goods.  The  gorwnor  of  a 
*"  tdnnced  population  looks  on  a  railway  as  he  does 
■>tx<edi-lo«der,  oranjr  improved  weapon,  and  with  the 
*v  ittf  iatcnat.  The  chief  thing  he  see*  is  how  he 
<apnieet  his  people  against  enemies  from  outside  and 
*iiaa;  and  what  n  the  power  he  gets  against  the  dis- 
i&tei  and  the  predatory  classes.  He  knows  that  a 
ulny  and  a  telegraph  are  mechanical  police  and 
■^JtOT  tmtirM.  At  this  moment  the  QoTemor-Gene- 
^rfttis  vioeroyalty  of  Bagdad,  who  is  contending  in 
^Ud  with  the  Arabs,  is  starting  steamers  and 
poosg  tramways,  so  that  he  may  more  effectually  com- 
^  their  overthrow.  Now,  t  he  depredators  can  choose 
■OKoie  of  plunder,  and  it  takes  some  time  to  assemble 
■^  aad  police  from  the  several  stations ;  but  if  there 
^ithrnigh  raflway  from  Constantinople,  no  Arab 
!*|<oaU  moTe  even  a  man,  because  it  could  have 
~)l*  ilowii  upon  it  the  whole  military  force  of  the 

^kcijent  will  fllnstrate  this  sufldenfly.  At  a  time 
■isiks <m one  of  tbe  railway  lines  were  not  open  for 
y^hat  the  engine  could  reach  about  fifty  miles  from 
^>u,  I  vaa  at  the  palace  about  nooa,  when  the 
'•nan-Qenetal  told  me  that  a  partienlar  malefactor 
r*  ^■^>'>8  in  the  psighbonrhood  of  our  works,  and  that 


our  aaSBslaiioe  to  send  down  p<dice,  and  to 
2^^^  in  Ua  capture.  I  aaked  him  if  we  might 
■a  Ub  mto  custody,  and  received  his  assent.  I  re- 
■rarfwith  him  to  transact  business,  but  I  had  given 
■^'•ctitBsto coe  of  our  people  to  telegraph  at onoe 

Utw)  tfdock  I  sent  word  to  the  Oorw^or-Oeneral, 
"  IN<^  Urn   to  send  police  at  ones  down  to  the 
to  TCPeive.hii  pnasMr.    WImi  I  imt 


saw  him,  he  expressed  his  full  appreciation  of  the  help 
the  railway  was  to  the  government.  As  I  had  foreseen, 
not  atHj  had  an  impression  been  made  on  the  local 
authorities  as  to  the  power  they  possessed  in  dealing  with 
criminals,  but  also  on  the  outlaws  in  the  mountains,  who 
found  they  were  in  the  hands  of  the  Governor-General 
of  Smyrna.  For  such  a  capture  beftn«  a  party  of  polioe 
must  have  been  sent  ont  on  horseback,  and  the  prisoner 
inarched  bade,  an  affair  of  some  five  days  sit  least, 
whereeu  the  whole  matter  was  aoeompUshed  in  as  fow 
honrs. 

One  result  of  this  was  the  breaking  up  and  snnrender 
soon  after  of  a  very  lar|^  body  of  outlaws,  who,  it  vasf 
be  remarked,  were,  as  m  most  such  cases  in  Turkey, 
merely  runaway  oonsoripts,  and  not  habitual  criminalt. 
Since  the  opening  of  the  railways,  this  course  of  refuge 
has  become  impossible  within  reach  of  the  railway, 
and  crime  in  its  largest  dimensions  has  been  reduced  to 
the  occasional  appearance  ofsmall  bands  of  highwaymen, 
diiefly  from  abroad,  which  have  been  soon  grappled 
with. 

Next  to  tliis  infloenoe,  as  it  may  be  called,  comes 
that  milder  inflneooe,  described  by  Mr.  Austin,  as  the 
result  of  employment  on  the  works  in  the  course  of  con- 
struction, and  there  are  many  of  ns  -viio  can  confirm 
what  he  says.  Beyond  this,  every  fanner,  labourer,  and 
shopkeeper  near  the  works,  and  everyone  on  the  line  of 
extension,  has  the  like  interest  in  preventing  the  railway 
from  being  inteifsred  with.  To  them  it  is  a  mine  of 
perpetual  prosperity.  I  remember  an  old  Turkish  yeo- 
man asking  me  as  to  the  prospects  of  railway  extension 
to  his  district  of  the  interior.  "Why,"  said  I,  "do  you 
take  such  an  interest  in  railways  P"  "  Because  we  know 
that  when  a  railway  is  surveyed  land  doubles  in  value, 
and  when  it  opens  it  doubles  again."  There  is  not  an 
old  woman  who  has  fowls  but  knows  that  the  chicksas 
and  eggs  she  can  now  only  sell  for  farthings,  if  she  can 
sell  at  all,  will,  on  the  opening  of  a  railway,  fetch  Smyrna 
prices. 

If  we  are  seriooaly  to  consider  soeh  questions  as  those 
ttnder  discussion,  we  must  not  look  upon  them  with 
simile  English  notions,  or  seek  to  apply  to  them  exist- 
ing foots,  which  are  under  different  conditions,  but  we 
must  avail  ourselves  of  that  experience  which  is  strictly 
relevant.  By  this  time  we  have  gained  experieoee  as  to 
railways  in  Turkey,  if  we  only  use  it. — I  am,  &c, 

Htds  CL^Bxa. 
U,  St.  Oaorg*'s«iiai«,  8.W.,  Dae.  tod,  18T1. 


THEOET   OF   COLOUR. 

Sib, — ^When  we  consider  the  length  of  time  that  in- 
oorreot,  inexact  language  has  prevailed  in  reference  to 
the  theory  of  Ught,  it  is  not  extraordinary  that  the  false 
first  impressions  which  such  language  engenders  ahould 
be  difficult  to  eradicate ;  for  instance,  here  is  Mr. 
Benson,  after  nominally  admitting  colours  to  be  sensa- 
tions, still  writing  of  colours  as  if  they  had  external 
objective  axiatenoe,  when  they  are  now  known  to  be 
Boldyconditioos  of  the  sentient  being. 

"Did  Mr.  Thosaas  never  experiment  with  the  common 
colour  top  r  What  can  the  resulting  coloar  be  b«t  a 
anxtare  of  the  separate  rotating  colours,  received  in 
rapid  successions,  on  the  same  eye  f"  .  .  .  "  Bat  we 
can  even  mix  the  sensations  received  in  the  separate 
eyes." 

A  top  or  disc  cannot  be  painted  with  sensationsj 
the  sun  does  not,  as  Mr.  Bensoai's  language  would 
imply,  give  off  colour  sensations  to  be  "rotated," 
"  mixed,"  and  "  received"  in  the  eye.  Experimentalists 
do  not,  with  their  turn  tope  and  discs,  trandls  sensations, 
but  surfaces  reflecting  wave  action  of  different  periodicity, 
almost  simultaneously,  which  wave  action  is  communi- 
oated  to  the  retina.  We  cannot  even  tell  that  the  sensa- 
tions, prodoeed  by  precissly  the  same  meefaanioal  meana^ 
are  exactly  the  same  in  any  two  people ;  we  can  ooly 
very  indirectly  infer  whether  they  are   or   are  noc. 
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A  mechanical  combinstioii  of  two  different  wave 
periods  will  produce  a  third  sensation  differing  from 
that  produced  by  either  singly  ;  it  is,  nevertheless,  a 
distant  and  separate  sensation  ;  it  is  not  the  mixture  of 
two  sensations,  bat  the  effect  of  a  mixed  or  combined 
wave  action.  Every  sensation  is  at  any  one  moment  of 
time  an  indivisible  prime.  It  is  a  very  remarkable  fact 
that  the  same  cause  may  produce  different  sensations 
under  different  circumstances.  Painters  well  know  the 
change  of  effect  produced  in  one  sensation  by  the  juxta- 
position of  another  on  the  retina.  A  similar  effect  oc- 
curs in  other  affections  of  sense  ;  for  instance,  if  three 
basins  of  water  be  placed  ina  row,  contHining  respectively 
.cold,  lukewarm,  and  hot  water,  and  one  hand  be  placed 
in  each  of  the  extreme  temperatui'es,  and  then  after  a 
time  both  hands  be  simultaneously  transferred  to  the 
intermediate  degree,  this  will  produce  in  us,  at  the  same 
time,  the  sensation  of  both  heat  and  cold.  Seeing  then 
that  the  immediate  character  of  sensation  is  so  depend- 
ent on  relativity,  it  is  almost  hopeless  to  expect  any  pre- 
cise nomenclature,  and  after  all,  artists  know  more  about 
colour  than  anybody  else.  The  greatest  colourists  that 
ever  lived  were  neither  indebted  to  books  nor  diagrams ; 
they  intuitively  knew  the  aesthetic  science  of  colour,  for 
in  fact,  it  is  a  science  of  the  inner  self  of  the  sentient 
being.  They  worked  to  perfection,  in  total  ignorance  of 
either  the  Newtonian  or  undulatory  theory. 

The  fact  that  sensations  are  something  beyond  the 
reach  of  physics  is  an  important  subject  to  reflect  upon, 
for  it  may  be  perceived  that,  when  we  have  pursued 
physical  action  to  its  ultimate  contact  with  sense,  there 
yet  remains  an  effect  which  defies,  and  will  in  all 
probability  for  ever  defy,  human  analysis. 

The  latter  part  of  uie  letter  on  which  Mr.  Benson 
comments,  refers  to  the  vulgar  notion  of  light  being  "  a 
matter "  which  travels  and  passes  through  bodies,  and 
the  inconsistent  transposition  of  language  appropriate  to 
the  Newtonian  h;^the8i8  to  the  undulatory  theory. 
All  who  have  studied  this  subject  deeply  now  know  that 
there  is  "  no  matter  of  light,"  and  how  wave  action, 
under  ordinary  circumstances,  is  communicated  through 
media.  But  there  is  generally  such  misconceptioa  on 
the  whole  subject,  that  a  little  discussion  may  be 
beneficial,  even  though  nobody  yet  knows,  or  will  ever 
know  all  about  the  subject. 

German  writers  pointed  out,  some  twenty  years  since, 
that  the  theory  of  compensation,  which  Mr.  Benson 
affects,  was  totally  inadequate  to  explain  the  phenomena. 
— 1  am,  &c.,  W.  Cave  Tuomas. 

Norembcr  26Ui,  18)1. 


Sbgekbes  20. — "  On  the  Study  of  Economic  Botany, 
and  its  Claims  Educationally  and  Commercially  Con- 
sidered."   By  Jahbs  Collins,  Esq. 


CANTOB  LECTUXES. 

The  Second  Lecture,  "  On  the  Mannfactnre 
and  Refining  of  Sugar,"  by  0.  Hacghton  Oili., 
Esq.,  was  delivered  on  Monday  evening,  December 
4th.  The  remainbg  lectures  will  be  given  as 
follows : — 

IiECnmB  3. — ^MOMDAT  DEOEItnBR  11. 

The  sugar-beet — Extraction  of  juice  by  diffusion  and 
by  presses  —  Defecation  —  Carbonation  —  Preliminary 
filtration  —  Concentration — Eefiltration — "  Boiling"  — 
Separation  of  8}Tup  from  crystals — Treatment  of  Symp 
— Second  and  third  products — Molasses — Nature  of 
molasses — Difference  between  molasses  from  cane  and 
heet — Estimation  of  the  value  of  raw  sugar. 

Lectdbe  4. — Monday,  Degembeb  18. 

The  refining  of  sugar,  tho  complete  cleansing  of  it — 
Melting  or  blowing  up — Filtering,  cliarcoaUng,  boiling, 
filling  out,  draining,  liquoring,  stoving — Utilisation  of 
syrups — Treacle. 

These  Lectures  are  open  to  Members,  each  of 
whom  has  the  privilege  of  introducing  tvro 
friends  to  each  Lecture. 


'  Italian  Trade  with  Odessa.— From  the  returns  of  the 
movement  of  shipping  at  Odessa  in  1870,  we  find  that, 
out  of  the  996  sailing  vessels  that  left  the  port  during 
the  year,  337,  or  about  a  third,  were  Italian  ;  the  next 
in  importance  in  number  were  Austrian  vessels,  of  which 
226  left  Odessa  during  the  same  period.  The  British 
vessels  amounted  to  164;  those  belonging  to  oihei 
nations  were  few  in  number,  and  even  Russian  vessels 
did  not  amount  to  100.  With  regard  to  steam  vessels, 
the  returns  show  a  different  result,  and  out  of  300  which 
left  this  port,  109  were  Russian,  85  English,  77  Austrian, 
11  Belgian,  10  French,  and  only  5  Italian.  The  com- 
merce of  Odessa  shows  a  considerable  increase  in  1870,  as 
compared  with  that  of  tho  previous  year,  and  was  as 
follows : — 

Jfumitr  tf  Shipt  that  Ufi— 

In  I8t9.  In  isr*. 

Sailing  vessels 432     996 

Steam  vessels 248     300 


OKDIHAST  HEETIirOB  07  THE  SOCIETY. 

Wednesday  evenings  at  eight  o'clock, 

Decehbbb  13.—"  Observationa  on  the  Esparto  Plant." 
By  RoBBBT  JoHKSTON,  Esq. 


IKDIA  COUHITTES. 
A  Conference  will  be  held  on  Friday  evening, 
December  16th,  on  "  The  Route  to  Western  and 
South  Western  China  by  the  Irrawadi,  and  the 
Commercial  Advantages  attached  to  it,"  also  on 
"  Chinese  Canals  and  Indian  Rivers."  The 
conference  will  be  opened  by  Captain  P.  E. 
Mannehs,  and  will  commence  at  8  o'clock. 


MEETINGS  FOE  THE  ENSUING  WEEK. 

Most SOCIOTT  OF   ABT8.   8.      Csntor   Lecture.     Mr.  C. 

Hanghton  OUI,   "On  the  MsnnfictDre  and  Refining  of 

Sugar." 
SocUl  iicience  AssocUUod,  8.     Adjourned  ditcuslon  on 

Mr.  Th'.s.  Hughes's  paper  "On  the  Present  Sttte of  Uie 

Co-O)>etative  MoTemeut." 
Koyal  acographiml,  St.     1.  Mr.  Keitli  Johmton,  "Re- 

ninrks  «n  Wakefield'a  Map  of  the  VaaX  Afriun  Lake 

Region."     2.  Capt.  R.  F.  Burton,  "On  th.'  Dkara  or 

Ukerewa  Lake."     3.  Capt.  8.  B.  Hilea, "  On  the  .'<om«U 

Country." 
Medical,  8. 
London  Institution,  4. 

Tuts Royal  Medical  and  Chirui^cal,  St. 

Civil  Engineers,  8.  1.  Ulacuslon,  "Slreawi  of  mgld 
Arches."  2.  Mr.  Charles  Andrews,  "The  Somaraet 
Duck,  HalU." 

Photogrsphlc.  8. 

national  Union  for  the  EduosUon  of  Women,  4.    At  IB, 
Cadogan-place. 
W10.....8OCIETY  OF  ATT8,  8.    Mr.  Robert  Johnston, "  Obser- 
vations on  the  Esparto  Plant." 

Graphic,  8. 

Royal  Literary  Fund,  3. 

Archsologlcal  Association,  S. 

Science  and  Art  Department  (Snnth  Kensington  Hnsenm), 
2|.    Prof.  Duncan,  "  Elementary  Physiography." 
TBinu...Rnyal,  8). 

Antiquaries,  8). 

Royal  8<'Ciety  Clnli,  S. 

Mathematical,  8. 

Fat SOCIETY  OF  ABT8,  8.     In^'*  Conference.     Captala 

Manners,  on  "  Route  by  the  Irrawadi  to  Wettera  and 
South  Western  China." 
Philological,  t\. 

Bat Solenoe  and  Art  Department  (South  Kenstngton  MnteoBi), 

at-    Pn>£  Duncan,  "Elementary  Physiography." 
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tf0uu/tr»»aoeltlnlumU  hi  oMrofdlolhtBicntarv, 
JtkintnM,  AMphi,  Union,  W.C. 


SPECIAL    HOTICE. 

The  Ordinary  Meeting,  fixed  for  Wednesday 
evening,  the  l!tth  inst.,  when  Mr.  Robert 
Johnaon  was  to  have  read  a  paper,  entitled, 
"  Obeervations  on  the  Esparto  Plant,"  was  post- 
p<med,  <m  account  of  the  dangerous  illness  of 
Hia  Boyal  Highness  the  Prince  of  Wales,  Presi- 
dent of  the  Society.  The  India  Conference, 
announced  for  this  evening,  will  not  take  place, 
for  the  same  reason. 


PBOCBBDIIIGS   OF   THE   SOCIETY. 

• 

mOIA  COimiTTZE. 

A  conference  6n  the  subject  of  Indian  Forests 
and  Indian  Railways,  was  held  on  Friday  even- 
ing, Deo.  let 

Ike  Ohaiimaa  su'd,  in  opening  the  proceedingg,  that 
he  thought  it  would  he  epratifying  to  those  of  the  mem- 
ben  of  Uie  Society  of  Arte  who  mid  taken  an  interest  in 
tile  proceeding*  of  the  India  Committee  of  the  Societjr. 
if  he  offered  a  few  oheervationa  hy  way  of  review  as  to 
what  had  been  done  in  the  past  session  in  regard  to 
Xn^      He   thought   the    India   Committee   of  the 
Society  of  Arts  might  congratulate  themselres  on  the 
ptogreai  of  the  measure  in  which  the  Society  took  active 
part,    the   eatahliahment  of  an  Indian    Agricoltutal 
Department.     Bnt    while   the  India-office  acceded  to 
the  request  which  ths  Society  made,  it  ought  not  to  he 
ftsgottcn  that  many  of  the  friends  of  India  have  ex- 
maeed  great  t^fret  that  the  Department  of  Agriculture 
nasnot  been  placed  in  a  sufficiently  independent  poei- 
tioD,  hut  is  ■nbordinated  to  the  Board  of  Works  or  Uie 
Board  of  Bevenne.    What  is  wanted  with  regard  to 
agriealtnre  ia,  that  there  should  be  a  department  having 
in  the  various  pcesideociea  and  provinces,  directors  who 
AaU  be,  as  it  were,  the  official  representativea  of  the  in- 
tsrnt*  of  agiicaltmrek  and  who  shall  be  able  to  attend 
peiticalarly  to  the  Bevenue  Department,  which  ezer- 
risM  so  large  an  influence  upon  agriculture ;  while  on 
the   other  hand  the   AgricoJtnral  Department,  if   it 
is  made  simply  dependent,  will  not  he  able  to  carry 
out  these  views.    In  the  next  place,  the  India  Com- 
mittee are   entitled   to  congrabilate  themselves  with 
rsgaid  to  the  continued  prosperity  and  maintenance  of 
thsHanchester  Cotton  Supply  Association.  At  a  period 
«f  the  past  year  when  there  was  a  prospect  of  that 
swnrfatfnn  discontinuing  its  labours,  the  proposition  was 
■aade  that  in  iodi  a  osae  the  Society  of  Axts  should  be 


asked  to  supply,  as  far  as  it  could,  the  place  of  the 
Cotton  Supply  Aasodntion,  by  establishing  a  permanent 
Cotton  Committee.  That  proposition  had  no  doubt  a 
considerable  effect  in  stimulating  their  friends  in  Man- 
chester to  maintain  that  institution,  which  they  have 
carried  on  for  so  many  years,  with  such  great  benefit  to 
India,  by  its  labours  in  advancing  the  cmtnre  of  cotton 
in  that  country.  Another  topic  to  which  reference 
might  be  made,  vras  with  r^ard  to  the  East  India 
Association.  In  the  early  pm  of  the  past  year,  the 
Council  of  the  Association  were  in  a  state  of  great  des- 
pondency, arising  from  various  circumiitances,  and  some 
conferences  took  place  between  the  Society  of  Arts  and 
leading  membeis  of  the  East  India  Association,  to  as- 
certain whether  further  support  could  be  given  to  the 
East  India  Association  for  its  perpetuation  and  main- 
tenance. In  that  case  also  the  Society  of  Arts  were 
justified  in  oonsideringwhether,  with  a  further  measure 
of  support,  they  coiud  strengthen  the  exertions  of 
their  friend,  Mr.  Dadabhai  Naoroji.  The  encouragement 
which  was  given  induced  Mr.  Dadabhai  Kaoroji  to  start 
with  some  degree  of  firmness  and  confidence,  upon  a 
tour  in  India,  which  has  resulted  in  endowing  the  East 
India  Association  with  new  funds,  and  has  begun  for  it 
anew  era  of  prosperity.  Looking  back  to  the  labours 
of  past  sessions,  the  India  Committee  have  every  reason 
to  hope  that,  during  the  apcronching  session,  they  may, 
in  their  humble  way,  be  able  to  render  new  services  to 
the  cause  of  the  advancement  of  India.  They  could  not 
expect  that  any  subject  of  this  nature  could  be  popular ; 
they  could  not  expect  that  there  could  be  any  degree  of 
general  interest  in  regard  to  Indian  questions ;  out  if 
they  could  succeed  in  bringing  tog^ether,  and  keeping 
together,  a  smaJl  band  of  labourers,  who  could  profit  by 
the  facilities  given  by  the  Society  of  Arts  to  communicate 
their  ideas  to  the  leading  men  of  the  commercial,  the 
political,  and  the  scientific  world  in  England  and  abroad, 
and  if  they  could  profit  by  the  means  the  Journal  of  the 
Soeiely  «/^r<<  affords  of  disseminating  their  ideas  still 
further,  aided  by  the  co-operation  of  the  Indian  news- 
paper press,  it  would  be  a  great  encouragement  to  those 
friends  who  came  there  to  contribute  their  ideas,  or  to 
engage  in  discussions  upon  Indian  questions.  On 
the  present  occasion  they  had  been  invited  to  hear 
the  views  of  Lieutenant-Col.  Wragge  upon  the  important 
question  of  the  ration  of  Indian  forests  to  Indian  rail- 
ways, and  he  would  now  call  upon  his  gallant  friend  to 
open  the  discussion. 

The  paper  read  was : — 

INDIAN  F0EE8TS  AND   INDIAN  BAILWAYS. 

By  Usnt.-Col«ael  A.  Bomaine  Wragge. 

No  doubt  many  of  those  who  have  honoured 
me  with  their  attendance  this  evening,  have  asked 
themselves  the  question,  why  have  I  coupled  Indian 
forests  with  Indian  railways  f  Those  who  have  read 
my  previous  paper,  published  in  the  Journal  of  this 
Society  on  the  3rd  of  February  this  year,  on  the 
utilisation  of  those  natural  deposits  of  fuel  which 
are  at  present  available  and  untapped  in  various  parts 
of  India,  to  provide  remedial  measures  for  reducing  the 
working  expenses  of  some  of  the  Indian  railways,  will 
readily  understand  why  I  have  coupled  them  ;  bnt  to 
those  to  whom  the  subject  is  now  presenting  itself  for  a 
first  consideration,  I  would  briefly  submit  that,  owing 
to  the  absence  of  a  supply  of  cheap  coal  (the  great  ele- 
ment of  cost  in  locomotive  expenses)  the  economic  sup- 
ply of  wood  fuel  from  Indian  forests  is  a  matter  of  vital 
import  to  railway  success  on  those  lines  which  are  using 
wood  in  the  endeavour  to  lower  their  working  expenses, 
and  therefore,  unless  every  exertion  is  made  to  work 
the  forests  at  as  low  a  remunerative  price  as  ia  com- 
patible  with  the  due  provision  of  a  cheap  supply  of  fire- 
wood, those  railways  interested  must  be  the  sufferers 
from  a  needlessly  enhanced  rate  of  ptodnotioo,  whicb 
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will  and  does  tend  to  an  increased  fper-centage  of  the 
MtilamlttioK  of  their  grom  receipt*  b^  thdir  IrorUog 
•SpSnses ;  and  you  have  now  raj  reaaon*  for  oonpling 
the  fbresta  and  railways  together. 

The  recent  diaoovenes  of  coal  in  Central  India,  of  vast 
import  to  some  of  the  lines,  cannot  be  used  economically 
6yet  their  entire  lengths,  as,  from  their  great  extent 
tod  Consequent  distance  from  such  oolleries,  the  cost  of 
haulage  along  the  line  to  remote  spots  becomes  a  heavy 
huMen  indeed ;  for  instance,  when  the  Great  Indian 
Peninsula  Railway  begins  to  use  the  Hopani  coal,  it 
will  be  able  to  reduce  its  working  ezpenMs  materially 
within  certain  limits,  by  its  substitution  for  a  high-priced 
English  coal ;  but  it  could  not  effect  such  a  desirable 
object  at  its  terminus  towards  Bombay,  for  the  simple 
reason  that  the  railway  company  would  hare  to  convey 
if  over  nu>re  than  480  miles  before  it  reached  the  ter- 
minus, and,  of  course^  the  cost  of  its  carriage  would  be  a 
aerions  item  in  their  working  expenses. 

The  recent  discoveries  of  good  ooal  in  the  Ohandah 
4istrict,  again,  owing  to  its  great  distance  from  Madias 
and  the  want  of  cheap  water  carriage  to  the  Madias 
Ban  way,  precludes  the  hope  of  its  being  able  to  compete 
with  English  coal  on  that  Hne,  or  the  Oreat  Southern  of 
India  Bailway ;  and,  therefore,  it  is  to  its  forests  that 
Madras  must  turn  its  attention,  as  it  has  hitherto 
ignored  the  existence  of  its  cheap  and  valuable  deposits 
of  peat,  which  nature  has  so  bountifully  pLiced  at  its 
disposal,  to  help  it  out  of  its  present  fuel  difficulties.  Why 

fovernment  has  not  not  made  much  of  the  goose  that 
as  laid  them  golden  eggs  I  know  not;  but  I  have  no 
fcesitation  in  asserting  that  such  neglect  is  subversive  of 
Economy, 

When  the  government,  which  cannot  provide  a  snffi- 
dency  of  firewood,  rejected  certain  proposals  of  mine, 
made  three  years  ago,  to  utilise  their  peat  deposits,  I 
offered,  if  they  would  place  a  bog  or  two  at  my  disposal, 
to  go  out  there,  and  prove  to  them,  not  only 
that  a  most  economical  fuel  might  be  made  to  assist 
the  railways  in  their  dilemma,  but  that  such  would 
also  prove  a  new  source  of  revenue  to  the  govem- 
ment.  To  this  second  request  I  have  up  to  the  present 
teoeived  no  reply,  so  that  it  is  being  considered  at 
leisure,  while  the  working  expenses  of  the  Madras 
•nd  Great  Southern  of  India  railways  have  been  rising 
half-yearlr  nadually  higher  and  higher,  and  cotton  re- 
mains lookM  up,  unable  to  move,  from  the  high  cost  of 
transport,  entaihng  thereby  a  great  loss  on  the  capital  and 
laboor  emplojred  m  its  production,  and  discouraging  its 
onltivation  this  year ;  a  ^;reat  loas  t*  the  railwayajfrom 
the  withdrawal  of  its  anticipated  transport,  and  is  highly 
4«t(iiiMatal  to  Manchester,  from  thenon-airival  of  cot- 
ton for  manufacture,  whose  market  is  now  somewhat  de- 
pressed; a&d  I  trust  tharefore  that  Manohester  will  use  its 
m&nenoe  to  further  views  having  for  one  of  their  objects 
the  setting  free  of  that  commodity  without  which  its 
fcotories  would  be  idle,  trade-impeded]  and  a  large  body 
of  its  hard  working  ^odnctiT«  popojation  suffer  great 
want  and  privations. 

To  illustrate  the  «eat  want  of  firewood,  I  quote  the 
loUowing  remarks  of  the  Government  Director  of  Indian 
raQwn^s,  in  his  published  reports  on  them,  addressed  to 
B«  MHJesty'a  Secretaiy  of  Stete  for  India,  which  will 
Ifcow  for  how  protracted  a  period  the  fuel  question  has 
been  impeding  the  efforts  of  the  railway  anthoitties  to 
Arrive  at  commercial  success. 

Fau'.  49,  Iteport  of  1862-63  :— 

"It  b  Mtisfketoir  to  learn  that  this  steta  of  things 
Bay  soon  h«  altered,  as  Beaavrea  have  lately  been  taken 
trrthe  Qovatnaisot  of  India  fer  organising  a  new  system 
M  ilariwIstotMoa  tor  Ou  managenmit  and  conservation 
**  **?ft*i  ^'Ith  tte  view  of  m^dng  their  prodao« 
•rraOaUe  tot  tberaflwayB  and  other  irablio  works  of  th4 
■Mvntry." 

*VomfUl  Mragraph  wo  see  that  the  Qovemmehl 
Xhreotorof  railways  began  to  hope  something  from  ftd 


forests  as  tu  haok  at  least  as  1862,  nearly  ten  ye«n 
ago. 
Par.  34,  Report  of  1863-64  :— 

"  Compared  with  English  railways,  the  Indian  line* 
(some  more  than  others)  labour  nndier  the  diaadvantaga 
of  expensive  fuel,  and  of  a  more  rapid  deterioration  of 
works  under  atmospheric  influences,  and  an  expensive 
European  agency.  The  first  will  be  seen  in  the  increased 
cost  of  locomotive  power ;  and  to  show  the  imporUmoe 
that  is  to  be  attached  to  the  question,  the  following 
statement  of  the  locomotive  superintendent  of  the  Ma- 
dras ndlway  on  the  saving  heexpeotatoeSertby  tbaaae 
of  wood,  may  be  taken  as  a  aingla  illostration : — 

"  'As  regards  wood-burning,  the  number  of  eFBginas 
fitted  with  spark  catchers  has  been  greatly  increased- 
and  if  I  can  continue  to  get  ample  suppUea  of  firewood 
at  anything  like  present  rates,  the  saving  in  coat  of  fuel 
will  be  very  great.  The  total  cost  of  fael  consumed  by- 
engines,  on  capital  and  revenue  account  in  the  month  of 
November,  was  £921 10s.  lees  than  in  July  last,  alOumgh 
with  an  inoreaaed  mileage,  and  heavier  average  loada ; 
this  is  entirely  due  to  the  decrease  in  the  consumption 
of  ooke  and  oool  by  the  snbstitation  of  fiiawoodi" 

Far.  42,  Beport  «f  1866-6  :— 

"  With  rward  to  the  working  azpenaea,  thate  ai« 
two  items  which,  at  present,  are  particularly  high  on 
Indian  lines,  and  theae  are  the  European  sstaMishmMta 
and  the  fuel,  both  of  which,  compared  with  railways  in 
Europe,  entail  a  heavy  charge.  As  regards  the  high 
ooet  of  fuel,  however,  this  does  not  apply  to  the  Beagal 
lines,  the  coal  for  which  is  obtained  firom  colleriea  at 
Burdwan,  Baneegunge,  and  Korhnrballao.  Tba  gMat 
advantage  of  these  sources  of  supply  will  be  understood, 
when  it  is  stated  that  tiie  price  of  ooal  at  the  pit's 
mouth  to  the  East  Indian  Bailway  is  about  lOs.  per  ton, 
while  English  ooal  has  lately  cost  the  railways  in  tha 
Bombay  and  Madras  Presidencies  from  40a.  to  70s.  ft 
ton  at  tiieir  maritime  termini.  This  high  price  is,  aX 
the  present  time,  caused  by  the  rise  in  freights  txom  thia 
coimtry  to  India,  but  the  cost  at  the  most  &vounble 
times  will  not  be  leas  than  40s.  On  some  lioea  wood  ia 
used  instead  of  coal,  and  with  proper  precautions  against 
the  escape  of  sparks,  answers  admirably.  On  the  Ma- 
dras railway  it  is  calculated  that  the  cost  of  wood  fad  b 
less  than  half  that  of  ooal  and  ooke.  When  soma 
160,000  or  200,000  tons  of  fuel  are  consumed  annually, 
and  when  from  40s.  to  60s.  per  ton  has  to  be  paid  for  it, 
it  it  tinu  to  look  round  for  rtlirf.  Australian  coal  has 
been  tried,  with  what  sncceaa  has  not  vet  been  reported; 
but  from  India  herself  tha  supply  of  fuel  should  ulti- 
mately oome.  By  the  jadicians  planting  and  preaam> 
tion  of  forests,  and  by  the  development  of  ilie  mineral 
resources  of  Central  India,  means  will,  it  b  hoped,  be 
afforded  for  rendering  her  independent  of  fbrsign  ai^ 
plies." 

From  the  above  paMgraphwe  aaa  tiiftt,  In  186A-6«i  he 
waa  of  opinion  that  it  waa  time  to  look  roond  for  teUaf^ 
which  he  might  have  lukl  now  three  yeara  ago,  for  ttata. 
that  time  I  took  the  question  up,  and  relief  might  have 
been  attained  the  next  year,  if  my  auggeatfona  had  feaen 
listened  to ;  sad  I  would  also  obaiBrve  that  the  ooal^Mda 
of  Central  India  have  not  fnmiAed  him  witk  thair 
mineral  reaouioea  np  to  the  present,  aa  ha  had  AVKy 
right  to  expect.  I  adduce  this  to  show  the  general  iwo- 
orastination  thb  fiiel  question  has  rsoeivad ;  bvtl  braave 
a  railway  is  now  bamg  made,  er  u  about  to  b*  flott- 
stRioted,  to  BQppIy  the  railway  with  thb  ooaL 

Pars.  M,  eo,  01,  and  63,  Btrport  of  1866-67  :— 

"  59.  Yariooa  auaationa  connected  with  the  traffic  ft&d 
working  of  therauways  have  engaged  the  attmtion  of  the 
government  and  the  railway  companies  during  the  paat 
year.  The  most  prominent  were  those  relating  to  tha 
supply  of  fuel ;  the  use  of  iron  or  wood  for  deepeis,  and 
the  employment  of  steel  Car  raib:  the  formation  of 
roada  as  feeders ;  and  tiie  rateC  and  otee. 
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'^00.  TIm  iiapactano*  of  ths  fad  qoMtion  Ma  hardly 
b*  ezagguatod.  CUy  and  itar  fuel  mau  in  lamt  eatu 
k  alm—t  agmiaalmt  ta  mttctii  tr  faiiurt.*  Itwillbeioan 
by  the  foUowing  statemrait  that  the  high  rate  of  freights 
from  this  country  at  the  oreaent  time  makes  the  Talne 
of  ooal  and  ooke,  beCaare  it  is  landed  m  India,  sometiiing 
Hke  50a.  per  ton.  Wh«a  to  this  is  added  tks  landing 
diargea,  and  the  cost  of  eonreTinae  down  the  liass,  the 
aTcrageeoat  of  «oal  for  the  railways  m  the  western  and 
soathen  adrts  <4  India  may  be  takeo  at^  abont  60s.  per 
toB.  Tlras,  while  the  cost  of  ooal  per  taun  mile  on  the 
£aat  Intiaa  lulway  was  S^d.,  on  the  Great  Indian  P«a> 
insula  it  was  Is.  6^  last  year. 
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"  61.  A  recant  report  from  Mr.  Oldham,  the  Superin- 

teodent  of  the  Qeological  Surrey  of  India,  on  the  coal 

reaources  of  Vke  eoontry,  does  not  enoourage  the  hojra 

that  cool  will  be  found  in  many  parts  of  India  where  it 

ooold  be  of  rery  great  value  to  the  railways.    '  Viewed 

as  a  coal-prodncing  ooantry,'  Professor  Oldham  says, '  the 

British  territories  in  India  cannot  be  considered  as  either 

largely  or  widely  supplied  with  this  essential  source  of 

motive  power.    Extensive  coal-flelda  do  occnr,  bat  theM 

are  not  distributed  genefalty  ovef  the  dlstriuta  of  the 

Indian  'Empire,  but  are  almost  entirely  concentrated  in 

one  (a  double)  band  of  coaI-yleldlnf(  deposits,  which,  witit 

large  interraptiona,  extends  more  than  half  across  India, 

from  near  Oucatta  towards  Bombar.'    He  adds,  fhrther 

on  in  his  report — '  There  still  remains,  however,  mnch  to 

be  snrveyeiL  and,  until  careful  mapping  haf  been  carried 

oot  of  aU  the  fields,  any  estimate  of  the  ooal  resources 

and  prodnotions  of  British  India  most  be  defbctive 

Up  to  the  present  time,  it  may  be  said  that  little  more 
than  snrface  workings  have  been  carried  on  in  India.  . .  . 
In  parts  of  the  Baneegnnge  field,  these  open  workings  are 
of  marvelloos  extent  and  size,  covering  handreds  of  acres.' 

"  62.  We  may  conclude  from  these  retaarks,  that  a 
■apply  of  coal  will  be  avaflable  fbr  the  lines  passing 
through  Bengal  and  Central  India.  The  Bengal  railways 
have,  mdeed,  already  obtained  .their  f oel  fh>m  the  collieries 
near  Kaneegnngo.  Tho  Central  India  coal  has  not  been 
oaed  by  the  Great  Indian  Peninsula  Bailwsv,  as  the  line 
is  not  yet  sufficiently  near  the  collieries,  and  the  cost  of 
conveying  it  by  the  road  would  make  it  too  expensive. 
In  the  upper,  western,  and  lower  parts  of  India,  it  may 
'be  Resumed  that  the  railways  will  not  possess  the  advan- 
tages of  native  coal.  The  (mpoTtante,  therefore,  of  ebtain- 
ing  olkir  leta-ce*  of  tupply  increaut  fteff/  yeaf.  (joal  ffom 
AostraBa  and  from  Labnan  is  being  tried.  Bat  wood 
is  what  w6  must  look  to  chiefly,  if  economy  is  to  be 
secured.  The  subject  has  engaged  thd  serious  attention 
of  government,  both  at  home  and  in  India.  Several 
deqiatches,t  pointing  out  the  iropottimee  of  the  snbject, 

•The  Mtaro  ta  at  band  ftom  d<w  ftsi,  now,  la  l»li  SDd 
fnrthtr  apatbjr  aad  liallaaneM  wlU  «alaU  haavy  mlsfortaiwi  on  th« 
Madraa  xaUirays. 

t  SevtrfbelcH,  thcaedltpalchea  tpp«ar  not  to  h«T«M«n  cttcaelona 
la  pndiKlnt;,  erra  op  to  the  preMot,  a  (nfflclency  of  woad-tta«l| 
Oooith  we  srs  itni  r«lthv  apon  to*  tn<Mts  i  aad,  monovcr,  H  will 
f«mti«  at  least  tO  aoret  of  plantaOoa  to  (aeH  afl*  of  ralhrar  to 
■gnHr  Its  aaaaal  demaad  for  Ore-wood,  fbr  the  aonnmplioB  p«^ 
mUe  I*  ever  ISO  tone  per  annnm  ;  and  yon  mast  not  ealenlate  on 
oHalnbig  more  tkan  two  ton>  per  acre  wliMi  the  foreata  are  anffldentiy 
adranoed  to  be  ptodoetlre,  ai  no  doabt  mnch  firewood  vUl  be  etolen. 


and  suggesting  the  neoeesity  of  ad(^pting  iomtMat* i  .„ 
ntretfor  inereaaing  the  plantation  of  euitable  timber,  have 
been  addressed  to  the  Government  of  IncUa  by  the 
Secretory  of  State  daring  the  year.  Ithasbsenealeulatst 
that  a  plantatien  of  90  acres  win  be  Qie  average  prepoT* 
tion  required  to  meet  the  reqoireraents  of  every  mile  of 
railway ;  and  Lord  Onmbome  observed  that  it  was  'ev(' 
dently  necessary  that  planting  on  an  extensive  seal* 
should  take  place  annually  for  several  years  to  come.'  ** 

Pan.  60  aad  fil,  Bepott  of  1867-68  :— 

"  £0.  A  marked  difference  win  be  observed  between 
the  expenses  in  the  locomotive  departments  of  tho 
Bengal  and  Bombay  Hues,  showing  the  great  import* 
once  of  the  fuel  question.  On  the  Madras  fines, 
the  difference  is  not  so  great,  although  they  asi 
as  dependent  upon  England  for  coal  as  Uie  lines  m 
'Western  India.  This  is  partly  due  to  the  mora 
general  use  of  wood,  but  jpamy  also  to  an  economical 
system  of  management,  which  reflects  credit  on  the  r^* 
way  authorities  in  the  Madras  presidency.  With  regari 
to  wood  fuel,  nuatwee  have  been  taken  by  the  Oo*emment 
for  planting  and  preaerving  f orate  for  the  pvrpoee.  'W'itt 
respect  to  coal,  an  abundant  supply  is  obtained  in  Bengali 
but  the  beds  in  Central  India  have  not  yet  been  mad* 
available  for  railway  purposes,  access  to  them  having 
been  delayed  by  the  tardy  operatione  on  the  Great  Indian 
Peninsula  railway.  A  short  branch  to  the  mines  wiU  ha 
required  when  the  trunk  line  to  Jubbolpore  is  completed : 
and  it  is  to  be  regretted  that  arrangements  have  not 
already  been  made  for  carrying  out  this  work,  so  that 
the  cool  may  be  ready  by  the  bme  it  is  wanted.  Other 
placaa  in  the  neighbourhood  of  the  Great  Tniliai 
Peninsula  SaUway,  where  cool  is  known  to  exist,  have 
been  explored,  hut  the  lesult  of  the  exploration  has  ntt 
yet  traaspirea. 

"61.  The  following  table  shows  the  amount  of  foal 
ilbich  has  been  sent  trom  this  country  during  the  year. 
A  patent  fuel,  it  win  be  observed,  hfis  been  tried,  sb^ 
hitherto  the  reports  have  been  favourable  as  to  itt  suiip 
ableness  for  locomotive  purposes.  The  cost  of  cool  at 
Bombay  was  very  much  enhanced  by  the  great  demand 
for  it,  as  weU  as  for  shipping,  at  the  cottmenCemAit  of 
the  Abyssiniaa  espeditioia.  Aostralian  Mai  has  bem 
svpplied  at  Boabajr  at  U  nqMes  or  60s.  a  too.  Ko  cafoik 
has  yet  been  laoeivad  of  its  4«ality< 
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asofold,  thareAom. 

sst  ntllM  or  nil  opensl  m  tk*  Madraa  line  i 

gontkem,  with  uasy  laore  MBsaoaed  to  b*  eoaatraetid.    TMSe 

1,00*  mllas  of  rail  «ag«t  Is  be  pforMed  with  M,aoo  aaaet,  dt  man 

tMn  TSaqaarenlleBer  ftneat;  and.  If  tbejr  go  to  dtataat  (braata  K- 

mote  flrom  the  nils,  the  coat  of  flrewood  will  be  ao  eakaaeed,  that 

we  shall  probably  hear  of  Engllih  eoal  being  burnt  for  eoonomy ! 

•  No  eoal  wai  aent  out  by  thia  Company  daring  the  jrMtf,  a 
plentltal  aopply  harikg  bean  praeldad  the  year  bcf  re.     The  Com- 

Cy  baa  a  eootract  for  lo,«0S  tons  of  Aostranaa  <«d.  bat  psjklp 
arrived  at  the  cloaeof  1887.  Digit  zed  by  VjOOy  It. 
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PW.  48,  Beport  of  1868-69  :— 

48.  "  The  next  item  of  expenditure  which  presents  the 
greatest  contrast  on  different  lines  is  that  of  the  looomo- 
tive  department.  While  the  train  milage  cost  of  this  de- 
partment on  the  East  bdian  is  16'4d.,  on  the  Great 
bdian  Peninsula  it  is  29d.,  and  on  the  Scinde  39-6d.  The 
reason  of  this  is  plain.    The  East  Indian  pays  on  an 
average  about  20s.  a  ton  for  native  coal.    The  lines  on 
the  western  coast  are  at  present  dependent  for  coal  upon 
England  or  Australia,  the  cost  of  which  comes  to  from 
608.  to  80s.  a  ton.  The  railways  on  the  Madras  coast  are, 
however,  equally  deficient  in  a  supply  of  native  coal, 
iuid  have,  daring  the  past  year,  paid  even  a  higher  rate 
forEng^h  coal,  and  yet  tiie  cost  of  their  locomotive  de- 
partment is  lees  than  those  in  Bengal,  amounting  only 
to  13-4d.  on  the  Madras,  and  IS'Sd  on  the  Great  Southern. 
This  may,  in  some  measure,  be  accounted  for  by  the 
lowness  of  wages  and  the  lightness  of  their  trains  com- 
P«ured  with  those  on  the  East  Indian ;  but  it  is  also  due  to 
Nie  use  of  a  considerable  proportion  of  wood  fuel,  and 
•lao  to  good  management.  *     Rul   must  alwayt  bt  a 
tourct  of  gnat  exptme  on  thou  lintt  which  art  at  a  diatanee 
fromcoatprodumngdiitrtettorfromforMtt.    It  is,  there- 
fore, most  important,  in  the  interest  of  Indian  railways, 
to  develop  the  coal   resouioea  of  the  country  and  to 
ngvXato  and  prutnt  the  forntt.  f .  The  government  is 
very  anxious  to  promote  both  these  objects.    I  have  re- 
ferred to  Australian  coal;  it  has  been  tried  on  some  of 
the  lines  of  Western  India,  and  has  been  well  reported 
on ;  the  experience  uf  the  locomotive  superintendent  of 
the  Scinde  company  is,  that  "  it  is  equal  to  Welsh  coal 
in  all  respects ;  its  evaporative  power  is  nearly  equal  to 
Welsh  coal,  but  the  consumption  per  mile  is  less  than 
with  Welsh  coaL    The  price  hitherto  has  been  under 
that  of  English  or  Welsh  coal.  Fuel  made  of  compressed 
ooal-dust  and  certain  cohesive  ingredients  has  also  been 
used  and  found  to  answer  well.  Experiments  have  lately 
been  made  in  this  country  b^  Mr.  f*.  C.  Danvers,  of  thu 
office,  with  the  view  of  devising  means  for  the  manufac- 
ture in  India,  wiUi  materials  on  the  spot,  of  blocks  of 
thitlcin4offml.X" 

Far.  88,  Beport  of  1869-70:— 

"  38.  It  will  be  obeerved  that  the  proportion  of  work- 
ing expenses  to  gross  receipts  in  some  cases  was  above 
80  per  cent.,  while  in  others,  viz.,  the  East  Indian  and 
the  North-west  line  of  the  Madras,  it  was  about  half  that 
proportion.  The  average  expenses  of  the  13  lines  which 
leafiaed  profits  were,  in  1868,  61-77,  and  in  1869, 
64*06  per  cent,  of  the  gross  receipts.  It  may  be  expected 
tiiat,  when  the  lines  have  more  fully  developed  the 
traffic  which  they  ought  to  command,  and  when  ^  by  the 
MM  of  cheaper  fuel  from  native  eoweet,  the  present  heavy 
cha^fee  in  the  locomotive  department  are  reduced,  the 
average  rato  of  expenditure  will  be  under  60  per  cent. 
If  this  had  been  the  case  during  the  past  year  of  depres- 
sion, nearly  £360,0004  U'OM^  Aav«  been  added  to  the  net 
rtetipte.    Strenuous  efforts  are  being  made,  both  by  the 


•  Not  neenautly  w,  unlcM  jrou  dnplM  the  bonntln  of  nature 
In  the  ehspe  of  peat  ftael,  which  oo«l  had  each  a  itruggle  to  diiplaoe 
three  oentnrlee  ago,  that  Acta  of  FarUameat  were  pueed  to  prarent 
it!  being  bunt,  and  peat  remained  trinmphant  fora  long  time;  at>il 
•ome  wicked  ilnnen  would  bom  It  on  the  air  And  thU  is  the  fael 
that  li  now  being  treated  with  contempt,  when  It*  wrrlcei  woold  be 
of  loeh  Taet  nee  to  goremment,  while  the  prepcaed  plantations  are 
hdngfonned. 

t  Oar  old  friends,  the  forests,  crop  np  again. 

i  Ps>eat  flirl.  made  of  coal  dost,  is  mora  expensin  than  coal 
'Vaat  Is  wanted  to  rednre  the  working  expenses  Is  a  miK*  tbeaftr 
Ju4  OtaaeUker  coat  or  MMan  need  at  Its  present  price,  for  it  Is  verjr 
Bsarljr-  now.  In  ISIl— a*  d*~r  a>  coal,  owing  to  the  mistaken  policy 
panned  by  (oremoMOt,  In  regulating  Its  price  np  to  the  siaodard 
one  of  coal  To  India.  My  fTwnd,  peat,  oartainly  begins  to  look 
np,  and  may  affind  the  Ooramment  Director  of  Bailwsys  that 
itf  Iff  he  has  been  so  long  looking  for,  if  he  wUI  only  lake  It  by  the 
hand. 
'     tWhen.    Ah!  when,lndeed! 

11 1  showed.  In  my  propceals,  how  mnoh  might  be  sarad  annnally 
to  the  railways  three  yean  ago;  hot  sodiiaTing  did  not  seem  to  be 
deemed  Important, 


government  and  the  companies,  to  reduce  expenditon* 
in  every  way,  and  to  bring  the  w<wking  and  establish- 
ment charges  as  low  as  is  compatible  with  efficiency." 

Par.  66  and  66,  Beport  of  1870-71.-— 
"  66.  The  fuel  question  is  always  an  important  one 
in  connection  with  the  working  expenses  of  Indian  rail- 
ways,  and  it  is  satisfactory  to  fiiad  that  native  cos!  will 
eoon  be  more  exteneively  uted.  The  coal  from  the  Nerbadda 
fields  is  at  length  likely  to  be  available  for  the  railways 
in  Central  India.  A  tramway,  from  the  pits  to  the 
Great  Indian  Peninsula  Bail  way,  is  now  being  laid  down, 
and  the  railway  company  has  engaged  to  take  a  certain 
quantity  monthly  at  a  fixed  price.  Sanguine  hopes  are 
also  entertained  with  respect  to  the  Chandah  coalfleldi. 
specimens  from  which  have  been  favourably  reported 
on  after  experimento  with  them.  The  mines  areaituated  to 
the  south  of  the  Nagpore  branch  of  the  Great  Indiin 
Peninsular  Bail  way,  and  a  line  is  being  laid  down  by  the 
government,  with  the  main  object  of  obtaining  a  good 
supply  of  fuel  from  this  source.  With  these  aids,  a  con- 
siderable reduction  should  take  place  in  the  working 
expenses  of  the  locomotive  department  of  the  Qieat 
Indian  Peninsula  line,  and  more  favourable  results  pro- 
duced by  the  traffic. 

"66.  A  regular  eyatem  hat  been  organised  in  the  Mtdru 
Freiideney  for  oitaininy  an  adequate  lupplv  of  wood  fuAftr 
railway  pvarpoeee.  It  has  been  estimated  that  nearly  100 
square  miles  will  be  required  to  meet  the  demand ;  and 
already  measures  have  been  taken  bj^  the  Forest  Depart- 
ment for  demarcating  26  miles  in  the  diitoicts  of 
Cuddapah,  North  Aroot,  Salem,  and  Coimbatoor,  to  be 
used  for  the  cultivation  of  trees  suitable  for  the  woik- 
ing  of  the  railways.  Similar  measures  have  also  been 
adopted  in  the  Pnnjanb  and  Scinde." 

Here  we  are  again  upon  the  forest  tack,  and  the 
Government  Director  of  Bailways,  I  trust,  feels  happv 
after  his  prolonged  and  indefatigable  exntions,  which 
seem  to  have  been  so  thoroughly  thwarted  for  so  pro- 
tracted a  period,  in  the  hope  that  at  last  his  reiterated 
requests  will  be  attended  to,  and  that  he  will  be  able 
soon  to  give  a  better  account  of  the  working  expenses  of 
his  ndlways.  It  is  always  a  disagreeable  thing  to  throw 
a  damper  upon  brightening  prospects,  but  my  durmast 
be  done  to  myprotegi,  pea^  and  I  am  therefore  bound  to 
toll  him  that  measures  for  demarcating  foreato  are  otily 
preliminariee  to  the  production  of  wood  fuel,  and  that  after 
demarcation  comes  preparing  the  ground,  raising  the 
young  trees  in  the  nurseries,  and  planting  them  out,  and 
carefully  tending  them  for  some  time,  andgtiarding  them 
while  in  the  plantations  frt>m  various  dungna  their  young 
life  is  exposed  to,  such  as  the  excess  of  moisture,  sudden 
floods,  want  of  moisture,  the  depredations  of  cattle,  the 
attacks  of  insects  and  wild  aninials,  suchas  rats,  who  create 
great  havoc  in  many  parts  of  India,  porcupines,  deer, 
camels,  goats,  accidental  fires,  hurricanes,  clandestine  fell- 
ing, wholesale  robbery,  incendiarism,  &o.;  and  when  the 
survivors  have  successfully  run  the  gauntlet  of  audi  minoi 
juvenile  complaints,  he  will  have  to  wait  eight  yeart  before 
these  new  plantations,  if  they  have  been  planted  in  judi- 
ciously selected  sites,  with  suitable  soil.  Sec.,  can  be  made 
available  to  provide  his  railways  with  a  sulBcient  suppl} 
of  wood  fuel,  supposing  that  all  these  requisite  plantationi 
are  started  at  once,  which  they  will  not  be.  How  then 
I  ask,  ie  he  going  to  tide  over  this  deferred  consmnmation  o 
his  hopes  ?  The  new  plantations  cannot  be  availabli 
sooner,  which  is  greatly  to  be  regretted,  as  he  has  eve 
done  bis  utmost  to  reduce  the  working  expenses  of  thes 
lines.  But  have  his  constant  appeals  been  met  with  eqni 
eamettneee  f  or  has  he  received  that  assistance  *chieh 
judieioue  economy  would  have  provided  for  his  oft-repoato 


*  This  I  cannot  accept,  as  the  expenditare  has  not  been  ndoeedl 
the  aiuet  Important  matter  of  proridlng  a  cheaper  foal  for  Hi 
Madras  Bailway,  because  the  Forest  Department  cannot  supply 
salBcieaoy  of  wood  ftiel  at  a  reasonable  nte,  and  hare  not  Uiher 
availed  themselres  of  to  eooaonilfftul  ftom  na^resoaroea,  ready  i 
I  hand. 
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1 1  He  moat  aaBoiedly  has  not ;  and,  therefore, 
I  would  again  Tentnre  to  wfaiqper  in  his  ear  the  panacea 
for  Ida  nulway  maladiea,  .the  good  and  great  medicine, 
"  peat,"  which  is  kept  in  ^re  on  ponxiae  for  use ;  and  I 
am  ready  to  show  how  the  dose  is  to  be  taken  for  the  re- 
enperatioa  of  his  railways. 

I  feel  assured  that  yon,  like  myself,  will  feel  exceedingly 

delighted  that  we  hare  at  last  got  oyer  the  railway 

lepoita,  which  I  think  yon  will  agree  with  me  folly  estab- 

liab  that  the  Forest  Department  is  a  bnlun  reed  to  rely 

mfon  tat  the  prodaction  of  an  economical  supply  of  fire- 

wood  for  the  nilwaya ;  they  have  long  been  weighed  in 

the  balaooa  and  found  wanting,  and,  therefore,  it  is  to 

mmu  ttitr  ievret  that  we  most  look  for  a  present  remedy. 

I  know  at  the  same  time  that  the  Forest  Department 

hare  many  elements  to  contend  against,  bnt  they  do  not 

appear  to  me  to  hare  profited  by  experience,  and  with 

their  prearait  system  all  their  attempts  most  result  in 

ftilare. 

It  is  not  a  wise  measure  towards  reducing  the  working 
expenses  of  the  railways  to  argue  that,  because  coal  is  at 
a  high  price,  they  can  afford  to  pay  a  comparatiTely  high 
price  for  wood,  which  has  been  proved  by  the  experience 
of  the  Madras  line  to  be  of  less  than  one-third  of  the 
Tslne  of  ooal,  weight  for  weight,  for  locomotive  pur- 
poMS,  and  th«refom  when  that  railway  has  to  pay  18b. 
a  ton  tat  it  at  Bangalore  and  elsewhere,  it  is  more  than 
equiraleot  to  having  to  pay  Uiree  times  ISs.,  or  64s.  a 
ton  for  coal.  Sorely,  then,  wood  at  snch  a  price  cannot 
be  deemed  an  eeanomital  ntpfHy,  and  it  is  really  taking 
aivantaf*  of  the  foelling  neeeititiee  of  the  railways.  The 
object  of  the  government  should  be  to  supply  firewood 
at  as  low  a  rate  as  possible  consistent  with  a  elight 
rtmunaration  to  cover  mterest  on  outlay,  and  not  to 
endeaTonr  to  realise  a  large  revenue  out  of  the  unhappy 
position  of  Indian  railways  with  reg^^  to  their  fuelling 
requirements. 

In  my  judgment,  an  error  has  been  made  in  clearing 
away  aU  the  trees  upon  certain  favourable  localities,  and 
tttea  handing  the  cleared  land  over  to  the  ryota  for 
cultivation ;  and  instead  of  re-stocking  such  eligible  lands 
■  ma  bad  been  already  pointed  out  oy  nature  as  well 
adapted  for  foieat  trees,  seeking  &esh  sites  for  the 
fiirmation  of  plsmtations  upon  soil  which  afterwards 
fcoraed  out  unsnitsble  for  the  growth  of  the  trees 
planted  thereon,  and  resulted  in  ue  treble  loss  of  time, 
capital,  and  produce.  Since  Dr.  Cleghome's  departure 
(who  was  officiating  Inspector  -  General  of  Forests) 
tuieatry  seems  to  have  greatly  fallen  off  in  Madras. 

Again,  it  has  been  stated  that  the  chief  object  of 
Bovamment  was  not  to  derive  revenue  from  the  forests. 
Dot  rather  to  provide  a  supply  of  timber  and  firewood 
foe  pohtio  purposes;  but  that  this  object  has  been 
tftiematieally  htt  eight  of  cannot  be  doubted,  when,  as  I 
.shall  show  presently,  they  derive  over  40  and  80  per 
oeat.  upon  the  outlay  expended  annually,  and  cannot 
snpriy  anything  near  the  amount  of  fuel  required. 

To  wove  this  in  a  satisfactory  maimer,  we  will 
ymoeea.  to  the  examination  of  the  last  forest  accounts 
eitcolated  for  general  information,  but  before  we  do  so 
I  dMuld  like  to  offer  a  few  remarks  on  the  relative 
▼alaea  of  coal  and  peat  in  India,  which  are  to  the 
foDowing  effect:  — 

nnt  the  comparative  advantages  of  using  peat  and 
coal  in  England  are  vastlydifferent  to  what  such  would 
be  in  India ;  for,  while  in  England  coal  is  plentifid,  and 
to  be  obtained  at  what  is  now  unfortunately  considered 
a  moderate  price,  there  is  not  much  mai^  left  for 
the  employment  of  condensed  peat  economically,  as  its 
price  womd  not  fall  very  much  below  that  of  coal ;  bnt 
these  eircnmstances  are  totally  reversed  in  Madras,  for 
there  coal  is  very  costly,  while  peat  could  be  provideii  at 
a  comparative  low  price,  as  is  done  on  the  Bavarian 
fines.  It  is  time  that  some  more  powerful  voice  than 
I  nune  should  lend  a  heli>ing  hand  to  this  important  ques- 
'  tana,  sad  I  trust  that  either  her  Majesty's  Secretary  of 
State  for  India,  or  his  Excellency  the  Viceroy,  will  not 


allow  this  fuel  question  to  be  longer  dragging  He  tMsry 
lengtA  along.  And  I  would  here  call  attenuon  to  the 
following  remarks  in  last  year's  "  Bailway  Beport : — 

"  44.  While  much  may  be  done  towards  the  improve- 
ment  of  the  revenue  from  railways,  by  wise  economy, 
prudent  management,  and  an  equitable  adjustment  of 
rates  and  fares,  their  prospoity  must  in  a  great  mea- 
sure depend  upon  the  general  advance  in  the  trade  and 
condition  of  the  people  of  the  country.  When  com- 
merce is  active  and  labour  is  in  demand,  railways  will 
thrive  if  they  are  properly  managed.  During  the  past 
year,  trade  has  been  depressed  and  railways  have  suffered. 
Much  of  the  cotton  which  had  been  grown  has  not  found 
its  way  to  the  coast,  and  in  some  places  it  has  been 
stored  or  buried  to  wait  for  better  timee.  At  the  same 
time  the  high  amount  of  working  and  maintenance 
expenses  on  certain  lines  seem  to  imply  either  an  abeenee 
of  etrict  economy  or  imperfect  consteuction  in  the  first 
instance,  and  to  demand  constant  and  earnest  attention 
from  the  managers  of  railways." 

The  colonial  railways  at  the  Oape,  MauriUns,  Ceylon, 
and  Demerara,  are  paying  6  and  7  per  cent.,  and  why 
should  not  India  do  even  better,  with  its  vast  populjiticin  r 
And  now  for  the  forest  budget  of  1869-70 : — 
A  reference  to  the  supplement  of  the  Oautte  of  India, 
published  on  the  26th  of  March  lart,  by  authority, 
affords  us  the  infbrmation  contained  in  the  following 
table,  relating  to  tiie  working  expenses  and  profits  M 
the  varioos  tfritish  Indian  forests  for  the  year  1869-70. 


OoTanofsna. 


India    

Madras 

Bombay    

Sindh    

Benatal 

N.  W.  Provinces  . . 

Punjab 

Oudh     

British  Baimah  . . 
Central  Provinces 
Coorg    

Total 


Total  British  net) 
revenue..  / 

„  Mysore    .... 
„  Hyderabad . . 

Total .... 


Xet  revenue . 


Aetoal 
TMalpti. 


£ 

4»,678-9 
100,676-6 
22,949-2 
11,876-3 
72,626-6 
39,413-2 
10,682-2 
98,477-3 
41,602-0 
10,816-2 


468,096-3 


144,812 


29,621-8 
14,6481 


44,069-9 


26,673-9   — 


Actual 

toul 

dboifo. 


£ 

3,434-8 
28.669-1 
40,866-8 
13,623-8 

9,687-4 
42,341-0 
71,366-4 
10,6270 
42,146-2 
47,424-6 

3,308-2 


313,283-3 


10,426-0 
8,071-0 


18,4960 


Per-eeotace 

of  otaarc« 

on 

total  nccipti. 


£ 

68 
41 
69 
84 
68 

181 
98 
43 

114 
30 


68-38 


35 
66 


42 


From  which  it  will  be  seen  that  the  total  receipts  of  all 
the  British  Indian  forests,  for  1869-70,  amounted  to 
£468,096-3,  and  that  these  were  collected  at  a  cost  of 
£313,283-3,  yielding  thus  a  net  revenue  of  £144,812 
for  that  year,  whnh  is  equal  to  a  per-centage  of 
£46-22  on  the  outlay  expended. 

This  is  certainly  a  very  high  rate  of  interest  on  State 
capital,  and  explains  fully  how  it  is  that  the  railways, 
fiictories,  iron  works,  general  public,  &c.,  are  complsin- 
ing  of  the  very  high  price  of  fuel.  Surely,  with  profits 
of  46  per  cent,  government  could  easily  afford  to  reduce 
the  present  exorbitant  price  of  their  fire- wood,  which  is 
sold  at  so  mnch  above  cost  price,  and  which  is  a  policy 
totally  at  variance  with  that  pursued  by  continental 
nations,  who  do  not  conserve  their  forests  with  a  view  of 
deriving  a  great  revenue  out  of  them,  but  rather  for  the 
provision  of  a  supply  of  cheap  fuel  for  general  purposes. 
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n«  eeoiM  paxmed  kj  2«T«miiMDt  Mm  only  tend  to 
mlume4  th4  «H  •/  all  proiutt  eom*yi  by  rail,  and  of 
tSi  inamfiwtared  prodnota  iHueh  ate  dependent  npon  a 
nMljr«f  iM'wegd  fwtiWW  Wtittwio^  WMfa  as  angar, 

I^arMa  it  beaffiiiitadtbatMcl)  •  high  pw^tentaM  of 
HwAt  iaveaeaaaty  i»  Midw 4« «ofar loaaea  on  voiwiag 
W*  ftvaata  ivpaat  y«)>D>i  w  ^  foUowiog  t»U«,  inaertod 
iittbeaaraw  (?aMM#^in(i«aiK>w>tfcat(hepii>itaMioBt- 
Wf,  fef  tbe  f eaja  18*4  to  1174  iaciwiva,  wara  wapae- 
wel^aautwr:— 

r«r  1M44C  CB  M'M  par  eent. 

„    lM<-<6  s  66-Sl        „ 

„    1M«47  r=  48-41 

„    1867-68  sr  47-7t 

„    18«6-«9  =  61-M 

„  1869-70  =  4«-2t  „ 
^nie  question,  then,  that  naturally  aiiaea  from  such 
erldenoe  is.  How  is  it,  in  the  tace  of  such  heavy  re- 
tnms  for  ontlay,  that  it  has  been  fbnnd  neceaaary  to 
■■be  tba  paoe  of  fii»>«ood  aappUsd  from  gFOTemment 
laaeata  66  par  eent  in  Juna,  18*8,  and  Htm  again  an 
a^itinnil  M  per  oeot  in  Saptambor  IS66 ;  and  -iriiy  has 
anch  latter  inewand.  pev'^aUam  only  reaotted  in  a  re- 
AMadpaa-eaatsgaofpnttaf  Tthiak  it  wonld  be  bene- 
^rial  to  the  guuaaal  intwaata,  if  gorenaneat  iaatitatad  a 
paarehiag  iaqairy  into  tWa  wmif  aKtaaardiaary  naait  of 

Anin,  hMr  b  it  t^  wMia  4ba  total  dMu^ae 
91  ail  toe  iMiviflfi  Indian  foTeeto,  oonsumefll  as  nueb 
M  6**38  per  cent,  of  receipts,  the  native  forests 
af  Hyaare  and  Hyderabwl  were  wotjbad  at  a  loss 
pa.  receipta  of  m^  42  per  cent  P  I  fuicy  that  such 
result  can  only  be  attributed  to  forest  destruction,  and 
that  with  the  heavy  demands  upon  the  former  forests, 
felling  has  been  resorted  to  ad  libitum,  while  the  oon- 
aervation  that  ihwld  hava,  by  its  jildiclous  treatment, 
kept  a-head  of  deatructien,  has  been  in  a  state  of  quiet 
repose,  while  its  proteg^  fell  incessantly  victims  to 
the  axe,  and  while  there  were  many  deaths,  there 
were  but  very  few  births,  in  the  shape  of  young  trees,  to 
replace  their  defunct  seoion;  bat  as  the  railways  do 
not  eonsnme  wood  to  the  same  extent  in  Hyderbad, 
and  there  are  none  at  all  in  Coorg,  their  forests  have 
not  been  called  upon  to  sacriUce  themselves  to  the  same 
extent.  I  understand  that  all  the  forests  in  the  imme- 
diate neighbourhood  of  the  railways  have  quite  disap- 
peared, and  yet  such  alone  ia  tlie  poaition  in  which  wood 
niel  should  be  grown,  if  a  supply  is  to  be  provided  at  a 
low  cost  of  trajasport.  Forests  should  be  created  also 
on  all  river  banks  of  navigable  atreams,  for  convenience 
of  removal. 

Tike  following  is  the  aecond  table  referred  to,  which 
embraces  the  total  receipts,  charges,  and  profits  of  all 
the  above  Indian  forests,  with  the  exception  of  those 
of  Mysore  and  the  Berars : — 


Par-e«ntac« 

T«an. 

Beodpti. 

Ctarg-. 

PnOts. 

of  charges 
on  receipts. 

1864-65 

£360,202-2 

£186.24*1  'X10S-961-6 

£3-18 

1866-66 

366,338-2 

213,638-7 

142,699-6 

69-92 

1866-67 

304,4 18-8 

206,114-6 

99,303-8 

67-27 

1867-68 

331,688-4 

224,466-4 

107,132-0 

67-69 

18*8-69 

420,073-7 

260,284-5 

169,789-2 

61-96 

1869-70 

468,096-8 

3 13,283-8 

144.8120 

68-38 

2,220,716-1 

1,403,023-fi 

817,692-6 

— 

There  is  bo  way  of  aaeertaining,  from  the  iBfema- 
tion  published  in  the  Oat*tt$  of  India,  the  extent  of  the 
forests  dluded  to  in  the  above  tables,  and  therefore  we 
cannot  arrive,  hj  its  infltrumentality,  at  the  profile  made 
per  acre  of  fweet,  but  we  can  discover,  by  reCBrring  to 
the  "  Statistical  Abstract  relataag  to  Britadi  India,  from 
1861  to  1867,"  at  page  1,  what  &  the  area  and  popnla- 
tion  of  each  presidenoy  or  province,  and  thtu  tMitain 
the  forest  revenue  per  acre  of  Vba  whole  areaa  and  per 
head  of  the  rarfons  populations ;  and  l^m  this  aoumi, 
and  tbe  forest  bndget,  the  following  detaila  have  been 
ilbstracted; — 


The  above  table  gbowa  that  from  the  yeara  1864-70  in- 
dosive,  the  receipts  on  all  the  British  Indian  forests 
amoonted  to  £2,220,716-1,  with  an  outlay  thereon  of 
£1,403,023-6,  yielding  profits  of  £817,692-6,  or  an  ave- 
rage of  £136,282-1  per  annum,  which  is  aper-centage  on 
ontlay  of  68-28.  What  necessity  then  for  an  advance  in 
the  price  of  firewood  P 


Jfy.  If~j4t4»  »h4  papnktitm  ^  *Mk  PrfUimtt  vr 
tttnimit  of  Srititi  Mmmi*tr^i<m  mi  India,  txelumH  of 
1/ativo  Statm. 


PneideiMiM 

and 
FnniDcas. 

AnaiB 

■qiure 

Arte  la  acre*. 

Popnlstion. 

Porett  n- 
celpte,lSW 
uadlST*. 

Hyderbad 
Mysore    .. 
Coorg  , , . . 
Bengal. . . . 
N.W.       1 
Provinces  i 

16,960 

28,301 

2,400 

239,691 

10,854,400 

18,112,640 

1,636,000 

163,338,240 

2,220,074 

4,066.766 

112,962 

36.976,274 

14,648-1 
29,621-8 
10,816-2 
U,37«-3 

83,786 

58,628,40« 

80,086,898 

72,6«6-6 

Funjaub  . . 

102,001 
24,060 

65,280,640 
16,398,400 

17,596,762 
11,220,747 

39,413-2 
10,682-2 

Csntral     i 
Frovincea  I 

84,162 

63,868,680 

7,986,411 

41,6M« 

British 
Burmah 

•8,881 

63,218,840 

2,468,484 

98,477-8 

Madras    .. 
Bombay  . . 
Slndh  .... 

141,746 
87,639 
64,403 

90,717,440 
56,088,960 
34,817,920 

26,639,052 

11,093,512 

1,795,694 

49,678-9 
100,576-6 
22,949-2 

963,929 

616,914,660 

161,146,516 

602,165-2 

The  above  table  diows  that  the  whole  forest  revenues  of 
the  abov«preaidenciea  and  provinees  for  the  year  1869- 
70  yielded  a  profit  at  the  rate  of  £1  to  every  1-919  square 
miles,  or  every  1,228-16  acn«s,  or  one  penny  to  every 
i-117  acres  in  (heir  respective  provinces,  or  one  peno;^- 
worthparannvm  forevery  li  peraoes.  Can  such  be  sud 
to  be  •  aopply  of  firewood  P  Bnt  taking  into  oonaideratioa 
hew  much  of  this  wood  is  ooosumed  by  the  railways, 
factoriea,  indigo  works,  &c,  how  much  per  head  will 
each  onfoitonata  resident  be  provided  with  P  It  is  true 
that  the  ryots  are  allowed  to  out  a  certain  quantity  fiir 
domestic  purposes,  free  of  seignorage,  or  the  royalty 
paid  to  government  on  firewood  grown  in  govetnmeDt 
forests. 

Next,  let  us  examine  in  what  relation  the  vtriom 
productive  forestal  powers  of  the  different  provincta 
stand ;  and  taking  Coorg,  tiie  smallest  in  extent,  as  the 
anit  of  calculation,  we  find  that  the  fallowing  table  may 
be  compiled : — 


FaomcEs,  Ac. 


Coorg    ,. 

Mysore 

B.  Bunnah  ..,,,. 

Bombay    

N.W.  Provinces  . . 

Ondh 

Madras  * •« 

Sindh    

Central    Provinces 

Punjab 

Bengal 


Prodocea  £1 

Ptodnces  £1 

toUieooder- 

totbenoder- 

mentioned 

meoUoned 

Dumber    of 

nomber  (f 

acns. 

peraona. 

142-02 

10-44 

613-63 

187-41 

744-72 

162-60 

667-67 

110-29 

798-41 

414-27 

1,441-60 

1,060-41 

1,829-76 

635-28 

1,61717 

78-24 

1,294-73 

191-94 

1,666-81 

446-46 

13,479-06 

3,162-67 

Tain*  of 

vood 

aapplled  pa 

bead  of 
jwpnlatloD. 


d. 

m 

1-746 

1-441 

2-176 

-679 

-228 

-448 

'3-067 

1-260 

-637 

•076 
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'Wifcii  0um  va  thst  tiie  td&owiBg  is  ^m  prodoctfre 
ocder  of  tile  loreBti,  as  eompaied  witti  th?  area  of  tbrir 
n«pectiT*  ptOTiacea,  and  tnat  :— 

1  rvw..»  /  Ix*  ^'3^  times  the  pro-  )  „ 

9.    «  h«*  3-026  „  „  9omUj. 

S.     a  »  £-243  „  „  B.  Bunnalt, 

i.    „  „  «-fi86  »  „  N.W.  Proviness. 

'>•     n  »  0-116  w  »  Central  FiOTUUies. 

6.  H  „  10-149  M  .  OodK 

7.  ,  „  10-682  „■  „  Siodli. 
».    „  „ll-662  „  „  Punirf). 
».    ,  „  12-883  „  „  MaW 

W.    „  „  94-909     „  „        Bengal 

Tber^an,  the  results  of  forest  produce  for  all  bdia, 

fat  tfa*  ywr  IMO-TO,  may  be  sommed  np  as  follows  : — 

_  Per  bMd  of 

•""••  (  and  Bopplied )  Pop«  »*lo«- 

1.  Cooip:  produced  l-fl99d.j  wood  to  valne  I   U.  lOd}. 

X-Bombajr   ......  ■43e3d.  "„' 2-176d. 

•.Mysore     ......  -SSOld.  „  l-746d. 

4.  B.  Bnnnah  ....  •3S09d.  „  l-441d. 

».  H.W.  ProTinces  •8024d.  „  -STSd. 

6.0eninl  Ptovin.  -ISfiSd.  „  lid. 

T.OwIh     •l«64d.  „  -22^. 

8.«ndli    -IfiSld.  „  3-067d. 

t.TroMh -mH.  „  -fiSTd. 

10. Madias     ......  -ISlld.  ,,  -4i8d. 

11.  Bengal -OlTTd.  „  .075d. 

This  shows  a  lamentable  deficiaDer  of  available  forest, 
Tsanlting  in  great  distress  to  the  inhabitants ;  and  there- 
foca  poiats  oat  where  forest  is  required,  to  a  certain  ex- 
tent; and  soch  results  are  certainly  not  brilliant  ones  after 
ftfteea  ysBrsof  forest  oaltiTvtion,  and  it  does  not  admit  of 
Mrtiopation  in  the  hopes  of  the  Oovemment  Director  of 
Bailwaya,  that  the  Kadras  Forest  Department  will  be 
•his  to  supply  the  railways  of  the  presidency  with  wood 
Aiid,  so  ju  to  radnoe  their  working  expenses,  which  are 
yaar^  lisiag  higher  and  higher,  as  instanced  below,  and 
which  is  gnati/  owing   to  the  rise  in  the  price    of 
flrevDod:— 


The  per-«ent*g«  of  rereune  oonmuned 
by  tbo  vorklDff  «zpeiisn  of 

PanoDs. 

Th«  Uadias  BaUmr 

The     Qreat 
SoQtbem 

B.W.  Line. 

H.W.  Una. 

of  India  Hall- 
way. 

Hm  bt  half  of  1868 
„    1st      „         1869 
„    1st     „         1870 

42-9< 
44^3 
4fi-45 
48-62 
49-03 

31-27 
87-72 
40-38 
40-66 
66-60 

46-86 
44-86 
62-24 
64-50 
61.16* 

To  diov  tb«iDa]nedi«te  attentioB  tkis  nl^eet  reqmires, 
I  viU  lastsnre  the  fcdlowisg  remarks : — 

Tha  Atiaiie,  of  the  7th  of  August  last,  extracts  as 
Vpdsr  from  the  Oalaiit*  EnglUhman,  a  startling  state- 
VMBt,  headed,  "  Save  our  Trees."  It  says  i~-"  If  say  one 
wold  form  a  btie  notios  of  the  extent  to  wbiw  the 
poultry  ^raierally  has  beoa  denuded  of  wood,  he  need 
oaly  conaader  the  fact  that  the  demand  of  indigo  planters 
tax  wood  for  boxes  and  for  fuel  is,  in  many  part*  of  the 
oooBtrr,  leading  to  the  gndual  destrootioci  of  awago- 
topes.  In  the  Berar  district,  "  teps  after  tope  of 
frnit-beariag  trees  has  fallen  before  the  rotUess  axe  of 
th»  plantw,  or  those  who  conbaot  to  amply  them  with 
wood,"  and  the  aaiaa  is  ocoaniag  ia  tke  Karth-W«st 
PnrruiMS. 

Talking  of  noble  groves  of  suago-trees  dastsoyed  in 
Bengal   and    Behar,  the   RtflitlmmH    also    obserras 


I  OTrintto 
anl*. 


sceldsBlal  arrirab  of  iWii*  with  Autraliaa 


« that  throughout  more  than  three-fourths  of  tiiese 
provinces,  wood  for  fuel  is  beyond  the  means  of  at  leas^ 
three-fourths  of  the  people.  The  mango  affords  whole- 
some food  for  tens  of  tiiousands  of  the  poorer  dassei^ 
and  frequently  aids,  in  years  of  fiunine  or  scareity,  in 
the  preservation  of  human  life." 

This  is  a  sad  picture,  and,  bearing  in  mind  the  rK9>>t 
famines  in  India,  should  such  disasters  re-oocur,  they 
will  have  much  to  answer  for  who  refrain  from  listening 
in  time  to  the  voice  of  humanity.  To  such  grores  the 
order  should  immediately  go  forui,  of  "  Woo£aan  spare 
the  tree ;  touch  not  a  sinne  bough." 

In  the  Berar  forests  adjoining  the  Central  Provinces, 
the  wood,  within  the  last  two  years,  has  been  rapidly 
cleared  off  the  &ce  of  the  counvy,  and  fira-wood  has  in 
consequence  risen  there  so  exorbitantly  as  to  become  a 
cause  of  hardship  to  the  poorer  classes  in  the  vicinity  of 
large  places,  and  near  the  line  of  n^l.  'Yet  therst 
Babool-wood,  a  good  fuel,  is  of  rapid  growth,  and  U 
planted  in  quanbty,  would  in  a  very  few  years  remedy 
the  existing  scarcity. 

It  is  evident  that  the  Forest  Cepartment  ore  aoite 
incapable  of  providing  a  sufficiency  of  wood  fuel  for  a 
long  time  to  come.  Then  why  not  immediately  utilise 
the  peat  deposits,  with  their  fuel  ready  for  instant ' 
use  P  And  if  the  Forest  Department  cannot  see  their  way 
to  effect  this  useful  and  absolutely  necessary  measure^ 
and  cannot  themselves  provide  a  cheap  fuel,  it  is  sub- 
versive to  true  economy,  and  the  gMienu  interests  of  the 
Madras  Presidency,  to  offer  opposition  to  the  only  remedial 
and  prompt  measures  which  others  at  least  could  easily 
carry  out,  and  it  certainly  is  most  hard  that  the  resident* 
of  India  generally  should  have  to  subscribe  so  largely  to 
meet  the  annual  de6cit*  towards  the  contribution  of  the 
guaranteed  interest  of  6  par  cent,  on  Indian  lines,  when 
BO  much  is  left  rmdone  towards  the  wholesome  reduction 
of  their  working  expenses  with  regard  to  the  provision 
of  a  cheap  fud ;  and,  from  what  I  know  of  forest 
matters  in  India,  and  of  the  mode  of  procedure  there, 
I  have  no  hesitation  in  saying  that,  as  at  present 
organised,  the  Forest  Department  will  be  totally  unable 
to  provide  a  sufficiency  of  wood-fuel  at  a  price  that  will 
admit  of  its  being  xxesi.  as  an  economical  fuel  on  any 
Indian  lines  of  ra^  at  present  constructed.  They  do  nw 
seem  to  have  gained  experience  by  practice,  but  are  still 
carrying  on  a  system  of  experiments  both  costly  and 
useless,  and  from  the  failure  of  the  late  attemptsf  at 
growing  railway  fuel  in  Madras,  I  see  no  present  pro- 

S«ct  of  the  wishes  and  expectations  of  the  Government 
irector  of  Railways  being  realised,  in  reference  to  « 
supply  of  wood  fuel  for  the  Madras  railways ;  and  cost 
cannot  be  broqght  from  Chanda  »t  a  pnee  that  win 
admit  of  its  competing  vitb  ED|rliah  coul  on  tbe  Mwlnw 
lines. 

I  wiU  new  wind  up  this  paper  with  a  final  oanMlt»r 
tion  of  the  relative  merits  of  the  two  propMgl*  to  n>ee( 
this  pressing  fuel  dilemma,  namely,  the  one  under  eon- 
tempiation  by  the  Oovemnient,  as  proposed  by  th« 
Forest  Department,  and  the  other,  the  means  sv^gigwted 
by  myselff 

The  former  proposal  consists  in  the  planting  of  WOnt 
100  square  miles  of  land  with  trees,  wlUch  will  r^Iiire  a 
heavy  outlay,  and  even  snppoping  that  all  the  nt^ 
selected  turn  out  well-chosen,  they  will  only  tarn  out  at 
the  end  of  seven  or  eight  yean  an  annual  yield  of  about 
from  two  to  three  tons  of  wood  fuel  in  perpetnity;  »nd 
that  to  meet  the  present  emergent  demand  distant 
forests  should  be  utilised,  having  tramways  laid  downt) 
them,  for  the  transport  of  firewood,  and  that  consider- 
able sums  of  money  diould  be  wpended  in  rmdering  a 
certain  river  navigable  by  removing  the  many  natural 

•  The  Frttni  cf  India,  of  »«h  March  lot,  nyi  that  tk«  {coflls 
of  the  Hulru  line  only  smoant  in  a  ijlvidend  of  i-i  p*r  cent.,  whUe 
tboee  of  the  Oraat  Baaihern  of  Intfia  oaly  attain  1-4  Mr  eent. 

t  1  be  only  obaaee  of  obtainiiic  cheap  wood  Dtat  It  bf  grints 
enterprise.  Oovemmept  wUlcwUblly  naitrfftm  U  $to»»mia»Hf  it 
present  notion*  are  adhered  to. 
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obstructiona  therein,  ao  as  (o  float  the  timber  to  a  dia- 
tance,  requiring  the  aid  of  gunpowder  to  blast  rocks, 
tco.,  and  the  crtjatioa  of  a  amuU  canal  round  an  obstruc- 
tive  dam,  Sec,  all  of  which  expensive  proceedings 
must  greatly  enhance  even  the  present  high  price  of 
wood,  which  is  now  cansing  so  great  an  amount  of  dis- 
oontent. 

While  my  proposal  is  to  utilise  for  immediate  use  the 
services  of  the  peat  deposits  of  Madras,  which  are  now 
actually  bursting  with  matured  fuel,  and  their  valuable 
contents  scattered  abroad,  in  the  face  of  their  so-called 
"conservation,"  nature  having  already  selected  their 
suitable  sites,  and  by  condensing  the  peat  contained  in 
them,  a  good,  portable,  economical,  and  eflicient  fuel, 
equal  in  calorific  effect  to  double  its  weight  of  wood, 
and  yielding  ten  times  the  weight  of  fuel  per  acre,  per 
annum,  can  be  produced  if  trrated  in  a  way  I  would 
point  out,  which,  therefore,  makes  it  equal  to  20  times 
the  weight  and  yield  per  acre  of  wood,  or  say  40  tons  to 
the  acre  annually ;  and  which  is  at  the  same  time  readily 
accessible  to  those  who  understand  how  to  approach  it 
and  transport  it  economically,  without  having  reoonrse 
to  any  of  those  expensive  and  dangerous  modes  sug- 
gested for  the  conveyance  of  the  woc^-fuel. 

By  all  dispassionate  reasoners,  surely,  there  can  be 
but  one  answer  returned  as  to  the  relative  merits  of 
these  two  widelv-differing  proposals,  and  for  the  sake  of 
economy  they  should  bou  progress  together,  if  the  first 
is  to  be  carried  out,  so  that  the  secondmay  help  to  find 
the  means  for  the  former's  requirements,  so  as  not  to 
trench  too  greatly  upon  the  lately  much-discussed  im- 
poverished condition  of  Indian  revenues,  and  against 
the  collection  of  which,  as  pressing  most  severely  upon 
the  residents  of  India,  several  meetings  have  been 
called,  and  petitions  presented  by  such  suffering  com- 
munities uppeaiing  for  relief  from  such  a  heavy,  and 
apparently  to  them  unnecessary,  burden ;  and  I  feel 
assured  thnt  the  Oovemment  will  now  lend  its  earnest 
attention  to  any  well-d«vised  scheme  to  promote  eco- 
nomy ;  and  it  is  with  this  belief  that  I  now  venture  to 
offer  my  present  suggestions,  And  in  public,  so  that  Uiey 
may  have  the  advantage  of  being  openly  discussed  and 
favoured  or  discountenanced  according  to  their  strong 
or  weak  points ;  and  such  a  course  wul  probably  assist 
Government  in  coming  to  a  conclusion  upon  a  project 
which  only  those  few  who  have  well  studied  this 
neglected  fuel  are  perhaps  capable  of  taking  part  in ; 
but  my  own  opinion,  candidly  expressed,  is,  that  it 
would  be  highly  advantageous,  in  the  interests  of  eco- 
nomy and  commerce,  if  the  Madras  Government,  or  the 
Secretary  of  State  for  India,  would  listen  to  any  advice 
that  would  provide  the  Madras  Presidency  with  an 
efficient  and  cheap  fuel,  which  is  so  urgently  demanded 
at  the  present  moment,  and  on  that  point  numbers  here 
assembled  are  doubtless  both  competent  and  willing  to 
express  their  opinions,  and  I  do  court  the  fullest  dis- 
cussion equally  from  those  in  favour  of  my  plans,  as  well 
as  from  others  adverse  to  them,  so  that  if  it  be  possible 
the  ijresent  distressing  state  of  the  railways  traffic  and 
working  expenses,  snd  of  the  cotton  intnesta,  may  be 
afforded  that  relief  without  which  a  commercial  panic 
most  soon  prevail. 

Already  no  less  than  seven  very  disastrous  circnm- 
stances  ma^  be  traced  to  the  want  of  economic  ftiel  in 
Madras,  which  I  will  briefly  sum  up,  and  to  which,  I 
have  no  doubt,  I  could  add  more : — 

1st.  From  the  large  quanti^  of  cotton  locked  op,  in 
the  production  of  which  a  considerable  amount  of  capital 
has  Deen  unremnneratively  employed,  much  injury  has 
accrued  to  its  cultivators. 

2nd.  That,  in  consequence  of  such  a  stoppage  of  supply, 
its  cultivation  has  bean  so  seriously  retarded  that  there 
are  this  year  no  less  than  300,000  acres  of  land  nn- 
cropped  with  cotton  than  were  so  planted  last  year,  and 
that,  therefore,  thousands  of  poor  natives  are  debarred 
tnm  following  their  customary  agricultural  pursuits, 
•nd  must  b«  suffisring  great  privatiom  in  conssqueace. 


3rd.  That  a  heavy  lossresulU  to  the  Land  Ba« 
of  Madraa,  from  the  fact  of  such  a  falling  off  in  tbt 
culture  of  the  land,  and  its  assessment  fur  the  year  will, 
consequently,  yield  about  £40,000  or  £60,000  short  ot 
what  it  should  do. 

4th.  That  the  anticipated  revenue  from  traffic  on  tha 
Madras  Railway  alone^  from  the  detention  of  this  ootton, 
has  suffered  a  loss  of  over  £60,000  in  the  secood  and 
third  quarters  of  1870,  being  leas  by  that  amonnt  than 
it  was  in  the  corresponding  periods  of  1869. 

6th.  That  the  working  expenses  of  the  Madras  railways 
have  consequently  consumed  so  heavy  a  per-canta« 
of  their  gross  receipts,  that  special  inquiries  had  to_  be 
instituted  with  regard  to  that  circumstance,  and  if  a 
speedy  remedy  be  not  provided  their  interests  will  be 
serioiuly  affected. 

6th.  That  the  present  high  price  of  fltewood  has  ei«at«b 
a  vast  amount  of  discontent  generally  in  Madras,  andt  c- 
Bulted  in  numerous  appeals  for  relief  therefrom  from  tl.e 
railways,  sugar-factones,  ryots.  Sec 

7th.  That  the  value  of  cotton  fell  as  much  as  40  p-« 
cent,  in  one  month  in  Madras,  while  the  exports  of  it, 
both  in  the  United  Kingdom  and  to  foreign  countrica, 
have  fallen  off  about  80  percent.;  which  mnst'infliot 
great  injuries  on  many  interests,  especiallyin  the  fiuse  of 
an  expected  diminished  supply  from  tiie  shortness  of  the 
cotton  crop  in  America  this  year,  although  if  an  econo- 
mical transport  be  devised,  this  latter  unfortunate  oo- 
cnrrenoe  to  the  Far  West  may  tend  to  give  enhsnced 
returns  to  the  holders  of  Indian  cotton,  by  which  their 
losses  this  year  may  be  perhaps  even  fully  covered. 

In  the  remarks  I  have  been  called  upon  to  make  in 
justice  to  my  suggestions  I  hope  I  may  not  be  mis- 
understood, and  that  I  have  not  the  slightest  desire  to 
cast  any  reflections  whatever  upon  any  authorities  either 
at  home  or  in  India,  for  they  have  been  placed  in  a  most 
perplexing  situation,  and  have  doubtless  done  their  best, 
in  the  usual  beaten  track,  to  avail  themselves  of  the 
best  means  that  thev  knew  they  had  at  their  disposal ; 
but  circumstances  alter  cases,  and  under  the  present 
disastrous  one  a  new  line  of  road  must  be  travelled,  and 
as  the  old  means  of  supply  have  failed,  and  a  new  source 
has  now  been  prominently  brought  to  their  notice,  by 
the  aid  of  which  the  present  fueUing  difficulties  may  lie 
surmounted,  it  is  to  be  sincerely  hoped  that  such  will 
receive  the  attentive  consideration  wbidi  it  deserves,  at 
least  such  is  the  humble  trust  of  the  proponnder  of  the 
present  scheme,  who  hopes  he  may  now  be  favoured  with 
a  candid  expression  of  tiie  opinions  of  any  of  those  now 
present  who  feel  sufficiently  interested  to  entw  into  the 
discuasion  of  it,  whether  such  be  favourable  or  in  direct 
opposition  to  the  same.  I  can  see  no  earthly  reason  why 
the  services  of  peat  should  not  be  utilised  while  the 
forests  are  progressing  towards  affording  a  supi^y  of 
wood  fuel. 

DISCUSSION. 
Xr.  Charles  Home  observed  that  he  should  like  to  say  a 
few  words  in  reference  to  his  own  limited  experience  of 
forests  in  the  North- West  Provinces,  in  the  neighbour- 
hood of  the  Himalayas,  and  generally  in  the  province  of 
Bohilonnd.  He  thought  the  people  of  India,  and  indeeA 
the  English  people  slso,  woe  accustomed  to  look  too 
much  to  the  government  to  do  everything,  and  thia 
would  account  for  so  much  remaining  undone.  The 
growth  of  trees  might  be  stimulated  immensdy  by  a 
very  simple  and  easy  expedient.  Were  bat  the  reward 
of  a  few  pence  offered  to  every  Indian  villager  who 
planted  a  few  trees,  an  untold  multitude  of  treee  woaM 
be  planted.  The  aemindars  are  naturally  diametxiodly 
opposed  to  the  planting  of  trees,  from  whidi  they  get  only 
a  very  small  per-centage,  in  the  shape  of  fruit,  and  after- 
wards a  certain  proportion  of  the  timber ;  but  they  get 
infinitely  more  when  the  land  is  under  tillage.  Hence 
arises  the  villsger's  difficulty  when  he  seeks  permissian 
to  plant  a  few  trees.    It  requires  good  land  Rnr  trees  to 
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fanrMi.  and  the  aaltivmtion  of  treet  is  not  ptofltable  to 
0>e  landowner.  One  of  tha  moat  bancifloinl  tninga  which 
voald  nanlt  from  the  adoption  of  thv  ooone  he  ang- 
natad  would  he  the  proriaion  of  firewood.  The  natnial 
fire-wood  of  the  North-Waat  FroTinoei  ia  that  which 
frowa  a{MKi  the  hedgea  of  the  fields,  and  the  TiUagen 
m  allowed  to  grow  this,  beoanse  it  is  naefnl  also  in  the 
eonatnetian  of  agrionltoial  implements ;  bat,  as  a  mle, 
aU  other  tree  oolttTation  is  intordicted.  It  may  aoond 
TBTj  easy  to  lav  down  three  or  four  acres  of  plantation ; 
hot,  spnakriig  aom  his  own  experience  in  India,  only  a 
eocapaiatiTdy'  anuQ  proportion  of  the  saplings  arrire  at 
toatantf.  Xrees  are  subjected  to  many  dangers,  some 
tt  uriiieb  are  doe  to  the  onstoms  and  habitaof  Uie  people. 
One  tzee^  when  it  has  grown  to  a  small  height  is  broken 
off  by  the  nativas  to  make  tooth-brushes ;  and  the  ex- 
panse of  keeping  up  a  nursery  of  trees  is  enormous.  He 
Bsed  to  gire  away  young  trees  to  such  of  the  zemindars 
as  applied  for  them  ■  and  thought  the  way  to  get  good 
timber  for  fire-wood  would  be  to  encourage  this  proceas 
of  pUotiog  aa  much  as  possible.  There  could  be  a  no 
nsorepitiahlesi^ht  than  to  stand  upon  an  eminence,  and, 
looking  along  toe  Great  Indian  Railway,  to  see  that,  for 
a  breadth  of  seren  or  eight  miles,  and  for  a  length  of 
100  ndlaa,  there  is  soareely  a  tree  standing.  This  deso- 
htim  hsis  cone  about  because  the  railway  companies 
hare  boog^t  the  trees  fbr  a  good  price ;  and  aa  long  as 
they  are  willing  to  give  a  good  price  the  people  will 
aatarally  aell.  The  seminoara  plant  no  new  trees, 
becBBse  tiie  ooItiTation  of  rice,  or  sugar,  or  some  other 
eoounodi^  is  much  more  remunerative.  As  to  the  sug- 
gtation  which  has  been  made  that  the  banks  of  riTers 
should  be  ntOised  for  the  coltiration  of  trees,  it  should 
be  tenumbered  that  the  land  near  the  riTers  was  the 
meat  Talnable  part  of  all  the  land,  and  the  most  loxurioua 
in  its  coltiTation.  In  fiict,  the  same  difficulty  arises  in 
remct  to  tree  enlttTution  as  is  found  in  colonising  in 
laua.  It  is  exceedingly  difiicult  to  find  a  single  acre 
«l  Vaod  unclaimed  for  settling  or  for  plantation 
piupoaea.  The  lemindars  know  their  rights,  and 
data  then,  if  necessary,  in  the  English  courts  of 
Jsw,  where  the  decisions  are  often  in  their  fiiyoar,  being, 
u  tbey  are,  perfect  models  of  &imees ;  and  therefore 
the  goretnment  haye  found  the  subject  of  forest  conser- 
vation and  extension  an  exceedingly  difficult  one.  In 
rsapeet  to  Iient.-Colonel  Wragge's  remarks  on  the  Forest 
Dapaztmenf  s  sale  of  wood,  it  was  fair  to  note  that  when 
file  Forest  Department  sold  rights  for  cutting  brushwood 
Hiey  were  exceedingly  careful  that  timber  should  not  be 
cat,  and  that  every  means  should  be  exerted  to  secure 
thoobaervanoeof  this  restriction;  and  every  care  was 
exhibited  to  insist  upon  the  strict  observance  of  all  regu- 
lations for  the  preservation  of  timber.  He  should 
?~»"*j«",  however,  that  in  the  district  or  province  where 
he  was  sitnated,  the  Forest  Department  is  never  heard 
at,  for  there  are  no  forests  to  conserve ;  and  even  where 
there  is  any  jungle  it  is  private  property,  and  the 
iBimindsr  or  rajah  to  whom  it  beloDKs  does  what  he 
plea  sea  with  it.  He  could  beer  personal  testimony,  how- 
ever, to  the  energy  of  the  officials  when  any  spot  ofTered 
-where  a  plantation  could  be  made — a  plantation  being 
pot  in  wherever  it  could  be  done.  The  Forest  Depart- 
ment is  now  working  zealously  to  restore  the  forests  of 
timber,  and  is  opening  out  what  were  formerly  inacces- 
■iUe  forests.  As  to  the  comparative  merits  of  peat,  or 
coal,  or  wood,  he  could  not  enter  into  the  discussion,  for 
he  eoold  not  pretend  to  speak  with  any  degree  of 
anthority  upon  the  subject.  But  he  was  acquainted 
with  many  civil  engineers,  and  having  been  trained  for 
that  profession  before  he  entered  tiie  Civil  Service, 
he  knew  something  of  it,  and  by  these  the  use 
of  wood  has  been  generally  condemned.  It  was  said  to 
be  Tsry  costly  in  practice,  so  costly  that  coal,  though 
hitler  in  its  first  price,  was  cheaper  in  the  long  run,  for, 
apart  fi«m  other  considerationa,  wood  is  found  to  be 
Tttj  destmctiTe,  and  the  liability  to  fire  is  very  great. 
Th*  poliey.  ha  had  indicated  at  the  commencement  of  his 


remarks,  •'.«.,  the  ofiuring  of  a  small  reward  for  the  jilant- 
ing  of  trees,  would,  he  was  convinced,  be  very  benuflciaL 
Every  villager  would  gladly  plant  a  few  trees  round  his 
house,  and  Uiese  would  grow  to  fine  timber — "  Mony  a 
miokle  mak's  a  muckle" — and  an  immense  change  would 
be  effisctedinavery  few  years  by  the  operation  of  this 
principle. 

The  Chairman  asked  Mr.  Home  whether  the  popula- 
tion of  his  district  were  addicted  to  burning  the  forest 
wood  for  their  own  purposes  F 

Xr.  Home  replied  affirmatively,  and  added  that  he 
very  often  had  to  punish  onlprita  found  guilty  of  incen- 
diarism. 

Xr.  Lewis  Olriek  observed  tiiat  the  gallant  colonel 
had  hardly  done  justice  to  the  government  of  India,  in 
reapect  to  their  endeavours  to  devise  an  economical 
tnmsport,  and  the  utilisation  of  Indian  sources  of  fiiel ; 
because  he  had  apparently  ignored  the  efforts  which  the 
Indian  government  have  been  making  in  this  respect. 
The  Iniuan  government  have  commissioned  one  of  their 
officers  (Lieut.  R.  0.  Crompton,  of  the  Rifle  Brigade)  to 
get  road  steamers  built,  for  the  double  purposes  of  carry- 
ing  heavy  loads  at  a  slow  speed,  and  for  passenger- 
traffic  at  a  rate  of  speed  varying  from  ten  up  to  twenty 
miles  aa  hour ;  and  prior  to  that  officer  coming  to  this 
conntry,  he  had  been  for  two  years  experimenting,  with 
the  object  of  obtaining  the  most  suitable  kind  of  road 
steamer.  Messrs.  Bansome,  Sims,  and  Head,  of  Ipswich, 
had  accordingly  been  directed  to  bnild  two  road 
steamers  ;  and,  one  necessary  point  being  the  econo- 
mising of  fuel,  two  kinds  of  boilers  were  used, 
designed  by  different  inventors,  the  only  condition 
being  that  the  inventor  whose  boiler  was  the  most 
efficient  should  have  the  orders  for  those  required  by  the 
Indian  government.  He  was  gratified  to  be  able  to 
state  that  his  own  boiler  was  the  conqueror  in  the  com- 
petition, and  the  road  steamer,  fitted  with  the  '*  Field  " 
boiler,  had  just  completed  the  journey  of  1,000  miles,  from 
Ipswich  to  Kdinburgh  and  back,  passing  through  some 
difficult  country  in  its  path — a  fSwit  which  had  never 
before  been  accomplished.  This  road  steamer  was 
especially  designed  for  burning  wood,  and  she  has  acted 
so  well  that  the  Indian  government  have  given  ordei* 
for  others  of  a  similar  construction  to  follow.  She  has, 
amongst  other  feats,  taken  a  load  of  forty  tons  up  aa 
incline  of  one  in  seventeen  for  three  and  a  half  miles,  at 
a  rate  of  four  miles  an  hour,  and,  having  reached  a  level, 
then  pro<»eded  at  a  rate  of  twenty  miles  an  hour — a  fact 
which  proved  that  she  could  be  used  both  for  heavy 
loads  and  for  passenger  traffic  also.  The  suggestion  of 
Lieut.-Col.  'Wragge  that  the  peat  which  is  to  be  found  in 
various  parts  of  India  should  be  used  for  railway  pur- 
poses, is  an  excellent  and  perfectly  feasible  proposition  ; 
and  he  (Mr.  Olriek)  happened  to  be  in  a  position  to 
show  the  advantages  of  the  use  of  peat.  In  comparing 
coal,  wood,  and  peat,  it  was  necessary  to  refer  to  the 
total  heat  evolved  by  one  pound  of  each  kind  of  fuel ; 
and,  riewed  in  this  manner,  the  units  of  beat  contained 
in  ooai.  may  be  represented  by  13,000,  wood  by  fi,260, 
peat  of  the  ordinary  description  by  7,160,  and  artificially 
prepared  peat  by  8,730.  This  shows  clearly  thit  peat 
of  the  ordinary  description  is  36  per  cent  more  valuably 
as  a  producer  of  heat,  than  wood,  weight  for  weight ;  and 
that  the  superior  kind  of  peat  is  60  per  cent,  more 
valuable  than  wood  in  this  respect.  From  this  it  would 
be  perceived  that  lieut-Col.  Wragge's  suggestion  to 
utilise  peat  was  a  very  valuable  one,  and  that  his  theories 
have  been  substantiated  by  practice.  He  might  be 
allowed  to  add  that,  although  peat  has  been  used  suc- 
cessfully in  the  road  steamer  adopted  by  the  Indian 
government,  yet  it  could  not  be  used  for  ordinary 
boilers ;  indeed,  it  was  almost  entirely  useless  in  them. 
But  in  the  "Field  "  boilers,  to  which  he  had  referredas 
now  being  adopted  by  the  Indian  government,  peat  has 
now  been  used  for  several  years  with  the  greatest 
economy.    He  had  offered  these  few  remarks  because  ha 
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4U  not  think  it  ihould  be  mppoxrf  tlutt  the  ladiaa 
Mvenunent  were  neglectful  or  indifferent  to  the 
■latter ;  and,  by  what  he  had  laid,  he  thought  he  had 
•hpwn  Uiat  the  Indira  government  were  on  the  right 
Iraok  in  their  endeaTeur  to  devise  a  cheaper  meani  of 
looomotion ;  and  alee  that  the  mean*  piopoeed  by  ttie 
gallant  colonel  in  respect  to  peat  were  such  as  might 
ifi  Advantageously  ^ut  in  Qperation  for  the  par]poae,  and 

CPU  particularly  in  the  land  of  boilers  which  h4ve 
n  adopted  by  the  IndianKovemment. 
At  the  request  of  the  Chainnan,  the  following  de- 
•eriptSon  of  the  "Field"  boiler,  alluded  to  as  Doing 
fitted  to  the  road  steamer  "  Ravee,"  was  handed  to  the 
Secretary  for  publication  in  the  Journal : — 

J)ttcriptum  of  tie  Saad-Ut(im*r  "  Bavtt," 

The  road-ateamar  "  Bavea,"  was  in  all  other  respects 
ft  sister  engine  to  the  "  Chenab,"  except  in  lagaid 
«•  the  boiler,  tlw"Ohenab"beiag  fitted  with  oaeofThom- 
Mn'f  pot-boilece,  whereas  the  "  Bavee  "  was  fitted  with  one 
yield  a  patent  boilen,  which,  according  to  Lieutenant 
Orampton's  report,  gKve  eaoellent  results  when  ^ut 
throogh  a  series  of  trials  with  wood  tuA  on  Ipswich 
laeacoune.  This  boiler  was  specially  designed  for 
bafning  wood,  by  Mr.  Lewis  Olrick,  of  27,  Leadenhall- 
•treet.  The  boiler  is  3ft.  Sin.  diameter  at  the  top,  and 
4ft.  Sin.  diameter  at  the  bottom,  7ft.  8Jin.  high.  It  has 
M  square  feet  of  heating  surface  in  the  fire-box  and  127 
aqojtre  feet  of  heating  surface  in  the  Field  tubes,  making 
atotal  of  177  square  feet ;  the  greatest  surface  is,  11-21 
•qoare  feet.  The  weight  of  the  boiler  is  two  tons, 
•nd  it  contains  13  cwt.  of  water. 

The  "Ravee,"  when  loaded  with  one  ton  of  ooals  and 
(f  S  gallons  of  water  in  the  tank,  weighs  about  14  tons  ; 
Vao  driving  wheels  are  6  feet  diameter  ;  the  cylinders  8 
Inches  diameter  and  10  inches  stroke ;  geared,  fast  speed 
S(  to  I ;  slow  speed,  12  to  I.  When  the  "  Ravee"  ascended 
liootray-hill,  an  incline  of  8^  miles  in  length,  varying 
from  1  in  25  to  1  in  17,  at  the  rate  of  4  miles  an  hour, 
the  steam  rising  from  75  lbs.  pressure  at  the  bottom  of 
tliehill  to  140  lbs.  at  the  top,  and  thp  water  rising  from 
t  inches  in  the  glass  to  8^  inches,  she  exerted  64  d^a- 
Bometrical  or  actual  horse-power,  or  at  least  80  indi- 
cated horse-power,  and  the  boiler  evaporated  upwards  of 
40  cubic  feet  of  water  per  hour,  which  means  that  one 
«abio  foot  of  water  per  hour  was  evaporated  for  each  4} 
tqaare  feet  of  total  heating  surface,  a  most  excellent 
Mrformanoe,  which  has  never  be«n  equalled  by  any  other 
voiler  up  to  the  present  moment.  As  a  sample  of  the 
performance  of  the  "Bavee  "  on  hertrip&om  Edinburgh  to 
Ipswich,  ia  appended  a  table  of  what  she  did  from  Wans- 
ford  to  Ipswich,  the  last  95  miles  of  her  journey : — 

Total  fuel  consumed,  in  pounds  3,696 

Total  water  evaporated,  in  pounds 21,150 

Total  distance  travelled,  in  miles ,  95} 

Time  actually  travelling  9h.  51m. 

Engine  standing  under  steam 7h.  24m. 

Average  spe«d  in  miles,  per  hour 9-69 

Gross  loao,  in  tons 20-5 

Uiletons    1,967-76 

Founds  of  coal  per  ton  per  mile  ,..,, 1-88 

Water  per  ton  per  mile 12-33 

Pounds  of  water  evaporated  by  lib.  of  coal . .  6-63 

Ifr.  Briggs  said  that  as,  unlike  most  persons  present, 
he  had  never  been  in  India,  he  felt  somewhat  diffident 
in  venturing  to  offer  an  opinion  ;  yet,  as  human  nature 
was  pretty  much  the  same  all  over  the  world,  especially 
in  matters  relating  to  cooking,  he  would  say  that  he 
thought  something  ought  to  be  said  in  regard  to  the 
detaus,  not  only  of  the  forest  question  and  we  develop- 
ment of  the  use  of  peat  as  against  coal,  but  also  as 
respects  the  way  in  which  the  power  and  resources  are 
to  be  obtainea  for  developing  these  things.  If  the 
government  of  India  contmne  so  unwise  as  to  place 
a  prohibitive  dn^  upon  the  people's  salt  in  India,  how 
can  it  be  expected  that  the  resources  of  the  nation  can 


be  devdoped  (a  soeb  a  way  as  to  get  the  land  enllf  rated, 
and  the  means  of  transit  facilitated  f  Take  for  inataaoe 
the  operation  of  this  regulation  in  the  question  of  AieL 
The  people  in  most  puts  of  India — the  agricoltorMi 
— ^have  to  use  their  best  manure,  the  ordure  of  cows, 
for  f^iel ;  and  eonsequently  their  need  for  a  cheap  ttuA  k 
great,  while  the  need  for  a  n^annre  is  inereaset).  ShonM 
they  desire  to  use  salt  as  a  manure,  they  find  H  {s 
heavily  taxed,  and  the  means  of  transit  for  the  salt  aM 
so  defective  as  to  combine  to  make  it  too  expenaiv«. 
Were  salt'eheap  and  untaxed,'and  means  of  transit  eaay, 
the  result  would  be  that  the  w'ant  ef  fuel  would  not  be 
so  great,  for  there  would  be  a  large  amount  of  prodnoe 
by  the  salt  punure,  which  wonid  better  enaU^  Un 
ryots  to  pay  for  taA  brought  from  a  distance.  In  this 
way  the  reaooroes  of  tiie  country  would  thereby  stand 
a  Mtter  chance  of  development.  As  regards  the  devdop- 
ment  ot  peat  as  a  fiiel,  he  would  say  something  practical 
upon  its  usefulness,  for  when  he  was  a  boy  it  nsed  to  be 
a  common  thing  for  him  to  go  across  the  creek  of  More- 
carabe  Bay,  wading  over  the  channel,  and  theoce  to  the 
bog  to  gatiier  the  peat  fuel  out  of  the  ditches.  At  that  time 
the  industry  of  peat  gathering  was  an  absolute  necessity, 
and  liie  people  in  the  district  to  which  he  referred  were 
as  "  hard  up "  for  fuel  as  the  Indians  are  now ;  for 
coal,  owing  to  the  difficulty  of  transit,  was  costing  SOs. 
or  more  a  ton.  Peat  in  such  a  case  was  the  only  re- 
source, and  it  was  a  regular  industry  to  gatiier  it.  If 
therefore  the  people  of  India  were  put  in  the  way  of 
utilising  their  own  resources,  and  if  the  government 
took  off  the  shoulders  of  the  ryots  the  pressure  of  the 
salt  duty,  and  other  similar  taxes  upon  raw  produce,  he 
had  not  tiie  slightest  doubt  they  would  achieve  a  happy 
condition,  and  the  coimtnr  would  rapidly  grow  more 
valuable  and  wealthy,  and  more  abln  to  wimstand  the 
hardships  of  a  drongoty  summer.  With  respect  to  the 
observations  of  the  Chairman,  in  reference  to  the  Cotton 
Supply  Association  at  Manchester,  Mr.  Briggs  added 
that  he  had  had  long  arguments  with  those  people  for 
not  supplying  the  five  millions  of  bales  of  cotton  they 
had  promised!  Instead  of  five  millions  of  bales  being 
produced  in  India,  there  yras  a  decided  falling  oS^  aa 
was  proved  by  the  statistics  given  by  Lieut-Colonel 
Wragge.  It  appeared  to  him  that  this  decrease  in  the 
produce  of  cotton  and  East  Indian  produce  was  a  fact 
requiring  explanation. 

Lient. -Colonel  Wracga  stated  that  h«  had  givsa 
very  high  authority  for  the  statement,  that  ak  the 
means  of  transit  are  inefiective,  and  the  fuel  extra^- 
gantly  expensive,  the  cotton  could  not  be  moved,  aikd 
that  it  was  "  buried  in  the  ground  for  better  times," 

Capt.  Taylor  said  the  opener  of  the  discussion  had  very 
properly  drawn  attention  to  the  importance  of  the  peat 
tn  the  Deccan  and  Neilgherries,  which  undoubtedly 
ought  to  be  nsed  more  than  it  is.  The  natives  of  tbe 
Deccan  do  use  the  peat,  and  so  do  the  English  residents, 
and  there  is  not  the  slightest  doubt  that  it  ought  to  \>e 
used  on  tiie  railways.  But  there  is  one  peculiantr  with 
India  and  everything  connected  with  it,  and  it  has 
affected  the  wockI  and  peat  question ;  and  that  is,  tlxat 
the  introduction  of  peat  will  not  lower  the  cost  of  coal 
and  wood,  but  peat  will  rise  nearly  to  their  price. 
This  is  to  be  accounted  for  by  the  mode  of  procedure  in 
obtaining  the  supplies  of  fuel.  The  railway  calls  for  a 
tender ;  Uie  contractor  goes  into  the  market  and  buys  all 
the  peat  that  is  to  be  had,  and  then  charges  the  ntilway 
at  a  price  nearly  equal  to  that  of  coal  or  wood.  This  is 
an  Indian  difficulty  which  must  be  met  on  the  Uiresh- 
hold  of  the  question,  and  it  is  an  obstacle  not  so  easily 
overeome  as  might  be  imagined.  As  regards  what 
had  been  observed  with  reference  to  the  fact  that 
cotton  is  not  coming  to  England  in  as  large  quantities  aa  it 
has  done  in  past  years,  there  is,  in  fact,  nothing  mysterioaa 
about  it.  The  districts  which  were  supplying  England 
with  large  quantities  of  cotton  while  the  cotton  famine 
had  greaUy  enhanced  its'. value,  have  now  reverted  to  the 
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I  ti  inda^  m  tiisjr  Aid  prior  to  tbe  Araericaa 
dnril  ««r;  and  Ua  lull  baio  done  beeuue  it  is  found 
ttat  iofd^(o  pajs  a  gnat  daal  better  thaa  cotton  doe*  at 
Mi  pnaait  mtea.  ^naiaafiaded  a  natural  ezpUnadoa 
af  tbe  fiiUing  off  in  the  cottoo  export*  from  India. 
Oi^  IkTlor  cwdndad  \j  ofaaerring  that  he  doubted 
wiTetlMr  aaanh  oottoK  iraa  boned  aader  the  earth  "  until 
kattar  tiiiiaa,"  for  im.  atoat  eaaea  it  would  not  be  auny 
iajf  aader  gzouMl  biAice  it  wDidd  be  da6tro7«d  by  white 


I  aricad  leave  to  eorreet  an  erident  miaappre- 
t  ea  the  part  of  Mr.  Briggs.  There  is  no  tax  upon 
fdt  oaed  fer  agiienHoial  pur]>oeea  in  India ;  and,  speak- 
ing fcBoally,  salt  ia  used  mainly  for  feeding  cattle,  &c. , 
and  It  haa  not  been  found  beneficial  as  a  manure.  There 
aaad  to  be  a  tax  upon  salt  used  for  agricultural  purposes, 
bat  H  haa  kmg  ago  been  repealed. 

Xr.  Brifgs  explained  that,  in  company  with  some 
friemdi,  he  once  attempted  to  open  up  an  Indian  business 
in  salt,  but  in  consequence  of  there  being  a  heayy  duty 
on  Mlt  in  India,  he  had  to  pay  dearly  for  the  experiment. 
Was  not  that  sufficient  to  show  to  every  man  that  there 
4sista  an  obatroction  to  the  unlimited  supply  of  salt  to 
Xndia  ?  Were  salt  duty  free,  it  ooald  be  carried  as 
^^^^*«tt  and  the  ships  return  with  Indian  prodace.  As 
to  the  nae  of  salt  as  maiuire,  a  certain  kind  of  salt  was 
•hrays  useful. 

Uayd  Wiaa  aid — With  regard  to  luggestioiii 
B  oat  in  the  *alnabls  paper  they  had  just  heard 
;  H  waa  iiaymtint  to  be  assured  that  the  peat,  as 
ftofiaaed  to  be  oaad,  wiU  answer  well  for  its  intended 
yaiiMjea ;  and  therefore  it  might  interest  those  present 
to  know  tk*  veaoks  of  soaw  experimeots  he  carried 
•dt,  aoaM  (kra*  or  fesr  years  back,  in  ooajonction  with 
lite  ftisad  Hr.  Sdwaid  FisU,  the  well-known  engineer. 
*^  8oa*e  peat,  prepared  in  tha  way  adrocated  by  Colonel 
Wiagge,  was  sabontted  to  us  for  trial,  with  a  view  to 
iaaiiiiatiiirnin  the  pranticabiiity  of  em{rfoying  for  steam 
yapeaca  even  wy  ioforior  jeat,  when  prepared  by  the 
|»niiiaa  in  qoeation,  by  which  it  can  be  produced  in  a 
■atfaiaUe  ibna  at  a  moderate  ooet.  Oar  experiments 
vera  ooadncted  witii  a  Lancashire  boiler,  20ft.  long  by 
Cft.  (Ub.  in  diameter,  the  diameter  of  each  flue  being 
2ft.  6in.,  and  the  total  fire-grate  snr&ce  being  40  square 
4Mt.  llMblockaof  peat  were  packed  in  sacks,  each  con- 
t**!"'^  aaa  and  three-quarter  cwt.  of  the  fneL  The  ex- 
faiiii>iii1swfmyif"'»i''""^'*''"'^-r'«*''i'"^«>""''''"'''^» »"  , 
•ad  laated  till  eight  o'clock  p.m.,  thus  covering  a  period 
tt  eight  and  a  half  hours,  during  which  time  18  sacks, 
«r  31^  cwt.  id  peat  were  consumed,  and  1,584  gallons 
«f  water  evaponkted.  As  the  boiler  was  kept  in  constant 
aoric  day  and  night,  a  ooal  fire  was  burning  at  the  time 
0f  ^<wn*nwni^ng  the  experiments  with  the  peat ;  but  due 
allowance  was  made  in  ttia  respect,  by  considering  the 
•xperimeoU  as  having  terminated  at  a  time  when  the 
peat  fires  were  similar  in  condition  to  that  of  the  coal 
§xm  at  the  tiiae  of  commencing  the  experiments,  thus 
civiag  no  nn&ir  advantage  in  favour  of  the  peat.  The 
favri  of  the  water  in  the  boiler  was  carefully  noted  at  the 
mmmfnoemBnt  of  the  ezpwiments,  and  was  at  the  same 
height  on  their  conclusion.  The  quantity  of  water 
•vapoiated  was  accurately  measured  in  a  tank  from 
which  the  boiler  was  supplied,  the  water  fed  to  the 
bnler  being  cold.  The  blocks  of  peat  were  exceedingly 
aonnd,  and,  by  reason  of  the  peculiar  process  adopted  in 
their  pi^iaratioii.  wen  very  portable,  not  having  the 
alighteat  tandoicy  to  enanble  in  transit,  whi(£  we 
^*-«~^  an  important  feature.  They  jnxxiuced  a  most 
SKOsUent  fire,  such  as  we  oonsidered  m  some  respects 
saperior  to  a  coal  fire,  notwithstanding  that  the  blocks 
Bled  on.  the  occasion  were  prepared  from  peat  of  very 
infarior  qpUity,  taken  from  the  upper  stratum,  and  not 
from  the  lower  stratom,  which  latter  would  be  selected 
as  steam  fuel,  and  would  undoubtedly  give  very  much 
better  reanlts.  The  boiler  was  performing  its  regular 
wflrk   while   the  experiments  were  being  conducted, 


during  tiie  whole  of  whiah  time  an  abundant  aapply  of 
steam  was  steadily  maintained.  The  evaporatioa,  as  will 
be  seen,  is  below  that  of  coal,  being  about  4^1bs.  of 
water  per  pound  of  tiA  (a  very  good  result  for  pent) ; 
but,  taking  into  consideration  the  enormous  available 
quantity  of  peat  in  many  districts,  coaibined  with  the 
very  low  pnce  at  whieh  it  can  apparently  be  prepared, 
ancl  also  bearing  in  aund  that  the  peat  tested  was,  as 
before  stated,  of  very  inferior  quality,  we  oonsidered  that 
the  prepared  peat  possessed  important  properties,  bidding 
foir  to  bring  it  largely  into  ase." 

Dr.  Cleghome  remarked  that  the  opener  of  the  dis- 
cussion had  treated  upon  many  topics,  but  the  gist  of 
his  argument  was,  apparently,  to  show  the  iniportanoe 
of  peat  as  a  fuel,  and  that  the  stores  of  peat  in  India  are 
not  being  utilised  as  tbey  should  be.  The  first  Oriental 
peat  brought  to  England  was  brought  from  Thibet ;  and 
ten  years  ago  he  himself  brought  some  from  the  Keil- 
gherry  hilU,  where  it  is  in  constant  use,  and  is  sold  at 
a  moderate  price,  there  being  a  considerable  supply. 
There  is  no  doubt  that  its  use  might  bo,  and  should  bis, 
very  considerably  extended,  and  that  the  result  would 
be  a  considerable  saving  in  the  expenditure  on  fud. 
But  there  are  great  difficulties  in  extending  its  use 
over  large  areas;  for  although  the  ramifications  of  the 
railway  system  have  done  much  to  develop  facilities 
for  traffic  yet  the  means  of  transport  are  very  inade- 
quate. The  peat  fuel  is  produced  only  at  very  high 
elevation  in  India,  its  producing  plants  being  the  same 
in  genera,  though  not  in  species,  as  the  peat-producing 
plants  of  the  British  Islands.  Situated  as  they  are  in 
circumscribed  positions  on  the  tops  of  the  hills,  they  are 
especially  valuable  in  their  sponge-like  properties  by  re- 
taining the  water  to  feed  the  streams ;  and  therefore^  he 
would  go  even  farther  than  Colonel  Wragge,  in  arguing 
the  conservation  of  the  peat-bogs  of  India  in  the 
strictest  manner  from  all  ill-judged  excavutions,  Bow 
the  peat  is  to  be  applied  to  the  siTvice  of  the  railways 
is  a  difficult  question,  which  had  not  really  been  met 
in  the  course  of  the  discussion.  The  real  problem  is, 
how  is  the  peat  to  be  conveyed  from  the  hills  down 
to  the  r^ways  in  the  plains,  while  the  means  of 
transport  are  so  inefficient  f  Dr.  Cleghome  concluded 
by  expressing  his  conviction  that  the  forest  officers, 
the  railway  authorities,  and  everybody  else  in  India, 
would  alike  be  very  pleased  if  it  were  found  that  peat 
could  be  utilised  in  the  way  proposed. 

Us  Ckairmui  sud  the  discussion  which  had  token 
place  having  gone  far  to  elucidate  the  subject,  be  thought 
It  desirable  to  bring  it  to  a  doie.  They  had  had  very 
valuable  testimony  given  by  several  speakers  who  had 
addressed  them — speakers  who  had  the  advantage  of 
practical  knowledge  of  the  subject ;  and,  on  the  other 
hand,  they  had  the  benefit  of  the  observations  of  eminent 

Sublic  servants,  like  Mr.  Home  and  J)r.  Cleghome,  who 
ad  laid  before  them  facts  which  must  be  regarded  in 
considering  the  subject  under  debate.  Even  such  an 
apparently  trifling  matter  as  the  natives'  practice  of 
cutting  off  the  tops  of  certain  young  trees,  in  order  to 
make  tooth-brodies,  becomes  of  importance  when  viewed 
in  ito  relation  to  the  conservation  of  the  forests  of  India. 
People  in  England  would  naturally  ask,  "  Why  don't 
the  people  use  bristles  for  their  tooth-brushes  f"  _  Sneh 
queriste  are  unawture  of  the  fact  that  there  are  in  tiie 
British  service  whole  battalions  of  troops  who  ouiaot  be 
induced  to  use  brushes  for  fear  they  should  contain  bogs' 
bristles,  and  cause  them  to  break  a  ceremonial  observance 
of  the  Mussulman  creed.  And  even  with  regard  to  tooth- 
brushes, there  are  populations  other  than  those  of 
Hindustan,  using  tooth-brushes  to  a  muoh  larger  extent 
than  the  English,  who  yet  strictly  require  that  their's 
shall  be  a  vegetable  tooth-brush  of  a  particular  form. 
Hence  Mr.  Home's  reference  to  the  natives'  practioe  is 
explained  as  a  matter  of  religious  observance — they  are 
compelled  to  use  a  prescribed  kind  of  brush  for  the 
purposes  of  ablution.    The  engineering  experieooe  of 
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Kr.  Olrick  and  Mr.  Uoyd  Wiae  wu  Talaable,  and  th^ 
teatimony  agreed  in  pointing  to  the  yalne  of  peat  aa  a 
fad  for  steaming  porpoaea.  In  thia  connection,  the  im- 
portant experimenta  conducted  by  Mr.  Olrick,  in  regard 
to  road-steamers,  are  worthy  or  great  attention.  In 
England,  the  importance  of  those  experiments  had  not 
haen  appreciated  at  their  proper  value,  but  in  India  their 
bearing  upon  the  means  of  transport  would  command  for 
them  ue  attention  and  consideration  the^  certainly  de- 
served. For  what  did  the  one  thonsand  miles'  journey  of 
Mr.  Olrick'g  road-steamer  prove  f  It  proved  that  engines 
of  a  similar  construction  could  be  effectively  employed  on 
the  great  tzunk-roads  of  India. 

Xr.  Ward  said  that  the  snccess  of  the  trip  between 
Ipswich  and  Edinburgh  proved  nothing  in  regard  to 
India,  because  the  main  difficulty  would  be  to  get  over 
the  bridges.  They  could  not  support  the  weight  of  the 
steamer. 

The  Chairman  said  there  was  no  doubt  Mr.  Ward's 
objection  would  apply  to  some  parts  of  India,  but  all 
Indian  roads  were  fortunately  not  so  badly  situated  in 
this  respect  as  the  road  of  which  Mr.  Ward  had  con- 
siderable experience— the  road  between  Calcutta  and 
Darjeeling.  Mr.  Home  had  remarked  that  the  zemindars 
_have  given  up  the  cultivation  of  trees,  and  substituted 
other  crops  aa  more  remunerative ;  but  it  is  very  probable 
in  India,  as  in  other  countries,  it  would  be  found  that 
wood  cultivation  is  not  a  bad  return  for  investment, 
although,  of  course,  it  is  not  an  immediate  return,  aa  in 
the  case  of  cotton  or  indigo.  As  to  the  causes  of  thefall- 
ing  off  in  the  production  of  cotton  in  India,  they  had  been 
well  explained  by  Captain  Taylor.  The  displacement  of 
cotton  by  indigo  is  caused  by  the  fact  that  at  present  the 
latter  is  more  remunerative  than  the  former.  But  this 
may  bring  about  a  restoration  of  the  cultivation  of 
cotton,  because  the  demand  for  indigo  has  led  to  its  being 
largely  grown  in  Central  America,  and  the  result  may 
be  a  gradual  decrease  in  price.  No  remedy  could  be  ex- 
pected for  such  a  falling  off ;  it  is  due  to  the  free  and 
air  play  of  trade,  and  if  that  is  allowed  to  continue, 
such  fluctuations  must  always  be  expected.  The  question 
of  the  forests  in  India  is,  in  many  respects,  an  exceedingly 
difficult  one  for  the  government.  On  the  one  hand,  it  is 
necessary  to  encourage  the  growth  of  trees,  and  on  the 
other  hand  the  action  of  the  government  may  be  posi- 
tively mischievous  by  stimulating  thejproduction  of  one 
crop  to  the  depression  of  another.  Ilie  whole  subject 
broughtunderdebateby  Col.  Wragge  is  one  of  the  highest 
importance,  beeanse  it  is  certain  that  the  foresto  of  Indiaare 
decreasing,  and  the  absence  of  forests  is  known  to  have 

rroved  an  immense  evil  in  other  countries,  whose  forests, 
y  neglect,  have  been  destroyed.  The  railways  are 
being  affected  by  this  decrease  of  fuel,  and  agriculture 
also  suffers    by  it.    The  other  day,  the  Timet  corres- 

Sondent  in  Oreece,  in  commenting  on  the  effect  of  the 
enudation  of  the  forests  in  that  country,  pointed  to  one 
diatrio^  once  the  dwelling  of  a  large  population,  but 
which  is  now  unable  to  support  its  scantier  people,  en- 
tirely through  the  removal  of  the  forests.  Poresta  are 
valuable  in  many  direct  respects,  and,  in  a  secondary  sense, 
tiiey  afford  a  means  of  storing  np  water,  in  just  the  same 
way  as  the  peat  mosses  which  Dr.  Cleghome  is  desirous  of 
preserving  JTor  that  very  reason ;  and  trees,  where  drcnm- 
stances  are  favourable,  are  of  great  value,  when  planted 
alongthebaoksofwatercourses.  The  Turkish  government 
is  engaged,  through  its  Forest  Department,  in  obtaining 
the  pluitation  of  trees  along  its  water-courses,  where- 
ever  it  is  found  at  all  practicable,  and  is  thus  rendering 
an  important  service  to  the  culture  of  trees  in  the  em- 
pire. It  should  be  remembered  also  that  the  conserva- 
tion of  trees  is  a  great  service,  in  making  fresh  and 
fertile  vegetable  soil;  and  one  of  the  most  effective 
expedients  to  make  waste,  barren  land  profitable,  is  to 

§Iaat  trees  upon  it,  aa  is  done  in   England   and  in 
'landers.     The   benefit  of  this  course  is   especially 
■howD  in  Flanders,  where  land  which  was  little  better 


than  sea  sand  fifteen  years  ago,  has  been  bmulit 
under  profitable  culture,  by  the  depodt  of  Tegfetable 
soil  upon  it  tnm  the  treea  which  were  plaoed  there. 
The  fuel  question  is  obviously  closely  connected  witt 
the  transport  question  in  India,  a  tnd  wliieh 
greatly  heightens  its  importance.  And  while  upon 
this  point,  he  might  remark  that  in  regard  to  the 
lighting  of  Indian  railways,  experiments  are  in  conree 
of  operation  for  using  petroleum  for  this  pnrpoae. 
Suggestions  like  those  made  on  the  present  ocoaaiaii 
were  not  made  as  strictures  or  oensnres  on  the  actioa  of 
the  government ;  they  are  due  to  the  natural  feeling  of 
interest  in  India  which  is  felt  by  Englishmen  in  regaid 
to  a  country  in  which  they  have  spent  the  prime  and 
vigour  of  their  lives,  and  the  welfu«  and  prosperity  of 
whose  people  they  feel  anxious  to  promote.  The  mean* 
of  conference  afforded  by  the  Society  of  Arts  were,  there- 
fore, in  every  way  valuable;  and  the  extension  of 
railways  in  India  makes  possible  that  which,  owin^  to 
the  dimcul^  of  communication,  has  hitherto  been  im- 
possible. In  India,  formerly  those  resident  in  one 
presidency  almost  ignored  the  existence  of  the  other 
presidencies  and  provinces;  but  now  there  are  better 
means  of  communication,  more  frequent  reunions,  and 
consultations  of  officials  are  possible,  and  there  are  better 
means  of  meeting  than  the  bazaars  and  fairs,  and  ordi- 
nary meetings  of  chiefr.  Exhibitioiis  of  all  kinds  are 
extending  in  India,  and  it  is  to  be  hoped  that  the  period 
will  soon  arrive  when  other  institutions  of  England  can  be 
initiated,  and  conferencea  and  consultations  will  be  held 
in  India,  as  on  the  present  oocaaion  in  the  theatre  of  the 
Society  of  Arts.  For  instance,  he  believed  that  mndli 
good  would  result  if  there  could  be  a  oongreas  in  India 
of  those  who  are  interested  in  the  propagation  of  trees 
and  the  extension  of  forests,  where  the  practical  and 
technical  points  of  the  subject  could  be  fiulv  discussed. 
Conferences  of  railway  managers,  of  medical  men,  and 
of  scientific  men  in  India,  might  also  be  held  to  great 
advantage.  To  these  remarks  he  would  add,  thai 
those  present  would  agree  thoroughly  with  him  in 
thinking  the  proceedings  would  not  m  complete  withont 
awarding  Colonel  Wtagge  grateful  thanks  for  the  care- 
ful and  instructive  paper  he  had  read,  and  thoefore  he 
had  great  pleasure  in  prsposing  a  vote  of  thanks  to 
him. 

Lieat-Golonel  Wngge,  having  acknowledged  the 
compliment,  briefly  replied  to  tiie  observations  of  oome 
of  the  speakers.  He  disclaimed  the  slightest  intentioa 
to  find  fault  with  what  the  government  were  dcing  in 
Vtie  matter ;  he  only  desired  to  point  out  that  nothing 
was  being  done  in  the  direction  he  indicated,  via.,  the 
attempt  to  provide  a  cheap  fuel,  in  order  that  the  oottos 
("  lying  buried,"  as  a  high  official  had  stated,  "  fer 
better  times")  might  be  removed.  What  he  wanted 
was  to  show  a  means  of  bringing  on  those  "  bett^ 
times,"  for  it  could  only  be  done  by  a  cheap  fuel.  What 
he  argued  was,  that  there  is  nobody  to  assist  the  rail- 
ways to  find  such  a  fuel,  and  that  something  should  be 
done  to  prevent  disastrous  results  which  the  railways 
are  now  experiencing.  What  should  be  done  he  had 
pointed  out,  as  far  as  his  humble  ability  allowed  him. 
Oapt.  Taylor  had  atgned  that  the  utilisation  of  peat 
would  not  cheapen  fuel,  but  that  the  peat  fuel  would 
rise  to  the  price  of  coal  and  wood ;  but  that  could  only 
happen  supposing  the  government  were  so  neglectful  as 
to  allow  the  contractors  to  act  in  the  manner  Captain 
Taylor  described.  As  regarded  the  general  fuel  queation, 
he  might  add  his  opinion,  that  if  tile  government  dose 
not  keep  the  new  collieries  in  its  own  hands,  the  rail- 
ways will  get  no  advantage,  for  the  coal  from  the  new 
oollieriee  will  be  raised  to  a  price  little  less,  if  any, 
than  the  pricea  at  present  quoted  for  Englidi  cool. 
The  government  should  retain  those  collieries  in  its 
own  nands,  and,  working  them  at  a  fair  interest  upon 
the  capital  invested,  should  secure  them  ftotn  falling  into 
the  hands  of  companies  of  monopolists,  whoso  only  object 
would  be  to  get  a  high  price,  rrgardlesa  of  the  ooose- 


JOURNAL  OP  THE  800IBTY  OP  ARTS,  Dbowibm  15,  1871. 


dl 


Dr.  Oleg^icame  had  aud  the  Potest  Deport- 
Boat  had  aothing  to  do  with  the  fuel,  bat  hit  (Lieat.- 
Oolonel  Wtmgge't)  conteation  waa  that  they  should 
hurt.  Dr.  (Mghcaae  had  alao  pointed  oat  the  usefol- 
luai  of  peat-lx^  aa  natoral  reservoin  for  the  sapply  of 
vater  to  the  atreama ;  bat  the  ptopoaition  adTancea  in  the 
paper  he  faaa  read  would  not  neoeaaaiily  inoapacitste 
the  peat  from  performing  its  natoral  and  highly  useful 
fmu^ionB ;  for,  by  the  exercise  of  a  little  caie,  the 
cuttings  from  the  peat  can  be  made  in  such  a  manner  as 
not  to  injnte  the  piopprties  of  the  bogs  in  the  least. 
^M  gallant  oolong  oonduded  by  repeating  his  entire 
atisenca  of  intention  to  find  &mt  with  the  Forest  Do- 
psrtaie&t  in  India,  but  urged  that  when,  year  after 
year,  the  official  reports  state  that  "  steps  will  be 
tgkea,"  or  that  "  steps  are  about  to  be  taken,"  and  yet 
nothing  ia  really  done,  it  was  time  that  attention  ahoold 
be  dizectad  to  the  subject 
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The  following  books  have  been  presented  to 
tht  Library : — 

Psnu^ileta  on  "  Land  and  Water  Caniage  for  India," 
and  "  The  Navi^tion  of  the  Godaveij." 

The  Flrooeedmgs  of  the  Bcientifio  Association  of 
l^inidad. 

Bepoits  of  the  Inspectors  of  Factoriea  for  the  half- 
year  en^big  30th  April,  1871.  Presented  by  Alexander 
BedgisTe.  

arrBsoBiraioKS. 

The  Michtelinas  subscriptions  are  due,  and 
shonld  be  fonrarded  by  cheque  or  Po8t>ooace 
order,  croeaed  "Ooatts  and  Co.,"  and  made 
payable  to  Mr.  Samuel  Thomas  Davenport, 
Financial  Officer. 
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gyfciWtlMi  of  187S.— A  meeting  of  the  Oeneral 
Farpoaes  (X>mmittee  appointed  by  Her  Majesty's  Com- 
nuaaioners  for  the  Exhibition  of  1851  to  carr^  out  the 
current  aeries  of  Annoal  International  Exhibitions,  was 
beld  on  Wednesday  at  the  Priry  Council  Office.  There 
weze  preaent  the  Marquis  of  Ripon,  (chairman),  Sir 
Fianeu  Sandfoid,  C.B.,  Mr.  Cole,  C.B.,  Mr.  Oibson,  Dr. 
Flay&ir,  C.B.,  M.P.,  Mr.  Thring,  and  Major-Oeneial 
Soott,  C.B.  (Secretary). 

Bnyal  Albert  HalL— His  Boyal  Hig^ess  the  Duke  of 
minKniwh  pieaided  at  a  meeting  of  the  Executive  Com- 
mittee ofthe  Boyal  Albert  HaSi,  held  on  Friday,  the 
8th  instant.  Also  present  Mr.  Cole,  Mr.  Thring,  and 
Ckoeral  Soott,  secretary. 

^•wiaUery. — Intending  exhibitors  of  jewellery  will  have 
to  obtain  cases  in  which  to  array  their  specimensprevioos 
to  aaboittiog  to  the  Committee  of  Selection.  The 
•re  <tt  two  siaea : — 

1.  23|in.  X  16 in.  X  4in. 

2.  le^in.  X  U^in.  X  <in- 
They  open  with  a  plate-glaas  lid. 

Balw   for   Bupplammtaiy  Oalleilei    for    Forein 
liUliiten. — In  conformity  with  paragraph  9  of  the 
oonditiona  for  ^e  erection  of  supplementary 


galleries,  published  in  the  last  Journal,  the  rales  relating 
to  foreign  annexes  are  as  follows : — 

Exhibitors  whose  works  have  been  admitted  to  the 
Exhibition  proper  by  the  Committee  of  Selection  will 
be  awarded  forther  space  where  they  may  display 
objects  belonging  to  the  undermentioned  classes  chosen 
for  the  year  1872,  provided  that  such  objects  are 
duplicates  of  those  displayed  as  manufactorea  in  the 
Exhibition  proper,  or  correspond  as  nearly  as  possible 
with  them. 

Class  8.  Cotton  and  cotton  fabrics. 

Class  9.  Jewellery,  i.«.,  manufactured  articles  worn  as 
personal  ornament  made  of  precious  and  other  metals, 
precious  stones,  or  their  imitations,  jet,  mother-of-pearl, 
steel,  iron,  etc.,  but  not  goldsmiths'  and  silversuiiths' 
manufactured  work  of  other  sorts  which  it  is  intended 
shill  be  exhibited  in  1876.  It  is  intended  that  orna- 
mental watches  shall  be  exhibited  in  1875,  with  other 
horological  manu&ctares.  Fine  art  in  precious  metals 
will  be  sdmitted  with  fine  arts. 

Class  10.  Musical  instruments  of  all  kinds. 

Class  11.  Acoustic  apparatus. 

Class  12.  Paper,  stationery,  and  printing. 

Division  III.  Producta  of  Inventions  and  Disooveries, 
admitted  to  the  Exhibition  proper,  capable  of  being 
exhibited  in  a  very  small  compass. 

Exhibitors  having  supplementary  space,  in  the 
annexe,  granted  to  them  will  be  permitted  to  fit  up  their 
own  cases,  subject  to  the  approval  of  Her  Majesty*! 
Commissioners,  who  will  prescribe  the  system  of  letter- 
ing, and  the  form  of  large  notices. 

The  objects  sold  on  each  day  cannot  be  removed  from 
the  building  until  after  the  close  of  the  day's  Exhibition 
at  6  P.M.,  and  after  duplicates  have  been  substituted. 

The  catalogue  and  prices  of  each  supplementary  col- 
lection  must  be  printod,  and  given  or  sold  to  the  public. 
During  the  Exhibition,  no  doange  can  be  made  in  the 
nature  of  the  objects  displayed  or  in  the  prices  stated. 

Aooustie  Apparatus  and  AppUanoes. — ^The  fallowing 
are  the  general  regulations  for  exhibiting  acoustic  appa- 
ratus and  appliances: — 

1.  The  exhibition  of  acoustic  apparatus  willindude 
all  kinds  of  instruments  and  applumces  for  focilitating 
hearing,  and  for  illustrating  the  laws  that  govern  the 
production  and  transmission  of  sound. 

2.  The  aim  of  the  Exhibition  being  to  bring  promi- 
nently into  notice  specimens  remarkable  for  excellence, 
novelty,  invention,  &c.,  it  is  desirable  to  limit  the 
number  of  specimens  from  each  producer  to  those  which 
are  absolutely  necessary  ;  consequently  no  duplicates  of 
any  object  can  be  admitted. 

3.  The  name  of  the  object,  as  well  as  that  of  the 
manu&cturer,  should  be  securely  attached  to  each  article. 

4.  Objects  produced  in  the  United  Kingdom,  as  well 
as  those  objects  produced  in  foreign  countries,  for  which 
space  has  not  been  guaranteed,  must  be  sent  direct  to 
the  exhibition  buildings,  for  the  inspection  and  approval 
of  judges  appointed  for  the  purpose.  All  objects  must 
be  delivered  at  the  proper  places  in  the  building,  which 
will  be  hereafter  advertised,  and  into  the  care  of  the 
appointed  officers,  free  of  all  charges  for  carriage,^  &o., 
unpacked,  labelled,  and  ready  for  immediate  exhibition. 

fi.  All  objects  belonging  to  this  Class  must  be  delivered 
on  Tuesday,  the  6th  ofMarcb,  1872. 


South  Kensington  Kusenm. — ^With  a  view  towards 
the  completion  of  the  collection  of  water-colour  paintines 
illustnting  the  history  of  that  art,  Mr.  William  Smith, 
vice-president  of  the  National  Portnit  Gallery  Trustees, 
has  allowed  Mr.  Eedgrave,  E.A.,  the  Inspector-General 
for  Art,  to  select  from  his  choice  and  valuable  collection 
as  many  rare  specimens  as,  in  Mr.  Hedgrave's  judgment, 
would  illustrate  the  early  period  of  this  truly  national 
art.  The  works  selected  by  Mr.  Bedgrave  ham  been 
preaented  1^  Mr.  Smith  to  the  nation.        O^  IC 
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EXHIBIttOHS. 


EXHIBITION    OF    THE    ARTS,    INDU8TBIES, 
AND  MANUFACTUEES  OF  IBSLAND. 

A  preHnrinaiy  meeting  of  tiie  vice-preaidento  and 
OMneil  of  the  Exhibition  of  Arts,  Indiutnes,  and  Mann- 
fitctnrea  of  Ireland  was  held  on  December  7th,  in  the 
boardroom  of  the  Exhibition  Palace. 

His  Orace  the  Duke  of  Leinster,  President  of  the  Ex- 
hibition, took  the  chair. 

The  Chairman  said  the  meeting  had  been  called  to 
consider  a  proposal  made  by  Sir  Arthur  Guinness  and 
Mr.  Edward  Cecil  Quinness,  to  place  the  Exhibition 
Piilace  at  the  disposal  of  the  public,  for  an  Industrial 
Exhibition,  during  the  next  year. 

The  following  letter  was  then  read : — 

"  ExblMtlon  Psiaoe,  f th  Dm.,  isn. 

"Mt  Lobd  Dmu,  mt  Loaus  and  GxITtlemin, — Be- 
lieving that  an  exhibition  of  the  arts,  industry,  and 
manuractures  of  Ireland  would  confer  many  adrantages 
on  this  country,  we  have  much  pleasure  in  submitting 
the  following  proposal.  We  propose  to  devote  to  this 
purpose  for  a  certain  time  the  Leinster  H<ill  in  the  Ex- 
hibition Palace.  We  are  aware  that  there  is  not  any 
public  fund  or  Parliamentary  grant,  such  as  South  Ken- 
sington enjoys,  available  for  the  purpose  of  this  exhibi- 
tion. Its  success,  therefore,  must  altogether  depend  on 
the  patriotism  and  liberality  of  our  countrymen,  in  sup- 
plying from  their  private  collections,  manufactories,  or 
workshops,  the  objects  suitable  for  the  purpose.  But  we 
are  satisfied  that  no  public  or  private  exertions  will  be 
spared  in  bringing  this  project  to  a  successful  issue. 
We  propose  that  another  portion  of  the  building  should 
heplaced  at  the  disposal  of  English  and  foreign  exhibitors, 
believing  that  Insh  manufiicturers  and  artisans  have 
much  to  gain  from  a  fair  and  free  competition  with  those 
of  other  countries.  We  should  wish  to  place  the  whole 
exhibition  under  the  management  of  Mr.  Lee,  aided,  of 
course,  by  suggestions  and  advice  from  yon.  As  we 
have  determined  to  make  all  the  pecuniary  advances 
that  may  be  necessary,  and  to  bear  nny  losses  this  project 
may  entail,  we  desire  that  we  shall  have  uncontrolled 
charge  of  all  financial  matters.  The  rest  of  the  building, 
which  will  not  be  required  for  this  purpose,  will  also 
oontinue  under  the  management  of  Mr.  Lee.  Tmsting 
fhia  proposal  will  receive  the  approval  and  support  of 
yoar  Grace  and  this  meeting,  we  have  the  honour  to  be, 
your  Grace's  obedient  servants, 

"  Abthttb  Ed.  Grnrmsa. 
"  Ed.  Cbcil  Gcihnssr. 

"To  hb  Ones  the  Dokeof  Lsfnsttr." 

The  Earl  of  Eowth  proposed  the  first  resolution,  which 
was  to  the  effect  that  the  munificent  and  most  liberal 
offer  made  by  Sir  Arthur  and  Mr.  Edward  Cecil  Guinness 
be  accepted  with  grateful  thanks. 

Sir  Oeorge  Hodson,  Bart,  seconded  the  motion,  which 
ma  adopted. 

lord  Bondhnrstmoved :— "That  the  nobility  and  gentry, 
who  are  eoUeotors  of  art  and  art  mann&ctoies,  be  re- 
quested to  contribute  to  the  loan  museum." 

The  motion  was  adopted. 

The  High  Sheriff  of  the  city  proposed  that  the  gentle- 
men named  on  the  council  should  form  themsdves  into 
a  committee  to  carry  out  the  programme  laid  down,  and 
with  permission  to  add  to  their  number. 

Sir  Johm  Barrinfton  seconded  the  motion,  which  wis 


The  Harqais  of  Conyagham  proposed  the  next  reao- 
Intion,  which  was  as  follows : — "  That  her  Majesty  Uie 
Queen  be  respectfully  solicited  to  contribute  to  the  loan 
museum  of  the  proposed  exhibition,  from  the  collection 
ofmintings  and  pottery  at  Windsor  Castle." 

The  motion  waa  adopted. 


Ike  ChainUHi  annooneed  that  he  hadreoaiTed  alatta* 
from  Mr.  James  Owea,  President  of  &e  Inotitata  at 
Ardutects,  sobmittiBg  tot  the  oonaiteatioH  at  tb« 
meeting  the  greait  desirability  of  making  provision  in  tha 
Exhibition  for  the  stndy  of  orehiteotiire,  in  ecajunetiaa 
with  the  other  arts,  aa  titere  waa  at  preaant  aJiaittwJIlj 
no  means  in  Ireland  for  orehiteetnral  study. 


TRIAL  OP  COTTON-Onre. 

The  following  arrangements  have  been  adopted  for  tha 
cotton-gin  triau,  now  taking  place  at  Manchester : — 

The  organisation  and  direction  of  the  trials  havo  h*tm 
entrusted  by  Her  Majesty's  Secretary  of  State  for  Indira 
in  Council,  to  Dr.  Forbes  Watsm,  Beportar  on  the  Pco- 
ducts  of  India,  with  whom  has  been  associatad  Mijor- 
General  Frederick  Cotton,  C.S.I.  Every  taaOky  wiU 
also  be  given  to  all  persons  practically  interested  in  the 
matter  to  witness  the  proceedings.  In  addition,  tiie  ex- 
periments will  be  carried  out  in  co-operation  with  the 
different  cotton-gin  manufacturers— or  with  the  agents 
— who  have  entered  machines  for  trial. 

The  following  is  a  list  of  cotton-gins  (with  the  maken 
name  attached)  which  will  be  tested  at  the  trials : — 

1.  Cotton's  improved  Macarthy  gin.  (Piatt  Brothera 
and  Co.) 

2.  Piatt  and  Richardson's  patent  doable  ••etisa 
Macarthy  gin.     (Piatt  Brothers  and  Co.)     • 

5.  Piatt  and  Richardson's  double-foiled  ksifc  gin. 
(Plitt  Brothers  and  Co.) 

4.  Single-acting  Macarthy  gin,  fitted  with  HetlAer-' 
son's  patent  diagonal  knife.     (Flatt  Brotiien  and  Oa.) 
B.  Macarthv  gin.    (Dobson  and  Barlow.) 

6.  Knife-roller  gin  (Brakell's  patent.)  (Oobaon  «fld 
Barlow.) 

7.  Double  cylinder  saw  gin.    (Dobson  and  Barlow.) 

8.  Jones's  patent  ooMoa-gln  iritk  revolving  beater. 
(Dobson  and  Barlow.) 

9.  Jones's  patent  cottoa-gitt.    (Dobson  and  Bnlow.) 

10.  Oowper'a  lock-jaw  ootton-gin.  (Curtis,  Pair,  and 
Madeley.) 

n.  Chaufourier's  «  Churka."    fE.  W.  Thomaa.) 

12.  Toothed  roller  gin.    (P.  and  C.  Gamett) 

13.  Dharwar&ctorylSsawgin.  (OoTenuneatfiwtacx, 
Dharwar.) 

14.  Dharwar  fiwtory  10  BOW  gin.  (Government  factory, 
Dharwar.) 

16.  Macarthy  gin.    (Henry  Bayley,  Bon,  and  Oo.^ 

16.  Macarthy  gin.    (Henry  Bayley,  Son,  and  Co.) 

17.  Evan  Leigh,  Son,  and  Co.  patent  improTsd 
Macarthy  double-roller  gin.  (Bran  Leigh,  Son,  maA  Co.} 

18.  Evan  Leigh,  Son,  and  Co.  patent  improfed 
Macarthy  single-roller  gin.  (Evan  Leigh,  Son,  and  Oo.) 

19.  SaffdenV  patent  gin.    (Howard  and  BaUoagh.) 
The  seed  cotton  of  different  kinds  available  for  the 

trials  amounts  to  upwards  of  70,000  lbs.,  and  ootisiats  of 
the  following  varieties,  namely: — Broach,  Dhonfirah, 
Candeisb,  Madras  of  sorts,  American  Dharwar,  Americafk 
Uplands,  and  Egyptian,  together  with  smaller  quaatitaei 
of  Sea  Island  and  Brazilian. 

The  following  are  the  rales  tot  the  ooadttoS  of  tkl 
trials: — 

1.  The  trials  will  take  place  from  10  a.m.  to  S  p.!*,, 
and  will  probably  last  nntil  the  20th  of  December. 

2.  All  the  gins  will  not  neeeasarily  work  at  tb*  aaaa* 
time.  As  a  rule  only  a  limited  nvrnwr  wiB  be  at  w«t| 
simultaneously. 

3.  On  the  part  of  the  direction  care  will  b«  taken  t< 
maintain  the  room,  daring  the  entire  duration  of  " 
trials,  at  an  equal  temperataio ;  to  movide  everv-  gin 
cotton  of  the  same  description,  ana  in  aa  nearly  aa 
sible  the  same  condition:  as  also  to  keep  the    motil 
power  constant  during  the  whole  time.     A  seriae 
definite  tests  will  be  applled.to  show^how  tat  thoeo 
ditions  have  been  fnlnlled. ' 
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4k  The  niiBMawwnt  and  tediaf  of  mA  gin  will  not 
wtimlj  with  the  maken  or  tiksir  aganto  thamselvM,  and 
no  one  will  be  allowed  (o  toooh  or  asMune  any  niachino 
wiAoat  their  eooaenk 

6.  The  kind  of  ootton  to  be  lued  to  tert  the  Mreral 
gae  will  be  a  mattar  of  ^e<aal  i^;reettaiit  with  the  re- 
preeentativea  of  the  ipna.  It  ia,  howevec,  ooneidered  to 
be  deainble  that  t&Si  gin  ehoiM  be  teetad  with  all  the 
nrieties  of  oottoA  in  atoek. 

6.  The  lesolts  of  every  day's  trial  wiU  be  contained  in 
a  "daily^  record  "  kept  separatdy  for  each^:in,  and  the 
accoracy  of  the  atatements  contained  in  it  will  bis  attested 
by  the  (ignatare  of  the  agent  responsible  for  the  p;in. 
If  the  agent  should  take  ezc^tibn  to  any  entry,  or  if  be 
diooid  like  to  record  any  remarks  reapecting  Uie  day's 
iiial,  he  must  do  so  in  writing  in  the  "  daily  record," 
and  on  tiie  day  to  which  it  refers.  No  subsequent  rec- 
tification will  be  admitted.  ▲  book  will  likewise  be  pro- 
Tided  for  the  entry  therein  of  remarks  by  any  of  the  gin 
makers  or  Tiaiton.  All  complaints,  duly  signed,  must 
be  entered  in  thiibmik. 

7.  The  particalars  to  be  entered  in  the  "daily 
record"  -mil  be  the  kind  and  weight  of  Med  ootton 
used,  the  weight  of  clean  cotton  and  of  seed  turned  out, 
the  time  at  sterting  and  stopping  of  the  gis,  the  duration 
and  canae  of  stoppages  ooconing  during  the  work,  &e. 

8.  The  weight  of  the  clean  cotton  and  seed  tamed 
oat  will  be  taken  at  the  end  of  each  day,  and  the  bags 
then  sealed  and  stored  in  such  a  mnnner  as  to  prevent 
all  possibility  of  tampering  with  their  oontenta. 

9.  The  force  consumed  by  each  gin  during  its  working 
^11  be  tested  by  means  of  a  dynamometOT.  under  the 
superriaion  of  Mr.  Amoa,  who,  for  upwards  of  twenty 
yean,  has  conducted  similar  experiments  for  the  Boyal 
Agricultural  Society  of  England. 

10.  The  quality  of  the  cleaned  cotton,  as  usnally 
iertod,  depends  not  on  the  action  of  registering  iostm- 
maata,  biU  on  the  opinion  of  experts.  Precautions  will 
therefon  be  necessary  to  prevent  even  the  imputation 
tiut  pattisUt;  or  accident  can  have  influenced  the  result. 
Tor  this  porpossa  mode  of  dealing  with  the  samples  has 
heea  demed  wbUA  will  prsrettt  any  one  identifying  the 
giaa  fiom  which  the  dfferent  samples  have  been  takeft. 
The  aampiea,  oader  these  oeodi^na,  will  be  submitted 
to  the  broker  and  spinner,  and  only  after  all  the  valua- 
tions and  reports  have  be^  obtaiired  will  the  seals  be 
brskoi  whu^  afford  the  key  to  the  identiftcation  of  tbe 
samples. 

11.  Independent  of  those  valuations,  the  cotton  may 
be  aabjaeted  to  other  tests,  in  order  to  arrive  at  a  more 
•not  datarminaliori  of  the  effisct  nrodoced  upon  the 
qoaltty  of  tta  fibre  by  the  diUbrent  gins. 


COSSSSFOVStHOl. 


There  is,  however,  another  side  to  the  story.  Thsav 
lands,  idaDted  with  groves,  are  assessed  at  a  very  moeh 
less  raie  of  revenue,  as  long  as  they  remain  K  cropp«d< 
Hence  trees  are  moat  commonly  replaced  when  blown  or 
cut  down.  At  times  such  land  it  converted  to  tillage, 
the  name  of  grove  remaining  fraudulently  entered  on 
the  office  books,  in  order  to  avoid  the  higher  assessment. 

Deep  ditches  and  high  banks  are  made  around  such 
plantations  to  protect  them ;  and  unless  such  precaution 
was  taken  not  one  out  of  ten  trees  would  survive  the 
danger  of  the  first  few  years  of  growth. 

Again,  1  spoke  of  the  sad  state  of  the  country,  de- 
nuded of  trees  on  either  side  of  the  East  India  Rail- 
way. There  should  be  set  against  this  the  course  of  tb4 
canals,  with  their  planted  banks  and  well-watered  ad- 
joining gardens.  This  may  be  seen  froOi  the  Himalaya* 
like  a  dark  line  across  Uie  distant  plains,  and  ttom 
the  nurseries  large  numbers  of  trees  are  annually  seni 
forth. 

But  the  chief  object  of  my  letter  is  to  ask  any  of  took 
correspondents  to  kindly  tell  us  how  many  peat  Oog* 
there  are  in  India  ?  Where  they  are  P  What  is  theic 
extent  ?  How  can  they  be  utilised  f  and.  How  mucn 
carriage  tntpeitte  the  compressed  peat  will  bearf  At 
tbe  same  tame,  1  wonld  inquire  whether  the  whoM  of 
the  boUers  and  furnaces  in  India  would  not  need  t6  6a 
reconstructed  if  peat  were  used,  presuming  it  could  M 
obtained  in  »nything  Hke  sufficient  quantities  ? 

Colonel  Wragge  evidently  had  the  use  of  p^t,  to  »tJJ)» 
plement  if  not  supplant  wood  fuel,  in  his  miild  wMln 
writing  the  essay,  and  should,  I  think,  have  enlighteflMl 
us  on  some  of  the  above  points. — I  am,  &c., 

0.  HoBNB  (likte  B.C.8.). 

RarwaM,  Deeetafcer  2,  1871. 


IHPIAK  FOBESTS  AND  INDIAN  RAILWAYS. 

Sm, — I  was  very  sony  to  see  so  few  persons  met  to 
diaeiia»  GoL  Wiagga^i  valoAble  paper  on  "Indian  Forests 
and  Tn'*'*"  Bailways."  The  subjects  connected  with  this 
comprehensive  title  are  so  vast  and  momentous  that  a 
month  of  conference  would  not  exhaust  the  discussion  ; 
y«t  only  one  hour  waa  given  to  it 

Tjrnt  inaocnrate  notions  should  be  conveyed  by  my 
few  hairty  remarks,  I  would  widi  to  add  to  them  a  few 
tinf  in  the  JttinuU.  The  property  in  the  forest 
trees  in  villages  in  the  north-west  is  vested  in  the  land- 
holder or  ismindar,  and  not  at  all  in  the  cultivator, 
who  may  sot  plaat  without  permisrion,  as  it  would  be 
•sasmiiigtherights  of  thesoperior landlord.  Qovemment 
has  DO  power  to  prevent  these  trees  being  cut,  however 
it  maT  widi  to  avert  the  iinnry  caused  by  too  great  a 
deaudation  of  the  country  of  its  groves  of  trees. 


THE  NAVAL  UNIVEESITY. 

Sin, — With  reference  to  the  able  letter  npfln  th!< 
subject,  which  appeared  in  your  last  number,  permit  &i 
to  state  that  I  fully  concur  with  the  writer  in  the  opinidfi 
that  it  is  very  desirable  to  make  the  nuval  university  Itt 
fully  available  for  the  mercantile  as  for  the  Royal  marind> 
In  fact,  I  should  consider  it  a  great  mistake  to  establi  A 
a  national  naval  uaiversity  on  a  narrow  basis,  and  I  aiA 
convinced  that  innumerable  benefits  Would  arise  frodl 
Opening  to  the  mercantile  navy  the  doors  of  a  well- 
constituted  and  wisely-managed  college,  for  both  t&4 
general  and  the  techolMl  education  of  naval  offloer*  of 
all  classes.— I  am,  ftc,  E.  J.  BaSO. 

Hall,  Stli  BMsmbar,  1871. 


PB0CE£DISO8   OF   INSTIITJTI0V8. 


Hertford  Local  Board. — The  annual  distribution  of  tho 
prizes  and  certificates  of  this  board  was  held  on  Tuesday, 
December  6th,  at  Hntford ;  Richard  Hoare,  Esq.,  pr^ 
sided.  The  report  showed  that  the  numbeo:  of  candi- 
dates that  had  come  up  for  examination  was  very  largely 
in  excess  of  previous  years,  a  large  proportion  of  them 
being  females.  The  meeting  was  addressed  by  the 
Chairman,  the  Rev.  Canon  Blakesley,  W.  O.  Larkins, 
Esq.,  who  represented  the  Society  of  Arts,  and  Robert 
Dimadale,  Em}.  M.P.,  the  chairman  of  the  Local  Board. 


MEETINGS. 


Charity  Organisation  Boeiety.— A  meeting  of  this 
Society  was  held  in  the  great  room,  by  permission  of 
the  Council,  on  Tuesday  afternoon.  It  was  found 
impossible  to  put  off  this  meeting,  the  promoters  of 
which  were  promised  the  use  of  the  room  some  weeks  ago. 
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nie  meetings  of  tbe  Society  of  Arts  have,  howerer,  been 
postponed  for  the  present,  on  ucoonnt  of  the  dangerotu 
Ul&eaa  of  His  Boyal  Highness  the  President. 


OEITEBAL   50TES. 


Btatiitlei  of  Qiweniland. — A  statement  of  the  revenue 
and  expenditure  of  the  colony  of  Queensland  for  the 
quarters  ended  3Ist  March,  1870  and  1871,  recently 
published,  shows  that  the  gross  receipts  for  the  present 
year  amounted  to  £203,468  17s.  lOd.,  whilst  for  the 
corresponding  quarter  of  1870  tiie  receipts  were 
£191,270  8s.  3d.,  the  apparentincreasebeing£12,188  9s.  7d. 
The  Customs  receipts  during  the  quarter  above  referred  to 
amounted  to  £84,218,  against  £61,766;  the  land  revenues 
amounted  to  £57,760,  against  £60,856  ;  the  amount  re- 
ceived from  posta^,  licences,  &o.,  was  £21,100,  against 
£18,385  in  1870 ;  the  expenditure  for  the  quarter 
•mounted  to  £246,322,  against  £236,622  in  1870. 

Baw  OottOA.  —  The  following  shows  the  qoaatity  of 
law  cotton  imported  into  the  IJnited  Kingdom  during 
1870,  and  the  oountries  from  which  it  was  recMved : — 
United  States,  6,496,045  cwt. ;  British  India,  8.040,560 
owt;  Egypt,  1,283,037  cwt;  Brasil,  673,331  cwt; 
France,  330.663  cwt;  Natolia  (AsiaMinorJ,  51,681  cwt. ; 
European  Turkey,  33,278  cwt;  sunory  European 
countries,  36.271  cwt ;  Chili,  36,119  cwt ;  Peru,  21,216 
cwt;  New  Granada,  34,296  cwt;  Foreign  West 
India  Islands,  14,660  cwt. ;  British  ditto,  18,851  cwt ; 
Venezuela,  8,268  cwt.;  New  South  Wales,  7,928  cwt; 
Queensland,  8,201  cwt ;  New  Zealand,  3,348  cwt ; 
West  Coast  of  Africa,  12,503  cwt ;  Argentine  Con- 
federation, 1,478  cwt;  Ecuador,  28  cwt;  Mexico,  18 
owt;  British  Qniana,  1.812  cwt;  Nova  Scotia,  4,317 
cwt ;  China,  94  owt ;  Siam,  135  (cwt ;  French  India, 
2,348  cwt ;  Ceylon,  8,269  cwt ;  Persia,  527  cwt ; 
Algeria,  20  cwt. ;  Oambia,  120 ;  Sierra  Leone,  493  cwt ; 
Gold  Coast,  2,721  owt. ;  Cape  of  Good  Hope,  561  owt ; 
Natal,  4,368  owt. ;  Mauritius,  6  owt ;  Euphrates  and 
Persian  Gulf;  1,060  cwt. ;  Syria  and  Palestine,  7,326 
Greece,  571  cwt ;  Malta,  832  owt ;  Hlyria  and  Dal- 
matim  2,114  cwt;  Italy,  611  cwt  Total,  12,047,964 
owt 

Act  fer  the  PiVTMition  of  Crime  in  Dealing  in  OU 
Ketala. — ^This  Act,  which  came  into  operation  on  the  2nd 
November,  contains,  among  other  strmgent  clauses,  one 
levying  a  penalty  on  dealers  in  old  metals  purchasing 
qnatides  of  less  than  a  specified  weight.  The  clause, 
whirh  is  No.  13,  runs  as  follows : — ^Any  dealer  in  old 
metals  who,  either  personally  or  by  any  servant  or  agent 
purchases,  receives,  or  baigainsfor  any  metal  mentioned 
in  the  first  column  of  the  schedule  annexed  hereto, 
whether  new  or  old,  in  any  quantity  at  one  time  of  less 
weight  than  the  qnantitjr  set  opposite  each  such  metal 
in  the  second  column  of  the  schedule  annexed  hereto, 
shall  be  guilty  of  an  offence  against  this  Act,  and  be 
liable  to  a  penalty  of  five  pounds  ....  For  the 
purposes  of  this  section,  the  term  *  dealer  in  old  metals ' 
shall  mean  any  person  dealing  in,  buying,  and  selling 
old  metal,  scrap  metal,  broken  metal,  or  partiy  manu- 
factured metal  goods,  or  defaced  or  old  metal  goods,  and 
whether  such  peraon  deals  in  such  articles  only  or 
togethpr  with  second-hand  goods  or  marine  stores." 
The  following  is  the  schedule  referred  to  in  the  clause. 

QwntlUei  of  not 
iMstbsn 
Lead,  or  any  composite,  the  principle 

ingredient  of  which  is  lead II21b. 

Copper,  do.  do.  661b. 

Brass,  do.  do.  661b. 

Tin,  do.  do.  661b. 

PewtMT,  do.  do.  561b. 

German  sUver  or  spelter,  do.  56  lb. 


OMJMling  Te*  Orop.— The  ont-tum  of  tea  in  <li« 
Darjeettng  cJstriot  this  year  has  reached  three  miOioa 
pounds.  New  gardens  have  recentiybeen  opened  cot  ia 
theTerai;  more  are  expected  to  follow,  and  it  is  expected 
that  in  a  few  years  the  export  of  tea  from  Daijediag 
will  reach  ten  millions  of  pounds.  The  annual  increase 
is  estimated  at  400,000  lbs.  The  great  drawback  noir 
is  a  line  of  railway,  to  connect  the  Darieeling  with  the 
East  Indian  railway  at  Sahibgunge  or  BajmsAaL 

Consumption  of  Frandh  Wines  in  XngUad. — ^Mr.  T. 
G.  Shaw,  in  a  letter  to  the  Timet  of  Dec.  13th,  says  that 
"  during  the  ten  years  previous  to  the  reduction  of  the 
duties  m  1860,  the  annual  average  consumption  vt 
French  wines  in  this  country  was  about  one  glass  finr 
each  person,  and  it  is  now  one  bottle,  the  increase  from 
1869  to  the  end  of  1870  being  f^m  696,913  to  4,157,372 
gallons,  and  will  this  year  he  nearly  a  million  mora. 
The  increase  is  ^reat,  but  our  population  has  increased 
above  three  miUions,  and  our  wealth  probably  50  par 
cent"  ^^^^^^^^^^^^^^ 

OBDOrAXT  XBBXOIOS  07  THE  aOOIXTT. 

WednescUiy  evenings  at  eight  o'clock. 

DaoBHBiB  20.—"  Observations  on  the  Esparto  Plant." 
By  BoBasT  Jobxsiok,  Esq. 


CABTOK'LKOTVBBB. 


The  Third  Lecture,  "On  the  Maanfsctnre 
and  Refining  of  Sugar,"  by  0.  Haoohtoh  Gill, 
Esq.,  was  deUvered  on  Monday  evening,  December 
11th.  The  remaining  lecture  will  be  given  aa 
follows : — 

LieruBa  4. — Mokdat,  Dmbkbib  18. 

The  refining  of  sugar,  the  complete  deanaing  of  i^— 
Melting  or  blowing  up — ^Filtering,  charcoaling,  baling, 
filling  out  draining,  liqnoring,  rtoving — Utjiisatinn  of 
syrups — ^Treacle. 

These  Lectures  are  open  to  Members,  each  of 
whom  has  the  privilege  of  introduciag  two 
friends  to  each  Lecture. 


MEETINGS  FOB  THE  ENSUING  WEEK. 

MM..~80CinT  OF  AXT8,  8.      Cutor  httmn.     Mr.  C 

Hufbton  Oill,   "Ob  the  Manofkotan  •od  BiOaiiic  of 

Sogar." 
SooUl  SeiMMa  AMocUUon,  8.     Mr.  Jaoob  Wslnr,  •' Oa  Ifa* 

Devolniinn  Tnufgr  and  Dlipodtton  of  Lsad.* 
BriUsh  ArohUwtt,  8. 
Aotiurles,  T.    Mr.  W.  M.  Madwm,  "Oa  Ox  Law*  of 

SlekneM  sod  Innlidisin  and  thrir  nUtlon  to  Uu  Law  d 

UoriMtr." 
Msdlcsl,  S. 
Aslalle,S. 
Anttaropologlcsl,  8. 
London    lutitotion,    4.      Fraf.    Hoxlev,  "ElaBuotaiT 

Phydolonr." 
TDSs.....rivU  BnglitMn,  8.     AnnuJ  OmanI  MreUic. 

National  Unl'ii  for  the  Ednoatlon  of  Women,  4.    At  IS. 

Csdogsn-pUc«,  S.  W. 
BUtlitleal,  t|.    Dr.  Balfoar,  ■'  On  tba  Comianttv*  Bcalth 

of  Seamen  and  Soldlan." 
Fatbologieal,  8. 
WBD.....8UCISTT  OF  AVTS,  8.   Mr.  Bobart  Johutaa,  •«  Oliaar. 

tationa  on  tba  Etfario  Plaat" 
Oaoloflcsl,  8. 

Bojrsi  Soelaty  of  Lltamtnia,  8|. 
Sdanca  and  Art  Deputmeiit  (Snnth  riiinlii||liiiiltiiaauin). 

3|.    Prof.  Dnngaa,  "  Elementary  Phniognptay." 
Tao«s...Bnyal,  «|.  '^    "^ 

LInnaan,  S.     Prof.  Owen,   "On  the  Anatomy   at  Iha 

AUiarlean  King-crab  (Ltmnhu  polfpknmu). 
Chanieal,  s.    Mr.  H.  Baatatt,  "OnSolytaaad  Oyilyta.- 
Nnmlauilo,  T. 
PbUoaopWcal  Clnb,  f. 
London  InaMtolioB,  4.    Mr.f.aBnaf^'inendlosivlif 
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FRIDAY,  DECEMBER  22,  1871. 


< /sr  M<  «ie<t(|r  iAmU  t<  oddreool  (0  M<  Acretery, 
JoDmlrat,  AtUpH,  Umdtm,  W.C. 


IXRH  OKSIHABT  KESTHrO. 

Wednesday,  December  20th,  1871 ;  Edwin 
Cbadwick,  Esq.,  C.B.,  Member  of  CouncU,  in 
the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society  : — 

B*k«r,  Benj.  Bloomfield,  Roupell-park,  Streatham,  S.W. 
Coddington,  Thos.  Batler,  3,  Kensington-park-gardens. 
Collcati,   Thomas   Edward,    12,   Finsbnry-pluoe  south, 

E.C.,  and  £IsfieId-lodge,  EiiTenscuurt-park,  'W. 
mdea,  James,  41,  Spring-gardens,  Manchester. 
Haworth,  Abraham,  Pall-mall,  &  Strutt-st.,  Manchester. 
Haher,  Michael,  41,  Upper  Temple-street,  Birmingham. 
Miller,  Lieat.-Col.  James,  20,  Hyde-park-gate  South,  W. 
Torrena,  Lieut-Col.  K.  R.,  M.P.,  Heine,  Ashburton. 
Walker,  Enoch,  4,  Banbury-terrace,  South  Hackney,  E. 

The  following  candidates  were  balloted  for, 
and  duly  elected  members  of  the  Society : — 

Baker,  Robert,  107,  Albion-road,  Stoke  Newington,  K. 

Bin,  Smtth  Heniy,  Nuthurat,  near  Horsham. 

BtJke,  Ber.  Charles,  19,  Marqaess-road,  Canonbury,  N. 
Ode,  Alan  Summerly,  South  Kensington  Museum,  W. 
Cole,  lieot.  Heniy  Hardy,  R.E.,  10,  St.  George's-tenace, 
6ioaceit«r-n>ad,  Kensington,  W. 

Drew,  JosL,  LL.D.,  F.R.A.S.,  BelgniTe-ter.  Weymouth. 

SUimm,  C.  0.,  Adelphi  Bank-chambers,  South  John- 
street,  LtTerpool. 

Qoodnuui.  John  C,  3,  Oilston-road,  West  Brompton,  S.  W. 

Hardy,  Balph  Price,  London  and  Provincial  Assurance 
Society,  21,  Fleet-atreet,  E.C. 

Home,  Chaa.,  Innistail,  Beulah-hill,  Upper  Korwood,  S.E. 

Nnnn,  T.  W.,  F.E,C.S.  Eng.,  8,  Stratford-place,  W. 

Straight,  Bonglaa,  M.P.,  1,  Cloisters,  Temple,  E.G. 

Thomson,  T.  D.,  21,  St.  Augustine-road,  Camden-town. 

Hmmwmann,  F.A.,  7,  Fen-court,  Fenchurch-street,  £.C. 

n*  Chaiiman  gaid — I  must  allude  to  the  postpone- 
ment of  the  paper  to  be  read  to-night  from  last  Wed- 
nesday, on  account  of  the  dangerous  illness  of  His 
Boyal  Highness  the  President  of  this  Society,  and 
exprees  oar  congratulations  at  his  recovery  so  far, 
and  the  hope  that  he  wiU  speedily  be  restored  to  fiill 
health  and  strength.  I  regret  very  much  the  absence, 
from  illness,  of  my  esteemed  friend,  Mr.  David  Chadwick, 
the  member  for  Macclesfield,  who  should  have  taken  the 
chair  to-night.  I  regret  it  for  the  subject.  He  has  given 
efficient  aid  to  the  movement  for  cotton  supply,  and,  as 
we  know  here,  for  the  silk  supply.  Those  supplies,  when 
sttained,  are  good  for  the  commerce  of  the  country,  and 
for  the  clothing  and  ornamentation  of  the  body.  But 
Us  active  aid  is  wanted  for  the  promotion  of  an  improved 

a  per  supply,  which,  however  important  as  a  merchan- 
w,  is  of  the  higheet  importance  lor  the  supply  of  cheap 
fitentore,  and  the  intelligence,  and  order,  and  progress 
of  the  community.  I  beg  your  pardon,  and  ask  yourin- 
dnlgeooe  for  what  may  appear  to  be  a  digression,  but 
which  I  woold  submit  as  an  exordium,  and  my  personal 
noond  of  sympathy  for  the  snt^ect  of  tiie  paper 
fe-Di^it^  as  well  as  the  public  policy  it  involves.  Li 
1(11, 1  wrote  a  paper  in  mt  WmtmintUr  Bin*u>,  urging 


the  importance  of  the  removal  of  all  of  what  I  first  named 
as  taxes  on  knowledge — as  obstacles  to  the  mental  and  moral 
progress  of  the  people.    The  late  Archbishop  Whateley 
and  Dr.  Arnold,  of  Bngby,  proposed  a  subscription  for 
printing  and  circulating  that  paper  separately.    For  a 
time  that  question  was  called  in  Parliament  my  question. 
By  the  exertions  of  Lord  Lytton  and  of  Mr.  Milner 
Gibson,  one  part  of  it  was  carried,  and  by  Mr.  Gladstone 
the  remaining  part  was  cleared  away  by  the  entire  removal 
of  the  paper  duties.   It  is  now  the  conmtion  before  us  that, 
having  made  infonnation  accessible  to  some  portions  of 
the  people,  by  a  repeal  of  fiscal  charges,  we  should  make 
further  advances  and  keep  the  ground  already  made,  by 
getting  cheap  and  good  reading  paper.     The  advance 
already  made  reaches  only  a  proportion  of  the  reading 
population.     The  extension  of  education  will  advance 
the  demand  for  paper  beyond  the  present,  or  even  the 
present  prospective,  means  of  supply.    There  are  people 
now,  as  there  were  then,  who  view  all  advances  of  cheap 
newspapers  or  cheap  literature  with  apprehension.    One 
ground,  or  one  of  the  grounds,  which  I  then  advanced 
for  it,  was  that  it  was  a  means  of  safety,  and  indeed, 
that  if  it  were  beset  with  some  danger,  it  certainly 
was  a  means  of  {guarding  against  yet  greater  dangers 
to   society.      For   I   showed  that  there   was  nothing 
circulated    necessarily    openly,    and   to    some    eztei» 
responsibly,  in  print,  that  was,  or  that  could  be,  so  bad 
as  the  statements,  feelings,  and  opinions  that  were  cir- 
culated secretly,  without  responsibility,  viva  voce,  amongst 
non-reading,  uneducated,  and  ignorant  populations.    I 
will  give  an  illustrative  instance.     During  the  choleie 
visitation,  which  we  had  to   deal  with  at  the  General 
Board  of  Health,  we  were  assured  of  profound  beliefii 
prevalent  amongst  the  uneducated  of  one  district,  that 
the  cholera  was  a  poison  purposely  distributed  by  the 
government  to  thin  the  population ;  that  wells  were 
poisoned ;  and  that  the  government  medical  inspectots 
sent  to  check  or  stay  tho  pestilence  were  the  maleficent 
agents  for  its  propagation.     If  such  things  had  been 
promulgated   in   print,   we    could   have    got  hold  of 
the ,  author    or    the    promulgator,    and     made   him 
answer    for   it,   and  have,  by   print    and   otherwise, 
stayed   the  moral  pestilence.      I  received  from  India, 
a  wort  time  ago,  a  paper,  advocating  the  education 
of  the  Hindoos,  the  teaching  them  to  read,  especially 
that  they  might  read  newspapers,  which  was  advocated 
on  the  ground  that  the  circulation  of  matter  in  print 
would  in  time  set  aside  the  more  dangerous  circulation 
of  matter  vivi  voct.     No  doubt  the  Hindoo  writers  would 
be  uncomplimentary  to  the  English  rulers,  but  it  would 
enable  the  latter  to  see  more  of  what  was  going  on,  and 
adapt  themselves  better  to  native  feeling,  and  to  guard 
against  such  under-currents  as  that  in  relation  to  the 
greased  cartridges,  and  tho  violent  outbreak  to  which  it 
led.  As  examples  of  the  terrible  states  of  ignorance,  which 
require  correction,  an  instance  was  given  when  a  hill  dis- 
trict was  cleared  of  population  by  a  report  that  the  advanc- 
ing British  were  coming  to  seize  and  slay  them,  and  melt 
them  down  for  their  fat.    In  one  instance  a  fellow  pre- 
ceded a  progress  of  the  Governor-General,  and  levied 
black-mail  upon  the  villagers,  b^  telling  them  that  he 
would,  on  payment,  exercise  his  influence  to  prevent 
their  children  being  seized  and  killed,  for  th^  great 
functionary  was    fond  of   eating    babies.     It  is  only 
those  who  conduct  police  inquiries  who  are  aware  of 
how  little  tiie  literate  world  knows  of  tiie  daogerooa 
fanaticism  and  undercurrents  of  false  opinion  and  male- 
volent  feeling  that  circulate  unchecked  in  the  illiterate 
world  beneath  and  around  them.    Thepessimistspprahen- 
sions  of  the  effect  of  cheap  political  papers— whatsoever 
may  be  their  shortcomings  in  the  opimon  of  the  men  of  the 
cloister — have  certainly  been  falsified  by  the  results, 
whilst,  it  must  be  conceded,  it  is  in  this  country  they  are 
steadily  improving  in  quali^,  and  advancing  in  legitimate 
influence.    This  may  be  said  not  only  of  the  large  cheap 
political  newspapers,   but  of  the  non-politioal 
created  and  multiplying,  for  the  advaaoement  ot 
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jonnials,  branches  of  arts  or  comnMrce,  raoh  ai  agiicultoral 
farmers'  jonnmls,  gardeoera'  journals,  trade  joomals, 
■cience  joumala.  One  apprehension  formerly  expressed 
was,  that  any  one  mij^ht  set  up  a  cheap  and  mischievous 
joomal.  The  fact  ia,  no  one  can  set  up  a  cheap 
journal  without  machinery  and  large  capital. 
Hectiocal  papers  do  not  succeed.  Those  only  succeed 
that  have  immense  sales — hitherto  nnthought  of^  and 
for  great  sales  they  must  address  themselves  to  the 
widest  open  general  feelings  that  can  be  collected.  The 
cheap  newspaper  must  be  a  large  manufacture,  and  this 
mannfacture,  like  tJie  manu&cture  of  cotton,  is  largely 
dependent  on  the  price  of  the  chief  material — the  material 
of  which  paper  is  made.  A  halfpenny  in  the  pound,  or 
a  fraction  of  a  halfpenny,  will,  with  the  cheap  papers, 
make  «  difisrence  of  many  thousands  a-year  to  a  pro- 
prietor— a  difference  of  sooceas  or  failure.  The  com- 
modity to  be  treated  of  to-night,  the  esparto,  is  advan- 
cing, it  appears,  almost  to  the  condition  of  cotton 
amongst  textile  manufactures.  It  has  advanced  beyond 
wood  or  any  other  fibre,  and,  indeed,  beyond  rags. 
Its  culture,  you  will  hear,  is  exposed  to  a  very 
serious  check,  which  threatens  to  be  a  check  to  the 
progress  of  cheap  literature,  and  to  that  of  salutary 
mental  infloenoe,  and  the  extension  of  education  in  this 
oooiitry.  I  may  observe  that  the  popular  education  in 
Gtorsaany  loaes  much  of  its  effvct  on  intelligence  and 
habitual  alertness  of  mind  of  the  people,  that  much 
mental  stagnancy  exists  there,  from  their  having  little 
of  cheap  papers  of  any  sort  to  read,  on  account  of  the 
taxes  on  knowledge,  and  fiscal  obstructions  that  are  still 
maintained  there.  Here,  cheap  and  good  paper  is  our 
present  desideratum  for  advancement. 

The  Paper  read  was — 

BSPARTO:  A  SERIES  OF  PRACTICAL  RE- 
MARES  ON  THE  NATURE,  CULTIVATION,  PAST 
HISTORY,  AND  FUTURE  PROSPECTS  OF  THE 
PLANT:  INCLUDING  A  DEMONSTRATION  OF 
THE  IMPORTANCE  TO  THE  PAPER-MAKING 
TRADE  OF  PROMPT  AND  VIGOROUS 
MEASURES  FOR  ITS  PRESERVATION. 

By  Robert  JdinstOB,  Esq. 

Important  ute  of  tht  Etparto  plant. — E^>arto,  or 
Spanish  gnus,  is  a  fibre  which  has  for  some  years  past 
been  more  or  less  familiar  to  the  paper  manufacturers 
of  Englsad.  The  Timet  is  printed  on  paper  made  more 
or  less  from  this  material,  and  so  are  most  of  our  leading 
Journals,  periodicals,  and  current  publications  generally. 

Eapid  Incroaoe  m  it»  Comumpiion. — In  the  year  1856, 
some  60  tons  ware  imported.  In  1870,  the  consumption 
had  risen  to  over  100,000  tons ;  and  in  the  past  eleven 
months  of  the  present  year  the  imports  have  exceeded 
180,000  tons,  being  to  various  degrees  in  excess  of  the 
importation  of  jute,  wool,  flax,  and  hemp,  and  standing 
second  to  cotton  only. 

Its  value,  from  £4  per  ton  in  1868,  has  risen  to  £10, 
which  has  been  the  current  price  during  the  present 
year,  though  to-day,  owing  to  the  arrival  of  the  new 
crop,  it  is  temporarily  quoted  at  from  £1  to  £1  10s.  less. 

Olifoet  of  thepremnt  Paper. — Owing  to  various  circum- 
stances, however,  the  peculiarities  attending  the  growth 
and  harvesting  of,  the  esparto  plant  have  never,  as  yet, 
received  the  attention  which  tuey  deserve ;  and  it  will 
be  the  object  of  the  present  peperto  give  prominence  alike 
to  tlie  serious  risks  by  which  the  plant  is  menRced,  and 
further  to  the  possibilities  of  its  wile  and  suciissful 
development,  if  those  risks  are  avoided,  and  proper 
methods  nnd  precautious  are  adopted. 

fbur-fold  iivisioii. — It  is  designed  first,  then,  to  sup- 
I^  s  few  definite  fiicts  on  the  plant  itself,  and  on  the 
olunate  and  soils  that  are  specially  favourable  to  its 
^Bowth.  Secondly,  some  account  will  be  given  of  the 
time  and  mode  of  harvesting.  Thirdly,  a  hrief  estimate 
viU  b«  taken  of  the  quantity  of  esparto  that  may  be  in- 
*—-~\  to  have  been  in  growth  in  Bpain  at  the  time  of  its 


first  introduction  into  English  trade;  and,  besides  a 
mention  of  its  local  uses,  it  is  more  particularly  pro- 
posed under  this  head  to  explain  the  rapid  deterioration 
und  destruction  of  the  plant,  through  a  want  of  sound 
system  when  the  demand  suddenly  rose ;  and  fourthly, 
a  series  of  suggestions  will  be  offered  on  the  true  modes 
of  preserving,  cultivating,  and  propagating  esparto,  the 
whole  being  based  on  a  close  observation  and  practical  ex- 
perience running  over  several  years.  The  paper  will  be 
concluded  by  a  summarjr  of  general  deductions  with 
reference  to  this  increasingly  valuable  article  of  oom- 
msroe. 

I. — OsantBAL  AcoonHT  or  thb  Piant. 

Stparto  known  to  the  Aneiente. — Esparto  is  no  novice 
in  the  field  of  practical  uses.  Horace  {Epodtt  iv.)  men- 
tions it  as  the  material  of  thongs  or  whip-lashes  tor  the 
backs  of  refractory  slaves  ;  Idvy  ,(xxii.)  tails  ns  (hat 
Hannibal  stored  a  large  quantitv  for  various  uses  early 
in  the  Second  Punic  vVur  ;  and  Pliny  has  made  mOT9 
than  one  allusion  to  the  plant.* 

Bntanieal  ClattiJUation. — Its  Latin  name  in  those  days 
was  tpai  turn ;  in  more  recent  Latin  it  is  th«  Stipt 
Itnacisaima  of  Linnaeus,  and  the  Macrochloa  tettacittima  of 
Kunth  (see  Appendix  A) ;  and  its  name  in  colloquial 
Spanish  of  to-day  is  atoeha  (feather-grass  or  bass-weed), 
or  raigon  (a  large,  strong  root). 

Ita  Apptarance  and  Grototh. — It  grows  in  root-clnsterf 
from  two  to  ten  feet  in  circumference;  and  tunnels 
between  these  clusters  carry  off  to  the  nearest  outlet  any 
excessive  wet  from  rain  or  melted  snow.  The  leaf— the 
part  utilised  in  trade— grows  to  a  length  varying  tnti 
six  inches  to  three  feet.  A  southern  aspect  insures  the 
finest  fibres ;  less  genial  quarters,  and  a  higher  altitade 
away  from  the  coast,  produce  the  larger  and  coaner 
qualitiee.  The  leaves  are  from  one  and-a-half  to  (avt 
millimetresf  in  diameter,  and,  though  fiattish  daring 
grow^  when  they  ripen  they  become  dry  and  dosed,  wwk 
the  even,  filiform,  nuhlike  appearance  by  which  espsito 
grass  is  ordinarily  known  in  trade.  They  are  smooth,  aoA 
very  tenacious,  and  there  is  a  joint  or  articulation,  callaA 
the  una  or  "  nail,"  where  the  blade  meets  the  stem. 

The  Atoehon. — The  name  atoehon  is  given  to  the  jnao- 
tion  of  the  annual  growths  on  leafy  stems  of  the  {riant 
with  the  perennial  stock  that  forms  its  base.  This  stem 
is  also  cylindrical,  and,  though  without  knots,  it  is 
covered  with  short  hairs,  making  it  rough  to  the  iawBf 
ward  touch.  The  atoehon  first  appears  in  December  or 
January,  and  continues  growing  till  spring,  when  the 
ear  shows  itself.  This  grows  to  upwards  of  fonr  and  a 
half  f  ft  in  height,  makes  an  excellent  and  favonrita 
food  for  cattle,  and  in  yecuv  of  scarcity  is  used  for  that 
purpose.  The  fiowering  follows  in  April  or  May,  tlia 
ripening  in  May  or  June,  the  falling  of  the  seed  in  June 
or  Jul^,  and  its  germination  in  the  autumn  fbUovisg. 
Seed  IS  produced  for  the  most  part  annually,  and  lfa| 
quantity  depraids  much  upon  the  rainfall. 

Early  delieaey — Period  ^growth. — The  young  seedliny 
is  very  delicate,  and  easily  killed  by  late  frwta.  For 
the  first  two  years  the  early  growth  is  scarcely  per- 
ceptible ;  even  at  the  end  of  that  time  it  is  hard  to  4is- 
tinguish  variety  of  species ;  and  the  process  of  growtli 
continues  for  no  less  than  12  or  IS  years,  at  the  end  of 
which  period,  and  not  till  then,  the  plant  will  begin  to 
fwodttoe  serviceable  esparto.  It  may  then  improve  and 
develop,  under  proper  conditions,  up  to  a  great  age. 

Climttt*. — The  best  climate  for  its  growth  is  that  of  tbe 
sea-coast,  and  at  moderate  altitudes.  AVhether  tba 
merit  is  due  to  iodine  or  to  chloride  of  sodium,  or  to  a 


•Pllnjr  {HItt.  So),  xi.  8)  mentloiu  whole  district*  ot  i. 
ItpartoHa)  In  Spain.  Columella  fix.  4)  notices  tlie  (Jant,  tacreUxr 
wlUi  tbe  arbutc,  aa  bod  to  gailier  honey  from.  Pilny  aitaln 
(xiz.  7)  leys  it-iluvrn  as  hU  opinion  that  spartmm  mt  6nt  Dro«arM 
litto  Speln  irom  Africa  by  the  CarthaglnUns,  ander  HsiiBltakly^OL 
SiS.  1  his  ma  moat  protMbly  a  futm  of  bis ;  and  lliere  la  bo  r^mmm 
Ijo  aapfioae  tliat  the  plant  was  not  IndigeDoos  on  both  sldts  of  the 
Mediterranean  from  a  very  remote  date.  (Bee  farther,  Appeedix  B4 

^  ■""""■■  DigifeodbyL.OOgle 
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eeBbiiMtian  of  lach  chemical  influenees,  the  &ct 
nmaina  that  no  nitaatioiu  can  compare  with  those  on  the 
coaat.  Here  is  foand  the  fine,  ihort,  eren  esparto,  so 
much  prized  hy  the  paper  manufacturer,  a  fibre  of  such 
sound  quality  as  even  to  sngi^est  the  inquiry  whether  it 
sught  not  be  tamed  to  use  for  textile  purposes  as  well. 
Sunshine  ia  as  useful  as  sea-air ;  and  shade  propor- 
tionately hurtful. 

hUaud Duttriett  compared  wUk  Qxut  Zandt. — It  most  not 
he  sapfosed,  however,  that  the  sea-side  position,  though 
inTiiisVly  beneficial,  is  indispensable.  Equally  fine 
(^wtha,  though  with  a  lon^  leaf^  occur  in  good  inland 
■taatieas,  the  difference  being  one  of  relative  propor- 
tioB.  On  tbe  sea-coast  the  whole  of  the  esparto  grown 
is  the  short,  finely-fibred  grass ;  in  the  interior,  this 
ptime  sort  will  form  one-half,  and  sometimes  no  more 
than  oae-fifkh  of  the  whole.  The  very  coarse  and  rank 
piDwth  that  now  and  then  finds  its  way  into  the  market 
li,  in  rsadity,  nothing  more  than  the  cleaning  of  old 
esparto  laaila,  oewly  bronght  into  cultivation.  These 
very  landa,  after  a  few  yean'  proper  care  and  harvesting, 
wffl  yieU  as  fine  a  quality,  though  with  a  longer  leaf, 
as  the  districts  om  the  coast. 

~  SsA. — Esparto  is  soraetimea  found  in  a  tiiinly-ooated, 
•tDnysoil — sometimes  in  sandy.  It  prefers  lime  and 
ebslk,  and  sever  reaches  perfection  in  clay.  Depth  is 
■st  nseessacy,  na>  richness ;  though  it  most  be  remem- 
bmd  that  eoporto  has  hardly  yet  been  tried  in  rich 
•afl,  having  been  regularly  stabbed  up  to  make  room  for 
oaatla  a*  other  nuMre  profitable  croi«  in  lands  rich 
moogh  to  bear  them. 

6arii3a. — 13ie  sh(»t,  and  sometimes  discolonred, 
esparto  o€  the  coast  is,  from  its  fineness  and  tenacity, 
Sie  first  CsToorite  in  delicate  manufacture ;  but  the  long, 
handaome,  gold-coloured  esparto  of  the  interior  is  a  good 
eompetitaB  errai  for  delicate  nses,  and  oommands  a 
hii^her  price  for  other  purposes.  The  name  given  to 
tl^  qoality  ia  farUllo  (sieve),  the  sieves  for  cleaning 
'a  beiag  nade  from  it.  Through  Antwerp  and 
ahnr;^  it  ia  largely  introduced  into  Oermany, 
I  it  ia  oaed  tat  basket-making  and  other  purposes. 
He  £ifarl»  Am. — ^The  esparto  sane  may  be  said  to 
run  from  32°  to  41°  north  latitude.  This  includes  the 
Botham  part  of  Spain  and  the  northern  rim  of  Africa. 
In  one  shape  or  other  the  plant  is  indigenous  throughout 
this  cone,  at  altitudes  ranging  from  the  sea-level  to  about 
1,A00  fisat  above  it. 

frimeipal  DMHcii. — The  esparto  proper,  so  to  speak, 
is  imUcanoos  to  Spain,  and  is  found  m  the  provinces  of 
GnadaUjara,  ToImo,  Ciudad  Beal,  Albaoete,  Cordova, 
Jaen,  Grenada,  Almeria,  Mnrcia,  Alicante,  Yalentia, 
aa4  Baleaiaa.  The  largest  quantities  are  found  in 
and  Hnrcia.  Though  the  northern  belt  of 
,  and  other  parts  of  the  Hediterranean  coast  pro- 
I  the  phmt,  as  has  berai  remarked,  in  various  forms, 
it  ia  remarkable  that  Italy,  resembling  Spain  in  so  many 
of  it*  £eatares,  is  almost  entirely  destitute  of  it. 

XI' — ^TiiCB  AXD  Mode  of  HAHYEariiia  Espaeto. 

Jttlif  tin  Bmrliat  Tinu. — Full,  grown  in  July,  espeoiany 
ia  tka  ouMt  sunny  localities,  esparto  should  never  be 
eallerted  earlier  than  that  month.  Even  then  it  is  not 
alt>»ya  practicable  to  gather  it,  as  labour  will  be  often 
)a»-occopied  by  wheat  or  other  crops.  The  general 
eaOection  of  esparto  is  thus  rarely  organised  befbre 
Aagnst,  from  which  date  until  the  end  of  October  har- 
vesting may  proceed  with  perfect  n.fety.  If,  from 
seaiuUy  of  hands,  or  want  of  means,  the  process  should 
W>  Tim  on — as  is  sometimes  the  case — ^until  a  considerably 
later  date,  very  serious  injury  and  deterioration  of  the 
flaot  will  follow,  on  which  sal)ject  more  will  be  said 
psawjiUy. 

Oftrsiitn  »/fuUinf  tU  ZetHm.—Tba  operation  of  har- 
veatmg  is  not  performed  ^mowing,  but  hr  pulling  the 
isa««s  from  tha  atoeha.  When  fully  ripe,  between  July 
cr  Anguil  and  October,  the  leaf,  wini  a  steady  pull,  quits 
tie  mUeis,  which  it   leaves  uninjured  in  the  ground. 


ready  to  send  forth  its  shoots  in  Kovemberor  Decembei^ 
for  the  growth  of  the  following  year. 

Variotu  Methods. — The  pulling  of  the  leaf  is  aocom> 
plished  by  various  methods.  One  is  by  means  of  a  short, 
drumstick-shaped  piece  of  wood,  named  araneadera  ae 
ngedera.  This  hangs  suspended  by  the  hondle  from  Uia 
harvester's  shoulder,  waist,  or  wrist.  With  his  right 
band  he  lays  hold  of  the  tops  of  the  esparto  and 
twists  them  round  the  pointed  end  of  the  drumstick, 
upon  which,  with  a  sudden  upward  and  sideward  pull, 
the  esparto  leaves  are  torn  from  the  atoeha,  and  left  col- 
lected in  the  left  hand.  After  practice,  this  operation 
is  performed  with  great  quickness  and  dexterity.  ▲ 
second  method  is  the  use  of  a  flat  piece  of  leather,  lamm 
by  a  short  coid  from  the  wrist,  and  manipulated  mn<» 
like  the  dnimatick.  A  third  is  by  the  hand  only,  pro- 
tected from  injory  by  a  leather  covering.  As  soon  at 
the  left  hand  has  collected  as  much  as  it  can  grasp  be- 
tween the  index-finger  and  the  thumb,  the  bundle  is 
secured  by  a  turning  of  its  own  leaves,  and  laid  on  the 
ground  to  dry.  Every  two  of  these  bundles  make  up  a 
manada  ;  ten  or  twelve  manadas  make  a  larger  bondla, 
or  haet;  and  every  three  of  these  make  a  earftt,  o> 
donkey-load.  Thecar^,  whuidry, weigbsaboutSairohat 
(2  owt.  24  lbs.),  and  n  the  acknowledged  measure  by^ 
which  esparto  is  bought  in  the  interior. 

Dry  Weather  Bnentiai. — '^fhe  harvesting  should  ne-vac 
go  on  except  in  dry  weather.  Bain  makes  the  artieulte 
tions  connecting  the  leaves  with  the  rtigau  grow  softenad 
and  swollen,  so  that  they  resist  the  pull  with  tenaoity. 
At  the  same  time,  the  grooad  has  grown  so  fiir  soft  tMt 
it  allows  the  root  to  be  torn  up  by  the  pull,  whkk 
naturally  results  in  extermination  to  the  plant  and  annoy* 
ance  to  the  paper-maker,  who  finds  a  material  waighad 
with  his  esparto,  and  ^et  constituting  not  only  a  loss  in 
itself,  but  an  expense  in  separation. 

ni.— Estimates  Quantitt  op  Espabto  at  the  Tnoi 

OF  rrs  First  Ubb  in  PAPsa-itAKiNO.     I^ocal  TJssal 

Bapid   Dbtebioration  of   the  Plant  tbbouoh  *. 

WANT  OF  Sound  System  when  the  Demand  Sudd^i.^ 

Boss. 

After  an  infinity  of  pains,  it  is  but  aa  approxjmato 
idea  at  best  that  can  be  formed  of  the  total  quantity  af 
esparto  existing  in  Spain  at  the  date  of  the  first  demand 
for  paper-malong.  It  will,  howerer,  be  probably  iiaa> 
the  actual  fact  to  conclude  that,  in  the  provinces  meiW^ 
tioned  above,  an  aggregate  equal  to  about  S20,000 
tons  of  esparto  must  have  been  growing  at  tJiat  data^ 
Of  this  quantity,  the  home  reqoirements  at  that  data 
probably  lUd  aot  exceed  26,000  to  30,000  tons,  leaving  a 
surahis  of  190,000  fbr  export.  Of  these  30,000  tcms,  fuky 
16,000  were  supplied  to  the  towns  and  villages  aloag  thi^ 
coast  for  manufacture  into  ropes,  yams,  mats,  sandals,  a> 
baskets.  Host  of  these  articles  woold  find  a  subsaqueat 
market  m  Madrid,  or  slsewheia  in  tha  larger  centres  af 
industry.  Crevillente  is  a  sort  of  seat  and  focos  at 
esparto  mat-making.  A  certain  portion  of  tha  pnodooa 
would  also  be  sent  nnworiced  up  into  Madrid,  sqwciaUy 
from  the  provincea  of  Toledo  and  Ouadalajaia,  to  be  naea 
for  mat  or  basket-making  on  the  spot, 

Zov)  Oatt  at  that  Bate. — It  is  worth  remarking  that 
the  cost  of  esparto  at  this  time  consisted  mainly  in  ttw 
labour  of  collecting  and  in  transport ;  and,  as  the  esparto 
grounds  were  then  in  cloae  proximity  to  the  coast,  tha 
average  price  seldom  exceeded  2os.  to  Sfis.  per  too,  of 
which  sum  from  28.  6d.  to  6s.  only  were  paid  to  the  pro- 
prietor as  value  for  the  crop. 

Vaet  Szlnt  of  Watte.— Oi  tha  190,000  tons  remaining 
uncultivated  and  valueless,  vast  quantities  were  allowed 
to  rot  in  the  ground.  The  remainder  was  grubbed  nn, 
partly  to  man  room  for  cereals,  partly  to  serve  as  thatdi 
for  dwellings,  wheat-stacks,  and  farm  buildings,  as  fnd 
for  the  oven,  or  in  place  of  sods  for  embankments.  Suck 
embankments  would  be  used,  especially  in  the  neigh- 
bourhood of  the  mountains,  to  protect  fruit  trees  wxm 
any  sadden  flow  of  water,  or  to  retain  water  on  • 
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district,  and  prevent  its  outflow  ontil  iirigation  ia  com- 
plete. Even  now,  when  the  yalae  of  esparto  has  so 
greatly  increased,  the  right  of  grubbing  is  looked  upon 
m  some  localities  as  a  tenant  right,  and  exercised  to  the 
rapid  extinction  of  the  plant.  At  the  time  now  mentioned, 
however,  the  grubbing  which  was  then  in  vogue  did  not 

Erove  so  hurtful  as  might  have  been  expected.  To  save 
ibonr  the  inhabitants  chose  the  easiest  plants  to  extract, 
that  is,  the  oldest,  and  left  the  ^onng  and  healthy  speci- 
mens in  a  much-improved  condition,  through  the  loss  of 
their  dead  or  decaying  companions. 

Sise  of  Douilt  Cropping. — At  the  date  in  question,  the 
esparto  wanted  for  home  use  was  regularly  harvested, 
one  crop  only  being  pulled  in  the  year,  and  that  at  its 

Sioper  season.  But  from  the  day  when  the  fint  sudden 
omand  was  made  for  English  paper  manufacture,  the 
whole  system  became  disorganised.  Instead  of  going 
back  at  once  to  dormant  lands  in  the  interior,  the  col- 
lectors called  on  the  coast  lands  to  give  double  crops. 

Vieimu  Bffcett  ofRtckltst  Harvaling. — The  second  crop 
was  premature ;  it  yielded  an  ill-grown,  fibrelees  esparto. 
The  roots  were  often  torn  up  with  the  plant  during  this 
second  and  unseasonable  gathering,  and  a  zone  which  at 
that  time  ^ve  the  finest  esparto  in  the  country  is  now 
as  bare  as  if  the  plant  had  never  existed  upon  it.  Driven 
from  the  lands  whic^  their  own  avance  nad  destroyed, 
tbe  collectors  were  now  compelled  to  go  farther  into  the 
interior,  at  an  increase  of  cost  for  transport ;  and  here 
they  worked  over  again  the  damage  done  to  lands  near 
the  sea.  In  partionlar,  the  districts  in  the  Sierra  de  la 
Almenara  and  Campo  de  Lorca  present  to-day  a  deplorable 
contrast  to  the  flourishing  state  in  which  they  were  only 
a  few  yean  since,  when  the  harvesting  was  regularly 
done,  and  before  Uie  vicious  practices  had  set  in,  owing 
to  the  want  of  foresight  in  meeting  the  suddenly  in- 
creased demand. 

Jhvhle-cropping  not  in  ittelf  It\jurioui. — The  mere  fact 
of  a  double-cropping  is  not  injurious,  however,  provided 
the  operation  be  carefully  and  judiciously  done.  It  is 
the  abuses  committed  by  careless  and  hasty  harvesters 
that  do  the  mischief,  and  a  few  simple  considerations  will 
make  this  clear.  The  same  cluster  of  aloehat,  as  they 
to-day  exist,  do  not  send  forth  their  leaves  at  precisely 
the  same  time.  The  shoots  from  some  atochas  in  the 
cluster,  more  fiivonrably  circumstanced  than  the  rest, 
will  make  greater  progress  in  their  growth,  while  others, 
from  adverse  causes — whether  in  cultivation  or  harvest- 
ing— will  be  retarded.  Hence,  in  July  and  August,  when 
the  whole  crop  ought  to  be— if  well  managed — of  the 
same  length,  npe  and  fit  for  harvesting,  rarely  more  than 
one-third  has  attained  its  full-length  and  maturity ;  a 
second  third  will  have  accomplished  two  out  of  three 
parts  of  its  growth  ;  the  rest  will  be  scarcely  or  even  less 
than  half-grown.  By  harvesting  all  the  crop  indis- 
criminately, injury  is  done  both  to  the  plant  and  to  the 
crop — to  the  plant,  from  loss  of  juices  consequent  on 
the  forcible  tearing  of  the  leaves  from  the  atoeha,  or  the 
actual  uprooting  of  the  atotha  itself,  from  the  harvester's 
endeavour  to  tear  the  young  and  immature  esparto  from 
it;  and  to  the  crop,  from  a  sappy  and  fibreless  esparto, 
with  the  roots  attached,  forming  the  centre  of  every 
wumada  that  is  gathered,  to  the  discredit  of  the  shipper 
and  the  loss  of  the  manufacturer. 

Judiciously  and  carefully  to  make  two  collections 
frtim  lands  uius  circumstanced  would,  so  far  from  in- 
juring, foment  and  improve  them.  On  the  other  hand, 
to  defer  harvesting  till  all  the  leaves  were  ripe,  would 
involve  obvious  damage. 

If  collection  were  thus  postponed,  all  that  portion  of 
esparto  which  had  first  attamed  maturity  would  die, 
and,  by  entwining  itself  amont  the  atotkai,  would  choke 
the  young  growths,  and  retard  the  development  of  the 
plant,  "nie  true  method,  then,  in  order  to  bring 
neglected  or  ill-used  lands  into  an  efiScient  state  of  cul- 
tiration,  is  to  have  two  collections,  with  proper  super- 
vision and  trustworthy  labour,  for  the  first  two  or  three 
yean ;  and,  after  a  little  time,  the  esparto  getting  into 


a  more  healthy  and  vigorous  state,  will  shoot  simul- 
taneously, develop  and  ripen  in  ttie  same  way,  and 
produce  a  full,  even,  heavy  crop  in  the  proper  season. 
Trustworthy  supervision  u  everything  in  these  collec- 
tions. 

Care  and  proper  tupervirion  eetentitU. — Shortsighted 
and  avaricious  producers  make  rough-handed  and 
reckless  harvesters,  who  gather  the  growing,  the  ripe, 
and  the  dead  iodiscriminately,  and  tear  the  leaf  from 
the  root,  and  the  root  from  the  ground.  The  wise. and 
sound  superintendent  will  see  that  the  harvester  takes 
hold  only  of  the  tops  of  the  long  esparto  standing  up 
among  its  fellows,  leaving  the  medium  for  the  second 
gathering  in  FebruEuy  and  March  (if  dry\  and  the 
short  to  come  in  with  the  July  crop  in  the  autumn 
following. 

Tendmey  of  the  plant  to  deereatetoithoiU  earefUleuUivatun. 
— It  deserves  especial  remark  that  the  produce  of  more 
than  one  hundred  esparto  lands,  harvested  by  the  writer  in 
the  year  1868,  showed  analarming  decrease  in  the  quanti^ 
from  that  which  they  produced  the  year  previous ;  and, 
in  one  instance,  an  area  that  in  1865  gave  a  crop  of  600 
tons,  only  yielded  300  in  the  year  referred  to.  It  may 
also  be  remarked  that  a  small  eoto  of  about  600  acres,  the 
property  of  the  writer,  and  on  which  most  of  the  ex- 
periments presently  to  be  mentioned  were  made,  shows 
an  annual  decrease  in  the  crop  of  from  2  to  7  (and  in 
some  cases  even  10)  per  cent.  This  is  a  crop  harvested 
with  due  care,  but  without  propagation  or  other  cultiva- 
tion being  brought  into  play.  Unless  private  enterprise 
steps  in,  or  legal  enactment  is  made  to  operate,  there 
can  be  no  question  that  the  lands  will  steadily  degenerate, 
and  the  plant  will  vanish  away.  Tet  it  is  inoonteatible 
that,  with  ordinary  propagation  and  cultivation,  the 
plant  can  be  not  only  well  preserved,  but  so  fostered 
that  it  reaches  double,  treble,  and  even  quadruple  its 
ordinary  produce. 

8o  far,  the  main  causes  have  been  examined  which 
occasion  the  destruction  or  serious  injury  of  the  esparto 
plant.  A  few  general  remarks  wiU  now  be  offered, 
based  on  a  practical  experience  of  several  years,  on  per- 
sonal tests  and  experiments,  and  on  information  gleuied 
from  the  most  observant  of  the  farmers,  and  beanng  on 
the  best  methods  of  preserving  the  existing  esparto,  as 
well  as  of  fomenting  and  increasing  its  growth. 

lY. — Pbactical  Suoobstions  on  trb  Bbst  Uodb  or 

PbjSSBBVINO  and  PbOPAOATINO  EsPASTO,  EMBODmO 
THB  RESTII.T  OP  PsBSONAL  EXPBBIBNCE  AND  InQVIKT 
THROUOHOCT  TUB  ZoNB. 

The  comparative  neglect  of  esparto,  or  positive  preja- 
dico  against  it,  for  a  long  period  of  time  preceding  its 
adoption  as  a  paper-making  material,  and  the  extraordi- 
nary apathy  of  owners  even  since  that  date,  rend^  it 
peculiarly  difficult  to  get  at  what  may  be  called  the 
traditionary  treatment  and  management  of  the  plent. 
When  we  recollect  that  esparto  is  a  plant  which  has 
now  for  fifteen  years  or  more  attracted  a  large  share  of 
attention,  that  prices  were  rising,  and  the  plant  well 
understood  to  be  decreasing,  or  tending  to  decrease,  in 
all  the  districts  of  its  growUi,  such  apathy  is,  to  say  tiie 
least,  surprisinp;.  It  is,  however,  s  fact ;  and  it  forms 
the  writer's  chief  apology  in  putting  forward  the  results 
of  his  own  personal  experiments,  though  he  is  bound  to 
add  that  these  results  have  been  confirmed  by  later 
observation  in  each  case,  and  by  information  received 
from  the  most  enlightened  cultivators  throughout  the 
esparto  zone.  To  preserve  to  the  paper-making  trade  a 
most  valuable  material  which  is  threatened  with  ex- 
tinction, to  develop  its  growth,  and  promote  sonnd 
culture  through  the  large  belts  of  land  wliich  it  now 
occupies,  have  seemed  to  him  fit  objects  of  arduous  enter- 
prise and  minute  inquiry. 

Three  Poteible  Methods  of  Re-produetion. — Esparto  is 
reproduced  by  three  methods — by  seed,  by  transplanting, 
and  by  the  peculiar  method  of  burning  the  old  atoehat. 
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la  niasg  the  pUnt  fix>m  seed,  a  decided  preference  must 
Ik  given  to  hand-so  ^<riDK. 

A.— Railing  the  Plant  from  St*d. — The  precise  periods 
ill  ieed-<»Ueotion     differ    according  to    altitude,  and 
to  the  degree  of  exposure  in  lands.     The  coast  lands 
viQ  \a  tesidy  by  the    month  of  June  ;   those  further 
bidt,  not  tiU    July ;    those   lying  high,  and  furthest 
inland,  not  till  August,  or  even  later.     Great  nicety  is 
rajnind    in    hitting     the      time     for    seed-collection 
Hcsnt^r.    If  gathered  prematurely,  the  seed  will  be 
nadaa ;  tf  the  right  time  is  allowed  to  pass,  there  will  be 
no  ieed  to  collect.     A  roughness  to  the  touch,  when  the 
fin^en  ire  passed  lightly  over  the  ear,  is  the  surest  indi- 
abaa  of  tlu9  proper  season.     The  ears  can  then  be  cut, 
and  when  they  have  been  dried  in  the  sun,  the  seed  can 
be  j^Mtated  either  by  hand,  or — when  large  quantities 
bave  to  be  dealt  with — byflutedwoodenroUers.  Cftremust 
always  be  taken  to  hare  it  stored  dry,  and,  when  properly 
sscnred  from  damp,  it  is  believed  that  the   seed  will 
retain  its  generating  powers  for  an  indefinite  number  of 
years.    In  September,  the  ground  destined  to  receive  the 
seed  sboold  be  prepared  either  by  light  ploughing,  or, 
in  sofoe  localities,  the  simple  moving  of  the  surface  by 
an  Riglish  harrow  will  be  found  enough.     Ko  great  in- 
clement of  earth  is  required  beyond  what  suffices  to 
«OTetthe  seed. 

"Rtm  af  Somaf. — ^The  best  months  for  sowing  are 
Octaiber  and  Xorember.     In  these  months  the  ramfall, 
vUch  is  iMWJtial,  may  be  most  surely  reckoned  on,  and 
the  mid-winter  season  is  too  cold  for  the  seed  when 
spuouUug.     In  certain  localities,  also,  it  will  be  found 
desirable  to  protect  the  seed,  when  sprouting  has  com- 
menced, by  a  covering  of  some  kind,  as   its  delicacy 
leqoires  precsotion  against  any  extremes  of  cold.    Im- 
nediately  after  sowing,  which  should  be  done  with  even 
legolarity,  catUe  may  be  tamed  with  advantage  over  the 
RToond,  aiid  will  suffice  to  tread  it  into  the  soil;   or 
Bosh-barrowB  and  rollers  may  be  used,  the  latter  being 
iscouunended  where  the  cold  is  likely  to  be  severe.    The 
sfids  wiO  begin  to  appear  only  in  the  second  year ;  after 
tkat  time,  however,  with  proper  attention,  it  will  slowly 
ievdon  until  the  tenUi  or  fifteenth  year,  when  it  ought 
to  begm  to  be  productive.     The  quality  of  esparto,  how- 
>*er,  produced  at  this  early  period  is  of  such  a  nature 
that,  were  it  not  for  injury  done  to  the  atocfut,  it  would 
be  advisable  to  leave  it  un^ithered,  as  the  actual  value 
vooU  mot  be  sufficiently  m  excess,  speaking  generally, 
«f  fbe  cost  of  production.    To  leave  it,  on  the  other 
had,  woold  cause  the  atoeha  to  rot ;  whereas  regular 
poQuu;  &om  the  first  period  of  production  strengthens 
be  plant,  increases  the  growth,  and  ensures  a  clean, 
beaJthy,  thicUy-grown  crop  of  esparto  for  the  future. 
After  loar  or  five  years'  growth,  the  clusters  of  alochas 
■iQ  requiTe  thinning,  and  they  should  again  be  separated 
^  weeded  oat  in  the  eighth  or  ninth  year  of  progress. 
By  this  means  the  early  and  seasonable  development  of 
flia  atocAa  is  fomented  and  stimulated  ver^  beneficially  ; 
I  ro<Hn  is  left  for  its  expansion,  the  disturbed  earth 
a  serviceable   ru-dr^sing,  and  sun  and  air  are 
_  ,'  admitted.     It  is  true  that  this  operation,  simple  as 
it  M,  iavolres  an  expenditure  of  some  moment,  when 
MaiB&  «i  orer  lands  so  wide  as  the  esparto  districts. 
^W  gBst  benefit,  however,  secured  to  the  alochaa,  and 
tts  £Mi  that  the  cheapest  labour,  such  as  that  of  women 
mbJ  bojt,  is  amply  sufficient  for  the  purpose,  justify  the 
OBtl^j-.      The  advantages  of  thinmng  may  be  tested 
hf    obsti  ling   that    the   best    and   healthiest    esparto 
vSn  be  nnifurmly  found  on  the  outer  circle  of  patches, 
•CV  io.  short,  wherever  the    roots  have  had  full  room 
te  grow,  and  where  the  sun  has  most  effectually  reached 

-•. — Jfodt  ofTrantplanting. — ^Themode  of  transplanting 
w  M  follows  :— An  entire  atoeha  is  taken  up,  any  separa- 
tiaa  of  the  roots  being  csrefnlly  avoided  in  the  process. 
Kistlien  divided  into  four,  six,  or  more  portions  called 
~  '  •  <w  pellat,  which  are  placed  one  by  one  in  the  holes 
to  receive  them.     These  holes  should  be  about 


20  X  20  X  20  centimetres*  in  size,  and  separated  from 
each  other  by  an  interval  of  at  least  CO  centimetres.t 
The  ffolpea,  when  placed  in  the  holes,  should  be  covered 
well  over  with  earth,  which  should  be  thoroughly  pressed 
down  by  a  hoe  or  by  the  feet,  as  it  is  an  important 
point  to  secure  the  roots  against  the  influence  of  the 
outer  air.  The  best  season  for  transplanting,  like  that 
for  sowing,  is  early  autumn ;  if  the  frosts  have  once  set  in 
the  labour  of  weeks  may  be  lost  in  a  night,  and  the 
golpM  may  all  be  found  dead  in  the  holes.  Transplant- 
mg  may  also  be  carried  on  in  spring,  but  only 
if  the  rainfall  has  been  sufficient.  The  necessity 
for  rain  makes  it  desirable  in  the  ordinaiy  season  to 
open  the  beds  early  in  September,  so  as  to  be  ready  for 
the  first  fall  of  the  autumnal  showers,  which  are  biane- 
ficial  both  to  the  plants  and  to  the  earth  with  which 
they  are  afterwards  covered,  and  which  is  most  servicable 
when  thus  thoroughly  moistened  beforehand. 

C. — Methodof  Burning. — B^the  third  method  of  repro- 
ducing esparto,  the  growth  is  not  only  stimulated  bat 
the  lands  arc  thoroughly  cleaned  and  kept  in  a  healthy 
condition.  This  is  the  method  of  burning  the  old 
atoehat,  the  double  advantage  of  which  process,  to  both 
plant  and  soil,  is  very  marked.  The  old  atoehat  are 
fired  after  the  esparto  has  been  collected,  and  they  will 
then  be  found  to  send  out  new  shoots,  whose  vigour  and 
vitality  are  so  jgreat  that  they  will  continue  to  supply  s 
yield  of  the  &iest  quality  during  man^  years.  But 
though  leaves  will  be  thrown  out  immediately  after  the 
burning  of  the  old  growths,  yet  the  esparto  will  not  have 
attained  the  proper  length  until  the  fifth  or  sixth  year 
succeeding  the  process.  As  in  the  case  of  the  seedling 
plants,  the  leaves  should  be,  after  the  first  two  or  three 
years,  collected  annually,  in  order  to  prevent  decay  in 
the  (slices  on  the  atoehat,  to  the  prejudice  and  rapid 
injury  of  the  plant.  This  strong  stimulant  of  burning, 
though  its  first  mention  is  sometimes  heard  with  sur- 
prise, is  in  accordance  with  what  is  observed  in  wild, 
natural  growths  after  such  a  conflagration  as  a  prairie 
fire ;  and  it  must  be  remembered  that  the  ashes  form  a 
highly  useful  manure.  The  process,  in  various  applica- 
tions was  familiar  to  the  ancients,  and  is  mentioned  with 
strong  approved  by  Virgil  (Qeorg.  i.  84).  The  method 
can  obviously  not  be  applied  upon  new  lands,  but  there 
is  none  so  effectual  for  cleansing  the  soil  and  stimulating 
the  plant  upon  old  ones,  and  the  atoehat  so  produced  will, 
there  is  reason  to  believe,  be  quite  as  healthy  and  long- 
lived  as  the  seedlings. 

Comparative  Ettimate  of  the  Three  Jfethodt. — In  com- 
paring these  three  methods  of  reproduction,  it  will  be 
observed  that  sowing  has  one  rather  serious  drawback. 
Twelve  years,  on  the  average,  are  required  before  the 
seedling  plant  will  produce  serviceable  esparto.  The 
risks  of  frosts  during  the  early  years  of  growth  are  also 
formidable ;  but,  on  the  other  hand,  sowing  is  a  less  costly 
and  more  simple  operation  than  transplanting.  The 
transplanted  esparto  begins  to  be  abundantly  productive 
in  the  sixth  or  eighth  year  after  removal ;  and,  when  once 
the  removed  plants  have  taken  well  to  the  soil,  there  is 
nothing  further  to  be  dreaded  from  the  operation  of  cold. 
The  process  is,  notwithstanding,  a  costly  and  difficult 
one,  and  labour  is  not  always  to  be  reckoned  on  at  the 
proper  time,  while  a  want  of  due  care  and  intelligence 
may  neutralise  the  advantages  which  otherwise  ought  to 
be  secured.  Excepting,  therefore,  in  some  localities  sub- 
ject to  stormy  winds  and  steady  frosts,  sowing  is  to  be 
preferred  to  transplantation.  On  new  lands,  it  is  obvious 
that  one  or  other  of  these  methods  must  be  adopted,  but 
on  old  lands  burning  is  comparatively  better  than  either 
for  stimulating,  improving,  and  increasing  the  ^wths. 
Perfectly  simple  and  economical,  and  guaranteemg,  as  it 
does,  a  closely-cropped  field  of  good  esparto  in  the  fifth 
or  sixth  year,  this  process  combines  the  advantages  of 
the  other  two  without  any  of  thefr  disadvantages.  All 
that  is  necessary  is  to  isolate  the  portion  to  be  burned 
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Arom  the  tctt  of  the  field,  and  to  place  a  few  men  round 
the  extremities  to  cut  the  fire  off  from  extending.  The 
esparto  having  been  already  palled,  the  atoeluu  will  bum 
bat  dowly,  and  the  moat  ordinary  care  will  effectually 
prevent  all  danger.  These  advantages,  coupled  with  the 
Talue  of  the  ashes  and  the  speed  of  execution,  justify  the 
•election  of  this  as  the  best  and  most  feasible  method  of 
reprodnction. 

The  total  want  of  skilled  observation  before  the  nse 
of  the  plant  in  paper-making,  and  even  of  mach  concen- 
trated attention  to  it  since  than,  makes  it  difficult  to 
prononbce  with  positive  accuracy  on  the  period  to  which 
an  atocha  will  live  in  a  healthy  and  productive  state. 
But  the  general  verdict  of  the  tnost  experienced  among 
the  farmers  is,  that  an  atoeht  produced  by  accidental 
fire  may  be  regarded  as  likely  to  yield  ^ood  esparto 
for  fifty  or  sixty  years  afterwards.  Aasnming  this  esti- 
mate to  be  correct  (and  there  is  the  best  reason  for 
relying  upon  it  as  a  basis  of  calculation},  it  would  be 
the  worst  economy  to  postpone  burning  till  the  end  of 
that  period,  when  the  plant  wonld  nave  exhausted 
Itself  and  when,  for  five  or  six  years  afterwards,  the 
luids  would  necessarily  remain  unprodtlctive.  Equally 
Iniataken  would  be  the  ]>ractice  of  baming  irregnlariy 
inch  portions  as  aeetned  most  to  require  it  at  the  time ; 
fbr  an  unnanal  dronght,  or  other  vioissitndes,  mi^ht 
cause  appearances  to  be  aiideadin^,  and  the  burning 
%ould  nequentlv  bd  applied  ht  the  wrong  time.  The 
ioundest  method  would  appear  to  be  the  fbUo«Hnf  t— 

Trv»  Method. — The  land  under  treatment  shoold  be 
divided  into  as  many  portiobs  as  there  are  years  in 
the  life  of  an  atocha,  tiamely  sixty.  Commencmg  with 
the  worst,  one  such  portion  should  be  burned  each  year; 
and,  remembering  that  atochas  so  bnmed  become  repro- 
ductive in  the  fifth  or  sixth  year  afterwards,  it  follows 
that  no  more  than  six  of  these  portions,  or  one-tenth  of 
tiie  whole,  will  ever  remain  unproductive  at  the  same 
time;  while  the  plants  throughout  the  entire  district 
l»Dnld  be  kept  regularly  renewed,  and  the  land  effectively 
cleAued. 

These  portions  shotlld  be  isolated  by  removing  sbray 
tttehtts,  so  as  to  secure  lanes  between  the  divisions, 
which  would  be  doubly  useful,  ai  the  lanes  wonld  serve 
is  checks  to  the  fire,  and  as  mule-paths  for  the  removal 
of  the  crops.  Quadrangnlar  plots,  with  the  length 
equal  to  three  times  the  width,  and  varying  from  ten  to 
b  hundred  acres  each,  are,  from  experience,  recommended 
as  the  most  convenient  form  for  the  portions  to  be  treated 
in  rotation. 

JHpl»  Oain  of  Burning. — ^The  process  of  burning 
ensures  a  triple  gain  to  the  plant.  It  destroys  the  old 
Worn-out  atoehat,  which  cramp  growth  and  prevent  free 
einulation  of  heat  and  air  by  twining  round  the  healthy 
plant,  and  it  removes  these  effete  growths  without  injury 
to  what  is  left.  Next,  it  cleans  the  roots  of  the  young 
plant,  and  frees  it  from  ibreign  vegetation,  which  at 
once  gives  way  befbre  the  fire.  And,  lastly,  it  supplies 
a  stimulus  to  Uiis  young  plant,  by  meatii  of  which  more 
shoots  and  healthier  ones  are  thrown  out  than  wonld 
otherwise  be  the  case.  Add  to  which,  that  all  this  is 
done  coincidently  with  the  use  of  Uie  destroyed  matter, 
by  way  of  an  efficient  manure  for  sustaining  tlie  plant  in 
the  exertions  to  which  it  has  been  stimulated. 

Be$t  MM  of  Bowing  and  Transplanting.  —  Aa  the 
burning,  however,  can  produce  no  atoeka»  on  ground 
Where  none  exist  beforehand,  it  fbllows  that  sowing 
and  transplantation  shotild  be  brought  into  play,  so  as  to 
fill  up  the  large  anorcupied  portions  of  land  between 
the  nforAa-clnsters.  This  might  advantageously  be  done 
in  the  same  autumn  on  the  approach  of  the  first  rains 
after  the  burning.  And  thus  the  lands  might  be  brought 
into  a  state  of  advanced  and  thorough  cultivation,  so  as 
to  present  the  well-cropped  and  even  appearance  of  our 
English  comlands,  instead  of  being,  as  they  now  are, 
barren,  arid  tr  icts,  studded  here  and  there  with  clusters 
of  atoehat,  which  resemble  so  many  dumps  of  rushes 
when  seen  from  a  distance. 


It  is  hardly  necessary  to  add  that  the  rate  of  produoe 
would  rapidly  increase.  Thero  is  not  the  loHst  exaggera- 
tion in  saying  thiit  land,  now  producing  from  a  quarter 
of  a  ton  to  one  ton  pur  acre,  would  readily  and  easily  be 
made  to  yield  three  tons  and  upwards  per  acre  under  the 
modes  of  treatment  which  have  been  described. 

It  was  stated,  early  in  this  paper,  that  the  total  amonnt 
of  esparto  growing  at  the  time  of  the  first  demand  for 
paper-making,  might  he  estimated  at  about  320,000  tons 
or  upwtuds.  It  must,  however,  be  recollected  that  the 
frequent  extermination  of  the  plant,  and  the  disoatrons 
abuse  of  lands  by  forced  cropping,  have  reduced  this 
total  so  fax  tliat  it  is  doubtful  whether  more  than 
li>0,000  tons  could  be  to-day  mustered  from  all  sources. 
Could  it  have  been  foreseen  twelve  or  fifteen  years  ago 
that  ademand  of  1,000  tons,  in  1860,  would  rise  to  140,000 
for  1871,  lanis  could  have  been  secured  in  perpetuity, 
or  on  long  leases,  by  properly  working  which,  Uie  pro- 
duce of  10,000  tons  might  have  been  raised  to  20,000  off 
the  same  lands,  at  a  ooet  of  Ao  more  than  £i  6».  at  the 

Sort  of  shipment ;  and  this,  too,  without  the  smolleat 
etriment  either  to  soil  or  plant.  And  larger  tracts, 
capable  of  yielding  the  total  of  140,000  tons,  might  alsj 
have  been  secured,  off  which  the  cost  (induding  in- 
creased price  of  carriage  over  an  extended  aTea)  would 
not  have  exceeded  £3  fis.  per  ton. 

Compare  these  prices  with  those  which  have  beem 
nUing  during  the  last  few  years— £6  to  £7  and  upwards 
at  a  port  of  shipment  in  Spain,  and  £10  ih  England— «nd 
it  will  be  clear  that,  in  the  strictest  commercial  point  of 
view,  the  gains  would  how  be  avenging  an  enormous 
annual  sum. 

CONCLUDIKO  BbHABKB. 

Edongh  has  now  been  said  to  justi^  the  drawing 
together  in  a  brief  practical  summary  tne  conclusions 
which  naturally  arise. 

The  idea  must,  first  of  all,  be  eUlirely  and  absolutely 
got  rid  of  that,  because  esparto  is  indigenous,  it  is  there- 
fore inexhaustible.  Once  destroyed,  it  c-<n  be  reproduced 
ottly  with  great  care,  and  it  becomes  remoherative  not 
until  after  the  expiration  of  many  years. 

Further,  owing  to  vicious  modes  of  harvesting,  a 
regular  decrease  has  taken  place  annually  and  is  still 
going  on,  which,  if  not  checked,  must  end  in  the  exter- 
mination of  the  plant.  As  yet,  this  decrease  has  not 
attracted  notice,  because  the  demand  has  notyet  risen  to 
the  point  of  exceeding  the  supply.  The  greatly 
augmented  prices  are,  however,  when  properly  con- 
sidered, a  grave  indication  of  the  havoc  which  has 
been  worked  in  the  lands  near  the  coast,  and  of  the  con- 
sequent retirement  to  lands  in  the  interior,  which,  in 
their  turn,  will  become  ruined,  instead  of  being  made 
permanently  productive,  unless  sound  methods  supersede 
the  vicious  ones  now  in  vogue.  Nor,  again,  will  the 
ii-esh  fields  of  Tunis,  Algiers,  Morocco,  and  other 
countries  to  which  it  is  indigenous,  suffice  to  supply  a 
demand  so  necessary  as  that  which  exists  for  esparto, 
unless  means  bo  taken  to  preserve  and  foment  the  growth 
of  that  now  in  existence. 

Interest  of  Paper  Trad*  in  combining  to  check  Dettmetion 
and  promote  Cultivation  of  the  Plant. — ^The  paper  trade  of 
this  country  has  a  direct  interest  in  providing  that  some 
sach  simple  and  practical  processes  of  cultivation  and 
conservation  of  produce,  as  have  been  described  in  this 
paper,  should  be  adopted,  and  their  working  secured. 
And  it  becomes  a  question  of  pressing  importance  whether 
steps  should  not  be  promptly  taken,  and  the  lands  now  so 
recklessly  treated  by  proprietors  and  harvesters  be  secured 
in  perpetuity,  or  on  lofig  leases,  at  prices  which  even  to-day 
might  be  obtained,  as  by  these  measures,  a  result,  ample 
and  satisfactory,  would,  bcjond  question,  be  nralized. 
It  is  only  necessary  to  assume  that  lands  capable  of  pro- 
ducing 70,000  to  100,000  tons  could  be  obtained  at  the 
cost  of  £6  per  ton,  when  the  article  is  delivered  in 
England;  and  a  margin  of  £1  per  ton,  or  a  total  of 
£70,000  to  £100,000,  is  the  least  return  that  ooald  b« 
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looked  for  wben,  as  has  been  stated  more  than  once,  the 
enirent  price  in  this  conntry  has  been  at  £10  per  ton. 

Bnt  it  nraat  once  more  be  repeated,  and  in  the  present 
paper  it  has  been  shown,  that  by  the  methods  proposed 
tile  letonis  woald  tend  to  a  steady  increase,  instead  of 
involTin^.  as  they  now  do,  a  &tal  deterioration  and 
mating  in  the  Tery  source  of  supply. 

Importance  of  tht  Omeral  Sukjeet. — ^The  case  is,  then, 
mbmitted  for  intelligent  and  practical  consideration.  No 
dftul  has  been  conveyed  which  has  not  been  the  direct 
Rsnlt  of  the  author's  personal  experience,  or  of  long  and 
eateful  inquiry  and  observation  during  many  years' 
nddenoe  iu  Spain.  He  believes,  in  conclusion,  that, 
looking  to  every  ordinary  principle  of  sound  economy, 
•od  to  the  aln30et  incalculable  consumption  of  paper  in 
^a»  eoontrr,  with  no  symptom  or  probability  of  oecrease, 
tbat  the  sabject  to  which  he  invites  attention  merits  the 
best  consideration  from  the  commercial  world,  and  from 
^ifelligent  observers  generally. 


AprsMDix. 

A. — Kontli  {Snumtratio  Ptantarum,  vol,  i.,  part  i.,  p. 
IT9)  gives  esparto  the  name  quoted  in  the  text,  and  adds 
{he  description  of  Liniueus,  ari$tis  bati  piloiit,  panieuia 
tpiaita,  folii*  JUi/ormiiiu.  In  Murray's  tranglHtion  of 
uaaaeoBf  Systema  Vegetabilium,  1783  (vol.  i.,p.  193),  this 
description  is  rendered  thus  : — "  Awns  hairy  at  the 
hase,  panicle  spiked,  leaves  thread-formed."  Kunth  men- 
tions Spain,  Oieeoe,  and  Barbary  as  the  three  localities 
of  th«  plant. 

B. — Pliny  (zzIt.  40),  denies  that  the  tpartum,  which 
was  mentioned  in  Greek  writers,  had  anything  to  do 
with  the  esparto  of  Spain  or  Africa  (^Afrieanum  vel 
Sitpanwrn  tpartum).  The  Greek  material  he  holds  to 
have  been  identical  with  flax  (litium),  and  understands 
in  this  way  the  passage  in  Homer  (Iliad  ii.,  135),  where 
tile  very  word  occurs  for  the  cables  of  the  ships  : — 

lal  U)  tcifa  aiaifir*  ytif,  Kal  <rxipTa  KifiMvrai, 

"Hm  timb^s  of  the  ships  have  rotted,  and  the  cailes 
h»re  grown  slack." 


DISCUSSION. 

In  reply  to  questions  from  the  Chairman, 

lb.  Jokaaton  stated  that  the  esparto  might,  he  believed, 
baeoltiTated  very  readily  in  any  country  within  the  zone 
named  in  the  paper,  provided  it  was  not  at  too  great  an 
•Ititsde,  nor  too  distant  from  the  sea,  and  that  the  plant 
kad  plenty  of  sun,  and  the  free  circulation  of  air  about 
its  roots.  As  regarded  India  and  our  colonies,  there 
was  nothing  whatever  to  prevent  its  cultivation  there  ; 
bat  tile  question  would  arise  as  to  the  cost  of  carriage, 
vbieh  would,  he  was  afraid,  prevent  any  esparto  pro- 
1  in  those  countrira,  or  Uie  corresponding  zone  in 
,  being  available  for  the  paper  trade  of  England. 

Mi.  Hyde  Clarke  said  Mr.  Johnston  had  so  well  de- 
vcfeped  the  subject,  that  probably  his  paper  would  form 
a  model  and  exemplar  for  tile  use  of  persons  in  other 
eoantries,  in  the  more  extensive  cultivation  of  this  plant. 
Upon  hearing  of  a  paper  of  this  kind,  it  was  natural  to 
■]^H'  one's  own  knowledge  and  observation  in  districts 
to  'which  cultivation  might  be  extended,  and  as  it  was 
ItltBd  that  this  plant  was  perfectiy  associated  with  the 
Ibdifansnean  region,  having  been  known  there  from 
•fl  antiqaity,  and  flourishing  on  both  shores  at  the 
nmetune.  It  had  been  pointed  out  that,  as  regards  a  ootn- 
Tnwwsl  supply,  it  only  came  at  present  from  Spain. 
K  was  not  cultivated  either  in  Italy  or  in  Greece, 
and  althongh  it  might  be  desirable  to  «all  atten- 
fioB  to  the  latt?r  country  as  a  field  for  its  growth,  jt 
ai%tit  he  doobtfol  whether,  from  the  formation  of  the 
Ksna,  H  offered  the  same  advantages  as  the  coast  of 
9fiin.  Howeren  it  was  the  duty  of  the  Society  of  Arts 
to  OM17  ftrwird,  if  possible  to  a  practical  r^nlt,  the 


suggestions  of  such  a  paper.    This  had  been  done  with 
other  matters,  and  had  been  the  means  of  aSbrding 
great  benefit  to    the    colonies  and  foreign  countries, 
as  well  as  to  the  trade  of  this  country;   and,  with  that 
view,  he  would  suggest  that  some  of  the  regions  of 
Asia  Minor  appeared  likely  to  afford  a  field  for  the  culti- 
vation of  this  esparto.     If  inquiry  were  made,  it  would 
be  found   very  probably  that  it  was    an    indigenoqs 
plant.     Even  if  it   were  not  indigenous,  however,  it 
would  be  highly  desirable  that  experiments  ^ould  be 
made,  and  if  it  were  thought  right  by  tiie  Council,  sis 
he  hoped  it  would  be,  to  take  action  on  the  subject, 
the  Ottoman  government  might  be   appealed  to,  and 
he  thought  they  would  cause  research  to  be  made  for 
the  purpose  of  ascertaining  whether  anything  could  be 
done.    By  the  action  of  the  Cotton  Supply  Association, 
the  Ottoman  government  were  induced  to  extend  the 
cultivation  of  that  plant,  the  effect  being  u  laree  increase 
of  revenue,  not  only  to  its  subjects  but  also  to  itself.   The 
nature  of  the  country  on  the  coast  of  Asia  Minor  parti- 
cuUrly  resembled  those  districts  in  Spain  which   Mr- 
Johnston  had  said  were  most  suitable  to  the  cultivation  of 
this  plant,  and  the  seasons  and  the  period  at  which  a 
supply  of  labour  might  be  obtained  were  also  particularly 
suiUble.    The  population  were  interested  in  all  agricul- 
tural pursuits,  and,  whenever  they  devoted  themselves  to 
it,  capital  would  easily  be  found  on  the  spot,  while  there 
was   more  intelligence  amongst  tha    population,   both 
Mussulman  and  Christian,  tb.in  was  generally  supposed, 
and  the  state  of  cultivation  was  in  some  places  almost  as 
forward  as  in  our  own  orchard  districts.    It  might  not 
appear  so  to  the  casual  traveller,  simply  because  the  com 
crop  always  lay  without  enclosure,  and  was  not  mueh 
attended  to,  but  that  was  because  it  did  not  form  the  most 
remunerative  crop.    It  was  to  the  crops  of  cotton,  opium, 
and  those  articles  which  went  to  the  foreign  markets 
that  attention  was  most  directed.    He  hoped  the  Society 
would  give  some  attention  to  this  subject,  and  that  some 
practical    measures  would    result.      For  instance,   the 
government  should  be  addressed,  and  if  the  Minister  of 
Agriculture  had  sui'able  representations  made  to  him,  he 
would  cause  experiments   to   be  made,  and  the  local 
authorities  in  all  suitable  districts  should  at  the  same 
time  be  stimulated,  and  their  attention  called  to  tlie 
matter;   in  fact,  the   same  measures  should  be  taken 
which  were  adopted  with  regard  to  the  cotton  cultiva- 
tion, and  which  had  been  so  useful.    The  Society  might 
also,  he  thought,  very  usefully  address  Her  Majesty's 
Secretary  of  State   upon  Foreign  Affairs,  sending  in 
copies  of  this  paper,  and  requesting  that  they  might  be 
placed  in  the  hands  of  English  Consuls  on  the  coast  and 
in  the  islands,-  with  a  view  of  culling  the  attention  of 
the  local  authorities  to  the  subject ;  for  it  was  not  desir- 
able to  rely  too  much  on  the  central  government,  witioh, 
like  all  other  authorities  in  auuh  a  position,  had  •  great 
deal  to  attend  to.    The  Turkish  government  lisd  of  late 
been  pursuing  a  policy  of  deoentraUsation,  and  giving  OW- 
siderable  powers  to  governor-generals  and  loo^  oouneils, 
for  the  purpose  of  encouraging  agricultural  improvement. 
In  addition  to  the  coast  line,  where  the  suitable  conditions 
of  air  and  oliiiia|te,  which  Mr.  Johnston  had  mentionad, 
were  to  be  obtained,  there  were  several  of  ihe  idasds 
which  seemed  likewise  very  suitable,  such  as  Cyisns, 
Crete,  Mytdene,  Saraos,  and  Sdo.     Tunis  fu/rbiM  been 
mentioned  as  a  oonntry  producing  esparto,  im  (SoHcbt 
the    Ottoman  government  might   also   stimulate   (he 
government   of  Tunis  to  encourage  the  cultivation. 
Now,  if  that  friendly  relation  had  beiia  opened  between 
the  two  states — one  reason  espeeially  why  the  Society 
might  witii  advantage  take   steps  in  this  matter,  was 
that  there  was  no  commercial  Ofganisation  ou  tha  spot  to 
which  direct  application  could  be  made,  for  although  Con- 
stantinople and  Smyrna  had  such  a  great  trade  with  this 
country,  there  was  not  a  Chambw  of  Commerce   iu 
either  port.    On  the  other  band,  if  the  matter  was  onco 
put  in  train  there  was  an  ample  supply  of  capital  to 
carry  it  out.  Individually,  as  a  frigid  of  these  countries. 
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he  denied  to  express  his  obligation  to  Mr.  Johnston  for 
the  clear  manner  in  which  he  had  described  the  process 
of  cultivation,  and  he  thought  if  it  were  translated  into 
Turkish  it  would  be  very  useful. 

The  Chairman  said  he  had  understood  that  the  Charge 
tAffairtt  at  Morocco,  Sir  John  Hay,  had  pointed  out 
that  esparto  was  cultivated  there,  but  he  should  like  to 
know  what  quality  was  produced. 

■r.  Johnston  said  it  was  manyjears  since  he  was 
in  Morocco,  but,  according  to  his  recollection,  the 
esparto  grown  there  was  of  a  rank,  coarse  description, 
and  the  quantity  coming  from  there  was  at  present  com- 
paratively smidl.  No  doubt  the  country  was  equally 
suitable,  and  the  culture  might  be  considerably  ex- 
tended. 

Hr.  Bontledge  said  he  had  been  identified  with  the 
introduction  of  esparto  from  the  commencement,  and 
could  endorse  all  Mr.  Johnston  had  said  with  regard  to 
the  growth  of  the  plant,  and  much  of  its  cultivation, 
bat  he  could  not  speak  as  to  its  growth  from  seed ;  it  only 
having  been  introduced  some  ten  or  twelve  years  ago, 
he  did  not  think  any  paper-maker  could  speak  to  that 
point.  Probably  Mr.  Johnston  had  got  his  information 
from  people  in  Spain. 

Kr.  Johnston  said  he  was  much  indebted  to  many 
of  the  most  intelligent  of  the  farmers  and  others  in 
Spain,  for  the  information  received  from  them,  but  more 
in  confirmation  of  his  own  personal  experiments  than 
otherwise,  so  litUe  attention  having  been  Riven  to  the 
plant  that  it  was  not  in  every  instance  reliable.  His 
experiments  with  regard  to  propugating  from  seed, 
though  not  extending  to  the  entire  period  of  fifteen  years, 
have,  nevertheless,  extended  8u£Sciently  fiu  buck  to  enable 
him  to  arrive  at  that  conclusion.  He  had,  for  instance, 
now  growing  upon  his  own  property  plants  raised  from 
•eed  six  years  ago,  and  which  were  yet  very  far  from 
being  in  a  condition  to  produce  serviceable  esparto.  He 
had  also  on  the  same  property  plants  which,  six  years 
•go,  presented  the  same  appearance  as  the  plants  then 
■own  now  do,  together  with  others  of  intermediate 
ages.  He  had,  besides,  had  ample  opportunity,  and  a 
inde  field  for  observation,  throughout  the  very  extensive 
districts  harvested  by  him,  the  result  of  which,  confirmed 
by  the  most  reliable  and  observant  of  the  farmers  in  the 
district  was,  that  esparto  produced  from  seed  will  not,  even 
under  the  most  favourable  circumstances,  produce  a  full, 
serviceable  crop  tiU  the  twelfth  or  fifteenth  year  of  its 
existence. 

Hr.  Bontledge  said  he  coold  not  speak  as  to  that, 
tiiongh  he  could  as  to  improvement  by  transplanting 
and  burning.  It  was  vastiy  improved,  and  no  doubt  it 
could  be  propagated  in  the  way  Mr.  Johnston  had  re- 
presented, and  there  was  no  doubt  it  would  be  a  great 
advantage  to  the  paper  trade  if  the  quantity  could  be 
increased.  He  could  also  speak  as  to  its  being  almost 
extinguished  in  some  districts,  for  last  year  he  passed 
fhrongh  a  district  which  now  represented  by  hundreds 
of  tons  the  quantity  which,  ten  yearn  a^,  was  repre- 
■ented  by  thousands ;  in  &ct,  lai^  portions  had  been 
entirely  laid  bare,  and  the  gatherers  were  thus  driven 
farther  into  the  interior,  which  caused  the  present  high 
price,  for  this  depnided  mainly  upon  the  cost  of  carriage 
and  collection.  Up  to  1861,  he  was  the  only  person  who 
used  esparto  in  England,  and  then  it  was  laid  down  for 
■hipment  at  30s.  or  £2  a  ton,  and  could  be  sold  for  £4 
here  with  a  very  &ir  profit.  Gradually,  as  it  got 
gathered,  it  became  scarcer  and  dearer,  until  it  reached 
its  present  price.  Then  Africa  was  pointed  out  as  afield, 
and  for  the  last  seven  years  it  had  come  from  Morocco. 
He  feared,  however,  that  in  Algiers,  Tunis,  and  Morocco 
the  plant  was  deteriorating,  in  consequence  of  its  being 
pulled  up  by  the  roots,  as  had  been  so  much  the  case  in 
Spain,  and  unless  ftesh  districts  could  be  opened  out,  the 
iper  makers  would  be  positively  sofiering  from  a  dearth. 
e  fancied  this  year  about  160,000  tons  would  be  used, 


5. 


and  what  paper  makers  would  do  without  it  was  yery 
difficult  to  sar,  because  it  was  calculated,  by  those  who 
professed  to  know,  that  the  consumption  of  paper  hod 
doubled  since  1861,  it  being  then  110,000  tons,  while  in 
the  present  year  it  would  be  over  200,000  tons ;  in  fact, 
without  esparto,  paper  could  not  be  made.   Bags  had  in- 
creased in  quantity  and  diminished  in  price,  whilst  esparto 
had  increased  enormously  in  quantity  and  also  increased 
in  price^in  fact,  it  had  now  found  its  level,  and  it  r^dly 
ruled  the  market,  for  esparto  was  being  quoted  against 
rags  for  price,  though  he  remembered  Uie  time  when  he 
was  laughed  at  for  attempting  to  introduce  it.    There 
were  several  circumstances  which  tended  very  much  to 
increase  the  price  of  esparto,  some  of  which  were  not 
generally  known.  The  principal  one  was  that  of  freight. 
There  had  always  been  considerable  freight  to  Spain  for 
coal  and  coke  for  smelting  the  lead  ores  of  that  country, 
and  most  of  the  large  ships  engaged  in  this  trade  had 
to    return  in  ballast,   or  go  to  seek    a    freight.      In 
1861    and    1862,    from    Os.    to    Us.    a    ton    was    the 
average    price    for    bringing    esparto,    but    it    now 
averaged  from  2d8.  to  288.  Shippers,  therefore,  had  been 
enormously  benefited  by  the  trade.    This,  he  believed, 
would  be  a  great  difficulty  in  the  way  of  the  scheme 
proposed  by  Mr.  Hyde  CHarke  for  cultivating  it  in  Asia 
Minor.     He  (Mr.  Routledge)  knew  nothing  about  that 
country,  except  what  he  had  read,  but  he  believed  there 
would  be  a  difficulty  in  bringing  it  to  England.    The 
peculiarity  of  the  esparto  trade  had  been,  that  there  had 
always  been  a  necessity  for  Spain  to  have  coals  and  coke 
for  smelting  the  lead  ores,  and  now  for  her  railways  and 
iron  smelting;  and  the  vessels  taking  these  cargoes, 
bringing  back  the  lead  ore,  were  obliged  to  pay  3s.  or 
48.  per  ton  for  getting  in  ballast,  and  they  were  therefore, 
glad  to  bring  esparto  back  for  nominal  freights.'    There 
was  one  difficulty  he  should  like  to  have  heard  Mr. 
Johnston  allude  to,  with  reference  to  planting  or  repro- 
ducing esparto  in  any  of  the  districts  where  it  had  been 
destroyed,  and  that  was  the  peculiar  tenure  of  the  land 
in  Spain.    He  thought  this  would  be  a  great  difficulty. 
In  many  parts  the  land  was  held  under  a  very  pecnlior 
tenure,  what  might  be  called  communal  lands,  beJonging 
to  the  community  at  large ;  and,  as  Mr.  Johnston  had 
remarked  that  esparto    had  lately  much  increased  in 
value,   that  land  became  very  valuable,  and  after  a 
certain  time  the   government   laid   claim   to   many  of 
these  lands,  and  he  fancied  they  would  now  endeavour 
to    drive    hard    bargains    with    ptuties    who    wished 
to    take    land    for    growing    this    plant.      The    com- 
munal   lands    also    presented    many    difficulties.      No 
doubt  private  enterprise  could  do  a  great  deal,  but 
these  were  some  of  the  difficulties  that  would  arise,  even 
putting  aside  the  great  length  of  time  for  sowing  or 
propagating  by  transplanting.    As  to  the  importance  of 
the  esparto  plant,  there  was  nothing  in  the  range  of 
fibres  that  could  touch  it,  even  at  the  present  price,  for 
the  purpose  of  paper-making,  considering  either  quality 
or  value.    He  had  seen  most  of  the  fibres  that  came 
into  England,  and  none  of  them  could  compete  with  it 
praoticaJly.    Wood  pulp  was  now  used  to  a  considerable 
extent  in  the  shape  of  powder ;  indeed  the  cheap  news- 
papers could  not  be  produced  without  it,  inasmuch  as 
they  could  not  buy  the  paper  at  the  price  at  which  they 
sold  it.    Still  he  looked  upon  it  as  an  adulterant,  like 
China  cloy,  which  was  technically  known  as  Devonshire 
linen.    Tne  time,  however,  might  come  when  it  would 
be  produced  in  such  a  form  as  really  to  make  paper,  and 
it  had  almost  arrived  already  by  a  process  of  boiling. 
In  speaking  of  fibres,  however,  he  referred  to  what  were 
technically  called  such,  as,  for  instance,  jute,  hemp,  flar, 
banana  and  plantain  fibre.    In  that  room  he  had  shown 
a  machine  for  producing  pulp  from  these  fibres,  and,  in 
18S6,  he  exhibited  for  the  fint  time  esparto  in  the  shape 
of  hsilf  stuff  and  of  paper,  and  the  Jowmal  of  the  Society 
was  printed  from  it.     On  the  26th  Nov.  the  same  year. 
Dr.  F.  Boyle  read  a  magnificent  paper  upon  the  textile 
plants  of  India,  the  walls  being  covered  with  various 
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•pecimeiia,  and  aome  of  the  fibres  were  truly  wonderful, 

but  they  conid  not  be  brought  &om  India  for  the  purpose 

of  the  paper-maker  in  England.    Time  had  proved  that 

•ome  of  these  fibres,  which  were  admitted  on  all  hands 

to  be  the  moat  beautiful  textile  fibres,  had  not  come 

into  ne.     The  fiict  was  they  could  not  be  procured  in 

quantity.      The    China    grass    was    a    most    beautiful 

I      fibre,   and   the  same  might    be  said  of  the  aloe,   the 

TgintMTi,  Bad  others.   In  1860,  Dr.  Forbes  Watson— Dr. 

Boyle  having  unfortunately  died  in  the  interim — read 

agaatker  paper,  and  he  then  showed  the  progress  that  had 

been  nads  in  making  paper  from  esparto  ;  but,  in  spite 

of  that,  there  was  not  a  paper  maker  in  Enghind  who 

would  lock  at  it ;  they  called  it  rubbish.    At  length,  he 

was  oUiged  to  tell  them  to  take  the  paper  or  leave  it, 

not  aakiug  what  it  was  made  from,  but  simply  whether 

it  was  of  good  quality.     Then  the  American  war  broke 

out  in  1861,  and,  ovfing  to  the  short  supply  of  cotton, 

eqiarto  began  to  come  into  use.    In  that  year  there  were 

tlKmt  8,000  tons  imported;    the   next    year,   perhaps 

12,000 ;  in  1863  or  1864,  upwards  of  60,000  tons,  and  the 

Spaniards  began  to  ask  almost  any  price  for  it.     Up  to 

1865,_  almost  the  only  port  from  which  it  came  was 

AhneOB,  bat,  driven  by  the  necessities  of  the  paper 

makers,  he,  with  the  assistance  of  some  friends,  opened 

ap  the  Alicante  district     The  trade  quickly  developed, 

and  a    large    supply   was    obtained.      Being    first   of 

all  driven    to   use  it,    paper  makers  soon   found    out 

its   value,    and    that,    when    the    proper    method    of 

treating   it  was   arrived  at,  there  was  no  occasion  for 

the   complicated    arrangements   for   devilling,  cutting, 

and  sorting,    as   was  the   case   with  rags.      Then   the 

pnnten  fixiiul  it  answered  their  purpose  better,  especially 

tx  lithography  and  woodcuts,  giving  a  beautiful  picture 

and  showing  me  lines  well.      The  result  was  that,  with 

the  exception  of  paper  for  bank-notes,  ledgers,  and  such 

£ke  speoal  pnrposes,  there  was  scarcely  a  paper  maker 

in  the  ooontry  who  did  not  use  it.      For  brown  paper, 

howev^,  and  casings,  which  were  used  to  a  large  extent 

in  the  Manchester  market,  it  was  now  too  expensive,  and 

the  paper   makers    were    crying    out  for  some  other 

materiaL    As  it  appeared  from  Mr.  Johnston's  statement 

that  it  would  take  16  years  before  there  were  any  returns 

from  planting  esparto,  he  feared  capitalists  would  not  be 

inclined  to  it ;  besides,  what  were  paper  makers  to  do  in 

the  meanwhile  F 


Xr.  Hyde  Clarke  said  he  had  not  forgotten  the 
question  of  freight,  which  was  a  most  important  element 
in  the  cost  of  esparto  in  England  ;  but  he  did  not  think 
there  would  be  any  difficulty  on  that  score  in  Asia 
Hinor ;  there  was  a  large  trade  in  com  there,  and  he 
saw  no  reason  why  there  should  be  any  difficulty  with 
esparto. 

Xr.  Bontledge  said  esparto  occupied  about  three  times 
the  bulk  of  any  other  material,  and  therefore  it  could 
cnly  come  home  at  what  might  be  called  a  ballast  freight. 
A  ton  occapied  about  180  cubic  feet.  Uo  had  spent  some 
time  in  perfecting  an  hydraulic  press,  for  the  purpose 
of  pecking  it,  and  a  good  many  had  now  been  sent 
out  to  SiMun,  and  it  was  found  that  when  the  grass 
was  baled,  Qiere  was  a  great  advantage,  because  if 
done  carefnlly  there  was  no  damage,  and  it  occupied 
only  about  one-half  the  bulk.  It  was  the  bulk, 
however,  which  would  form  the  difficulty  in  bringing 
ft  from  a  country  like  Asia  Minor,  where  there 
was  no  heavy  article  of  commerce  to  mix  with  it  as  dead 
wei^t,  as  was  the  case  in  Spiin,  whence  iron  ore,  lead, 
and  manganese  came  in  considerable  quantities,  though 
there  was  a  likelihood  there  would  not  be  such  a  demand 
far  the  latter,  now  that  there  was  a  magnificent  process 
tat  making  chlorine  gas  without  it.  From  Greece  there 
might  be  more  opportunity,  fur  there  had  been  lately 
discovered  a  deposit  of  ancient  slag,  or  regains,  at 
Agosterea,  which  bad  improved  that  kind  of  freight, 
Weaose  vessels  going  out  from  Newcastle  with  coke  for 
the  smelting   furnaces,   brought  back   the  lead,  and 


coming  home  touched  at  the  Spanish  ports  and  snatched 
a  freii^t  of  this  esparto  grass,  which,  when  baled,  could 
be  quickly  put  on  board,  which  was  a  matter  of  con- 
siderablo  importance.  In  fact,  even  steamers  could 
bring  it  home  in  bJes.  The  freight  was  very  much 
heavier  from  Algiers  than  from  Spain,  because  hardly 
any  coal  or  coke  went  there.  There  were  hydraulic 
presses  there,  however,  Mr.  Lloyd  having  been  the  first 
to  introduce  them.  It  might  be  suggested,  perhaps,  that 
the  foreigners  should  make  the  esparto  into  "half  stuff," 
hut  that  had  been  tried  several  times  and  failed,  and  he 
did  not  think  it  was  likely  to  suceeed. 

Hr.  Hyde  Clarke  said  he  spoke  from  practical  ex- 
perience. He  did  not  apprehend  any  difficulty  in  the 
directions  suggested.  The  people  in  Turkey  were  not 
such  savages  as  some  persons  imagined,  and  they  had 
introduced  cotton  presses  long  before  they  were  used  in 
Algiers.  There  was  not,  it  was  true,  much  mineral  pro- 
duce, but  from  two  of  the  ports  he  had  named,  at  any 
rate,  there  was  a  trade  in  materials  with  which  the^es- 
parto  could  very  well  be  mixed.  And  there  was  hardly 
a  port  on  the  coast  of  Asia  Minor  not  furnished  with  a 
regular  line  of  steamers,  Smyrna,  the  centre  of  trade, 
bemg  a  very  great  steam  port.  The  same  difficulty  with 
regard  to  laiaa  would  not  be  found  there,  for  the  govern- 
ment would  be  willing  to  grant  a  freehold  title  for  such 
purposes  as  Mr.  Johnston  had  described,  if  likely  to  be 
practically  carried  out.  He  spoke  from  personal 
knowledge,  having  been  Vice  President  of  the  Oovem- 
ment  Land  Commission,  and  having  also  held  the  same 
office  for  the  Cotton  Commission  in  Australia.  It  was 
some  Englishmen  from  Spain  who  introduced  into  this 
district  the  manufacture  of  liquorice.  Mr.  A.  O.  Clarke, 
of  Sokia,  and  Messrs.  Forbes,  established  liquorice 
factories  there,  which  carried  on  a  considerable  trade. 
Messrs.  McAndrew,  a  name  well  known  on  the  Spanish 
coast,  hnd  always  a  line  of  steamers  on  the  coast  of  Asia 
Mi  nor.  1 1' the  Society  didnottako  the  matter  up  practically, 
he  intended  to  apply  to  Mr.  Augustus  Clarke,  of  Sokis, 
who  had  done  a  great  deal  to  develop  the  trade  of  Asia 
Minor,  and  was  a  very  successful  experimentalist,  to 
see  if  he  would  not  endeavour  to  introduce  tile  esparto 
plant. 

Xr.  XeWiUiam  (Newcastle)  had  listened  with  great 
pleasure  to  Mr.  Johnston's  paper,  and  also  to  the 
remarks  of  Mr.  Boutledge,  to  whom  the  paper  trade 
was  more  indebted  than  to  any  other  person  in  connec- 
tion with  esparto.  He  had  also  pointed  out  the  rock  on 
which  any  attempt  to  extend  cultivation  would  split, 
viz.,  freight,  and  ho  quite  agreed  with  him.  He  had 
had  a  great  deal  to  do  with  chartering  ships,  such  as 
Messrs.  McAndrews'  and  others,  and  no  vessel  over  600 
tons  would  bring  home  loose  esparto  to  the  amount  of 
more  than  half  of  her  registered  tonnage.  There  were 
two  methods  of  baling,  one  followed  by  Messrs.  Lloyd 
in  Algiers,  by  which  the  bales  were  secured  by  iron 
hoops ;  the  other,  that  generally  adopted  in  Spain,  of 
tying  them  with  ropes  made  of  the  esparto  itself.*  A 
ship  would  bring  about  two-thirds  of  her  tonnage  weight 
of  Spanish  bales,  and  from  three-fourths  to  seven-eighths 
of  her  full  tonnage  of  such  bales  as  Messrs.  Lloyd  pro- 
duced. Spanish  esparto  at  the  present  time  was  most 
valuable,  because  it  was  said  to  show  a  larger  out-turn 
of  fibre,  the  per-centage  being,  according  to  various 
opinions,  from  60  up  to  62  or  66.  The  Oran,  or 
Algerian,  on  the  other  hand,  was  stated  to  yield  from  48 
to  60  per  cent,  of  fibre,  and  took  more  decimals  to  reduce. 
In  Lancashire,  however,  nearly  all  the  esparto  used 
cxme  from  Algiers,  whilst  north  of  Newcastle,  Spanish 
fibre  had  the  preference.  The  reasons  for  this  were  too 
long  to  dilate  upon,  but  one  was,  that  the  African  variety 
was  about  £  1  per  ton  cheaper.  The  African  espirto  found 
its  way  to  this  country  in  consequence  of  the  numbers 
of  steamers  and  other  vessels,  which,  having  taken  out 


•  The  cotton  in  Smytnt,  IK.,  U  baled  or  preued  ulth  iron  hoopi. 
— Htdi  CuaXK. 
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coal  to  Port  Said,  came  down  the  Algerian  and  Spanish 
coasts,   and  were  glad  of  a  freight ;  and  these  were 

generally  a  better  class  of  vessels  than  traded  to  the 
iner  ports  of  the  Mediterranean,  and  they  brought  the 
Lancashire  paper-makers  their  material  into  Liverpool 
at  abont  128.  6d.  per  ton  less  than  they  would  have  to 
pay  at  Newcastle  or  Cardiff.  The  question  of  the  freight 
nrom  Asia  Minor  would,  he  thought,  receive  something 
like  a  solution  .from  the  immense  amount  of  tonnage 
which  now  went  to  Port  Said  with  coal  for  the  purpose 
of  supplying  steamers.  However,  it  seemed  to  him  an 
impossibility  that  the  cultivation  of  the  esparto  plant 
coald  be  extended  in  Asia  Minor  or  elsewhere  within 
ueh  a  Ume  as  would  be  of  any  valiie  to  the  paper  trader, 
for,  before  there  was  any  return,  some  other  fibre  might 
be  discovered  and  esparto  entirely  forgotten.  With 
reference  to  other  fibres,  such  as  wood  pulp,  while  esparto 
-was  at  £10,  they  heard  a  good  deal  about  it,  and  no 
4oabt  would  again  under  similar  circumstances ;  and  there 
WM  BO  doubt  that  every  paper  maker  would  be  glad  if  it 
conld  come  in  as  raw  material.  When,  however,  esparto 
want  back  to  £7  or  £8  a  ton,  little  was  heard  of  it, 
•zeept  as  an  adulterant.  In  that  respect  it  seemed  to 
Um  much  the  same  as  China  clay  ;  and  he  saw  no  reason 
why  a  paper  maker  should  be  ashamed  of  using  either. 
The  question  was,  was  good  serviceable  paper  produced, 
and  if  that  end  were  accomplished,  the  jmper  maker 
night  nse  nothing  bat  the  atmosphere  if  he  liked. 
The  Oermans  adiutorated  not  only  paper  but  wood- 
fibre  with  clay  ;  sometimes  it  was  used  to  such  an  extent 
that  a  piece  of  paper  would  not  light  in  the  flame  of 
»  gas-jet.  He  had  no  doubt  that  those  who  adulterated 
the  most  had  the  best  balance  at  their  bankers.  In  con- 
dosioD,  he  had  only  to  say  that  he  had  come  up  twice  from 
Kewcastle  on  purpose  to  hear  the  paper,  though  he  fully 
concurred  in  the  statement  expressed  by  the  Chairman, 
that,  in  the  critical  state  of  the  health  of  the  Prince  of 
Wales  last  week,  it  would  have  been  out  of  place  to  hold 
the  meeting.  He  rejoiced  that  that  necessity  for  post- 
ponement no  longer  existed,  and  he  did  not  regret  the 
time  and  money  ho  had  spent  in  attending. 

Xr.  Lloyd  said  he  thought  the  last  speaker  had 
greatly  over-rated  the  yield,  which,  in  his  opinion,  was 
not  awiye  42  to  62  per  cent.,  and,  at  the  same  time,  he 
had  under-rated  the  quantity  which  vessels  would  bring 
when  properly  pressed,  which  he  had  known  to  be  only 
10  to  Id  per  cent,  under  their  full  registered  tonnage. 
The  propagation  of  esparto  would  only  be  carried  on  if 
it  were  a  commercial  success ;  and  he  thought  when 
•peculators  heard  that  they  would  have  to  wait  fifteen 
years  for  their  money,  it  would  be  some  time  before 
capital  was  found  for  the  purpose.  With  regard  to 
propagating  the  plant  in  Asia  Minor,  he  feared  there 
would  be  great  difficulty  in  taking  the  roots  from  Spain 
without  great  danger  of  their  dying  in  the  removal. 

Th«  Chairman,  in  proposing  a  cordial  vote  of  thanks  to 
Mr.  Johnston,  said  he  could  assure  the  paper  trade  and 
others  interested,  that  the  Council  would  do  all  in  their 
power  which  might  appear  likely  to  advance  the  in- 
terests of  the  paper-makers  and  the  public  in  this  matter. 

Xr.  B.  Jolmston,  on  acknowledging  the  vote  of  tlianks, 
•aid  that  it  was  not  so  much  the  cultivation  of  new 
lands  and  propagation  of  new  plants  as  the  preservation 
of  old  ones  now  in  existence  that  his  paper  advocated, 
though  thd  means  necessary  to  preserve  the  one  would  at 
the  same  time  afford  facilities  for  effecting  the  other;  and 
be  contended  that  to  preserve  a  plant  that  was  to-day 
threatened  with  total  extinction,  owing  to  the  abuses 
committed  in  its  collection,  and  one  which,  as  Mr.  Rout- 
ledge  and  others  had  stated  was  so  indispensable  to  the 
paper  trade  of  this  country  was  so  important  tiiat  no 
reasonable  means  should  be  left  untried  to  effect  it.  As 
regards  the  tenure  of  land  in  Spain,  and  to  which  Mr. 
Boutledge  had  also  drawn  attention,  he  thought  that  a 
question  easily  dealt  with,  the  government  themselves 
having  already  issued  a  commission  to  define  and  settle 


the  boundaries  of  these  lands  with  those  of  the  mnnici- 
palitics  and  privato  owners.  If  that  had  not  been 
already  done,  it  would  be  in  a  very  short  time.  In  reply 
to  the  Chairman,  he  said  he  believed  the  Spanish  Govern- 
ment would  offer  every  security  in  their  power  to  any 
private  enterprise  emanating  from  this  country  for  toe 
purpose  advocated. 

AHHouicEioarrs  bt  the  cohvoil 


CEAITKEL  STEAHXB8. 

This  Oommittee  met  on  Tuesday,  the  19th 
inst,  at  three  o'clock.  Present,  Major-Gcneral 
Eardley-Wilmot,  P.R.S.,  Admiral  Inglefield, 
Gapt  Robert  Scott,  R.N.,  Messrs.  E.  Ghadwick, 
C.B.,  Grosvenor,  Hodgkinson,  0.  W.  Merriield, 
P.R.S.,  M.  Paud. 

The  Committee  arranged  the  course  of  pro- 
ceedings to  be  adopted,  and  directed  certain  in- 
formation to  be  procured,  for  consideration  of  the 
Committee  at  its  next  meeting,  which  was  fixed 
to  take  place  on  Tuesday,  January  16th,  lii72. 

X0800W  FOLTCECHHIC  EXmBITIOV. 
The  Silk  Committee  of  the  Macclesfield 
Chamber  of  Commerce  have  recommended  to  the 
Chamber  that  the  trade  of  the  town  should  be 
represented  at  the  Exhibition,  and  that  a  ease  of 
samples  of  the  local  productions  of  the  towD, 
properly  arranged,  should  be  contributed  to  it. 

OAITTOB  LSCHTSEB. 

The  Fourth  Lecture,  "  On  the  Manufacture 
and  Refining  of  Sugar,"  by  G.  Hadohton  Gill, 
Esq.,  was  delivered  on  Monday  evening,  December 
18th.  These  lectures  will  be  published  daring 
the  coming  month. 

The  Second  Course  of  Cantor  Lectures  for  the 
Session  will  be  delivered  by  the  Rev.  Abtbdr 
Rioo,  on  "  Mechanism."  The  first  lecture  will 
take  place  on  the  first  Monday  in  February  next. 
Further  particulars  will  be  announced  in  a  future 
Journal,  

THE  LIBSAST. 

The  follovring  books  have  been  preaented  to 
the  Library : — 

A  Pamphlet  on  Pree-Trade  in  Sugar.  Dedicated  to 
the  Cobden  Qub.    By  J.  B.  Smith,  M.P. 

Proceedings  of  the  Institution  of  Mechanical  Engineers, 
for  25th  and  26th  July,  1871. 

The  Cry  of  the  CJiildren  from  the  Brickyards.  A 
Statement  and  Appeal ;  with  Remedy.  By  G-.  Smilli. 
Presented  by  the  Author. 

The  Antiquary.    A  Weekly  Paper. 

Van  Kostrand  s  Eclectic  Engineering  Magazine. 


BITBBCBIFTIOirS. 
The  Michaelmas  subscriptions  are  due,  and 
should  be  forwarded  by  cheque  or  Post-ofice 
order,  crossed  "  Coutts  and  Co.,"  and  made 
payable  to  Mr.  Samuel  Thomas  Davenport, 
Financial  Oflfice&igitized  by  LjOOgle 
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AnVAL  nrrSBHATIONAL  EXHIBITIOKS. 


lyyograpky  at  the  XxhiUtioB  of  187S. — It  has  been 
tmagBd  that  the  new  machine*  for  printing,  composing, 
•al  diatribnting  type,  which  have  been  recently  per- 
fected at  the  Timet  printing-office,  shall  be  completely 
•xhibited    in   working    at    the    London    International 
Echibttioo  of  1872.     The  power  of  rapid  production  by 
thcM  tetexaX  means  is  probikbly  three-told  in  advance  of 
•ay  axistiDg  modee  of  printing.    The  Mail  newspaper 
will  be  printed  three  times  a  week,  and,  if  possible,  the 
duly  si^iidement  of  the  Timu. 

IseMit  Beieiitiile  Inventions  and  Disooveries. — The 
fcllowing  are  the  rules  governing  this  department  of  the 
JEzhibition : — 

I.  The  Ezhilntioii  of  Scientiflc  Inventions  and  Dis- 
eoveries  will  not  be  restricted  to  the  classes  of  objects 
hcladed  in  each  ""in«l  ezhibitioD,  bat  will  embrace  all 
kinds  of  inventions  and  discoveries  which  may  be  deemed 
worthy  of  admission. 

t.  As  a  general  nile,  explosive  and  dangeroas  snb- 
Itanoes,  including  such  as  are  liable  to  spontiineous  com- 
boition,  or  as  would  be  deleterious  to  other  objects  placed 
Hear  them,  will  not  be  admitted.  Any  imitations  of  ox- 
^osive  or  dangerous  compounds  (such  as  the  substitatiun 
of  coal-dust  for  gunpowder  in  sections  of  shells  and  the 
Eke)  must  be  the  subjects  of  special  application. 

1.  The  name  of  the  object,  as  well  as  that  of  the  in- 
ventor, should  be  securely  attached  to  each  article, 
together  with  the  price,  if  for  sile. 

4.  In  the  case  of  objects  requiring  the  use  of  fire,  gus, 
itaam,  or  water,  or  of  any  other  motive  power,  the  appli- 
cation must  di«tinrtly  specify  what  provision  is  necessary 
to  be  made  for  working  them,  and  what  securitif s  are 
T«q«ired  against  danger  or  accident;  but  Her  Majesty's 
Oomarianonen  can  only  make  the  necessary  provision 
tor  thoae  B)iplicanta  whose  requirements  in  these  respects 
axe  notified  to  them  before  the  Ist  of  January,  1872. 

tk»  Se/al  Albert  Hall.— His  Royal  Highness  the 
Duke  of  Bdinburgh  prided  at  a  meeting  of  the  Ezeun- 
tive  Committee  of  the  Boyal  Albert  HaU,  held  at 
Kensington  on  Wednesday,  to  discuss  the  details  of  a  series 
of  subscription  concerts  to  be  given  in  the  hall,  consisting 
of  oratorios  by  the  Sacred  Harmonic  Society,  operatic 
ooncerta  by  Mr.  J.  H.  Mapleson,  choral  concerts  by  M. 
Gounod,  and  popular  concerts  by  Mr.  Arthur  S.  Chappell. 
The  Hon.  S«ymour  Egerton,  Mr.  Arthur  S.  Chappell, 
and  Mr.  J.  F.  Fnttick,  att^ded  the  meeting  to  give 
advice. 

A  performance  of  the  Mettiah  is  announced  to  take 
l^laoe  in  the  Boyal  Albert  Hall,  on  the  morning  of 
Christmas-day,  to  commence  at  two  o'clock.  M^lle. 
Titieos,  Mdlle.  Anna  Drasdil,  Signer  Foli,  Bignor 
Agneei,  and  Mr.  Sims  Beeves  are  to  appear. 


OS  THE  PREVENTION  OF  NOXIOUS  SEWAGE! 

EMANATIONS. 

By  Sdwim  Chadwick,  Bsq.,  C.B. 

From  my  special  conversance  as  a  sanitary  commis- 
sgner  with  the  subject  of  house  drainage,  and  the  intense 
istereet  taken  in  it  by  the  members  of  our  Society  of 
Arts,  on  account  of  the  reported  cause  of  the  calamity 
that  has  befallen  his  Royal  Highness  our  President — a 
dreadful  repetition  of  that  which  befell  his  father — it 
tppears  to  me  to  be  due  that  I  should  submit  such  infor- 
aiation  as  I  may  possess  on  the  moans  of  prevention. 

I  conceive  that  it  should  follow  any  such  calamities  to 
paaona  in  any  station  of  life,  low  as  well  as  high,  that 
the  conditioD  of  the  premises  where  they  have  occurred 
dboold  be  examined  by  a  responsible  public  oiScer, 
■iwcially  conversant  with  sanitary  science,  and  with 
U»  tfeaiX  Btmctnzal  works  it  requires,  to   ascertain 


what  were  the  conditions  by  which  they  might 
have  been  oc(;asioned,  and  to  prescribe  effectual  measures 
for  their  removal.  There  can,  however,  be  no  doubt  in  the 
mind  of  any  one  conversant  with  the  subject,  that  the 
condition  of  the  room  in  which  his  Royal  Highaesa 
slept,  and  Lord  Chesterfield  after  him,  was — as  de- 
scribed— a  condition  of  danger;  not  merely,  how- 
ever, on  account  of  the  position  of  the  water-closet  open- 
ing into  the  bedroom ;  for  this  general  fact  should  be 
known,  that  in  all  the  recently-constructed  military 
prisons,  and  in  most  of  the  new  civil  prisons,  a  syphon 
soil- pan,  connected  with  a  tubular  drain,  has  been  placed 
in  every  separate  cell,  and  that  fever  has  been  unknown  in 
them.  This  arrangement  was  objectionable,  and  the  soil- 
pans  have  been  removed  from  the  cells  of  the  military 
prisons ;  not,  however,  as  I  am  assured,  on  nocoont  of  the 
production  of  any  fever.  No  evil  of  the  kind  was 
reported  as  having  called  for  their  removal,  and  no 
sanitary  facts  of  improvement  have  occurred  since  their 
removal.  Prisoners  may  be  brought  in  with  various 
foul-air  diseases  upon  them,  which  do  not  spread,  but 
cases  of  typhus,  or  of  any  epidemic  diseases  were  and 
are  unknown  in  well-drained  prisons.  If  the  habi- 
tations of  the  general  population  were  as  well 
drained,  there  would  be,  in  England  and  Wales, 
twenty  thousand  less  of  fatal  cases,  and  perhaps  seven  or 
eight  times  as  many  of  attacks  of  disease  of  the  species 
that  has  befallen  his  Royal  Highness.  The  death  rates 
from  all  diseases  prevalent  amongst  the  general  popula- 
tion of  the  prison  ages  is  about  ten  per  thousand ; 
amongst  the  soldiers  of  the  Guards,  the  rate  was  twenty 
in  the  thousand,  until,  by  the  work  of  the  Army  Sanitary 
Commissioners,  they  were  reduced  to  ten  in  a  thousand. 
But  in  the  military  and  in  the  new  civil  prisons,  the 
death  rates  are  only  about  three  in  a  thousand.  Ventila- 
tion, and  forced  personal  cleanliness,  contribute  to  these 
results,  but  neither  dysentery,  nor  diarrhoea,  nor  others 
of  the  foul-air  diseases  and  epidemics  which  are  fatal  to 
upwards  of  one  hunditJ  thousand  unnuiUly  of  the  popu- 
lation of  England  and  Wales  arise  in  those  prisons.  It 
is  evident  that  if  his  Royal  Highness  and  Lord  Chester- 
field— I  ask  pardon  for  the  supposition — had  stayed  and 
slept  in  a  place  in  the  rudimentary  sanitary  condition 
of  a  well-regulated  prison-cell,  instead  of  in  Lord  Lon- 
desborough's  mansion,  as  described  to  have  been  left  by 
the  architects,  both  would  have  been  protected. 

It  is  stated  that  the  drains  of  Lord  I/ondesborongh's 
house  were  good  and  complete,  and  that  they  were 
regularly  flushed  (I  think  it  was  said)  once  a  week. 
Those  who  talk  of  drains  or  sewers  being  good  which 
require  to  be  flushed,  if  they  speak  of  regular 
flushing  as  necessary  for  the  removal  of  regular 
accumulations  of  deposit,  do  not  know  what  good 
drainage  is.  Good  tubular  sowers  or  drains  should 
bo  so  constructed  in  size,  form,  and  inclination  to 
the  run  of  water,  as  to  be  self-cleansing,  and  to  be 
always  clear  of  deposit.  I  have  made  particular  in- 
quiries as  to  this  pomt,  and  in  every  instance  where  the 
work  has  been  done  according  to  the  instructions  pro- 
vided it  is  declared  that  when  taken  up  after  considerable 
periods  that  they  were  found  to  be  "as  clean  as  when 
they  were  first  put  down."  If  in  any  instance  it  is 
otherwise,  the  fact  is  one  to  be  inquired  into.  Dr. 
Carpenter  declares  that  at  Croydon,  where  the  dcatli- 
rate  has  been  reduced  about  one-third  by  improved  drain- 
age, he  has  not  known  a  case  of  fever  where  there  was 
not  some  defects  in  the  drainage  works  about  the  house 
or  the  promises  connected  with  it.  And  so,  in  other 
instances.  The  doclanition  of  the  officers  in  charge  is 
that  there  is  no  smell  from  those  self-cleansing  chan- 
nels, but  that  accidental  stoppages  occasionallv  occur, 
chi'fly  from  servants'  carelessness  in  throwing 
down  what  ought  not  to  be  thrown  down  ;  and  the 
officers  declare  thut  the  only  need  of  traps  and  venti- 
lators is  to  guard  BRainst  these  accidents.  As  a  rule, 
where  there  is  smell  from  the  drains  or  the  sewers,  there 
is  stagnant  deposit.  Digit  zed  by  VjOOQIC 
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The  house  drainage  mav  he  faultless,  but  in  rural 
mansions  it  is  commonly  led  to  a  covered  tank  in  a 
garden,  as  in  towns  to  a  sewer  or  deposit,  or  to  a  tide- 
U>cked  dead  end,  where  deposit  is  occusioned.  There  it  is 
kept  for  long  periods.  In  the  old  sewers  in  London  it 
is  frequently  kept  for  more  than  a  year,  or  until  the 
sewer,  unless  periodically  changed,  is  choked  up. 
Fresh  human  ezi-reta  is  innocuous.  If  it  were  not 
10,  mankind,  in  cities  as  they  now  are,  would  soon 
be  destroyed.  The  period  of  noxious  decomposition 
begins,  in  this  country,  usually  not  later  thun  about 
four  days  in  the  sewer-tink.  Then  it  is,  and  there  it  is,  in 
the  distant  tank,  or  in  the  sewer  of  deposit,  that  danger 
arises.  In  my  report,  in  1842,  on  the  sanitary  condition 
of  the  population,  I  stated  that  the  position  of  the  sewer 
of  deposit  (like  the  tank  of  deposit)  as  commonly  con- 
structed, was  as  the  bulb  of  a  retort,  and  that  the  house 
drain,  also  usually  of  deposit,  was  as  the  neck,  conveying 
the  products  of  decomposition  into  the  house,  which  was 
often,  at  night  when  shut  up,  as  an  inverted  receiver 
for  their  collection.  Of  course,  through  a  water-closet 
opening  into  a  bedroom,  the  poisonous  gases  will  be 
diffused  there  in  conditions  of  more  or  less  of  in- 
tensity. In  certain  barometric  conditions,  or  when 
decomposition  is  rife,  the  products  arc  sometimes 
evolTed  from  these  retorts  to  an  amount  that  over- 
comes all  water-traps.  I  remember  the  instance  of 
the  owner  of  one  large,  palntial  mansion,  who  wondered 
how,  and  to  what  malign  influence  it  was  to  be  ascribed 
that,  just  at  the  time  when  he  had  a  Urge  party, 
&nd  at  no  other  time,  abominable  smoUs  per- 
Taded  the  house,  which  was  a  new  and  well-built 
one.  The  fact  was,  that  the  extra  fires  and  lights  on 
the  occasion,  in  winter  time,  when  all  outer  doors  and 
windows  were  closed,  constituted  a  pump,  lightening 
the  pressure  upon  the  water-traps  or  the  house  drain, 
and  brought  up  the  products  of  decomposition  from 
the  sewers.  If  there  had  been  no  fires,  the  traps 
might  have  acted  perfectly.  I  have  known  many 
first-class  mansions  to  be  in  the  worst  conditions,  in 
which  a  Royal  progress  through  them,  attended  by  extra 
fires,  would  be  a  progress  of  danger  to  a  susceptible  per- 
son ;  the  conditions  being  those  in  which  foul  air  would  be 
drawn  in  to  commingle  with  the  vitiated  air  from  over- 
crowding, from  lights,  so  as  to  create  a  more  noxious 
mixture.  First-class  hotels  on  the  Continent  are,  in 
these  respects,  often  most  dangerous  places,  where  I 
have  known  frequent  fatal  cases  occur  from  these  causes. 
Dr.  James  Johnson,  the  editor  of  the  Britith  Medical 
Btview,^  was  killed  (as  he  has  described)  by  the  air- 
poison  in  a  house  in  Brighton,  where  ho  went  for  the 
recovery  of  his  health. 

Various  means  have  been  proposed  and  tried  for  com- 
bating the  noxious  gases  evolved  from  the  stagnant 
deposit.  By  some  it  has  been  proposed,  as  a  complete 
remedy,  to  ventilate  the  neck  of  the  retort,  the  house 
drain,  at  its  entrance  into  the  house,  and  by  a  shaft  lead 
up  the  gras  and  distribute  it  at  the  house-top.  Where 
this  has  been  done,  sometimes  through  the  water  spouts, 
the  gas  has  been  diffused  with  fatal  effects  amongst  the 
occupants  of  the  attics.  Moreover,  when  the  buement 
traps  have  been  defective,  and  the  warm  air  pump 
within  doors,  as  described,  has  been  active,  the  gas  has 
taken  the  shorter  cut  of  going  into  the  lower  premises. 
By  some  engineers  it  is  proposed  to  ventilate  the  gases 
nearer  their  source,  at  the  sewer,  or  the  tank  of  deposit, 
and  carry  them  away  by  high  shafts.  Where  this  has 
been  done,  as  it  has  been  on  the  Continent,  the  gases 
thus  diffused  have  been  found  to  be  nuisances  in  the 
suburban  districts ;— a  method  of  ventilation,  in  which 
people  in  the  snburbs  of  Liverpool  have  had  ex- 
perience, in  the  ventilation  of  chemical  works  by 
tall  chimneys.  By  one  engineer  a  plan  was  pro- 
posed and  tried  ot  ventilating  a  sewer  .  of  deposit 
by  means  of  a  steam  jet,  with  the  result  of  a 
more  ^rapid  evolution  of  the  gases  than  ever.  By  one 
engineer  the  plan  was  proposed  and  tried  in  Paris,  of  the 


ventilation  of  a  sewer  of  deposit  by  an  upcast  shaft,  or 
chimney,  through  fire.  But  the  products  distributed  at 
a  distance,  if  less  noxious,  were  found  to  be  a  nuisance, 
und  the  process  was  abandoned.  By  some  mnnufacturing 
chemists  it  i.s  proposed  to  combat  the  noxious  gases  with 
disinfectants,  the  more  correct  name  of  which  was  proved 
to  be  deodorisers.  By  one,  we  of  the  General  Board  of 
Health  were  almost  accused  of  manslaughter  for  not 
directing  the  general  application  of  his  preparation  of 
an  acetate  of  lead  as  a  complete  preventive.  In  the 
strength  of  his  convictions,  he,  poor  man,  went  with  it 
to  extinguish  a  cholera  epidemic,  and  be  was  one  of  thoee 
who  fell  victims  to  it  amidst  his  own  preparations.  By 
some  chemiats,  charcoal  powder  was  insisted  upon  as  a 
specific.  The  crew  of  a  ship  sent  loaded  with  it  to  th« 
Crimea  was  attacked  by  the  cholera,  and  the  faces  of  the 
first  victims  were  blackened  by  the  charcoal  powder  they 
had  been  unloading. 

By  none  of  the  Timea  correspondents  does  the  fitct 
appear  to  have  been  observed  of  the  difference  of  condi- 
tion between  the  stagnant  sewerage,' which  is  putrid  and 
kills  fish,  and  that  of  fresh  sewage  from  self-cleannng 
drains  and  sewers,  which,  when  discharged  in  rivers, 
feeds  them  and  augments  their  numbers.  By  none  does 
the  evidence  appear  to  have  been  known  as  promulgated 
in  the  "  Minutes  of  Information  on  the  Practical  Applica- 
tion of  Sower  Water  and  Town  Manures  to  Agricultural 
Production,  issued  in  18S2,"  that  the  most  effectual  course 
is  not  to  combat  with  the  gases  when  produced,  but  to 
prevent  their  production — to  prevent  the  poison  pits, 
and  the  need  of  their  various  materials  and  services  for 
guarding  against  them. 

I  I  have  sttted  that  noxious  decomposition  usually  com- 
I  mences  in  ordinary  weathers  in  about  four  days.  Kot 
•  the  chemist,  but  the  horticulturist— not  the  druggist 
I  with  his  deodorisers,  which  commonly  only  mask,  or 
at  best  mitigate,  the  miiichief,  but  in  rural  districts 
the  gardener  is  the  person  who  should  be  made 
responsible  for  removing  daily,  or  every  other  day, 
by  pump  and  hose,  the  contents  of  the  sewer  tank,  and 
distributing  it  to  a  ^iece  of  ground  properly  trenched 
and  prepared  to  receive  it  as  manure.  His  skill  as  a 
gardener  will  be  in  distributing  it  in  appropriate  dosee, 
sufficient  for  the  soil  to  receive  it  without  excess,  and 
as  to  the  quantities  and  modes  of  application,  his  beat 
authorities  will  be  those  horticulturists — like  Sir  Joseph 
Paxton,  cited  in  the  minutes — who  have  paid  special 
attention  to  the  modes  of  feeding  plants,  and  who 
have  been  the  most  successful  in  raismg  prize  fniita. 
He  may  be  admonished  that  decomposed  manure,  or 
putrid  manure,  is  wasted  manure,  and  that  his  interest  is 
in  getting  the  manure  in  the  ground  whilst  it  is  fresh, 
and  before  decomposition  commences.  If  he  applies 
the  matter  properly,  not  supersaturating  the  soil  (on  the 
erroneous  intermittent  system  of  treating  sewerage),  bat 
giving  the  liquified  manure  in  proportions  adapted  to  ita 
powers,  and  the  feeding  powers  of  the  vegetation  upon  it, 
he  will  find  less  of  space  than  is  commonly  supposed  will 
suCBce  for  the  purpose,  and  prevent  the  escape,  if  not 
entirely  prevent  the  development  of  the  noxious  gaaes. 
Where  solid  manures  could  not  be  removed,  instructions 
were  given  that  the  best  and  cheapest  disinfectant  and 
means  of  saving  the  manures  was  a  covering  of  fresh 
mould.  Instead  of  preparing  the  earth  and  taking  it 
into  the  house  for  the  reception  of  only  one  part  of  tbe 
house  manure,  it  will  be  better,  more  speedy,  and  more 
simple  und  safe  to  take  all  the  manures  of  the  house  at 
once,  and  before  mischief  begins,  to  the  earth. 

The  same  principles  that  are  applicable  to  the  {»«- 
tection  of  the  house,  are  applicable  to  the  protection 
of  the  town  or  the  city.  Sewers  of  deposits,  and 
tanks  or  reservoirs  containing  decomposing  sewage,  are 
poison  pits,  and  they  have  to  be  guarded  against,  what- 
soever may  be  the  completeness  of  form  and  action  of 
the  house  drains.  With  proper  works,  under  competent 
agricultural  engineers  who  h:ivo  demonstrated  them, 
of  which  there  are  samples  jb^^oo&at  jAldeishot,  at 
igi  ize     y  g 
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Bedford,  and  at  Romford,  the  whole  of  the  day's  deposit 

I      nsj  be  on  a  snfficient  portion  of  land,  not  in  mechanical 

j      suspension,  but  in  chemical  combination,  before  nightfall , 

before  deoompoaition,  such  as  goes  on  in  the  sewers  of 

depoeit  in  London,  can  have  tiken  place. 

I  shall  have  more  to  say  on  this  question,  and  shall 
now  Cixudade  by  sabmitting  again  that  the  example 
shoald  establish  one  general  legislative  measure  of  pra- 
Toilion — that  every  death  from  such  preventible  disease 
dioald  be  followed  by  a  responsible  official  inquiry,  by 
a  competent  officer  of  health,  to  ascertain  what  there 
may  bare  been  about  the  house  or  its  vicinity  to  have 
caoMd  the  death,  with  authority  to  prevent  further 
oceopatMn,  or  to  direct  proper  measures  of  protection, 
imtti  the  proved  noxious  condition  has  been  removed. 


COSSESPOHSEHCE. 


DTOIAK   FORESTS  AND  INDIAN  RAILWAYS. 

Sm, — In  yonr  Journal,  of  the  16th  instant,  appears 
a  lettisr  from  Ifr.  Home,  dated  2nd  instant,  with 
reference  to  the  paper  on  "  Indian  Forests  and  Indian 
Railways,"  whi<m  I  had  the  honour  of  reading  before 
tiie  Inua  Committee  of  the  Society  of  Arts  on  the  1st 
of  this  month. 

It  will  afford  me  much  pleasure  to  answer  the  ques- 
tiou  pnt  by  Mr.  Home ;  and  I  quite  agree  wiUi  him, 
that  it  waa  to  be  regretted  that  so  few  persons  met  to 
disonsB  my  paper,  as  the  subjects  connected  with  it  are  so 
vart  and  momentous;  but,  as  a  rule,  India  Conferences 
lie  left  to  the  few,  though,  as  so  many  persons  are  now 
wofeanng  to  take  an  interest  in  Indian  affairs,  it  is  to 
be  boped  that  the  numbers  will  augument  gradually, 
and  that  fotoie  conferences  will  be  enlarged ;  and  I  have 
already  obaerred  that  each  one  successively  has  been 
attended  more  numerously  than  its  predecessor  was. 

Jtlr.  Home  evidently  duly  appreciates  the  impor- 
tance of  this  question,  when  he  observes,  "  that  a 
month  of  conference  would  not  exhaust  the  discussion ;" 
yet  only  one  hour  was  given  to  it.  But,  unfortunately, 
time  flies,  and  discussion  is  compelled  to  terminate ;  but 
there  is  no  reason  whatever  why  such  shoald  not  be 
prolonged  in  the  pages  of  the  Journal,  and  I  will  make  use 
of  them,  -with  the  permission  of  the  Society,  so  to  con- 
tinoeit. 

The  whole  tendency  of  Mr.  Home's  letter  leads  to  a 
confcmation  of  my  statements,  as  to  the  extreme  diffi- 
culty that  will  be  experienced  in  obtaining  a  sufficient 
sapply  of  firewood,  as  fuel  for  the  Indian  railways, 
thioag;h  either  government  agency  or  private  enterprise, 
lac  be  plainly  shows  that  the  cultivator  cannot  plant 
Izeea  without  the  landlord's  permission,  and  that  the 
latter  via  diametrically  opposed  to  the  planting  of  trees, 
as  they  were  not  so  profitable  to  him  as  tilled  land  was. 
He  also  riiows  bow  difficult  it  is  to  get  young  saplings  to 
■rrive  at  maturity. 

In  my  remarks  upon  the  cultivation  of  forests,  I  ob- 
sarved  that  they  "  should  be  created  also  on  all  river 
banks  of  navigable  streams  for  convenience  of  removal ;' ' 
bat  in  the  diseossion  upon  the  subject,  I  was  r.tther  led 
to  infer  that  Mr.  Home  was  not  agreed  with  me  there- 
on, for  he  said  "  as  to  the  suggestion  which  has  been 
aiadathat  the  banks  of  rivers  should  be  utilised  for  the 
cultivation  of  trees,  it  should  be  remembered  that  the 
land  near  the  rivers  was  .the  most  valuable  part  of  all 
the  land,  and  the  moat  luxurious  in  its  cultivation." 
Tet  in  his  letter  he  would  appear  to  support  the  view  so 
taken  by  me,  for  in  remarking  upon  the  sad  denuded 
state  of  the  country,  he  observes,  "  There  should  be  set 
against  this  the  course  of  the  canals,  with  their  planted 
baakB  and  well-watered  adjoining  gardens."    Surely 


the  bank  of  a  canal  cannot  be  considered  in  any  other 
light  than  that  of  a  navigable  stream ;  and  what  I 
meant  to  convey  by  my  remarks  was,  that  on  all  spare 
land,  near  a  navigable  course  of  water,  forest  should  be 
formed,  so  that  when  it  had  matured,  it  should  be  in  a 
position  to  be  transportod  economically  to  a  market. 

The  chief  objects  of  his  letter  will,  I  think,  be  found  in 
my  previous  paper,  published  in  your  Journal  of  the  3rd 
of  Feb.,  1871,  p'lges  201  to  208,  entitled,  "  On  Peat  and 
its  Profitable  Utilisation  in  Indian  Locomotives,  and  for 
other  Purposes." 

Perhaps  when  Mr.  Home  recollects  that  the  paper  to 
which  he  refers  waa  upon  the  subject  of  "Indian 
Forests  and  Indian  Railways,"  he  will  exonerate 
me  from  remissness  in  not  having  touched  on  some 
of  the  points  he  mentions  with  reference  to  peat, 
which  was  only  introduced  to  show  that  its  assistance 
could  relieve  the  railways  from  their  present  fueling 
dilemma,  which  the  Forest  Department  could  not  effect 
by  means  of  a  supply  of  firewood,  as  the  government 
director  of  railways  seemed  to  hope  would  be  the  case ; 
and  that  in  opening  my  address  I  particularly  referred 
to  such  a  previous  paper,  stating  that  it  was  published 
on  the  above  date,  and  had  reference  to  the  utilisation  of 
those  natural  deposits  of  fuel ;  and  I  think  if  Mr.  Home 
refers  to  that  previous  paper,  he  will  obtain  a  great  deal 
of  the  information  he  is  askiiig  for. — I  am,  &c., 

A  ROHAIKB  WrAQOB. 
ISth  Dm.,  1871. 


THROUGH  RAILWAY  TO  INDIA, 

Sia, — Mr.  Hyde  Clarke  addressed  the  Atiatie  on  the 
13th  of  .Tune,  1870,  and  his  views,  as  there  expressed, 
are  fiill  of  truth,  and  convey  most  practical  suggestions 
regarding  the  comparative  merits  of  the  two  positions, 
the  ports  of  Seudia  and  Skanderoon  (Alexandretta). 

As  Brindisi  is  in  the  direct  line  from  Skanderoon, 
homewards,  and  will  doubtless  become  the  chief  port  of 
arrival  and  departure  of  goods,  passengers,  and  mails,  for 
many  years  to  come,  I  have  considered  it  advisable  to 
give  to  that  position  the  attention  it  deserves  and  com- 
mands as  a  connecting  link  in  this  highway,  and  should 
you  think  the  subject  one  of  sufficient  importance,  I  shall 
be  glad  to  send  you  a  short  paper  upon  this  port  and  ita 
present  position,  as  an  appendix  to  the  general  subject 
of  the  Overland  Route. 

I  have  addressed  the  Minister  of  Public  Works  of  Italy 
upon  this  subject,  dwelling  upon  the  importance  of  the 
improvement  of  the  harbour  and  town  of  Brindisi,  and  the 
general  management  of  the  through  traffic  in  mails,  pas- 
sengers, and  merchandise  upon  the  following  points : — 

1.  The  extension  of  the  line  of  railway  from  the 
present  main  trunk  line  and  terminus,  down  to  the  sea- 
level  and  wharves,  with  necessary  station  works  and 
(;oods  accommodation. 

2.  The  construction  of  government  offices,  new  customs 
department,  storehouses,  removal  of  post-office,  public 
markets,  municipal  buildings,  government,  military,  and 
civil  depots,  pilotage  offices  and  board,  telegraph,  over- 
land and  submarine,  harbour  board,  and  sanitn. 

3.  The  lighting  of  the  port  and  soundings,  with  re- 
ference to  securing  safe  navigation  in  and  out,  by  day 
or  night,  together  with  a  tidal  and  meteorological 
register  office. 

4.  A  more  careful  survey  and  levels  of  the  shore-line 
of  the  harbour,  and  adjacent  coast  and  lands,  the 
securing  the  foreshore  and  marshes  adjacent  from  the 
deleterious  influence  and  miasma  now  so  dangerous  to 
the  general  health  and  salubrity  of  the  town. 

5.  Sanitarj-  measures,  having  reference  to  water 
supply,  fountains,  fire  bydmnts,  and  general  drainage, 
with  respect  to  rainfall  and  sewage,  flushing,  lighting, 
slaughter-houses,  and  obnoxious  trudes. 

6.  Conservancy  as  to  the  removal  of  nuisanoes,  cleana- 
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ia(r>  &o-i  "^^  watering  the  town  during  the  hot  months, 
vith  the  dispatch  and  disposal  of  night-soil,  general 
nAise.  sweepings,  &c.,  and  its  gcnernl  utilisation. 

7.  The  organisation  of  municipal  labour  from  the  un- 
sm|)loyed  poor,  under  rpgistration,  at  the  customs  or 
sanitary  office,  and  the  orgnniaation  of  a  commissionairf 
^rtsnge  corps,  appointed  from  the  able-bodiud  men 
whose  term  of  service  has  expired  from  the  army  and 
navy,  the  former  to  be  attached  to  the  duties  of  the  town. 
markets,  &c.,  and  the  latter  to  the  port,  and  to  act  as 
public  messengers. 

8.  The  establishment  of  a  hospital  or  sanitarium,  for 
th*  Moommodatioa  of  foreign  seamen  visiting  the  port. 

I  am,  &o., 
aEOBOB  Latham,  M.I.C.E.,  F.B.G.S. 
18,  Vl»  del  Ponil,  Trlc«ti>,  November  23rd,  lull. 


TTTILISATION  OF  SEWAGE. 

giB, — I  had  the  good  fortune  to  he  present  at  the 
UMetiag  of  the  Society  of  Arts  on  Wednesday,  the  6th 
iMtaat,  when  Mr.  Bailey  Dt-nton  read  a  very  interesting 
paper  on  the  subject  of  *'  Sewage  as  a  Purifier  of  Land, 
and  Land  as  a  Purifier  of  Water."  I  listened  with  much 
interest  to  the  reading  of  the  paper,  which  contained 
much  valuable  information,  and  also  to  the  discussion 
which  followed ;  but  I  observed  that  the  sutject  was  re- 
garded principally  from  a  commercial  point  of  view,  and 
the  value  of  sewage  per  ton  was  variously  estimated,  and 
its  imporlnncc  t/i  thfl  firmiT  and  market  gardener  was 
particulnrly  liwolt  iipon.  I  .lid  not,  however,  hear  any 
statement  mspectinc  the  quality  of  vegetables  grown  on 
grotinrl  aiituriili^rt  with  sowag''.  It  woul  1  be  well  if  some 
attention  wtrw  directed  to  this  part  of  the  subject,  as 
beini{  of  equal  importance  wilh  the  profit  to  be  derived 
from  thu  sale  of  wiwago  ;  f-r  it  is  highly  probable  that 
suph  vegetables  as  brtii'rsli  jinil  cabbages,  besides  others, 
which  HbBorb  a  largo  nmintily  of  moisture  from  the  soil, 
may  contain  some  of  the  jinisonous  principles  of  the 
sewage,  bo  thiit,  apart  frotn  tni/  natural  repugnance  which 
most  people  would  f(.»l  at  eatinfjsewage-^rown  vegetables, 
there  may  be  imsitive  danger  to  health  in  doing  so. 

There  is  much  more  thut  might  be  said  in  reference  to 
this  particular  tairt  of  the  subject,  but  my  object  in  thus 
troubling  you  is  to  direct  attention  to  it,  in  the  hope  of 
eliiating  further  information. — ^I  am,  &c., 

Davis  D.  Looan,  M.D. 

liMidaa,  Dwember  Utb,  1811. 


HOTES    OS    SCIEHCE. 


Some  onrions  actions  in  connection  with  the  colour  of 
fluorescent  substances  have  been  observed  by  Professor 
Morton,  who,  in  the  .<l>n«riain/«uma/o/ £««»»,  describes 
how,  having  recently  obtained  some  very  anomalous  re- 
sults when  investigating  that  subject,  he  was  led  to  mis- 
trust the  action  of  the  G^issler  tubes,  in  which  certain 
solutions  had  been  examined.  These  were  of  the  ordi- 
nary kind  of  jacketed  spirals,  selected  as  being  identical 
in  size  and  other  particulars.  It  bad  been  observed, 
nearly  i^m  the  firs^  that  the  internal  spiral  gave  a  faint 
blue  nuorescence,  which  could  only  be  seen  on  close  in- 
spection ;  and  in  all  cases  the  tube  being  but  partly 
filled,  it  was  considered  that  a  light  appearing  in  the 
part  covered  by  the  fluid  many  times  mure  bright  than 
that  from  the  uncovered  part  of  the  spiral,  was  suflScient 
evidence  of  flnoresence  in  the  liquid.  He  has  now  found 
that  this  is  not  really  the  case,  and  that  any  liquid, 
however  devoid  of  fluorescent  properties,  gives  all  the 
i^pearance  of  fluorescing  in  these  tubes.  The  explana- 
tion of  this  phenomenon  is,  that  the  only  fluorescent 
ligkt  that  can  be  seen  from  the  glass  of  the  spiral  is  that 


which  comes  off  tangentically  from  the  onter  larfMt^ 
that  emitted  tttdially  being  marked  by  the  bri^t, 
electric  discharge  txhind.  In  passing  bom  the  glan  t* 
xir,  most  of  the  light  suffers  total  reflection  at  the  ontar 
surface  of  the  glass ;  but  if  for  the  air,  water  or  any 
other  liquid  be  substituted,  its  greater  refractive  power 
lauses  much  more  of  the  light  to  reach  the  eye.  Tha 
nearer  the  refractive  index  of  tiie  liquid  approaches  that 
of  glass,  the  brighter  is  the  light  that  is  seen  through  it. 

There  has  been,  during  the  past  month,  a  good  deal 
of  discursive  talk  about  a  proposed  new  method  at 
lighting  the  Crystal  Palace,  by  an  admixture  of  oxygssi 
and  common  gas.  As  these,  when  mixed  together,  fnn 
an  explosive  compound,  it  will  be  at  once  perceived  that 
popular  opinion,  so  far  as  it  may  have  adopted  this  idea, 
is  at  fault.  But  oxygen,  when  judiciously  used  in  con- 
nection with  common  gas,  improves  its  purity  as  an 
illuminating  medium  in  a  very  marked  degree.  Before, 
however,  oxygen  is  universally  or  even  generally  used, 
it  will  have  to  be  supplied  at  a  very  much  cheaper  rata 
than  that  at  which  it  can  be  made  on  a  small  scale.  That 
this  will  be  done  before  long,  appears  to  be  reasonable. 
There  is  a  method  of  making  oxygep,  which  h<M  be^ 
discovered  by  M.  Tessie  du  Mothay,  by  which  it  can  ba 
I  made  at  very  little  more  than  the  ooet  of  labour.  As  it 
does  not  appear  to  be  much  known  in  this  country,  and 
'  as  it  will  probably  become  the  means  by  which  oxygea 
!  in  large  quantities  will,  if  it  oome  to  be  adopted,  ba 
made,  we  give  an  outline  of  the  process.  A  retort  of  n 
,  considerable  size  is  charged  with  manganata  of  eoda.  n 
few  hundred  pounds  of  which  may  be  operated  on  at  a 
time.  The  retort  having  been  heated,  and  oonnectad 
'  with  a  steam  boiler,  superheated  steam  from  the  boiler  ia 
admitted  for  about  ten  minutes,  the  effect  of  which  is 
that  two  equivalents  of  the  manganate  of  soda  and  two 
of  the  water  re-act  upon  each  other.  The  water  oom- 
'  bines  with  the  soda  of  the  manganate  to  form  a  hydnt* 
'  of  soda.  The  manganic  acid  is  changed  to  sesqui-oxida 
of  manganese,  containing  only  half  the  propoitioin  of 
'  oxygen,  and  the  other  half  of  the  latter  passes  off  in  a 
free  condition.  At  the  conclusion  of  this  part  of  thm 
process,  the  steam  is  shut  off,  and  superheated  air,  tor 
I  the  production  of  which  there  mast  be  an  airangemaat 
in  the  furnace,  is  admitted  for  about  fifteen  minatea^ 
whereupon  the  sesqui-oxide  combines  with  mm-e  oxygea 
from  the  air,  and  is  converted  back  into  its  oiigira 
form  of  manganic  acid,  which,  of  course,  resumes  ita 
relation  to  the  soda,  reconstituting  manganate  of  aoda, 
ready  for  a  repetition  of  the  process.  It  will  thiw  b* 
seen  that  the  manganate  of  soda,  when  once  obtaincNi, 
serves  for  an  indefinite  number  of  times ;  it  becomes,  in 
fact,  a  tool  by  which  the  oxygen  of  the  air  is  abslxactei 
and  utilised.  The  cost  of  the  original  suppljr  of  iqaa- 
ganate  is  the  only  one,  and  the  interest  on  this,  added 
to  the  cost  of  attendance  and  generating  steam,  represeota 
pretty  nearly  the  price  of  the  oxygen.  That  it  can  be 
produced  at  a  very  low  price,  compared  with  what  ita 
cost  has  hitherto  been,  is  very  evident ;  while,  from  a 
consideration  of  the  various  chemical  reactions  that  tak* 
place,  its  purity  is  of  an  excell^it  order.  When  once  It 
cheiip  supply  of  oxygen  is  obtained,  the  question  wiU 
arise,  What  is  the  best  method  of  utilising  it  in  *e  pro- 
duction of  artificial  light  f  Should  it  come  to  be  adopted 
here,  as  it  already  has  been  in  some  parts  of  Paris  and 
New  York,  double  rows  of  pipes  will  have  to  be  laid 
down,  and  carried  up  even  to  the  ^as  burners;  for,  aa 
already  stated,  the  two  gases,  if  mixed,  would  form  a 
highly-explosive  compound.  If  a  small  stream  at 
oxygen  be  permitted  to  escape  around  the  flame  of  the 
common  gas,  the  purity  of  the  latter  is  greatly  inoreaaad, 
the  yellow  colour  by  which  it  is  characterised  becoming 
much  whiter.  The  oxygen  may  also  be  admitted  jnrt 
inside  of  the  burner,  and  the  two  thus  be  allowed  to 
issue  from  the  jet  in  a  mixed  condition.  The  light  in 
this  case  is  also  very  pure.  The  relative  nroportiona  of 
the  gases  required  to  produce  the  bestresalts  would  haTe 
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b  i»  adjisted  by  atop-cocb  on  each  pipe.  Bat  the 
^■M  aaoint  of  ilhuninating  power  would  be  ob- 
kiiud  by  ning  the  OKjrg^n  with  a  blow-pipe  jet,  80  as 
b  fnject  a  small  streHin  thioai;h  the  flame  of  the 
mmaa  gai,  and  so  on  to  a  piece  of  airconia,  which 
nald  beonna  incandescent,  and  emit  a  light  rivalling 
tbtoftbe  well-known  Ume  light.  The  advantage  of 
aaooii  ont  lime  is  its  oooiparative  indeetmctibility. 
Emjtiiiag  tanda  to  indicate  that  one  or  other  of  these 
■i^  of  lighting  will,  sooner  or  later,  be  greatly 
oed. 

Wtat  ii  tiie  best  fbnn  of  a  lightning  condnctor  P 
AoisniB  Heary,  in  an  essay  on  meteorology,  answers 
ttkbr  itifog  that  it  should  consist  of  a  round  iron  rod, 
oftoc'leatluee-qnarteni  of  an  inch  in  diameter.  Other 
fan  olrob.  such  as  flat  or  twisted,  will  answer  nearly 
u  vH,  tlftoagh  a  drawback  attending  their  nse  is  that 
Ikey  m  bble  to  give  off  lateral  sparks  from  the  sharp 
tign  at  tk«  moment  of  the  passage  of  the  electricity 
(btngh  ttem.  vhich  might  set  fire  to  very  combustible 
■■tenals.  It  is  a  commonly  received  opinion  that 
ligktaiiig  redi  seed  not  be  continuous,  as  it  is  supposed 
tkt  tbe  dniiicity  will  leap  over  short  distances  ;  but 
ftsfemr  H<-niy  recommends  that  it  be  throughout  its 
•Btin  \ea^  in  perfect  metallic  continuity,  and  that  it 
WoMbdviOiUafk  paint.  As  a  general  rule,  he  a4- 
viHi  that  Ur^  masses  of  metal  within  the  building, 
npeeiiilljr  tluue  which  have  a  perpendicular  elevation, 
be  cooEBcted  ntii  the  road. 

A  new  test  for  alcohol  has  just  been  publiriied  by  M. 
Bettiielot.  The  liquid  suspected  to  contain  alcohol  is 
Bixed  vitii  water,  and  a  little  chloride  of  benzoyl  is 
dropped  in,  the  whole  being  then  mixed  and  gently 
nnnad.  When  cold,  a  few  (bops  of  a  solution  of  caustic 
potash  (re  then  added ;  if  the  liquid  remains  turbid, 
tad  an  sgrMable  aromatic  odour  be  evolved,  alcohol  is 
pnaat ;  trat  if,  on  the  contrary,  the  liquid  becomes  clear, 
or  lose  all  odour,  or  merely  give  that  of  a  benzoate,  no 
akAoliapfeeeot  The  action  is  as  follows: — Benzoic 
ether,  i4ich  possesses  a  fragrant  odour,  is  formed  by  the 
actisa  tt  the  chloride  of  benzoyl  upon  the  alcohol.  This 
is  bat  very  slowly  affected  by  canstio  potash, 
I  tte  sxcsM  of  chloride  of  bensoyl  used  is  at  once 
by  the  canstic  alkali  into  benzoate  and 
t  of  poUasiiim.  The  ather  remains  and  can  be 
while  the  reagent  employed  in  the  first 
■  is  removed  compl^y.    This  test  is  exceedingly 

Aerification  of  Mr.  Edwards's  process  of  Helio- 
MKpJBting  (which  was  brought  herore  the  notico  of 
fcyeabmof  the  Society  of  Arts  some  montiis  ago) 
yJM*bt«n  pabliahed  by  Captain  Waterhouse,  of  the 
■aisjg-Qenerarg  Office,  Ceilcutta.  The  following  are 
~5.«'iliJ,  aa  iupplied  by  himself: — A  clean  piece  of 
dflndy'gioand  plate-glass  is  levelled,  and  coated 

Q^^atine 1  ounce. 

xaaniQ 10  grains. 

5«P 80      „ 

"Med  water 8  ounces. 


Bichromate  of  potash., ,.     1  ounce. 
Distilled  water 20  ounces. 

They  piay  remain  in  this  for  about  five  minutes,  sad  SM 
then  placed  in  a  dark  box  or  room,  and  dried  with  the  aid 
of  a  gentle  heat ;  when  dry,  they  are  ready  to  be  exposed 
under  a  reversed  nogutivo.  The  tiuie  of  exposuse  varies 
from  about  five  minutes,  in  the  sun,  to  fifteen  and  thir^ 
minutes,  or  even  longer,  if  the  negatives  are  very 
intense.  When  the  pUte  is  judged  to  luitu  been 
sufficiejjtly  exposed,  the  negative  is  rerufived  froui  the 
frame,  ana  the  bacK  of  the  sensitive  p!  i^'  in  i  jiipicd  to 
the  sun  for  two  or  three  minutes,  to  th-iuiighly  htifdeja 
the  under  surface  of  the  gelatine,  and  prcviiot  it  fcoin 
swelling  up  afterwards.  The  plato  is  t)i<?n  tuken  04^  of 
the  frame  and  put  into  a  dish  of  cJoiin  wntor,  and 
thoroughly  washed  with  many  changes  ■•(  wator,  till  oU 
the  yellow  bichromate  salt  is  removed.  The  suporfliioua 
water  is  wiped  off,  and  the  plate  is  tbtn  rt-njj  for 
printing.  It  the  subject  be  in  line,  tho  pUto  niiy  bo 
rolled  in  with  tolerably  stiff  black  ink.  eofteamj  ijifjj  » 
little  olive  oil,  and  not  too  much  on  the  riillur.  Aftflj-  the 
plttte  is  inked  in,  tho  superfluous  ink  ia  rotnovei}  with  a 
damp  cloth,  and  the  surface  of  the  plati^  fimiUy  wiftA 
with  a  clean  damp  cloth,  to  remove  all  tiaci-a  at  scuuuiii- 
ncss.  The  paper  is  [aid  on,  and  the  plate  pulled  thaangh 
tho  press  in  the  orJiauj-y  wuy.  Before  iukiag  in  agsia, 
the  plate  is  wiped  wiih  a  damping  cloth. 

While  on  the  subject  of  the  printing  of  photogniphf 
by  mechanical  means,  we  may  state  that  Mr.  Edwards^ 
the  inventor  of  the  heliotype  process,  has  furthef  d^ 
veloped  its  resources ;  first,  by  the  invention  of  a^  ^lk- 
ing  roller,  whjch  he  finds  better  adapted  for  it  ^lan  any 
of  those  hitherto  used.  His  new  roller  consists  of  th^ 
usual  glue  and  treacle,  or  analogous  bodies,  to  which  li»ve 
been  added  a  considerable  proportion  of  oil  or  grease,  or 
oil  combined  with  an  alkali.  A  second  feature  in  his 
new  improvements  consists  in  a  method  of  producing 
the  appearance  of  an  Indian  tint  upon  .his  prints.  fhjM 
he  effects  by  mixing  with  the  water  with  which  he  damps 
the  printing  surface  a  dye  of  any  suitable  kind,  ^s 
third  improvement  is  a  method  of  producing  colour 
plates,  by  multiplying  the  negatives  so  as  to  have  a 
negative  for  eich  colour  to  be  applied.  Each  of  these 
bos  all  its  details  painted  out,  exeept  the  part  which  is 
desired  to  print  a  certain  colour.  A  printing  foripe  is 
then  made  from  each  negative,  and  each  such  "  forme '' 
is  inked  with  its  suitable  colour.  In  virtue  of  a 
peculiarity  of  the  printing  surface,  two,  or  even  more, 
colours  may  be  used  with  each  "  forme  "  ;  for  this  pur- 
pose,  the  inks  must  possess  different  degrees  of  stiffness. 
There  are  other  methods  of  producing  coloured  prints 
described  by  the  inventor,  who  has  shown,  at  the  Photo- 
graphic Exhibition,  a  fine  chromo-heliotype  produced 
by  the  process  now  given  in  detail. 


_  in  the  gelatine  in  six  ounces  of  the  water, 

'  "?**  Jiasohed  the  soap  and  tannin  each  in  one 

*  *•  a*  Water,  mix  them,  and  add  the  mixture  to 

2»  ■«  aohtion  of  gelatine  very  gradually,  and  stirring 

I" •■^"hile.    Filler  through  a  coarse  cloth  into  the 

r  2^^k  ^^'  *'"''*  ^"^  °**''  ^^  plates  so  as  just  to 

2^  *■""•   Shonld  there  be  any  air-bubbles  they  may 

^""u!ft  ^^  "^  ?"'"'  °^  *  penknife.    The  plates 

"•left  tiU the geUtine  has  set,  and  care  should  be 

f  ^^  Tf*!*"  ''"'* '''"'  **  possible  falls  on  the  plates,  or 

I  ^^^^"J  ha  formed  in  the  film.    As  soon  as  the  gelatine 

•**!  the  plates  are  tamed  upside  down,  and  sup- 

*»  OP  little  blocks  of  wood  at  the  four  comers,  and 

f^^  '""""  to  dry ;  when  dry,  the  plates  are 

in  a  bath  of  bichromate  of  potash — 


0E9ESAL   HOTBS. 


Bonth  Kensington  Hoienm. — A  beantifol  silver  eof, 
the  work  of  Jamuitzer,  the  Nuremberg  goldsmith,  and 
cotemporary  of  Cellini,  has  just  been  added  to  the  Art 
collection.  The  Educational  division  has  lately  received 
a  very  curious  toy-house,  made  in  Nuremberg  two 
centuries  ago,  filled  with  models  of  utensils  of  the 
period  illustratiug  Oerman  life  and  manners.  It  is  at 
present  shown  in  tho  North  Court.  Mr.  William 
Smith's  gift  of  water  colours  will  be  exhibited  as  soon 
aa  the  room  is  prepared  to  receive  them. 

French  Academy  of  Belles  Lettres.— Tho  following 
gentlemen  have  just  been  elected  corresponding  mem- 
bers of  the  Academy :— M.  Deschamps  de  Pas,  M.  de 
Beaurepaire,  Mr.  Muir,  of  Edinburgh,  and  Mr.  Cobet, 

ofLeyaen.  Digit  zed  by  ^OOglC 
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Vnited  States  Whale  Tisheiiea.— The  following 
statement  has  been  made  by  the  Registrar  of  the 
Treasory  at  Washington,  in  regard  to  the  whale  fishing 
of  the  United  States.  In  1868,  there  were  328  vesseUi, 
in  1869,  311  vessels,  in  1870,  299  vessels,  and  in  1871, 
249  vessels.  There  appears  to  be  a  gradual  diminution 
in  this  once  important  industry,  owing  to  the  discovery 
of  coal-oU  and  petroleum. 

Bare  Bible  for  Sale.— A  very  rare  book,  in  good  nie> 
servation,  namely,  a  copy  on  paper  of  the  tAtin  Bible  of 
Ontenbei^-Fust,  is  ofifered  for  sale  at  Erfurt.  It  is  the 
property  of  the  Eglise  des  Fredicatours,  and  has  been 
placed  m  chaiige  of  a  bookseller  of  that  town,  who  will 
receive  offers  k>i  the  work.  Only  sixteen  copies  of  this 
early  specimen  of  printing  are  known  to  exist,  of  which 
six  are  on  vellum  and  ten  on  paper,  two  of  the  latter 
being  very  incomplete.  The  copy  in  question  is  not 
perfect,  one  sheet  being  wanting  in  the  first  and  fifteen 
sheets  in  the  second  volume.  The  volumes  are  bound 
with  metal  clasps.  In  the  year  1858,  a  copy,  which  was 
not  only  incomplete  but  also  stained  and  worm-eaten, 
was  purchased  at  a  public  sale  at  Augsburg  for  the  sum 
of  1,100  thalers,  for  the  St.  Petersburg  library. 

The  Bottom  of  the  Sea. — An  expedition  is  on  the 
point  of  sailing  'firom  the  navy-yard  at  Chcu'lestown, 
Massachusetts,  on  a  voyage  of  exploration,  the  results  of 
which  will  be  looked  forward  to  with  much  interest  by 
the  scientific  world.  The  object  of  the  expedition  is  to 
investigate  the  bottom  of  the  ocean  in  its  deepest  parts, 
to  trace  the  sources  of  the  currents,  and  to  compare  the 
Atlantic  with  the  Pacific  in  order  to  ascertain,  among 
other  things,  whether  the  one  is  higher  than  the  other, 
whether  the  temperature  is  the  same,  and  what  are  the 
currents  that  come  into  conflict.  The  transparency  of 
the  ocean  will  also  be  determined,  as  well  as  the  specific 
gravity  and  chemical  constitution  of  sea-water.  The 
nature  of  the  animals  inhabiting  the  sea-bottom,  and  of 
the  fishes  of  the  dbep  sea,  will  aJiso  be  ascertained,  for  the 
purpose  of  deciding  whether  the  oceans  communicated 
with  one  another  at  any  past  epoch.  1  he  expedition  is 
sent  out  by  the  Navy  Department,  at  the  suggestion  of 
the  Superintendent  of  the  Coast  Survey,  and  the 
naval  officers  composing  it  have  been  selected  with 
special  reference  to  their  fitness  for  the  work.  Pro- 
fessor Agassiz  is  at  the  head  of  the  scientific  corps,  and 
the  general  supervision  of  the  operations  is  entrusted  to 
Count  de  Portales,  who  has  had  extensive  experience  in 
deep-sea  dredging.  The  plan  laid  down  for  the  expe- 
dition is,  in  the  first- place,  to  explore  the  South  Atlantic, 
and  to  proceed  thence  to  the  West  Indies,  to  investigate  the 
origin  of  the  Gulf  Stream.  The  next  task  is  to  discover  the 
greatest  depth  of  the  Atlantic,  and  thoroughly  examine 
its  bottom,  after  which  the  expedition  will  put  into  Bio. 
From  Rio  it  is  to  explore  the  east  coast  of  Putugonia  and 
the  Falkland  Islands,  ascertaining  and  tracing  the  course 
of  the  South  Pole  currents,  whether  they  enter  the 
Atlantic  or  the  Pacific.  The  expedition  will  then  con- 
tinue its  course  through  the  Straits  of  Magellan,  and 
pursue  the  atme  system  of  exploration  in  the  Pacific.  Its 
attention  in  that  ocean  is  especially  directed  to  the  shore 
currents  and  open  carrents.  the  depth  of  the  water  and 
sea-bottom,  and  the  visiting  and  examination  of  the 
islands  off'  the  coast  of  the  continent,  as  well  as  that  coast 
itself  as  far  north  as  San  Francisco,  where  the  scientific 
corps  will  leave  the  vessel.  The  vessel — the  Hatsler — 
has  but  just  been  built,  having  been  designed  expressly 
fbr  this  service.  Her  internal  arrangements  have  been 
planned  by  the  Chief  Hydrographer  of  the  Coast  Survey, 
and  her  construction  has  been  carried  on  nnder  the 
immediate  supervision  of  the  Superintendent  of  the 
Survey.  Professor  Agassiz,  it  appears,  intends  to  pay 
special  attention  individually  to  the  fishes  of  the  deep 
sea,  and  to  enable  him  to  preserve  the  specimens  he  may 
obtain,  10,000  dole,  have  been  subscribed  in  Boston. 
Another  10,000  dollars  was  still  required,  but  no  doubt 
waa  felt  that  this  would  be  forthcoming. 


Gold  in  Yietoria.— The  total  amount  of  gold  exported 
from  this  colony  since  the  beginning  of  the  ^ear  is 
1,261,630  ozs..  of  which  183,2fil  ozs.  were  transhipments 
from  New  Zealand,  against  1,135,578  oes.  exported 
during  corresponding  period  of  the  previous  year,  of 
which  191,889  ozs.  were  from  New  ZeaJand.  From  this 
it  appears  that  there  is  an  increase  of  136,687  ozs.  in  the 
present  year  over  the  same  period  of  last  year  in  the 
gold  exported  from  Victoria,  and  a  decrease  of  8,636  oo. 
in  that  exported  from  New  Zealand. 

Bational  Gardens.— The  Oardm  says :— The  system 
we  propose  is,  to  treat  all  the  public  parks  and  gardens  of 
a  great  city  as  a  whole,  and  to  establish  in  each  a  distinct 
type  of  vegetation.  For  example,  we  might  devote  one 
city  park  chiefly  to  noble  deciduous  trees;  another, 
suburban  one,  as  Richmond,  to  evergreen  forest  trees  ; 
another,  to  the  almost  countiess  flowering  deciduous  trees 
and  shrubs  that  are  the  glory  of  the  grove  and  copse  in 
all  northern  and  temperate  countries.  Or  we  might 
treat  the  subject  geographically,  and  have  a  small  sqoare 
or  park  with  British  trees,  and  shrubs,  and  plants; 
another  of  European,  another  of  American,  anotner  of 
Siberian,  and  so  on.  We  could,  by  the  system  we  ad- 
vocate, define  for  each  superintendent  in  what  direction 
his  efforts  should  chiefly  tend;  give  each  an  entirely 
distinct  aim.  He  could  then  get  up  a  family,  order,  or 
flora,  and  develop  its  beauty  and  variety  to  the  oom- 
pletest  extent  of  our  knowledge. 

Btatifltiei  of  Oregon. — From  the  recent  census^  it 
appears  that  Oregon  is  not  by  any  means  the  least  im- 
portant of  our  agricultural  states.  The  following  are  the 
productions  of  tiiat  state : — 

Bnnbeli.  Valoe. 

Wheat 1,760,000     . .     l,600,000dols. 

Bye  6,200    ..  6,200    „ 

Oats 600,000     . .       270,000    „ 

Cora 200,000     ..       200,000    „ 

Barley 200,000     . .        200.000     „ 

Potatoes  ....       600,000     ..       800,000    „ 

Hay 66,000  tons       637,600    „ 

There  Vere  in  the  state,  in  1869,  48,000  honest  1,660 
mules,  79,312  mil«h  cows,  101,960  sheep,  112.700  swine, 
and  140,500  young  catUe.  The  total  value  of  the 
domestic  animals  is  7,956,265  dollars.  Cheese  was  pro- 
duced to  the  extent  of  106,279  Ibe.  and  l,000,1691bs. 
butter.  Production  has  been  prodigiously  stimulated 
since  1869,  by  the  building  of  railroad  sand  accessions  to 
the  population. 

Coal  Prodnotion  in  Belginin  in  1870.— It  appears  from 
official  Belgian  documents,  just  published,  that  the  pro- 
duction of  coal  in  Belgium,  which  was  12,926,894  tons 
in  1869,  was  raised,  in  1870,  to  13,697,118  tons,  which 
may  be  thus  divided :  —  From  the  Hainant  basin, 
10,196,630  tons;  from  that  of  Namnr,  338,407  tons; 
and  from  the  Lidge  basin,  3,162,181  tons.  In  Hainant 
there  are  129  collieries,  of  which  only  86  are  actually  at 
work ;  274  shafts,  78  of  which  are  in  reserve ;  104 
steam  pumping-engines ;  456  steam  winding-eng^es,  of 
which  only  2i3  are  working  ;  79  steam  ventilating- 
machines ;  and  employ  68.831  workmen,  of  which 
63,327  work  underground.  Of  the  39  mines  in  the  pro- 
vince of  Namur  there  are  only  19  in  work,  employing 
86  steam-sngines  and  2,193  workmen,  of  which  1,580 
work  underground.  Lastly,  in  the  province  of  Liige, 
there  are  upwards  of  20,000  miners  and  workmen  depend- 
ing on  the  collieries  of  that  district.  Of  the  13,697,118 
tons  extracted  in  1870,  9,967,524  were  consumed  in  the 
country,  and  the  remainder  exported. 
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Sat Boy«l  IniUtnllon,  s.  ProfesMr  Tyadall,  "Io«,  W»t«r, 

vspoor,  and  Air." 
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moinrcEMUi ts  bt  the  couscil. 


socnrrs  xzAimrAnoirB. 

Th«  Oooncil  have  passed  the  following  reso- 
lution:— 

Th«t  the  time  liai  now  urired  when  the  pieaent 
iptem  of  extuninationa  is  no  longer  neoeasiuy,  and  that 
Ota  enooaragaDent  of  particnlu'  mbjects,  hearing  espe- 
cially on  Arts,  Mannfcctnres,  and  Commerce,  should  he 
pniBoted  hj  q>eeial  means. 

It  will  therefore  be  seen  that,'  after  the  next 
examinations,  to  be  held  in  April,  1872,  the 
present  system  will  cease. 

The  foUowing  suggestions  by  Capt  Donnelly, 
R.E.,  for  a  scheme  of  technical  examinations, 
haTe  \>een  bronght  before  the  Council,  and  they 
haYe  been  referred  to  a  special  committee  for 
ociuiderstion : — 

I .  "Hie  Society  of  Aits  to  organise  examinations  in  the 
scieooe  and  tecuiology  of  the  yarioas  arts  and  mannfac- 
toree  of  this  coontry,  conducted  by  a  board  of  ezaminen 
representing  the  abstract  science  inTolved,  as  well  as  the 
practical  Icnowledge  and  skill  in  its  application.  Thus, 
taking  dyeing,  soap-boilinsf,  and  gas  making,  the  ezami- 
natioo  wonla  embrace  a  Knowl^ge  of  the  chemistry, 
pbysica,  and  mechanics  on  which  the  varioos  processes 
amended,  and  the  technical  skill  required  in  their  ap- 
^Scation  ;  the  modifications  necessary  to  suit  the  varying 
faalitiea  of  the  materials  employed,  economy  in  the 
■aaanCutore,  and  so  on. 

S.  To  give  notice  annually  of  the  three,  four,  or  fire 
IMniifs<  lull  s  which  would  oe  taken  op  the  following 
jmtj  with  a  slight  syllabus  of  the  examinations  which 
wonlil  be  held  at  a  few  convenient  centres. 

lb  To  enter  into  communication  with  the  various 
(rilda  and  companies  interested  in  the  special  arts  and 
wnafitctnres  taken  up,  with  a  view  of  obtaining  their 

and  atnatance  in  naming  the  technical  examination, 
in  the  nomination  of  the  technical  examiners ;  and 
llwwttb  a  view  of  seeing  what  encouragement  they 
■void  give  in  the  shape  of  prizes,  &c.  j  the  Society  of 
Alia  to  arrange  for  the  examinations  in  pure  science, 
Mfcapa  in  concert  with  the  Department  of  Science  and 

4.  To  combine  these  examinations  somewhat  with  the 
Asnnal  International  Exhibitions  as  respects  the  indus- 
ineato  be  taken  up  forthe  year. 

The  Council  will  be  glad  to  receive  an  ex- 
imtsion  of  opinion  on  the  scheme  irom  the 
Institationa  in  Union,  mannCtctnrers,  and  other* 
interested  in  die  snbject. 


CANTOS  LscrrrsEB. 

The  Second  Course  of  Cantor  Lectures  for  th« 
Session  will  be  delivered  by  the  Rev.  Arthub 
Rioo,  on  "  Mechanism."  The  first  lecture  will 
take  place  on  the  first  Monday  in  February  next. 
Further  particulars  will  be  announced  in  a  future 
Journal,  

THZ  LIBSABT. 
The  following  books  have  been  presented  to 
the  Library : — 

Arpininm  and  its  Antiquities  in  the  days  of  Oicero. 
By  L.  Hariani,  LIi.D.,  &e..  Corresponding  Member  of 
the  Society  of  Arts.    Presented  by  the  Author. 

Programme  of  the  Opening  of  the  Koyal  Albert  Hall. 

Programme  of  the  Ceremonial  of  the  Opening  of  the 
Annnai  International  Exhibitions. 
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CAHTOB  LECTUltEI. 


ON  THE  HANUFAOTDBE  AND  BEFININa  OW 

SUOAB. 

By  C.  Hanghton  Oil!,  Esq. 
liicnnui  I. — DxLiviBxs  Momdat,  Novsubbs  37th. 

The  subject  of  sugar  divides  itself  naturally  into  two 
branches — the  preparation  of  the  raw  materia],  and  the 
refining  or  rendering  it  fit  tot  ose.  Taking  these  two 
branches  of  industry  together,  I  find  that  the  resoK  is, 
that,  in  1866,  the  total  consnoiption  amounted  to  some- 
thing  like  three  millions  of  tons,  reckoning*  only  that 
whidi  came  through  European  hands  insome  way  or 
other,  and  of  this  amount  neariy  one  million  tons  were 
manufactured  in  Europe  from  beet-root.  No  doubt 
some  of  you  have  heard  that  sugar  made  fiom  beet- 
root is  not  so  sweet  as  thai  ordinarily  used  in  this 
country,  which  is  made  from  the  sugar-cane.  ITiis  is 
qnite  a  mistake.  Sugar  procured  from  the  can*  and 
from  beet-root  is  exactiy  the  same;  and  I  wish  to 
impress  this  upon  j<m  particulaily  at  the  outset,  inas- 
much as,  in  desonbin^  the  operations  of  refining,  I 
shall  make  no  distsnetion  brtween  tiiem,  except  in 
immaterial  details.  Sugar  from  eitiier  source  is  niown 
as  "  cane  sugar." 

I  must  next  assign  limits  as  to  what  I  have  fo 
ten  yon.  Von  most  nnderstand  that  I  have  nothing 
new  to  say  upon  this  subject,  but  simply  to  exi^ainto 
yon  what  is  known  to  every  chemist  who  has  studied 
the  subject  of  the  piodootion  and  refining  of  su^.  I 
shall  confine  myself  simply  to  telling  you  what  is  done 
in  certain  cases,  and  why  it  is  done. 

But,  in  order  to  explain  the  reason  why  such  opera- 
tions in  the  manufacture  and  refining  of  sugar  are  car- 
ried out  in  the  form  in  which  they  are,  I  must  first 
bring  to  yoor  knowledge  c«tain  facia  in  chemistry  and 
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phyiics,  and  as  I  cannot  advantageoady  onite  these  ex- 
planations with  the  descriptions  of  the  processes  them- 
selves, I  propose  to  occupy  this  first  lecture  on  bringing 
before  you  some  of  these  physical  and  chemical  facts 
which  I  shall  bare  aiierwai^  to  apply ;  and  though  this 
may  appear  a  somewhat  round-about  way  of  attaining 
my  object,  I  think  it  will  really  conduce  to  brevity  and 
clearness. 

First  of  all,  I  must  state  that  the  sugar  which  we 
obtain  from  the  sugar-cane  or  beet-root  exists  already 
formed  in  those  plants.    It  is  not  created  by  the  process 
of  manufacture,  but  exists  in  the  plant,  dissolved  in 
water,  in  the  diape  of  juice.    But  together  with  the 
sugar  we   find  dissolved  a  variety  of  other  bodies.    I 
have  in  this  bottle  some  of  the  pure  juice  of  the  sngcu-- 
beet  which  has  been  pressed  out,  and  from  the  colour, 
which  is  nearly  black,  you  will  readily  perceive  that  it 
is  not  a  solution  of  pure  sugar.      It   contains,  among 
other  bodies,  a  substance  which  approaches  very  nearly 
to  ttie  white  of  an  egg,  or  albumen,  and  also  some  bodies 
like  gums, the  presenceof  which  Icanshow  you  by  adding 
to  the  liquid  a  solution  of  tannin,  the  astringent  princi- 
ple 6f  oak-bark.    By  adding  this,  you  will  see  in  a  few 
moments     that    these     albuminous    matters     settle 
down  in   flocks,  having   formed   insoluble  compounds 
with  the  tannin ;  or  I   can  show  their  presence  more 
readily    by    using    another    reagent    called    "  basic 
acetate  of  lead,"  which  precipitates  most  of  these  albu- 
minous and  gummy  substances  as  insoluble  lead  com- 
pounds.   This  basic  acetate  of  lead  has  now  produced  a 
thick  greenish  precipitate  in    the  beet-juice,   and   on 
filtering  ttie  mass  you  see  that  a  clear,  colourless  liquid 
oomee  uirough,  which  you  must  understand  contains  the 
sugar  of  the  original  juice.     Cane-juice  contains  the 
same,  or  similar   impurities  as  beet-juice,  though  in 
madk  smaller  proportions.     The  object  of  the  sugar- 
maker  is  to  remove,  at  a  first  operation,  as  many  of  these 
impurities  as  possible,  so  as  to  make  his  juice  approximate 
as  nearly  as  may  be  to  a  solution  of  pure  sugar ;  but  pre- 
liminary to  the  treatment  of  the  juice  comes  the  question 
of  winning  it,  or  getting  it  out  of  the  plant.    The  most 
obvious  way  of  doing  that  is  to  cmsii  or  rasp  up  the 
plant,  thereby  destroying  the  lictle  cells  in  which  this 
solution  of  sugar  and  other  bodies  is  contained,  and  this 
is  the  method  which  is  most  commonly  employed.     I 
will  go  more  into  detail  with  regard  to  the  extraction  of 
the  juice  when  I  come  to  speak  of  the  manufacture  of 
beet-root  susar,  which  is  that  branch  of  the  subject  upon 
which  I  shall  more  especially  enlarge ;  but  I  may  here 
mention  that  there  is  another  way  of  obtaining  the  juice, 
which,  at  any  rate  in  principle,  is  preferable,  but  to 
'  explain  to  ^ou  what  this  is,  I  must  first  give  an  illustra- 
tion of  an  important  physical  fact. 

I  have  in  this  ^lass  a  solution  of  a  gummy  body, 
called  dextrine,  which  is  perfectly  soluble  in  water,  and  a 
solution  of  which  will  readily  filter  through  porous  paper. 
I  will  mix  with  this  a  solution  of  bichromate  of  potash, 
which  is  a  coloured  suit,  and,  having  mixed  the  two 
together,  I  will  now  fill  a  small  sac,  which  is  part  of 
the  gut  of  a  rabbit,  or  some  small  animal,  with  some 
of  this  yellow  solution.  The  sao  is  what  is  called 
watertight,  and  I  will  now  suspend  it  in  a  vessel 
filled  with  pure  water.  In  process  of  time,  we  shall  see 
the  solution  of  this  orange-coloured  crystalline  salt,  the 
bichromate  of  potash,  find  its  way  out  through  the  walls 
of  the  littie  watertight  sac,  whilst  tiie  gummy  body 
itself  will  not  pass  through  ttie  membrane.  While  that 
is  proceeding,  I  will  start  a  similar  experiment  on  a 
somewhat  lioger  scale.  Over  the  mouUi  of  this  glass 
vessel  I  have  a  piece  of  parchment  paper,  which  is  quite 
watertight  in  the  ordinary  sense,  Out  still  it  will  allow 
this  cnnous  passage  of  some  soluble  bodies  to  take  place 
throuKh  it,  although  it  prevents  the  passage  of  others. 
I  will  put  some  of  this  mixture  of  dextrine  and  bi- 
chromate of  potash  into  the  vessel,  and  then  placing  it  in 
a  dish  of  water,  we  have  the  two  separated  simply  by 
that  piece  of  parchment  paper,  and  we  shall  see  that  tlie 


bichromate  of  potash  wiU   pass  through,  whilst  the 
dextrine  will  not.   To  show  you  how  we  can  demonstrate 
the  truth  of  this,  I  must  now  show  you  the  reaction  of 
the  dextrine  and  of  the  bichromate  of  potash.    First,  I 
will  put  a  little  of  the  dextrine  into  water,  and  add  to  it 
a  solution  of  iodine.      You  perceive  that  the  liquid 
immediately  turns  a  dark  purple  colour.    By  this  metuis, 
therefore,  1  can  detect  the  presence  of  dextrine  if  it  passes 
through  into  the  water.    The  bichromate  of  potash  has 
a  very  remarkable  power  of  colouring  water,  and  ac- 
cordingly, even  a  small  quantity  of  it  would  be  manifested 
by  the  liquid  turning  yellow  ;   but  as  that  is  not  very 
visible  in  this  light,  I   will  add  to  it  a  solution  of 
acetate  of  lead,  which  will  form  in  the   liquor  a  pre- 
cipitate,  the   chromate   of   lead   rendering    it   opaque 
and  yellow.     This  difference  between  the  two  bodies 
with  regard  to  their  passing   through  moist  water- 
tight membranes,  is  one  which  is   observed  betweea 
two  great  series.      On  the   one  side  we   have  those 
bodies  which,  when  dissolved  in  water,  will  pass  through 
most  membranes,  animal  or  vegetable,  when  there  is 
water  on  each  side ;  and  we  have  again  other  bodies 
which,  like  the  dextrine,  do  not  possess  that  power. 
Those  which  can  pass  through  are,  for  the  most  past, 
capable  of  assuming  a  crystalline  condition,  and  the 
whole  class,  therefore,  has  been  designated  crystalloid. 
The  others  more  or  less  resemble  glue  in  character,  and 
are  called  colloids.     The  constituents  of  cane  and  beet 
juice  are  partly  colloid  and  partly  crystalloid.  The  solu- 
tion of  them  is  contained  in  littie  cells,  which  you  may 
compare  to  the  cells  of  an  orange,  the  walls  of  which  are 
capEiole  of  acting  in  the  same  way  as  this  piece  of  mem- 
brane or  this  parchment  paper,  causing  the  separation  of 
the  two  constituents  of  the  cells,  when  slices  of  the  plant 
are  immersed  in  water,  the  crystalloid  constituent  pass- 
ing outwards  by  this  process  of  diffusion,  as  it  is  called, 
and  the  colloids  remaining  behind.     If,  then,  we  cut  up 
a  su^  cane  or  beet  root  into  slices  of  a  convenient  sixe, 
and  immerse  them  in  water,  the  sugar,  which  is  a  crystal- 
loid, and  the  saline  particles  of  the  juice,  pass  out  into 
the  water  beyond,  while  the  gummy  bodies,  to  a  great 
extent,  remain  behind ;  whereas  when  we  rasp  up  the 
plant  and  squeeze  out  the  juice,  we  get  in  it  the  whole 
constituents,  coUoid  and  crystAlloid  together.      Theo- 
retically, therefore,  the  diffusion  process  is  preferable  to 
the  other.   It  is  attended  with  some  practical  difficulties, 
which,  however,  have  been  got  over  very  succenfnlly  in 
India,  with  regard  to  cane  juice,  and  which  I  have  seen 
worked  suceessfully  with  regard  to  the  beet-root,  though 
people  are  not  quite  agreed  about  it. 

I  will  now  come  to  the  subject  of  the  solution  of  bodies. 
Even^one  knows,  more  or  less,  what  is  meant  by  solution, 
but  there  are  some  limitations  to  the  process  which  are  not 
always  understood.    If  we  take  a  body  which  is  aolnhls 
in  wnter,  you  know  it  disappears  like  sugar  or  salt  when 
stirred  up  with  water.    Here  is  some  of  the  yellow  salt 
which  I  used  just  now,  and  dissolving  some  in  water, 
you  see  that  the  liquid  is  immediately  coloured,  and  it 
will  go  on  increasin)^  in  colour  up  to  a  certain  point,  hut 
the  water  will  not  dissolve  more  than  a  certain  amount 
at  this  temperature.    In  this  bottle  there  is  some  of  the 
same  salt  which  had  been  shaken  up   in  the  bottle  for 
some  days  ;   the  liquid  is  saturated  with  salt  at   this 
temperature,  but,  though  saturated  at  this  temperature, 
it  would  not  be  so  at  another.    For  instance,  if  I  pot 
some  of  this  saturated  solution  of  bichromate  of  potash 
into  a  test  tube,  and  add  some  more  of  the  solid  salt  and 
warm  it,  we  shall  find  that  when  the  liquid  is  heated,  the 
power  of  solution  of  the  water  increases,  and  the  solid 
salt  disappears.     I  may  possibly  have  added  too  much, 
because  hot  water  has  Umited  powcra  of  solution  as  well 
as  cold,  and  if  we  continued  adding  the  salt  to  the  hot 
liquid  from  time  to  time,  we  should  at  length  arrive  at  » 
pomt  when  no  more  could  bo  taken  up,  and  then  the 
liquid  would  be  saturated  at  a  high  temperature.     But  if^ 
instead  of  heating  this  up  to  the  boiling  point,  I  had 
stopped   short  of  that,  and   only  saturated   it   st    s 
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tempemtore    half-way    between     the     boilinf     point 
and  the  OTdinaiy  temperatnre  of  the  room.^1  should 
hire  diflSolTed  more  of  the  aalt  than  at  the  lower  tempe- 
ntora,  bat  less  than  at  the  hij^her.    You  must  nnder- 
■tind,  therefore,  that  it  is  not  because  a  liquid  is  what 
k  caDad  warm  that  it  will  dissolre  as  much  of  a  nren 
bodj  as  it  will  when  it  is  boiling  hot.    As  a  rule,  that  is 
not  the  caae,  especially  in  the  case  of  sugar.     The  large 
quantity  of  aalt  which  I  added  here  is  now  entirely  dis- 
iolT«d,  bat  on  cooling  the  liquid  again  you  will  see,  of 
ooone,  that  that  portion  of  the  salt  which  has  become  dis- 
iolTed  in  Tirtue  of  the  heat  will  agiiin  be  deposited,  leaving 
sbore  it  a  cold,  saturated  solution.    It  is  important  to 
recslleet  that  this  is  the  case,  because  on  this  fact  de- 
peadi  the  final  extraction  of  sag^r  from  its  solutions. 
When  the  particles  of  salt,  separated  in  this  way  from 
the  hot,  saturated  solution,  have  time  to  arrange  them- 
Klves  in  any  way  which  the  forces  acting  upon'  them 
may  direct,  Ujey  generally  do  so  in  very  definite  forms, 
tod  produce  what  are  called  crystals.    On  the  table  are 
two  (7  three  examptles  of  crystals  which  have  been  formed 
in  this  way,  by  the  slow  cooling  or  evaporation  of  a 
liquid  containing   them  in  solution  ;  the  crystals  are 
legular  and  of  large  size.    But  when  the  crystallisa- 
tioi  produced  is  rapid — when  it  deposits  more  quickly 
—thai  we  find  that  the  deposit  takes  the  form  of  small 
imgular   crystals   or  grams.     There  is  another  way 
of  obtaining   a   saturated  solution  of  a  soluble  body, 
besides  this  one  of  dissolving  it  in  a  hot  liquid,  and  then 
coding  it,  which  is  this.     If  yon  take  a  weak  solution 
of  a  body,   and  take  the  water  out  of  it,  you  will 
obvioosly  airiTe  at  some  point  at  which  the  body  itself 
wiB  ranain  relatively  in  excess.    For  instance,  if  I  take 
a  solntion  of  common  salt,  and  put  it  into  a  basin,  and 
boil  away  the  water,  yon  will  find  that  the  salt  will 
gtadually  crystaUise  out.    Thus  we  arrive  at  the  same 
tesult.    We  will  now  examine  the  result  of  our  ezperi- 
neot  on  diffusion.     I  do  not  know  whether  it  is  very 
-viiiUe  in  the  room,  bat  to  me  it  is  perfectly  clear  that 
the  water  in  the  little  jar,  in  which  the  sac  was  placed 
is  ooloored  yeDow,  especially  at  the  bottom;   imd  on 
eraminin^  the  dish  of  water  in  which  the  vessel  with 
the  parchment  paper  was  placed,  I  think  we  shall  find 
the  same  resnlt.    I  will  divide  the  water  which  was  out- 
aide  the  dialyser,  aa  it  is  called,  into  parts.    To  one  I 
win  add  a  solution  of  iodine,  and  although  I  have  added 
a  larger  quantity  than  I  did  before,  you  see  there  is 
no  poceptible  increase  of  coloor.    If,  however,  I  add 
some  acetate  of  lead,  which  I  will  do  to  tiie  other  portion, 
the  precipitation  shows  at  once  that  a  considerable  por- 
tioa  of  "  bi-chromate"  has  passed  outwards.      This  is 
meidy  to  show  yon,  by  a  rough  method,  what  takes 
ilaoe  when  the  juices  of  plants  are  subjected  to  diffusion. 
Sow,  taking  the  liquid  within  the  dialyser,  we  find  that 
the  iodine  solntion  at  once  acts  as  vigorously  as  before 
upon  the  dextrine. 

I  have  treated  this  subject  very  shortly,  but  I  hope 
jm  understand  distinctly  the  point  which  I  wish  to 
mnreas  upon  von  about  the  solubility  of  bodies  in  cold 
and  hot  Uqaids,  that  there  is  a  limit  in  each  case,  and 
that  between  a  cold  liquid  and  the  hottest  which  yon 
cam  make,  for  every  temperature  there  will  also  be  a 
■f»»"»1  limit  to  the  power  of  solution.  I  am  speaking 
in  general  language,  because  every  chemist  present 
knows  that  there  are  exceptions  to  this  rule,  and  some 
few  bodies  are  more  soluble  in  cold  liquids  than  in  hot ; 
bnt  still  the  great  majority  of  bodies  behave  in  the  same 
way  as  sugar,  and  sugar  is  far  more  soluble  in  hot  water 
thui  in  cold  ;  and  for  every  temperature  between  the 
Vnlingf  and  freezing  points  of  water  there  is  a  specified 
Hmit  of  solability.  I  have  shown  you  that  when  a  hot 
saturated  solntion  is  cooled,  it  deposits  the  salt  which 
was  dissolved  in  it  by  virtue  of  the  high  temperature, 
but  when  hot  saturated  liquids  are  cooled  slowly  and  care- 
fully, they  pass  through  tke  limit  of  saturation  in  a  most 
curioos  manner.  I  have  here  a  fiask  filled  with  a  per- 
fectly transparent  and  very  strong  solution  of  a  salt 


called  sulphate  of  soda.  It  is  quite  cold,  having  been 
heated  at  about  12  o'clock,  and  it  has  been  stending 
for  some  hours  in  cold  water.  Still  there  are  no  crystals 
formed,  although  there  is  a  great  deal  more  salt  dis- 
solved in  the  water  than  could  have  been  dissolved  if  I 
had  merely  shaken  it  up  with  the  salt,  that  is,  at  pre- 
sent the  liquid  is  what  is  called  supersaturated,  and  this 
state  of  Bupersaturation  will  continue  until  the  liquid 
becomes  disturbed  in  a  peculiar  way.  Some  liquids  re- 
quire to  be  disturbed  in  one  way,  and  some  in  another, 
before  this  state  of  supeiaatnration  is  destroyed.  It  may 
suffice  in  this  case  to  simply  admit  the  air  by  withdraw- 
ing the  cork.  As  I  do  so,  probably  a  smaU  particle  of 
dust  fdlls  in,  and  you  see,  extending  from  the  upper  part 
downwards,  an  extremely  rapid  crystallisation,  ob  it 
will  continue  until  the  whole  mass  appears  solid,  the 
flask  being  in  reality  filled  with  large  numbers  of  veiy 
minute  crystals.  At  the  same  time,  the  temperature  is 
somewhat  risen,  but  we  need  not  go  into  that.  But 
what  I  wish  you  to  understand  from  this  experiment  is 
that  a  liquid'  of  a  given  temperature  may  at  a  given 
moment  hold  in  solution  more  of  a  solid  than  it  ought 
to,  and  in  that  case  we  call  it  supersaturated.  We 
know  nothing,  i  oelieye,  at  present  why  it  is  so, 
at  least  in  many  cases;  in  this  particular  case,  I 
believe  it  has  heea  fairly  explained.  I  will  illustrate 
the  same  point  in  another  case,  in  order  to  show  yoa 
that  in  some  cases  we  must  disturb  the  liquid  in  a  puti- 
cnlar  way  if  we  wish  to  obtain  this  sadden  ci^stallisation. 
Here  I  have  a  solution  of  another  salt,  which  has  beaa 
dissolved  for  some  days.  It  is  one  which  will  admit  of 
considerable  rough  treatment  in  the  way  of  shaking 
without  crystallisation ;  but  if  I  open  the  jar  and  drop 
in  a  veiy  small  crystal  of  the  same  salt  whidi  is  here  dis- 
solved, m  a  few  minutes  the  whole  liijuid  will  become 
solid  from  the  formation  of  crystals  of  dissolved  material. 
This  shows  you  that  it  is  more  difficult  to  disturb  the 
equillibrium  of  some  liquids  than  others,  and  that  yoa 
must  seek  special  means  for  disturbing  them  in  the 
right  manner.  If  you  dissolve  in  a  liquid,  sugar  or  any 
ower  body  which  is  somewhat  impure,  which  contains 
an  admixture  of  foreign  bodies,  and  then  obtain  crystal- 
lisation  either  by  cooling  a  strong  hot  solution,  or  by 
evaporating  off  some  of  the  water,  you  wiU  attain 
a  very  considerable  purification  of  that  substance.  In 
the  process  of  crystallisation,  the  particles  of  the  body 
come  together  and  form  a  solid,  leaving  in  solution 
those  bodies  which  are  present  in  quantities  too  small 
to  crystallise  out  of  the  quantity  of  water  still  present 
and  those  which  cannot  crystallise  at  all.  The  ciystals, 
when  treed  from  their  mother-liquid,  must  necessarily 
be  considerably  purer  than  the  original  material.  This 
is  an  important  point,  because  the  parification  of  the 
crude  sugar  of  commerce  and  rendering  it  into  that 
beautiful  white  state  in  which  we  see  it,  depends  in  a 
great  measure  on  the  power  of  crystallisation  to  separate 
impurities. 

Having  thus  treated,  as  fiur  as  I  am  able  at  the  present 
time,  the  subject  of  crystallisation,  both  in  the  ordinary 
case  and  from  supersaturated  solutions,  I  must  proceed 
to  describe  what  ws  understand  by  the  term  boiling,  and 
to  show  under  what  conditions  liquids  can  be  boiled,  and 
how  the  temperature  at  which  they  boil  will  vary  under 
certain  circumstances.  You  have  all  seen  water  boiling, 
and  you  know  that  when  water  is  contained  in  a  vessd, 
and  heat  applied  to  the  bottom,  large  bubbles,  not  of  air 
but  of  steam,  are  formed  there,  and  rise^  through  the 
liquor,  creating  quite  a  commotion,  which  we  term 
boiling.  Let  us  go  back  from  that  for  a  moment  to  the 
evaporation  of  a  drop  of  water.  If  you_  spill  a  drop  of 
water,  you  know  that  in  short  time  it  dries  up  and  dis- 
appeus,  it  passes  away  into  the  air.  This,  of  course, 
arises  from  the  particles  of  the  water  gradually  arising 
fium  the  surface  of  the  liquid  into  the  air,  and  in  so 
rising  they  had  to  overcome  the  pressure  of  the  air  on 
the  surface  of  the  liquid.  You  know  that  air  presses  with 
'  a  force  of  about  16  lbs.  per  square  inch,  and  that  force 
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tends  to  keep  the  particlea  down — to  preea  them  t>ack 
into  the  water  again.  If  that  is  the  case,  we  should 
natnraUy  snppoee  that  if  wo  could  remove  the  atmoe- 
phere,  the  paxticlea  would  rise  more  freely,  and  that  is 
10.  If  we  put  a  drop  of  water  under  the  vaonum  of 
the  air  pump,  it  dries  up  very  quickly  indeed,  there 
being  nothing  to  keep  it  back.  But  what  do  we  do 
when  we  apply  heat  to  a  liquid  in  a  vessel?  You  know 
that  yon  can  dry  wet,  moist  writing,  or  any  other  liquid, 
before  the  fire  more  quickly  than  if  you  simply  expose 
It  to  the  air  at  ordinary  temperatures.  This  must  be 
because  the  heat  causes  the  particles  of  water  to  rise 
more  quickly  and  readily,  that  is,  it  gives  them  a  greater 
force  to  overcome  the  pressure  of  the  atmosphere.     If 

Son  put  water  into  a  tube  and  heat  the  bottom,  you  give 
le  particles  a  tendency  to  separate  and  fly  apart  from 
one  another,  and  at  a  certain  temperature  they  succeed 
in  flying  apart  and  form  what  is  r^illy  a  true  gas,  water 
vapour  or  steam,  which,  being  lighter  than  the  sur- 
rounding water,  rises  through  it  and  diaappeats.  Is  it 
not  plam,  then,  that  if  the  pressure  on  the  water  is 
rendered  less,  we  shall  not  Imve  to  heat  the  water  so 
much  to  give  this  vapour  an  elastic  force  or  tension  suf- 
ficient to  overcome  the  pressure  ?  The  lower  the  pressure 
to  which  the  water  is  subjected,  the  less  is  the  tempera- 
ture to  which  we  shall  require  to  raise  it,  in  order  to 
inake  its  vapour  overcome  the  remaining  atmoqJxerio 
treasure  on  it.  I  can  illustrate  iliat  by  experiment.  I 
nave  here  a  flask  which  is  cohnectea  by  a  flexible  tube 
with  the  receiver  of  an  air-pump,  so  that  when  the  air- 
pnmp  Is  set  working,  it  will  draw  more  or  less 
of  the  air  out  of  the  Sask,  and  accordingly  I  shall  be 
able  to  put  warm — not  boiling — water  into  the  flask,  and 
submit  it  to  a  less  pressure  than  that  of  the  atmosphere. 
Before  doing  so,  I  must  first  put  a  few  little  bits  oi  some 
metal  into  the  flask,  or  else  the  water  will  boil  very 
irregularly.  Water  boils  in  metal  regularly,  but  in 
glass  very  irregrularly  and  witb  great  commotion ;  but  bj 
Cutting  in  a  few  fr^ments  of  metal  ^ou  overcome  this 
dilEcnltv.  This  water  which  I  put  in  the  flask  is  hot, 
bat  still  it  is  much  below  the  boiling  point.  TTpon 
^orkinct  the  air  nump  a  few  moments,  as  the  atmosphere 
is  withdrawn,  the  force  which  the  vi^nr  will  have  to 
overcome  will  become  leas  and  less,  md  presently  the 
pressure  will  fall  so  low  that  the  vapour  of  this  merely 
warm  water  will  be  able  to  come  away  out  of  tie  liquid 
as  freely  as  it  could  if  I  had  been  applying  a  powerful 
heat  to  the  bottom  of  the  vessel,  and  Uiereby  increasing 
the  tension  of  the  vapour.  This  boiling  of  water  under 
these  conditions  is  a  uiing  which  everybody  is  acquainted 
with,  but  still  it  is  one  which  I  am  bound  to  bring  before 
^u  at  Uiis  time,  because  it  is  the  principle  of  the  vacuum 
pan  whirh  I  sbaill  have  to  speak  of  hereafter. 

From  this  point  I  may  pass  on  to  a  few  reactions  and 
decompositions  of  sugar  itself,  which  T  must  mention, 
although  they  are  somewhat  tedious,  and  admit  of  very 
few  experimental  illustrations,  which  are  visible  at  any 
distance.  The  precautions  which  are,  or  rather  ought 
to  be,  observed  in  sugar-making  dep^id  on  a  knowledge 
of  these  decompositions,  to  which  sugar  is  subjected 
when  these  precautions  are  not  attended  to.  Sugar  itself, 
in  the  purest  form  in  which  we  have  it,  is  a  white  crys- 
talline body,  sometimes  occurring  in  very  large  crystals, 
composed  of  three  elements  only,  carbon,  hy(W>gen,  and 
oxygen.  The  proportion  in  which  they  are  unit&  I  need 
not  trouble  you  with,  but  I  may  say  that  if  other  con- 
siderations allowed  of  it,  we  might  regard  it  simply  as  a 
oomponnd  of  carbon  and  water,  the  o^gen  and  hydrogen 
being  in  the  same  proportion  as  that  m  which  tiiey  com- 
bine to  fonn  that  hqmd.  When  sugar  is  submitted  to  a 
variety  of  chemical  actions,  the  first  change  which  it 
submits  to  is  a  change  of  this  kind,  that  the  elements  of 
water  are  either  abstracted  from  it,  or  are  added  to  it. 
The  changes  which  occur  where  water  is  removed  from 
it  may  be  illustrated  thus :  — When  sugar  is  heated,  it 
first  melts;^  then  if  the  heating  is  continued  slowly  and 
regularly,  it  parts  with  one  molecule  of  water,  then 


with  another,  then  another,  and  so  on,  becoming  saooes- 
sively  converted  into  a  variety  of  bodies,  the  names 
of  which  I  need  not  trouble  you  with,  but  which,  I  may 
remark,  are  all  uncrystallisable,  and  not  sweet,  and  pass- 
ing at  one  stage  into  a  mixture  of  bodies  having  verT' 
dork  colour,  which  I  dare  say  is  known  to  most  of  yoa 
under  the  name  of  oaramel.  This  conversion  into  » 
dark  coloured  body,  by  the  action  of  the  heat,  occurs,  not 
only  when  sugar  is  heated  by  itself  in  a  dry  state,  bat 
also  when  it  is  heated  for  a  long  time  in  concentrated 
aqueous  solution  to  a  somewhat  high  temperature.  If 
you  take  a  very  strong  aqueous  solution  of  sugar,  and 
heat  it  in  contact  with  a  hot  surface,  a  portion  of  it  geti 
converted  into  this  brown  material,  and  colours  the  whole 
mass.  One  of  the  main  improvements  in  the  manufac- 
ture of  sugar  has  consisted  in  evaporating  the  solution 
of  that  body  at  so  low  a  temperature  that  this  change  of 
sugar  into  caramel  can  only  take  place  to  a  very  small 
extent.  There  is  another  change  which  I  must  refer  to, 
of  an  opposite  character,  whieh  consists  in  adding  wi^ar 
to  the  molecules  of  sugar,  not  merely  in  the  same  way 
in  which  we  add  water  when  we  dissolve  it,  but  in  a 
chemical  sense,  really  adding  water  to  its  oonstituent*. 
It  is  thereby  conv^ted  into  a  mixture  of  two  other 
bodies,  very  diflisrent  in  character,  but  having  exactly 
tiie  same  composition.  The  one  is  known  by  the  name 
of  grape  sugar,  or  dextrose,  and  the  other  under  the 
name  of  frut  sugar,  or  levulose,  specimens  of  which 
are  on  the  table.  These  are  the  two  substances  wluoli 
are  produced  by  the  addition  of  one  molecule  of  water 
to  a  molecule  of  sugar;  a  change  which  can  be  effected 
onlytoo  easily  in  a  variety  of  ways. 

When  a  solution  of  sugar  is  heated,  or  only  allowed  to 
stand,  in  an  acid  state,  the  change  takes  place ;  even 
very  minute  proportions  of  one  of  the  mmersl  acids^ 
such  as  snlphiuio  or  hydrochloric  acids,  act  with  extreme 
rapidity,  converting  the  valuable,  easily  crystallised  cane 
sugar  into  a  mixture  of  theee  two  other  sugars,  which  are 
uncrystallisable  and  comparatively  worthless. 

I  have  prepared  such  a  mixture  here  by  the  action  of 
dilute  acid  on  a  weak  solution  of  cane  sugar ;  and  then, 
by  removing  the  acid  employed,  and  by  concentration  of 
the  resultant  liquid  I  have  obtained  a  body  which  is 
sometiiing  like  set  honey.  This  change  from  cane  su^ar 
into  that  mixture  of  grape  and  fruit  sugar  is  one  which 
I  cannot  very  readily  illustrate,  but  I  will  endeavour,  at 
any  rate,  to  render  evident  that  some  change  takes  place. 
I  will  take  here  a  solution  of  cane  sugar,  which  1  will 
divide  into  two  ptuts.  To  the  one  I  wul  add  an  alkaline 
solution  of  a  copper  salt,  that  is  sulphate  of  copper  dis- 
solved in  caustic  soda  by  the  aid  of  Rochelle  salt,  and 
which  has,  as  you  see,  an  intense  blue  colour.  I  add  it 
to  this  solution  of  cane  sugar,  when  you  perceive  the 
liquid  remains  blue,  and  on  boiling  it,  unless  the  sugar 
was  impure  you  will  see  no  perceptible  effect  produced. 
I  have  boiled  it,  and  the  liquid  is  still  of  as  bright 
a  colour  as  before.  Now,  to  the  other  portion, 
first  diluting  it,  I  will  add  one  drop  of  hydrochloric 
acid,  and  heat  it  momentarily  to  the  boiling  point, 
or  hardly  that ;  you  will  now  see  that  a  marked 
change  has  taken  place,  for,  on  adding  some  of  the  sugar 
solution,  so  treated,  to  another  portion  of  the  boiling 
blue  copper  solution,  a  bright-red  colour  of  suboxide  of 
copper  is  formed  at  once,  and  the  liquid  loses  its  blue 
tint.  The  action  of  a  very  small  quantity  of  acid  for 
a  very  short  time  has  so  utterly  altered  the  nature  of  the 
sugar,  tiiat  whereas  while  it  remained  in  its  original 
state  it  was  incapable  of  action  on  this  alkaline  so- 
lution of  copper,  now,  when  it  has  once  been  submitted 
to  that  action,  it  exerts  a  startling  influence ;  it  has,  in 
fact,  taken  oxygen  away  from  the  copper,  so  that 
whereas  you  may  conceive  that  this  bine  BolutiAi  con- 
tains protoxide  of  copper,  a  compound  of  copper,  with  a 
certain  quantity  of  oxygen;  in  this  red  precipitate 
which  is  formed  here,  we  have  a  compound  of  the 
same  quantity  of  copper  with  half  as  much  oxygen, 
that  is,  half  the  oxygen  of  the  copper  is  taken  away 
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bf  tfaii  •Itared  mgar.  Another  way  of  illaatratinf; 
toil  u,  hy  boiUiig  a  poitioa  of  unaltered  sugar 
in  KklatMn,  somewhat  dilated  with  water,  with  a  strong 
sdatioD  of  catnstic  soda.  We  shall  And  that  it  undergoes 
no  altantion  if  it  is  perfectly  pore.  You  may  find  it  turn  a 
*(Cy  little  yellowish  on  aoconnt  of  an  accidental  imparity, 
but  if  it  ia  qnite  pazB  no  risible  change  whatever  will 
take  place.  This  I  wish  you  to  remark  particularly, 
booanaB  oae  of  the  principal  processes  in  the  preparation 
ot  ngar  £rom  the  (agar  beet  oonsista  in  heating  the 
mlntioii  with  a  quantity  of  lime,  which  is,  in  its  action, 
wHeolly  analogoos  to  soda,  being  a  very  strong  alkali. 
It  aierti  ao  action  on  cane  sogar,  but  a  very  powerfal 
action  iadaed  on  the  altered  sugar,  or,  as  it  is  sometimes 
called,  innrt  sugar.  I  will  now  repeat  the  experiment 
IB  the  sane  form,  only  repUring  the  unnltered  sugar  hy 
Kat»  which  haa  been  momentarily  heated  vrith  a  drop  of 
add.  Both  the  new  sugars  are  totiilly  destroyed  as 
sagar,  aad  the  whole  liquid  tarns  dark  brown,  almost 
Utak ;  in  tact,  the  sugars  are  literally  burnt  up  by  the 
aUnlii,  althongh  the  true  cane  augar  suhmits  to  no 


I  moat  now  show  ^on  another  change  which  sugar 
andeigooa,  or  rather,  it  is  the  same  change  as  that  which 
take*  place  when  it  is  acted  upon  by  acids,  but  produced 
by  difrorent  re-agents.  You  recollect  that  a  solution  of 
pure  togar,  when  boiled  with  an  alkaline  solution  of  copper, 
whidi  haa  a  brilliant  blue  colour,  does  not  nndergo  anv 
dange.  I  will  now  get  the  solution  of  copper  boiled, 
and  add  to  it  presently  a  solution  of  sugar  which  has 
mdeigoBe  another  alteration.  I  have  here  a  solution  of 
mgar  which  gives  no  reaction  with  this  blue  liquid  ;  it 
is  TWy  gently  warmed,  about  ordinary  summer  tempera- 
tnSk  and  I  will  add  to  it  a  small  quantity  of  yeast,  stirred 
up  in  water,  and  allow  it  to  stand  a  minute  or  two.  You 
know  what  yeaat  is — s  body  which  rapidly  produces  fer- 
mwitation  in  a  decoction  of  malt  or  any  sugary  liquid. 
It  will  not  in  this  case  have  time  to  induce  fermentation, 
bnfc  it  will  hare  time,  even  in  a  few  minutes,  to  produce 
the  initial  diaaga  of  fermentation  ;  the  conversion  of  this 
oiyitallissMe  canennigar  into  the  oncrystalliaable  mixture 
of  dextrose  and  levoloae,  the  so  called  inverted  sugar. 
This  copper  sidntion  is  now  boiling,  and  I  must  first  show 
ytm  that  the  yeaat  itself  is  not  capable  of  producing 
areci|ntstion.  Being  a  cloudy  body  it  will  render  the 
nqaia  rather  torbid,  but  it  does  not  precipitate  the  red 
onde  of  coi>per  which,  as  I  showed  you  jqst  now,  the 
akexed  sogar  does  in  a  ready  manner.  I  have  here  a 
poitiao  of  the  same  blue  liquid  boiled  in  another  flask, 
md  now,  after  the  sugar  has  been  only  a  minute  or  two 
ia  oootaet  with  the  yeast,  on  pouring  some  of  it  into  the 
eoaper  solution,  yon  perceive  the.  whole  of  the  blue 
toioaz  has  been  destroyed,  and  the  liquid  has  turned  red, 
owing  to  the  precipitation  of  the  sub-oxide  of  copper. 
The  importance  of  these  experiments  is  this,  that  it 
iUasliates  how  excessively  pernicious  to  a  sugar-maker  it 
Bast  be  to  allow  even  incipient  fermentation  to  occur. 
If  the  least  trace  of  fermentation  occurs,  it  inevitably 
faasos  the  conversion  of  a  very  large  proportion  of 
vahiable  crystallisable  sogar  into  the  almost  worthless 
^Kiyatallisable  variety. 
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The  offices  of  the  Commissioners  are  at  Upper  Ken- 
ifaigton-gore,  London,  W.,  Lieut,-Colonel  Scott,  R.E., 
•Kretary. 


1  Aanaxs. — This  Annexe  is  being  erected  by 

*  La  8oci6t6  Beige  pour  rEncoiiragement  de  I'Art  et  de 
flDdnatrie  aoz  Kxpoeitions  intemationales  de  Londres 
et  BfDssels."  The  tender  of  Mr.  8.  W.  Aries,  Atlas 
BaQdio;  Woilo,  Pntney,  under  revised  plans  and  speoi- 

*  "     ,  has  been  accepted.  The  amonnt  of  it  is  £2,400. 


BXHIBITIOHB. 

♦ 

EXHIBrnON  OF  IRISH  ART  AND  INDUSTRY. 

At  a  recent  meeting  of  the  promoters  of  this  exhibi- 
tion, presided  over  by  Lord  Talbot  ds  Malahids,  the 
following  rough  draft  of  the  general  plan  was  read  : — 

"  In  order,  as  far  as  possible,  to  utilise  the  Exhibition 
Palace  for  the  legitimate  purposes  for  which  it  was 
originally  destined,  and  at  the  same  time  to  famish  it 
with  resources  available  for  educational  purposes,  tho 
proprietors  have  decided  to  set  apart  that  portion  of  the 
building  known  as  the  Leinster-hall  for  the  purpose  of 
a  special  exhibition  of  the  arts  and  manafoctures  of 
Ireland.  For  this  great  national  undertaking  space  will 
be  allotted,  entirely  free  of  cost,  for  the  advantageous 
display  of  the  various  products  of  nature,  art,  and  in- 
dustry. Through  the  co-operation  of  an  influential 
committee  of  noblemen  and  gentlemen,  under  tho  special 
patronage  of  his  Excellency  the  Lord  Lieutenant,  this 
project  will  be  carried  out  in  a  manner  worthy  of  its 
importance,  and  cannot  fail  to  be  attended  with  results 
beneficial  to  the  commercial  and  manu&cturing  interests 
of  Ireland.  The  movement  has  already  received  the 
active  and  cordial  support  of  the  leading  mitnu- 
facturing  flrmi.  While  no  reasonable  person  will  deny 
tho  atility  of  museums  of  technical  education,  as  helping 
to  cultivate  and  improve  the  tastes  of  the  masses,  it  ia 
at  the  same  time  a  fact  that  such  institutions  do  not  in 
themselves  possess  sufficient  elements  of  attraction  to 
render  them  even  self-supporting,  and,  as  a  consequence, 
they  seldom  exist  unless  by  government  support.  Now, 
the  present  favourable  opportunity  for  the  introduction 
of  such  a  valuable  and  important  adjunct  to  the  genend 
plan  of  utilising  the  Exhibition  Palace,  independent 
of  government  aid,  ought  certainly  to  commend  it«elf, 
and  it  can  no  doubt  bo  accomplished  at  tho  present 
time  under  circumstances  exceptionally  favonnible. 
The  "establishment  of  a  permanent  exhibition,  to  apply 
some  of  the  advantages  to  Ireland  which  England 
possesses  in  the  unrivalled  collection  of  art-treasures 
which  are  available  for  educational  purposes  at  South 
Kensington,  but  for  all  practical  purposes  are  of  little 
or  no  benefit  to  those  engaged  in  this  country  in  the 
higher  brHnches  of  industry,  would  no  doubt  be  a  great 
boon.  The  loan  collection  will  comprise  objects  of 
artistic  and  historio  interest,  and  a  movement  will  be 
made  in  this  department,  by  the  organisation  of  a  com- 
mittee, to  bring  together,  for  purposes  of  reference,  com- 
parison, and  study,  some  of  the  art  treasures  of  private 
collections,  which  are  usually  accessible  only  to  a  limited 
few,  thus  giving  students  and  others  an  opportunity  of 
enriching  the  domain  of  artistic  industry.  The  question, 
too,  of  establishing  a  national  portrait  gallery  has  also 
met  with  marked  approval.  The  sculpture  and  picture 
galleries  will  be  replete  with  objects  of  art  of  a  high 
character,  and  will  embrace  the  best  examples  of  the 
British  and  foreign  modem  schools.  An  attraclivo 
selection  of  works  of  art  will  thus  be  insured,  to  which 
the  general  public  will  have  access,  and  opportunities 
will  be  thus  afforded  to  purchasers  for  negoeiating  snlea 
direct  with  the  artist,  and  thusavuiding  any  intermuJiiite 
profits.  To  insure  to  a  large  extent  the  sale  of  pictuies 
and  other  works  of  art  exhibited  in  the  Exhibition 
Palace,  it  has  been  decided  to  set  aside  20  per  cent,  of 
tho  gross  amount  realised  by  the  sale  of  season  tiok>'ts, 
to  be  devoted  to  the  purchase  of  pictures,  statoef  te«,  and 
works  of  art  exhibits  for  a  period  of  not  less  th  in  three 
months  previously,  so  that  at  the  end  of  each  yi'ar  cvi-ry 
holder  of  a  guinea  season  ticket  will  be  entitled  to  draw 
by  lot  for  prizes,  and  the  holder  to  exercise  the  right  of 
selecting  some  work  of  art  to  the  extent  of  its  money 
value.  For  example,  if  2,000  season  tickets  are  issued, 
the  respective  holders  would  be  entitled  to  draw  for  prizes 
to  the  bona-Jidt  value  of  £100,  or  if  5,000  season  tickets 
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are  sold,  the  prize  would  then  amonnt  to  £1,000.  The 
dement  has  been  intioduoed  with  a  special  regaid  to  the 
inteteeta  of  ezhibiton  and  artists,  and  will  be  the  means 
of  Beouring  annually  a  large  and  important  sale  of  their 
works,  andttxeir  rendering  some  recognised  assistance  to 
the  cause  of  art.  The  ^chibitors'  department  will  be 
specially  represented  by  an  attractive  and  comprebensire 
fflsplay  of  British  and  foreign  goods,  exhibited  on  a 
system  similar  to  that  which  has  been  so  successfolly 
adopted  at  tiie  Crystal  Palace.  It  is  intended  that  the 
interior  of  the  Euibition  Palace,  which  will  be  appro- 
priated to  useful  as  well  as  ornamental  purposes,  shall 
represent  the  highest  example  of  floral  culture,  and  the 
garden  and  groonds  an  artistic,  and,  as  £u  as  practicable, 
p^ect  display  of  ornamental  gardening.  Fountains, 
statuary,  and  other  appropriate  devices  wiU  be  introducd, 
to  add  effect,  and  otherwise  tend  to  render  the  Exhibition 
Palace  in  every  respect  worthy  of  public  ^tronage  as 
an  attractive  winter  and  summer  resort.  The  gmieral 
public  will  have  access  to  the  building  and  grounds 
everyday  in  the  week,  on  payment  of  Is.,  except  on 
Satnraays,  when  the  charge  for  admission  will  be  2b.  6d. 
Season  tickets,  available  for  one  year;  will  be  issued,  at 
a  charge  of  £1  Is.  for  adults,  and  10s.  6d.  for  children 
under  twelve  years  of  age,  with  a  reduction  of  26  per 
cent,  if  three  or  more  are  taken  by  members  of  one 
fiun£^.  It  is  to  be  hoped  that  these  measures  for  utilising 
the  Bohibition  Palace,  so  worthy  of  public  support,  will 
prove  a  credit  to  the  capital,  by  placing  in  its  possession 
a  national  institution,  established  for  the  purpose  of 
combining  high-class  amusement  and  legitimate  and  in- 
tellectual mecms  of  recreation,  with  the  more  laudable 
object  of  helping  to  nurture  and  develop  the  commercial 
and  manufacturing  interests  of  Ireland. 

In  answer  to  a  question  whether  it  was  intended  that 
the  manufacturers  of  other  countries — England  and 
Scotland — should  be  invited  to  send  in  their  manufac- 
tures to  compete  with  the  Irish,  or  was  it  intended  that 
all  they  exhibited  should  be  of  Irish  origin  f 

Sir  Arthur  Onumess  said  that,  so  far  as  he  knew,  it 
was  intended  that  English  and  Scotch,  and  all  other 
manufacturers  who  wished,  could  exhibit. 

Sir  W.  Wilde  suggested  that  in  the  exhibition  they 
should  have  a  collection  of  ancient  Irish  art.  When  the 
Prince  of  Wales  was  in  Ireland  he  (Sir  William)  had  the 
honour  of  escorting  him  through  their  museums,  and  he 
then  and  subsequently  expressed  in  strong  terms  the 
very  great  interest  he  felt  in  the  collection,  as  being  more 
trutbiol  than  any  picture  that  eould  be  exhibited. 

Xr.  Fim,  ■.?.,  proposed—"  That  it  is  expedient  that 
a  committee  of  ladies  be  formed,  forthe^better  collecting 
and  selecting  of  laces,  embroidery,  and  other  fancy 
■work." 

Xr.  K*ii«lian  seconded  the  resolution,  which  was  also 
pasted. 

Tho  Chairmaa  said  that  although  somewhat  out  of  the 
uraal  course,  he  begged  to  propose  a  resolution  to  the 
effect  that  the  council  earnestly  solicit  his  Excellency  the 
Lord  lieutenant  to  intercede  and  help  to  induce  her 
Uajesty's  government  to  lend  a  portion  of  the  magnifi- 
cent collection  from  the  Science  and  Art  Departmrait  of 
South  Elensington. 

Xr.  W.  E.  Fry  seconded  ihe  motion,  and  said  that  as 
on  a  former  occasion  there  appeared  to  be%o  difficulty 
thrown  in  their  way  to  obtain  a  portion  of  the  collection, 
lie  trusted,  now  that  a  building  had  been  provided  for 
them  through  the  munificence  of  the  Messrs.  Ouinness, 
that  their  request  would  be  acceded  to. 

The  resolution  was  passed. 


EXHIBITION  AT  BOGOTA. 

This  exhibition,  says  a  correspondent,  although  not 
Mly  iUoitratiDg  the  natnial  wealth  of  the  States  of 


Columbia,  presents  such  a  variety  of  objects  aa 
to  be  well  worth  the  inspection  of  European  visitoia, 
whose  more  extensive  experience  in  utilising  the  spon> 
taneons  production  of  countries,  the  resources  of  which 
have  been  but  little  developed,  may  be  most  profitably 
turned  to  account  in  applying  the  many  new  and  valuable 
raw  materials  to  the  requirements  of  the  arts  and  scienoei, 
and  to  manufacturing  purposes. 

In  the  halls,  and  on  the  tables,  and  in  show-glaasea  at 
Bogota  are  to  be  found  united  and  classified  a  large  ooU 
lection  of  metals,  precious  stones,  valuable  woods,  textila 
materials,  industnal  and  medicinal  plants,  exportabl* 
articles  of  food,  dyes,  and  cotton.  Besides  caocho,  coffee^ 
and  quina,  are  also  shown  agricultural  produce,  tho 
silkworm,  wax,  animal  and  vegetable  wool,  with  a  great 
variety  of  useful  varnishes.  The  exhibition  of  the  vaiio- 
ties  of  the  silkworm  and  its  cocoons,  sent  from  Santander, 
Casanares,  Cundinamarca,  Tolina,  Cauca,  and  Antioqnia, 
speak  well  for  the  satisfactory  condition  of  the  silk  cul- 
ture and  manufacture  in  those  states.  Vegetable  wax, 
produced  by  a  species  of  laurel  found  in  the  cooler  alti  • 
tudes  of  the  republic,  has  been  sent  in  great  quantitira, 
more  especially  frvm  the  state  of  Cauca,  which  produces 
it  beyond  all  expectation.  The  tree  is  successfully  cult  i  • 
vated  frvm  the  seed  in  Silvia.  This  kind  of  wax  is  used 
in  the  form  of  candles,  and  is  also  made  into  soap.  A 
species  of  reein  or  wax  is  also  obtained  fit>m  a  palm  ia 
Antioquia,  which  is  found  useful  for  light  and  for  giving 
stiffness  to  felt  hats.  It  would  not  be  an  easy  matter  to 
dirolace  frvm  the  public  mind  the  superiority  of  tea  aid 
coffee  over  any  substitutes,  but  the  tea  of  Bogota,  dis- 
covered  and  introduced  by  tiie  Columbian  botanist.  Mo  a  t, 
may  be  worth  a  trial,  as  a  cheap  addition  to  other  nit.o- 
genons  articles  of  diet.  The  specimens  of  indigo  now 
rival  those  sent  fit>m  Bengal,  Java,  and  Madras. 

With  regard  to  the  State  of  Antioqnia  in  particular, 
which  contains  370,000    inhabitants,    an   article,  pub- 
lished in  £1  JBuen  Publico,  of  Bogota,  by  Senor  Aucozar, 
says  that  there  are  in  the  exhibition   72   specimena 
of  cabinet  and  building  woods,  many  of  them  admitting 
the  finest  polish,  and  with  varied  ooIoutb  and  veins ;  the 
timber  for  construction  possessing  all  the  qualitiea  of 
elasticity  or  rigidity,  size,  or  incorruptibility  suitable 
either  for  subaqueous,  open-air,  or  underground  struc- 
tures.   There  are  gums  and  resins;  caucho  of  excelleat 
quality,   from   Ztiragoza  and    Porce ;    the  imimt   and 
algurroba  gums,  so  efficacious  against  cutaneous  diseases. 
Other  resins  give  an  oil  very  suitable  for  illumination, 
and  one  from  the  Higueron  is  as  compact  and  elastic  aa 
caucho,  and  would  be  a  good  substitute  for  it.    It  ia 
found  in  abundance  near  the  city  of  Antioquia,  and  on 
the  banks  of  the  Magdalene,  between  Nare  and  Honda. 
Specimens  of  tagua,  or  vegetable  ivory,  and  topant,  a 
smaller  nut,  exceedingly  hard,  which  is  made  often  into 
tinderboxesadomed  with  silver.  Besides  these,  and  very- 
remarkable,  is  the  eoca  de  mona  (monkey's  cup).  It  cornea 
frvm  a  tree  about  fifty  feet  high,  of  which  it  is  the  fruit, 
and  is  suspended  from  the    branches,   presenting   an 
appearance  like  small-sized  cocoa  nuts,  full  of  nuts,  and 
furnished  with  a  lid.     The  monkeys  are  exceedingly 
fond  of  the  inner  nuts,  which  taste  like  cheennts,  and 
take  the  lid  off  with  great  dexterity.    Medicinal  planta 
fill  up  the  whole  of  two  large  shelves ;  the  most  notable 
being  the  yellow  quina  of  Zaragozo,  and  the  sarpoleta, 
which  is  even  more  febrifuge  than  quina  itself ;  Oma- 
JUtolta  of  all  sizes;  the  cocoa  leaf,  preferable   to  the 
Bogota  tea  ;  China  root,  for  purifying  water ;  taUivia, 
a  most  powerful  poison ;  gavila,  an  antidote  for  snake 
bites;  htsmostatics,  purgatives,    caustics,    for    healing 
wound^  and  drugs  for  almost  all  diseases.     Cotton  of 
three  kinds,  one  giving  fibres  a  decimetre  long  and  very 
white,  and  a  variety  of  other  fibres  suitable  for  mana- 
factures.     Among  vegetable  dyes,  are  three  varieties  of 
green.      The    achiriUa  dyes    golden   yellow,  and    the 
hn^a  a  splendid  red.    The  yo  vmado  gives  an  intense 
black,  and  the  leaves  of  the  ojo  dt  beuy  have  hssmosia'  's 
qualitiea.    The  fruit  of  the  sagua  dyes  a  beautiful  Ui.i , 
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«qaal  to  indigo.  From  the  mines  were  176  ntecimens  of 
metalUferoaa  rocks ;  Qiree  geologic ;  nine  different  kinds 
of  limestone ;  fbnr  of  nilphate  of  sods,  magnesia,  and 
iron ;  sir  of  fire-clays  and  kaolin,  all  of  which  filled 
three  Isige  tables,  proclaiming  the  richness  of  Antioquia 
in  mineiiJs,  coal,  cinnabar,  and  mispickel.  This  splendid 
eolleetion,  too  nomaona  to  mention,  is  finally  destined 
for  the  National  University.  171  specimens  of  crystal- 
line gold  in  erery  geometric  form ;  90  of  gold  jewels, 
worindby  the  native  Indians  before  the  conqnest.  The 
iron  works  at  Amoja  sent  specimens  of  malleable  iron  of 
sA  dtapes  and  coloors,  and  of  the  best  quality.  It  has 
been  (Merred  in  Bogota,  that  the  foreigners  who  have 
visited  the  exposition  were  more  atbacted  by  the 
beaatzfnl  and  valnable  woods  than  the  mineral  riches  of 
Astioqaia,  the  pearl  shells  of  Panama,  or  the  magnifloent 
emeralds  of  Huzo. 


TRTAT,  OF  COTTON  GINS. 

Hm  trial  of  cotton  ^uos,  which  commenced  at  Man- 
cherter  on  the  28th  of  November  (see  Journal  996,  p.  92), 
tenninated  on  Satmday,  the  23rd  inst.  The  Manehater 
Cwtrier  says: — 

The  total  number  of  gins  entered  at  the  commence- 
ment of  the  txials  was  19,  bat  three  of  these  withdrew 
bam  the  competition.  The  gfins  entered  for  competition 
may  be  arranged  in  three  principal  classes,  as  roller  gins, 
knife  and  louiex  gins,  and  saw  gins.  The  only  example 
of  a  pare  roller  gin  is  M.  Chaofonrier's  "  churka,"  an 
adaptatim  of  the  native  cotton  gin  or  "churka"  of 
India.  It  consists  of  two  steel  rollers,  each  about  half 
an  inch  in  diameter,  spirally  grooved  to  increase  their 
hold  on  the  fibre.  The  seed  cotton  is  brought  up  to  the 
rollers  on  an  endless  band.  The  interval  between  the 
ToUeiB  is  too  narrow  for  seeds  to  pass,  and  their  circum- 
ferokce  is  too  small  for  seeds  to  be  grasped  and  crushed 
between  them.  The  seeds  are,  therefore,  simply  held 
back,  while  the  fibre  is  carried  onwards,  and  they  £ei11 
into  areoqrtacie,  where  they  are  completely  detached.  The 
weak  points  of  the  instrument  are,  that  the  rollers  are 
liable  to  become  heated,  and  that  their  small  size  renders 
it  necessary  to  have  them  very  short,  or  to  interrupt  their 
oomtinnity  by  many  points  of  bearing.  M.  Chaofoorier 
hu  devised  an  ingenious  fan  by  which  to  keep  his  rollers 
oool,  and  the  difficulty  about  many  bearings  is  one  that 
he  hopes  soon  to  overcome.  The  knife  and  roller  gins  in 
competition  are  1 1  in  number.  They  all  depend  on  what 
is  called  the  Macarthy  roller,  a  spindle  usually  of  iron, 
covend  with  closely-packed  rings  of  hard  leather,  scored 
oo  the  sorfitoe  by  lines  forming  lozenge-shaped  divisions, 
sad  producing  a  sort  of  roughness  which  assists  in 
diagging  the  fibre  in  the  direction  of  the  motion.  These 
Vaoarthy  rollers  are  all  in  relation  with  some  form  of  blunt 
knite,  the  edge  of  which  drives  back  the  seed  as  the  fibre  is 
dnwn  forward.  In  some  forms,  the  knife  is  a  single  blade; 
in  oUteta  there  are  two  blades,  one  behind  the  other.  In 
one  form  the  two  blades  meet  like  jaws.  In  others  the 
oatiniiit^  of  the  blade  is  broken  in  various  wajjs.  Oir- 
colar  knives  are  placed  obliquely  upon  a  spindle,  or 
dkort  knives  are  arranged  at  intervals  on  projecting 
anna.  In  one,  a,  two-ei^ed  knife  is  made  to  play  to  and 
fio  between  two  rollers,  and  thus  to  accomplish  more 
w<aric  in  a  given  bnlk  of  machine.  But  in  all  the  princi- 
ple ia  the  same— that  the  knifo  prevents  the  seed  from 
•Aowing  tile  fibre  as  the  latter  is  drawn  away.  The 
wiM  gins  are  of  American  origin,  and  are  believed  to  be 
bsrt  adjfited  for  American  cotton.  Three  examples  are 
it  woric,  one  made  for  American  planters  by  Messrs. 
TMtw  and  Barlow,  the  other  two  from  the  government 
fcetory  at  Dharwar.  The  saw  gin  consists  essentially  of 
ars  iron  plate  cut  into  alternate  bars  and  interspaces  like 
thoM  <rf  •  gridiron,  and  with  the  blades  of  circular  saws 
pnjmtiag  thxoagh  the  interspaces.  As  the  saws  re- 
Tobv,  their  teeth  drag  the  fibres  with  them,  and  the  bars 


hold  back  the  seeds  from  following.  On  the  other  side 
a  spindle  carrying  brushes  revolves  behind  the  saws,  and 
clear  their  teeth  of  the  entangled  fibre,  which,  thus  set 
free,  is  blown,  by  the  current  of  air  produced  by  the 
machine  into  a  room  or  space  enclosed  to  receive  it. 
Saw  gins  are  said  to  lacerate  the  fibre,  and  it  is  con- 
sidered necessary  that  the  intervals  between  the  teeth 
should  bo  rounded  off,  and  not  left  sharply  angular  at 
the  apex.  A  modified  form  of  a  saw  gin,  called  "  tooflied 
roller  gin  "  b^  Messrs.  Gkimett,  the  makers,  presents 
many  peculiarities  of  interest.  Its  teeth  are  cut  in  the 
edge  of  a  piece  of  flattened  steel  wire,  which  is  then 
wound  spirally  round  a  roller,  and  affords  great  facilities 
for  rapid  renewal  in  case  of  wear  or  breakage.  The 
roller  is  fed  from  above  by  another  roller,  grooved  in 
the  direction  of  its  axis ;  and  the  machine  admits  of 
being  equally  well  made  in  any  size,  so  that  it  may  be 
worked  either  by  one  man  or  by  steam  or  water  power. 
A  farther  trial  of  gins  is  announced  to  take  plaoe  in 
January. 


CHANNEL  STEAM-FERRY. 

The  French  government  has  appointed  a  commission 
to  report  upon  a  projected  line  of  mammoth  steamers, 
which  is  mtended  to  run  between  the  Admiralty 
Pier,  Dover,  and  a  new  harbour  to  be  constructed  at 
Calais. 

The  new  scheme  is  brought  oat  under  the  aospices  of 
M.  Dupay  de  Ldme,  the  celebrated  French  naval  archi> 
tect,  as  president  of  the  Conseil  d'Etude,  M.  Dupay  de 
Ldme  acting  both  in  his  own  name  and  also  in  the 
name  of  the  SociSt£  des  Forges  et  Ohanti^rs  de  la 
M6diterran6e,  MM.  Drouyn  de  Lhnys,  Scott  Russell,  and 
others. 

The  leading  features  in  the  new  project  are  the  con- 
struction of  three  large  and  powerfiilly-eng;ined  steamers, 
the  dimensions  of  wmoh  will  be: — Length  over  all,  460 
feet;  breadth  at  water-line,  60ft.  ;•  depth,  from  deck  to 
bottom  of  the  hold,  32ft. ;  deckhouse,  8ft. ;  draught  of 
water  when  loaded,  13ft.  Sin. ;  displacement,  4,000  tons ; 
diameter  of  paddlewheel,  50ft. ;  immersion  of  paddle- 
wheel,  10ft.  Each  wheel  will  be  driven  by  an  engine 
of  700-horse  power  nominal,  capable  of  working  up  to 
3,600,  giving  an  aggregate  of  7,000  horses  to  each  vessel. 
The  two  wheels  will  be  distinct  from  each  other,  this 
allowing  them  to  be  worked  at  different  rates  of  speed,  or 
in  opposite  directions,  to  assist  in  bringing  the  steamer 
alongside  the  wharf  or  to  turn  the  ship  round  in  little 
more  than  her  own  length.  On  a  lower  deck  will  be  a 
double  line  of  rails,  each  line  being  of  sufficient  length 
to  receive  16  railway  carriages  and  waggons,  making  in 
all  a  train  of  30  carriages.  The  estimated  rate  of  speed 
will  be  18  knots  an  hour,  whereby  it  is  hoped  to  perform 
the  passage.in  one  hour  and  ten  minutes  in  fine  weather, 
and  in  one  hour  and  30  minutes  in  bad. 

Byiusing  two  steamers,  and  having  one  in  reserve,  the 
projectors  would  be  enabled  to  make  six  passages  each 
way  daily,  thus  carrying  2,680  passengers  and  2,640  tons 
of  goods  per  day,  or  978,200  passengers  and  063,600  tons 
of  goods  a  year.  The  cost  of  these  steamers  is  esti- 
mated at  about  £138,200  each,  or,  in  round  numbers, 
£600,000  for  the  three. 

To  receive  these  mammoth  steamers  it  will  be  neces- 
sary to  construct  a  new  harbour  or  dock.  The  site  selected 
is  a  mile  and  a  quarter  to  the  north-east  of  Calais  pier* 
head,  and  at  a  distance  of  three-quarters  of  a  mile  irom 
the  shore.  The  dock  is  intended  to  be  built  in  the  form 
of  a  quadrant,  with  its  convex  or  north  side  towards  the 
sea.  This  sea-wall  will  bo  constructed  of  very  solid 
masonry,  62ft.  6in.,  with  a  parapet  ten  feet  high  and 
five  foot  thick.  The  oxtremo  measurement  of  this  sea- 
wall will  be  3,000  feet.  From  the  north-east  extremity 
a  stockade  1,500  feet  long  wiU  run  in  a  slightly- con  vexed 
lino  towards  a  similar  stockado  470  foot  in  length,  start- 
ing  from  the   north-west   horn.     Between   the   two 
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stockades  'will  he  a  space  262  feet  wide,  to  serre  as  an 
entrance.  These  stockades  will  be  made  of  wood,  like 
the  existing  jetties  at  Calais.  The  area  of  this  dock  will  be 
147,094  square  yards.  The  north-east  horn  of  this  dock 
will  be  connected  with  the  shore  by  an  iron  brid^,  on 
uches  of  170  feet  span,  and  carrying  a  single  line  of 
rails  in  connection  with  the  Northern  of  France  rail- 
way. The  height  of  the  bridge  at  its  junction  with  the 
dock  will  be  23  feet.  It  is  the  hope  of  the  projectors 
that,  by  having  such  a  wide  span  as  170  feet,  a  current 
will  run  between  the  dock  and  the  shore,  thus  preyent- 
ing  any  silting  up.  Trains  arriving  by  this  bridge  will 
continue  on  an  inclined  line  of  rails  running  round  the 
outer  circle  of  the  stone  wall,  yet  protected  by  a  stone 
parapet.  A  train  having  reached  the  north-west  or 
nrtheat  horn  of  the  dock,  will  then  be  pushed  backwards 
on  to  the  line  of  rails  in  connection  with  one  or  other  of 
the  three  landing  stages  (which  are  adapted  for  different 
heights  of  the  tide),  and  these,  by  means  of  a  movable 
gangway,  will  connect  the  line  of  rails  on  shore  with 
the  rails  on  board  the  steamer.  The  steamers  will  lie 
^ongside  a  stage,  with  their  stems  backed  into  a  small 
dock,  which  wul  form  the  end  of  each  line  of  rail ;  the 
train  on  board  the  steamer  will  immediately  get  under 
way,  and  the  passengers  will  be  at  liberty  to  leave  the 
carriages,  and  walk  about  the  vessol's  deck.  The 
steamers  will  bo  fitted  with  saloons  and  ladies'  cabins 
for  first  and  second  class  passengers,  as  also  with  state 
cabins  for  those  who  desire  privacy. 

The  projectors  ask  of  the  French  government  four 
things: — 

1.  The  authorisation  to  construct  a  gare-maritime,  or 
dock,  at  their  own  risk,  such  dock  to  remain  their  sole 
property  in  perpetuity. 

2.  That  the  bridge  to  connect  this  dock  with  the 
shore  and  the  Northern  of  France  Railway  shall  be  made 
at  the  cost  of  either  the  French  government  or  the 
Northern  of  France  Eailway. 

3.  That  the  French  government  will  use  their  good 
offices  to  induce  the  English  government  to  execute  the 
necessary  works  at  Dover  for  embarking  and  disembark- 
ing the  trains  brought  from  the  steam  ferries. 

4.  That  the  French  government  will  enter  into  a 
maU  contract  for  twenty  years,  with  an  annual  subsidy 
of  £20,000. 

The  projectors  hope,  if  all  these  are  granted,  to  ob- 
tain a  similar  contract  and  subsidy  from  the  English 
government,  for  carrying  the  English  mails.  The  pro- 
jectors calculate  on  two  years  and  a-half  to  put  their 
plans  into  execution,  and  propose  that  the  contract  of 
twenty  years  begin  to  run  two  years  and  a-half  after  the 
state  concession  shall  be  granted. 


EDUCATION  IN  SWEDEN. 

Education  is  well  attended  to  in  Sweden,  judging 
from  the  printed  documents  issued  by  the  Swedish 
Department  of  the  late  International  Exhibition. 
From  these  it  appears  that  popular  or  elementary 
schools  (follukolanj  are  established  and  supported 
by  each  parish,  with  certain  help  fivm  the  State. 
They  are  divided  into  two  distinct  kinds;  the  fixed 
school  fden  faita  follukolanj  and  the  movable  or  migra- 
tory school  fden  fli/itande  folktholanj,  local  difficulties 
having  prevented  the  establishment  of  fixed  schools  in 
all  places,  but  their  number  is  increasing.  In  1868,  the 
whole  number  of  parishes  amounted  to  2,500 ;  the  number 
•of  fixed  schools  to  2,303.  Where  forests,  hills,  or  lakes 
have  hindered  the  establishment  of  fixed  schools,  instruc- 
tion has  been  carried  on  in  these  movable  or  migratory 
schools,  many  of  which  by  degrees  have  become  converted 
into  fixed  schools.  As  the  elementary  schools  are  for  the 
benefit  of  the  community,  each  parish  is  bound  to  maintain 
its  own  elementary  schools;  but,  since  1842,  when  the 
school  law  was  enacted,  giants  from  the  State  for  the  sup- 
port of  the  schools  are  given  on  certain  conditions.    The 


great  proportion  of  the  grants  for  popular  education  ia 
raised  by  a  general  tax,  called  the  school  tax  ffolktkoUaf- 
giftj,  which  every  taxpayer  must  contribute  for  him«Alf 
and  his  household.  This  tax  is  levied  on  the  principle 
that  each  member  of  the  commonitr  able  to  work  should 
pay  something  towards  the  education  of  poor  children. 
Besides  this  tax,  the  State  grants  are : — ^Aid  for  the  pay- 
ment of  the  teachers  at  elementary  and  prepanUtory 
schools ;  aid  for  higher  elementary  schools ;  help  for  poor 
parishes ;  help  for  the  supply  of  school  appliances  at  a 
reduced  rate. 

According  to  the  general  principle  that  the  communi- 
ties ought  to  bear  the  principal  expenses  for  their  Bcho(^ 
the  State  gives  its  help  on  condition  that  the  pcuiah 
pays  for  the  schools  a  sum  equal  to  the  above  school 
tax  (folhtkoltafgiftj  ;  and  the  parish  must, ,  beaidea 
this,  pay  a  proportion  for  each  kind  of  support 
from  the  State,  namely,  while  the  State  pays 
two- thirds  to  the  higher  elementary  schools,  the 
parish  pays  one-third.  The  State  pays  half  the 
teachers'  salary,  the  parish  the  other  half.  The  State 
pays  one-third  the  expenses  of  the  preparatory  schools, 
the  parish  two-thirds.  The  State  bears  the  expenses  of 
the  education  of  teachers  and  the  payment  of  inspectors. 
Ninety-seven  per  cent,  of  the  whole  number  of  cbildren 
at  the  school  ago,  which  is  considered  to  be  between  the 
age  of  seven  and  fourteen  years,  are  under  instruction  in 
Sweden.  The  other  three  per  cent,  are  without  in- 
struction in  consequence  of  infirmities  or  some  otiier 
reason.  The  salary  of  an  examined  teacher  at  the  ele- 
mentary schools  is  fixed  at  not  less  than  400  riksdaler 
Swedish  (£22),  including  eight  barrels  of  com,  paid  in 
kind,  besides  emoluments  for  lodging,  fiiel,  fodder 
for  a  cow,  and  land  for  planting,  as  well  for  his 
own  wants  as  for  instruction  in  planting  of  trees. 
Examined  mistresses  receive  the  same  income  as 
masters.  In  about  eight  hundred  parishes  the  teaohera 
are,  at  the  same  time,  clerks,  who  have  an  annual  income 
of  at  least  fifty  barrels  of  com ;  and  at  some  few  places 
the  clergymen  are  also  teachers  in  the  elementary  suiooIb, 
and  then  receive  a  higher  pay  than  usual.  Those 
teachers  whose  service  exceeds  eight  months  in  the 
year  receive  two  barrels  of  com  for  each  extra  month. 
When  a  teacher  has  attained  sixty  years  of  age,  and 
after  thirty  years'  service,  he  becomes  entitled  to  three- 
fourths  of  his  annual  income  as  a  pension.  Penaiona 
are  also  given,  on  some  conditions,  after  twenty-fire 
years'  service. 

The  subjects  taught  in  elementary  schools  are— Beli- 
gion,  the  Swedish  language,  arithmetic,  geometry,  history, 
writing,  drawing,  singing,  gymnastics,  drilling  exerdaea, 
gardening,  and  &e  planting  of  trees.  The  treatment  of 
religious  instruction  has,  during  the  last  years,  greatly 
improved.  This  instruction  begins  with  Biblical  history, 
orally  during  the  first  period  to  the  litUe  children, 
and  illustrated  to  them  by  picturea.  Much  attention 
is  paid  to  reading  aloud,  which  alternates  in  several 
schools  with  writing  exercises,  in  such  a  manner  that 
children  leom  to  write  and  read  at  the  same  time. 
Orthography  is  generally  taught,  and  the  children 
are  not  only  taught  to  read  fluently,  but  to  undentand 
what  they  read,  and  to  be  able  to  tell  it  in  their  own 
words.  Exercises  for  children  to  express  their  own 
thoughts  in  writing  have  been  geneniUy  introduced. 
Considerable  progress  has  of  late  been  made  in  the 
teaching  of  arithmetic,  which  is  taught  in  a  practical 
manner.  Oral  arithmetic  has  become  more  general. 
Gkiometry  has  hitherto  not  been  much  taught  in 
schools.  It  is  taught  praoticaDy  by  measuring  and 
calculating  the  most  simple  figures.  By  the  ose 
of  stereometrical  models,  this  subject  has  gained 
greater  interest.  Swedish  history  and  geography  are 
principally  taught,  but  the  history  and  geography  of 
other  countries  are  also  attended  to.  Wall  maps  ore 
used  for  instruction  in  geography,  and  the  Department 
for  Public  Instruction  has  published  various  maps,  aa 
well  as  terrestrial  globes.    About  thirty  per  cent,  of  the 
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childrea  inafamcted  lutre  been  taught  natnral  history. 
This  tnBtmction  becomes  more  general  every  year,  and 
is  giren  by  means  of  physical  apparatus  and  collec- 
tions of  plants,  minnralii,  and  other  natural  objects. 
Many  of  the  pupils  write  in  a  very  good  style,  and 
the  nombor  taught  viiting  daring  uie  last  four  years 
has  considarably  increased.  Drawing  is  taught  omy  at 
a  few  places,  but  as  it  is  a  subject  which,  during  thelast 
few  years,  has  gained  greater  interest,  no  doubt  it  will 
•oon  be  taoght  at  many  of  the  schools. 

Instmciion  in  singing  is  now  giren  in  most  schools. 
In  mat  places  the  aol-fa  methca  is  used,  but  in  very 
few.  Gymnastics  are  now  introduced  in  most  ele- 
mentaty  schools,  and  drilling  ezerdsee  become  more 
sodaKnecominon.  Gardening  is  a  subject  in  elementary 
scIumIi  whicli  has  hitherto  been  generally  much  ne- 
glected. In  the  most  pcui  of  the  insj^ting  districts 
gardening  haa  made  very  little  progress ;  m  other  districts 
tt  has  b^fun  to  advance  ;  2,078  schools  in  the  kingdom 
have  their  own  ground  for  planting.  Teachers  are  now 
obGged  to  leam  gardening  before  leaving  the  normal 
schools.  In  case  a  child,  for  some  reason,  cannot  remain 
at  school  a  snfficiently  lon^  time  to  leam  the  above- 
maitioned  subjects,  he  may  leave  after  having  learned  to 
read  and  write  well,  and  being  able  to  do  the  ilist  four 
rules  of  arithmetic ;  he  must,  besides,  have  gone  through 
aoooise  of  religions  and  Biblical  history,  for  confirma- 
tion. The  instruction  is  gratuitous,  but  the  parishes 
have  the  power  to  enforce  a  small  fee  from  every 
child  who  is  not  poor,  if  necessary  for  the  support 
of  the  school,  bat  this  demand  is  rarely  made.  All 
childrau  of  the  school  age  must  go  to  school,  except- 
ing those  who  are  taught  either  at  home,  at  a  public 
coUege,  or  private  school.  Children  taught  at  home 
anat  undergo  examination  every  year  at  the  elementary 
idxool,  in  order  that  the  school  board  may  ascertain  if 
the  inatmction  they  receive,  in  quality  and  extent, 
ec^oals  that  given  at  schools.  If  parents  and  guardians 
do  not  toQow  the  rules  laid  down  in  regard  to  children 
going  to  school,  the  children  may  be  separated  from  their 
pueata,  and  placed  in  the  care  of  other  persons.  The  vicar 
of  every  pansh  is  bound  twice  a-year  to  make  out  a  list  of 
(be  children  who  during  the  last  half-year  have  entered 
opon  the  school  age.  Before  leaving  school,  children  have 
to  psM  an  examination,  to  show  the  progress  they  have 
aadeatschooL 

Elementary  s<^ools  are  kept  open  eight  months  a-vear, 
and  the  ins^uction  is  given  five  days  a-week,  and  six 
hours  mrday.  Private  schools  are  also  under  the  inspec- 
tion of  the  school  board.  If  anyone  wishes  to  establish 
a  school,  application  must  first  be  made  to  the  school 
board.  If  the  person  has  a  good  character,  and  proves 
hinuelf  to  possess  the  necessary  qualifications  for  teach- 
ing, permiaaion  is  granted.  It  is  the  duty  of  the  bishop 
sod  the  chapter  in  each  diocese  to  look  after  the  educa- 
tion of  the  people ;  and,  since  1861,  the  State  has  em- 
j^jed  inspectors,  who  are  chosen  by  the  Minister  for 
Public  Inatmction,  generally  for  a  term  of  three  years. 
It  is  their  duty  to  look  carefully  after  the  public 
insiractiozi  withm  their  districts;  to  acquire  a  know- 
ledge of  the  state  of  the  schoob ;  to  ascertain  if  they 
are  in  want  of  anything,  to  give  notice  to  the 
tehcxi  board ;  and  to  give  the  teacher  directions 
uti  aArioe.  The  inspector  has  to  make  an  annual 
leport  of  the  schools  to  &e  chapter  of  the  diocese, 
and  every  third  year  to  the  Minister.  In  this  report 
to  the  liinister,  the  inspector  has  to  give  informa- 
tioo  respecting  the  progress  of  the  schools,  and  to 
give  an  account  of  each  establishment.  These  reports 
are  printed  at  the  cost  of  the  State,  and  distributed  to  the 
school  boards  throughout  the  kingdom.  The  Statie  pays 
■n  nr"""'  income  of  40,000  riksdaler,  or  al)Out  £2,200, 
far  the  salaries  of  the  inspectors  and  their  travelling 

are    nine   normal    schools    ffolhkolel'drare- 

')  in  Sweden,  for  the  training  of  masters  and 

«f  elementary  schools ;  seven  for  male  and  two 


for  female  teachers.  A  normal  school  has  three  classes, 
the  lowest  being  called  the  first.  Pupils  generally  remain 
one  year  in  each  class.  An  elementary  school  is  attached 
to  each  school,  to  give  the  pupils  an  opportunity  of 
practising  as  teachers.  Beligion,  the  Swedish  language, 
history,  geography,  arithmetic,  geometry,  naturallus- 
tory,  writing,  drawing,  music,  smging,  gymnastic  and 
drilling  exercises,  gardening,  and  planting  of  trees,  are 
taught  in  the  normal  school.  Besides  this,  instruction 
is  given  in  pedagogy,  or  the  art  of  imparting  instruction. 
In  the  normal  schools,  instruction  is  given  36  weeks 
a-year,  42  hours  in  a  week.  The  rector  of  a  normal 
school  must  be  doctor  of  philosophy,  and  the  teachers 
have  to  pass  the  czaminaUon  necessary  for  admission 
into  the  university.  No  one  can  be  received  in  a  normal 
school  till  he  has  reached  17  years  of  age.  The  instruc- 
tion is  gratuitous.  Public  examinations  of  pupils  take 
place  every  year,  and  those  who  pass  their  examinations 
satisfactonly  receive  a  certificate. 

Besides  the  above  elementary  schools,  there  are  public 
secondary  schools  supported  by  the  Swedish  govern- 
ment, for  the  purpose  of  imparting  a  general  practical 
education  of  a  higher  class  than  that  given  in  the 
primary  schools. 

The  secondary  schools  are  divided  into  higher  and 
lower.  The  entire  course  of  school  studies  extends  over 
nine  years.  After  pupils  have  passed  through  all  the 
classes  of  a  complete  secondary  school,  they  are  subjected 
to  an  examination,  in  order  to  ascertain  whether  they 
have  acquired  the  degree  of  knowledge  which  it  is 
the  purpose  of  secondary  schools  to  impart.  At  tho 
higher  secondary  schools,  those  pupils  who  have  passed 
through  the  entire  course  of  school  studies  are  subjected 
to  a  final  examination,  which  takes  place  under  the 
control  of  censors  (generally  university  professors)  ap- 
pointed by  the  king.  The  examination  is  partly  in 
writing,  and  partly  oral.  PupUs  who  pass  this  exami- 
nation receive  testimonials  of  their  acquirements  in  the 
several  subjects  of  study,  and  also  of  their  general  edu- 
cation. A  certificate  of  having  passed  the  final  exami- 
nation entitles  to  admission  to  the  universities.  The 
bishop  is  the  general  superintendent  of  all  government 
secondary  schools  within  his  diocese. 

In  addition  to  the  general  qualifications  requisite  for 
government  appointments,  proo&  of  competency  most 
be  given  by  candidates  for  the  post  of  teacher  in  the 
secondary  schools.  Assistant-masters  in  the  higher  and 
lower  schools  are  required  to  have  passed  the  university 
as  graduates  in  philosophy;  to  have  attended  and 
act^  for  one  year  as  student  teachers  in  some 
secondary  school,  and  to  have  gone  through  a  special 
test  of  competency  in  connexion  with  the  appointment 
sought.  Masters,  who  are  called  "  lectors,"  are  required, 
in  addition  to  the  foregoing,  to  have  taken  the  degree  of 
Doctor  of  Philosophy, and  head-masters,  called  "rectors," 
to  have  passed  the  tost  of  a  Latin  disputation.  As  regards 
the  competency  of  teachers  of  music,  drawing,  and  gym> 
nasties,  special  regulations  are  provided. 

The  pay  of  teachers  is  proportioned  to  the  time  they 
have  served.  On  proof  of  having  served  a  certain  num- 
ber of  years  with  zeal  and  ability,  teachers  are  promoted 
to  a  higher  grade  as  regards  pay,  on  the  recommenda- 
tion of  the  (£apter,  subject  to  the  royal  sanction.  The 
salaries  are  paid  by  the  government.  In  addition,  the 
head-masters  are  supplied  by  the  corporations  of  those 
towns  in  which  secondary  schools  are  established  with 
dwellings,  or  an  equivalent  for  house-rent.  In  some 
cases  ouier  teachers  beside  the  head-master  have  the 
same  privilege. 

Pupils  ore  admitted  to  the  secondary  schools  at  ten 
years  of  age ;  and  as  the  complete  term  of  study  extends 
over  nine  years,  the  normal  age  for  leaving  school  should 
be  nineteen,  but  as  many  of  we  pupils  are  older  when 
they  enter  school,  tho  real  medium  age  of  pupils  leaving 
school  somewhat  exceeds  nineteen  years.  There  are  no 
schools  iu  connexion  with  which  lodging  is  provided  for 
pupils.    Pupils  either  live  at  home  wiu  their  parent** 
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or  are  boarded  and  lodged  with  private  families.  The 
superintendence  of  pupUs  out  of  school  hours  is,  conso- 
quentiy,  mainly  left  to  their  parents  or  those  with  whom 
the  pupils  reside.  Each  term  the  pupils  pay  certain  fees, 
which  amount  to  a  very  small  sum,  and  poor  pupils  can 
be  exempted  ftom  paying  these  fees  by  the  general 
superintoidcnt.  At  every  higher  secondary  school  there 
is  a  library  open  for  use,  both  to  the  teachers  and  pupils 
of  the  school  and  to  other  persons  residing  in  the  town 
or  neighbourhood.  Some  of  these  libraries  contain  very 
valuable  collections  of  books,  engravings,  and  manu- 
scripts. At  many  of  the  higher  secondary  schools  there 
are  very  considerable  collections  of  objects  in  natural 
history,  especially  in  zoology,  and  many  schools  are  pro- 
vided with  instruments  and  apparatus  for  experiments  in 
physios,  chemistry,  and  other  sciences. 

In  each  diocese,  the  following  funds  must  be  provided 
for  the  requirements  of  the  secondary  schools : — 

1.  A  building  fund,  the  principal  income  of  which  is 
derived  fix>m  the  savings  of  one  year's  pay  of  function- 
aries— other  than  teachers — in  the  ecclesiastic  service, 
who  have  either  resigned  or  been  dismissed  from  the 
service,  or  who  have  died  without  leaving  widow  or 
children  entitled  to  enjo^  a  "year  of  grace."*  This 
fund  is  applied  to  building  or  repairing  school  houses 
within  the  diocese. 

2.  A  prize  and  poor  fund,  the  proceeds  of  which  are 
annually  distributed  amongst  the  schools  of  the  diocese, 
and  applied  in  awarding  prizes  and  granting  assistance 
to  deserving  pupils. 

3.  An  "  Emeritus  "  fund,  which  is  applied  to  pensions, 
or  the  increase  of  pensions  granted  to  teachers  who  have 
retired  on  account  of  age  or  infirmity. 

In  connection  with  each  secondary  school,  the  follow- 
ing funds  must  be  organised  : — 

1.  A  fund  for  school  requisites  and  appliances,  em- 
ployed in  the  purchase  of  school  materials. 

2.  A  prize  and  poor  fund,  tho  proceeds  of  which  are 
applied  in  awarding  prizes  for  diligence  and  progress, 
una  in  granting  aid,  attendance  during  sickness,  or  relief 
to  the  most  needy  pupils. 

3.  A  library  fond,  for  the  purchase  and  binding  of 
books. 

4.  In  addition  to  the  foregoing,  every  school  must  have 
a  special  fund,  which  is  chiefly  applied  to  defraying 
tho  wages  of  the  school  porter,  and  the  expense  of 
lighting  and  fuel.  This  fund  is  supported  by  the  entrance 
fees  and  the  additional  contributions,  proportioned  to 
requirements,  imposed  upon  pupils  each  term. 

Foundation  funds,  established  by  private  individuals 
for  the  encouragement  of  poor,  well  conducted,  and 
diligent  pupils,  are  connected  with  most  schools.  The 
school  laws  enacts  that  every  school-house  shall  be 
built  so  as  folly  to  answer  the  purposes  for  which  it  is 
intended.  The  class-rooms  must  be  of  sufficient 
number,  spacious,  light,  cheerful,  airy,  furnished  with 
stoves,  and  generally  arranged  with  a  carefhl  regard 
to  the  health  and  requisite  comfort  of  pupils  during 
school-honis.  At  some  places  it  is  the  duty  of  the  town 
corporation  to  erect  and  maintain  school-houses.  When 
this  is  not  the  case,  school-houses  are  erected  and  main- 
tained from  the  common  building  fimd  of  the  diocese, 
and  the  special  building  fund  sf  uie  particular  school  in 
question.  The  town  corporations,  also,  are  bound — 
even  when  it  is  not  incumbent  upon  them  to  build  and 
maintain  school-houses — to  grant,  iree  of  cost,  open, 
healthy,  and  well  situated  building  plots,  sufficiently 
extensive  to  afibrd  space  for  gymnastic  exercises,  and 
for  the  play-ground  of  pupils. 

A  general  idea  of  the  approximate  cost  of  erect- 
ing buildings  for  higher  secondary  schools  may 
be  obtained  from  the  following  statement  of  the  cost 

*  It  la  the  pnctico  io  tbi-  Kclolastleal  serticc,  on  the  deceue  ofa 
fnnetioBuy,  to  leave  bia  poet  raoant  for  the  tneeeedlog  twelve 
inontht.  In  older  that  hie  vidow  or  cbildreii  may  eiOoy  the  proceed* 
of  the  taTlDg  Uiui  acerolnE.    This  Is  called  a  *'  year  of  gnwe." 


of  building  some  of  the  school-houses  lately  eze> 
cuted.  The  cost  of  building  the  school-house  of 
Upsala,  exclusive  of  tho  purchase  of  the  ground, 
was  about  £17,700,  of  which  about  £11,600  was 
for  the  building  itself  and  a  hall  for  gymnastic 
exercises;  about  £1,390  for  a  warming  and  ventilating 
apparatus,  about  £770  for  laying  on  gas  and  water,  and 
fitting  up  a  lightning  conductor;  about  £1,388  fbr 
furniture ;  about  £388  for  organ  and  organ  loft ;  about 
£360  for  laying  out,  planting,  and  fencing  the  premises ; 
about  £360  for  building  the  lodge  of  the  attendant  on 
the  warming  apparatus,  and  the  remainder  for  fittings 
and  appliances  in  the  gymnastic  hall,  the  architecf  s  fee, 
and  other  items.  The  building  contains  twenty-six 
class-rooms,  a  large  hall  for  prayer  and  special  occasions, 
a  drawing  room,  a  library  with  an  adjoining  readinsr- 
room,  a  music-hall,  a  laboratory,  rooms  for  the  col- 
lection of  objects  of  natural  history,  store-rooms  and 
apartments  for  the  school-portors.  A  separate  houae  is 
erected  for  the  residence  of  the  head  master  at  a  coat  of 
about  £700. 

There  are  only  seven  private  secondary  schools  in 
the  kingdom.  Four  of  these  schools  have  obtained 
the  right  of  instituting  final  examinations,  on  the  same 
system  as  that  adapted  at  the  public  schools.  The  re- 
mainder of  the  schools  are  more  or  less  incomplete. 
All  the  schools  hitherto  described  are  established  for 
the  education  of  the  male  sex.  For  the  education  of 
females  there  is,  with  the  exception  of  primary  schools 
and  the  normal  schools  instituted  in  connection  with 
them,  only  one  school  supported  by  the  government, 
viz.,  the  normal  school  at  Stockholm,  for  the  education 
of  female  teachers  and  governesses,  to  which  is  annexed 
a  secondary  school  for  girls. 

For  the  maintenance  of  the  above  institutions,  the 
government  has  granted  26,000  riksdaler,  equal  to  about 
£1,390  per  annum.  The  question  of  establiahii^ 
secondary  schools  for  girls  has  frequently  been  mooted. 
By  royal  command,  of  the  7Ui  December,  1866,  a  com- 
mission was  appointed  to  examine  and  report  whether, 
and  to  what  extent,  it  would  be  expedient  to  extend  the 
principle  of  establishing  pnblio  schools  for  females  at 
the  cost  of  the  government,  and  the  manner  in  which 
such  schools  should  be  organised.  The  report  of  the 
commissioners  recommended  the  establiuiment  of 
secondary  schools  for  girls,  with  seven  and  five  classes, 
to  be  maintained  chiefly  by  the  government,  but  with 
certain  obligations  on  the  part  of  the  communities  to 
which  they  should  belong.  In  most  towns  in  Sweden 
there  already  exist  private  secondary  schools,  or  so  called 
pensions  (day  and  boarding  schools),  for  girls,  of  vaiioos 
degrees  of  importance.  The  expense  of  these  private 
schools  is  defrayed  by  the  pupils. 


THE  UTILISATION  OF  SEWAGE  AT  MILAN. 

Kow  that  the  sewage  question  is  prominently  brought 
into  public  notice,  and  especially  as  an  important  branoh 
of  the  subject  has  again  been  raised  by  Mr.  Bailey- 
Denton's  recent  paper  on  "  Sewage  as  a  Fertiliser  of  Lend^ 
and  Land  as  a  Purifier  of  Sewage,"  some  particulars  as  to 
what  is  being  done  at  Milan  by  the  SometJL  Vespasiana, 
a  company  established  about  two  years  ago  for  dealings 
with  uie  U^uid  refuse  of  Uie  public  urinal  is  that  city, 
will  be  of  interest. 

Tho  urine  is  sold  at  the  rate  of  60  centimes  per  100 
litres  (or  less  than  one  farthing  per  gallon)  in  petooleum 
barrels,  holding  about  176  Utres  each,  so  that  the 
value  of  a  barrel  would  be  nearly  90  centimes.  The 
barrels  are  lent  gratis  to  the  purchasers  for  ten  days, 
after  which  time  five  centimes  per  day  are  charged  for  the 
hire  of  each  barrel. 

The  urine  sold  as  manure  is  mixed  with  water  or 
earth,  in  the  proportion  of  one  part  urine  to  two  parts 
earth  or  water.    This  mixture  forms  an  exc^ent  manure 
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&r  almoot  erery  kind  of  ciap,  bat  more  especially  for 
obtmIs  and  moadew  landi. 

A  mixture  of  peat  and  urine  is  sold  at  2-50  fr.  per  quintal 
(aboot  Is.  per  cwt),  and  is  highly  recommsnded  as  a 
manme  for  mulberry  trees  and  for  market  gardens. 

A  nhfflnical  prooess,  introduoed  by  Dr.  Cardone,  is 
idopted  by  the  company  for  precipitating  the  fertilising 
psrt  of  the  urine,  especially  rich  in  nitrogen  and 
pho^jhates.  The  powder  so  obtained  is  sold  in  sacks,  at 
the  iste  of  20  francs  per  quintal  (Ss.  per  cwt.),  and  is 
and  for  manaring  maize,  in  the  proportion  of  abont  a 
tabVapoonfal  to  each  plant ;  some  farmers  add  also  a 
■oaQ  qnaatity  of  ashes. 

For  potatoea,  30  kUogrammes  of  precipitate  to  abont 
file  same  quantity  of  dry  earth,  well  mixed  together, 
ihoold  be  lued  and  scattered  over  the  land.  Other  crops 
an  manured  with  a  mixture  of  precipitate  and  earth  in 
tte  proportion  of  one  part  of  the  former  to  two  of  the 
latter.  For  wheat,  it  is  found  advantageoos  to  add  to  the 
tboTB-mentianed  mixture  an  equal  quantity  of  ashes. 

"Hie  quantity  of  precipitate  required  to  manure  a 
haeitn  is  fifteen  quintals,  or  twelve  cwt.  per  acre.  The 
reddne  liqiiid  from  the  precipitating  process,  containing 
a  large  amount  of  potawa,  is  used  most  advantageously 
IS  a  liquid  manure  for  meadows,  and  is  sold  for  this 
purpose  at  tha  rate  of  40  centimes  per  barrel,  containinit 
Wilit™.  i~  -, 


THE  F0EEST8  OP  INDIA. 

Hm  forests  of  India,  whieh  extend  over  an  area 
greater  in  extent  than  the  British  Isles,  have  very 
reoentiy  engaged  a  considerable  share  of  the  atten- 
ticm  of  the  Parliamentary  committee  upon  the  financial 
resources  of  that  country.  From  the  evTdence  given 
by  Mr.  H-  Cleghom,  a  practical  botanist,  and  Mr. 
C.  B.  Fhilimore,  one  of  Uie  officials  in  the  Revenue 
Dvpaitawnt  of  the  India  Office,  may  be  gathered 
some  isteniting  and  important  partictUais  respecting 
the  former,  {acsent,  and  prospective  condition  of  the 
forests.  For  many  years,  there  was  great  neglect  and 
nmnenms  complaints,  until  the  begining  of  the  present 
century,  when  the  Court  of  East  India.  Directors,  for  the 
flrst  time,  desired  the  Government  of  India  to  assert 
the  royal  rights  which  had  been  held  by  the  native 
princes  over  the  forests  of  Malabar.  Again,  in  1830,  the 
want  of  timber  was  severely  felt  by  the  Indian  Navy 
Board  of  Bombay,  and  the  appointment  of  a  conservator 
was  then  nr^ed  upon  the  government.  The  neglect 
^ill  continued,  when  Sir  Robert  Grant  took  up  the  ques- 
tiofL,  and,  in  1816,  Dr.  Gibson  was  appointed  to  that  post. 
In  Burmah,  the  question  was  first  taken  up  earnestly  in 
1*4 1,  by  Mr.  Colrin,  the  Chief  Commissioner  in  the 
Tnnaam  i  im  Provinces,  and  Dr.  Falconer  was  specially 
aiaployed.  At  about  the  end  of  the  year  1855,  the  Ma> 
draa  government  followed  in  the  same  course,  and  Dr. 
C3egbom  was  called  upon  to  organise  the  department 
Uiere.  It  appears,  therefore,  that  conservancy  first  com- 
meoced  in  Bombay,  Burmah,  and  Madras.  The  per- 
anasioa  given  imprudently  to  persons  to  cut  the  timber 
in  the  forests  of  the  Irrawaddy,  induced  the  Secretary 
«rf  State  to  write  a  dispatch  to  the  Governor-General, 
oiling  his  particular  attention  to  the  matter,  and  this 
led  to  the  formation  of  a  separate  department  for  the 
■wboleof  India. 

Snoe  that  time  (the  year  1863),  all  the  g^eat  provinces 
Imva  been  placed  under  conservators,  with  deputy  and 
asBstants,  and  the  administration  has  gone  on  improving. 
The  stair  now  consists  of  88  European  officers,  somo  of 
whom  are  scientific  botanists,  practical  engineers  and 
suivqpors,  the  subordinate  posts  being  filled  by  natives, 
whom  it  is  intended  to  employ  in  the  higher  grades,  so 
■ooo  as  a  school  of  forestry  can  be  estabbshed  for  their 
edncktion.  This  cannot  be  accomplished  until  the  forests 
•w  in  such  order  that  they  would  present  an  example  of 
vhat  •  forest  should  be,  and  there  is  a  sniEciont  number 


of  skilled  people  who  can  instruct  others.  At  present, 
the  Secretary  of  State  is  training  young  men  on  the 
Continent  of  Europe — in  France  and  Germany— where 
they  are  sent  forthrce  years'  tuition,  before  they  proceed 
to  India.  The  reason  we  have  not  attempted  to  establish 
a  forest  school  of  our  own,  arises  from  the  fact  that  such 
an  admirable  training  can  be  gained  on  the  Continent, 
where  the  forests  are  upon  a  large  scale,  and  the  service 
has  come  to  rank  with  the  other  great  services  of  the 
Stttte.Buchastheongineersandtheartillfry.  Bothinltaly, 
France,  and  Germany,  there  is  a  very  large  forest  litera- 
ture ;  and  it  would  be  highly  advantageous  to  graft 
forest  training  upon  such  a  scmool  as  the  Royal  Agri- 
cultural College  at  Cirencester,  or  the  Highland  Society 
of  Scotland.  The  persons  employed  in  the  adminis- 
trative department  need  all  the  knowledge  that  can  be 
acquired  in  botany  and  geology ;  whilst  the  making  of 
roads  and  the  tending  of  water-courses  demands  a  like 
acquaintance  with  surveying  and  levelling.  One  of  the 
circumstances  which  has  induced  the  government  to 
look  after  the  forests  is  the  increased  price  of  fuel  and 
timber  all  over  India.  The  introduction  of  railroads, 
locomotives,  and  steamboats  has  made  a  demand  for  fuel 
and  also  for  timber  for  the  construction  of  the  railroads. 
The  increase  of  the  population,  and  the  general  increase 
of  their  wants,  has  also  led  to  this  demand.  The  duties 
of  the  department  consist,  therefore,  in  the  demarcation 
of  the  spaces,  the  felling  of  the  timber,  and  the  repro- 
duction or  planting  according  to  tiie  best  method.  la 
the  reserved  forests,  where  they  have  not  been  ill-used, 
the  object  is  to  place  them  under  regular  management, 
BO  that  the  timber  can  be  brought  to  market  in  better 
condition,  and  a  supply  be  always  ready  in  rotation. 
At  present,  it  is  scarcely  possible  to  state  with  any  accu- 
racy the  extent  of  the  forests.  In  the  Central  F^vincea 
there  about  21,000  square  miles;  in  Burmah  abotit  2,400; 
in  Assam  about  4,000  square  miles.  When  the  forests 
have  been  surveyed  and  demarcated  in  the  North- 
western Provinces — Bombay,  Madras,  and  the  Punjaub 
— we  shall  know  better  the  whole  area,  although  it 
will  be  difficult  even  then,  so  great  and  scattered 
are  the  tracts  of  country  which  they  occupy.  In  the 
original  surveys,  the  forests  were  included  under 
"  wastes,"  and  unscrupulous  contractors,  or  persons  who 
had  received  permits,  were  enabled  to  cut  down  the  trees 
without  any  regard  to  the  number.  There  was  no  check 
on  the  license-holder  as  to  the  quantity  of  timber  that 
he  took,  and  he  was  not  restricted  to  cutting  the  trees 
level  to  the  ground ;  he  cut  them  three  or  four  feet  high, 
so  that  the  best  part  was  lost,  and  frequent  fires,  besides, 
did  great  damage.  Under  the  improved  system  all  that 
is  now  forbidden ;  no  trees  in  the  first  class  have  been 
cut  except  under  the  supervision  of  the  government 
officers.  They  are  systematically  inspected,  both  by  the 
forest  officer  and  by  the  revenue  officers ;  and  the  depart- 
ment, although  in  its  infancy,  is  year  by  year  im- 
proving. The  profit  was  apparently  greater  from  grant- 
mg  licenses,  because  there  was  lees  outlay,  but  the 
waste  under  this  system  was  excessive ;  it  led  to  the 
destruction  of  the  forests.  Many  of  the  native  chiefs 
have  adopted  our  method  of  conservancy,  and  have 
admitted  the  advantages.  By  the  appliances  of  ma- 
chinery, it  has  been  endeavoured  to  facilitate  the 
cutting  down  of  the  timber,  and  to  supersede  the  use  of 
the  axe  as  much  as  possible,  by  the  introduction  of  the 
cross-cut  saw  and  other  instruments.  By  the  introduc- 
tion of  timber-carts,  many  lirge  pieces  of  timber  have 
been  carried  out  that  would  otherwise  have  been  lost, 
and  every  encouragement  has  boon  given  to  the  ex- 
tension of  saw  machinery,  for  the  saving  of  time  and 
labour.  There  are  saw  companies  in  Burmah,  Bombajr, 
and  Assam ;  there  are  also  saw-mills  at  Madrepore,  m 
the  Punjaub.  The  increasing  scarcity  of  elephants  has 
added  to  the  anxiety  for  additional  saw  machinery.  The 
trained  elephant,  it  appears,  is  worth  nine  or  ten  rupees 
a  day,  or  equal  to  the  labour  of  fifty  coolies.  The  Bajah 
of  'Aiivancore,  and  the  Bajah  of  Cochin,  both  excellent 
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forest  managers,  preserve  their  elepbanti  vith  great 
care,  whilst  our  legislation  has  generally  tended  towards 
destroying  them.  The  capture  of  wild  elephants  has 
several  times  been  entrusted  to  the  forest  officers,  who, 
from  their  position,  are  specially  able  to  perform  the 
duty.  They  have  been  extremely  valuable  to  the  de- 
partment, and  the  mischief  which  they  they  do  when  in 
a  wild  state  is  more  than  outbalanced  by  the  services 
they  perform  when  captured  and  trained.  Every  year 
they  are  beooming  fewer,  especially  in  southern  India, 
and  their  destraction  must  be  considered  a  mistaken 
policy. 

Tot  revenue  purposes,  the  forests  are  divided  into 
reserved  and  unreserved,  the  reserves  being  for  those 
from  which  everybody,  except  the  government  officers, 
are  e]ccluded;  but  cuttings  are  allowed  in  the  unre- 
served, with  the  permiision  of  the  department.  There 
ara  also  forests  which  have  been  appropriated  to  the 
villagers  in  some  cases,  where  thoy  have,  by  custom,  the 
right  to  cut  wood  to  make  their  implements,  and  to  pro- 
cnre  leaves  for  manure,  and  twigs  for  fuel.  The  govern- 
ment officers  cut  in  the  reserved  forests  aa  the  timber  is 
required,  and  for  the  purpose  of  keeping  the  rotation  of 
the  forest.  The  trees  that  are  fit  for  cutting  are  out, 
and  Uien  sold,  and  brought  to  the  account  of  revenue. 
The  mode  in  which  the  revenue  is  collected  from  the 

Sublic  who  are  allowed  to  cut  timber  is,  sometimes  by 
censos,  and  sometimes  by  a  royalty  or  seignorage  upon 
the  timber  taken  away.  The  sunmiary  oi  the  different 
reports  shows  that,  in  1869-70,  the  total  receipts  were 
£493,496,  and  the  charges  £323,312,  giving  a  cash 
balance  of  £170,184 ;  but  upon  a  difference  of  the  valu- 
ation of  timber  at  the  commencement  and  at  the  end  of 
file  year,  the  net  profit  of  the  department  was  £316,600. 
The  gross  revenues  have  steadily  increased  since  1863-64, 
whan  the  accounts  were  first  kept  separately;  and 
although  the  expenditure  has  largely  increased,  it  is 
Iwoause  trained  establishments  were  necessary  frt>m  the 
damaged  condition  in  which,  through  long  neglect,  the 
forests  were  suffered  to  fall.  The  gtom  receipts  for 
1871-72  are  estimated  at  £673,220,  and  this  average  is, 
without  doubt,  due  to  better  management.  According 
to  the  present  system,  an  annual  forest  budget  is  pre- 
pared and  submitted  to  the  Government  of  India,  who 
scrutinise  it  with  great  particularity,  whilst  necessary 
establishments  are  liberally  sanctioned;  the  greatest 
economy  in  management  by  controlling  ofBcers  is  insisted 
on.  One  great  item  of  expense  now  being  incurred  is 
lor  the  demarcation  of  the  forests,  the  vast  area  of  which 
liave  been  but  little  known.  This  work  is  important,  as 
it  will  enable  the  government  to  concentrate,  and  so  to 
economise  establishments  and  labour.  Not  much  has 
yet  been  acomplished,  but  the  work  is  proceeding 
steadily  in  all  parts  of  India.  Another  source  of  ex- 
pense arises  from  the  necessity  of  sending  out  skilled 
people  _&t>m  England,  and  the  employment  of  skilled 
people  in  India ;  but  when  the  training  school  is  estab- 
lished, and  the  natives  can  be  employed,  the  expenditure 
"  0  less.     There  is  also  a  liberal  allowance  in  every 

Et  for  the  improvement  of  the  communication,  for 
for  the  blasting  of  rocks  in  the  streams,  and  also 
for  forming  new  plantations.  There  are  indirect  in- 
fluences connected  with  the  progress  of  forest  manage- 
ment that  have  had  important  bearing  upon  the  general 
property  of  the  country.  In  certain  districts  the  dwell- 
ings of  the  natives  are  constructed  of  better  materials, 
more  especially  in  the  Mahratta  country,  where  the  rich 
ryots  use  seasoned  timber,  and  have  better  door-posts, 
and  better  constructed  dwellings  than  they  had  a  few 
years  ago.  The  inland  depots  have  enabled  them  to  get 
seasoned  in  place  of  the  coarser  wood  which  they  had 
formerly  to  use  for  the  purpose. 

The  railway  and  other  public  departments  receive 
their  supply  on  half-yearly  mdents,  which  was  not  the 
rase  formerly,  when  there  were  great  delays  and  un- 
oeitaintiee  as  to  the  quality  of  the  wood,  from  want  of 
•eaaoning.    The  department  has  greatly  aided  and  ex- 


pedited the  formation  of  the  railway*  and  diminished 
their  cost.  By  corresirandenoe  and  otherwise,  the 
officials  have  often  been  required  to  indicate  the  nearest 
points  where  various  articles  should  be  obtained,  for  in- 
stance, telegraph  poles,  handles  of  tools,  and  aOu* 
necessaries  K>r  the  ordnance  department,  and  for  gitn- 
oarriages ;  for  the  medical  department,  supplies  of 
((amboge,  Uno,  sarsaparilla,  and  other  minor  prodno* 
tions ;  for  the  school  of  arts,  supplies  of  box-wood  anA 
satin-wood,  for  wood-engraving  and  picture-frame*. 
Considering  the  vast  territories  with  which  the  foreefe 
service  deals,  and  the  present  imperfect  knowledge  of  the 
botany  of  India,  there  are  probably  a  great  many  pro- 
ducts as  yet  unknown,  which  will  become  commercially 
important. 

The  village  forests,  which  come  more  especially  MBdev 
the  Board  of  Bevenne,  have  only  received  the  attention 
of  the  officers  of  the  forest  service  by  way  of  advice, 
supplies  of  seed,  and  general  reoommendatioos.  The 
officers  have  been  fully  occupied  with  the  large  areaa, 
and  the  village  tracts  do  not  come  properly  within  their 
duties.  The  fees  paid  for  cutting  down  the  wood  go 
into  ordinary  revenue  or  local  funds.  In  Madras,  in- 
ducements Iwve  been  held  out  to  villagers  to  plant  topes 
and  groves,  by  giving  them  land,  rent  free,  for  a  certain 
number  of  years,  and,  in  some  cases,  advances  for  wells. 
Circulars  in  the  vernacular  have  been  circulated  by  the 
collectors  and  civil  officers,  recommending  particular 
trees  for  particular  soils,  and  the  agri-horticnltoral 
societies  of  the  different  provinces  have  distributed  seeds. 
Some  of  the  wealthier  zemindars  take  a  pride  in  having 
trees,  and  have  done  a  great  deal  to  forward  their 
growth.  The  natives  generally  cultivate  fruit  trees 
more,  and  other  wood  sufficient  for  their  wants  ;  bat 
they  do  not  anticipate  the  vrants  of  future  generations. 
The  cultivation  of  trees  is  bighlv  desirable,  both  for  their 
own  use  and  for  climatic  considerations  ;  there  is  more 
moisture  in  the  air  from  the  presence  of  trees,  less 
suffering  from  tite  hot  winds,  and  less  d(«iccatton  of  the 
ground.  The  general  effect  may  be  seen  to  some  extent 
m  the  north-west  and  in  the  Po^janb,  where  great  in- 
ducements have  been  held  out,  but  Uie  extraordinary 
pressure  for  wood  on  account  of  the  new  railway  lui 
latterly  induced  the  natives  to  sell  their  trees.  Tker« 
has  been  an  enhanced  value  for  all  minor  forest  produce, 
such  as  gams,  dyes,  oils,  lacs,  bees-wax,  &c.,  which  were 
formerly  not  taken  any  account  of  at  all  in  the  reveno^. 
Any  person  brought  away  ivory  or  beee-wax,  or  any- 
thing that  he  chose,  from  the  forest ;  now,  in  most  pro- 
vinces, these  are  put  up  to  auction. 
{To  he  continued.) 


COMMON  SCHOOL  EXHIBITIONS  IN  VICTORLA. 

On  January  1st,  1872,  the  rules  framed  by  the  Board  of 
Education  in  Victoria,  and  approved  by  the  Oovonio» 
in  Council,  come  into  force  with  regard  to  the  estnbliah- 
ment  of  exhibitions  to  be  open  to  the  pupils  in  the  oom- 
mon  schools.  Daring  each  year  the  Board  of  Edocn- 
tion  will  award  exhibitions  to  eight  scholars  of  common 
schools  in  Victoria,  under  the  following  condition* : — 
The  exhibitioner  shall  be  selected  npon  competitive  ex- 
aminations open  to  all  candidates  under  fifteen  years  of 
age,  who  shall  have  been  during  the  year  immediately 
preceding  the  examination  continuously  on  the  rolls  o^ 
and  in  attendance  in,  any  of  the  common  schools  in 
Victoria.  The  subjects  for  examination  shall  be  those 
set  down  for  examination  of  the  upper  sixth  class, 
together  with  Euclid,  Algebra,  Latin,  or  French.  Each 
exhibition  shall  be  of  the  annual  value  of  £35,  tenable 
for  six  j-ears,  upon  the  following  conditions  : — That  the 
exhibitioner  shall,  at  the  commencement  of  the  session 
following  the  award  of  the  exhibition,  become  a  student 
in  one  of  the  public  grammiu'  schools,  and  that  during 
the  time  he  continues  to  attend  such  school  ho  shall 
obtain,  at  the  end  of  each  year,  a  favourable  report  from 
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ft*  anthoritiM  of  Oe  Mme.  If  an  on&Toanble  report 
be  noMTod,  or  if  at  any  time  the  Board  shall  be  ntiafied 
tiat  the  ooodoot  of  any  exhibitioner  has  been  disorderly 
«r  inmoiml,  they  may  tarminate  his  tenure  of  the  ez- 
MWtinn,  azul  of  all  the  adyaatages  connected  therewith. 
Ikat  at  the  end  of  the  second  year  of  his  tenure  he  shall 
pass  the  matricnlatioa  examination  at  the  University  of 
IbDMORia.  That  dorinir  the  foorth,  fifth,  and  sixth 
nuB  of  hia  tenure  he  shul  be  a  student  of  the  Melhoarne 
Dniv«nity,  anrollad  aa  atteoding  leotorea,  and  that  he 
shall  in  aadt  year  ha-re  kept  aa  many  coonea  of  lectures 
aa  vonU  hara  entitled  him  to  admission  to  examination 
■nder  the  r8a;ulations  of  the  uniTenity.  That  at  the  end 
of  the  foiiith  year  of  his  tenure  he  shall  pass  the  first 
B.A.  dtgne  azamination  at  the  oniTersity.  It  will  not 
be  eaasfolaory  npon  exhibitioners  to  become  boarders  in 
fts  grammar  aohoola,  bat,if  they  should  elect  to  become  so, 
they  win  be  received  at  the  rate  of  £17  10s.  per  annum, 
to  be  paid  by  the  exhibitioner,  in  addition  to  the  £35  per 
amumi  payable  by  the  board.  Should  they  attend  as 
day  sdiolara  only,  residing  with  their  friends,  the  board 
will  pay  £10  per  annum  to  the  authorities  of  the  school, 
and  the  baluioe  of  tike  annual  value  of  the  exhibition, 
namely,  £25,  to  parents  or  Kuardians  of  the  exhibitioner. 
In  each  case,  payments  wUl  be  made  quarterly.  All 
payments,  however,  by  the  board  shall  be  conditional  on 
moniea  beui^  placed  at  their  disposal  by  the  Legislature. 
Xlie  EVlacation  Bill  of  South  Australia  proposes  that  the 
beard  dmll  consist  of  ninemembers — three  to  be  nominated 
Inr  the  government,  and  six  to  be  elected  by  the  corpora- 
tram  and  district  councils ;  provides  for  the  establishment 
of  ncomal,  national,  and  district  schools,  where  a  sound 
secidar  education  is  to  be  given,  based  on  the  Christian 
idicien  and  morals ;  disallows  all  denominational  teaching 
dntmg  sdiool  hoars ;  and  empowers  the  corporation  and 
fte  mrict  oonncib  to  make  bye-lawg  for  compxilsory 
tAaetHaa.  in  ease  of  need. 


CORRBSPOHDENOB. 

♦ 

imiJSATION  OP  SEWAGE. 

Sim, — Dr.  Logan,  in  Us  letter  published  by  yon  on  the 
Had  inai^  expreaea  a  very  nnneceasaty  uneasineas  lest 
bntooli,  cabbages,  and  other  vegetables,  which  absorb 
•■di  moiatiire,  may,  if  grown  npon  sewage-irrigated 
had,  "  contain  some  of  the  poisonous  principles  of  the 
savage,  so  that,  apart  from  the  natural  repugnance  which 
people  wonld  feel  at  eating  sewage-grown  vege> 
1,  than  may  be  positive  danger  to  health  in  doing 
■■.  Any  one  reading  this  quotation  might  suppose 
ftat  the  writer  imagined  that  sewage  was  something 
Uhiuit  frtxn  ordinary  manure  largely  diluted  with 
water,  and  had  forgotten  that  vegetables  growing  upon 
land  dreaeed  with  the  like  manure  will  be  quite  aa 
wfaoteaome,  if  the  manure  be  put  on  diluted,  as  if  it  be 
dilated  after  it  is  put  on,  as  it  must  be  before  it  can  bo 
available  as  food  for  plants.  Nay,  if  there  be  any  danger 
at  all  of  vegetables  becoming  unwholesome  from  the 
Bannre  (which  experience  has  shown  there  is  not,  unless 
•sessaiva  qnantitiee  be  osed),  there  wonld  be  far  less 
danger  from  that  conveyed  in  the  form  of  sewage,  than 
from  that  put  into  the  soil  in  the  solid  form,  because  the 
aoUd  manure  itself  may,  in  the  latter  caae,  be  in  imrae- 
£ate  contact  with  the  roots  of  the  plants,  while  in  the 
fasiumy  that  part  of  it  only  which  filters  through  the  soil 
CHB  rastch  them,  by  which  any  putrescent  matter  is  ab- 
Mriied  aod  decomposed,  and  any  germs  must  be  inter- 
ceded. 

noagh  the  opponents  of  sewage  irrigation  have 
aagariy  son^t  for  inatancea  of  unwholesome  food  raised 
hf  iL  tkey  have  utterly  failed  in  finding  any,  no  doubt 
far  we  siraids  reason  that  none  are  to  be  found,  though 
•of  good  food  being  so  raised  areabondiint    As 


to  "  the  natural  repugnance  felt "  at  eating  food  raised 
frt>m  sewage,  those  must  have  queer  minds  who  object  to 
eating  cabbages  the  roots  of  which  have  been  led  by 
sewage  filtered  through  the  soU,  but  do  not  object  to 
eating  potatoes  which  may  have  been,  and  often  are, 
planted  in  actual  contact  with  night  soil.  Unless 
vegetables  are  over-manun  d,  they  do  not  become  nn> 
wholesome,  and  they  are  little  likely  to  be  over-manured 
when  it  is  applied  very  largely  diluted,  because  if  put 
on  in  excess  of  the  absorbiiog  power  of  the  soil,  it  M 
almost  certain  to  be  washed  away. 

It  has  often  been  said,  and  sometimes  by  those  who 
fully  believed  the  statement,  that  se weig  .-d  land  becomes 
a  putrid  svamp.  Such  a  statement,  not  intentionally 
untrue,  is  palpably  absurd.  The  plantH  which  do  grow 
and  flourish  on  sewaged  land  could  no  mote  live  on  ft 
swamp  than  fish  could  live  out  of  water  ;  they  would  dl« 
as  inevitably,  though  not  so  quickly.  Though  the  land 
may  sometimes  be  made  swampy  during  the  short 
periods  the  sewage  is  actually  running  upon  it,  unless  it 
be  so  drained  that  the  water  will  not  remain,  land  plants 
would  not  flourish ;  and  if  the  land  were  swampy,  in  the 
only  true  sense  of  the  term,  permanently,  or,  at  leasts 
generally  wet,  they  would  soon  die.  It  is  quite  mis- 
la-tdingto  apply  that  term  to  land  which,  however  wet  it 
may  bo  one  day  in  about  three  weeks,  is  as  dry  as  othet 
land  during  the  remaining  twenty  days,  and  96  pet 
cent,  of  which  is,  therefore,  at  all  times  not  unusnalljr 
wet — I  am,  &c., 

P.  H.  HOLLAMS. 


Sm, — I  have  read  with  much  interest  Mr.  J.  Bailey 
Denton's  valuable  paper  on  "  Sewage  as  a  Fertiliser  of 
Land,  and  Land  as  a  Purifier  of  Sewag«." 

The  advantage  of  sewage  irrigation  is  fully  proved 
on  a  small  scale  in  the  neighbourhood  of  many  towns  in 
Northern  Italy,  where  mnrcite,  or  winter  meadows,  irri- 
gated by  canals  that  receive  part  of  the  town  drainage, 
and  charged  with  an  abun<unce  of  fertilising  matter, 
are  found  not  only  to  retain  a  higher  temperature  than 
tJie  air,  but  to  stimulate  the  productive  powers  of  these 
meadows  by  rich  deposits. 

The  mareiu  meadows  in  the  vicinity  of  Milan,  watered 
by  the  Yettabia,  a  branch  of  the  Naviglio  intemo  that 
penetrates  into  the  heart  of  the  city,  receiving  a  con* 
siderable  part  of  the  sewSjge,  are  for  this  reason  rendered 
so  fertile  that  they  yield  from  six  to  nine  crops  of  grass 
annually,  equal  in  weight  from  45  to  60  tons  per  acre. 
These  crops  are  cut  about  every  40  da^s,  while  the 
ordinary  marcitt  meadows  in  Lombardy,  irrigated  with 
pure  spring  water,  can  only  be  mown  every  60  or  70 
days.  The  vegetation  in  this  manner  receives  a  con- 
stant stimulus,  and  supplies  the  dairy  keepers  throughout 
the  year  with  a  sufficient  quantity  of  green  food,  with 
the  exception  of  about  a  month  in  the  spring,  when  the 
canal  is  closed  for  cleaning  and  repairs.  This  has  a 
marked  cffiect  upon  the  production  of  mUk,  which  during 
this  period  is  considerably  diminished. 

T  am  not  aware  that  anything  has  yet  been  done  with 
regard  to  establishing  mureite,  or  winter  meadows,  in 
England,  irrigated  with  sewage  waters,  but  I  am  dis- 
posed to  think  that  it  would  be  practicable,  and  worUi  a 
trial. 

With  regard  to  the  remarks  made  by  Mr.  Denton  on 
ordinary  irrigation  in  Italy,  I  certainly  cannot  agree 
with  him  as  to  the  loss  he  says  is  estimated  by  Italian 
irrigators,  in  carrying  forward  the  waters  for  distribu- 
tion over  their  land,  and  which  seems  to  me  to  be  greatly 
exaggerated,  and  not  likely  to  throw  much  credit  on 
Italian  engineering. 

Nadault  de  Bufibn  gives  the  following  results  of  three 
experiments,  made  in  Lombardy,  on  the  loss  of  water  in 
canals  by  filtration  and  evaporation,  meaning  the  total 
quantity  introduced  and  that  taken  out  for  irrigation, 
&c.    From  this  it  appears  that  the  loss  was  :t^Ql£ 
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Kariglio  Murtesana,. ..  O'lO?         „        „ 
Canal  Muzza 0-16I         „        „ 

There  would,  of  coarse,  lie  a  farther  loss  in  the  distribut- 
ing channels  before  reaching  the  land.  These  remarks, 
however,  do  not  refer  to  the  irrigation  of  winter  meadows, 
which  it  is  impossible  to  establish  without  having  a  great 
deal  more  water  than  is  absolutely  necessary  for  the  mere 
irrigation  of  the  land.  Under  ordinary  circumstances, 
only  a  quarter  of  the  total  quantity  of  water  required 
would  be  absorbed  by  the  land,  leaving  a  surplus  of  three- 
quarters  to  flow  away  to  waste,  or,  where  the  land  is 
adapted,  to  do  duty  at  a  lower  level.  This  surplus  water 
is  most  valuable,  as  in  its  passage  over  the  surface  of  the 
meadow  it  carries  away  a  portion  of  the  manure.  These 
meadows  are  established  at  different  levels.  It  is  the 
custom  of  fanners  to  manure  more  highly  the  upper  ones, 
the  water  itself  bearing  the  fertilising  matter  to  the  lower 
levels. 

Although  Italian  a^culturista  are  far  from  indifferent 
to  the  loss  of  water  m  conducting  it  from  the  source  to 
the  fields,  the  above-mentioned  loss  of  water  in  marcite 
cultivation  is  comparatively  of  little  consequence,  as  it  is 
only  during  the  winter  season  that  it  is  carried  on,  the 
land  being  irrigated  in  the  summer  in  the  ordinary 
manner,  when  water  is  considerably  dearer,  and  in  great 
demand  for  rice  and  other  crops. 

The  following  table,  taken  from  a  paper  published  by 
the  Ciollege  of  Engineers  at  Pavia,  shows  the  value  of  a 
cubic  metre  of  water  in  that  province : — 


Lowest  price 
Average  price 
Highest  price 


For  winter 
Irrigation. 


Fr«. 
0002 
0004 
0-008 


For  sammer 
Irrigstion, 


Fr«. 
00001 
00003 
0-0005 


The  power  of  regaining  the  water  which  is  absorbed  by 
the  soil,  bjr  tappmg  it  at  a  lower  level,  is  not  as  advan- 
tageous as  it  appears  from  Mr.  Denton's  paper,  for  in  the 
majority  of  cases  no  individual  proprietor  is  directly 
benefited  by  the  tapping  of  the  water  that  he  has  lost, 
but  which  probably  benefits  other  landowners  some  miles 
distant. 

The  irrigated  pltun  of  Northern  Italy  stretches  away 
southward  from  the  Alps  to  the  Po,  in  one  continuous 
slope.  Supposing,  for  sake  of  illustration,  this  fall  to 
be  1  metre  in  1,000,  and  that  springs  are  met  with  at  a 
depth  of  four  metres  below  the  surface,  it  is  evident  that, 
in  order  to  tap  them  for  irrigating  a  lower  part  of  the 
plain,  one  would  have  to  make  a  canal ;  and,  giving  this 
canal  a  fall  of  60  centimetres  per  1,000  metres,  its  length 
from  the  source  to  the  land  requiring  irrigation  would  be 
10  kilometres.  This  is  far  from  an  extreme  case,  and  a 
large  landed  proprietor  near  Mortara,  in  order  to  obtain 
an  abundant  supply  of  water  for  irrigation  purposes,  has 
tapped  springs  at  a  distance  of  not  less  than  20  lalometres 
north  of  his  farm,  which  is  brought  down  by  a  canal  in 
deep  cutting  at  its  source,  the  depth  of  which  gradually 
decreases  as  it  descends,  until  it  reaches  the  land  to  be 
irrigated,  when  the  water  is  on  a  level  with  the  surface 
of  the  fields.  This  canal,  which  has  less  fall  than  the 
natural  slope  of  the  country,  loses  a  considerable  quantity 
of  water  by  filtration  at  the  lower  part  of  its  source,  and 
so  probably  tempts  other  proprietors  some  miles  further 
•o^tl>.  who  are  enabled  to  tap  it  at  a  lower  level,  and 
bring  it  on  to  tKeir  lands  by  another  canal. — I  am,  &o., 
P.  Lk  Nevb  FodTEB,  Jun.,  C.E. 

Mortara,  Lomellina,  Italy,  Oeoember  16th,  1871. 

IKDIAK  FORESTS  AND  INDIAN  RAILWAYS. 

Sis, — ^Mr.  Home,  in  the  Journal  of  December  16,  puts 
certain  questions  regarding  the  distribution  of  peat  in 


India.  I  believe  it  is  to  be  found  in  large  bnt  unknown 
quantities  all  over  Southern  India,  but,  nnfortunatelT,  at 
high  elevations.  In  some  villages  to  the  north  of  the 
Kistnah,  the  natives  use  a  fuel  which  was  described  to 
me  to  be  "  unlike  wood,  dung,  and  even  coal."  This 
material  is  no  donbt  peat  The  question  discussed  by 
Col.  Wragge  and  Co.  are,  as  Mr.  Home  justly  observes, 
of  vital  importance.  I  have  no  objection  to  railways 
(state  or  private),  but  ought  India  to  have  them  at  the 
risk  of  her  agricultural  prosperity  P  The  felling  of 
timber  for  railway  purposes  has  already  affected  our 
rivers  in  a  most  alarming  manner,  the  freshes  in  the 
Bhowany,  Cauvery  Plain,  and  Penan  are  some  ten  days 
earlier  than  in  former  years,  and  their  duration  is  mnoh 
reduced.  Qood  common  roads  and  navigable  canals  aio 
India's  real  wants.  If  we  are  to  extend  and  multiply 
our  railways,  we  must  get  our  fuel  from  China,  Australia, 
or  Europe. — I  am,  &c., 

E.  F.  Tatlob,  Captain. 
30,  Cave's-terraco,  Biiepherd'g-bosh, 
20tli  December,  ull. 

SANITARY  PRINCIPLES  OF  SCHOOL 
CONSTRUCTION. 

Sia, — A  friend  has  sent  me  two  numbers  of  yoor 
Journal,  containing  a  paper  4)y  Mr.  Chadwick  and  • 
letter  by  "Cosmos."  'The  former  deserves  oar  thanks 
for  much  valuable  information  and  many  useful  hints, 
but  my  present  business  is  with  the  subject  of  bullying. 

"  Cosmos  "  asks,  "  Can  we  make  a  system  of  laws  for 
the  use  of  schools,  and  can  we  enforce  them  P"  And 
again,  "  Who  is  to  be  the  judge  'r"  Oar  boys  are  street 
Arabs,  the  government  inspector  says,  of  the  roughest 
kind.  OurschooI.nnderthelndnsttialSchoolsAct,  1866, 
has  been  established  three  years  and  a  half.  The  smallest 
boy  has  all  the  privileges  of  a  free  citizen;  if  he  ia 
molested,  he  prefers  his  complaint  in  open  court,  which 
assembles  every  evening.  The  case  is  regularly  tried, 
witnesses  examined,  and  the  sentence  reported  to  the 
chief  officer.  There  are  three  "  justices  of  the  peace  " 
elected  by  the  boys  from  six  named  by  me;  their 
jurisdiction,  bullying  in  all  its  phases;  the  limit  of 
penalty,  three  bad  marks,  of  the  value  of  about  one 
fourteenth  of  a  penny.  I  have  had  one  case  of  contempt 
of  court,  but  never  an  appeal  from  the  decision  of  the 
magistrates.  I  have  never  been  present,  bnt  a  frimd 
told  me  that  proceedings  were  conducted  with  the 
greatest  care  and  solemnity,  and  the  J.  P's.  were  inclined 
to  severity. 

I  need  scarcely  remark  that  this  is  the  result  of  mnoh 
that  has  gone  before, — a  clean  punishment  book,  a 
training  in  self-respect  and  independence,  and  those 
personal  qualities  required  in  a  bee  countiy  to  make 
law-loving  and  law-abiding  citizens.  There  is  also  an 
invaluable  training  for  the  justices  in  the  qualities  of  a 
commander  of  men  or  a  statesman,  "  to  do  justice,  love 
mercy,  and  walk  humbly." — I  am,  &c., 

C.  A.  B.  PoobcK,  Commander,  B.  A. 

VeUeOty  Training  Blilp,  Soutli  Sbleldt, 
December  19th,  1871. 


HOTES  ON  COMMERCE  AND  TRADE. 


The  latest  Board  of  Trade  retnms  indicate  that  tfao 
commerce  of  the  country  has  reached  a  point  which  for 
magnitude  is  without  a  parallel  in  our  history.  The 
declared  value  of  Britiw  manufactures  and  produce 
exported  during  October  was  £19,947,873,  showing  nn 
increase  of  £2,397,074,  or  nearly  14  per  cent,  over  thoeo 
of  the  corresponding  month  of  last  year,  or  more  than 
21  per  cent,  over  those  of  1869.  For  the  ten  months 
ending  with  October  the  figures  are  quite  as  startling^. 
The  total  value  of  our  manufactures  exported  for  that 
period  this  year  was  £183,638,266,  being  an  increase  of 
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U  pat  cent  as  compared  with  the  same  ten  months  of 
ISiO,  sod  IS  per  cent,  over  the  same  period  in  1869. 
jUloor  leading  staple  manniactutes  hare  shared  in  this 
moeased  prosperity.  As  regards  our  imports  till  the 
end  of  October,  the  result  is  still  more  extraordinary. 
Dmig  the  ten  months  the  gross  value  was  £272,704,422, 
u  iguut  £239,610,874  for  1870,  and  £229,191,430  for 
U59.  Our  tiade  with  Oeimany  is  rapidly  recovering 
from  the  depression  which  it  suffered  during  the  war. 
Om  tnde  nth  France,  so  fur  as  exports  of  goods  are 
ooiKzied,  has  also  improved,  but  in  nothing  like  the 
tjmentio  as  in  the  case  with  Germany. 

Tkeiofsrtsof  wool  into  the  United  Kingdom  (wool  of 
Atff,  Umb,  alpaca,  and  the  llama  trade)  reached 
J«,2a4991b«.  in  1870,  the  largest  quantity  ever  reached 
in  i  JOT.  The  export  of  foreign  and  colonial  wool 
bmthe United  Kingdom  amounted  to  92,d42,3841bs., 
laiing  for  onr  use  170,708,1151bs.,  a  quantity  which 
la  once  been  exceeded — namely,  in  1866,  in  conse- 
quence of  our  export  of  wool  being  much  smaller  in  that 
jew  than  in  1870.  The  supply  of  wool  from  abroad  has 
inocued  eoannonsly  in  the  last  30  years.  In  1840  the 
import  Tu  under  50,000,0001bs.,  and  the  export  (of 
Eoragnaaioilaual  wool)  was  little  short  of  1,000,000 lbs. ; 
iiil&W,tliebsport  had  risen  to  74,000,0001b8.,  and  the 
export  to  U,l)W,0OOlb8. ;  in  1860  the  import  reached 
liS,OM,l»OIbL,  and  the  export  was  nearly  31,000,000  lbs. 
Jieiaome  in  the  last  ten  years,  1860-70.  has  been 
exitmai.  Theimportinl870consistedof  2d9,36l,9631b8. 
of  Ae^  and  lambs'  wool,  of  the  computed  value  of 
tliM7,m;  and  3,888,536Ibs.  of  alpaca,  llama,  and 
ncnu,  of  the  computed  value  of  £464,979,  or  28.  4d. 
pa  poonL  lliis  last  class  of  wool  is  from  Peru 
ud  QiilL  Of  the  sheep  and  lambs'  wool,  Australia 
■JpKed  175,000,000  lbs.,  being  two-thirds  of  the 
ilule  quantity;  it  was  valued  at  an  average  of 
U.  3jd.  per  pound,  or  above  £11,000,000  sterling.  The 
■Rir  from  South  Africa,  nearly  33,000,0001bs., 
*aa  Tilned  at  the  same  rate.  The  ll,000,0001b8. 
ion  British  India  was  estimated  at  only  half  that 
'•Ik.  Prom  Egypt  above  3,000,000  lbs.  were  received, 
'»l»sl  at  nearly  lid.  per  lb. ;  and  1,000,000  lbs.,  the 
pwlnee  of  China,  valued  at  7M.  per  lb.    Turkey  sent 

■  ^OOtiOOOIbs.,  valued  at  little  more  than  that  from 
Qina ;  and  lUbrocco  2,000,000  Iba.,  of  nearly  the  same 
nlu  as  that  from  Turkey.  The  6,600,000  lbs.  from 
Ibm  ms  nrtimatad  at  9d.  Kearly  2,000,000  lbs.  from 
2^nl  are  stated  at  10^.  value,  and  1,600,000  lbs. 
fca  Denmark  and  Iceland  at  9d.  Only  25,000  lbs. 
■'''•d  from  Spain.  The  Soath  American  wool  im- 
PMedinchided  nearly  3,000,000  lbs.  from  the  Argentine 
^feleration,  and  a  rather  less  quantity  from  Uruquay, 
■*  nloed  below  6d.,  and  above  2,000,000  lbs.  from 
raa,  valued  at  nearly  lOd.  per  lb.  The  value  of  the 
**ile  239,000,000  lbs.  gives  an  average  above  14d.  per 
»•  Oar  imports  in  1870  indaded  also  23,378  lbs.  of 
«»er  wool,  valued  at  £7,013,  and  3,078,616  lbs.  of  goats' 
"a «  hair,  of  the  computed  value  of  £536,162.  The 
?!<»'i  of  foreign  and  colonial  wool  from  the  United 
^^yfan  wait  chiefly  to  European  countries — France, 
J*^*,  Germany.  The  export  of  the  British  and 
r*  t*eep  and  lambs')  wool  in  1870  amounted  to 
%"J.4«lt,  of  the  value  of  £580,570. 

^  Moeeis  which  has  attended  the  projecting  and 
•pwag  <rf  the  Suez  Caaal  has  given  birth  to  many 
6*^  projects  of  a  wmilflr  kind.  The  Darien  canal 
•BMiflie  Uhmns  of  Panama  is  apparently  about  to  be 
oidataken,  and  another  American  scheme  has  been 
P^^Jl^ed.  A  convention  of  the  governors  of  the  New 
MgBid^and  North- Western  states  was  held  at  Detroit 

■  the  27th  ult.,  for  the  purpose  of  promoting  the  con- 
•"■"tion  of  a  continuous  water  and  steam  navigation 
«»*•  from  the  Uiisissippi  to  the  Atlantic  Ocean.  It  is 
ppwed  to  excavate  a  ship  canal  round  the  falls  of 
«ga»»,  ud  the  route  woi^  then  proceed  by  way  of 


Lake  Ontario,  the  river  St.  Iiawrence,  Lake  Champlain« 
and  the  Hudson  river,  to  the  harbour  of  New  York. 
Congress  is  to  be  petitioned  to  make  appropriations  for 
this  great  work,  and  to  regulate  the  rates  of  toll  and 
transportation. 

A  project  for  a  great  canal  to  connect  the  Black  Sea 
with  the  Caspian  has  also  been  attracting  much  attention 
in  St.  Petersburg.  It  has  been  for  several  years  a  subject 
of  discussion  among  Russian  engineers.  Recently,  how- 
ever. Captain  Blum,  of  the  Russian  topographical 
engineers,  having  made  some  extensive  explorations, 
has  presented  a  report  to  his  government,  in  which  he 
advocates  the  construction  of  the  work.  All  the  necessary 
calculations  have  been  made,  and  it  is  proposed  to  carry 
the  canal  through  the  Valley  of  Miinitch,  supposed  by 
geologists  to  have  formerly  united  the  two  seas.  The 
canal,  which  would  pass  through  several  lakes,  and  run 
for  fifty  miles  alongside  the  river  Don,  would  be  450  miles 
in  length;  its  cost  is  estimated  at  £11,000,000,  and  its 
completion  would  occupy  six  years. 

Another  scheme  for  establishing  a  newportat  themouth 
of  the  Neva  has  been  designed  by  H.  Nicholas  Putiloff, 
the  noted  iron  manufacturer,  the  details  of  which  are  given 
by  the  Moscow  correspondent  of  the  Zepcmt  Merald. 
The  plan  is  to  open  a  passage  for  goods  direct  from  the 
Upper  Neva  to  the  Gulf  of  Finland,  without  tranship- 
ment, by  cutting  a  canal  twelve  miles  in  length  from 
Alexandrovski  (some  distance  above  the  capitad)  to  M. 
Putiloff's  factory,  on  the  shore  of  the  Gulf  beside  Yoloni 
Island.  To  constFuct  a  harbour,  traversed  by  a  custom- 
house-quay two  miles  in  length,  and  containing  three 
basins — one  for  outward-bound  shipping,  another  for 
vessels  arriving  from  abroad,  and  a  third  for  lighters,  as 
also  a  floating  dock  for  repairs.  To  cut  a  canal  through 
the  Gulf  in  the  direction  of  Cronstadt  from  the  ex- 
tremity of  the  harbour  (where  the  water  is  twelve  feet 
deep)  to  the  eighteen  feet  level,  a  distance  of  nearly  four 
English  miles.  To  lay  a  railway  parallel,  or  nearly  so, 
with  the  overland  canal,  from  Alexandrovski  to  the  Puti- 
loff factory, and  thence  in  three  branches  along  the  custom- 
house quay  and  the  outer  embankments  to  the  extremity  of 
the  new  harbour,  connecting  itself  en  route  with  the  Moscow 
Tsarskoe-Celo,  Warsaw,  and  Peterhoff  railways,  and  also 
with  the  Alexandrovski  mechanical  works  and  the  great 
warehouses  at  the  mouth  of  the  Obvodni  canal.  Accord- 
ing to  the  prospectus  issued  by  M.  Putiloff,  the  harbour 
works  are  to  include  two  quays,  three  sets  of  warehouses, 
a  custom-house,  an  hotel  for  the  reception  of  passengers, 
a  completo  apparatus  of  cranes,  &c.,  tor  the  loading  and 
unloaoing  of  goods,  a  system  of  gas.  and  a  quenching 
apparatus  in  case  of  fire.  'The  tottd  cost  of  the  undertak- 
ing is  estimated  by  him  at  18,000,000  silver  roubles,  or 
£2,700,000.  Shares  are  to  be  issued  to  the  number  of 
48,000,  at  125  silver  roubles  each,  20  per  cent,  of  the 
purchfise-money  to  be  paid  down  on  the  spot,  and  the 
rest  within  two  years.  In  his  contract  with  the  govern- 
ment, M.  Putiloff  binds  himself  to  complete  the  under- 
taking within  three  years  from  the  day  of  its  conunence- 
ment. 


There  appears  to  be  great  competition  at  present 
between  the  Dutch  and  Belgians  for  the  trade  of  Central 
Europe.  While  the  Dutoh  are  expending  large  sums  in 
making  extensive  commercial  docks  at  Flushing,  in 
anticipation  of  getting  more  of  this  trade,  new  railways 
are  being  constructed  in  Belgium  and  Germany  which 
are  likely  to  make  Antwerp,  oven  more  than  it  is  now, 
the  most  favoured  port  for  the  direct  trade  to  Central 
Europe.  Already  the  port  is  crowded,  and  the  dock 
accommodation  is  inadequate  to  the  wants  of  the  trade 
and  community.  Before  the  late  war  between  Franco 
and  Germany  broke  out,  an  arrangement  had  been  made 
to  purchase  tho  citadel  of  Antwerp,  covering  about  800 
acres,  and  to  transform  it  into  docks.  But  the  war  dis- 
arranged all  the  plans  for  that  purpose.    The  interest  in 
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the  undertaking  is  now  in  the  hands  of  a  local  company, 
which  ie  working  hard  to  raiie  the  reqniaite  capital  to 
prooeed  with  it.  It  is  also  proposed  to  construct  docks 
on  the  lowland  &cing  Antwerp,  connecting  them  with 
the  city  by  means  of  a  bridge,  which  is  to  carry  a  rail- 
way, a  foot-road,  and  a  carriage-drive.  It  has  also  been 
soggested  that  a  coast  port  should  be  constructed  aear 
the  mouth  of  the  Scheldt,  with  direct  railway  communi- 
oation  to  the  docks  and  city  of  Antwerp,  so  that  when 
the  river  is  frozen  up,  traffic  may  be  uninterrupted.  At 
preMEt,  when  the  frost  closes  the  upper  navigation, 
yetteUaie  discharged  at  flushing. 

IhnScitntifieA  nuriam  says  that,  according  to  Wagner, 
it  appears  that  Saxony  proidaces  33,000  lbs.  of  bismuth 
annually,  and  as  the  yield  of  this  metal  in  other  countries 
is  unimportant,  SHXony  rules  the  market  of  this  article. 
A  few  years  ago,  the  pretended  discovery  of  a  method  of 
making  g^ld  from  bismuth  led  to  the  purchase  of  all 
there  was  in  the  market  on  the  part  of  a  credulous 
London  firm.  This  produced  considerable  fluctuation 
in  the  price  at  the  tune,  but  as  the  firm  were  subse- 
qnently  glad  emough  to  get  rid  of  their  useless  purchase 
M  any  price,  the  supply  soon  became  abundant. 

The  United  States  Oonsol  in  Birmingham  has  issued 
a  retam,  compiled  from  official  papers,  of  exports  from 
the  Birmingham,  Leicester,  Wolverhampton,  and  Kidder- 
minster districts  to  the  United  States,  for  the  year  ending 
September  30,  1871,  together  with  a  comparative  state- 
ment of  the  aggregate  totals  for  the  four  districts  for  the 
last  six  years : — 

t,  s.    d. 

Haidwaze,cuUery,  steel,  andiron..      337,229  13    2 
Needles,  fish-hooks,  and  materials     101,429  16  11 

Buttons  and  materials   64,316     7  10 

Watches  and  materials 8,685  13    3 

Chemioala    2£,147    0    4 

Cotton  and  silk  goods   34,406    6    7 

Boot  web  and  materials    14,736  16  10 

Sheet  gUm  and  ware 36,008  16    6 

Pens,  tips,  and  holders 16,776  18    4 

Fancy  goods  and  jewellery 108,420     1     4 

Chains,  hoes,  and  scythes 86,566    6    8 

Onus  and  implements    100,609  14     1 

Saddlery  and  skins     40,773  18    8 

Opticalgoods 10,813  18    0 

Tin-plates    14,006  12    4 

Chandeliers  and  fittings    10,282    2    I 

Nickel  and  cobalt  6,938  12    0 

Anvils  and  vices 16,366  11     3 

Jet  (real  and  imitation) 10,409    3  10 

Cotton  bale  hoops 70,414  12    4 

Sundries 16,230    1    6^ 

Total  for  Birmingham  agency. .  1,12^,646  1  11) 

Leicester  ditto   169.559  10  101 

Wolverhampton    ditto     111.881  15  ll| 

Kidderminster  ditto  . .      239,332  11  11 

Oiaadtotal     1,639,318    0    8^ 

The  following  is  a  oomparative  statement  of  the  exports 
to  the  United  States,  firom  the  four  midland  districts,  for 
tke  last  six  years : — 

_  «        s.    d. 

TotalfotUieyearending8ept.80,1866  1,021,844  12    31 

1867  878,306    8  loi 

1868  597,425  6  8 

1869  769,190  14  7 

1870  1,166,147  10  81 

1871  1,639,318  0  ^ 

Tliese  flgnres,  of  course,  are  only  approximate  indica- 
tions of  onr  trade  with  the  United  States,  as  a  large  pro- 
portion of  the  orders  received  by  Birmingham  merchants 
go  for  execution  to  Sheffield  and  other  places  outside  the 
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districts  embraced  by  the  return.  It  will  be  asem  tha^ 
since  1868,  our  trade  with  the  States  has  nearly  treUad 
itself. 

The  importation  of  foreign  watches  into  this  country 
has  shown  a  steady  increase  during  the  last  three  year*. 
During  the  month  of  September,  1871,  the  value  imported 
was  £32,370.  In  the  corresponding  period  of  1870  the  vain* 
was  £15,166,  and  in  1869il8,106.  The  value  of  watchea 
imported  into  this  country  during  the  first  nine  months 
of  the  present  year  was  £382,698.  The  value  imported 
in  the  same  period  during  the  two  preceding  years  waa 
£143,211  in  1870,  and  £146,509  in  1869.  The  number 
of  foreign  clocks  imported  into  England  during  the 
month  of  September  m  the  present  year  was  36,113, 
value  £49,072;  in  the  same  month  in  1870,  23,099,  vain* 
£27,887 :  and  in  1869,  29,240,  value,  £26,279.  Thew 
has  been  little  variation  in  the  number  and  valoa  im- 
ported during  the  nine  months  of  the  present  and  two 
preceding  years. 

It  Is. estimated  that  the  wine  crop  in  California  tiila 
year  will  produce  from  6,000,000  to  7,000,000  gallons  of 
must  or  raw  wine ;  this  is  worth  about  30  cents  jmt 
gallon,  making  a  total  value  of  2,100,000  dollars.  Tha 
grapes  for  wine-making  sell  at  1  cent  per  pound,  lliere 
IS  also  a  large  quantity  of  table  g^pes  raised.  The 
choice  varieties  sell  in  the  home  market  at  much  lower 
rates  than  formerly.  The  cost  value  of  the  grapes  grown 
for  other  than  wine  purposes  is  estimated  at  400,000 
dollars,  making  the  total  value  of  the  vintage  fai 
California  2,500,000  dollars.  It  is  stated  that  the  grapes 
are  of  very  good  quality  this  year.  The  proprietor  of 
one  vineyard,  containing  about  20  acres  of  choioo 
varieties,  estimated  that  the  net  return  would  not  be  leas 
than  10  cents  a  pound,  the  entire  crop  having  bean  en- 
gaged for  the  home  market. 

The  exportation  of  the  principal  articles  from  Oar- 
thagena  consists  of  lead,  minerals,  and  esparto,  tmeh 
of  which  has  exceeded  the  respective  exports  of  1869. 
Of  lead  there  was  exported  into  England  and  France 
32,000  tons,  containing  about  76,000  ozs.  of  silTer;  ztne 
and  iron  ores,  496,000  tons;  and  esparto  f^tim  tha  and 
Aquilas  amounting  to  39,726  tons.  This  branch  of  oom- 
merceisgreatlyon  the  increase,  and  the  demands  are  mndl 
beyond  Uie  supply,  the  prices  for  good  quality  ranging 
from  £9  lOs.  to  £8  per  English  ton.  The  year  1871  was 
expected  to  be  most  prolific  in  the  produce  of  this  fibre. 
There  has  been  a  faUing  off  in  the  number  of  Britiah 
vessels  during  the  year,  but  an  increase  in  tonnage  of 
10,000  tons,  and  122,000  tons  over  and  above  all  otter 
foreign  shipping  entering  this  port.  The  silk  crop  alae 
has  been  superior  to  many  years  past,  and  the  looms  fal 
the  city  of  Murcia  have  been  at  work  for  the  last  atx 
months ;  their  produce  is  generally  purchased  by  French 
agents. 


MEETINaS  FOB  THE  ENBUINO  W£BK. 
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ObeteWcal.S. 
Tbobs.. XoDdon  InitltatlOD, «.    Mr.  J.  C.  Brongb , "  The  FtaUosophy 
ofM«gio." 
Boyal  fuUtntian,  S.     Proftssor  Trndall,  **Iee,  Water, 
Veponr,  and  Air." 
Fki.......Oeo1o«letir  AuoeUtlaa,  S.     Mr.  D.  C.  Davlet,  "Ob  *• 

Overlsrolng  of  eeveral   Oeologtoal  Fomatloas  oa  tk* 
North  Wales  Border." 

Sat...  ..Boyal  In>Utiitlon,  3,      Ihrofesior  Tyndall,  "Ice,  Water, 

Vapour,  u«lAlli#izecfby  '         i         . 
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.'orthtSocUttfilimildhtaddraMdtoOuStcntani 
Jo*n-Mtretl,  AdOpM,  lauUn,  W.C. 


AnronrcBHxvTs  bt  the  counou. 


■OCIBTY'S    EXAimiAnOHS. 

With  reference  to  Captain  DonneHy'B  sngges 
tions  for  the  establishment,  by  the  Society,  of 
"speeiAl  examinations  in  the  Bcience  and  tech- 
nology of  TarioOB  arte  and  manufactures,"  the 
ptrticnlara  of  which  were  given  in  last  week's 
Jowmai,  the  following  letter  has  been  re- 
seived: — 

Penyn  Honsa,  Twiekenham, 
Deo.  Utb,  1871. 

Mt  Dkab  Sir,— I  much  regret  that  I  was  unable 
to  sttoid  the  meeting  of  Council,  as  I  should  have 
wtgnat  pleasuTe  in  girlng  my  hearty  support  to 
Utptain  Donnelly's  moGon.  I  consider  it,  indeed,  as 
■n  escidlent  preparatory  step  towards  the  eatablishing 
ni  this  country  of  a  sound  and  practical  system  of 
techniol  uistraction ;  and,  if  it  should  be  adopted 
m  sodi  a  manner  as  to  secure  the  satisfactory 
raauaatwo  of  its  purposes,  I  should  be  glad  to  see 
t|*pt«in  Doimelly,  with  a  view  to  placing  at  the 
diy^  ot  the  CouncU  a  certain  amonnt  to  be  dis- 
inoatfld  in  appropriate  prises. 

Btttere  me  to  lenudn,  my  dear  Sir, 

Tours  TUiy  truly, 

_  ,^  _       _  _, T.  TwiNIHO. 

p.  h»  Hctb  Fnier,  B>q. 

flSSniAXT  MSETOrOS  OF  THE  BOCIBTT. 

Wednnday  evenings  at  eight  o'clock. 

^urnAkT  17th.— "On  the  Oral  Education  of  the  Deaf 
•d  Dumb."  By  O.  W.  Dassnt,  Esq.,  D.O.L.  On  this 
«wimg,   the    chair  will  be    taken  by   Sir  Chablm 

T«»TD.TAN,  K,C.B. 

iAxvAar  24th.—"  On  Improvements  in  the  Process  of 
Coimag."    By  Ebxest  Setd,  Esq. 

JtxvASr  SlwT.—"  On  Indiridnal  Providence  for  Old 
J««Ma  National  Question."  BvG.  0.  T.  Bahtlby,  Esq., 
n«^Brer.  On  this  evening,  the  Hight  Hon.  the  Earl 
M  DtaBi  will  preside. 

OASTOB  ucmtxs. 

lie  Second  Course  of  Cantor  Leotares  for  the 
8«irton  will  be  delivered  by  the  Rev.  Arthur 
Riao.  M.A.,  on  "Mechanism."  The  first  lecture 
wiD  be  given  on  Monday  evening,  February  6th, 
■t  B%fat  o'clock.  Tickets  for  the  course  will  be 
fwwarded  with  the  Journal. 

I*wp«B  I.— MowDAT,  6th  Febhuabt,  1872. 


nematloa — ^Yarions  motiotts  required — Claanfioation  el 
Mechanism — Early  ooUtriTanoes. 

LacTCBB  n. — MoMSAT,  12th  Fbbbcabt,  1872. 
Motions  piodneed  by  Boiling — Forms  of  Wheels-^ 
Circular,  Elliptio,  Lo^rlthmio,  and    Lobe  Wheel* — 
Mangle  Wheels— Star  Wheels— Examples. 

Lbotdbi  m. — Monday,  19th  FsBmrAST,  1872. 
Motions  produced  by  Sliding — Forms  of  Teeth  on 
Wheels— Teeth  for  Velocity— Teeth  for  Power— Cams 
— Screws — ^Worm  Wheels — ^Examples. 

Lbctukb  rV. — Monday,  26th  Febbvaby,  1872. 
Motions  produced  by  Cords,  Straps,  &c. — Limits  to 
the  use  of  uiem — Gh-ooved  and  Smooth  Pallies — Gaide 
Pnllies  — Cam    PuIlieS  — Shafts    not   parallel  — High 
Yelooity  Cords — Fosses — Illustrations. 

Legtubb  V. — ^MoNDiY,  4th  Makck,  1872. 
Motions  produced   by  Links — Cranks — Oonnect{n/| 
Rods — Detents — Intermittent,  Bemprocating  and  Yen* 
able  Motions — Examples. 

Lectvrb  VI. — Monday,  11th  Mabgh,  1872. 
Begnlating  and  Adjusting  Mechanism — Straight  Line 
Motions — ^Epicyclic  Trains — Differential  Meclumism. 

MOSCOW  FOLTTScmrio  ixaamoji. 

By  the  rules  of  the  Exhibition  (Art.  17| 
Programme,  p.  14),  it  will  be  seen  that  foreign 
exhibitors,  as  well  as  Russian  exhibitors  who  do 
not  attend  personally  or  by  agent  at  Moscow 
to  look  after  the  delivery  and  reception  of 
their  goods,  "may  address  themselves  to  the 
Agency  of  the  Exhibition,  which  will  under- 
take to  receive,  sell,  or  return  idl  articles  coif 
fided  to  its  care,  on  conditions  convenient  to 
the  exhibitors."  In  it  Ifetter  received  from  the 
Secretary  of  the  Exhibition,  it  is  stated^  in  refer- 
ence to  this  point,  that  M.  Alexandre  Leon^ew, 
representing  the  commercial  house  of  A,  Pmeks 
and  Co.,  of  Moscow  and  St.  Petersburg,  k  thii 
agent  for  the  Exhibition  Committee;  and  ex- 
hibitors  may  apply  to  him  direct,  his  address 
being  Twanowsky  Pereoulok,  Hotel  Tschas« 
toucnin,  Moscow.  Another  house,  also  well-* 
known  in  Mosco*,  undertakes  to  act  for  English 
exhibitors,  via.,  ftl.  Gustav  List,  who  may  ba 
addressed  Miasnitskaia,  ftlaison  List,  Moscow. 

The  Exhibition  Committee  at  Moscow  under-i 
take  to  do  everything  in  their  power  to  secnrfl 
for  English  exhibitors,  whose  articles  arrive  in 
time,  that  is  to  say,  not  later  than  the  middio 
of  May,  suitable  places  for  their  goods,  fit 
accordance  with  the  requirements  given  oti 
their  notices  to  exhibit,  and  this  spaoe  will  btf 
kept  up  to  that  time,  after  which  it  will  ba 
allotted  to  others.  All  applications  for  spoee 
accepted  by  the  London  Committee  up  to  th(i 
13th  of  January  will  be  placed  in  the  first  line. 

The  Secretary  gives  the  following  as  the 
rates  of  charges  by  the  "Grande  Soci6t6  deB 
Chemins  de  Fer  Russes  " : — 

The  carriage  of  articles  sent  by  English  and  Americaa 


Otiucliires,  Machines,  and  Mechanism — Equilibrium  I  exhibitors — 
sad  MeUcn— Force  and  Motion— Kinetics  and   Ki- !      Ti'd  Kronstadt,  costs  87i  cop.  («.*.,  aboot  Is.)  lot 
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a  package  lees  than  three  ponds  (>>.,  not  exceeding 
108  lbs.  I^glidi ;  every  pond  beyond  (a  pond  = 
36  lbs.  English)  will  be  charged  12t^  cop.  For  example, 
a  package  of  360  lbs.  English  wUl  cost,  from  St.  Peters- 
burg to  Moscow,  1  rouble  2S  cop.  ^  3s.  4d. 

Vii  Rigs,  from  IHineburg  to  Moscow,  each  pond  (36 
lbs.  Enghdi)  will  cost  22,32  cop. ;  a  package  nnder  108 
lbs.  will  cost  66,96  cop.  Forexample.a  package  weigh- 
ing 8J  cwt.  will  cost  from  Diinebnrg  to  Moscow  6  roub. 
69lcop.  =  abont  18s. 

Vi'd  Prussia  (WirbaUeUj  the  frtmtier),  from  Wirballen 
to  Moscow,  a  }»okage  weighing  108  lbs.  will  cost  abont 
28.  For  example,  a  package  weighing  about  3  cwt. 
English  will  cost  68.  frt>m  the  frontier  to  Moscow. 

Exhibitors,  in  order  to  obtain  the  privilege  of 
these  reduced  charges,  must  obtain  the  proper 
certificate  referred  to  in  the  Programme  (p.  13, 
Art.  10),  and  for  this  purpose  should  communicate 
direct  with  M.  Saenger,  the  Secretary  of  the 
Exhibition,  Moscow. 

BXrBSCSIPTIOKB. 

The  Ohriatmas  subscriptions  are  due,  and 
should  be  forwarded  by  cheque  or  Poat-ofiace 
order,  crossed  "Ooutts  and  Oo.,"  and  made 
payable  to  Mr.  Samuel  Thomas  Davenport, 
Financial  Officer. 


PBOCBBDIHOS   OF   THB   SOCIBTT. 

♦ 
CAHTOB  KscrruBis. 

ON  THE  MANTJFACTDEE  ANB  REFINING  OP 
SUGAR. 

Bj  C.  Hangliton  QUI,  Esq. 

liBOTOKI  n. — ^DaUVBSBD  MoiTDAT,  DlGBKBBK  4TH. 

After  giving  a  brief  recapitulation  of  the  points 
mentioned  in  the  previoos  lectue,  Mr.  Gill  proceeded  as 
follows : — 

Tim*  will  not  allow  me  to  dwell  longer  on  the 
chemical  reactions  of  sugar,  and  I  must  now  pass  on, 
and  give  yon  an  outline  of  the  process  of  manufacturing 
sngar  from  the  cane.  As  I  stated  last  time,  I  have  no 
flist-hand  knowledge  of  this  process,  and  consequently 
can  only  give  yon  an  outline  description,  referring  yon 
to  others  for  exact  technical  information.  The  sugar 
cane,  which  you  have  all  seen,  either  in  the  Botaniotl 
gardens  or  represented  in  drawings,  I  need  not  sta^  to 
describe ;  it  is  a  species  of  grass  growing  to  a  height 
of  from  six  to  ten  feet.  When  ripe  it  is  cut ;  the  tops 
are  Iopi>ed  ofT,  and  the  canes,  tied  np  in  bundles,  are 
carried  to  the  mill.  The  process  most  usually  employed 
for  extracting  the  juice  frx)m  the  cane  is  a  very  rough 
mechanical  operation.  The  canes  are  brought  up  to  a 
set  of  three  rollen,  so  placed  as  to  form  two 
pairs,  thb  first  being  set  wider  apart  than  the 
second,  so  as  to  only  just  bruise  the  canes, 
whilst  they  get  a  mnch  severer  pinch  on  passing  through 
the  second  pair.  The  juice  being  thus  squeezed  out, 
&lla  into  the  bed-plate  of  the  miU,  and  from  thence  is 
carried  to  the  pans  in  which  it  is  clarified  before  being 
boiled  down,  whilst  the  trash,  or  cane  residue  is  dried 
and  used  as  fiiel.  The  juice  is  carried  first  to  a  series  of 
large  round  vessels  of  about  400  gallons  capacity  each, 
where  it  is  brought  nearly  to  the  boiling  point,  and 
treated  with  a  small  quanti^  of  lime,  to  neutralise  the 
acid  and  to  assist  in  making  the  albuminous  constituents 
set,  so  as  to  form  scum  which  it  is  possible  to  remove. 
The  juice,  which  was  previously  of  much  the  same  dark 


colour  as  the  beet-root  joioe  which  I  showed  yon  las 
week,  leaves  these  dariflers  transparent  and  of  a  mor 
or  less  pale  yellow  colour.  From  these  defecating  pan* 
the  juice  now  goes  to  the  first  and  largest  of  a  series  of 
hemispherical  pans,  bedded  in  brickwork  and  having  a 
fine  passing  b^eatii  them,  from  a  furnace  dose  to  the 
smallest  pan  of  the  series  to  the  chimney  shaft  at  the 
other  end. 

The  clarified  juice  goes,  as  I  said  first,  into  the  largest 
vessel,  where  it  is  boued  until  a  considerable  proportion 
of  the  water  has  been  driven  away.  When  another  lot 
of  juice  is  ready  to  come  on,  the  contents  of  the  pan  axe 
ladled  into  the  second,  and  so  it  is  gradually  ladled  from 
one  pan  into  another  until  it  comes  to  the  smallest  vessel 
called  a  "  teach,"  which  lies  immediately  over  the  fire. 
By  this  time  it  has  got  very  thick  indeed,  being  abont 
the  consistency  of  treacle  ;  and  you  can  imagine  very 
easily  what  must  happen  to  it  after  all  this  work. 

The  cane  juice  which  runs  fit>m  the  mill  is  slopping 
about  over  the  place ;  bits  of  dirt,  &c.,  have  time  to 
accumulate,  and  it  turns  a  little  sour ;  in  &ct,  the  whole 
juice,  to  begin  with,  is  rather  acid,  and  a  portion  of  it 
begins  to  ferment.    A  change  (such  as  that  which  I  illus- 
trated last  week  with  the  yeast), takes  place  to  some  extent, 
and  a  portion  of  crystallisRble  sugar   is   "  inverted." 
When  the  juice  goes  into  this  pan  it  is  still  slightly  add, 
and,  as  I  wowed  you  last  week,  the  action  of  acid  at  a 
high  temperature  is  to  convert  another  portion  of  the 
sngar  into  that  uncrystallisable  modification,  and  the 
longer  the  action  is  aUowed  to  go  on,  the  more  sngar  is 
thus  converted.    The  juice  is  a  long  time  paasiiig  from 
the  first  pan  into  the  last,  and  therefore  there  is  plenty 
of  opportunity  for  this  change  to  take  place.  _  Again,  a 
high  temperature  is  prejudicial  to  the  sugar,  as  it  destroys 
the  crystallisable  power  of  a  portion  of  it ;  and,  moreover, 
destroys  another  x>ortion  altogether  as  sugar.     When 
the  sugar  has  got  as  far  as  the  last  and  smallest  pan,  it  is 
so  thick  that  it  will  not  boil  in  the  open  air  at  a  tempera- 
ture of  less  than  about  230°  to  23S°fahr.;  tins  is  a 
tempei-atare  at  which  it  is  subject  to  great  alteration 
and    decomposition,  and    not   only  so,   but  we    mnst 
also  consider  how  mnch  higher  a  temperature   part 
of  it  is  really  being  subjected   to.      Every  mirtreas 
of  a  family  knows  perfectly  well  that  thick  things, 
like  starch  or  soups,  will  "  bum  "  if  not  kept  stirred ; 
and  you  can  readily  nndeistand  why  that  is.    They  do 
not  move  abont  finely  enough  in  the  pot  to  get  heated 
equally  throughout.    The  bottom  of  the  pot  gets  exceed- 
ingly hot,  the  fire  upon  which  it  is  placed  being  three 
or  four  times  as  hot  as  boiling  water,  and  any  liquid 
which  is  pasty  or  thick,  such  as  this  sugar  juice,  cannot 
move  freely,  and  flow  up  from  the  bottom,  so  as  to  cause 
a  continual  renewal  of  the  parts  exposed  to  the  heated 
surface.    Some  portion,  therefore,  remains  too  long  in 
contact  with  the  highly-heated  metal,  and  gets  burnt, 
and  the  oonseqnence  is  that  the  juice  which  enters  the 
first  of  these  evaporates  as  a  clear  yellow  liquid ;  when  it 
is  dipped  or  "skipped"  out,  as  it  is  termed,  of  the 
"  teach "  it  has  assumed  the  appearance  of  very  dark 
treacle.     The  ordinary  constituents  of  cane  jnice  are — 
water,  81  per  cent. ;  sugar,  about  18 ;  organic  bodies, 
like  gum,  -6 ;  and  inorganic,  like  salts,  about  '4.    This  is 
only  a  rough  general  analysis,  which  takes  no  notice  of 
the  presence  of  any  inverted  sugar,  and  so  far,  therefore, 
it  is  incorrect,  inasmuch  as  cane  juice  always  contains  a 
small  (quantity  of  this   altered   sngar  reedy  formed, 
amounting  generally  to  abont  '6  or  -6  per  cent,  of  the 
whole  amount  of  sugar ;  that  is  in  sound,  ripe,  canes ; 
in  tiiose  which  are  rotten,  or  half  rotten,  the  proportion 
is  much  higher.    After  the  liquid  has  been  boiled  in 
the   first   of  these    evaporating    pans,    it    has  been 
found  that  there  is  sometimes  as  much  as  10  per  cent,  of 
this  altered  sugar  for  every  100  parts  of  real  sugar, 
while  in  the  last,  the  "teach  "  where  it  has  received  its 
final  concentration,  and  attained  the  highest  tempera- 
ture, and  been  subjected  for  the  longest  t£me  to  all  these 
mischievous  infiuences  which  I  have  mentioned,  the 
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ywportion  of  this  altaied  sugar  haa  riaen  to  22  or  nearly 
23  per  cent.  The  miachief  of  this  ia,  not  only  that  you 
hare  destroyed  bo  moch  of  the  sogar,  but  the  presence  of 
this  altered  aofar  renders  extremely  difficnlt,  even  if  it 
does  not  absolote^  prevent,  the  recovery  of  another 
equal  portion  of  stul  unaltered  cane  sngar  in  a  market- 
able fi>rm.  The  liquid  containing  a  considerable  pro- 
poetioa  of  the  altered  sofar  has  the  consistency  of 
treacle,  and  is  not  easily  deprived  of  so  mnch  of  its 
ynbet  by  evaporation  as  to  leave  the  nnaltered  sugar  in 
a  state  of  a  hot  saturated  solution,  capable  of  crystal- 
lising or  cooling.  Even  if  crystallisation  is  actually 
obtuned,  the  crystals  are  formed  in  a  thick,  adhesive, 
■emi-floid  mass,  from  which  you  cannot  separate  them ; 
cooseqoently  the  mischief  of  converting  a  portion  of  your 
caoe  Mgar  into  this  altered  sngar  is  not  coaflned  to  the 
simple  loss  of  the  quantity  so  converted,  the  actual  loss 
being  nearly  double  ;  for  one  part  of  this  altered  sugar 
appears  to  jpractically  prevent  the  ciystalUsation  of  on 
equal  weigat  of  cane  sugar.*  This  is  one  great  source 
of  loss,  but  previons  to  this  there  was  another.  I 
have  Mid    nothing   at   present    about   the   yield  of 

C'  ' »  by  this    method   of  pressure    between   rollers ; 
it  is  a  Tery  poor  one  indeed.    Average  canes  of  good 
quality  contain  about  90  per  cent,  of  juice,  there  being 
only  about  10  per  cent,  of  actual  woody  matter ;  yet  it 
is  considered   a  very  good  yield  to  get  out  60  per  cent. 
If^  therefore,  yon  anHy  get  60  per  cent  out  of  90,  you 
have  left  in  the  residue  half  as  much  as  yon  have  won. 
That  would  not  answer  in  most  manufacturing  opera- 
tiims,  and  it  is  a  Tery  poor  yield  as  compared  with  what 
is  obtained  in  working  beetroot.     Only  two-thirds  of 
the  sugar  is  got  out  of  the  cane  in  the  form  of  juice,  and 
when  that   >•   obtained  the  manufacturer  immediately 
proceeds  to  waste  a  ereat  portion.    At  a  moderate  oom- 
potatian,  an  acre  will  grow  30  tons  of  sngar-cane,  and  in 
those  yon  will  have  90  per  cent,  of  juice,  containing, 
say,  18  per  cent,  of  sugar ;  working  this  out,  I  find  that 
toe  sugar  produced  from  an  acre  is  about  4°86,  or  nearly 
five  tooB.    Then,  taking  the  60  per  cent,  yield  of  juice, 
and   allowing    very  moderately    for    loss,   the    sugar 
aetoaUy  woo  ia  only  equal  to  two-and-a-half  tons,  so 
that  the  quantity  of  sukst  sent  into   the   market  is 
about  one-half  of  that  wnich  is  taken  off  the  ground. 
As  the  eoooentrated  juice   is    "  skipped "    out   from 
the  teach,  it  is  transferred  to  round,  shallow  coolers, 
and  allowed  to  stand  nntil  it  is  of  the  right  consist- 
«D(7,  when  it  is  put  into  hogsheads,  the  bottoms  of 
vfaidi   are   pierced   with  a  number  of  holes,  loosely 
sftopped  with  some  convenient  material,  such  as  the  stalk 
of  a  plantain  leaf,  and  there  it  is  allowed  to  remain  for 
a  considerable  time,  in  a  warm  temperature,  over  a  grated 
floor,  nntil  in  fact  the  crystals  of  sugar  are  formed,  snr- 
roouiled  by  a  cool  saturated  solution  of  sngar,  contain- 
ing also  many  impurities,  being  what  is  called  syrup. 
Thia  nrup  is  allowed  to  drain  away  gradually,  leaving 
VAind  a  mass  of  soft,  brown  sugar,  which  is  known  in 
tte  market  as  raw  sugar.    The  quality  of  this  product 
•0  obtained  varies  greatly  on  different  estates,  with  the 
aaxMint  of  skill  applied  in  the  manufacture,  the  quality 
of  the  cane,  &c.     Sometimes  it  is  very  bad  indeed,  as 
you  may  see  by  a  sample  on  the  table,  and  the  colour 
iss  with  the  quality.    There  is  one  sample  of  nearly 
•  sugar,  which  is  really  raw  cane  sugar ;  but  it  was 
men  made  in  the  mode  I  have  descried,   the  manu- 
faetorer  having  exercised  some  little  skill  and  judgment, 
and  brought  into  use  some  of  the  more  modem  ap- 
pBantts  which  science  hsa  devised. 

I  will  next  describe  an  important  method  of  getting 
fte  juice  out  of  the  cane,  by  which  a  much  larger  yield 
iaoUained,  whilst  the  juice  itself  is  much  purer,  con- 
tlnnig  a  sioaller  poportion  of  the  organic  eolts,  which 
are  the  bodies  which  most  assist  fermentation,  which,  as 
Jtn  know,  produces  a  serious  loss  of  sugar.    The  process 

3Us  stataaMot  mnat  not  be  taken  ai  an  ezptcwioQ  of  a  ftdljr- 
'  feet  as  icgaids  the  qnantity. 


is  known  by  the  name  of  diffusion,  and  it  will,  I  dare 
say,  sugg^t  to  you  the  means  by  which  the  juice  is  won. 
It  is  carried  on  upon  a  large  scale  at  the  Aska  Sugar 
Works,  near  Madras,  and  Mr.  Minchin,  the  able  and 
energetic  manager,  assures  me  that  it  really  leaves  little 
or  nothing  to  be  desired.  The  yield  of  juice,  instead  of 
being  only  60  per  cent,  amounts  to  over  86,  leaving  only 
5  out  of  90  per  cent,  instead  of  30,  as  in  the  old  process. 
This  is  a  very  considerable  g^in  at  once ;  but  in  addition, 
the  juice  is  much  purer  tlum  that  got  out  by  means  of 
rollers ;  it  is  therefore  more  easily  worked,  and  a  larger 
quantity  of  sugar  of  finer  quality  is  obtained.  And 
when  you  recollect  that  every  ton  of  sugar  lost  represents 
a  loss  of  about  £2S  to  the  manufacturer,  you  will  see  that 
it  is  a  matter  of  primary  importance  to  get  every  cwt. 
possible.  The  principle  of  the  method  is  this.  The  canes 
are  cut  up  by  suitable  machinery  into  thin  diagonal 
slices.  These  are  filled  into  a  cylindrical  iron  vessel, 
about  6  or  7ft.  high,  and  from  4ft.  to  4ft.  6in.  in 
diameter,  the  size  being  merely  a  matter  of  convenience. 
Room  is  left  for  the  addition  of  so  mueh  water  as  will 
keep  the  slices  afloat,  so  that  they  are  surrounded  by 
water  on  all  sides.  The  vessel  is  allowed  to  stand 
for  16  or  20  minutes,  while  a  second  vessel  of  like 
capacity  is  filled  with  cane  cuttings,  but  no  water 
being  added.  By  this  time,  a  considerable  proportion  of 
the  sugar  contained  in  the  cells  of  the  plant  has  passed 
out  Uirough  the  cell  walls  into  the  surrounding  water  by 
the  process  of  diffusion,  similar  to  that  which  1  exhibited 
to  you,  the  organic  non-saccharine  bodies,  which  are 
mostly  colloids,  remaining  behind.  But,  as  you  will 
doubtless  have  remarked,  this  process  of  diffusion 
must  come  to  an  end  when  the  water  surrounding 
the  cells  contains  as  much  sugar  as  that  in  the 
inside,  and,  practically,  the  extreme  limit  is  not 
quite  reached.  However,  when  the  water  in  the 
first  vewel  has  got  considerably  charged  with  sugar, 
it  is  passed  into  the  second,  which  contains  fresh  cane 
cuttings  filled  with  highly  concentrated  juice.  Diffusion 
then  begins  in  the  second  vessel,  the  sugar  in  the  cane 
cells,  being  nndiluted,  passes  out  into  the  diluled  liquid, 
and  increases  the  strcoigth  of  the  solution,  and  at  the 
same  time  the  first  vessel  has  been  filled  up  with  fresh 
water,  so  that  the  sugar  remaining  in  the  cane  cells  in  it 
may  also  diffuse  out.  The  stronger  solution  in  the  second 
vessel  is  then  passed  on  into  a  wird  diffnser,  containing 
fresh  cuttings,  and  sometimes  into  a  fonrUi,  which  is 
about  the  limit  to  which  the  process  can  advantageously 
be  carried ;  and  from  thence,  being  now  sufficiently  con- 
centrated, it  is  drawn  off  and  taken  to  the  olarifiers,  and 
thence  to  a  vacuum-pan,  for  I  need  hardly  sa^  that 
where  such  a  scientific  method  of  obtaining  the  juice  is 
followed,  they  do  not  boil  it  in  the  open  air.  While  this 
is  going  on,  the  second  supply  of  water  has  been  passed  on 
to  the  second  diffuser,  and  so  on  consecutively,  until  it  is 
found  that  the  water  from  the  first  vessel  contains  no 
more  sugar,  and  when  that  vessel  is  disconnected  from 
the  series  and  emptied,  the  second  becomes  the  first  of 
the  series,  and  so  on  in  succession,  a  vessel  of  fr^sh 
cuttings  being  added  at  the  end,  when  one  ia  removed 
at  the  iMginmng.  It  is  a  somewhat  complicated  system 
to  describe,  but  it  is  very  simple  in  work,  and  is  found  to 
yield  very  good  resnlta.  , 

In  some  of  the  colonies,  both  English  and  Frenche 
improved  methods  of  manufacturing  sugar  from  th 
cane  are  coming,  though  slowly,  into  use ;  and  taking 
into  consideration  the  weight  of  canes  which  can  be 
grown  to  the  acre,  the  richness  and  the  purity  of  the 
J  nice  of  these  canes,  it  seems  hard  to  believe  that  the 
makers  of  sugar  from  the  compcuatively  poor  beet  will 
be  able  to  hold  their  own,  when  thev  no  longer  possess 
a  monopoly  of  skill  and  science.  These  improved  pro- 
cesses of  manufacture  I  must  leave  undescribed,  time 
only  allowing  me  to  sketch  in  outline  one  of  the  many 
methods  in  actual  use. 

I  must  now  pass  on  to  some  chemical  facts  which  will 
concern  us  in  the  manufitctare  of  sugar  from  beet-root, 
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irhich  is  a  more  complicated  proceas  than  that  I  have 
described  as  applied  to  the  jnice  of  cane.  I  have  treated 
of  the  cane  sugar  manufacture  in  this  order  ainiply  to 
show  you  how  very  small  an  amount  of  chemical  know- 
ledge is  necessarily  brought  to  bear  in  the  manufacture 
of  sugar  from  cane.  All  this,  and  much  more,  is  required 
in  the  case  of  the  beet-root  sugar  manufacture. 

In  the  first  place,  I  must  ahov  ^ou  that  lime,  which  is 
an  agent  very  largely  employed  in  the  manufacture  of 
sugar  from  beet-root,  is  much  more  soluble  in  solutions 
of  sugar  than  in  water.  I  cannot  very  well  exhibit  this 
to  you  in  quantitative  &shioD,  for  naturally  quantitative 
experiments  consume  a  good  deal  of  time,  but  I  can 
show  you  that  lime  is  taken  up  very  largely  by  a  solution 
of  sugar.  In  a  solution  of  sugar,  to  which  I  will 
add  some  slaked  lime,  after  filtering  it,  we  shall  find 
that  a  considerable  portion  of  the  lime  has  passed  into 
solution.  Lime  is  an  alkaline  body,  i.«.,  possessed  of 
powers  like  those  of  potash  or  soda,  having  the  power  of 
neutralising  acids  very  effectually  indeed ;  it  nas  also 
tite  property,  when  in  solution,  of  preventing  fermenta- 
Uoa,  Thus  a  solution  of  eftttBtic  liiiii:  will  prevent  a 
•olution  ul'  augiu  from  fcirnientiug.     Hlt9  is  the  filtered 

Sation  <jf  sugar  into  which  I  put  the  lime,  and  I  shall 
able  to  ehow  you  thiit  it  is  alkaline.  Bere  is  a  slip 
pf  pa^wriojpregiLiteii  with  tincture  of  turmeric.  It  is, 
fu  you  see,  of  a  yellow  colour,  but  in  tlie  presence  of 
alkalies  it  betomes  of  a  riddisb  lirosrn.  You  see  it  turns 
brown  on  beicg  ilippod  into  our  solutian.  Here  again  is 
^  slip  of  pi[wr  rt.>dden'jiJ  mth  litnaus,  which  has  the 
property  of  turning  blue  on  the  apulicatiim  of  an  alkali, 
and  this  also  answers  to  the  t«8t.  I  do  this  that  you  mar^ 
see  how  readily  the  presence  of  lime  can  be  detocted, 
because  I  want  to  show  you  by-and-byo  how  com- 
pletely we  can  remov/s  lime  (ron>  •  solution  ot  sugar  after 
U  has  been  added.  In  the  ;n«Lnufacture  of  beet-root 
sugar,  lime  has  to  be  aaded  at  one  stage  in  considerable 
excess,  and  it  has  to  be  removed  afterwards  with 
loleraole  completeness,  and  f^ou  tlius  see  how  we  can  de- 
jbect  its  presence. 

I  must  now  show  yo«  another  properly  of  lime,  viz., 
tliat  of  very  readily  absorbing  carbonic  acid  gas.  I 
have  here  a  ready-made  solution  of  lime  in  sugar,  which 
t  take  because  it  happens  to  be  a  convenient  form  in 
vhich  to  employ  the  lime.  I  will  now  prepare  a  little 
carbonic  add  gas,  with  which  I  will  fill  a  lozi^  glass 
iube ;  then,  pouring  some  of  the  solution  of  lime  in  sugar 
into  this  glass  basin,  I  introduce  the  mouth  of  the  tube 
into  it,  so  as  to  allow  a  small  portion  of  the  solution  to 
enter,  and  on  closing  the  mouth  of  the  tube  with  my 
finger  and  agitating  it,  you  will  find  that  the  lime  present 
•bsorbs  the  whole  of  the  carbonic  acid  gas.  The  liquid 
you  see,  has  turned  quite  milky,  owing  to  the  fact  that 
the  carbonic  acid  combining  with  the  lime  has  converted  it 
tnto  carbonate,  and  the  carbonate  of  lime  is  not  soluble 
in  sugnr.  You  see  at  once,  therefore,  that  there  is  a 
method  of  removing  an  excess  of  lime  from  a  solution  of 
sugar ;  and  this  process  is  all  the  better  for  this  reason, 
that  carbonic  acid  is  so  very  weak  an  acid  that  it  is  not 
capable  of  inverting  the  sugar  itself.  So  that,  when  you 
have  a  solution  ot  sugar  containing  lime,  you  can  re- 
move the  lime  without  fear  of  injuring  Uie  sugar,  by 
passing  carbonic  acid  gas  into  it  until  po  more  is  absorbed. 
On  opening  the  mouth  of  the  tube  under  water,  I  find 
that  I  did  not  pass  in  quite  enough  sugar-lime  to 
absorb  the  whole  of  the  carbonic  acid  gas,  but  there  is 
only  a  very  small  quantity  left. 

A.  reaction  which  illustrates  the  same  thing  in  another 
way,  though  perhaps  not  quite  so  cloarly,  is  by  passing 
the  gas  into  a  solution  of  sugar-lime,  wnich  I  will  now 
do,  putting  some  of  the  sugar-lime  into  a  glass  vessel, 
into  which  I  insert  the  delivery-tube  of  the  apparatus 
for  evolving  carbonic  acid  gas.  You  will  observe  that 
precipitation  will  not  take  place  for  a  short  time,  and 
for  a  reason  which  is  not  thoroughly  explained  at 
present,  but  the  fact,  I  believe  is,  that  an  intormediato 
compound  is  formed  between  lime  and  carbonate  of 


lime.  Carbonic  acid  can  be  passed  into  a  solution  of 
sugar  containing  lime,  until  nearly  a  third  of  the  lime 
is  really  converted  into  carbonate,  without  any  precipi- 
tetion  taking  place,  and  then,  almost  of  a  sudden,  the 
solution  will  become  thick  and  opuque,  and  the  lime 
will  be  deposited  as  insoluble  carbonate. 

I  will  now  briefly  describe  the  properties  of  snimal 
charcoal,  which  is  a  body  of  consideraole  importance  in 
sugar-making.  Animal  charcoal  is  prepared  from  bones, 
and  bones,  as  you  know,  consist  mainly  of  two  parts,  one 
being  an  animal  part,  a  sort  of  gelatinous  material, 
which  is  stiffened  by  the  other,  an  earthy  body,  diffused 
throughout  the  mass.  I  have  here  a  mutton  bone,  out 
of  which  I  have  taken  the  earthy  material,  and  you 
observe  that  although'it  keeps  its  form,  it  is  quite  fleztble 
and  elastic,  that  is  Uie  animal  part.  When  the  animal 
part  is  destroyed,  which  can  be  done  b^  exposing  the 
bone  to  a  high  temperature  in  contact  with  the  air,  the 
animal  matter  is  entirely  burnt  away,  and  there  is  left 
behind  an  extremely  brittle  material,  the  earthy  fhogfibabo 
of  lime.  The  earthy  material  of  bone  consists  essentialljr 
of  phosphate  of  lime,  which  is  left  behind  when  the 
animal  portion  is  entirely  destroyed  by  oxidation  at  a 
high  temperature.  But  instead  of  carrying  the  burning 
process  to  this  stage,  if  we  may  simply  expose  a  fresh 
bone  to  a  high  temperature  without  allovring  the  accen 
of  air,  as  is  done  by  ordinary  charcoal-burners,  the  volatile 
constituents  of  the  animal  body  will  go  off  in  the  form 
of  various  gases,  and  a  considerable  portion  of  carbon 
will  remain  behind  in  the  solid  form.  But  of  course  tlie 
earthy  matter  also  remains  behind,  and  consequently  we 
shall  get  such  a  mass  as  I  have  here — a  bone  which  haa 
been  heated  to  redness  for  two  hours,  but  without  tlie 
access  of  air ;  the  volatile  constituents,  the  oxygen,  the 
hydrogen,  the  nitrogen,  and  some  of  the  carbmi  have 
gone  off,  leaving  behind  a  great  part  of  the  carbon 
dispersed  over  the  surface  of  the  particles  of  phosphate 
of  lime.  We  have,  therefore,  in  animal  charcoal,  a 
quantity  of  very  finely  divided  carbon,  spread  over  the 
surface  of  the  phosphate  of  lime.  Bones  which  have 
been  treated  in  this  way,  and  subsequently  crushed  into 
coarse  grain,  such  as  I  have  here,  are  largely  employed  by 
the  manu&ctorers  and  refiners  of  sugar,  under  the  name 
of  animal  charcoal.  I  have  here  some  of  the  animal 
charcoal  from  which  the  phosphate  of  lime  has  been  re* 
moved  by  the  action  of  acid ;  it  is  an  exceedingly  light 
powder,  so  much  so  that  the  bottle,  on  giving  it  a  shake, 
appears  full  of  it,  and  on  removing  the  stepper  it  escapee 
almost  like  smoke.  The  action  of  the  animal  charcoal 
resides  entirely  in  this  carbon,  the  phosphate  of  lime  with 
which  it  is  usually  conjoined  having  no  other  use  than 
to  render  the  materinl  firm,  hard,  and  heavier  than  the 
sugar  solution,  and  consequently  usable  on  a  large  scale. 

The  action  of  this  animal  charcoal,  to  which  I  wish 
particularly  to  direct  your  attention  this  evening,  is  the 
power  which  it  possesses  of  absorbing  from  an  a(}neoaa 
solution  certain  bodies  which  are  exceedingly  prejudicial  to 
the  sugar-maker,  namely  the  organic  bodies,  the  colloida 
which  get  inte  the  juice  more  or  less  in  the  process  of 
manufacture.  Again,  as  a  sample  of  these  colloid  bodies, 
I  will  take  dextrine,  not  because  it  is  better  than  others, 
but  because  I  can  more  readily  prove  to  you  its  presence 
or  absence.  In  this  flask  there  is  a  solution  of  dextrine, 
which  I  will  prove,  as  before,  by  its  action  in  the  presence 
of  iodine.  I  will  now  pour  it  into  this  tube,  wHch  con- 
tains a  quantity  of  finely  granulated  animal  charcoal, 
and  by  turning  a  cock  at  the  bottom,  will  allow  it  to  run 
through  slowly.  I  cannot  on  the  present  occasion  allow 
sufficient  time  for  tlie  action  to  be  complete ;  but  if  it 
stood  for  some  hours  the  absorption  of  the  dextrine 
would  be  very  complete ;  as  it  is,  it  will  probably  be  only 
partial  ;  still,  on  treating  the  solution  which  has  mn 
through  with  iodine,  you  will  see  that  there  is  a  very 
perceptible  difference  in  the  quantity  remaining  in  solu- 
tion, as  evidenced  by  the  intensity  of  the  colour  produced. 

In  my  next  lectiire  I  shall  ti^t  of  the  mann&cture 
of  sngar   from   beet-;t>ot  by  .one,  of  .the   most  ap- 
)igitized  By  VjU'DsT 
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wored    poethods.     I  we  that   I   shall  not   be   able 
'  0  enter  izito  the  (question  of  tiie  different  modes  of  ex* 
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Argaa 

Bade 

Benie 6 

FriboQTg 

Geneva   

Glunu 

Oiiains  6 

Laceme 6 

Neaoh&tel 

St.OaU  6 

Schaffhauaen 

Schweite 3 

Soleoie   

Teasin 

Tbnigan S 


Arabia. 
Ohina; — 

China  Proper,  with  For- 
mosa and  Hainan. 

Cores 

Hantchoria    

Mongolia 

Thibet 1 

Turkestan 

British  Possession— 
Hong  Kong  .... 

Oeneial 1 


Hindostan: — 
British  India — 

Bengal 

Bombay -. 

Madras    

.    N.  W.  Provinces 

Ceylon    

Native  States- 
Afghanistan    and 
Beloochistan  .. 

Cashmere    

Outch 

Gwalior 

Hyderabad 

Indore 

Kattywar   ...... 

Kolapore 

Mysore   

Nepanl    

Bajpootana 

Bangor    

Sikh  States 

TzsTanoore 


ITntarwalden 7 

Uri 1 

Valai* 

Vand  ( 

Zag 1 

Znnoh    

Geneial 6 

60 
Turkey  in  Europe  :^ 
(8m  alw  andar  Asia). 
AHwiTii^    ,. ........ 

Bosnia 

Bulgaria 

Monten^jiro    

Boomania 

Boomelia    

Servia 

General 20 

20 


India  beyond  Ghinges : — 

British  Possessions — 

Aiacaa    

Assam 

Chittagong...... 

Malacca 

Pegu   

Tenasserim 1 


Independent  States — 


4a 


60 


SoiTTK  AMiwoa. 


Birmah   

Malay  States . 
ShanStates. . . 
Siam    


Japan: — 

Kinsiu.. 
Niphon 
Sikok  .. 
Yesso  .. 
General 


Turkey  in  Asia : — 


Anatoli* . . . 
Armenia... 
Caramania  , 
OypniB  .. . 
InikArabi , 
Kuidislaii  , 
Palestine.. 
Sivas  .... 
Syria  .... 


Abyssinia   

^ypt  and  Nubia 

iMraoeo 

TripoU    


Anuci. 

Tunis , 

Madagascar 


40 

24 

2 


Bolivia  . 
Brazil  ... 
Chili  ... 
Eucador  . 
La  Plata. 


KewGtanad*. 
Paraguay    . . . 

Peru    

Uruguay 

Tenetnela  ... 
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Popular  Typography.— Her  Majesty's  Oommissionerfl 
are  desirous  of  obtaining  for  the  Exhibition  of  1872,  with 
a  view  to  show  the  deommial  progress  of  popular  typo- 
graphy, spedmens  of  the  newspapers  and  periodicals 
Subliuied  in  all  parts  of  the  world  during  the  months  of 
anoary  or  February,  1872.  In  order  that  sudi  specimens 
may  be  properly  arranged,  it  is  desirable  that  they  should 
be  forwarded  to  the  Exhibition  as  soon  as  possible  after 
they  are  publidied. 

Anstrali*. — Measures  are  being  adopted  with  Uis  'visw 
of  having  this  colony  adequately  represented  at  the  forth- 
coming Intemationu  Exhibition  of  1872,  in  London.  Th« 
(government  has  given  the  matter  into  the  durge  of  the 
trustees  of  the  Industrial  and  Technological  Museum,  iriio 
have  issued  a  public  announcement  requesting  ezhibitan 
who  desire  to  send  goods  to  the  next  ^hibition,  in  May, 
1872,  to  come  forward,  The  trustees  have  also  issued 
circulars  to  the  principal  firms  known  to  be  interested  in 
the  manufactures  to  be  exhibited  on  that  occasion,  invit> 
ing  them  to  communicate  with  the  secretary,  and  to 
forward  particulars  of  exhibits.  Arrangements  are  to  be 
made  to  insure  as  &r  as  possible  the  nife  return  of  all 
articles  transmitted  to  London. 

M.  Begnault's  Pietuivs.- The  pictures  by  H.  Bag>- 
nault,  which  were  among  the  specimens  of  Freoch  Fine 
Art  exhibited  last  year,  namely,  the  "Execution  in  a 
Moor's  palace,"  and  the  portrait  of  Marshal  Prim,  are  to 
be  purchased  for  the  Luxembourg. 

Beaton  lieketi. — ^The  prices  for  the  coming  Exhibition, 
to  be  opened  on  the  let  of  May  next,  will  be : — ^Fcr  s 
gentleman,  £2  2s. ;  for  a  lady,  or  for  a  youth  under  16 
years  of  age,  £1  Is.  The  owners  of  season  tickets  will  be 
entitled  to  admission  to  the  Exhibition  on  all  occasions 
when  open  to  the  public,  to  ceremonies  and  private 
views,  to  the  galleries  of  the  Exhibition  two  hoars 
before  the  public,  to  the  gardens  of  the  Boyal  Horticul- 
tural Society,  whenever  open  to  the  public,  tmd  to  the 
musical  promenades  in  the  Royal  Horticultural  Gardens. 
For  admission  to  the  flower  snows  of  the  Boyal  Horti- 
cultural Society,  a  separate  charge  will  be  made  by  that 
society.  Season  tickets  must  be  signed  before  presenta- 
tion. The  owners  must  produce  uem  each  tune  they 
enter  the  Exhibition  or  the  gardens ;  and  whem  required 
must  write  their  names  in  a  book.  Season  tickMs  are 
not  transferable,  and  if  presented  by  anv  other  peiaao 
than  the  registered  owner  will  be  forfeited.  Tickets  lost 
cannot  be  replaced.  The  following  will  be  the  prices  of 
admission : — On  Wednesday,  the  1st,  and  Thursday,  the 
2nd  of  May,  IDs.  each  day;  on  Friday,  the  3r^  and 
Saturday,  the  4th  of  May,  6s.  each  day ;  from  the  6th 
May  to  the  30th  September,  on  Mondays,  Tuesdays, 
Thursdays,  Fridays,  and  Satnrdws,  Is.  each  day;  on 
Wednesdays,  2s.  6d.  each  day.  Her  Majesty's  Oom- 
missionats  reserve  the  right  of  altering  the  prices  of 
admission  for  the  general  public  from  tune  to  time,  as 
they  may  see  flt.  Members  of  the  Society  of  Arts  hare 
the  privilege  of  obtaining  season  tickets  at  one  guinea 


Costa  Eics  , 
Guatemala  , 
Honduras  . 
Mexico  . . 
NioarsguA  , 


KosTR  AimucA. 

San  Salvador 

TJnitedStates 1 


Albert  Hall.— His  Royal  Highness  the  Duke  of  Edin- 
burgh presided  at  a  meeting  of  the  Executive  Commit- 
tee of  the  Royal  Alb  jrt  Hall,  at  Kensington,  on  Saturday. 
Ptesent,  Sir  Thomas  Biddulph,  Mr.  Bowring,  Mr.  Oole, 
and  M^or-(}eneral  Scott,  secretary.  Sir  Francis 
Saadfund  and  Dr.  Lyon  Playfiur  attended  the  meetittg. 
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THE  PROGRESS  OP  THE  NATION. 

la  t  leeton  reoeotly  delivered  at  the  new  Mechanics 
bMitata,  Bradfoid,  by  Mr.  Alexander  Redgrave. 
Etr  Hi^oty'a  principal  inspector  of  feotories,  some 
Milwwting  acts  were  Biren  relattre  to  the  proness  of 
fin  mtioa  as  to  popiuiation,  mann&ctnre,  and  com- 
■tne,  and  the  moral   and   social   condition  of  the 


llh  regard  to  popnlation,  Mr.  BedgraTe  said  the 
n  TO  taken  this  year,  and  the  general  results  were 
jaMiAai  The  increase  of  population  from  ISfil  to 
lUln  tithe  rate  of  fi-74  per  cent.,  while  from  1861 
to  1171  it  «u  8-<0  per  cent.  The  ntunber  of  persons 
SfiV oaths 8th  April,  1871.  was  greater  by  2,624,637 
An  tbe  aamber  Uving  on  the  3rd  April,  1861.  Bnt  in 
tm  axaSij  oar  nnmbers  are  reduced,  not  by.  death 
iloot,  Int  \ij  emigration.  The  deaths  are  connter- 
Umeed  \j  m  increase  of  births,  but  immigration  is  no 
eomterpoiie,  for  the  number  of  foreigners  who  setUe  in 
Sa  eomby  is  infinitwrimal.  Taking,  therefore,  the 
letiiliiaeiae  on  April  8,  1871,  as  2,624,637,  we  have 
to  adits  these  the  nombeir  of  emigrants,  1,674,644,  and 
veAilleimettagroaa  total  of  4,199,231.  Boring  the 
teeneaths  doe  proportion  of  emigrants  would  have 
fiee,  tatmthe  other  hand  tiiere  would  have  been  the 
in  Koportita  of  births,  and  the  actual  increase  of 
fOfekiaa  is  this  country  has  therefore  not  been  less 
tbslbtalofe  stated,  viz.,  upwards  of  4,000,000. 

iM&etoL  proof  of  the  progress  made  in  manufacture 
aad  ajoaerce,  Mr.  Rederave  turned  to  the  trade  and 
MT^itioa  aoeounts,  and  it  will  be  found  that  the  value 
of  iapoiti  of  foreign  and  colonial  produce,  and  ezp  irts 
it  Ht  pradoce  and  manufiustnre  of  this  country,  in  the 
fMTffided  3Ut  December,  1870,  was  £465,666,017,  or, 
adadiDg  gold  and  silver,  £499,000,000.  Thirty  years 
■go  Ike  Tiloe  was  £61,634,623.  But  the  progress  during 
wpneent  year  has  been  more  marked  than  ever.  In 
ftt  Int  tra  montha  of  1871  the  imports  and  exports 
(iicUiag  gold  an^  silver)  amounted  to  £488,242,687, 
wliftlielasttwo  months  of  the  year  are  as  prosperous 
■elks  peeeding  ten,  the  close  of  the  annual  account 
viDdiovatotalof  £684,000,000.  The  average  value  then 
«dlts<19  per  head,  contrasted  with  £3  10s.  per  head 
ia  IML  The  means  of  carrying  on  commerce  lie  in 
Aqfiag  ind  railways.  Thirty  years  ago  the  tonnage 
<i  lUfs  which  cleared  inwards  and  outwards  with 
^«oee  was  under  10,000,000.  In  the  year  ended  Slat 
woalicr  lut,  the  tonnage  was  31,626,340,  and  for  the 
^  ta  months  of  the  present  year  the  tonnage  was 
3)>i!UU ;  and  if  the  proportions  continue  for  the  next 
tnaoothi,  the  amount  for  the  present  year  will  be 
^nrdi  of  36,000,000  of  tons.  Then  there  is  the 
<°M>ig  trade,  which  is  not  included  in  the  above.  The 
taeaege  of  veaaela,  inwards  and  outwards,  for  the  year 
•W  list  December,  1870,  was  18,240,744,  and  for  the 
M  tM  mooths  of  this  ^ear  it  was  15,283,010,  and  by 
■s«d  of  the  year  it  will  still  show  an  increase,  but 
*|t^Ml  to  that  on  the  forei^  trade.  The  number  of 
^■■■h  ngirtered  in  the  Umted  Kingdom  in  1841  and 
"I*  «ii  as  follows: — 1841,  23,461  vessels,  tonnage 
VHM;  1870,126,643  vessels,  tonnage  6,61 7,693.  The 
P*tthieliun  in  the  shipping  trade  has  thus  far  been 
aOeniaadcarryiiigpower  of  the  ships;  for  instance, 
?}^^  ssch  ship  was,  on  the  average,  about  110 
™s>is  U70,  the  average  tonnage  was  216 ;  and  this 
*n*BS  aore  markedly  if  we  look  to  the  new  ships  built 
■  IMl  sa  compared  with  1870.  In  1841  there  were 
M*l  neaels  of  an  aggregate  tonnage  of  168,309,  or  an 
tnnge  tonnage  of  HI  tms.  [n  1870  tho  number  of 
•6*  vnsels  wu  less,  viz..  1 ,043,  but  the  aggregate  tonnage 
'JJ***^^^' "  SI  average  tonnage  of  342  tons.  But 
fl^^epiogress  of  the  year  1871  is  remarkable  also 
■•"^Mtwass  of  shipbuilding.  Mr.  Chichester  Fortescue, 
■sPwadant  of  the  Board  of  Trade,  recently  stated  that 
**■••■«•  St  this  moment  300  important  steamships 
Mag  tnilt  ia  tho  North,  and  that  one  yard  alone  was 


adding  27,000  tons  of  shipping  to  the  mercantU^  mery. 
Railways  are  the  creation  of  the  present  century ;  th«r 
progress  has  been  rapid.  In  1843  there  were  1,798 
miles  of  railway  in  the  United  Kingdom,  upon  which 
£4,536,180  was  received  for  traffic.  In  1870  there  were 
upwards  of  11,000  miles  of  railway,  upon  which 
£46,078,143  had  been  received  for  traffic  upwards  of 
300,000,000  of  passengers  and  upwards  of  140,000,000 
tons  of  minerals  and  merchandise  having  been  carried. 
The  total  amount  of  capital,  loans,  and  debentures  was, 
in  1870,  £529,908,673.  By  the  aid  of  ships  and  rail- 
ways, the  enormously  increased  transit  of  produce  and 
manufactures  had  alone  been  possible. 

One  of  the  most  important  manufactures  of  the  country 
is  that  connected  with  textile  &bric8.  Unfortunately,  the 
materials  for  a  proper  comiMrison  of  this  branch  of  in- 
dustry are  not  at  hand.  We  have  returns  of  the  number 
of  cotton,  woollen,  worsted,  flax,  and  silk  fisuitoriea,  which 
were  under  the  supervision  of  Uie  inspectors  of  factories 
at  different  dates ;  but  it  is  only  recently  that  these  re- 
turns have  been  presented  with  sufficient  detail  to  form 
a  basis  for  future  comparisons.  To  go  back  thirty  years 
we  shall  find  mere  numbers  disappointing  rather  than 
satis&ctory,  and  we  must  possess  more  data  than  are  at 
hand  to  judge  with  approximate  accuracy  the  progress 
of  the  textile  manufactures  of  the  country.  The  figures 
of  the  returns  collected  in  1839,  with  those  collected  in 
1870,  are  as  follows : — 

1S3«.  1870. 

Cotton 1,819  ....  2,483 

WooUen  1,322  ....  1,940 

"Worsted   416  ....  630 

Flax 892  ....  606 

Silk  268  ....  600 

The  number  of  persons  employed : — 

183*.  18T0. 

Cotton 269,386  ....  449,087 

"Woollen  64,818  ....  129,000 

"Worsted  31,628  ....  100,667 

Flax 43,487  ....  124,772 

Silk 34,318  ....  41,124 

To  make  the  comparison  of  these  figures  complete^  it 
would  be  necessary  to  know  the  quantity  of  goods  pro- 
duced. We  have  knowledge  of  the  quantity  of  cotton 
retained  for  consumption  ;  but  in  the  other  febrics,  except 
silk — which  is  small  in  importance  compared  with  the 
others — there  is  home  as  well  as  foreign  produce  manu- 
factured, and  of  the  quantity  of  home  produce  conaumed 
there  are  no  means  of  acquiring  a  knowledge.  As  to 
cotton  fabrics,  however,  we  learn  this  fiict,  that  al- 
though the  number  of  factories  increased  by  one-third, 
and  the  number  of  persons  by  about  two-thirds,  the 
consumption  of  raw  cotton  has  increased  at  least  six- 
fold. We  see  here  the  great  characteristic  of  the 
Knglish  manufacturer  —  the  power  of  prodncing 
economically.  So  long  as  an  Englishman  can  continue 
to  improve  machinery  to  save  labour,  he  will  not  be  left 
behind  in  the  great  competition.  He  has  only  to  look 
back  to  the  triumphs  which  he  has  achievM  in  the 
self-acting  mule,  the  combing  machine,  the  perfection 
and  marvellous  accuracy  with  which  tools  are  now  con- 
structed, and  he  need  never  despair  of  the  futnre.  The 
progress  of  the  metal  trade,  and  particularly  of  iron,  is 
well  worthy  of  remark.  For  the  purpose  of  this  com- 
parison, Mr.  Redgrave  referred  to  the  account  of  the 
mineral  products  of  the  country,  published  annually  by 
Mr.  Hunt,  of  tho  Geological  Museum  in  Jermyn-street. 
The  first  account  which  can  be  used  for  the  purpose  of 
comparison  is  that  for  the  year  1864,  and  the  quantities 
of  metal  produced  in  that  year  and  in  1869,  the  last 
account  published,  were  :— 

18U.  »«•»• 

Iron tons  2,069,838  ......  M*6.767, 

Tin    MMtfB^CLjO^^e 
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1864.  1S6«. 

....tona       ll.iei  8,291 

64,005  73,269 

SUver  ounces  562,659  831,891 

The  ooal  produced  at  the  same  periods  wai  retpectiTely, 
in  1854,  64,661,401  tons,  and,  in  1869,  107,427,637  tons. 
'jnie  great  demand  for  coal  for  manufactnring  purposes 
has  rendered  the  question  of  the  supply  of  coal  for  future 
use  one  of  the  most  intense  interest  to  every  inhabitant 
of  this  country.  The  enormously  increasing  con- 
sumption led  to  various  and  conflicting  estimates,  and  at 
last  a  Ck>mmission  was  appointed  to  inquire  and  publish 
the  best  data  that  could  be  obtained.  Sir  W.  Armstrong 
estimated  that  if  we  go  on  consuming  coal  at  the  same 
increasing  rate  that  we  do  now,  we  &ould  exhaust  our 
coal-fields  in  about  200  years.  Mr.  Stanley  Jevons,  cal- 
culating a  greater  rate  of  increase  than  Sir  W.  Arm- 
strong, concluded  that  the  supply  would  be  exhausted 
in  100  yc'urs.  It  is  possible  that  some  exception  may  be 
tdcen  to  the  mode  by  which  Mr.  Jevons  estimated  the 
increase,  but,  at  any  rate,  his  calculations  have  been  not 
&r  wrong  to  the  present  time.  In  1864,  he  calculated 
the  future  upon  the  actual  increase  of  the  preceding  five 
years,  and,  according  to  him,  the  consumption  of  coal 
would  be  118,000,000  in  five  years — the  actual  con- 
son^ition,  according  to  the  inspectors  of  mines,  having 
been  113,000,000  tons  in  1870.  Mr.  Porter  estimated 
that  there  where  402  blast  furnaces  in  blast  in  1870;  and 
the  fiuitory  returns  show  that  there  were,  in  1870,  672 
in  blast  and  179  out  of  blust,  and  6.189  puddling  furnaces 
in  blast,  and  629  out  of  blast.  But  tiie  increase  in  the 
mere  number  of  blast  furnaces  is  no  criterion  of  the 
progress  of  the  trade — we  must  look  also  to  the  producing 
pow'er  of  the  furnaces.  It  was  stated  in  a  paper  read  by 
Mr.  Jones,  at  Middlesborough,  recently,  that  the  improve- 
ments in  this  respect  have  been  really  marvellous  since 
1857 — that  is,  within  the  last  twenty  years  only,  in 
that  district.  In  1851,  the  furnaces  were  42  feet  in 
height  by  16  feet  bosh,  and  now  they  are  constructed 
90  feet  in  height  and  30  feet  bosh,  having  a  cubical 
capacity  of  41,149  feet,  compared  with  4,506  in  1857. 
Begurdin^  the  economy  of  manu&cture,  thirty  years 
ago  a  spuiner  of  cotton  yam  was  only  expected  to 
mind  a  pair  of  mules  containing  300  or  324  spindles, 
having  three  assistants.  Now  he  minds  mules  con- 
taining 2,200  spindles,  with  perhaps  five  assistants, 
rlucing  at  least  seven  times  the  quantity  of  yams  that 
produced  in  1841.  Some  time  since,  Mr.  Redgrave 
■aid,  "I  was  greatly  strucic  with  the  altered  appear- 
ance of  woollen  mills.  Formerly  they  were  filled  with 
women  and  children ;  now  machinery  seems  to  do  all  the 
work.  I  asked  a  m  inufacturer  to  tell  me  the  diflferent 
proportions  of  hands  ho  employed  at  diflferent  dates,  and 
the  following  is  the  stntement  given  to  me: — Under  the 
old  system  be  employed  63  persons  ;  he  then  introduced 
improved  machinery,  and  reduced  his  hands  to  33  ;  and, 
lastly,  he  again  made  great  changes,  and  was  able  to 
reduce  his  hands  to  13.  In  this  country  the  only  limit 
to  the  enterprise  of  manufacturers  is,  as  &r  as  I  have 
able  abje  to  observe,  the  quantity  of  raw  produce  to  be 
turned  into  manuf«ctured  articles.  Giving  a  raw  produce, 
the  ingenuity,  the  power  of  adapting  means  to  an  end, 
and  the  energy  of  an  Englishman  can  fashion  it  at  a 
reasonable  yet  remunerative  price.  As  a  manufacturing 
nation,  we  have  abundant  supply  of  coal  and  iron  of  the 
best  quality.  We  can,  therefore,  make  machinery  and 
drive  it  with  steam  at  a  moderate  cost.  Each  individual 
in  this  country  can,  as  a  working  man,  do  an  enormous 
amount  of  work  compared  with  the  working  men  of 
other  nations.  A  few  years  ago,  I  collected,  through 
the  different  embassies  abroad,  statistics  of  manufactures, 
and  I  found  the  fullowing  was  the  comparison  of  textUe 
&bric8,  and  the  powers  of  production: — In  France,  the 
avera^  number  of  spindles  in  a  factory  was  1,600 ;  in 
Pm8BU^  1,600 ;  Belgium,  4,000 ;  Saxony,  4,600 ;  Austria, 
7,000;   Switzerland,  8,000;   United  Kingdom,  12,000. 


When  taking  cotton  &ctories  only,  I  found  that  the 
proportions  of  spindles  to  persons  employed  was — In 
France,  14 ;  Bunia,  28 ;  Prussia,  87 ;  Bavaria,  46  ; 
Austria,  49 ;  Belgium,  60  ;  Saxony,  £0 ;  Switzerland,  65 ; 
smaller  States  of  OWmany,  65 ;  United  Kingdom,  74. 
And  incidentally  the  following  statements  have  beea 
made  to  me  by  manajgers  of  cotton  factories,  showing 
the  relative  capacity  for  work  of  the  Englishman  and 
a  foreigner : — In  Qormany,  the  hours  were  from  6-30  a.ni. 
to  8  p.m.  every  day,  including  Saturdays.  In  a  cottoa 
factory  there,  he  calculated  that  the  same  weight  was  pro> 
duced,  when  superintended  by  English  overlookers,  as  ia 
sixty  hours  in  England ;  but  if  the  work  was  superin- 
tended by  German  overlookers,  the  weight  prodnced 
would  be  much  less.  As  another  instanoe,  in  Russia,  the 
factories  work  night  and  day,  160  hours  per  week,  there 
being  two  seta,  each  working  76  hours  per  week.  Taking 
Hie  year  round,  the  manager  of  a  cotton  &ctory  there 
considered  that  in  England  as  much  would  be  produced 
in  60  hours  per  week.  He  also  said  that  no  weaver  ever 
had  more  thim  two  looms,  and  that  the  speed  of  the 
machinery  was  about  one-third  less  than  in  this  country. 
Some  few  years  since,  I  had  opportunities  of  inquiring 
into  this  subject,  both  in  France  and  in  Germany,  and 
from  every  quarter,  and  especially  from  English  over- 
lookers. I  received  the  strongest  assurances  that  the 
EnglJA  workman  was  onapproaohable  in  the  amount  of 
good  work  turned  out,  and  m  steadiness ;  and  that  the 
relative  cheapness  of  wages  did  not  counterbalance  the 
steadiness  and  quickness  of  the  Englishman  while  at 
bis  work." 

After  alluding  to  the  social  and  religions  condition  of 
the  people,  the  consumption  of  spirituous  liquors  waa 
referred  to.  In  1742,  each  individual  in  En^and  and 
Wedes  consumed  three  gallons.  In  1841,  the  con* 
sumption  was  at  the  rate  of  '61  per  head — a  rate  at 
which,  with  somo  fluctuations,  it  has  remained  to  the 
present  day.  The  consumption  of  malt  has  slightly 
increased.  In  1841,  it  was  at  the  ntte  of  one  raahel 
and  one-third  per  head.  In  1870,  it  was  at  the  of  one 
bushel  and  two-thirds  per  head.  The  consumption  of 
wine  has  increased,  but  it  is  clear  that  the  consumptton 
of  intoxicating  drinks  by  the  masses  has  not  increased. 
Spirits  and  beer  are  the  beverages  of  the  labouring 
classes,  and  although  there  are  drunkards  still,  yet  the 
consumers  of  unintoxicating  drinks  bear  a  larger  pro- 
portion to  the  population  now  than  they  did  in  1842. 

With  regard  to  the  homes  of  the  people,  the  condition 
of  the  people  in  their  social  improvement  is  mainly 
influenced  by  their  ability  to  procure  the  necessaries  of 
life,  by  the  comfort  and  sanitary  condition  of  their 
houses,  by  the  relative  prices  of  food  and  clothing,  and 
by  the  improved  and  extended  means  for  the  diffusion 
of  knowledge.  There  is  no  occupation  scarcely 
that  does  not  bring  its  followers  a  higher  rate  of  re- 
muneration than  has  existed  at  any  previous  period. 
Formerly,  when  the  means  of  communication  were 
limited,  it  was  not  known  in  one  town  what  was  done  in 
another,  and  Oye  prices  which  ruled  in  one  trade  were  Kttle 
knownbeyond  tnedicle  of  the  buyers  and  the  sellers. 
But  now,  what  are  the  wages  tmd  terms  of  work  and  con- 
ditions of  work  in  Invemesshire  or  Cornwall  may  be 
known  by  anyone,  and  these  questions  are  discussed  in 
thousands  of  households,  and  rates  of  payment  are 
settled  upon  princiide,  and  not  upon  the  arguments  Or 
views  of  one  party  only.  The  rise  in  remuneration  ia 
too  patent  to  everyone  to  need  illustration.  Again,  the 
improvement  in  dwellings,  the  arrangements  for  supply- 
ing whoUsome  water  to  every  house,  for  carrying  awiiy 
refuse,  for  maintaining  the  proper  decorum  of  a  fiunOy 
in  the  plan  and  sufiBciency  of  the  rooms,  meet  us  on 
every  side.  Kot  long  ago,  "  I  saw  some  bothies  in  Soot- 
land.  Now,  a  bothy  is  a  b  irraok,  generally  situated 
near  the  place  of  work,  there  being  separate  buildings 
for  males  and  females.  The  floor  is  the  bare  earth,  worn 
into  ruts  by  constant  wear.  Here  will  be  a  stove,  bnt  no 
seats,  though  it  is  the  living  room  of  the birrack.  Above 
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m  die  donnitoriai.    Ilkere  was  literally  nothing  for  the 

bula  to  do  bat  to  work,  to  eat,  and  to  sleep.     When 

tkn  vat  time  to  ipend,  it  wai  spent  rather  in  horse  play 

Ulu  in  ntioiul  smiuement.    Need  I  contrast  with  this 

bappilf  exploded   s/stem  the  substantial,   comfortable 

co^gea  boilt  for  operatires  in  the  manuiacturing  dis- 

tticta,  or  compare  any  one  of  the  hundreds  of  houses  of 

fcltuie,  vjiich  vould  be  as  Eastern  palaces  in  their 

Dooforti  to  the  inhabitants   of  the  wretched  bothies. 

Cailait,  asain,   the  prices   of  food   and   clothing   of 

Mif  yiu  those  which    ruled    thirty    years-   ago. 

Contiai  vitb  them,  at  the  same  time,  the  relative  power 

gi  imitued  remuneration  to  pay  a  higher  price  for  neces- 

•uie%  I  fin  Dot  say  luxuries,  formerly  not  dreamt  of. 

QibflDnoc  figures  will  enable  us  to  imagine  the  posi- 

Ijainnold  hare  been  in  with  an  increased  population, 

kriu^imter  powers  of  consumption,  but  for  free  trade. 

nimtiisnm  of  the  food  imported  into  this  country  in 

UrOi-AmnuU,  £4,156,463;  com,  &c.,  £19,732,879; 

diet  prorisoiit,  £15,847,401.     Com  has  ruled  much 

kier  tlian  it  did  thirty  years  since,  but  meat  has  risen 

mHaiij,  piincp^y,  I  believe,  from  the  enormous 

iaoatfe  d  meat  consumers  in  the  country.    Ihe  high 

ate  of  ninimeration  has  enabled  families  to  consume 

tat  ooutaatly  who  formerly  only  consumed  it  occa- 

■raaOl,  ud  nany  who  never  consumed  any  can  now 

■fMtoMtitfreqaently.     But  if  meat  has  risen  in  price, 

tea  ad  n|D  have  &ilen  greatly,  and  chiefly  through 

ti«ippticatioD«f  the  true  principles  of  taxation.  Taking 

ta,atieSntpiace,  we  &id  that  in  1841  the  duty  was 

^  U.  ps  lb.,  tbat  the  consumption  per  head  was  1  lb. 

f  DL,  igd  the  uumal  contribution  of  each  person  to  the 

frnt  Tu  2i.  Ud.    Coming  now  to  1870,  we  find  the 

tor  Sd.  per  Ih.,  the  consumption  per  head  4  lb.  10  oz., 

lai  tlu  cootiibiition  to  the  revenue  of  each  person  was 

juOHifer  annum— the  revienne  for  the  year  being 

a^finO.   Then,  again,  with  respect  to  sugar.      In 

IMl,  tlie  ittj  upon  sugar  was  24s.  per  cwt.,  the  average 

'Mnptian  per  head  was  17  lb.  8  oz.,  and  the  contiibu- 

M  to  th«  Kvraiue  per  head  waa  Ss.  lOd.,  the  revenue 

nag  iS,114,390.    In  1870,  the  duty  would  average, 

■heading  to  quality,  rather  more  than  68.  per  cwt.,  uie 

"^n^tioi  per  head  was  nearly  54lba.,  and  the  con- 

''''"titn  per  head  to  the  revenue  was  ahout  2s.  6d. — the 

nnauK,  sotvithstanding  the  reduction  of  the  duty  one- 

titf  OTS  the  last  nine  months  of  the  year,  was  just 

"  To  utjTDne  who  has  pasednearly  40  years  of  observa- 
^Mhmg  is  more  astoni^iing  than  the  improvement 
^^Mdides  of  dress,  as  now  worn  by  every  class.  Not 
■"{■pi saw  in  this  county  a  coat  which  a  Mend  had 
^  it  bis  wedding — then  five-and-thir^  years  ago. 
ucottbhnlons  price,  and  I  am  certain  I  could  dress 
■;Klf  from  head  to  foot  for  a  whole  year  for  the  cost 
"j^t  Darvellona  blue  coat.  If  £uhion  had  been  as 
™<>ni>g  u  the  Yorkshire  cloth  of  those  days,  that  coat 
Bigbt  hare  adorned  the  brilliant  saloon  for  many  a  year. 
D|t  *ken  manoftcturera  saw  that  fashion  chaiiged 
iwit  u  rapidly  as  the  seasons,  they  made  cloth  to 
*°tft»  public  taste,  and  now  we  can  buy  excellent  and 
■HMwle  ■'li>thM,  which  answer  our  purpose  in  reality 
"ll'^it  a  mere  tithe  of  the  expense.  We  can  have 
***■''*  paletots  excellently  made  and  hemmed  for 
w  Mttaao,  or  6{d.  each,  wholesale  price,  and  other 
»W«a  proportion." 

"•■at  look  to  all  dasaes  in  considering  the  social 
wditieo  of  the  people,  and  not  only  to  those  who  live 
VUanr.  It  is  the  aim  of  all  classes  to  reach,  at  the 
""^i  fee  class  immediately  above  them;  and  if  we 
Mqsn  the  taxes  npon  loxoriee  during  the  last 
■"jr  year*,  we  diall  see  how  far  the  middle-classes 
jp*  live  been  augmented.  For  instance,  it  appears 
■?t  in  V840,  there  were  318,251  horses  charged 
•™  duty,  exclusive  of  agricultural  horses,  whioh 
*<n  exempt  from  duty.  And  notwithstanding  the 
Ml  I*  total  extinction  of  stage-coaches  and  posting 
a  mo,  then  ven  in  that  year  744,906  horses  charged 


with  duty.  In  a  similar  manner,  there  is  a  comparison 
of  the  number  of  men  servants  and  carriages  kept,  and 
of  the  consumption  of  wine — three  elements  of  a  well- 
to-do  household.  In  1841  there  were  assessed  for  duty 
101,849  men-servants,  and  in  1870  the  number  was 
267.671.  In  1841  there  were  assessed  for  duty  28.334 
four-wheeled  carriages  ;  in  1870  the  number  was  133,331 
In  1841  the  number  of  two-wheeled  carriages  waa 
41,663,  and  in  1870  the  number  was  249,091  ;  and  the 
persons  charged  with  keeping  such  carriages  were,  re- 
spectively, in  1841,  34,694  ;  and  in  1868,  59,180.  Again, 
taking  the  consumption  of  wine,  an  element  of  luxury 
and  health,  we  find  that  the  average  consumption  per 
head,  in  1S41,  was  a  little  more  than  one-fifth  of  a 
gallon,  while  in  1870  it  had  risen  to  half  a  gallon  per 
head.  Again,  if  we  take  the  game  licenses,  we  find  that 
there  were  in  1847,  39,373,  and  2,694  keepers  ;  and  in 
1869,  54,203,  and  4,921  keepers.  But  we  may  yet 
illustrate  the  increased  wealth  of  the  middle  classes  by 
an  examination  of  amounts  paid  to  legacy  and  proper^ 
duty.  In  1P41  the  capital  subject  to  legacy  duty  was 
£41,476,621 ;  and  in  1869  this  sum  was  more  than 
doubled,  for  it  amounted  to  £87,721,152.  The  amount 
of  property  and  income  charged  with  duty  in  1843  waa 
£204,868,035  ;  while  in  1869  it  was  £38^,649,366.  This 
is  an  enormous  increase,  even  after  allowing  for  the  tax 
in  Ireland,  which  did  not  come  into  operation  until 
1853.  Auother  great  advance  has  been  the 
facilities  for  intercommunication  by  cheap  postage  and 
for  the  difi'usion  of  intelligence  by  cheap  newspapers.  In 
1839  the  number  of  letters  delivered  was  99,014,156.  In 
30  years  Iho  number  had  increased  to  83;,914,000.  In 
the  latter  year  also  u  sum  of  upwards  of  £19,000,000 
passed  through  the  money-order  ofiice,  and  2,727,763 
letters  of  importance  were  registered.  Since  1869  greater 
and  very  important  facilities  have  been  put  into  opera- 
tion. The  postage  of  liters,  parcels,  and  newspapers 
have  been  le-arranged  in  favour  of  the  public,  and  postal 
cards  have  been  issued.  That  these  arrangements  have 
met  a  want  will  be  credited  by  the  fact  that  from  the 
1st  October,  V  70,  to  the  31st  March,  1871,  upwards  of 
68,000,000  post-cards  have  been  issued,  and  upwards  of 
140,000,000  halfpenny  labels  and  stamped  wrappers. 
Cheap  newspapers  are  of  very  recent  introduction.  For 
years  the  excise  on  paper,  tiie  stamp  on  newspapers,  and 
the  duty  on  advertisements,  rendered  a  cheap  newspwer 
impossible.  But  gradually  each  impost  gave  way  before 
the  more  enlightened  views  of  the  statesman  of  modem 
days,  and  the  press  is  unshackled ;  and  what  has  been 
the  result  i-  In  1841  there  were  184  newspapers  in 
London,  and  in  other  parts  of  England  and  Walea 
there  were  244,  and  in  Scotland  and  Ireland  167— 
total  541.  The  number  of  stamps  issued  in  the 
year  was  69,936,897,  which,  as  all  newspapers  were 
stamped,  represents  the  number  issued.  _  At  the 
present  there  are  published  in  London  30  daily  papers, 
upwards  of  200  papers  issued  weekly,  or  at  inter- 
vals within  a  week,  and  about  760  periodicals,  partly 
of  the  nature  of  newspapers,  partly  of  magazines, 
appearing  at  intervals  fiom  once  a  fortnight  to  once  in 
three  mouths.  The  number  of  provinciaX  Scotch,  and 
Irish  papers  is  1,158,  and  the  number  of  papers  and  pe- 
riodicals registered  for  transmission  as  newspapers  is  up- 
wards of  1,000. 

Mr.  Redgrave  referred  to  the  fine  arts  as  hearing  upon 
the  social  progress  of  the  nation,  and  referred  at  some 
length  to  the  arts  in  Greece,  Borne,  Florence,  and  other 
places,  and  to  the  great  painters  in  our  own  country.  He 
also  spoke  of  the  Ugh-class  style  of  the  buildings  at  the 
present  day,  and  said  : — To  particularise  mi^t  seem  in- 
vidious, but  I  cannot  help  pointing  out  the  infirmary  at 
Leeds,  and  the  bank  of  Messrs.  Beckett  at  Leeds,  as 
being  instances  of  the  perfect  adaptation  of  architecture 
to  its  purpose  ;  and  the  church  at  Halifax,  built  by  Mr. 
Akroyd,  as  leaving  nothing  to  the  imagination  to  supply 
or  to  alter.  And  the  building  which  has  already  raiaed 
its   head  in  this  town  bids  fair  to  rival,   in  appro- 
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priateneas  of  desigii,  in  its  elegant  &^e,  the  master* 
pieces  of  Brussels  and  Lorraine.  But  there  is  much 
more  to  be  proud  of.  To  look  round  this  spot  for  a 
radios  of  only  ten  miles,  we  find  that  the  Akroyds  have 
erected  chorches,  endowed  schools,  and  built  admirable 
dwellings  for  the    workpeople.      The    Crossleys  have 

fiven  and  adorned  abeautifal  park,  have  dedicated  alms- 
ouses  and  orphanages .  for  the  poor,  have  endowed 
public  charities.  The  Listers  have  enabled  their  fellow- 
townsmen  to  possess  themselves  of  a  second  park.  The 
Salts  have  erected  a  new  town,  perfect  in  its  plan,  have 
erected  churches  and  schools,  and  set  apart  a  park  for 
the  enjojrment  of  the  people. 

Upon  the  subject  of  education,  Mr.  Redgrave  said : — 
In  1843,  of  the  schools  in  Litncashire  and  Yorkshire 
attended  by  half-timers,  onl^  19  per  cent,  were  schools 
under  any,  even  quasi,  public  management,  and  45  per 
cent,  were  dame  schools.  In  1862,  70  per  cent,  of  the 
schools  were  public  schools,  and  there  was  not  one  dame 
school  patronised  by  the  factory  population.  Since  that  date, 
too,  I  learn  that  the  per-centage  of  public  schools  has  further 
increased.  As  another  illustration,  I  found,  by  a  very 
careful  inquiry  in  1867,  that  in  Blackburn  74  per  cent. 
of  the  whole  of  the  diildren  between  S  and  IS  were 
attending  day-schools.  Again,  in  the  same  year,  in 
Halifiiz,  70  per  cent,  of  the  children  between  10  and  IS 
were  attending  day-schools.  I  doubt  whether  the  best 
educated  country  in  Europe  can  give  a  better  account  than 
that.  From  the  year  1839  to  the  3lst  of  March,  1870, 
the  Committee  of  Council  on  Education  has  madegrants  to 
the  amount  of  £11,863,078,  and  in  the  last  three  years  the 
committee  had  made  grants  to  the  extent  of  £680,000. 
During  the  same  period  grants  have  been  made  toward  the 
erection  of  S,016  newsohools,  and  towards  the  enlargement 
of  2,319  existing  schools,  providing  for  1,019,647  adoutional 
scholars.  The  sums  granted  by  the  committee  for  the 
above  purposes  were  £1,556,819,  in  addition  to  the  local 
subscriptions  of  £3, 729,043.  At  the  last  date  there  were 
15,253  schools  in  connection  with  the  committee,  of 
which  10,214  bad  been  inspected  in  the  year  1870.  These 
had  accommodation  for  2,152,712  scholars,  but  the  names 
on  the  registers  amounted  only  to  1,949,026,  of  whom 
1,353,911  were  present  on  the  days  of  examination. 
Before  the  Committee  of  Council  commenced  their 
operations,  there  was  in  existence,  in  connection  with  the 
Oturch  of  England,  the  National  Society,  founded  in 
1811.  From  that  date  till  the  end  of  1870,  the  Society 
had  granted  £900,000  towards  training  colleges  and 
Bchoou,  which  sum  had  been  a  contribntion  to  upwards 
of  £4,000,000  raised  by  private  and  other  subscriptions. 


THE  FORESTS  OF  INDIA. 

{Cmttnutd /rampage  123.) 
Before  the  attention  of  the  government  was  given  to 
the  forests,  the  denudation  had  gone  to  such  an  extent, 
that  Uiere  was  not  only  a  scarcity  of  timber  and  fuel, 
but  the  climate  was  seriously  affected.  There  was 
reason  to  believe  the  rainfall  had  diminished  very  con- 
rideiably,  and  the  climate  was  becoming  arid.  The  first 
teak  plantaion  of  magnitude  was  commenced  by  the  late 
Mr.  Conolly,  in  Malabar.  Subsequently,  sandal-wood 
was  plantea  in  Bengal,  red  saunders  and  other  trees  in 
Madiwii,  deodar  in  the  intramontane  valleys  of  the 
Himalaya.  The  success  of  the  "  Conolly"  plantations 
makes  the  description  given  amongst  the  additional 
matter  appended  to  the  report  of  the  India  Committee 
useful  for  the  imitation  of  forest  cultivators.  In  1844, 
Ssreral  large  blocks  of  land,  covered  with  jungle,  and 
estimated  to  embrace  an  area  of  20,000  acres,  were  ob- 
tained by  the  Madras  government,  on  perpetual  lease. 
The  first  plantation  was  commenced  in  1844,  by  Mr. 
ConoUy,  the  collector  of  Malabar,  who,  in  1855,  met  his 
dsath  at  the  hands  of  Moplah  assassins,  and  in  whose 
memory  these  plantations  have  been  designated.  The 
area  annually  planted  was  at  first  100  acres,  but  they 


were  reduced  to  about  60  acres,  imtil,  in  1863,  it  was 
again  increased  to  the  original  extent    The  plantations 
are  situated  on  undulating  ground  along  the  banks  of 
Beypoor  River,  near  the  village  of  Nellamboor,  about 
ten  miles  firom  the  foot  of  the  Western  Ghauts,  and  forty 
miles  from  Calicut  on  the  coast.     Towards  the  north 
and  east,  the  Nellamboor  district  is  sheltered  by  the 
Western  Ohauts  and  Neilgherry  -hills ;  and  being  open  to 
the  south,  and  so  near  the  sea,  the  climate  is  particularly 
moist  during  the  monsoon,  while,  owing  to  its  sheltraed 
position,  the  heat  at  all  seasons  of  the  year  is  excessive. 
It  is,  in  diort,  a  "  forcing  climate"  as  regards  vegeta- 
tion, and  so  much  so,  that  Nellamboor  is  comrored  in 
that  respect  by  some  to  a  huge  conservatory.     The  are* 
planted   up  to  date,  with   teak,   is  about  2,000   acres. 
The  plantations  extend,  in  narrow  belts,  a  distance  in  all 
of  six  miles,  and  vary  in  width  from  a  quarter  of  a  mile 
to  a  mile,  having  a  stream  on  one  side,  and  either  paddy- 
fields  or  low  jungle  on  the  other.    The  soil  near  the 
banks  of  the  streams  is  a  rich  alluvial  deposit  of  great 
depth,  with,  in  some  places,  a  large  admixture  of  sand. 
In  December,  at  the  close  of  the  north-east  monsoon,  the 
jungle  on  the' site  selected  is  felled  and  prepared  for 
burning,  which  usually  takes  place  at  the  ver^  close  of 
the  dry  season.    In  April,  before  the  setting  in  of  the 
rain,  nurseries  are  formed  in  a  part  where  water  can 
conveniently  be  had.     The  seed,  after  being  steeped 
forty-eight  hours  in  cold  water,  is  sown  on  r.used  beds 
of  fine  mould,  which  are  then  covered  with  straw,  to  pre- 
vent a  too  rapid  evaporation,  and  are  kept  moist  by  con- 
stant watering,  until  the  seed  germinates  and  the  young 
plants  break   the  ground,  which  is  geneiaDy  within  a 
lapse  of  from  twelve  to  twenty  days.   As  soon  as  the  rains 
commence,  the  plants  are  put  out  in  line  six  feet  apart, 
and  at  six  feet  distances  within  the  lines,  the  plants  in 
every  alternate  row  being  opposite  the  vacancies  in  rows 
next  to  them,    l^ey  are  placed  in  pits  a  foot  square  and 
.a  foot  deep,  filled  with  good  surface  mould.    Aplanta,- 
tion  is  generally  four  years  old  before  it  is  able  to  keep 
down  OTHSS  and  other  jungle  by  its  shade.    To  preyent 
fire,  a  broad  belt  several  yards  wide  is  cleared  around  the 
boundaries  of  the  plantations,  about  the  middle  of  the 
dry  season,  and  peons,  accompanied  by  coolies,  are  sent 
to  examine  this  cleared  track  everjr  second  or  third  day, 
to  see  that  no  further  accumnlation  of  leaves  and  in- 
fiammable  matter  takes  place.    The  reports  of  all  ofiloeia 
who  have  visited  the  plantations  agree  that  the  selection 
of  land  was  excellent,  as  regards  climate,  soil,  and  the 
facility  for  the  export  of  timber,  and  other  drcamstanoee. 
At  the  first  glance  at  the  older  plantation,  from  12  to  24 
years  of  age,  they  do  not  fail  to  be  struck  with  the 
magnificent  growth  of  the  trees  ;  the  largest  are  from 
4ft.  7in.  to  Sn.  in  girth,  witii  straijp^ht,  cylindrical  stems, 
60  to  70  feet  in  height.  These  are  found,  more  or  loss,  in 
alluvial  BoU  close  to  the  streams ;  elsewhere,  the  gro^^ 
of  the  trees,  although  in  many  parts  excellent,  has  not 
been  so  rapid.    The  most  remarkable  feature,  however, 
of  these  plantations  is,  that  they  have  been  eetablielied 
at  a  very  small  cost,  and  they  appear  at  this  time  to  be 
self-supporting. 

An  account  of  the  descriptions  of  timber  that  may  be 
nown  with  profit  to  the  government  was  given  by  Mi-. 
Cleghom,  a  gentleman  who  possesses  a  thorough  know- 
ledge, from  personal  observation,  of  the  forests  in  different 
parts  of  India.  By  far  the  most  valuable  of  all  Indian 
woods  it  appears  is  the  teak,  the  chief  supply  coming; 
from  British  Burmah,  the  forests  of  Malabar  and  Canarsi, 
and  the  Central  Provinces,  where  the  growth  is  com- 
paratively small.  The  first-dass,  for  ship-building,  takes 
from  seventy  to  eighty  years  to  arrive  at  maturity,  and 
for  house  building  about  twenty  years.  Previous  to  tbe 
formation  of  the  forest  service,  the  agent  for  tho  East 
India  Company  engaged  in  tho  purchase  of  timber,  for 
the  men  of  war  at  Bombay  had  been  withdrawn  in  con- 
sequence of  the  destruction  of  the  teak.  At  present,-  in 
addition  to  the  Malabar  plantations,  operations  to  a  large 
I  extent  have  been  decide)^  ^"("Vi  j^)^^'^  Burtnah, 
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iboTe  'BaagooD,  and  elsewhere.  Black  wood  stands  next 
D  mportuoe,  being  of  great  valne  for  ordnance  pur- 
pom,  hoaM  boildin^,  carved  {omitore,  and  for  the  oae 
ofcabinrtmaken;  it  uexportedin  conaideiableqaantities. 
bii  nov  planted  in  the  same  sitoation  and  often  along- 
He  the  teak,  and   can  be   obtained  in    equal    size. 
Bxnf  i>  1  tree  of  great  value;  it  is    also  sold  hj 
veiiU;  the  coItiTation,  which   requires  many  years, 
eraU  bemuch  extended,  although  this  has  not  been  found 
aectnn;.    The  sil  wood  is  found  in  that  large  tract, 
theXetaiof  the  Himalaya  extending  from  Assam  to  the 
Kugn  Tdsy.     This  belt  of  s&I  is  broadest  in  the 
eut,md\iee(nnea  narrower  as  it  proceeds  north-west; 
the  Boitliam  limit  is  between  the  Sutley  and  the  Beas; 
tile  nutkan  near   Yizagapatam.      It    attains  a  very 
hage  ue  in  the  forests  of  Oude  and  of  the  Terai.    It 
gnrni  Tcij  dose,  and  propog^tea  itself  in  a  manner 
SSatBl  bom  other  trees  ;  the  seeds  fall  yiriparons  into 
fte  gromid,  n  there  is  oomparatiTely  little  trouble  in  the 
muugegont  of  the  sil  forests.    The  wood  is  used  for 
a^seeriig  puipoaes,  ship-building,    and  very  exten- 
■nlj  ix  hoMe-pnilding  in  Upper  India.     It  takes  a 
ka;  &a»  to  season,   and  is  very  peculiar    in    some 
mpacts;  it  becomes  seasoned  after  a  course  of  years,  but 
if  ifternidi  floated,  it  absorbs  the  water  and  gains 
mAiwen  than  any  other  wood,  but  it  is  especially 
Suatoflietttacka  of  the  white  ant.      Sandal  wood  is 
an&Hd  in  iti  growth  to  the  plateau  of  Mysore  and  the 
t/^mag  cotm^.    The  quantity  is  very  large,  yielding 
tauasalraTenae  of  tetween  £10,000  to  £1S,000  to  the 
VjsoRitite.    It  extends  as  &r  as  Coorg,  and  north  to 
Kortk  Gmua.  Plantations  have  been  formed  within  the 
lat  fev  jean,  which  are  being  extended  annually.    It  is 
t  anil  tne,  wfakh  reaches  maturity  in  twenty  years.  It 
iinllliy might,  aad  the  chips,  fragments,  and  saw- 
i>t  ne  asad  for  the  extraction  of  oil.     The  cinchona 
nltintioo  has  been  remarkably  successful  in  the  Neil- 
jAoiy-luUs,  at  Daijeeling,  in  Ceylon,  and  elsewhere, 
ue  growth  is  rapid,  and  the  bark  is  valuable  at  an 
fij  ige.    llie  inbodnction  was  due  to  Mr.  Markham's 
anises  in  the  slopes  of  the  Andes,  and  the  cultivation 
ii  twiic  extended  by  the  forest  officers.     There   is  a 
taaSas  dwmist,  a  qninologist,  stationed  at  Ootacamnnd, 
esgigtdin  extracting  the  alkaloid,  and  it  is  confidently 
ope^  that   this   will  affect  the  valne  of  qoinine, 
•lllu^  On  affect  has  not  been  felt  at  present.    There 
m  mat  ot  eight  species  of  bamboo,  which  are  used  for 
oSag  hddets,    and   various   purposes    of    domestic 
•war;  by  the  natives  it  is  applied  to  an  infinite 
nn^ef  naea,  and,  next  to  the  cocoa-nut,  it  is  the  most 
^iWivood  in  India.  The  rattans  grow  in  great  abnn- 
teaiithe  forests  of  Malabar ;  it  is  a  species  of  palm, 
<fe  *m  of  which  runs  along  the  ground  to  the  length 
of  n  to  lOO  feet.    There  is  a  very  large  trade  in  rattHUS, 
&<n  tlie  forests  of  Singapore,  to  China;  it  forms  a 
nUile  ntids  of  export    "Die  larger  description,  called 
fte  CWmw  ntam^,  u  commonly  used  for  walking  sticks. 
Ik  Valay  diiiefo  derive  a  considerable  revenue  from 
pnliig  d^  privilege  of  cutting  rattans  in  their  forests, 
*U  &  not  come  under  the  Forest  Department.   Ouna 
^*  dirts  in   abundance    in    the    Malabar    forests. 
"k«iiigrior  variety  of  bark,  resembling  cinnamon  in 
*mBm1  (ppearance.    Wild   cinnamon  is  not  much 
(oUitfMent,  bat  for  all  such  articles  there  is  an  in- 
cnMsy  demand.    Oardamoms  grow  spontaneously  in 
As  mdes  where  coffee  planters  have  settled.  In  Coorg 
nl  WjBtad  there  is  a  considerable   cultivation,  and 
I  is  derived  from  them.      Pepper  is  a  natural 
I  of  the  Malabar  forests,  and  a  great  article  of 
te;  the  eoltivation  has  been  under  the  civil 
Mhflritiea.  Most  of  the  pepper  jungles  in  Malabar 
■t  ptivate  property.    Caoutchouc  and  gnma  of  similar 
fnjoties  are  fotind  largely  in   Assam.    There   are 
WMos  gnms,  the  gum  gamboge,  gum  kino,  and  many 
ifter  qmeies.     Kino  is  used  for  calico  printing,  and 
K»hoM  is  a  iii|pnent  and   a  medicine.     There  are 
KnoTtieea  beodes  which  prodnos  vegetable  colours 


the  chay-root,  for  example,  resembling  logwood.  Dsni- 
mer  is  a  product  yielded  from  various  species  of  the 
wood-oil  family ;  it  is  much  used  as  a  substitute  for  pitch, 
and  by  the  varnish  makers.  The  pimento  has  been  in- 
trodnced,  but  only  very  sparingly,  on  the  western  coast, 
into  Travancore  and  Cochin;  it  is  only  grown  in 
gardens,  and  not  sufficient  for  commerce.  Tbe  bread 
fruit  is  cultivated  and  grows  well  on  the  western 
coast ;  this,  with  the  cocoa-nnt  and  betel-palm,  belong 
also  to  the  gardens.  The  cocoa-nut  exists  entirely  on 
private  lands.  The  pidmyra  tree  is  extremely  useful 
for  rafters  of  houses,  for  fishing  stakes,  and  harbour 
staging,  and  other  similar  purposes  as  it  resists  the 
action  of  the  sea  for  many  years.  The  casuarina,  or 
beef-wood,  has  been  planted  in  the  sandy  shores  north 
and  south  of  Madras,  and  at  various  places  on  the 
opposite  coast.  It  is  of  very  rapid  growth,  and  it 
possesses  the  property  of  durability  under  water ;  being 
rery  hard,  it  tarns  the  edge  of  the  axe.  It  has  a  peculi- 
arity, which  belongs  to  few  &8t-growing  trees,  of  being 
extremely  toogh  and  durable.  &itin  wood  attains  fifteen 
inohesin  diameter ;  it  is  very  useful  for  picture  frames  and 
fancy  purposes,  and  resembles  Oie  American  maple. 
The  mahog^y  is  not  indi^nons  in  India,  but  the  seieda 
have  been  received  in  considerable  quantities  from  the 
West  Indian  Islands  within  the  last  few  years,  and 
plantations  have  been  commenced  in  Bengu  and  othet 
parts. 

Besides  these  great  varieties,  all  of  which  may  he 
turned  to  future  account,  there  are  certain  kinds  of 
dog-wood  and  allied  species,  found  to  be  useful  for  the 
mann&cture  of  charcoal ;  several  woods  also  that  pro- 
duce good  bark  for  tanning.  The  native  leather  met- 
chants  remove,  under  permits  from  foreign  officers  in 
certain  places,  the  bark  of  trees  marked  out  for  the  pur- 
pose, chiefly  tiie  Guns  aurieulata  and  the  Aeaeia  eattehu. 
The  great  heat  is  not  favourable  to  the  process  in  the 
south,  but  at  Meemt,  in  the  north-west  provinces, 
tanning  is  very  suceasftilly  carried  on.  ALmongst  the 
etcetras  of  the  forest  produce,  there  is  the  honey  and 
bees' -wax,  in  the  collec^on  of  which  the  hill  tribes  have 
prescriptive  rights  that  have  never  been  interfered 
with. 


PBOCEEDIHOS   OF   INSTIIITTIOHS. 


Tonie  Sol-fb  College.— The  annual  congress  of  teachers 
and  students  of  this  method  has  just  been  held,  under  the 
presidency  of  Mr.  Curwen.  The  proceedings,  which 
lasted  three  days,  included  nineteen  papers  and  lectures. 
Mr.  Alexander  J.  Ellis,  P.R.S.,  gave  three  lectures,  on 
"Pronunciation  in  Singing,"  in  which  he  showed  the 
nature  of  vowel  sounds  and  their  relation  to  musical 
tones,  the  nature  of  diphthongs,  and  the  proper  mode  of 
making  the  consonants  distinct  without  being  harsh. 
Other  papers,  by  students  ftt>m  all  parts  of  the  country, 
were,  on  "The  Human  Voice,"  "The  Duties  of  a  Praise- 
Leader,"  "  The  History  of  the  Oounter-Tenor  Voice,** 
"  The  Characteristics  of  Scotch  National  Music,"  "  How 
to  Meet  the  Minute  on  Music  in  Elementary  Schools," 
and  many  other  subjects. 


COBBESFONOEHCB. 


DEAF  AND  DUMB  INSTKUCTION. 

Sib,— Eeferring  to  the  correspondence  on  the 
subject  of  deaf  and  dumb  instruction,  I  find 
that,  as  I  expected,  the  teaching  of  these  un- 
fortunately-afflicted  chUdren  how  to  articulate  and 
understand    speech  by   me^n  of  the   eye,   is    only 
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praotiMd  as  an  accomplishment  in  the  deaf  and  dumb 
asylams  of  this  count^,  and  hence  the  system  as  used  in 
Botterdam  has  not  received  a  fitir  trial,  and  its  applica- 
tion as  a  primary  means  of  communication  is  not  under- 
stood by  those  who  conduct  these  institutions.  I  cannot 
trace  in  the  remarks  elicited  by  my  former  letter,  a 
ringle  tangible  reason  why  the  system  which  is  carried 
on  with  such  success  in  other  conntries  should  not  be 
tried  here;  and  I  hope  the  managers  of  our  large  asylums 
will  not  allow  themselves  to  be  blinded  by  the  prejudice 
in  favour  of  older-established  plans,  and  the  halt-mea- 
sores  which  have  made  the  speakinr  and  lip-reading 
system  fiiil,  or  supposed  to  be  impossible,  as  a  means  of 
educating  the  majority  of  deaf-mutes. 

I  trust  that  this  question  will  shortly  be  again  bronght 
before  the  notice  of  the  Society  of  Arts  by  abler  advocates 
than  myself^  and  that  those  gentlemen  who  differ  from 
me  in  opinion  upon  it  will  attend  and  take  part  in  any 
discussion  that  may  arise.  In  the  meantime — I  am,  dEc, 

LioNBL  Van  Otbn. 

S4,  Tork>teiT*c«,  Resent's  Park, 
31st  December,  1873. 


GBVERAL   SOTBS. 

♦ 

South  Kensington  Museum. — His  Eoyal  Highness  the 
Duke  of  Edinburgh  has  lent  for  public  exhibition  speci- 
mens of  the  collections  of  objects  of  science  and  art  which 
he  made  in  his  cruise  round  the  world  in  H.M.  ship 
Oalatea,  in  the  voars  1867,  1868,  1869,  1870,  and  1871. 
They  will  be  illustrated  by  paintings  of  the  scenes  of 
places  touched  at,  by  Mr.  Oswald  Brierly  and  Mr. 
Nicholas  Chevalier.  It  is  expected  that  they  will  bo 
arranged  for  public  inspection  in  the  North  Court  of  the 
Museum  towards  the  end  of  January. 

Coffee  Boasting. — There  is  a  considerable  difference  in 
the  method  of  roasting  the  coffee  berry  in  this  country 
and  on  the  Continent.  In  France,  for  instance,  not 
only  is  the  machinery  used  constructed  with  some 
amount  of  care  for  the  purpose  of  securing  the  object  de- 
sired, namely,  Uie  equ^  terrifying  of  the  berries,  but  the 
persons  employed  in  the  operation  have  to  possess  a  certain 
amount  of  technical  skill,  andaknowledgeofthechemistry 
of  the  work  they  do.  In  France,  a  roaster  has  to  acquire 
a  knowledge  of  the  various  coffee  berries,  for  each  different 
sort  requires  to  be  roasted  a  longer  or  shorter  period 
than  the  other  ;  and  when  it  is  remembered  that,  on  the 
authority  of  those  who  have  studied  the  subject,  a  few 
seconds  only  will  make  all  the  difference  in  the  quality 
of  the  coffee,  it  will  seem  that  this  knowledge  is  important. 
Roasters  have  to  serve  some  years  before  they  are 
declared  thoroughly  competent,  and  the  operation  of 
roasting  is  always  under  the  superintendence,  if  not  of 
the  actual  care,  of  a  tried  and  experienced  man.  The 
machinery  in  use  is  generally  as  follows : — A  hollow  iron 
ball,  turning  on  its  axis,  receives  the  unroasted  berries. 
In  it  is  a  valve  bjr  which  the  escape  of  the  gas  arising 
during  the  process  is  regulated.  This  ball  is  turned  over 
a  fire  and  made  to  revolve  somewhat  rapidly.  Its 
shape  secures  the  equal  contact  of  every  berry  with  the 
hot  metal.  As  soon  as  the  berries  are  sufficiently  roasted, 
the  gas  ia  let  off,  for  if  it  was  allowed  to  remain,  the 
hemes  wonld  absorb  it,  and  the  flavour  be  vitiated.  The 
revolving  motion  is  then  continued  until  they  are  turned 
into  the  receptacle  prepared  to  receive  them.  They  are 
then  kept  in  hermetically  closed  tins  till  ready  for  use. 
In  England,  the  process  is  much  more  a  rule  of  thumb 
affair,  and,  with  rare  exceptions,  all  coffees  are  roasted  alike, 
in  cylinders,  which  are  not  capable  of  roasting  so  equally 
as  a  ball,  and  but  little  attention  is  paid  to  the  chemical 
effects  of  the  roasting;.  Another  bad  feature  prevails  in 
England,  and  that  is,  the  berries  are  ground  by  the 
wholesale  dealers,  and  by  the  time  the  decoction  reaches 
the  break&st  table  the  best  flavonr  of  the  coffee  has 


been  floated  away  in  the  air.  In  order  to  huSBMB 
adulteration,  coffee  is  usually  ground  very  fine,  whidi 
is  another  mistake.  Mr.  J.  Picard  of  Planters'  Halli 
Farringdon-street,  has  introduced  into  this  conntnr  ooffes 
prepared  and  rossted  an  the  above  Continental  pruicipl»i 
and  some  cafetiers,  which  seem  to  afford  the  fiKilitiet 
required  for  making  good  coffee.  Mr.  Picard  propoaei^ 
after  one  of  the  usual  evening  meetings,  to  give  mem* 
hers  an  opportunity  of  tasting  coffee  made  by  him. 

Working  Han's  Becreation.— The  following  is  ex- 
tracted from  the  Timet  of  Tuesday,  Deoember  26tlLi 
1871 : — "A  time  will  come — is  it  not  a  sin  to  doubt f 
— a,  time  will  surely  come  when  even  the  sons  of  toil 
and  craft  will  have  regular  method  and  opportunity  for 
enjoying,  as  becomes  men,  the  days  and  the  hours  of  rem 
and  recreation.  At  present  it  must  be  said  there  is  too 
much  truth  in  the  excuse  that  there  is  no  provisioii 
made  for  the  evening  hours  of  the  working  man^  except 
the  public-house  or  the  gin-shop.  Philanthropists  ana 
moralists  talk  away,  but  do  nothing.  They  are  a  very 
nogntive  sort  of  advisors,  like  those  who  are  ever  bea^ 
ing  their  children  and  telling  them  not  to  do  this  cv 
that,  without  finding  them  anything  else  to  do.  A 
penny  admitted  the  ancient  Romans  to  those  magnificent 
and  multifarious  establishments  called  the  baths;  the 
ordinary  English  artisan  or  labourer  has  no  place  wherO) 
for  a  small  entrance  fee,  he  can  have  shelter,  lighli 
warmth,  company,  and  some  choice  of  recreations.  Am 
matters  now  stand,  a  man's  work  over,  he  is  fairlj 
driven  into  the  place  which  he  can  onlv  enter  on  one 
fatal  condition.  Will  nobody  descend  from  the  cloaof 
of  declamation  and  philanthropy  to  do  for  the  poor  what 
they  really  are  not  allowed  to  do  for  themselve^  by 
offering  them  the  means  of  spending  their  evening* 
pleasantly  and  improvingly  f  In  many  countoy  vilisgev 
it  is  done,  or  at  least  attempted,  although  the  riUace 
reading-room  is  an  embryo  institution  as  yet.  The 
want  is  greater  still  in  towns,  because  there  the  cotmter- 
attractions  are  greater.  It  is  of  no  use  to  be  always 
warning  people  against  pleasant  sins  and  dangerous  iiv- 
dulgences ;  it  is  but  advertising  and  recommending  snc^ 
tastes  to  them.  What  remains  to  be  done  is  to  offer 
something  which  shall  compete  in  the  open  market  wim 
those  seductive  pleasures,  and  win  men  to  ear  dde  hj 
fair  play.        ^^^^^^^^^^^^^^ 
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FRIDAY,  JANUARY  12,  1872. 


'muftr  a»  Soetiliftlumid  tt  adilrwui  to  Bit  aterlarf, 
JOm  trml,  AMfki,  Umdm,  W.C. 


AHOiniGSMEVTS   BT   THB   OOmiCIL. 


AIXVAl  mXBVAnOVAL  SZEmnOIB. 

The  feOowing  letters  have  been  received  from 
Her  Mcjesty's  Commissioners  for  the  Exhibition 
of  1861:— 

Upper  Kanaiiigtoii-gora,  LaadoB,  W., 

20th  Dco«mb«r,  ISTI. 
Bo,— Imiattmcted  to  inform  yoa  that,  in  oonndera- 
&a  of  tke  ud  giyen  by  the  Society  of  Arts  to  Inter- 
Mtioail  BthiKtiona,  Her  Majesty's  Commianoners  have 
iKiiti  tfOD.  permitting  members  of  your  Society  to 
fsiikai,  tar  each  £2  2s.  sabacription  paid  by  them,  a 
•MCQ  tidet  for  the  London  International  Exhibition  of 
MTi  *t  21  li.,  being  half  the  price  charged  to  the  pablic. 
I UB  fiother  to  request  that  yon  will  be  so  good  as  to 
sake  this  known  to  the  members  of  yoar  Sodety,  and 
fhit  yon  will  inform  me,  as  early  as  possible,  of  the 
amWr  of  tickets  you  will  be  likely  to  require. 
I  hare  the  honour  to  be,  sir. 

Tour  obedient  servant, 
HxxBT  T.  B.  Scott,  Hajor-General, 
Sterttarf. 
t.  U  Xtn  roater,  Eaq.,  Saentarr,  SoeMj  of  Arts, 
JakB-(tnet,  Adelphl. 

Vsabers  desiroas  of  taking  advantage  of  this 
J/atirngt  are  requested  to  communicate  with  the 
Seerstsry  of  the  Society  of  Arts. 

Upper  KmtiDgtoB-core,  London,  W., 

aotta  DMsembar,  I8T1. 
Bib, — I  am  directed  by  Her  Majesty's  Commissioners 
(Kthe  Exhibition  of  1851  to  inform  yon  that  it  is  in- 
1  thait  one  of  the  most  prominent  features  of  the 
1  Elxhibition  of  1873  shall  be  the  class  of 
I  uaeil  as  food." 
*(A  Agricultural  products, 
■p)  Drysaltery,  grocery,  preparations  of  food. 
**  if)  Wiaes,  spirits,  beer,  and  other  drinks,  and  tobacco. 
'  (^  faplements  for  drinking,  and  the  use  of  tobacco 
of  an  kinds." 
To|«*lier  with  the  raw  materials  used  for  all  the  above- 
■ntwaed  objects,  and  the  machinery  belonging  to  each 
clan. 

HfT  Majesty's  Commicsioners  desire  to  obtain  the 
raloaUc  co-operation  of  the  Food  Committee  of  the 
Sodrty  of  Arts,  in  arranging  for  the  complete  represen- 
titina  of  aabstances  used  as  food,  which  will  form  a 
.UciiJom  of  the  London  International  Exhibition  of  1873, 
and  «ill  b«  (lad,  therefore,  if  the  Committee  will  make  I 


the  subject  known  to  the  persons  with  whom  they  have 
been  in  communication  in  all  parts  of  the  world ;  and, 
in  order  to  save  postage  to  the  Society,  Her  Majesty's 
Commissioners  will  have  much  pleasure  in  transmitting 
all  letters  on  the  subject  through  the  Exhibition  Begistry. 
I  am  to  add  that  Her  Majesty's  Commissioners  will  be 
much  obliged  if  the  Society  of  Arts  will  assist  in 
suggesting  the  preparatory  measures  to  be  undertaken 
for  scientific  experiments  in  cooking,  and  in  the  arts  of 
preaerration. 

I  hare  the  honour  to  be,  sir. 

Your  obedient  serrant, 
HmtT  Y.  D.  8oo«,  Mijor-General, 
iSMTfteiy. 
P.  1*  Mo**  nxtar,  Eb|.,  8«er«tar7,  todMj  otAiti, 
Jobn-itrMt,  AdtlpU. 


OBDIHABT  XXEnVOB  07  THB  BOCIETT. 
Wednesday  evenrnge  at  eight  o'clock. 


jANCAaT  17th. — '*  On  the  Oral  Education  of  the  Deaf 
and  Dumb."   By  G.  W.  Dasknt,  Esq.,  D.O.L.    On  this 
I  evening,   the    chair  wiU  be    taken  by   Sir  Chaklis 
TRaVBLTAH,  K.C.B. 

Janvabt  24th. — "  On  Improvements  in  the  Process  of 
Coining."  By  EamsT  Sam,  Esq.  On  this  evening, 
WiuJAM  NawMABCK,  'Etq.,  F.B.S.,  will  preside. 

Jahvabt  31st. — "  On  Individual  Providence  for  Old 
Age  as  a  National  Question."  BtG.  C.  T.  Babtlbt,  Esq., 
Traasurer.  On  this  evening,  the  Bight  Hon.  the  Barl 
of  DsBBT  will  preside. 

OAHTOB  LEOTUBBS. 

The  Second  Oonree  of  Oantor  Lectares  for  the 
Session  will  be  delivered  by  the  Rev.  Arthur 
Rioo,  M.A.,  on  "Mechanism."  The  first  lecture 
will  be  given  on  Monday  evening,  February  5th, 
at  Eight  o'clock.  Tickets  for  the  course  will  be 
forwuded  with  the  Journal. 

LaeniBa  I. — Mowdat,  6th  Fbbruabt,  1872. 
Structures,  Machines,  and  Mechanism — Equ|libriam 
and  Motion — Force  and   Motion — Kinetics  and   Ki- 
nematics— ^Various  motions  required — Classification  of 
Mechanism — ^Early  contrivances. 

LaoTcaa  11.— Monday,  12th  FsBEUAaT,  1872. 
Motions  produced  by  Rolling — Forms  of  Wheels — 
Circular,  Elliptic,  Logarithmic,  and   Lobe  Wheels- 
Mangle  Wheels— Star  Wheels— Examples. 

LscTUBB  in.— Monday,  19th  Fbbbuaut,  1872. 
Motions  produced  by  Sliding — Forms  of  Teeth  on 
Wheels— Teeth  for  Velocity— Teeth  for  Power— Cams 
— Screws — Worm  Wheels — Examples. 

Lbctukb  IV. — MoirsAT,  26th  Fxbsuast,  1872. 
Motions  produced  by  Cords,  Straps,  &c. — Limits  to 
the  use  of  them — Grooved  and  Smooth  Pnllies— Guide 
Pnllies  —  Cam   Pullies  —  Shafts    not   parcel  —  High 
Velocity  Cords — Fusees— Ulnsttations. 

Lbctvbb  V. — ^MoifSiT,  4th  March,  1872. 
Motions  produced   by  Links — Cranks — Connecting 
Rods — Detents — Intermittent,  Reciprocating  and  Van- 
able  Motions — Examples. 

Lbctdrb  VI. — ^Monday,  11th  March,  1872. 
Regulating  and  Adjusting  Mechanism — Straight  line 
Motions — Epicydic  Iraina — Difierential  MechanisoiJ^ 
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TH£  UBKAST. 
The  following  books  have  been  presented  to 
tii«  Library : — 

Vote  ma  les  ReoherolieS  que  ron  ponmit  en  Ohine  et 
•a  Japon,  «a  poiat  de  Tue  de  la  G6ologie  et  de  la 
Ftl&mtologie.  Par  a.  E.  Simon.  Presented  by  Dr. 
Sonbeiran,  Soci£t£  d'Acdimatation,  Paris. 

The  Mining  Magazine  and  Review.    No.  1,  Tol.i. 

The  Annual  of  t£e  Boyal  Bcbool  of  NaTsI  Architecture 
and  Marine  Engineering  for  1872.  No.  2.  nreaeated 
by  the  Editor,  Adrian  Yivetallf . 

BfTsacmmovs. 

The  Ohristmas  subscriptions  are  due,  and 
should  be  forwarded  by  eheque  or  Poet>o&;e 
order,  crossed  "  Goutts  and  Oo.,"  and  made 
payable  to  Mr.  Samuel  Thomas  Davenport, 
Financial  Oficer. 

II     II     tSMl>     m    |IM«»1IIHIII    IM 


i^&oossoisda  OF  tbb  sooiett. 


CAHTOS  LSCT1TSB9. 


Oh  trafi  mamufactttre  and  befining  of 

8UGAB. 

By  e.  Ha«(ktOH  OUl,  Esq. 

irirtrvaa  IIL— DBLnrvstn  MoIibat,  Dacmdcs  IItk. 

i  shall  enter  to-night  npob  tbe  cotisideriition  of  a  pro- 
cess of  manufacturing  sugar  from  heet-root.  I  say  a 
process,  because  there  is  more  than  one  employed,  and  I 
shall  not  have  tinm  le  desctibe  tiiett  all.  I  shall,  there- 
fore, describe  the  process  which,  up  to  a  recent  time,  at 
Mty  rate,  has  beeii  most  generally  employed,  and  which 
fa,  on  the  whole,  the  moat  sfanpleM  to  undeistand.  I  shall 
aot  enter  into  the  nature  and  culture  of  the  beet-root, 
tot  it  has  been  very  ably  discussed  before  in  this  room, 
and  I  can  add  nothing  whatever  to  what  has  been  said 
on  the  subject.  The  roots,  however,  I  may  say,  require 
tolerably  deep  soil,  and,  when  gro%n  under  fair  coU' 
ditions,  yield  a  crop  of  from  16  to  20  tons  per  acre.  On 
the  table  ere  some  specimens  of  roots  grown  in  England, 
lor  which  I  am  indebted  to  the  kindness  of  one  of  the 
large  London  sugar  refiners,  Mr.  James  Duncan,  of 
Lavenham.  Some  of  these  sugar-beets  are  rather  larger 
than  is  considerai  good  as  a  rule,  for  it  is  found  that  the 
larger  beet-roots,  generally  speaking,  contain  juice  much 
poorer  in  sugar  than  smaller  ones.  A  root,  to  satisfy  the 
requirements  of  a  sugar-maker,  should  be  of  a  regular 
shape,  and  free  from  rootlets.  One  of  these  I  will  cut  in 
half,  that  yon  may  get  a  general  idea  of  the  internal 
structure.  You  see  that  it  is  built  up  of  a  number  of 
concentric  rings,  which,  of  course,  are  fbrmed  of  a  great 
number  of  small  «ells,  each  cell  being  filled  with  juice, 
timt  is  to  say,  a  watery  solntion  of  many  bodies, 
including  sugar.  Of  the  non-sacchaiine  Constituents, 
I  may  mention  the  phosphates,  oxalates,  citrates,  malates, 
and  chlorides  of  potassiuin,  sodium,  and  calcium,  some 
In&s  resembling  albumen,  if  not  identical  with  it,  and 
Other  gtim-Kke,  but  little  known,  substances  belonging  to 
the  class  of  colloids.  Besides  these,  there  is  a  small 
quantity  of  a  material  which  rapidly  changes  colour  when 
exposed  to  the  air,  nnd  becomes  black,  just  as  a  simihir 
body  does  which  is  contained  in  the  juice  of  wxlnut  rinds. 
Hie  per-centHge  of  sugar  in  these  White  beets  varies 
greatly.  I  have  analysed  English  grown  roots  with  as 
moch  as  sixteen  per  cent,  of  sugar,  and  others  with  not 
more  than  six.  To  what  a  degree  of  richness  the  roots 
may  be  brought  is  shown  by  the  fact  thiit  some  Austrian 
roots  have  been  founi)  to  contain  eighteen,  or  even  nine- 
teen per  cent,  of  sugar  in  the  juice.    The  object  of  the 


sugar  maker  when  he  has  got  the  juice  is.  of  course,  to 
removo  as  many  as  possible  of  these  impurities,  and  then 
to  get  out  from  the  remaining  liquid  as  much  of  the 
sugar  HS  possible.  I  will  point  out,  later,  a  mason  why  he 
is  unable  to  extract  the  whole  of  the  sugar  from  the  juice 
thai  he  wins. 

The  first  operation  performed  in  a  beet-root  manufac- 
tory  is  to  wish  the  roots,  which  is  done  by  a  machine 
made  for  the  purpose.    This  washing,  which  ought  to 
be  performed  very  carefully,  being  over,  the  routs  are 
passed  onwards,  and  are  freed  from  the  upper  part,  or 
crown,  from  whioh  the  leaves  spring,  and  alsu  from  any 
worthless  or  decayed   portiuns  which  may  be  noticed 
upon  them.    They  then  go  to  a  machine,  in  which  they 
are  rasped  up  into  a  fine  pulp.    I  have  not  a  diagram 
showing  the  structure  of  this  machine,  but  it  practically 
consists  of  a  driun,  from  18  inches  to  2  leet  in  diumeter, 
and  2  feet  long,  the  whole  ciruumterence  ol  which  is  set 
with  a  number  of  saw  blades,  with   teeth  just  stick- 
ing out  of  the  circumference.      This  drum  is  caosed 
to  rotate  with  great  rapidity,  perturming  between  7V9 
and   1,000  revolutions  in   one   minute.     Near  to   it    is 
a  straight  steel  edge,  and  as  the  roots  are  passed  into  the 
hopper  of  the  machine  they  fall  down,  and  are  rasped 
against  these  rotating  saw  teeth,  and,  of  course,  as  the 
te«th  come  round,  thby  scrape  out  from  the  ruot  a  nnm- 
ber  of  small  strips,  and  gradually  the  roots  arc  rasped  up 
into  a  sort  of  pulp.    Here  is  a  speciiiit  n  of  the  pulp,  pro- 
duced by  an  ordinary  grater,  which  has  soinewhal  changed 
colour,  owing  to  the  presence  of  the  bodies  which  I  juat 
now  mentioned.    This  pulp,  which  in  practice  is  much 
wetter  than  this,  because  the  manufacturer  allows  water 
to  run  into  the  machine  while  the  roots  are  being  torn 
up,  is  next  folded  np  in  a  number  of  cloths  made  of  cuarae 
flannel ;  the  pulp  is  put  into  the  centre  of  the  doth,  the 
edges  of  which  are  folded  over,  so  that  il  is  maue  into  a  kind 
of  square  cake.    It  is  then  put  upon  an  iron  plate,  another 
pliite  upon  the  top,  then  another  cake  of  pulp,  and  so  on, 
till  there  are  flfty,  sixty,  or  seventy  cakes  piled  one  aboire 
the  other.    These  packets  are  all  pnt  into  a  powerfnl 
hydraulic  press,  which  is  caused  to  exert  a  gradually  in- 
creasing, but  finally  very  great  prcssui^  on  the  maaa. 
Of  the   Sd  or  96   per  cent,  of  juice  which   the  roots 
contained    80   to    8S   are    obtained    by    this    method. 
Where  the  process  of  diffusion  is  adopted   94   to   96 
per  cent,  is  the  practical  yield  of  juice.      The  juice, 
as  it  is  pressed  out,  runs  into   n  vessel   prepared   to 
receive  it,  in  the  same  way  as  it  does  from  this  mass 
which  I  sqneeie  with  my  hand.    It  is  then  somewhat 
dark-coloured,  as  it  contains  all  the  impurities  I  men- 
tioned before,  and  has  now  to  be  clarified.    If  we  simply 
boil  it,  as  I  have  boiled  some  similar  juice  here,  we  do 
get  a  partial  clarification,  for  the  albuminous  constituents 
coagulate  in  the  same  way  as  the  white  of  on  egg  aets 
when  it  is  heated,  and  form  a  kind  of  scum  on  the  surface. 
The  coagulation  is  by  no  means  very  perfect.    But  it  is 
found  that,  by  the  addition  of  some  lime,  the  process  of  co- 
agulation, and  consequent  running  together  of  many  of 
the  other  constituents  is  very  mucl>  facilitated,  owing;  to 
the  formation  of  insoluble  lime  compounds.    But  this 
addition  of  lime  prevents  the  coagulation  of  the  albumen 
itself,  which  therefore  remains  in  solution  till  it  ia  par- 
tially destroyed  by  being  boiled  in  the  alkaline  solution. 
To  illustrate  this,  I  have  put  into  a  beaker  a  quantity 
of  beet-rcot  juice,  and  I  will  now  add  a  a  suiall  qutrntity 
of  milk  of  lime,  that  is  to  eay,  ordinary  quick  lime  which 
has  been  slacked  in  water,  and  then  stirred  up  to  a  thin 
cream.  I  will  stir  the  two  together,  when  the  tifect  is,  that 
the  liquid  immediately  appears  to  grow  whiter  in  colour, 
and  there  is  now  a  quantity  of  small  clots  foimed  in  the 
liquid.      Thtse   will    gtadually   collect   together,    and 
rise  towards  the    surlace,    lorming   a    kind  of  scum, 
and  we  find  below  a  clear  hquid  of  a  moderate  yaUow 
colour.      The  juice  will  thus  be  clarified,  or,  as  it  is 
technically  teruied,  deleoateil.     This  delecalion  ia  per- 
formed on  a  lar^e  scale  in  this  way.    The  juice  runitiiig 
Irom  the  presses  is  allowed  to  go  into  some  large  copper 
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kMtm,  lioMiiig  abont  ffOO  gallons  each,  and  to  each  of 

(bat  a  qoantitr  of  lime  is  added  which  is  equal  to  about 

one  per  oenL  of  the  weight  of  the  roots  from  which  the 

juice  hu  been  obtained.    Before  the  lime  is  added,  how- 

ever,  the  jnioe  is  heated  to  a  temperature  of  Hb»ut  180° 

Fihr.    The  Kme  being  added,   the  coagulation  com- 

mcDccS,  and  then  the  heat  is  raised  slowly  by  turning 

rteamisto  the  pocket  of  the  pan.    As  the  liquid  ap- 

anaelies  boiling  point,  a  scum  arises  in  the  way  I  have 

tombed,  and  as  yoa    will  see  take   place   here   in 

ktnnimitei.    lean  show  yon  the  effect  more  easily 

\lj  etUating  a  sample  which   Hi.  Duncan    has   sent 

se  ef  tin  juice   after  it  has    been  clarified.     Hem 

ii  swe  of  the  original  juice,  which  comes  from  tfae 

lignftctory  at  Lavenham,  not  only  the  first,  but  the  only 

Mt-itwtsii{^  manufactory  in  England;  and  here  is 

Bos  which  has  been  sabjected  to  the  treatment  I  have 

dooiM.   It  has  been  heated,  the  lime  has  been  added 

the  Knffl  been  allowed  to  arise,  and  the  clear  liquid  has 

bea  Inn  off.     Toa  will  observe  the  great  difference 

hi  lie  ipyirent  purity  of  the  product.     I  should  add,  in 

&inai,tbat  this  purification  is  even  greater  in  ap- 

^euiDce  than  it  is  in  reality,  for  the  quantity  of  im- 

)iiiitif«RaiOTed  by  this  process  of  defecation,  is  much 

kuDer  \hin  the  change  in  appearance  would  lead  one  to 

•afpme.  Tbe  next  stage  of  the  operation  is  this  : — The 

jueeMakd  by  the  action  of  the  lime  contains  still  a 

eoiaiileratileffiiantity  of  lime  in  solution,  for  though  much 

ttlhtBm  which  has  been  added  has  combined  with  the 

otf$ax  ecida  and  other  nvitters  which  were  present  in  the 

jmea  ud  hu  sepamted  in  the  form  of  scum,  still  a  great 

fortioii  remains  behind,  and  gives  to  the  juice  a  distinct 

ilhliiu  character,  which,  as  I  explHined  to  you  last 

■hne,  ii  detectable  by  means  of  a  turmeric  or  litmus 

tetf-|»per.    I  have  not  explained  exactly  what  I  mean 

Vt  ilhlins  cfa«racter,  but  have  only  told  you  it  is  that 

wntia  which    lime,    soda,    and    potash    possess   of 

ttfltnUiiDg  acids  and  turning  vegetable  colours  in  the 

*iT  I  hare  shown.     I  pointed  out,  for  instance,  that  an 

i&aUne  nlnttun  is  capable  of  turning  turmeric  paper 

Wowii,  and  by  applying  this  test  to  some  of  this  defe- 

citd  jmce,  you  w^  see  that  it  is  distinctly  alkaline  in 

llichancter.  That  is  dne,  at  any  rate  for  the  boat  part, 

btke  pretence  of  an  excess  of  lime  dissolved  in  this  weak 

loliiti)B  of  sugar.     Before  the  manufacturer  can  advan- 

^^ndy  treat  the  solution  so  as  to  obtain  sugar  crystals, 

•eaooopdled  to  remove  a  great  part  of  this  lime  by 

KXfnceas  CT  another;  and  that  which  on  the  whole  is 

■lAecDDomical  and  most  usually  applied  is  by  causing 

Itf  k  present  in  such  a  solution  to  unite  with  carbonic 

■i|Bs,  whidi,  aa  I  showed  you  before,  forms  a  com- 

ya^irish  is  insoluble,  or  very  slightly  soluble,  in  a 

Mpr  tdstion,  and  thus  separates  in  the  shape  of  a 

*hiti  powder. 

I  em  show  that,  in  this  particular  case,  by  passing 

•we  cubonic  acid  gas  into  this  solution,  which,  how- 

♦"f,  AoM  have  been  boiling  hot,  as  the  decomposition 

Jadhavs  been  muih  quicker.     I  daresay  you  can  see, 

y*;g.  that  the  liquid  has  become  cloudy,  and  this 

**faeee  is  dne  to  the  fact  that  th^  carbonate  of  lime 

■^  by  tho  absorption  of  the  carbonic  acid  by  the 

2*Ws  in   solution,  is  insoluble  in  the  solution  of 

•*«,  thhoofgh  tho  lime  itself  is  exceedingly  soluble. 

I*™  ■hlion,  after  it  hns  been  well  satumted  with  ciir- 

^••tsnd  and  boiled,  will  bave  Inst  in  a  great  measure  its 

jUoBae  (^aracter,  hut  not  entirely  so ;  for  this  alkiiline 

wacter  is  due  not  alone  to  the  presence  of  lime,  but 

•"o  to  the  pTPsence  of  some  bodies,  such  as  soda,  which 

"•v»  bfren    liberated   from    combination   by  the  lime 

gjnoualy  added,  and  they,  bein^  soluble,  do  not  fall  to 

M  bottom.    When  this  operation  is  performed  on  a 

w*  "Sf*  **"  "ortman  continues  to  pass  gas  into  the 

*°*">lntioii  mtil  he  finds  that  the  pfecipitate  which 

"■•■•dots together  pretty  readily,  and  sinks  rapidly  to 

~*  "^"n  ot  the  vessel.    He  takes  this  as  an  indication 

™*  *«^w»»ion  it  pniAtically  complete,  tho  settling 

«  IB*  pneipitat*  sinking  the   termination   of  the 


action,  and  showing  that  nearlr  all  the  lime  hat 
become  combined  with  carbonic  acid,  bo  as  to 
become  insoluble.  I  will  filter  some  of  this  solution — 
when  you  see  it  is  pretty  bright,  and  of  a  somewhat 
paler  colour  than  it  was  before.  This  diminution 
of  colour,  which  really  takes  place  when  the  operation 
is  performed  carefully,  is  greater  in  proportion  to  the 
quantity  of  lime  that  wfm  present  before  carbonation,  and 
is  due  to  the  fact  that  the  carbonate  of  lime,  as  it  is  formed 
and  precipitates,  combines  in  a  loose  sort  of  way 
with  a  certain  quantity  of  tbe  colouring  matter  present, 
and  carries  it  down  into  the  sediment.  It  fact,  the  car- 
bonate of  lime  forms  with  the  colouring  matters  kind  of 
"lake,"  in  the  same  way  as  alumina  forms  the  ordinary 
lakes  used  in  painting,  when  it  is  precipitated  in  a 
solution  containing  a  vegetable  colouring  matter.  On 
proving  this  filtered  solution  with  the  turmeric  paper,  you 
see  that  the  colour  produced  is  much  lighter,  and  by  the 
continued  saturation  of  the  liquid  with  carbonic  acid,  this 
change  would  have  been  more  marked.  I  must  now 
show  you  another  experiment.  In  this  glass  I  will  put 
merely  a  solution  of  lime  in  water,  adding  some  more 
distilled  water  to  make  it  weaker.  I  will  now  pass 
carbonic  acid  gas  into  that.  Yon  immediately  see  the 
action  takes  place,  the  lime  combines  with  the  carbonic 
acid,  and  forms  carbonate  of  lime,  in  the  same  way  as 
it  does  in  the  solution  of  sugar.  But  what  I  want 
you  to  observe  in  this  experiment  is  this,  that  on 
continuing  to  pass  carbonic  acid  into  the  lime- water, 
until  it  IS  present  there  in  excess,  the  carbonate  of 
lime  which  was  first  precipitated  will  be  dissolved, 
that  is  to  say,  the  excess  of  carbonic  acid  re-dissolves  the 
carbonate  of  lime  first  formed.  It  is  very  important  to 
establish  this  point,  but  you  must  remember  that  this 
only  takes  place  permanently  in  a  cold  liquid.  Thus,  if 
we  heat  the  solution  so  obtained  to  the  boiling  point, 
the  carbonat«  of  lime,  which  has  been  dissolved  owing 
to  the  excess  of  carbonic  acid,  will  be  re-prrcipitated 
again.  It  is  necessary  to  remember  this,  in  order  to 
understand  why,  when  in  a  sugar  factory  they  pass 
carbonic  acid  gas  in  to  precipitate  the  lime  held  in  solu- 
tion by  the  gas,  and,  when  the  action  is  apparently  com- 
plete, they  are  obliged  to  boil  the  liquid  pretty  vigorously 
for  some  time,  for  if  they  did  not  do  so  a  quantity  of  the 
carbonate  of  lime  which  had  been  first  precipitated 
would  remain  in  solution,  being  re-dissolved  by  the 
excess  of  carbonic  acidi  and,  what  is  worse,  at  the 
time  the  carbonate  of  lime  is  dissolved  there  is  also  dis- 
solved the  organic  matter  which  that  carbonate  of  lime 
previously  carried  down  with  it.  You  seo,  no  doubt, 
this  solution  is  already  becoming  clear  again,  the  carbo- 
nate of  lime  being  dissolved  by  the  excess  of  carbonic 
acid ;  but,  upon  boiling  the  clear  liquid,  yon  again  see, 
as  it  gets  hot,  the  excess  of  carbonic  acid  present  is 
given  offin  bubbles,  and  in  a  few  minutes  the  carbonate 
of  lime  dissolved  will  be  re-precipitated,  though  not 
quite  in  the  same  way  as  before,  but  in  a  much  more 
crystalline  form,  and  it  will  adhere  much  more  to  the 
side  of  the  glass,  and,  therefore,  be  less  visible. 

Supposing  that  this  operation  has  actually  been  per- 
formed in  the  factory,  that  the  juice  has  been  first 
defncated,  then  saturated  or  carbonated  with  carbonic 
acid,  that  the  excess  of  limo  in  the  juite  has  been 
removed  by  carbonation,  we  got  such  a  product  as  is 
contained  in  this  bottle,  which  also  comes  from  Mr. 
Duncan's  factory.  The  juice  has  now  in  a  groat  measure 
lokt  its  alkaline  character,  havinir  been  deprived  of  a 
greater  part  of  the  dissolved  lime  by  means  of  carbonic 
acid.  There  is,  however,  still  some  lime  to  be  removed 
from  the  juice,  and  there  are  also  containe<l  a  consider- 
able number  of  those  gummy  and  albuminous  bodies 
which  I  before  mentioned.  These  are  partially  removed, 
and  at  the  same  time  a  considerable  portion  of  the 
colouring  matter  which  ^ves  this  brown  tint  to  tho 
liquid,  by  passing  the  juice  through  animal  charcoal. 
This  is  done  by  taking  the  juice  coming  from  the 
carbonating  pan  into  an  iron  cittem,  and  there  heating 


142 


JOURNAL  OP  THE  SOOIETT  OF  AKTS,  Jahvast  12,  1872. 


it  nearly  to  bo'ling  point,  and  trom  there  passing  it  into 
the  top  of  tuU  Teaaus  Ifi  or  16  feet  in  height,  and  2}  to 
3  feet  in  diameter,  and  filled  with  granulated  animal 
charcoal.  The  juice  finds  its  way  through  this  charcoal 
gradually  to  the  bottom,  and  runs  out  wMle  a  fresh  sup- 
ply is  poured  in  at  the  top.  As  I  showed  yon  last  week, 
the  animal  charcoal  has  a  considerable  power  of  absorbing 
bodies,  such  as  dextrine,  and  if  you  give  it  a  longer 
time  and  the  liquid  be  hot,  as  in  the  case  under 
consideration,  the  action  is  considorably  increased,  and 
the  liquid  undergoes  a  very  material  purification.  I 
have  here  some  j  nice  which  has  been  defecated,  carbonated, 
and  also  passed  through  the  animal  charcoal ;  and  yon 
will  observe  ttiat  the  result  is  very  much  less  coloured, 
the  juice  now  being  a  very  ptile  yellow  tint,  and  a  great 
portion  of  what  small  quantity  of  lime  had  been  left  in 
it  by  the  carbonating  process  has  been  now  removed, 
together  with  a  material  portion  of  the  gumm^  matters. 
The  carbonated  juice  might  be  sent  up  to  the  cisterns,  in 
which  it  is  held  before  it  comes  down  to  the  animal 
charcoal,  by  means  of  common  pumps,  but  it  is  not  found 
advisable  to  do  this  in  a  beet  root  sugar  manufactory, 
because  the  inside  of  a  pump  is  not  very  readily  cleaned ; 
and  when  beet-root  jmce  is  allowed  to  hang  about,  for 
even  a  comparatively  short  time,  it  begins  to  undergo  a 
kind  of  fermentation ;  and  when  the  juice  contains,  even 
for  a  very  short  time,'  any  fermenting  body,  a  consider- 
able portion  is  converted  into  noncrystallisable  sugar. 
Here  is  some  beet-root  juice  which  has  been  standing  for 
some  time  in  a  bottle,  and,  whereas  in  its  natural  state  it 
flows  freely,  you  see  now  it  has  become  slimy  and  thick. 
Beet-root  jmce  very  readily  passes  into  this  state  of 
fermentation,  and,  as  it  is  difficult  to  use  a  pump  without 
leaving  behind  in  different  parts  of  the  apparatus  a  small 
quantity  of  the  juice  or  of  the  pulp  which  is  carried 
with  it,  and  which  soon  gets  into  this  sticky,  slimy 
state,  the  operation  of  raising  the  juice  to  the  iron 
cisterns  is  performed  by  an  apparatus  called  a  juice-lifter, 
of  which  I  have  here  sketched  a  rough  diagram.  It  con- 
sists of  a  wrought-iron  cylinder,  from  the  bottom  of  which 
proceeds  a  pipe  leading  to  the  cistern  at  the  top  of  the  build- 
ing, whilst  a  branch  urom  the  same  pipe  communicates  with 
the  reservoir  of  juice  to  be  lifted.  The  top  of  the  cylinder 
has  two  openings,  one  communicating  with  the  external 
air,  and  the  other  with  a  steam  boiler.  On  opening  the 
cock  communicating  with  the  air,  and  also  the  one  com- 
municating with  the  juice  to  be  lifted,  the  iron  cylinder 
is  soon  filled  with  the  juice.  These  two  cocks  are  then 
shut  off,  communication  is  made  with  the  cistern  to  which 
it  has  to  be  lifted,  and.  at  the  same  time,  steam  is  allowed 
to  enter  from  the  steam  boiler,  and  the  pressure  of  the 
steam  soon  forces  the  whole  of  the  juice  in  the  cylinder 
into  the  cistern  above.  This  apparatus  therefore,  has 
0»  doaUe  advantage  that  none  of  the  juice  is  left  behind, 
•ad  St  each  operation  the  vessel  is  thoronghly  cleansed 
•ad  scalded  oat  by  the  action  of  the  steam. 

The  joice^  therefore,  has  now  been  defecated,  carbon- 
ated, sent  u]>-stait«,  heated  to  boiling,  so  aa  to  decompose 
any  remaining  bicarbonate  of  lime  in  the  solution, 
and  to  raise  its  tempetatore,  so  that  the  charcoal  may 
have  a  greater  action  npon  it,  and  it  has  then  been 
allowed  to  run  down  throng  a  oolnmn  of  animal  char- 
coal, 16  or  18  feet  deep.  The  thin  juice,  as  it  is  now 
ealled,  issuing  from  the  bottom  of  the  charcoal,  has  be- 
eome  decolonriaed,  somewhat  freed  from  the  lime  and 
from  the  giunmy  and  albuminous  bodies  which  the  lime 
had  £uled  to  remove.  The  next  process  is  to  concen- 
trate it,  or  to  temove  from  this  thin  juice — and  as  a  rule 
it  is  very  Haa — a  great  portion  of  the  water  which  it 
contains.  This  is  effected  in  the  ordinary  way  by  boil- 
ing. In  the  older  ptooeaaes  this  was  done  by  simply 
putting  the  juice  into  open  pans,  and  putting  a  fire  under 
them,  m  the  same  way  as  cane  sugar  is  treated,  but  this 
method  is  no  longer  adopted.  It  is  now  done  in  an 
apparatus,  which  I  may  call  a  double  effect  fepparatns, 
because  the  heat  is  used  twice  over,  for  the  purpose  oi 
evaporating  the  liquid.    The  juice  is  put  into  a  vsssel 


somewhat  resembling  a  locomotive  boiler,  being  heated 
by  steam,  which  passes  into  a  number  of  pipes 
which  run  through  the  boiler,  while  a  very  partial 
vacuum  is  created  above.  When  the  steam  is  hot 
enough  to  make  the  liquid  in  the  vessel  to  boil  rapidly 
it  goes  off  in  steam,  but  instead  of  sending  it  out  into  this 
air,  and  wasting  the  heat  contained  in  this  vapour  from 
the  boiling  juice,  it  is  made  to  pass  by  a  tube  into  the 
tubes  of  the  second  vessel  similar  to  the  first,  and  though 
the  temperature  of  the  vapour  thus  obtained  fix>m  the 
first  pan  is  not  high  enough  to  make  the  liquid  in  the 
second  vessel  boil  with  any  degree  of  rapidiW  at  the 
ordinary  atmospheric  pressure,  by  connectiDg  the  top.  of 
No.  2  vessel  with  an  air-pump,  and  a  condensing 
apparatus,  so  that  the  contents  of  the  second  vessel  boU 
much  below  the  usual  temperature,  this  sHght  difficulty 
is  entirely  got  over,  and  thus  nearly  the  whole  uf  the 
heat  given  off  by  the  steam  is  utilised.  If  the  steam 
coming  from  the  original  boiler  were  capable  of  evapo- 
rating, sa^,  10  lbs.  of  water  out  of  the  first  vessel,  theo- 
retically, if  there  were  no  loss  of  heat,  the  vapour  from 
the  juice  in  that  vessel  should,  on  passing  into  the  second 
reud,  be  also  capable  of  evaporating  another  lOlbe. 
there  but,  practically,  it  does  not  do  anything  like  ao 
much  work ;  but  Btul  there  is  a  considerable  saving  of 
fuel  by  employing  two  vessels  connected  in  this  way. 
In  some  factories  three  such  evaporating  vessels  are 
connected  together,  but  I  believe  the  saving  effected  by 
using  a  third  is  very  small,  because  the  practical  loss  of 
heat  is  very  considerable. 

In  this  double  effect  apparatus  the  juice  is  brought  to 
what  is  technically  termed  26'  Beaumi,  which  X  may 
explain  thus.  I  will  put  into  this  jar  some  water,  and  I 
then  put  into  it  a  little  apparatus  called  Beanmi'a 
asrometer,  which,  when  immersed  in  water,  sinks  down 
until  the  top  of  the  graduated  scale  is  just  on  a  level 
with  the  water  in  the  jar.  Kow  I  will  mix  with  the 
water  some  sugar,  and  we  shall  find  that  the  liquid  haa 
become  heavier,  bulk  for  bulk,  than  the  water,  and  in 
consequence  the  float  will  not  have  to  sink  so  far  into  it 
in  order  to  displace  a  quantity  of  the  liquid  equal  to  ita 
own  weight,  but  will  float  higher  out,  and  higher  in 
proportion  as  there  is  more  sugar  in  the  liquid.  This  ia 
the  kind  of  instrument  which  is  constantly  used  in 
sugar  factories  to  roughly  determine  the  strength  of  tbe 
various  solutions  of  sugar.  When  the  juice  is  so  £ar 
concentrated  that  this  little  float  only  sinks  in  it  so  Car 
as  the  mark  25,  it  contains  about  45  per  cent,  of  its  weight 
of  total  solids,  including  sugar,  in  ^olution.  From  this 
preliuiinaiy  concentration,  the  juice,  now  technically 
"  thick  juice,"  goes  to  a  cistern  in  which  it  is  heated  to 
boiling,  and  is  then  again  filtered  through  fresh  animal 
charcoal,  to  remove  more  of  the  colouring  matters  still 
present,  and  some  of  the  albuminous  booies  which  are 
more  readily  absorbable  from  dense  than  from  thin 
liquids.  After  this  second  charcoaling,  the  juice  is  almoat 
colourless,  and  very  brilliant  and  transparent,  but  is  still 
nut  a  pure  or  by  any  means  a  saturated  solution  of 
sugar,  and  accordingly,  before  the  maker  can  obtain 
any  sugar  from  it  in  the  solid  form,  he  is  obliged  to 
reduce  the  quantity  of  water  still  further.  This  he 
does  by  the  use  of  the  vacuum  i>an,  the  name 
of  which,  I  have  no  doubt,  suggests  the  nature  of 
its  construction.  It  is  simply  a  pan,  into  which  the 
liquid  can  be  introduced  and  heated,  while  a  compara- 
tively perfect  vacuum  is  formed  above  the  surlace,  and 
in  which,  consequently,  the  liquid  ia  capable  of  boiling 
at  a  very  low  temperature.  [The  lecturer  then  de- 
scribed, by  means  of  a  large  diagram,  the  construction  of 
the  vacuum  pan.]  The  liquid  intix)duced  into  thia 
vacuum  pan  of  course  loses  water  and  shrinks,  and 
from  time  to  time  more  is  added,  until  the  pan  ia  filled 
to  a  convenient  height  with  the  new  and  more  concen- 
trated liquor.  At  this  point  the  admission  of  liquid  ia 
stopped  lor  a  short  time,  and  the  boiling  is  continued, 
until  a  sample,  taken  out  by  means  of  what  is  called  a  proof 
stick,  is  found  to  be  of  a  certain  degree  of  stickiness.  At 
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Oil  time  the  liquid  contatned  in  the  pan  is  a  super- 

■ttinted  aolotion  of  sugar,  that  is,  a  solation  containing 
mate  ugar  than  the  waterpresent  really  ought  to  con- 
tain at  that  temperature.  The  problem  which  the  man 
liu  to  solve  is,  hov  to  disturb  that  liquid  in  such  a  way 
u  to  bring  aboat  crystallisation.  Ishowedyou,  by  soino 
opoiaunts  at  oar  first  meeting,  that  all  super-saturated 
liquids  cannot  be  disturbed  in  the  same  way.  A  solution 
of  nlplute  of  soda  might  be  distarbed  in  such  a  way  as 
to  promote  crystallisation  by  merely  shaking  it,  but  one 
o{  hjfonlphite  of  soda  might  be  shitkoa  vigorously 
vitbiMt  diiting  crystallisation.  The  problem,  there- 
fon,  ii  kg*  to  start  crystallisation  in  this  super-s^turatad 
Kililiooafsagar,  at  this  comparatively  high  tomper^- 
tm,  ia,  althoagh  it  has  boiled  at  a  comparatively 
lo*  Inspeatoie,  it  is  still  much  hotter  than  an 
BiMOitomed  hand  could  bear.  The  right  kind  of 
diAittBace  in  this  case  is,  as  a  rule,  to  admit  by  little 
jota  null  qoantities  of  the  liquor  from  which  the  boiled 
mm  «u  made.  The  man  therefore  opens  the  cock,  and 
Ittiint  aniU  quantity  of  the  thickened  juice  into  the 
|>iii,  ad  ifter  a  little  time— the  duration  of  which  appears 
M  menty  nncartain,  depending  very  much  on  the  purity 
of  tliejiiioe(q)erated  upon — the  boiler,  when  he  takes  out 
the  jKxi  ud  examines  it  "between  his  eye  and  the  light, 
na  uaU  gnina  of  sng^ar  beginning  to  appear.  At  this 
poii^  he  kamn  that  crystallisation  has  begun,  and  when 
it  ha  am  ibtted  it  proceeds  very  rapidly,  and  in  a  few 
auute)  afia  they  hava  once  made  their  appearance,  the 
whokaamol  Uquid  in  that  pan  is  filled  with  a  mass 
of  my  minate  crystals  of  sugar  floating  in  a  syrup, 
which  is  a  normal  saturated  solution  for  the  temperature 
t!  *hich  the  crystallisation  takes  place.  The  excess  of 
sugar  fanning  the  supersaturated  solution  is  deposited, 
ud  *e  hire  now  crystals  floating  in  a  solution  only 
p>pe>iyMtanted  for  the  temperature  at  which  we  have 
3«a  operating.  After  the  crystals  have  once  formed, 
ud  we  have  this  mass  of  crystals  in  the  pan,  little  b^ 
■ittis,  more  of  the  original  solution  is  admitted,  and  so  it 
ii  eoatinoally  added,  and  the  water  is  evaporated  until 
|he  paa  becomes  nearly  full.  The  effect  of  doing 
is  ii  this.  As  we  admit  a  fresh  portion  of  liquid  into 
the  pan,  and  evaporate  off  the  water,  the  sugar 
BJiUUises  out  at  once;  it  no  longer  forms  a  super- 
planted  tolutioii,  for  we  hive  present  a  great  number 
of  cmtab  on  which  it  can  deposit.  The  crystals  which 
•ft  fint  formed  now  continue  to  grow  by  a  continuous 
*i^>iiin  of  sugar  to  their  surfaces,  and  if  this  operation 
'i  'Hof  to  the  solution  of  sugar,  and  evaporating  off 
'^  »•»,  be  allowed  to  take  place  a  sufllcient  number  of 
'"BO,  ad  in  a  suflSoiently  gentle  manner,  the  crystals 
*ill  bKame  a  very  considerable  size.  I  have  here  some 
Sidles  of  sugar  made  by  this  process,  some  of  which 
•II  nrf  fine  specimens.  Here  is  some  of  very  nearly 
'ie  fiat  qoality  beet-root  sugar,  which  is  made  in 
f anee  in  Uie  way  I  have  described.  It  has  been  boiled 
if  iw^n  hours  in  this  way.  After  they  once  get 
~S»>a,''aa  it  is  technically  termed,  in  the  pan,  they 
■'''beih  liquor  in  very  small  quantities,  and  evaporate 
'£tke  water,  so  that  there  is  a  slow  deposit  of  sugar  on 
'i»  paai  already  formed,  so  slow,  that  it  deposits  in 
•"■(•ntively  regular  manner,  and  when  that  occurs  we 
^.^W-«Jied  crystals.  Here  are  some  still  finer,  for 
wi^  I  am  indebted  to  Mr.  Duncan;  indeed,  it  is  the 
™*  I  k»v8  ever  seen,  though  it  is  called  raw  beet 
"V.   It  is  made  in  England,  from  English-grown 
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We  sndentand  now  what  has  occurred  in  the  vacuum 
^u.  We  have  a  mass  of  sugar  crystals  floating  in  a 
2^ropT  natfrial,  which  consists  of  some  water,  a  good 
a»l  at  nigar,  and  all  the  impurities  which  the  juice 
ongiaslly  takoi  into  the  pan  contained,  because  when 
trptalliwtion  tikes  place,  the  crj'stals  formed  consist  of 
wily  one  land  of  matter  ;  therefore,  as  a  rule,  the 
>^*«k  formed  in  this  case  are  practically  pure  sugar, 
•od  therefore,  what  is  left  behind  when  the  crystals 
^^  sspanted  oat   most  contain   all    the   impurities 


originally  present,  plus  so  much  of  the  sugar 
as  has  not  been  crystallised  on  account  of  the  water 
stilly  present.  The  mass  in  that  state,  when  the 
bailing  is  finished,  is  lut  out  by  opening  a  plug,  or  slide 
valve,  in  the  bottom  of  the  apparatus.  I  cannot  show 
you  a  mass  actually  so  formed  from  beet-root,  because 
there  is  no  beet-root  factory  in  England  in  which  ibey 
work  exactly  in  the  way  I  have  described,  and  where 
they  make  these  crystals  from  beet-root ;  and  even  if 
I  could  show  you  some  of  the  mass  as  it  comes  from  the 
pan,  it  would  present  a  different  appoaranco  when  ex- 
hibited to  you  from  what  it  does  when  first  drawn  off, 
because  it  is  thou  hot;  and  when  it  is  cold,  as  it  would 
be  here,  some  of  the  sugar  which  the  syrup  contained 
when  hot  would  be  deposited,  ao^d  would  cement  the 
crystals  of  sugar  together,  so  that  the  mass  would  be  some- 
what hard.  I  have,  however,  prepared  here  what  is  not 
a  bad  reprbSentation  of  a  mass  as  it  comes  from  the  pan, 
only  I  have  rather  too  large  a  proportion  of  syrup.  It 
is  prepared  by  mixing  some  of  the  beet-root  sugar 
crystals  in  an  impure  syrup.  It  is  a  hard,  sticky  mass, 
which  does  not  look  a  very  promising  material  from 
which  to  extract  pure,  white  sugar.  The  sugar  now  has 
to  be  recovered  uom  this.  The  old  method  was  to  put 
the  mass  into  moulds  of  some  kind,  at  the  bottom  of 
which  holes  could  be  opened,  so  that  the  syrup  could 
gradually  drain  away,  and  leave  the  crystals  above,  but 
that  is  a  very  slow  process,  and  the  syrup  which  actually 
adheres  to  the  crystals  is  much  more  sticky  than  that 
which  I  have  here.  It  therefore  drains  away  very  slowly, 
takes  a  long  time  in  operation,  and  is,  after  all,  very  im- 
perfect. It  is  necessary,  therefore,  for  the  rapid  success 
of  the  operation,  that  we  should  employ  some  force  to 
aid  the  draining  of  the  syrup,  and  the  mode  usually 
adopted  is  M  make  use  of  a  so-called  centrifugal  machine. 
You  know  that  when  anything  is  set  rotating  very 
violently  on  its  axis,  the  outer  purtioles  of  it  at  any  por- 
tion of  their  course  tend  to  continue  their  motion  in  the 
direction  of  a  tangent  to  the  circle  at  that  point,  and  if 
you  make  the  motion  very  rapid,  the  force  which  makes 
them  tend  to  fly  off  becomes  very  considerable.  I  have 
here,  owing  to  the  kindness  of  Messrs.  Wainwright,  a 
model  of  a  centrifugal  machine,  such  as  is  actually  em  • 
ployed.  It  consists  of  an  outer  casing  of  iron,  inside 
which  there  is  a  drum  strongly  made,  the  sides  of  which 
consists  of  finely-perforated  copper,  or  in  some  cases  of 
woven  wire,  but  at  any  rate  it  is  a  pervious  coating. 
Liquids  are  capable  of  passing  through  that  coating,  but 
solids  are  retained  in  the  meshes.  I  will  now  pour  ia 
some  of  the  mixture  of  syrup  and  beet  crystals  to  the 
drum ;  and,  while  it  remains  at  rest,  very  httle,  if  any, 
will  pass  off.  There  is  an  opening  in  _  the_  outer 
casing  through  which  the  liquid  which  passes  into  it  may 
drain  away  conveniently.  On  setting  the  drum  in 
motion,  you  will  find  that  the  mass  which  was  lying  at 
the  bottom  becomes  separated  by  the  centrifugal  motion, 
and  spreads  itself  up  the  sides  of  the  drum,  and  as  the 
motion  is  continued  the  liquor  passes  through  the  meshes, 
and  the  sugar  is  becoming  quite  white.  The  syrup  ia 
now  running  out  very  rapidly,  and  on  increasing  the 
speed  of  the  drum,  the  sugar  is  spread  evenly  round 
the  sides.  When  it  is  going  at  its  highest  speed  I  will 
dash  on  it  a  little  water,  which  will  be  foroed  out 
through  it  and  will  slightly  wash  it,  and  thus  help  to 
carry  away  the  last  particle  of  syrup  which  might 
otherwise  be  left  behind.  On  stopping  uie  action,  I  can 
now  scrape  with  my  hand  enough  of  the  sugar  to  show 
you  the  nature  of  the  operation  that  has  taken  place 
while  the  syrupy  portion  has  drained  away  beneath. 

In  this  way,  and  in  this  first  operation,  about  three- 
fourths  of  all  the  sugar  that  can  be  obtained,  is  obtained, 
if  the  process  is  conducted  successfully.  The  syrup  that 
has  drained  away  is  obviously  worth  keeping.  It  is  a 
saturated  solution  of  sugar,  and  for  every  pound  of  water 
wo  have  there,  we  have  at  least  two  pounds  of  sugar,  for 
ono  pound  of  water  will  dissolve  that  quantity  of  sugar. 
It  ia  obviously  necessary  to  recover  as  groat  a  quantity  of 
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that  sugar  as  possible ;  the  symp  is  thetefore  treated  in  the 
following  way.  The  principle  is  very  simple,  althoagh  the 
details  of  the  process  are  somewhat  complicated.  The 
solution  is  concentrated  to  a  convenient  point,  and 
allowed  to  stand  for  a  considerable  time.  It  is  concen- 
trated in  a  vacuam  pan,  similar  to  that  I  have  described ; 
but  it  is  found  on  the  second  concentration  that  you  are 
no  longer  able  to  get  grain  formed  in  the  pan.  If  the 
original  solution  or  liquor  is  very  impure,  it  is  much 
more  difScolt  to  distiirb  that  state  of  sapersaturation  than 
if  it  is  comparatively  a  pure  solution  of  sugar.  Kow 
this  symp  that  has  been  drained  away  is  tea  more  impure 
tlum  the  original  thickened  juice  which  we  evaporated, 
and  accordingly  it  is  not  possible  to  get  crystals  of  sugar 
formed  in  the  pan  during  this  second  concentration. 
But  the  liquid  having  been  thickened  to  the  degree 
which  experience  has  found  necessary,  is  run  into  Isj'ge 
iron  tanks,  where  it  is  allowed  to  stand  for  a  fortnight 
or  three  weeks,  and  kept  at  a  moderately  high  tempera- 
ture. Crystallisation  then  slowly  takes  place,  and  the 
mass  is  then  stirred  up  with  some  fresh  syrup,  and  put 
through  the  centrifugal  machine  again.  This  constitutes 
the  second  product  of  fiictories,  of  which  I  have  two 
samples  here.  The  result  is,  of  course,  less  pure,  both  in 
appearance  and  in  reality,  than  the  first  product,  owing 
to  the  crystals  retaining  on  their  surfaces  a  large  pro- 
portion of  the  still  more  sticky  mother  liquid  than  the 
first  did,  and  not  only  a  larger  proportion  of  that,  but 
but  this  mother  liquid  itself  is  more  impure,  conse- 
quently the  whole  mass  contains  a  much  greater 
proportion  of  impurities  than  the  first  crop,  llie 
syrup  from  this  second  product  is  again  concentrated,  but 
by  this  time  it  is  so  impure  that  before  crystallisa- 
tion can  be  brought  about  after  it  is  concentrated,  it 
has  to  be  kept  for  six  months  in  tanks  'at  a  com- 
paratively high  temperature.  At  the  end  of  tiiat  time, 
a  comparatively  small  quantity  of  sugar  has  deposited 
out.  Some  of  such  su^  I  have  here,  but  I  am  bound  to 
say  it  is  the  worst  I  ever  examined.  It  looks  very 
nice,  but  if  there  are  present  any  persons  practically 
acquainted  with  sugar,  they  will  be  surprised  to  hear 
that  it  contains  over  9  per  cent,  of  salts,  although  it  is  an 
apparently  bright,  and  what  is  technically  termed  "  free" 
sugar.  This  leads  me  to  mention  very  briefly  the  fact 
that,  if  in  a  concentrated  solution  of  sugar  you  have 
various  other  matters,  if  you  only  give  it  time  enough,  it 
will  crystallise  out  in  actual  chemical  combination  with 
some  of  these  salts,  and  consequently  this  third  product, 
which  stands  a  long  time,  and  which  is  formed  from  the 
mother  liquid  containing  a  large  proportion  of  impuri- 
ties, is  not  merely  pure  sugar  coated  with  impure  syrup, 
but  is  actually  an  impure  product,  itself  also  coated  with 
syrup,  and  is  consequently  often  very  much  contaminated 
with  salts. 

The  syrup  which  drains  away  from  the  third  product 
has  no  longer  any  value  to  the  sugar-maker,  but  is  sold 
for  the  purpose  of  making  spirits  from.  It  is  diluted, 
fermented,  distilled,  and  thus  is  obtained  a  crude  beet- 
root spirit,  which  is  afterwards  rectified,  duly  flavoured, 
and  sold  as  French  brandy. 


ANSTJAL  mTEBNATIOHAI  EXHIBITIONS. 

The  offices  of  the  Commissioners  are  at  Upper  Ken- 
sington-gore, London,  W.,  Major-Qeneral  Scott,  R.E., 
secretary.  

Anttralian  Wool.— The  Agricultural  Society  of  New 
South  Wales  has  forwarded  to  Mr.  Sedgwick  8.  Cowper, 
secretary  of  the  Sydney  Commissionera,  a  series  of  ques- 
tions with  respect  to  various  samples  of  wool  sent  to  that 
gentleman,  with  a  view  to  elicit  information  as  to  the 
description  most  in  demand  and  likely  to  bring  the  best 
prices  in  London,  &o.    The  34  questions  proposed  are 


embraced  under  the  following  headings : — 1.  Samples  in 
the  Exhibition  and  their  suitability.  2.  Combing  and 
clothing.  3.  Greasywool.  i.  Washing, chemicals, yolk, 
&c.  6.  Scouring.  6.  Classing,  sorting,  skirting,  and 
packing.  7.  Dumping.  Through  the  exertions  of  Mr. 
Cowper,  much  valnabk  information  has  been  obtained. 
The  specimens  are  deposited  at  26,  Suffolk-street,  Pall- 
mall. 

Jewellery. — Some  cases  of  jewellery  for  exhibition 
have  been  received  from  Hong  Ken^  and  Morocco,  and 
some  Maltese  jewellery  has  also  arrived.  It  is  contem- 
plated to  have  a  department  of  this  branch  of  the  Exhi- 
bition where  the  family  jewels  of  private  persons,  lent 
specially  for  the  purpose,  may  be  exhibited,  the  owners 
having  the  right  to  withdraw  such  jewels  from  the  Exhi- 
bition, for  the  purpose  of  wearing  thorn  on  any  court  or 
other  occasion. 

Xnsioal  Instruments. — The  following  notice  has  been 
sent  to  exhibitors  of  musical  instruments: — Her  Majesty's 
Commissionera  reserve  to  themselves  the  right  of  giving 
recitals  in  public  on  the  musical  instrument  selected  for 
the  Exhibition  of  1872,  if  such  recitals  bo  deemed  ex- 
pedient in  the  interest  of  the  public.  Such  recitals  will, 
when  convenient,  take  place  m  the  Eoyal  Albert  Hall, 
and  the  names  of  manufacturers  of  instruments  will  be 
announced  in  the  programmes,  and  exhibited  upon  tho 
orchestra.  Instruments  which  may  not  be  used  in  tho 
recitals  given  in  the  hall  may  be  tried  without  removal 
from  their  Exhibition  allotments,  subject  to  the  approval 
of  her  Majesty's  Commissioners,  and  at  the  exhibitors' 
expense.  Any  additional  trials  which  exhibitors  may 
desire  to  have  carried  out  will  be  matters  of  arrangement, 
both  as  to  their  nature  and  cost,  between  her  Majesty's 
Commissioners  and  the  exhibitors  interested.  Ine  re- 
citals will  include  performances  upon  instrnmenta  ac- 
companied and  unaccompanied  by  other  instruments. 

ITniform  Fitoh. — A  notice  has  been  sent  to  the  makers 
of  musical  instruments,  inviting  them  to  a  meeting,  to  be 
held  in  the  arena  of  the  Royal  Albert-hall,  on  the  20tli 
January,  at  12  o'clock  noon,  when  the  question  of  one 
uniform  musical  pitch  for  instruments  exhibited  in  this 
year's  Exhibition  will  be  considered. 

Campanology. — It  is  contemplated  to  introduce  good 
change-ringing  on  a  peal  of  eight  bells  specially  hung 
for  the  purpose.  The  Ancient  Society  of  College  Youths, 
and  other  well-known  bell-ringing  associations,  may  be 
expected  to  perform  occasionally,  and  illusbrato  this 
essentially  English  branch  of  music 

Boyal  Albert  Hall  Concerts,  1872.— With  the  sanction 
of  Her  Majesty's  Commissionera  for  the  Exhibition  of 
1861,  President^  H.  B.  H.  the  Prince  of  Wales,  K.O., 
and  under  the  direction  of  the  Executive  Committee  of 
the  Boyal  Albert  Hall,  Chairman  H.  R.  H.  the  Duke  of 
Edinburgh,  K.G.,  the  Executive  Committee  of  the 
Royal  Albert  Hall  will  give  a  series  of  eighteen  musical 
performances  of  the  highest  class  during  the  time  tho 
exhibition  is  open,  in  the  months  of  May,  June,  and  July 
next,  for  which  a  subscription  list  is  now  opened.  These 
concerts  will  embrace  four  classes  of  music,  viz. : — 
Oratorios,  given  by  the  Sacred  Harmonic  Society,  under 
the  direction  of  Sir  Michael  Costa.  Operatic  and  Miscel- 
laneous Concerts,  given  by  Mr.  Mapleson,  who  will  have 
the  services  of  the  whole  of  his  opera  company.  Popular 
concerts,  given  by  Mr.  Arthur  Chappell,  the  manager  of 
the  Monday  Popular  Concerts  at  St.  James's  Hall. 
Grand  Choral  Concerts,  given  by  her  Majesty's  Com- 
missioners, under  the  direction  of  Mr.  Chas.  Oounod, 
with  the  aid  of  '•  The  Royal  Albert  HalJ  Choral  Society," 
consistingof  above  1,000  voices.  The pricesof  admission  to 
the  public,  forany  seats  not  subscribed  for,  foreach  concert, 
will  be  as  follows : — Single  admission,  balcony  front  seats, 
6s.  each  seat ;  arena  seats,  7s.  6d.  each  seat ;  amphitheatre 
stalls,  10s.  6d.  each  sea< .    The  subscrii^tions  for  seats  for 

the  entire  series  of  eighteen  conceits  will  be  as  foUows : 

Balcony  front  seats,  each  seat  three  guineas;  arena  seata. 
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och  seat  six  guineas;  amphitheatre  atalls,  each  seat 
KTQi  guineas.  The  seats  will  be  transferable.  The 
ExeentiTe  Committee  reserve  the  power  of  raising  these 
pwes  after  a  date  which  will  he  announced.  The 
coDceita  will  take  place  in  the  afternoons  and  eveniogs ; 
Ota  dates  will  be  duly  announced.  The  subscribers  to 
these  concerts  will  have  the  privilege  of  obtaining 
Kaam  tickete  for  the  Exhibition  of  1872  at  one  guinea 
each. 


EXHIBITIOHS. 

♦ 


Jit  XxldUtion  at  XUab.— In  the  notice  of  this 
oUlHtion  in  the  Jourttal  of  KoTiBmber  17th,  reference 
vai  made  to  the  models  of  kilns,  similar  to  the  well- 
known  Hoffinoan  continuous  kilns,  shown  at  the  Milan 
eihibitton  by  M.M.  Novi-Goebeler  and  Chinaglia.  A 
(onsnondent  says  that  "as  regards  the  Kovi- 
GoebeW  kiln,  which  is  an  imitation  of  the  Buerher 
tsA  Hamd  kQn,  two  judicial  trials  in  Italy,  the  first 
orried  oat  on  the  5th  September,  1869,  and  the  second 
<m  the  27th  September,  1870,  have  determined  that  the 
(O-^led  Novi-Goebeler  kiln  is  aeonlre/afm  of  the  Hoff- 
mami  continnons  kiln.  The  experts  present  at  the 
tmniiutions  were  the  engineers  Odozio,  Bnemmelle, 
Bnefarer,  and  (Colombo.  As  regards  the  Chinaglia  kiln, 
tro  umilar  examinations  {experlites),  held  respectively  in 
Mudi,  1870,  and  November,  1871,  have  had  the  same 
nnlts.  Tliey  were  carried  ont  by  the  engineers  Borella, 
Bia,  and  Coiaioni,  at  Turin.  The  last  expertise  or 
t»»>mi«1  examination,  also  ended  in  a  formal  declaration 
<£  the  novelty  and  originality  of  the  Hoffmann  con- 
tiaoos  kiln.  The  beauty  of  the  scientific  principles 
involved  in  this  mode  of  heating,  and  the  great  economy 
is  its  rtaults,  have  clearly  led  to  pLagiarisms  in 
\\^  aa  wdl  as  in  England.  It  embodies  the  first 
I^an  ever  cairied  out  in  practice  for  burning  fuel  in 
naall  pecet.  Small  fael  is  dropped  amongst  the  bricks, 
viidi  are  fint  dried,  then  gnulnally  more  and  more 
heated  by  the  fire  gases  led  firom  the  bricks  nearly  burnt. 
Ike  brida  themselves  are  thus  most  ingeniously  made 
to  serve  (1)  as  a  firegrate ;  (2)  a  Siemens  regenerator ; 
(3)  and,  yet  {urther  on  in  tne  course  of  the  air  to  the 
rhiBney,  as  a  drying  apparatus  for  carrying  off  the 
atoisture.  Hnndreds  of  these  kilns  are  now  in  use  in 
England,  France,  Prussia,  Austria,  Italy,  America,  and 
even  in  India  and  Australia." 
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Oving  to  the  physical  nature  of  the  country,  the  extent 
cf  lea  coast,  the  relatively  small  proportion  of  land  appro- 
piilicd  to  agriculture,  the  dissimilarity  of  climate  between 
the  an-hoard  districts  and  the  eastern  boundaries, 
fr)geth£T  with  the  supposed  influence  of  the  Gulf  Stream, 
a  vBtety  of  pursuits  have  arisen,  depending  as  much  on 
oataial  causes  as  on  industrial  labour,  and  thereby  caus- 
iBga  floctuation  in  the  earnings  which  makes  it  difficult 
to  generalise  them.  The  direct  extent  of  sea-board  in- 
''.^^es  no  less  than  13  J  degrees  of  latitude,  and  about  42 
of  kn>eitud«.  If  to  this  extent  be  added  the  length  of 
-oast  fomed  by  the  numerous  deep  fiords  intersecting 
She  eoontry,  from  its  eastern  bonndaiy  to  the  entrance  of 
tie  WUte  Sea,  it  will  be  more  than  doubled.  In  conse- 
joeace  of  theao  geographical  characteristics,  Mr.  Consul- 
Genaad  Crowe  observes  that  an  attempt  to  equalise  the 
(«BditKin  ot  the  labouring  classes  would  prove  extremely 
dzScalt.    Aocordixig  to  the  last  census,  takrai  on  the  31st 


December,  1865,  the  population  was  1,701,766  ;  of  these, 
269,042  inhabited  the  towns,  and  1,432,714  the  rural 
districts.  With  regard  to  means  of  Uving  and  employ- 
ment, they  ma^  be  divided  into  three  distinct  classes, 
viz.,  the  seafaring  peasantry,  occupying  the  islands  off 
Nordland  and  Finmark,  and  the  coast  side  of  the  fiords, 
extending  in  some  instcmces  as  far  as  100  miles  inland 
from  the  ocean,  alon^  which  small  farms  may  be  seen 
wherever  there  is  suf&ctentsoil  to  maintain  one  or  two  cows 
and  a  few  sheep  or  goats,  where  potatoes  may  be  grown, 
and,  under  favourable  circumstances,  a  littie  com.  Their 
subsistence,  however,  depends  mainly  on  the  fisheries. 
The  "bonde,"  or  real  peasant,  is  generally  the  owner  of 
the  land  he  farms.  This  class  may  be  considered  the 
kernel  of  the  nation.  The  property  of  the  "  bonde ' '  is 
not  sufficiently  large  to  exempt  him  from  work,  but  large 
enough  to  afford  him  and  his  household  establishment 
ample  support.  He  farms,  in  the  majority  of  cases,  not 
so  much  to  raise  produce  for  sale  as  to  grow  provisions, 
and  everything  necessary  for  spinning  wearing  apparel. 
If  situated  in  the  vicinity  of  a  town,  he  finds  easy  com- 
municution  and  a  ready  market  for  any  superfluous 
produce.  This  class  usually  build  their  own  houses,  and 
make  their  own  implements,  harness,  &c.  The  third- 
class  comprises  the  so-called  "  field  bonde "  (mountain 
peasants).  These  are  small  proprietors,  living  on  the 
verge  of  motmtain  tracts,  or  in  the  upper  valleys,  above 
the  level  of  the  corn-growing  districts.  They  live  chiefly 
by  rearing  catUe,  by  felling  and  fioating  timber  down  to 
the  saw-mills,  and  by  sale  of  game,  which,  during  the 
winter  months,  they  bring  to  market  in  a  frozen  state. 
Endeavours  have  been  made  to  improve  the  material 
as  well  as  the  intellectual  condition  of  the  working 
classes.  Savings  banks  have  been  established,  tenements 
built  for  workmen  and  their  families,  soup  idtchens 
opened,  co-operative  societies  formed,  and  washing  and 
bathing  establishments  introduced,  which  have,  generally 
speaking,  prospered  and  borne  satisfactory  results.  The 
deposits  in  the  savings  banks  and  co-operative  societies 
form  a'  striking  proof  of  the  prosperity  of  these 
establishments.  There  are  no  less  than  260  such, 
of  which  some  are  penny  banks.  The  deposits, 
in  1862,  amounted  to  £3,201,740,  and  in  1868  to 
£4,767,649,  showing  at  the  same  time  a  steady  increase  of 
deposiU,  made  principally  by  the  industrial  classes,  such 
as  small  traders,  operatives,  servants  and  labourers. 
The  lowest  deposit  taken  is  12  skillings  (6d.),  except  in 
penny  savings  banks,  4  percent,  interest  being  allowed, 
which  is  either  paid  out  or  carried  to  the  principal  at 
the  end  of  the  year.  The  banks  utilise  the  deposits  by 
discounting  exchange  obligations ;  by  lending  on  mort- 
gage, state  obligations,  shares,  &o. ;  the  rate  of  interest 
or  discount  vanes  from  6  to  6  per  cent.,  according _  to 
the  stringency  of  the  money  market.  A  certain  portion 
of  the  surplus  revenue,  after  deducting  the  expense  of 
management  &c.,  goes  to  form  a  fundamental  capita], 
and  whenever  this  amounts  to  one-fifteenth  of  the  de- 
posits, the  surplus  thence  accruing  is  appropriated  for 
benevolent  objects  and  public  improvements  of  various 
kinds.  A  certain  number  out  of  the  depositors  being 
elected  trustees,  everything  connected  with  these  estab- 
lishments is  ''submitted  to  them,  the  accounts  being 
regularly  published  and  widely  circulated.  The  intro- 
duction of  co-operative  societies  is  comparatively  of 
recent  origin.  The  system  has,  however,  been  success- 
fully carried  out,  and  it  is  spreading  throughout  the 
country.  The  returns  of  fivo  of  these  societies  have 
now  been  obtainable,  showing  profits  of  9J  per  cent., 
with  an  expenditure  for  management  of  6j  per  cent., 
leaving  a  surplus  of  4  per  cent.  A  portion  of  this  has 
been  returned  to  the  members  in  the  shape  of  dividend, 
and  the  remainder  has  been  carried  to  a  reserve  fund, 
the  respective  members  liaving  had  the  benefit  of  being 
supplied  with  unadiUterated  wares  at  moderate  prices. 
Strikes  are  as  yet  scarcely  known,  even  by_  name.  No 
instance  is  on  record  of  any  combination  having  occurred 
to  coerce  masters  with  the  view  to  oljtain Jua^  l"^^' 
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The  friendly  societies  aie  strictly  intended  to  insure 
assistance  in  case  of  sickness,  and  decent  burial  in  case  of 
death;  to  promote  education,  and  thereby  raise  the 
social  position  of  the  working-man  ;  and,  in  certain 
eventualities,  to  afford  him  pecuniary  aid.  Unconnected 
■with  such  societies,  there  is  a  law  which  compels 
mining  works  to  support  their  own  poor,  and  to  main- 
tain schools  for  the  education  of  the  workmen's  children. 
Towards  these  objects  a  monthly  deduction  of  2  or  3 
per  cent,  is  generally  made  from  the  earnings  of  the 
men.  Large  manufactories  and  industrial  est&blishmcnts 
have,  as  a  rule,  their  own  special  communities,  to  which 
the  workpeople,  by  mutual  agreement,  contribute, 
receiving  in  return  aid  in  case  of  sickness.  The  means 
by  which  education  and  social  intercourse  between  the 
respective  members  of  these  unions  are  promoted  are,  by 
periodical  lectures  followed  by  discussions,  and  by  free 
access  to  books,  periodicals,  and  literature  suitable  to 
their  position.  Libraries  are  being  gradually  formed, 
partly  by  contributions  from  the  members,  but  hitherto 
mainly  by  free  gifts.  Ilie  facUitv  of  access  to  these 
books,  together  with  the  occasional  meetings  afforded  to 
tho  working  man  by  means  of  these  unions,  tend  much 
improve  his  condition,  and  raise  him  morally  from  any 
contamination  which  often  his  vocation  may  expose  him 
to.  Independent  of  these  unions,  there  are,  in  every 
seaport  town  and  district  in  Norway,  charitable  in- 
stitutions, established  exclusively  for  the  bcne6t  of 
seamen,  their  widows  and  children.  These  are  main- 
tained chiefly  by  voluntary  contributions,  collected  by 
the  registrar  of  seamen,  whose  functions  are  similar  to 
those  of  the  shipping  masters  in  England. 

From  its  geographical  position  and  extent  of  seaboard 
Norway  is  eminently  more  maritime  and  commercial 
than  agricultural  or  manufacturing.  It  has  developed 
its  resources,  particularly  those  connected  with  shipping, 
more  prominently  in  proportion  to  its  population  than 
any  other  country.  All  male  inhabitants  of  towns  or 
districts  along  the  sea  support  themselves  by  piloting, 
serving  in  ships,  yachts,  and  boats,  as  well  as  those  em- 
ployed in  floating  timber ;  ship-boildeTS  and  those  en- 
gaged in  the  fisheries  are  compelled  to  enrol  them- 
selves on  the  seamen's  register,  and  are  liable  to  be 
called  out  for  naval  service  when  needed.  Only  re- 
gistered seamen  can  be  employed  for  piloting,  for  foreign 
going  voyages,  or  for  sea  fisheries.  Before  engaging 
himself  on  boud  a  foreign-going  vessel,  a  seaman  must 
obtain  a  ticket  from  the  registrar,  which  is  granted 
without  a  fee.  This  ticket,  enjoining  a  ship,  must  be 
handed  over  to  tho  captain.  It  only  requires  to  refer 
to  official  returns  to  show  how  rapidly  the  mercantile 
marine  has  developed  itself,  and  how  important  a  posi- 
tion it  has  assumed.  It  has  been  a  prevailing  opinion 
that  Norwegian  sailors  were  badly  paid  and  badly  fed  ; 
but  neither  of  these  assumptions  are  borne  out  by  the 
rates  of  seamen's  wages,  or  the  lists  of  stores  issued  both 
for  short  and  long  voyages.  The  vessels  are  generally 
better  manned  than  the  English  ;  where  the  latter  em- 
ploy twelve  men,  the  former  have  fifteen  men.  More 
harmony  is  also  said  to  exist  between  a  Norwegian 
master  and  his  crew  than  is  found  on  board  an  Eng- 
lish vessel  of  tho  same  class.  The  registrar  of  seamen 
in  Norway  has  to  superintend  the  engagement  of  sea- 
men for  foreign-going  vessels,  the  same  as  a  superin- 
tendent in  Englarid.  No  vessel  can  be  cleared  out  at 
the  custom-house  without  articles  having  been  previously 
signed  in  presence  of  a  registrar.  'The  pro  rata  con- 
tribution from  every  seaman  is  agreed  upon,  which,  on 
completion  of  the  voyage,  is  paid  by  the  master  to  the 
registrar,  and  by  him  to  tiie  cashier  of  the  institntion  to 
which  the  seaman  belongs.  Formerly,  there  existed  but 
one  sailors'  institution  for  the  whole  country,  but  now 
there  may  he  found  one  in  every  registering  district. 
These  tend  much  to  attach  seamen  to  tbeii  respective 
homes. 

With  respect  to  the  distribution  of  the  population, 
there  exist  but  few  inland  towns.    An  occasional  cluster 


cf  small  fiurm-hooses  and  buildings  to^  the  nearest  ap- 
proach  to  what  may  be  tenped   a  village.    Fannen, 
being  proprietors  of  the  land,  with  their  housemen,  and 
servants,  and  foresters,  seem  to  form  the  whole  of  the 
inland  population.      Skilled  mechanics  or  handicrafts- 
men are  few,  and  those  not   the  best  of  their  kind. 
They  generally  travel  from  farm  to  farm,  in  order  to  do 
some  special  work  to  which  th^  skill  of  the  houseman 
or  labourer  is  found  to  be  inadequate.    They  reside  and 
live  with  their  casual  employers  during  the  term  of 
their  temporary  service.      Farmers  weave  their  own 
linen  and  cloth,  and  tan  their  own  leather.    Bailways 
have  in  many  parts  of  the  country  materially  assisted 
the  farmer  in  getting  a  better  market  for  the  produce  of 
his  land ;  but,  as  a  rule,  either  a  market  does  not  exist, 
or  it  is  inconvenienUy  distant.    The  food,  both  of  the 
master  and  labourer,  is  of  an  inferior  description,  con- 
sisting of  coarse  rye  or  barley-bread,  porridge  of  barley 
or  oats,  potatoes,  or  salt-fish.    Fresh  meat  is  seldom 
seeil  on   the  table  of  the  small   farmer,  and  to  the 
labourer  it  is  a  rare  luxury.     Coffee  alone  is  mnch  con- 
sumed, both    morning  and  afternoon,   in  the  nooreet 
cottage.    The  Norwegian  labourer  is,  nevertheles,  not 
a  very  discontented  being.     His  wants  are  few,  so  that 
his  position,  after  all,  may  bear  comparison  with  that  of 
wealthier' countries.    All  is    stint  and  parsimony,  but 
the  eye  of  the  observer  is  not  often  shocked  by  scenes 
of   distressing  poverty.     It  may  be  remarked  of  the 
rural  population  of  Norway,  that  if  not  remarkable  for 
intelligence,  there  always  exists  a  certain  amount  of 
rough-and-ready  handiness.    This,   in  the  opinion  of 
Mr.  Crowe,  is  caused  by  the  great  want  of  skilled  work- 
men.    The  common  peasant  can   generally  repair  his 
own  implements,  vehicles,  and  harness,  and  in  many  in- 
stances shoe  his  horses ;  and,  owing  to  the  system  of 
compulsory  education,  can  always  read  and  write.  These 
qualities  render  the  Norwegian  an  excellent  and  gene- 
rally successful  emigrant ;  and  he  is  recognised  as  such 
in  America  and  elsewhere. 

Owing  to  the  nature  of  the  climate,  work  on  the  land 
is  confined  to  some  five,  or  at  most  six,  months  in  the 
year ;  forests  yield  means  to  the  Norwegian  to  fill  up 
the  remainder.     This  branch  of  industry  is  carried  on 
according    to  the    following    description : — A    person, 
whose  position   and  duties  are  highly  responsible  and 
confidential,  is  selected  by  the  tim&r-metchant  to  mark 
and  purchase  timber.     Ordinarily  the  seller,  through 
the  agent,  obtains  a  sum  in  advance,  to  enable  him  to 
pay  tor  the  labour ;  for  this  advance  the  agent  is  re- 
sponsible immediately  to  his  principal,  but  as  soon  as 
possible   secures  himself   by  marking,  with  a    special 
mark,  the  felled  logs ;  such  a  mark  fully  establishing 
legal  right  therein.      Labour  in  the  for«st  is  chiefly 
done  by  contract.    Felling  emd  stripping  the   bark  is 
tho  first  process.     Small  trees  are  sometimes  felled  for 
6d.  or  8a.  per  dozen.    Timber  which  is  intended  for 
sawing  will  cost  from  Is.  to  Ss.,  according  to  the  di- 
mensions; for  large  \imber,  however,  more  would   be 
paid.    After  having  been  felled,  horses  are  used  to  dravr 
the  logs  into  convenient  heaps,  to  await  the  8now-£aIl 
for  further  drawing.    When  sledges  can  be  used,  and. 
the  logs  can  bo  dragged  along  the  ice-roads,  they  are 
transported  to  the  frozen  water-courses.    Drawings,  like 
felling,  is  generally  carried  on  by  piece-work,  and    a 
dozen  logs  may,  of  course,  demand  very  different  prices, 
but  the  owner  of  a  horse  is  generally  ready  to  agree  for 
a  price  which  will  give  him  Ss.  to  6s.  for  labour  for  horse 
and  man  per  day.     Floating  is  undertaken  by  a  com- 
pany called  the  "  Timber  Direction,"  and  mnui  of  this 
work  is  done  by  contract;   the  day-labourers'   -wages 
range  from  Is.  4d.  to  Is.  8d.    At  saw-mills,  wliere  most 
of  fliie  timber  is  taken,  wages  vary  very  considerably, 
according  to  situation,  skill,  and  power  applied. 

To  the  fishing  community,  who  depend  for  support  on. 
the  produce  of  uie  sea,  which  likewise  forms  one  of  the 
chief  sources  of  wealth  to  this  country,  about  one- fourth 
of  the  whole  population  belongs.    It  not  oiily  affords  a 
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eh««p  Ttjde  of  conaumption  to  the oommonityin genera], 
bat  alio  the  means  of  pioTiding  themselves  wiUi  small 
loxuries  which  are  denied  to  many  of  the  furmcrs,  and 
•bo  form  one  of  the  staple  exports  of  the  conntrr.  There 
ire  four  main  fisheries  in  the  year;  the  winter  and  sammer 
ood-flaheary,  and  the  spring  and  antomn  herring  fishery. 
When  not  engaged  in  these  fisheries,  a  portion  proceed 
to  the  bank  and  Arctic  fisheries,  while  others  remain  at 
home  to  repair  their  fishing  gear,  and  to  convey  the  cured 
tth  to  market.  They  generally  fish  in  gangs  or  com- 
of  which  a  part  roan  the  yachts  or  coasting 


Te«eb  emplOTed  for  carrying  Qie  fish  to  market  and 
hcin^inig  back  their  own  provisions.  No  exact  rate  of 
Mjnmgs  can  be  given,  as  they  so  raaoh  depend  on  the 
state  of  the  weather  at  the  fishing  season,  out  want  or 
peoaiy  b  seldom  met  with  in  that  class  of  the  community. 
Until  of  late  years,  many  trades  were  shackled  by  restric- 
tkniB  imposed  by  gnilds,  which  have  been  finally  sup- 
pressed, and  a  salutary  competition  ia  now  the  result. 

In  drawing  a  comparison  between  the  earnings  of  the 
iDduatzial  classes  in  Norway  and  those  of  the  United 
Kingdom,  the  comparison  must  be  confined  to  those 
k>eated  in,  or  in  the  neighbourhood  of,  towns,  and  it 
will  be  found  that  the  skilled  artisan,  as  well  as  the 
common  labonrer,  is  more  favourably  situated  in  England. 
Besides  the  higher  cost  of  fuel  and  clothing,  another 
drawback  consists  in  the  military  system,  which  compels 
every  man  to  serve  either  in  the  army  or  the  navy.  For 
the  former,  the  agricultural  and  other  classes  are  selected, 
who  have  to  serve  annn>illy  one  month ;  for  the  latter, 
the  coast  and  fishing  population. 

fTi  bt  eontnuudj 


PRIVATE  OA8  MANUFACTURE. 

One   of  the   latest   inventions  for  the  purpose  of 
oabling  small  consumers  to  roanuf<ictnre   their  own 
gas  ia  that  of  Mr.   Symes,  who   specially  claims   for 
hia  appaiatos   that    it    affords    an   opportunity    for 
almost   everybody   to    make    their    own    gas.       He 
tJaioB,  when  the  consumption    is  that   of    twenty- 
five  lighta,  that  his  Patent  Portable    Oas  Apparatus 
gives   the  consumer  the   power   of  making   bis    own 
gas  at  a  cheap  rate.     The  first  cost  of  the  apparatus, 
from  twenty-five  up  to  thirty  lightu,  is  said  to  range 
between  twenty  and  twenty-five  shillings  per  light,  the 
lata  decreasing  with  every  increase  of  light.     Sl.ido 
from   "  slack,"   the  cost  of  the  gas  is  rockonpd  at  a 
shilling  per  1,000  cubic  feet.     Slado  from  cunl  at  18s. 
per  ton,  with  10  per  cent,  of  cannul,  the  cost  is  given  at 
2s.  2d.  per  1,000  feet.    The  illuminating  power  is  re- 
posted  as  eqatl  to  18  candles  or  more,  while  the  purity 
of  the  gas  is  stated  to  be  perfect.    At  a  recent  trial,  the 
gaa  waa  produced  in  a  small  iron  retort  fitted  into  what 
reaemhied  an  ordinary  stove,  the  fire  which  heated  the 
retort  being  also  available  for  ordinary  domestic  pur- 
rn«e»,     A  boy  shovelled  in  about  three  pounds'  weight 
of  lather  indifferent  coal,  and  the  door  of  the  retort  was 
than  dosed,  fitting  gas-tight  into  its  place  without  any 
fwiMMiy  of   "luting,"   that  is  to  say,  without  any 
plaatBiBg  up  of  the  dnor  of  the  retort  to  prevent  the 
escape  o(  gas-     Within  a  few  seconds  from  the  closing 
of  the  retort,  the  gas  began  to  flow  out  of  the  burners, 
■ad  burned  brilliantly,  the  number  of  the  flames  being 
increased  as  the  coal  underwent  distillatiun.     It  is  not 
ahaolately  necessary  to  use  coal,  or  coal  alone,  bones, 
wood,  or  peat  being  available.      Peal,  however,  gives  a 
weak  gaa.      On  its  way  from  the  retort  to  the  burner, 
tite  na  paases,  first  of  ull  through  water,  which  deprives 
it  of  certiin  impurities,  after  which  it  enters  a  condenser 
where  the    tar    accumulates,   and    from    whence    this 
material  can  be  readily  drunn  by  means  of  outlet  pipes. 
At  the  foot  of  tho  condenser  i.s  the  purifier,  and  thcnee 
the  gas  proceeds  int  >  tho  gisholder.    The  apace  occupied 
by  the  apparatus  ia  very  inoJcratc,  the  btuk  depending 
Biinly  on  the  siz'j   wbich  \i  thought  desirable  for  the 


gaaholder.  The  erection  of  the  affair  is  within  the 
compass  of  an  experienced  gasfitter.  Tho  process  of 
manufacture  is  so  automatic  that  a  domestic  servant  once 
instructed  could  manage  it  with  quite  as  much  facility  as 
the  machinery  of  a  kitchen  range.  All  the  solid  refuse 
of  the  house  which  happens  to  bo  of  a  combustible 
character  may  be  turned  to  account.  The  design  of  the 
invention  is  to  provide  individuals  with  a  supply  of  gaa 
where  the  smallness  of  demand  precludes  the  operation 
of  a  regular  gas  company.  Mr.  Symes  is  also  prepared 
with  a  modification  of  his  apparatus  for  use  on  board  ship. 
The  following  ia  a  technical  description  from  the  specifi- 
cation of  the  patent,  the  purpose  of  which  is  the  supply 
of  cheap  and  pure  gas  to  churches,  hospitals,  private 
houses,  shops,  offices,  warehouses,  factories,  and  other 
buildings,  as  well  as  to  steamboats,  railway  carriages, 
signal  ships,  lighthouses,  &c.  As  to  the  generation  of 
gas,  it  is  preferable  to  do  it  from  wood,  but  coal,  paper, 
peat,  resin,  "  dead  oil,"  and,  in  fact,  almost  any  material 
may  be  used.  It  should  be  distinctly  understood  that 
no  part  of  the  invention  relates  to  the  use  of  any  par- 
ticular substance  or  compound  for  producing  the  gas  or 
for  burning  wood,  &c.  The  appnr.itus  is  provided  with 
a  circular  box  or  retort  of  iron,  or  other  suitable 
material,  which  may  be  placed  in  a  kitchen  range,  or  in 
any  ordinary  stove.  The  form  of  this  box  or  retort 
allows  it  to  be  surrounded  by  the  flre,  and  quick  and 

!  economical  production  of  gas  is  thereby  obtained.  The 
box  is  perfectly  closed  by  a  cover,  fitted  with  a  face  like 
a  valve,  instead  of  being  made  tight  by  means  of  lime  or 

I  cement,  as  in  ordinary  gas  retorts.  The  retort  is  con- 
nected by  a  pipe  or  tube  to  a  hydraulic  main,  which  may 
be  placed  in  the  chimney,  or  arranged  and  supported 
in  any  convenient  position  in  or  near  the  house  or 
structure.  This  vessel  is  partially  filled  with  water,  and 
the  pipe  or  tube  which  connects  the  n-tort  with  the 
hydraulic  main  has  one  opening  above  the  water,  and 
another  below  the  surt'ucu.  The  hydraulic  main  is  pro- 
vided with  a  safety  valve,  and  when  the  pressure  in  the 
retort  rises  above  a  certain  degree,  the  safety  valve  ia 
forced  open,  and  the  gas  escapes  into  the  chimney,  or 
into  a  pipe  or  passage  leading  thereto.  Except  when 
the  safety  valve  ia  open,  the  gas  leaves  the  pipe  through 
the  opening  below  the  water  level,  and  the  apparatus 
will  thereby  work  with  a  pressure  considerably  less  than 
if  the  gas  entered  the  main  above  the  water.  The  exit 
pipe  for  the  gas  is  at  tho  top  of  tho  hydraulic  main,  and 
the  tar  pipe  is  at  tho  end  or  side  thereof,  level  with  the 
surface  of  tho  water.  The  main  is  provided  with  a 
covered  aperture  for  pouring  in  the  water,  and  with  a 
tap  for  permitting  it  to  escape.  By  this  means  the  level 
of  the  water  in  the  main  can  bo  so  regulated  aa  to  ensure 
tho  continual  proper  working  of  tho  apparatus.  The 
gaseous  products  of  combustion  received  from  the  retort 

!  into  the  hydraulic  main  arc  by  tho  latter  separated,  ao 
that  the  gas  passes  away  through  the  exit  pipe,  while 
the  tar  and  other  impurities,  except  the  sulphur,  are 
carried  off  by  the  iar  pipe,  which  terminates  in  a  larger 
tube  or  cylindrical  vessel,  arranged  below  the  main. 
The  hydraulic  main  is  connected  by  the  gas  exit  pipe  to 
a  condenser,  which  is  a  vessel  having  within  it  a  series 
of  vertical  partition  plates,  so  arranged  that  the  gas 
passes  alternately  over  and  under  the  other  until  it 
leaves  the  condenser.  The  latter  is  connected  to  a  puri- 
fying vessel,  which  is  divided  vertically  intotwochambers, 
in  one  of  which  there  is  a  series  of  sieves  containing 
lime,  and  in  the  other  similar  sieves,  with  sawdust, 
sand,  or  other  suitable  material.  Tho  gas,  as  it  enters 
the  purifiers,  passes  up  through  tho  lime,  and  enters  the 
second  chamber,  and  descends  through  the  sawdust, 
thence  passing,  free  from  sulphur,  away  through  the 
pipe  to  the  gasholder.  This  gasholder  is  preferably  a 
cylindrical  vessel,  which  may  bo  made  of  sheet  iron, 
zinc,  &c.,  and  is  partially  filled  with  water.  It  may  be 
made  of  any  required  capacity.  Inside  the  gasholder  ia 
an  inverted  chamber,  which  opens  into  the  water,  and 
which  rises  and  falls  in  proportion  to  the  quantity  of  gaa 
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in  the  holder.  At  the  top  this  interior  vessel  is  providecl 
with  a  small  talie,  whiih  pHsaes  through  a  guide  at  thu 
top  of  the  holder ;  it  has  also  a  burner  attached,  whurehy 
the  quality  of  th«  gas  in  the  holder  can  he  tested  at  any 
time.  Instead  of  using  a  cylin>lrical  metal  gasholder,  hd 
air-tight  bag,  made  of  india-rubber,  gutta-percha, 
leather,  or  other  flexible  material,  may  be  used.  In 
Cases  where  it  is  desii'able  to  intrenge  the  brilliancy  of 
the  light,  a  small  carburetting  vecsel  may  be  provided, 
this  being  partially  filled  with  undistilled  naphtha,  or 
other  carbonaceous  liquid ;  the  gas  passes  from  the  gas- 
holdet'  in  the  vessel,  where  it  absorbs  carbon,  and  con- 
■eqaently  increases  the  power  and  brilliancy  of  the  light. 


BOOLE  PRATIQUE  DE8  HAUTE8  ETUDES, 
PARIS. 

This  high  school,  formed  by  the  Minister  of  Public 
Instruction,  M.  Duruy,  and  installed  at  the  old  Sorbonne, 
has  been  continued  by  the  present  government,  and 
Promises  to  t^ke  an  important  position  amongst  ednca- 
tioniil  establishments.  Its  plan,  being  somewhat  new, 
deserves  special  notice ;  it  is  historical,  philological,  and 
Bcientiflc.  but  not  technical,  that  is  to  say,  it  is  not  a 
•peciiil  school  for  pupils  intended  for  any  of  the  profes- 
sions, but  a  college  intended  to  foster  studies  of  the 
highest  character,  tu  raise  the  general  level  of  literary  and 
scientific  knowledge,  to  form  taronts  capable  of  occupying 
the  highest  professorial  duties,  or  to  nndertake  scientific 
missions,  or,  as  it  has  been  Said,  to  raise  France  to  her 
proper  intellectual  rank  in  Europe,  and  prepare  the  way 
for  the  establishment  of  true  universities  in  the  fullest 
sense  of  the  word,  which,  it  is  maintained.  France  does 
not  possess  at  present.  The  word  practical  in  the  title 
demands  explanation.  It  is  not  used  in  the  ordinary 
sense,  but  signifies  that,  whereas  the  Sorbonne  and  the 
College  de  France  offer  lectures  on  the  various  branches 
of  literature  and  science,  the  Ecolo  Pratique  des  Hautts 
Etudes  brings  its  students  into  more  intimate  relations 
with  its  professors,  and  teaches  literature  and  science  in 
the  manner  of  the  medical  and  other  schools,  by  tho  prac- 
tiail  means  of  study,  rcanimation,  and  experiment,  in 
short,  by  a  collegiate  system  of  the  must  complete  kind, 
the  only  difference  being  that  its  courses  of  study  com- 
mence where  those  of  the  colleges  leave  off,  and  create 
tavanfi  out  of  well-instructed  scholars.  Thepu|.ils  of  this 
school  must  thircfore  have  passtd  through  all  the  prclinii- 
nary  couises  of  superior  education.  The  programme  of 
the  historical  and  philological  section  for  the  current 
half-year  is  now  before  us,  and  its  heads,  with  tho  names 
of  the  professors,  will  give  an  idea  of  the  importance  of 
the  new  school.    They  are  as  follows : — 

1.  Egyptian  ritilology  and  Auliquilies. — Professors, 
the  Vicoiiite  de  RougS.  member  of  the  Institute,  and  M. 
Maspero.     Subjects. — Study  of  picratic  writing  ;  papy- 


and  M.  Carri^re.  Subjects. — Grammatical  interpretation 
of  the  history  of  Joseph  and  tho  history  of  Samson ; 
interpretation  of  si  lections  from  the  first  forty  chapten 
of  the  book  of  Isaiah. 

6.  Arab  and  fertian  Zatiguaget. — Professor  Onyard. 
Subjects. — Explanation  of  the  "  Cbristomathic  Ar«b«" 
of  M.  S.  de  Sacy.  Explanation  of  the  "  Oubistan  "  of 
Sadi. 

7.  The  Samerit  Zanffuage. — Professors,  MM.  Honrette, 
Besnanlt  and  Bergaig^ne.  Subjects. — Explanations  of 
■elections  from  the  '■  Episodes  of  Mahabharata,''  and  of  the 
"Seventh  Mundala"  of  Rig  VMa. 

8.  The  Ronton  2bw^f<cj.—Profes80is,MM.  Gaston,  Paris, 
and  Brachet.  Subjects. — Critical  exercises,  philosophical 
and  literary,  and  grammar. 

9.  Comparative  Orammar. — Professors,  M.  Michel  Br£al, 
of  the  College  of  France  ;  and  M.  Bergaigne.  Subjects. 
— Exercises  in  comparative  grammar,  and  course  of  Indo- 
European  phonetii^. 

10.  The  German  language. — "  Practical  Courses,"  by 
M.  Hermann. 

The  rooms  set  apart  for  study  are  open  every  day  to 
the  students  of  the  section. 

The  scientific  sections  have  chemical  and  philosophical 
laboratories,  well  stocked  with  instruments  and  materials, 
at  the  Sorbonne;  and  that  of  natural  history  at  the 
Jardin  des  Plant^.  The  first  professors  in  France  are 
appointed  to  these  sections  also,  and  superintend  the 
laboratories. 

It  is  impossible  to  overrate  the  value  of  a  school  erected 
upon  such  a  high  and  broad  biisis  as  that  which  is  here 
sketched  out,  and  its  success  is  almost  us  important  to 
other  countries  as  to  Fiance,  for  whatever  raises  the 
standard  of  education  in  thut  country  must  haveatendency 
to  elevate  it  throughout  the  civilised  world. 


PARIS  SALON,  1872. 
The  annual  exhibition  of  works  by  living  artists, 
foreign  as  well  as  French,  is  announced  to  take  place, 
as  usual,  on  the  first  day  of  May.  The  extent  of 
tho  exhibition,  and  the  regulations  concerning  it,  differ 
from  those  of  former  years.  The  limitation  of  spare 
arises  principally,  if  not  entirely,  from  the  faciof 
some  portions  of  the  Palais  de  I'lndustrie  being  oecnpied 
by  the  offices  of  the  Minister  of  Finance,  whose  estab- 
lishment was  burnt  do^ita  on  the  fiill  of  the  Commnne. 
Tho  alterntions  in  the  rrgulutions  are  the  result  of  the 
opinions  of  the  Minister  and  the  Director  of  the  Beaux 
Arts.  The  main  changes  are  as  follows: — In  the  first 
place,  the  limitation  of  each  artist  to  two  works  in  any 
one  or  more  sections  is  done  away  with,  and  each  painter, 
sculptor,  architect,  or  engraver  may  send  in  as  many 
examples  as  he  may  think  fit,  the  jury  being  at  liberty  to 
accept  or  reject  without  any  other  limit  than  that  en- 
rus  anastasi.  2  and  4;  comparative  study  of  hieroglyphic  1  fc^rced  upon  it  by  the  space  at  its  command,  which  will 
and -Coptic  gruDjmar.  I  be  about  half  the  usual  amount ;  the  pictures  and  draw- 

2.  Greek  Fhtlology  at.d  Jntiqtiities. — Professors,  M.  W.  I  ings  will  thus  necessarily  be  reduced  by  about  one-half, 
H.  Waddinglon,  of  the  Institute,  M.  Toumier,  and  M. 


Robiuu.  Subj'  cts. — Paloographic  excrciiies ;  examin- 
ation of  the  latest  works  concerning  the  text  of  So- 
phocles; study  of  the  constitutions  of  tho  republics  of 
Greece,  through  authors  and  iimciipiions. 

3.  Jit/mnn  Jfttcripttous  oitd  Ayitiquilten. — Professors,  M. 
M.  L^on  Renirr  and  Ch.  Morel.  Subjects. — Origin  and 
development  of  municipal  institutions  in  the  Roman 
empire. 

4.  Latin  Fhilohgy. — Professor,  M.  Thurot,  of  the  In- 
stitute.   Subjects. — Orammar  and  critiques  of  tt  xts. 

6.  Bittory. — Frofessois,  M.  Alfred  Maury,  of  the 
Institute,  MM.  Mound,  and  Thevenin.  Subjects. — 
Critical  history  of  the  Latin  sources  of  French  history ; 
critical  study  of  the  epoch  of  Charles  the  Simple; 
Juridical  studies  of  the  two  first  races. 

6.  The  Semitic  Zatigtiaget. — A.  Mehrcu:,  Syriac,  and 
Chaldiac. — Professors,  M.  d«  Fremery,  of  the  Institute, 


or  1.600  in  place  of  3.000  ;  the  sculphire  will  not  neces- 
sarily be  reduced  in  amount,  as  the  garden  is  capable  of 
accommodating  a  large  number  of  works.  In  tne  next 
place,  the  possession  of  medals  or  other  honours  will  not 
exempt  the  works  of  any  artist  from  examination  by  the 
jury — all  will  have  to  pass  the  ordeal.  M.  Charles 
lilanc,  the  direcUir,  demands  a  sevcie  jury,  laying  it 
ilown  as  u  rule  that  a  State  exhibition  should  be  ct  m- 
jjosid  of  monumental  art  only,  works  executed  to  order, 
or  decorative  works  of  a  high  standard  of  excellence  ;  he 
protests  against  such  an  exhibition  beinj;  regarded  in  the 
light  of  a  mere  opportunity  for  the  exhibition  of  cabinet 
pictures,  domestic  subjects,  &c.,  and  calls  upon  the 
artists,  in  their  own  interest,  to  establish  exhibitions  of 
their  own,  like  those  of  the  various  artistic  societies  of 
-London,  and  promises  them  the  aid  of  theStato  in  supply- 
ing a  gallery  until  the  societies  are  able  to  build  for 
themselves.    With  the  view  of  ohtainisg  a  high-r-'' 
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jary,  the  eleclion  of  the  greater  part  of  the  members  of 
that  bodjr  ia  not  left  to  hU  ezhibitiag  artists,  but  to  those 
only  who  hare  preTioosly  obtaineJ  ftrat-claas  medals,  or 
thixr  equivalent,  arguing  that  yoaag  artists  who  hare 
aot  obtained  souh  rewarila  do  not  yet  form  a  portion  of 
tto  artiatki  body,  and  are  moreorer  likely  to  rote,  not 
fcr  Uie  beat  jorora,  bat  for  those  who  are  likely  to  be 
moat  lenient  ;    the  smaller   remaining  portion  of  the 
jary  lo  be  notninated,  aa  heretofore,  by  the  Minister  of 
the  Beaox-Arts.     A  change  is  also  made  in  the  arrange- 
Best  of  the  madala    Furmurly,  there  were  tint,  secoud, 
and  third  class  mndaU  ;  these  were  set  aside  a  few  years 
mnee  tor  a  firat-claas  medal  only,  three  of  which  placed 
an  artist  in  the  lirat  rank,  and  generally  led  to  the  cross 
of  tbe  Legion  of  Honour ;  now  there  are  to  be  drat  and 
snood  daas  meJals,  bat  only  to  be  given  once  to  any 
aniat ;  the  great  medal  of  houoar  for  nny  one  wurk  of 
leuurkable   merit   is  retained.    The  report  proposes  a 
gnat  iunoration  with  respect  to  the  admissioa  of  tbe 
inbfic  to  the  BiUon,  which,  it  is  argued,  should  be  entirely 
graUntoos ;  but,  considering  the  stale  of  the  finances  at 
me  present  moment,  that  plan  will  nut  be  fully  carried 
out  at  present,  the  only  chinge  to  take  place  next  ytar 
bang  the  eatablishment  of  two  free  days  a  week  inste.td 
of  one,  namely,  SSunday  and  Xharsdny,  in  place  of  only 
the  former.     The  question  of  making  the  admission  W 
Hn  salon  always  gratuitous  has  raised  considerable  op- 
podtiaa.    It  ia  argued  thut,  by  throwing  open  the  doois 
to  the  public,  tbe  ruotns  will  be  uuduly  thronged,  as  they 
•ted  to  be  un  Sundays,  the  pictures  corerea  with  dust, 
tad  the  intereats  of  artists  (iamaged,  from  tbe  fact  that 
toanoissenr*  will  hare  but  little  opportunity  of  carefully 
ctuuniag  the  works  exhibited.    There  is  force  in  these 
tlijectiona,  but,  at  the  Same  time,  it  may  bo  said  that  if 
trdy  day  were  free,  the  crowding,  except  on  Sunday, 
Vonld  not  be  gr<Bat :  but  eren  on  the  pay  days  the  salon 
1*18  often  too  f lUl  for  comfort  and  tbe  proper  study  of 
Qaftetaics. 


60BBS8P0NDSHCS. 


AMOLO-INDIAN  BOUTES. 

Sn, — In  the  Mediterranean,  imperial  interests  are 
Matparatirely  secure,  sea-borne  on  England's  native 
denisnt ;  and  a  like  dictum  is  true  respecting  the  mari- 
tae  conditions  of  our  Indian  Empire  in  the  Persian 
Galf. 

Sow,  a  geographical  line  from  Acre  to  Mohamra  con- 
tftntws  the  shortest  interral  between  the  two  seas,  and 
this  aeema  the  most  suitable  railway  route,  taking  all 
cimunjtances  into  consideration,  both  termini  occupying 
ttzoay  strategic  positions,  and  Acre  only  requiring  u  sea 
Wall  to  render  the  harbourage  as  secure  us  Mohamra. 
Bn  my  letter  in  your  Journal  of  April  1,  1870. 

The  time  of  the  present  overlaud  route  would  be 
Aianiml  from  three  to  four  days,  and  the  salubrity  of 
Ika  sea  transit  increased,  by  making  a  branch  railway 
fri«  ao«ne  point  of  the  Cairo  and  Khartoom  line  (now 
ia  esaBse  of  coustructiun)  to  Suakm,  a  port  every  way 
JMmbte  tu  Sues.  The  prevailing  winds  in  the  Bed 
thataia  N.W.  and  8.K.,  coniiuuous  for  eight  mouths 
aad  fouc  months  respectively,  and  either  wiuu  would  be 
Suae  or  leas  on  the  ship's  beam  in  the  possa^se  trum 
Ihtakin  to  Aden,  us  also  on  the  return.  'I'hus  tully  8UU 
vf  the  upper  and  luiddiu  seo,  with  its  coutmry 
and  cuii-entd,  would  be  avoided,  and  in  calms 
terrible  furnace  heats,  which  paralyse  the  strongest 
taatyjes,  and  are  so  prollho  ol  disease  aud  loss  ot  lile. — 
I  am,  dcu.,  IxotoaTua. 

tiamii.,  Mth  tXo.,  istl. 


24th  Nor.  (page  29},  I  recollect  that,  at  the  reading  of  a 
p  iper  by  Mr.  Uor  ice  fJreeley,  at  Now  York,  in  December, 
18j9,  in  favour  of  a  railway  from  New  York  to  Son 
Francisco,  it  was  objected  th-tt  the  Indian  tribes  would 
interfere  and  prejudice  the  scheme.  But  the  railway  has 
been  made,  and  I  believe  no  obstruction  has  occurred, 
although  the  line  transits  the  Indian  territory  described 
in  Mr.  W.  H.  Dixon's  '"  New  America,"  where  the  cruel- 
ties formerly  practised  by  "these  savages  are  mentioned. 
Towns  and  villages  are  increasing  near  the  line,  while 
advancing  civilisation  has  stimped  out  the  Mormon 
nuisance,  and  must  eventually  clear  out  the  savages.  So 
it  would  be  near  tbe  line  from  Scubtri  to  Baroda,  r<d 
Bagdad,  shown  in  the  map  aHl$  page  2o,  which  well 
illustrat<'s  Mr.  H.  Clarke's  scheme,  and  which  I  hope 
may  be  succt-ssful. — I  am,  &c.,  Ohb.  Cooks. 

LondoD,  liStb  December,  lell. 


TRAINING  OF  BOYS. 


Sir, — I  feel  rery  much  gratified  with  the  practical 
facts  furnished  by  Captain  Pocock  as  to  the  results  of 
his  experience  in  the  Wettttley  training-ship,  as  to  the 
practicability  of  making  tbe  roughest  boys  "  law-loving 
and  law-abiding."  He  is  practic  illy  "  training  up  the 
children  in  the  wiy  theyshould  go,"  and  no  doubt  when 
they  ore  old  arery  large  number  "  will  not  depart  from  it." 
The  fact  that  he  Hnds  the  boy  judges  inclined  to  severity 
is  a  clear  proof  that  there  is  no  fear  of  the  laws  falling  into 
dexuetude  or  contempt.  Nothing  bnt  uojast  decisions  can 
make  such  a  system  fail ;  the  relations  of  master  and 
slave  ce^se,  and' with  them  all  the  hateful  results,  when 
the  sm  lUest  hoy  can  walk  about  conscious  that  he  is 
equal  to  the  strongest  before  the  law.  But  were  a  system 
ot  favouritism  to  grow  up,  malting  judges  of  inefUcient 
or  corrupt  boys,  the  reverence  for  the  moral  laws  would 
disappear,  and  all  would  fall  as  before,  imder  the  practice 
of  tbe  law  of  prey,  the  sole  mle  of  right  amongst  the 
lower  animals. 

I  have  heard  it  remarked  that  the  plan  may  be  snoceas- 
ful  in  a  training-ship,  where  all  the  boys  are  under  a 
specific  controlling  power,  but  that  such  a  system  would 
be  iiiipractiotble  in  ordinary  schools,  where  the  master 
has  no  control  save  in  school-hours.  But  ordinary,  and 
even  some  of  our  extraor<iinary  schools,  are  simple 
despotisms,  and  if  the  despot  has  not  tiuie  or  skill  to 
appoint  efficient  officers,  there  is  no  security  of  justice 
being  done ;  and  it  is  the  sense  of  j  ustice — of  equal  j  ustioe 
only — that  can  make  either  boys  or  men  self-controlling 
and  abstinent  from  injustice.  Trial  by  jury  was  a  neces- 
sary growth  of  ft  rude  state  of  society,  not  always  neces- 
sary in  a  condition  of  higher  civilisation  ;  bnt  boyhood, 
and  especially  uncultivated  boyhood,  is  and  must  be  a 
rude  or  embryo  slate  of  society.  I  shall  be  very  glad  to 
hear  that  Captain  Pocock's  letter  of  f  uts  has  comuiended 
itself  to  school  rulers  generally,  and  become  largely 
imitated.  Boys  will  desist  from  bullying  when  tbs 
result  is  a  loss  of  marks  und  status,  reducing  them  to  a 
lower  grade. — I  am,  4c.,  CofMOS. 


8i>, — ^With  reference  to  the  observations  of  Messrs. 
Bawlinsoo  and  Uhaetham,  printed  iu  your  Journal  oi  ttie 


ABOUT  COLOUR. 


SiK,— Allow  mo  to  make  a  few  remarks,  in  reply  to 
your  late  correspondents  on  this  subject.  Mr.  Hunt 
{Journal  of  Nov.  24)  has  ratber  misapprehended  my 
iiieauing  about  the  terms  "  blue  "  and  "  violet."  The 
term  "  blue."  in  comuion  language,  is  applied  not  only 
to  the  pure  blue,  but  also  to  a  great  variety  of  colours, 
some  dark,  some  light,  some  containing  a  considerable 
mixture  of  green,  and  others  a  consiJerable  mixture  of 
red.*  Tbe  term  "violet"  ought  to  be  strictly  confined 
to  the  latter,  and  ought  not  to  be  applied  to  a  colour  like 

•  My  quoutinn  from  Mlltonji'q'flj^jebOtt,  beds  ot  vloIeU  bin*," 
«u  mteprlDted  Id  my  UU  letter.-^ 


IfiO  JOURNAL  OP  THE  SOCIETY  OP  ARTS,  Jahoabt  12,  1872. 


tbat  of  the  deep,  pure  VinB  of  the  apectram,  called 
"indigo"  by  Newton — a  colour  complementary  to  the 
best  yellow,  and  well  represented  amongst  flowers  by 
the  blae  eiUvia,  and  amongst  pigments  by  the  best 
French  blue;  notwithstanding  that  when  such  objects 
are  viewed  by  gas-light,  which  contains  a  great  excess 
of  the  red-producing  rays,  and  very  little  of  the  blue, 
the  superficial  reflection  gives  them  the  distinct  reddish 
tinge  remarked  by  Mr.  Hunt.  When  we  speak  of  the 
colours  of  objects  we  mean,  of  course,  their  colours  by 
the  best  light  of  day. 

Mr.  Hunt  has  been  experimenting  on  his  own  account, 
and  is  going  through  the  perplexing  investigation  which 
many,  myself  amongst  the  rest,  have  undertaken  before 
him.  He  wouldsave  himself  much  troubleif  he  would  first 
ascertain  (that  is,  not  only  read,  but  understand)  what 
others  have  already  done.  He  would  then  no  longer 
say  : — "  It  is  not  yet  by  any  means  decided  how  many 
colour-sensations  there  are  respecting  which  the  term 
primary,  or  some  term  corresponding  thereto,  may  be 
applied,  nor  what  precise  colour-sensations  should  be 
called  simple  or  primary."  These  are  the  very  points 
which  have  been  most  accurately  determined,  both  by 
Mr.  Maxwell,  in  England,  and  by  Helmholtz  and  J.  J. 
Miiller,  in  Qermany. 

Mr.  Cave  Thomas  (Journal  of  November  24)  says, 
"  the  denial  of  the  old  notion  of  primary  and  secondary 
colours  is  a  legitimate  consequence  of  accepting  the  wave 
theory."     Why  so  ?    May  not  three  difi'urent  colour 


DEAD  LEAVES  AS  FUEL. 
Sib,— With  reference  to  the  recent  paper  and  dis- 
cussion on  "  Fuel  for  Locomotives  in  India,"  a  few  . 
years  ago    I  made  some  experiments  with  the  dead  . 
leaves  of  trees,  the  result  of  which  was,  that  if  leaves  ', 
are  compressed  they  make  excellent  fuel.    The  quan- 
tity of  kaves  which  fall  every  year  from  trees  is  of  ' 
no  small  weight.    Old  forests,  however,  contain  a  con- 
siderable depth  of  dead  leaves,  the  accumulation  of  many 
yean. — ^I  am,  4c.,  B. 


OBITUAET. 


DaUlMr*  Bob«rton  BI«ine  died  on  the  ISth  day  of 
December,   1871,  after  a  severe   iilneas.     He  was  a 
barrister-at-law,   and    was    well    known  for  his  skill 
and  learning  in  all  matters  connected  with  the  law 
of  copyright.    When  the  Society  took  up  the  questioo 
of  artistiu  copyright,  with  a  view  to  the  amendment  ' 
of  the  law,  he  joined  the  Society's  Committee,  and  • 
worked  ably  and  energetically  upon  it.    The  first  Bill  ' 
was  drawn  by  him,  and  this,  ultimately,  after  several 
years  of  continued  work,  whs  taken  up  by  the  government 
Under  the  able  guidance,  in  the  House  of  Commons,  of 

J.        .  ..^„.     ^    — -    ,Sir  Eoundell  Palmer,  then  Attorney-General,   and  of 

sensations  bo  excited  in  difierent  degrees  by  waves  of ,  Lord  Westburj-,  then  Lord  Chancellor,  in  the  House  of 
innumeiable  diflferent  periods,  as  well  as  by  atoms  of  Lords,  the  Bill  became  law  in  1862,  and  under  it  copy- 
diflerent  sizes,  or  of  different  velocities,  according  to  the  {  right  was  secured  for  the  first  time  for  pictures,  photo- 
old  abandoned  theories?  Is  it  not  possible  that  the  waves  ^  graphs,  and  drawings,  which,  up  to  that  time,  had  no 
of  longer  periods  may  excite  the  sensation  of  red  most  i  legal  copyright  whatever.  Mr.  Blaine  was  sabseqnmtly 
strongly,  the  waves  of  mean  periods  the  sensation  of  made  a  county  court  jndge,  Emd  had  just  been  trsnsferrea 
green,  and  the  waves  of  shortest  periods  the  sensation  of  from  Lincoln  to  Marylebone  when  he  was  attacked 
blue  i  This  is  the  very  thing  that  has  been  proved  by  a  severe  illness,  from  which  he  never  recovered, 
again  and  again,  by  masters  of  the  undulatory  theory  of  Mr.  Blaine  became  a  member  of  the  Society  of  Arts 
light ;   but  it  is  easier  to  contradict  than  to  learn  the    in  1857. 

reason  why.  But  the  whole  letter  shows  that  the  writer  |  gj,  prMcU  CroMley,  Bart,  K.P.,  died  on  Fridar, 
had  not  fully  comprehended  either  the  theory  ofhght  or   j^  jt^^  ^  y,  J^t   Belle  Vue,   HaUfia.     Sir 

the  theory  of  colour.  i^    «    •*  •        Francis,  tho  son  of  Mr.  John  Crossley,  an  enterprisint 

In  his  next  letter  (Journal  of  December  8)    ^t ^  ^  '  ^la^  m^xxfactnTer  o{  Halifax,  was  bom  in  1817,^ 
pleasure  to  find  so  strongly  asserted  the  fact  that  colours    ^^  ^  ^,  entered  his  father's  banneM,  of  which 

are  sensnUons ;  but  is  it  not  rather  hypercritical  when  j^^  became  joint-partner  with  his  brothers,  Me«rs.  John 
this  fact  is  clearly  understood  and  maintained  as  it  is  in  ^^j  Jo^ph  Crossley.  These  gentlemen  have  been  grest 
all  I  have  written  on  the  subject),  to  quarrel  with  the  '  i^„efactors  in  the  town  of  Halifax,  where  they  employ 
use  of  the  word  "colours  to  denote  coloured  surfaces  P  ^^^^^  ^^^^  workpeople,  and  have  recenUy  erected  and 
The  objection  I  have  to  make  against  Mr.  Thomas  is  ^j^u  endowed  an  Orphanage  for  the  maintenanos 
muchmoresubatantial,  relating  to  his  meaning,  not  his  »;^j  education  of  400  children,  besides  contributing 
language.      It  is  to  his  repeated  assertion,  for  which  he  .  n,„niflcenUy  to  other  benevolent   nndertiiinp.     Kr 

"    ~      "    ■  presented  to  his  native  town,  m  1867, 

:  and  pleasure-ground,  and  he  built  » 

.  ^.  -n,.  t  .L      XL  V-  »  J  i    .1.    i  row  of  almshouses  for  aged  people,  whose   support  u 

ask  Mr.  Thomas  whether  there  can  be  presented  to  the   p^^ded  for  by  endowmmt.    Be  represented  Halifax, 


eye  such  a  thing  as  a  continuous  gradation  of  colours,  as, 
for  example,  from  red  to  blue  i  If  so,  what  constitutes 
such  a  gradation  f  Does  not  each  of  the  innumerable 
different  colours,  which  we  perceive  as  the  eye  advances 
from  the  red  to  the  blue,  suggest  to  the  mind  a  gradual 
diminution  of  red,  and  increase  of  blue  P  Does  not  the 
cerise,  the  crimson,  the  mauve,  the  violet,  suggest  less 
and  less  of  red,  and  more  and  more  of  blue  F  If  this  is 
practically  true,  what  is  the  use  of  a  doctrine  which 
means,  if  it  means  anything,  that  there  is  no  resem- 
blance, no  affinity  in  colours,  but  every  colour  is 
absolutely  free  from  mixture  of  any  other  r  Allow  me 
once  more  to  entreat  Mr.  Thomas  to  look  into  the  whole 
matter  again  with  an  unbiassed  mind,  and  then  I  believe 
that,  instead  of  depreciating  the  value  of  the  science  of 
colour,  and  deterring  and  confusing  those  who  are 
ignorant  of  it,  he  will,  as  a  true  lover  of  art,  labour  to 
make  it  more  widely  known.  There  is  not  a  branch  of 
natural  science  more  beautiful  in  i'.self,  or  more  refining 
in  its  effect ;  and  many  years  will  not  elapse  before  it  will 
be  regarded  as  essential  to  tho  education  of  an  artist. — 
I  am,  Sec,  W.  Bbxsox. 


as  an  advanced  Liberal,  from  1852  to  the  general 
election  of  1859,  when  he  was  returned  for  the  West 
Riding  of  Yorkshire,  and  in  Januay,  1868,  was  made  a 
baronet.  On  the  division  of  the  West  Riding  in  July, 
1865,  he  was  elected  for  the  northern  portion.  He 
became  a  life  member  of  the  Society  of  Arts  in  1856. 

Mr.  C.  E.  Fielder  died  on  the  6tli  of  Jannary,  at  the 
age  of  36,  frtim  a  bronchial  affection.  He  was  Secretary 
of  the  Port  Philip  Gold  Company  and  of  the  Upper 
Assam  Tea  Company.  In  tho  latter  capacity  he  took 
an  active  part  in  the  endeavours  now  in  progress,  with 
the  promise  of  success,  to  place  our  Indian  tea  enter- 
prises on  a  sound  basis.  With  this  purpose,  he  became  a 
member  of  the  Society,  and  co-operated  with  its  Indian 
Committee,  reading  a  paper  on  "  Tea  Culture  "  at  one  of 
tho  Conferences,  and  a  another  before  the  Statistical 
Society.  Mr.  Fielder's  paper  and  its  discussion  were 
re-published  from  our  Journal  in  the  Indian  pipers,  and 
became  the  means  of  attracting  great  atttnlion  and 
securing  practical  results.  Tho  views  of  the  most  ex- 
perienced men  were  elicited,  a  ractlal  wr-s  tflV-rud  by  tho 
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Socie^  for  a  immiml  of  tea  cultoie,  and  a  prize  by  the 
Agri-Horticultoral  Society  of  Bengal.  Illneas  OTertook 
Mr.  Welder  while  promoting  an  Indian  Tea  Association, 
in  oonnection  with  which  he  had  proposed  a  "  Tea 
Journal  "  By  his  assistance  the  Society  of  Arts  was  ahle 
to  exercise  a  very  useful  inflaence  on  an  important  branch 
of  indoatry,  and  it  is  moch  to  be  desired  that  Mr.  Fielder's 
example  may  find  an  imitator  among  those  connected 
with  tea-interesta. 


OEHEBAL   H0TE8. 


Hmm  of  LalMW.— While  the  artisans  of  England  are 

intent  on  obtaining  a  reduction  of  the  hours  of  labour 

from  ten  to  nine  per  day,  the  workmen  of  Rouen  are 

petitioning  for  a  ndoction  of  their  working  hours  from 

I      twelTe  to  eleven. 

A  XeroviBgiaa  Cemetery. — Highly  interesting  ezcara- 
tions  have  been  made  of  Ute  in  the  commune  of  Nusle 
Hadaog,  in  the  Seine  Inferieure,  in  a  field  called  the 
Champ  de  Faradia,  and  an  extensive  Merovingian  ne- 
eropolu  brought  to  light.  Ten  ranges  of  graves  or  vaults, 
eadi  containing  from  fifteen  to  twenty-two  coffins,  were 
opened,  and  it  was  found  that  they  had  been  previously 
•eaidied  for  treasure.  The  quantity  of  objects  found  in 
the  vanlta  ia  large,  and  includes  two  glass  and  thirty-six 
euthen ware  vaaea,  masses  of  coloured  glass  beads,  forming 
one  bracelet  and  four  necklaces,  one  sabre,  eight  hatchet^ 
fiMTteen  Umcea,  a  drill,  hoops,  buckles  in  iron,  many 
nany  articlee  in  bronze,  including  one  vase,  triangular 
girdle  omaments,  a  ring,  still  on  the  finger -bone,  a 
7nimhf«r  of  fibolffi,  some  cruciform,  some  in  the  form  of 
liidt,  and  some  Roman  coins.  The  articles  in  gold  are 
aBaanas  and  comprise  a  ring  decorated  with  a  cross, 
inea'peaila,  belonging  to  a  necklace,  a  hair-pin,  with  a 
Jum-liizaE  head,  and  two  magnificent  fibulas,  the  metal 
ofwbicfa  is  valued  at  twenty  pounds  sterling,  decorated 
witii  stones  and  filagree  work.  The  most  interesting  of 
aD  the  .diaooveries,  however,  is  that  of  silver  coin  of 
TlModebert  L,  Kiiw  of  Anatrasie  (fi34-648)  unique  of  its 
kind,  it  is  said.  It  ia  in  the  form  of  the  imperial 
Booey,  and  is  soppoaed  to  have  been  struck  at  Aries, 
the  heiad  of  the  Merovingian  prince  being  substituted 
factheCaeaar. 

eeogr^hy  and  Topography  in  Tranoe. — It  ia  said  that 
the  French  government,  impressed  by  the  want  of  thorough 
nogr^^hioal  instruction,  haa  under  consideration  a  plan 
isT  a  Geographical  Institute,  on  a  scale  which  has  never 
before  been  attempted.  The  proposed  institute  is  to 
iadnde  all  the  means  and  accessories  of  geographical 
edneation  in  its  widest  acceptation — books,  ma^  charts, 
globe*,  instruments,  collections  of  natural  objects,  &c., 
and  to  inclade  a  staff  of  professors  and  teachers  of  the 
highMit  grades.  The  naval  depdt  of  charts  and  plans 
wul  form  one  of  the  departments  of  the  new  institute, 
which  promises  to  be  of  eminent  service,  not  only  to 
France  bat  to  the  whole  of  Europe,  for  should  it  be 
eatabliohed  on  the  scale  proposed,  there  is  little  doubt 
that  it  wHl  give  an  impulse  to  geographical  study 
throogbont  the  civilised  world.  In  connection  with 
fltia  aabject  may  be  mentioned  the  reconstruction  by 
the  WinSjtar  Qi  War  of  the  corps  of  Geographic 
Engineers.  This  corps  will  be  employed,  in  con- 
junction with  the  Etat- Major,  in  topographical 
works,  and  as  guides  in  time  of  war.  Orders  haw 
1  been  given  for  the  complete  revision  of  the  eadaalre, 
which  has  not  been  corrected  since  1810,  and  during 
nxty  year*  the  changes  that  have  taken  place  in  the 
&oe  of  the  country  are  of  coarse  considerable.  The 
wak  is  to  be  begun  on  the  15th  of  the  present  month  of 
Juaitj. 


The  Canal  Cavonr.— A  Milan  paper  gives  the  fol- 
lowing as  the  revenue  derived  from  the  Canal  Cavoor 
during  the  last  five  years : — 

Fnno*. 

1866   438,000 

1867   494,000 

1868  729,600 

1869  733,000 

1870  886,000 

This  does  not  inclade  the  revenue  derived  by  the  com- 
pany from  the  State  canals  purchased  from  the  govern- 
ment. It  may  safely  be  anticipated  that,  after  the 
completion  of  the  important  branch  canals  now  in  con- 
struction, that  the  revenue  of  the  company  will  increase 
conaiderably,  and  render  it  a  most  profitable  under- 
taking. 

Maonoir's  Invert  Permanent  Way. — A  trial  of  this 
way  haa  recently  been  made  upon  the  North  London 
Railway.  It  has  had  a  trial  of  18  months  on  the  Korth 
British  Railway,  and  a  sample  has  been  in  wear  on  the 
Korth  London  line  for  three  months.  The  North  Lon- 
don line  is  laid  with  double-headed  steel  nils  of  80  lb. 
weight  to  the  yard,  their  depth  being  6|  inches.  The 
locomotives  traveraing  the  line  weigh  45  tons,  with 
14  tons  weight  upon  each  pair  of  driving-wheels.  A 
part  of  Mr.  Macnair's  invert  way  carries  flat-bottumed 
steel  rails  of  70  lb.  to  the  yard  and  4  J  inches  deep  ;  these 
are  expected  to  stnnd  the  traffic  aa  long  aa  the  company 'a 
heavier  ones.  Another  part  consists  of  iron  rails  of 
similar  patem  66  lbs.  to  the  yard  and  4}  inches  deep. 
The  principle  of  the  "  invert "  is,  as  the  name  indicates, 
a  supporting  of  the  rails  upon  a  series  of  inverted  arches, 
formed  by  wrought  iron  plates,  about  3  feet  long,  12 
inchea  wide,  and  ^  inch  thick.  These  are  put  in  loose, 
and  their  extremities  abut  against  small  butt  plates, 
riveted  to  the  under  side  of  the  rail.  The  rails  forming 
the  roadway  are  connected  together  by  tie-bars,  made  of 
common  angle  iron,  placed  at  suitable  intervals,  and 
fastened  by  the  same  rivets.  In  this  manner  a  roadway 
of  very  uniform  elasticity  is  produced.  The  peculiar 
motion  of  the  substructure  calls  into  exercise  the  trans- 
verse atrength  of  the  rail  itself,  which,  as  borne  upon 
the  points  of  the  inverts  acts  always  like  a  beam  in 
carrying  the  load  rolling  over  it,  the  points  of  support 
themselves  yielding  to  the  weight  as  it  comes  over 
them,  so  that  even  the  supporting  points  take  their 
due  places  in  the  common  elasticity  of  the  whole. 
The  form  of  the  inverts  has  suggested  to  many 
the  idea  of  springs — a  purpose  thoy  are  in  no  wise  in- 
tended or  fitted  to  fulfil ;  their  proper  object  is  correctly 
expressed  in  their  name,  and  their  action  under  a  train 
is  thus: — When  the  weight  comes  on  the  anterior  end 
of  the  first  invert  that  end  is  depressed  ;  the  invert  then 
slides  slightly  forward  along  the  curve  of  the  ballast  on 
which  it  rests  until  the  posterior  end  ia  elevated  in  front 
of  the  weight,  and  is  thus  kept  up  to  its  duty  of  support- 
ing Uie  rail  as  the  load  approaches.  As  the  weight 
travels  on,  the  posterior  end  of  that  invert,  aa  well  as  the 
anterior  end  of  the  next  invert,  are  then  depressed,  the 
posterior  end  of  the  second  invert  rising  up  similarly  to 
the  support  of  the  rail  in  front  of  the  load,  and  as  the 
poatenor  end  of  the  first  invert  descends  its  former  sliding 
action  is  reversed  until  its  anterior  end  is  brought  up 
again  under  the  rail  behind  the  load,  so  that  at  this  stage 
the  rail  which  forms  the  beam  is  supported  between  the 
anterior  end  of  the  first  invert  and  the  posterior  end  of 
the  second  invert,  whilst  the  load  itself  is  over  the  inter- 
mediate ends  of  them  both.  When  the  load  is  inter- 
mediate between  the  two  ends  of  an  invert  they  both 
contribute  to  the  support  of  the  shorter  length  of  rail 
which  then  carries  the  load ;  and  so  on  along  the  whole 
length  of  the  railway,  the  points  of  support  for  the  raila, 
whilat  acting  as  beams,  being  alternately  the  two  ends 
of  the  same  invert  on  the  opposite  ends  of  two  con- 
tiguous inverts.  The  general  conditions  of  the  system 
aa  shown,  appear  to  indicate  that  there  will  be  a  saving 
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in  the  cost  of  maintenance,  and  more  darability  of  the  < 
materiiiU  than  in  any  sleeper  rondw.iy.  In  renpeot  to 
eo8t,in  a  general  wny,  it  seems  to  be  proved  that  the  in- 
Tert  rwd  will  not  cost  more  than  an  ordinary  sli-eper 
road  in  this  country,  but  abroad,  where  the  expense  of 
transport  becomes  an  important  item,  the  advantage  of 
the  invert  over  the  sleeper  will  be  considerable;  the 
weight  of  the  invert  road  being  190  tons  per  mile,  as 
against  230  tons  per  mile  for  the  sleeper  road,  both 
carrying  the  like  weight  of  rails. 

Xaitwayt  in  Asia  If inor.— The  Turkish  Minister  of 
Publio  Works  publishes  the  following  ofiScial  note  on  the 
Subject  of  this  enterprise: — "The  railwiiy  in  course  of 
construction  between  Scutftri  and  Ismidt,  is  one  of  the 
numerous  public  benefits  whieh  do  honour  to  the  spirit 
of  initiative  of  His  Imperial  Majesty  the  Sultan.  His 
Majesty,  gratified  with  the  progress  made  with  this  line, 
and  acting  upon  the  regenerating  ideas  with  which  he 
ia  ever  animited,  has  further  ordered  the  Minister  of 
Public  Works,  through  the  Orand  Vizier,  to  establish  a 
network  of  railways  throughout  the  whole  of  Asia 
Minor,  by  means  of  branches,  communiciting  with  the 
Scutari  and  Ismidt  line.  In  conformity  with  the 
Sultan's  order,  engineers  have  been  sent  to  Ismidt  to  ez- 
unine  Mount  Seugud,  and  to  make  all  necessary  surveys, 
with  a  view  to  the  extension  of  the  line  to  Eski-Sheir, 
M  a  first  instalment  of  His  Majesty's  splendid  scheme. 
As  the  works  on  the  Scutari  to  Ismidt  line  arc  com- 
paratively &r  advanced,  considering  the  time  employed 
upon  them,  there  is  reason  to  believe  that  this  section 
Kill  be  completed  by  next  September,  that  the  extension 
to  Eski-Sheir  will  be  in  readiness  during  the  following 
•priog.  and  that  both  lines  can  then  be  joined.  The 
important  subject  of  the  branch -line  is  now  noder 
•amest  consideration  at  the  Ministry  of  Public  Works. 

■uleal  Cultivation  in  1688.— The  following  extract 
ia  made  from  a  rare  book  written  in  16SR,  entitled  "Insti- 
tutions; or  advice  to  his  Grandson,"  by  William  Higford, 
Esq.,  part  iii.,  pp.  84—87  : —  . .  .  .  "  But  now,  from  the 
rude  noise  of  arms,  I  shall  call  you  to  the  harmonious 
•ounds  of  music,  worthily  placed  among  the  liberal  arts. 
All  creatures  have  an  inclination  thereunto— the  birds 
chanting  in  the  woods;  the  laborious  husbandman  and 
artificer  in  their  several  vocations  alleviate  their  toilsome 
labours  by  their  rude  accents  making  melody  to  them- 
■  dves  ;  and  in  all  ages  music  hath  been  e^tteemed  a 
quality  becoming  n  nolde  personage.  Themistocles,  the 
Athenian  ^a«  Tnlly  saithj.  Quia  non  poterat  Jidibut  canere, 
ttabilut  ft  inioctior.  Music  is  either  vocal  or  instrumental. 
Yocal  is  best,  because  made  by  Ood  himself,  adding 
thereanto  the  liveliness  of  the  musician,  singing  some 
excellent  composed  poem  well  fitted  to  the  music ;  and 
in  this  kind  these  latter  times  have  been  must  exquisite. 
But  you  will  be  most  complete  when  you  join  the  vocal 
and  instrumental  both  together.  Great  is  the  power 
of  music.  In  the  kingdom  of  Naples,  there  is  a  small 
thing  called  the  tarantula;  any  one  bitten  with  it  falleth 
into  a  phrenzy,  and  the  proper  cure  for  him  is  music, 
whereby  he  is  recovered.  Music  did  allay  the  evil  spirit 
of  Saul.  Musii!  prepiired  the  prophet  Elisha  to  receive 
his  inspiration.  Music  advanced  God's  honour  and 
service  in  the  Temple,  and  the  happiness  in  Heaven  is 
described  and  set  forth  unto  us  by  music  and  singing. 
Memorable  is  that  which  St.  Austin  relateth  of  his  con- 
Tersion  (in  the  book  of  his  Ck>nfes8ions)  :  —  Cum  remi- 
niteor  laerymat  meat  guas  fudi  ad  eauttu  ecetttia  tua  in 
primoriiii  rttMptratce  fldci  mta,  magnam  imtituti  htyut 
utititatim  agnoteo.  They  say  in  our  English  colonies — 
in  Virginia  and  New  £ni;land,  and  the  Summer  Islands 
— the  pagans  give  wonderful  attention  to  the  singing 
of  psalms,  and  thereby  are  so  taken  and  delighted,  that 
it  is  a  special  means  of  their  convei  sion  to  the  Christian 
faith.  I  have  sent  you  a  book  of  the  (isalms  composed  in 
font  porta,  an  excellent  composure,  whereby  >ou  may 
he  invited  to  proceed  further  in  this  divine  faculty.  When 
yon  are  oppressed  with  serious  and  weighty  business,  to 


take  your  viol  and  sing  to  it  will  be  a  singular  ease  and 
refreshment." 

The  £oole  des  Beanz  Arts,  Paris. — The  new  Ministijr 
of  the  Fine  Arts  announces  some  radical  changes  in  con- 
nection with  the  examinations  for  the  Grand  Prise  of 
Rome,  and  the  regulations  respecting  the  French  schools 
at  Bome  and  Athens.  During  the  late  Empire,  the 
direction  of  the  School  of  Fine  Arts,  and  of  the  annual 
exhibitions  of  works  of  living  artists,  were  taken  firom 
the  Academy,  and  the  management  of  the  former  was 
placed  under  the  Superior  Council  of  Education.  TliA 
Kepublican  government  restores  to  the  Academy  s 
portion  of  its  ancient  influence.  According  to  ths 
new  decree,  the  ago  of  pupils  competing  for  the  Grand 
Prize  do  Rome  is  extended  from  twenty-five  to  thirty 
years.  The  programme,  both  of  the  preliminary  and 
final  examinations  is  to  be  drawn  up  by  the  Academy. 
The  results  are  also  to  be  judged  by  the  Academy  in  its 
several  sections,  in  conjunction  with  jurors  selected  from 
amongst  artists  not  members  of  the  Academy,  whose 
numbers  are  to  be  half  those  of  the  sections  of  the 
Acndemy,  namely,  seven  painters,  four  sculptors,  font 
architects,  two  engravers,  and  three  musical  composers. 
The  decisions  of  each  section  are  to  be  submitted  to  a 
general  assembly  of  all  the  sections ;  if  the  sectional 
judgment  be  confirmed,  only  a  majority  of  votes  is  re- 
quired,  but  to  annul  a  judgment  of  a  section  r«}uires 
two-thirds  of  the  votes  of  the  members  present  in  the 
general  assembly.  Young  painters  and  sculptors 
winning  the  great  prize,  are  to  reside  at  the  school  at 
Rome  for  four  years,  instead  of  two  as  at  present ;  archi- 
tects, three  years  at  Bome  and  one  year  at  Athens ;  and 
musicians,  only  one  year  at  Rome.  Lastly,  the  director 
of  the  school  at  Rome  is  to  be  appointed  by  the  Minister 
from  f.  list  of  three  names,  selected  by  the  Academy  pt 
the  Beaux  Arts,  and  his  term  of  office  is  fixed  |rt  mx 
years,  initead  of  five  as  at  present. 
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SIXTH  OSBDrABT  1I2XTIV0. 

Wednesday,  Janaary  17th,  1872;  Sir 
Gh&bucs  Tkkvkltan,  K.G.B.,  in  the  chair. 

The  following  candidates  were  proposed  for 
electioa  as  members  of  the  Society : — 

AiU>7,  Ffederick  William,  Staines. 

Cuoe,  William  8.,  16,  Alexandni-driTe,  Liverpool. 

Cunpb^  Frederick,  82,  Hersford-road,  Westbourne- 

grore,  W. 
Cspe,  likwron,  M.D.,  28,  Cunon-rtreet,  W. 
Caw)^,  Charies  E.,  M.P.,  National  Canb,  S.W. 
Chaplm,  Henty,  H.P.,  Blankney-hall,  Sleaford. 
Dietridison,  liauritz,  127,  Lancaster-road,  Notting-hill, 

W. 
SoogaD,  James  DaLriel,  61,  Bedford-gardens,  Eonsing- 

ton,  W. 
Dimn,  John  Mnsaonger,  30,  Clayerton-street,  St.  George's- 

aqnare,  8.W. 
Kdraoodaon,    Joseph,     Balmoral-place,    Hali&z,    and 

Bmnswick-mills,  Halifax 
T!snnis»i,  Ftancis,  4,  Stafford-place,  Bockingham-gate, 

Tiaa^  WSBam.  H.P.,  Kevfield,  Kilmarnock. 
GoUanid,  Sir  Francis  Henrjr,  Bart.  Q.O.,  M.P.,  Bond- 

eoob-psrk,  Cirencester. 
01Itbri^  Professor,  F.B.S.,  Royal  School    of  Mines, 

Jcrmjn-itreet,  S.W. 
Hart,  MiB.  Ellen,  10,  Carlton- terrace,  Harrow-road,  N.W. 
HavMth.  Jesse,  Pall-mall,  and  Stmtt-streot,  Manchester. 
Hddsti,  Angns,  Woodlands,  Bradford. 
Jones,  Chazua,  Windsor-road,  Ealing,  W. 
Jooes,  Ber.  John,  Hawthom-Tilla,  Anfield-road,  Liver- 

poc^ 
Jones,  John,  Middleshorongh. 
Las,  Hefiry,  J.P.,  Sedgley-park,  Manchester. 
Nnon,  Ridkard  Joseph,  M.D.,  Savannah,  Qeorgia,  U.S. 

America. 
Park,  James,  62,  Gracechurch-streot,  E.C. 
SapreQ,  Oeorge,  1,  Percy-circus,  Pentonville,  N. 
faritlMon.  Joseph,  Balmoral-place,  Halifax,  and  Bruns- 

'■iek  Mills,  HaUbx. 
Ttjbr,  Tbomaa,  J.P.,  Aston  Rowant,  Tets  worth,  Oxford- 

Wamn,  Joseph,  146,  Kew  Bond-street,  W. 
Wesehert,  William,  10,  Bute-dock,  Cardiff. 
Whiitill,  Alfred,  3,  Clarendon-terrace,  Harrow. 

am  as  HOKoaaaT  ooaaispoiiDno  mmBBH. 

Bocks,  Martin,  M.D.,  President  of  the  Polyte<^mio, 

oacnec  of  CSiesnnt  and  JBighth-strest,  Philadelphia. 

The  paper  read  was : — 

OH  THE  ORAL  EDUCATION  OF  THE  DEAF 
AND  DUMB. 

By  e.  W.  Sassat,  Esq.,  D.O.L. 

I  snpposs  there  is  no  one  here  present  who  will  deny 
tbs  neeeaaity  of  education  for  the  mdividaal,  as  a  means 
e(  naUng  him  fit  to  he  a  worthy  member  of  the  St-ite. 


A  people  without  education  is  like  a  fertile  country 
without  cultivation,  over  the  face  of  which  spring  up 
and  spread  rank  weeds  and  scrub  in  the  place  of  com 
and  fruits.  And  so  universally  is  this  admitted,  that  it 
hHS  become  almost  a  platitude  to  speak  of  the  duty  of  the 
State  to  educate  the  young.  All  children  have  now  one 
right  at  least  in  the  body  politic — the  right  to  be 
educated — and  the  neglect  to  fulfil  this  duty,  and  ac- 
knowledge this  right  m  its  widest  sense,  will  assuredly 
bring  down  on  the  nation  which  fails  in  these  points 
that  woe  predicted  of  old  against  him  that  offends  these 
little  ones.  But  it  is  not  for  the  instruction  of  a  UHtion 
at  large,  so  much  as  to  the  best  method  of  educating  a 
class  of  persons — and  that  a  most  afflicted  one — that  I  pro- 
pose to  call  your  attention,  and  enlist  your  sympathy 
to-night.  If  you  were  told  suddenly  that  there  was  a 
considerable  number  of  foreigners  or  savages  settledamong 
us,  perfectly  able  to  speak,  but  ignorant  of  our  mother 
tongue,  and  driven  to  express  their  wants  and  wishes  to 
the  rest  of  the  community  by  an  elaborate  system  of 
signs  and  gestures,  all  of  you  would  say — or  if  not  all, 
those  that  were  gentle  and  tender-hearted  would  say — 
"These  poor  foreigners  and  savages,  how  we  pity  them ; 
let  us  have  a  mission,  and  teach  tnem  to  speak  English, 
and  raise  them  at  once  from  the  degradeq  position  of  a 
sign -making  to  that  of  an  articulate-talking  portion  of 
the  commonwealth. 

But  let  us  carry  our  suppositions  a  little  further,  and 
suppose  that  those  foreigners  had  been  all  smitten,  when 
inmnts,  with  the  loss  of  hearing,  and  so,  besides  being 
unable  to  communicate  with  us  Englishmen,  had,  at  the 
same  time,  been  deprived  of  the  power  to  hear  what  was 
said  to  them  by  those  of  their  own  race.  The  loss  of 
that  one  sense  in  those  aliens  would  most  assuredly 
strengthen  your  sympathy,  and  you  would  say,  "  These 
poor  aliens  have,  by  a  dispensation  of  Providence,  lost 
one  of  their  five  senses,  but  they  can  still  see,  and  taste, 
and  touch,  and  smell ;  let  us  see  if  we  cannot  contrive 
some  system  of  education  by  which  the  loss  of  the  miss- 
ing sense  may  be  compensated,  and  so  restore  them, 
either  fully  or  in  part,  to  their  true  position  in  the  State. 
You  would  say,  in  so  many  words,  "  Ood  has  made  this 
unfortunate  race  deaf,  but  let  not  man  keep  them  dumb. 
They  possess  the  power  of  articulate  speech;  lot  us 
teach  them,  if  it  be  possible,  both  to  understand  the  speech 
of  others,  and  to  speak  themselves." 

This  is  what  yon  would  all  say  with  regard  to  these 
imaginary  aliens.  You  would  alleviate  their  affliction 
by  every  means  in  your  power ;  you  would  not  abandon 
them  to  instruction  by  signs,  however  clever  and  cunning. 
Still  less  would  yon  build  a  church  for  them,  in 
which  the  service  would  be  performed  on  the  fingers, 
and  in  what  is  called  dumb  show.  As  you  knew  that 
this  afflicted  race  possessed  the  power  of  articulate 
speech,  you  would  see  if  you  could  not  excite,  and 
cultivate,  and  develope  their  vocal  organs  till  you 
had  taught  them  to  express  their  wants  and  wishes, 
not  in  gestures  and  imitations  of  apes  and  monkeys, 
but  in  the  intelligent  and  intelligible  utterance  of 
civilised  men.  Then  only  would  your  philanthropic 
desires  be  satisfied.  Then  only  woiUd  your  conscience 
suffer  you  to  sit  down  andsay,  "  We  have  done  everything 
in  our  power  to  educate  these  aliens,  and  we  have  been 
blessed  in  the  result."  No  doubt,  even  in  the  case  of  such 
foreign  outcasts,  yon  would  be  quite  right ;  yon  would 
have  your  rewanl  in  the  feeling  that  you  have  done  your 
duty  m  the  common  cause  of  humanity.  Your  fathers, 
perhaps,  and  certainly  your  forefathers,  would  not  have 
been  so  philanthropic.  If  they  saw  a  black  savage  they 
looked  on  him  as  lawftil  prize — as  a  chattel,  not  a  soul — 
and  they  would  have  sold  him  without  a  pang,  as 
Robinson  Crusoe  sold  his  faithful  black  boy,  Aury,  the 
only  salve  to  his  conscience  being  the  obligation  on  the 
part  of  the  Brazil  sla ve-owner  to  set  him  free  in  ten  years 
if  be  turned  Christian.  But  you  would  be  more  philan- 
tjuropic  and  charitable.  Well,  then,  reflect  a  little,  and 
■ee  whether  the  old  adage  be  not  true  in  this  case,  which 
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tells  us  that  "  Charity  should  begia  at  home."  Among 
yon  exist  just  such  an  afflicted,  outcast  raco,  only  they 
ai-o  not  iftiajfinary  alieriB,  btit  your  own  flesh  and  blood, 
and  Ibo  namt!  by  whi(.}i  Ihoy  are  known  to  all  of  you  is 
•'  Ihe  D(?ttf  and  Dumb." 

It  is  the  prou  1  und  the  just  boast  of  this  Eige  that  it  is 
more  jihilanthropic  than  any  that  have  preceded  it.  In 
this  respect  it  may  be  called  the  age  01  awakened  con- 
science of  m^n  in  his  deHtinga  towards  his  fellow-men. 
For  time  out  of  mind  the  divi  ae  seed  of  philanthropy  had 
lain  dtirmiuit  in  tho  he«rta  of  men.  Like  mummy  wheat, 
it  was  ta  ^rioLnatc,  but  not  till  century  after  century 
had  p^BSfd  away,  Tbe  progress  of  civilisation  had 
made  religion  fr^m  a.  particti£kr  into  a  universal.  It 
had  declared  the  equnlity  of  all  men  ii;  the  eyes  of  God. 
Every  man,  of  whatever  race,  or  of  whatever  position, 
yiaa  to  every  other  man  a  brother — because  he  was  a 
m!in.  That  was  ths  theory,  even  in  the  earliest  ages, 
but  the  practice  of  the  world  was  far  otherwise.  It  has 
been  said  that  those  ages  were  cruel  with  the  innocent 
cmelty  of  children  who  kill  flies  as  ignorant  mobs  kill 
men,  and  know  no  better.  But,  in  reality,  they  were 
more  cruel  than  children,  and  their  dealings  towards 
iheir  own  flesh  and  blood  can  only  be  compared  to  the 
instincts  of  brutes,  which  persecute  to  the  death  the 
sick  and  weakly  of  their  own  kind.  There  was  a  blind 
and  ignorant  superstition  connected  with  the  deaf  and 
dumb,  both  in  heathen  and  medisBval  times,  which 
illustrates  this  inhuman  feeling.  By  their  dumbness 
the  Deity  was  supposed  to  have  set  a  mark  upon  them, 
which  at  once  separated  them  fix>m  man,  and  reduced 
them  to  the  state  of  brutes.  To  the  Greeks  Uiey  were 
worse  than  barbarians,  for  even  barbarians  eonld 
twitter  something  like  swallows,  and  so  that  profoond 
thinker,  Aristotle,  declared  the  deaf  and  dumb  to  be 
ntterly  brutal,  and  incapable  of  instruction;  and  in 
earlj  Christian  times  the  great  Augustine,  whose  "  Con- 
fessiona"^  are  full  of  the  widest  sympathy  with  the, rest 
of  mankind,  pronounced  the  deu  and  dumb  to  be'  in- 
capable of  conversion  to  Christianity,  becanse  they 
could  not  learn  to  repeat  the  creeds  and  other 
formularies  of  the  Church.  If  those  hard-hearted 
doctrines  were  maintained  by  the  most  enlightened,  and 
at  the  same  time  the  most  methodical  and  pnuitical 
rtesoner  among  the  Greek  philosophers,  and  by  the 
most  sympathetic  of  all  the  saints  and  doctors  of  the 
Christian  Church,  it  is  not  wonderful  that,  in  that  decay 
of  civilisation  and  twilight  of  education  called  the 
"  dark  ages,"  deaf  and  dumb  children  should  have  been 
supposed  as  specially  marked  out  by  Providence  as  some- 
tjung  monstrous  and  unnato^,  and  exposed  to  destruc- 
tion as  objects  unworthy  of  hamanity.  Thus,  in 
France,  we  are  told,  all  children  who  had  attained  the 
age  of  three  or  four  years  without  acquiring  articulate 
speech  were  pat  out  of  the  way  as  unfit  for  existence, 
.  fk.n.,  qq(  so  hard  to  believe,  if  we  remember  that  in 


the  earliest  ages  of  society  it  depended  on  the  vrill  of  the 
&ther  whether  any  child,  whether  male  or  female,  were 
it  ever  so  healthy,  was  allowed  to  live.  There  is  a  noble 
passage  bearing  on  this  in  Macaulay's  History,  where  he 
contrasts  the  fate  which  would  have  attended  William 
ni.  and  his  great  adversary  Luxembourg  in  the  middle 
agea  with  their  proud  position  in  1693,  as  leaden  of 
their  vast  hosts  at  Landen.  He  says : — "  Never  perhaps 
was  the  change  which  the  progress  of  civilisation  has 
produced  more  striking  illustrated  than  on  that  day. 
Ajax  beating  down  the  IVojan  leader  with  a  stone  which 
two  ordinary  men  could  scarcely  lift ;  Horatius  defend- 
ing the  bridge  against  an  army ;  Richard  the  lion-hearted 
spurring  along  the  whole  Saracen  line  without  finding 
an  enemy  to  stand  his  assault ;  Bobert  Bruce  crushing 
with  one  blow  the  helmet  and  head  of  Sir  Henry  de 
Bohnn,  in  sight  of  the  whole  array  of  England  and  Scot- 
land. Such  are  the  heroes  of  a  dark  age.  In  such  an 
age,  bodily  vigoor  is  the  most  indispensable  qualification 
of  a  wamor.  At  Landen,  two  poor,  sickly  beings  who  in 
»  Hide  state  of  society  would  have  been  regarded  as  too 


puny  to  bear  any  part  in  oontesta,  were  the  souls  of  two 
Kjeat  armies.  In  some  heathen  countries,  they  would 
have  been  exposed  while  infants.  In  Christendom,  they 
would,  six  hundred  years  earlier,  have  been  sent  to  some 
cloister.  But  their  lot  had  fallen  in  a  time  when  men 
had  discovered  that  the  strength  of  the  muscles  is  far 
inferior  in  value  to  the  strength  of  the  mind.  It  is 
probable  that  among  the  120,000  soldiers  who  were 
marshalled  round  Neerwinden  under  all  the  standards  of 
Western  Europe,  the  two  feeblest  in  body  were  the 
hunch-backed  dwai^  who  oiged  forward  the  fiery  onset 
of  France,  and  the  aathmBtio  skeleton  who  covered  the 
slow  retreat  of  £in|^and."* 

Bottor^um  to  the  deaf  and  dumb.    Wepatsover 
willingly  the  dark  period  ot  their  persecution  daring  the 
middle  ages.      How  in  France  they  were  confounded 
with  those  remnants  of  old  races  which  lingered  on  in 
the  southern  provinces,  whose  story  has  been  well  told 
by  Francisque  Michel,  in  his  history  of  what  were  called 
the  accursed  races  in  that  country.    Even  to  ^uaka 
foreign  language  in  a  Christian  country  was  then  a  mark 
of  degradanon,  and  so  it  came  that  <'  Cagot,"  a  corruption 
of  Canii  Ootkiau,  "dog  of  a  Goth,"  was  applie4  to  the  de- 
scendants of  the  warriors  of  thegreatAlanc,  whponce  had 
filled  all  southern  Europe  with  uie  dash  of  arms,  and  had 
been  the  first  to  plunder  imperial  Bome.    Bat  if  it  made 
a  man  accursed  not  to  speak  the  common  tongue,  how 
much  more  aoonrsed,  according  to  the  fiUae  logic  of  the 
time,  most  be  one  who  was  unable  to  utter  any  words  at 
all.    In  most  cases  it  has  been  the  hard  fate  of  the  deaf 
and  dumb  to  have  been  confounded  and  classed  with 
idiots,   and    to  be  pronounced  inaccessible  to  reason, 
because  the  want  of  nearing  had  prevented  their  instruc- 
tion in  speech.    Bat,  as  I  have  said,  passing  willingly 
over  those  dark  ages,  we  recognise  the  first  sympathy 
with  this  afflicted  class  at  the  end  of  the  16th  centoiy. 
Earlier,     indeed,     ia     that     century,    Itabelais,     of 
whom  all  of  you  have  no  doubt  heard,  though  few 
of  you  have  probably  read,  makes  the  first  mention 
that  I  know  of  "lip  reading,"  of  which  I  shall  have 
somettiing  to  say  farther  on,  and  tells  of  a  young  Italian, 
one  Nello  de  Ghibrielis,  who,  thongh  dea^  understood  all 
tb^t  was  said  by  merely  watching  the  lips  of  speakers. 
Bat  it  was  in  Spain,  the  land  of  noble  exceptions,  that 
the  first  systematic  attempt  to  consider  the  deaf  and 
dumb  as  rational  beings,  and  to  show  that  they  were 
capable  of  articulate  speech,  was  made  by  Pedro  de  Ponce, 
a  Spanish  monk,  at  Sahagnn,  and  connssor  to  the  king. 
This  benevolent  ecclesiastic,  in  1670,  instructed  four  de«f 
and  dumb  pupils  in  speech.    He  had  worthy  followers, 
both  in  his   own  country,  where  Ramirez  de  Carrion 
followed  his  example,  and  also  abroad.    In  England,  it 
was  William  Holder,  and  enpedally  Wallis,  Froreasor  of 
Mathematics,  at  tho  end  of  Uie  17th  century,  in  ths 
University  of  Oxford,  who  distineuished  themselves  by 
these  acts  of  philanthropy.  In  HcuQand,  the  oral  instmo> 
tion  of  tiie  deaf  and  dumb  found  an  advocate  in  ths 
physician  Amman.    In  Germany,  Emse,  of  liegnits,  in 
Silesia,  and  Schulze,  in  Dresden.    But  these  were  but 
individual  efforts  of  isolated   philanthropists,    thongh 
they  are  remarkable  as  agreeing  in  one  thing,  and  that 
was  the  possibility  of  instmcting  this  t/^iSvi  class  of 
persona  in  articulate  speech. 

And  now  let  us  consider  a  little  more  doady  what  is 
really  meant  by  a  deaf  and  dumb  person.  He  may  be 
defined  as  a  human  being  who,  either  on  acomint  of  total 
01  partial  deafiuas,  cannot  leani  to  speak  without  special 
instruction.  Even  in  the  wont  case,  he  is  not  aUogether 
"dumb,"  in  the  sense  of  inability  to  utter  a  sound.  In 
this  sense  even  brutes  cannot  be  called  "  dumb,"  though 
that  is  the  fiwhion  so  to  speak  of  them,  for  they  can 
utter  sonnds  of  their  own,  wnich  are  plainly  underatood 
by  those  of  tho  same  fiuniir.  Of  tliese,andthe  deaf  and 
dumb,  it  may  be  said  that  they  have  voioes,  bat  no  speech. 
It  is  only  artificial  speech  which  ia  wanting  to  the  deaf^ 


•  Vol.  Til.  aa,  post  avo.,  Ed.  i««o. 
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aad  tharefore damb,  hmuan  beintf;  for  uticnlate  fpoeoh 
a  (ml;  a  modification  and  modulation  of  the  natural 
Toiee  vhich  haa  apmng  np  and  'been  reoogniaed  by 
ill  tiis  members  of  the  same  laoe.  But  this  arbitrary 
inangsmeat  of  natural  sounds  which  we  csdl  this  or  that 
Itogmge  can  only  be  acqoired  by  a  painful  process  of 
ioiktioB  in  erery  child  of  man,  and  of  that  process  the 
ittt  ud  dumb  are  deprired  by  the  loss  of  hearing.  A 
dild  boa  deaf  and  dumb,  in  fiict,  stands  still  so  Far  as 
qpch  it  concerned,  while  other  children  of  his  own  age, 
vitlkiiiSiiite  paina,  are  gradually  being  taught,  or  rather 
tesehiD{«hemselreB,  to  speak.  The  result  is  that  he  is 
■tooted  omlly  and  mentally,  as  well  as  linguistically. 
Speed  ii  the  first  and  most  important  element  of  all 
initntliai,  and  so  the  intellect  and  intelligence  of  the 
ieii  ud  dumb  reooain  uncultivated  and  undeveloped. 
Eii  ind  is,  as  it  were,  shut  up  in  a  prison  which  has 
viidan  indeed — his  eyes — but  in  which,  though  he  can 
tee  what  is  passing  around  him,  he  can  hear  nothing. 
Thnvii  spco  himwelf,  even  under  the  most  favourable 
winditioM,  his  mind  becomes  morbid  and  suspicious. 
For  bim  Ii&  is  a  mere  spectacle  in  dumb  show,  at  best 
*  putoaiine;  and  so  he  grows  np  in  the  midst  of 
dniiastion  as  thongh  he  wore  a  savage  just  brought 
fimnthe  dreeert,  with  eye»  indeed  to  see,  but  without  the 
vit  to  OTdwitand  the  wonders  of  existence.  As  to  time, 
heitttsboctei  to  the  present,  to  what,  as  the  phrase  is, 
is  iMsmig  iebte  his  eyes.  For  him  there  is  no  past, 
ssd  little  myprtation  of  i^  future.  To  tiiis  condition  has 
tfa  JoK  ef  ttst  one  sense,  whidi  more  than  aU  the  rest 
ii  BeedM  to  enlighten  ihe  human  mind,  reduced  the 
imfartsnste  class  which  we  are  now  considering. 

It  was  soon  detected,  very  soon  in  bust  after  the 

noogutiaa  <^  the  deaf  and  dumb  as  rational  beings, 

tkat  tbs  dagisdad   position  in  which  they  stood,  cem- 

fuei  with  others  of  the  community,  arose  not  only  from 

thirkas  of  one  soiae,  but  al^o  from  the  isolation  of  the 

KBses  from  one  another  which  was  the  result  of  their 

niialnBity.    In  this  respect  our  ears  may  be  colled 

iWawtss  of  the  ceremonies  of  life.     They  introduce 

i^  sasBsl  senses  to  me  another,  and  enable  the  seeing, 

■adfa(  t"*»"g.  and  touching  child  to  know  what  sight, 

mi  tnla,  and  touch  really  mean,  and  how  they  stand 

is  wstaal  nlations,  and  combined  helpfulness  to  one 

aasfat.    The  souses  stand  five  sisters  m  a  row,  ready 

••■pssia  gnui^al  harmony.    Of  these,  the  eldest  and 

mA  fesntisg  is  Hearing,  and  if  she   be  missing  the 

)<C  Hm  talt  is  gone,  ^d  their  motions  oonfused  and 

^Jhl.     It  is  now,  I  believe,  almost  univeiaally  re- 

wpJBJ  that  what  we  ca)l  dumbue^  in  the  human 

■MHilsnsed,  in  a  vast  majority  of  cases,  solely  by  the 

jyjf  fciiiiim;  iH^t  it  was  not  so  in  earlier  times. 

Ihrfytsd  thsoasf  ay d  dumb  attained  their  natural  tight, 

jWWH  lAd^  the  earlier  ages  had  denied  them,  than 

9>ttwr  aiaie  tfytt  their  dumbne^  was  caused  by  an 

is  the  organs  of  speech.    That,  you  will 

■Mat  set  right    Not  at  all.    It  was  ultimately 

k«t  not  so  loon.    We  i)xe  so  apt  to  summarise 

Iwries  of  ^oman  suffering,  and  to  dismiss  in 

whole  histories  of  painful  experience.    In 

tveen  1670  and  1770,  many  and  painful  were 

OMzatioas  undergone  b^  the  ill-fated  deaf 

im  dLBTeient  countries,  all  aimed  at  the  tongue 

^mi  of  i{iee$h,  in  tho  hope  of  alleviating  their 

^    Bat  even  ia  la70,  Valles,  the  body  surgeon 

%  tte  Saooitd  of  Spain,  had  declared  that  in  the 

it  hsBiiaK,  and  hearing  alone,  the  seat  of  the 

9y  hf.  '  But  still  the  surgeons  went  on  hacking 

nag  at  the  toogoes,  and  tonsils,  and  throats  of 

IjaBh^Hjji  patieats,  and  it  was  only  at  the  beginning 

^■■^eacntccBtary  that  this  false  practice  was  finally 

■■*      i.    Sow  I  Miere,  as  I  have  already  said,  it  u 

^^^     Ijr  sdsritted  tiiat  the  cause  of  dumbness  in  the 

H**  Msnc  is  atthex  congenital  deafness,  or  deafness, 

C*P|  «r  laM  total,  mused  by  eruptive  diseases,  the  chief 

fc"*«»  betag  scarlet  firver.    I  believe,  also,  that  it  has 

I***  ebamtjd  as  a   isct   that   the  being  totally   or 


partially  deaf  makes  little  difference  in  children  of 
tender  years,  so  fiir  as  dumbness  is  oonoemed.  Of 
course,  a  bay_  or  a  girl  who  had  lost  their  hearing  from 
disease,  having  already  heard,  and  so  received  some 
previous  education,  would  be  in  a  &r  better  position 
than  a  child  oongenitally  deaf.  The  remarks  I  have 
made  only  applies  to  children  who  have  lost  their  sense 
of  hearing  from  disease  at  an  age  too  tender  to  receive 
instruction  through  the  sense  of  hearing.  With  one 
other  observation  I  will  trouble  yon,  and  uiat  rather  of  a 
pyschological  than  a  physiological  character.  It  has  been 
found  very  difficult  to  get  parents  to  confess  that  their 
children  are  coogenitall^r  deaf.  They  are  always  ready 
to  declare,  very  often  with  the  smallest  ground  for  the 
assertion,  that  their  children  were  brought  into  the 
world  per&ct,  and  in  the  full  enjoyment  of  their  senses, 
only  an  unhappy  accident  had  marred  one  of  these  senses. 
It  would  be  curious  to  calculate  the  chances  of  such 
accidents  having  repeatedly  occurred  in  those  unfortunate 
families  in  which  we  find  several  deaf  and  dumb  chil- 
dren. But  it  is  a  law  of  humanity  that,  by  a  kind  of 
natural  conceit,  we  are  unwilling  to  deprive  either  our- 
selves or  our  offspring  of  the  advantage  of  having  been, 
once  in  our  lives,  perfect  beings,  without  flaw  or  blemish, 
however  crippled,  or  d\rarfed,  or  stunted,  or  crooked,  OB 
hunchbacked,  we  may  have  become  afterwards. 

I  may  here  remark,  in  order  further  to  iianow  the 
subject,  that  a  oertun,  but  not  a  large,  proportion  of  the 
deaf  and  dumb  are  idiots ;  but  as  the  idiotcy  of  these  un- 
fortunates is  only  acoessoi^  to  and  in  nowise  caused 
by  their  defect  of  hearing,  just  as  there  are  idioto  wh« 
are  lame  or  blind,  such  cases  must  be  eliminated 
from  our  inquiry,  and  referred  to  the  category  of  mental 
and  moral  amictioiis,  just  a%  in  the  asylums  and  institu- 
tions for  the  aducatioti  and  relief  of  the  d^  and  dumb, 
only  those  children  who  are  not  idiots  are  received  as 
objects  of  instruction  and  charity.  If  any  one  desirea 
to  know  what  proportion  the  deaf  and  dumb  bear  to  tho 
rest  of  the  community,  statistics  tell  us  that  on  an 
average,  there  are  700  deaf  and  dumb  persons  in  every 
million  of  the  inhabitants  of  the  earth,  so  that  there 
would  be  200,000  of  these  unfortunates  in  Europe  alone ; 
and  here  it  must  be  remembered  that  observation  haa 
shown  that  in  mountainous  countries — such  as  Switzer- 
land and  Savoy — the  deaf  and  dumb  stand  in  a  much 
greater  proportion  to  the  rest  of  the  people.  In  the 
canton  of  Berne,  for  instance,  it  is  stated  tlutt  in  every 
19o  persons  there  is  one  deaf  and  diunb,  which  would 
raise  the  total  in  the  million  to  t>,U8.  Boughly  spee^k- 
ing,  we  may  say  that  there  are  probably  about 
700,000  deaf  and  dumb  on  the  surfiice  of  the  earth,  so 
that  that  those  suffering  trom  this  afflictioQ  approximate 
to  an  aggregate  which,  in  earlier  times,  would  have  hem 
dignified  with  the  qame  of  a  nation,  and  in  \ha  present' 
would  be  called  a  flourishing  colony,  so  &r  as  mesa 
number  is  cono^rae^. 

If  we  come  home  to  Great  Britain,  we  find  the  rule 
still  holding  good  as  to  the  trequency  of  the  deaf  and  dumh 
in  hilly  and  pastoral  districts.  The  northern  counties  of 
Scotland,  and  especially  the  Highlands,  present  the 
highest  average,  where  the  number  rises  to  the  enormous 
proportion  of  1  in  196  of  the  population.  The  average 
proportion  of  the  deaf  and  dumb  to  the  rest  of  tho  popo- 
Ution  aU  over  Great  Britain  is  I  in  1,670 ;  in  Ireland,  it 
is  1  in  1,380  persons.  At  the  census  for  18S1,  12,$53 
persona,  6,881  males  and  6,669  females,  were  returned  aa 
deaf  and  dumb  in  Great  Britain ;  and  in  the  20  years 
which  have  since  elapsed  the  numberof  those  unfortunates 
has  proportionately  increased.  It  is  curious  to  remark 
that  all  over  the  world,  so  far  as  statistics  afford  us  any 
information,  the  number  of  males  bom  deaf  and  dimib 
is  consideiably  above  that  of  females  similarly  afflicted. 
In  Great  Britain,  there  are  121  male  deaf  mutes  to 
100  femiiles.  There  still  remains  a  fact  which  it  is 
more  important  to  note  than  any  other  connected 
with  these  unfortunates,  that  throughout  the  country 
a  very  small  number  of  the  whole   amount   of   toe 
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deaf  and  damb  were  returned  as  inmatea  at  asyloms  or 
schools  in  1851,  when  we  hare  seen  that  the  total 
number-was  12,663,  only  1,100  were  returned  as  receiv- 
ing special  education.  Kor  is  there  any  reason  to 
suppose  that  this  amount  of  pupils  is  much  exceeded  at  the 
present  day,  though  the  total  number  of  the  deaf  and 
dumb  in  this  country  has  probably  increased  to  upwards 
of  20,000. 

We  are  now  approaching  what  may  be  called  the  era 
of  institutions  for  the  deaf  and  dumb,  which  might 
rather  be  called  institutions  for  relieving  the  parents  of 
deaf  and  dumb  children  of  the  claims  of  natural  affection. 
One  would  almost  think,  when  one  sees  the  alacrity  with 
which  deaf  and  dumb  children  are  huddled  away  and 
kept  out  of  sight,  that  it  was  still  considered  that 
they  were  bom  under  a  curse.  It  seems  hard  to 
say  so,  but  I  firmly,  believe  it  to  be  the  truth  that,  under 
the  cloak  of  the  most  charitable  intentions,  there  often 
exists  a  refinementcf  inhumanity.  I  detect  this  in  all  those 
institutions  for  the  deaf  and  dumb,  which,  while  relieving 
the  parents  of  deaf  and  dumb  children  of  the  care  of 
their  sapport  and  instruction,  separate  a  human  being 
from  domestic  and  public  life,  and  throw  him,  designed 
by  Providence  to  live  in  the  family  and  the  State, 
into  a  separate  world  of  his  own,  where  he  lives  an 
isolated  and  imperfect  existence  with  others  alike  afSicted 
as  himself.  It  is  an  aggravation  of  this  inhumanity  to 
educate  one  so  afflicted  by  signs,  and  then,  after  years 
of  instruction  on  the  level  of  that  whidi  might  be 
bestowed  on  apes  if  they  were  only  a  little  more  rational, 
to  turn  him  back  into  this  great  world  to  make  his  way 
aa  best  he  can  by  gestures — to  work  with  his  hands,  but 
to  talk  with  his  fingers,  if  he  is  so  fortunate  as  to  find 
persona  able  to  converse  with  him  in  that  most  imperfect 
fashion.  It  has  been  woll  said,  that  the  living  spirit  of 
one  age  haunts  after-generations  as  its  ghost ;  and  so  it 
is  with  the  education  of  the  deaf  and  dumb  at  present. 
Of  course,  we  are  too  enlightened  to  consider  them  as 
utter  brutes,  like  the  g^reat  Aristotle,  or  to  deny  them  the 
blessings  and  privileges  of  Christianity,  like  the  sympa- 
thetic Augustine.  Far  too  civilised  to  suffer  parents  to  put 
them  out  of  the  way,  laws  to  proscribe  them,  and  whole 
populations  to  mock  at  them  as  irrational  idiots,  yet  for 
all  that,  we  are  in  our  way,  ahd  according  to  our  light, 
quite  aa  inhuman  as  our  forefathers;  for  we  take  a  being  fit 
for  family  life,  and  able  to  fulfil  all  the  duties  of  a  citizen, 
from  the  family,  and  society,  and  the  State,  and  immure 
in  an  institution  where,  except  his  teaohera,  he  will  see 
none  but  fellow-sufferers;  and  then  restore  him,  or 
better,  thrust  him  out  into  the  world,  after  years  of 
education,  only  able  to  speak  on  his  fingers,  when,  if  we 
had  done  our  duty  by  him,  and  taken  care  that  his 
parents  had  done  theirs,  he  would  have  grown  up  in 
his  own  family,  with  all  its  ties  and  all  its  tenderness, 
and  at  last  entered  the  world  able  to  speak,  not  so  har- 
moniously perhaps  as  the  rest  of  his  fellow-men — though 
the  speech  of  some  of  us  is,  after  all,  not  so  very  har- 
monious— but  able  to  communicate  fntely  by  speech  with 
his  fellow-men.  When  I  know  &om  the  experience  of 
my  senses  that  a  very  large  proportion  of  those  for 
whom  I  plead  this  night  are  capable  of  being  restored 
to  society,  both  understanding  what  is  spoken,  and 
speaking  audibly  and  intelligibly  themselves;  I  am 
amazed  to  read  a  passage  in  the  last  report  of  a 
society  designed  for  their  education,  which  appeals  for 
the  sympathy  of  Uie  opulent  and  benevolent  classes  of 
sooietv  "  on  behalf  of  those  to  whom  Providence  has 
denied  the  power  of  pleading  for  themselves,"  and  I 
assert  with  all  the  energy  of  my  nature  that,  though 
Providence  has  sent  those  poor  creatures  into  the  wond 
deaf,  it  is  man,  and  such  institutions  as  man  has  made, 
which  has  kept  and  keeps  them  dumb. 

Bat  there  are  other  evils  accompanied  with  deaf  and 
dumb  institutions  which  must  ba  considered.  The 
greatest  of  these  is  the  fact  that  where  the  yonng  of  both 
sexes  are  educated  together,  it  is  impossible,  even  by 
the  greatest  care,  to  prevent  that  approximation  between 


the  male  and  female  pupils,  towards  Uie  end  of  their  life 
in  the  institution,  which  naturally  leads  to  acquaintance, 
liking,  love,  and  marriage.  Without  going  so  far  as  to 
lay  it  down  as  an  in&llible  rule,  it  may  safely  be  asserted 
that  there  is  a  likelihood  that  the  infirmity  of  the  parents 
may  be  inherited  by  their  children,  and  if  this  be  so, 
these  very  institutions,  which  are  directly  intended  to 
alleviate  a  great  infirmity,  become  indirectly  the  means 
of  perpetuating  it  among  the  community.  But  while 
saying  this,  I  should  be  the  last  to  say  that  institations 
for  the  support  and  maintenance  of  deaf  and  dumb 
children  have  not  done  good  in  their  day.  They  were 
an  advance  on  the  isolated  efforts  of  individual  philan- 
thropists ;  and  the  benevolent  individuals  who  estab- 
lished them  were  no  doubt  actuated  by  the  best  motives. 
But  in  this,  as  in  so  much  else,  what  has  been  the  good 
of  one  age  is  the  evil  of  the  next,  and  thus  we  may  see 
institutions  all  round  us  which,  refusing  to  progren  with 
the  enlightenment  of  the  age,  become  retrognwle  instead 
of  progressive,  and  fall  back  into  the  rear  of  civilisation, 
instead  of  standing,  as  of  old,  in  the  vanguard  and  front 
of  the  battle.  A  little  further  on,  I  will  endeavour  to 
explain  the  system  of  the  school  for  the  deaf  and  dumb 
which  is  best  suited  both  to  the  spirit  of  the  sge,  and  the 
wants  of  the  deaf  and  dumb  community. 

With  regard  to  the  instruction  of  the  deaf  and  dnmb 
themselves,  whether  in  public  or  private  establishments, 
there  can  be  no  doubt  that  the  system  of  signs  and 
gestures,  or  what  is  called  the  Frendi  system,  should  be 
at  once  abandoned,  and,  so  far  as  it  is  possible,  abolished. 
As  soon  as  it  is  admitted — and,  as  the  proob  are  over- 
whelming, it  must  be  admitted — that  the  deaf  and  dumb 
can  be  taught  to  speak,  not  pleasantly  perhaps,  but  articu- 
lately, the  whole  system  of  education  by  signs  collapses  and 
iidls  to  the  ground.  Why  educate  by  signs  and  gestures 
those  whose  organs  of  speech  are  psrfect,  and  who  can 
use  them  for  all  the  purposes  of  life  if  they  are  only 
properly  taught  to  do  so.  Solvitur  loqumdo;  and  when,  aa 
wo  know,  the  deaf  and  dumb  in  Holland  and  Germany 
are  taught  to  speak  on  what  is  called  the  Oerman  system, 
why  should  our  English  deaf  and  dumb  continue  to  be 
instructed  by  signs,  which,  the  cleverer  and  more  refined 
they  may  be,  are  all  the  more  difficult — in  fiict,  impos- 
sible— to  be  understood  by  the  rest  of  the  commnnity  ? 

But  it  may  be  said  that  our  existing  institatioDS  for 
the  education  of  the  deaf  and  dumb  already  teach  them 
to  speak,  and  some  one  will  quote,  in  support  of  this  vieir, 
the  very  last  report  of  the  Asylum  for  the  Education  of 
the  Indigent  Deaf  and  Dumb,  in  the  Old  Kent-ro*d, 
which  has  one  passage  which  says,  "  these  children  are, 
in  many  cases,  taught  to  speak."  But,  unfortunately, 
there  are  one  or  two  reasons  which  preclude  abaolote  be- 
lief in  this  consolatory  statement.  One  is  suggested  by  tike 
very  next  paragraph  of  the  same  report  which  infbnna 
ns  that  "  the  condition  of  the  deaf  ana  dumb,  thoogh  csd- 
cnlated  to  awaken  onr  compassion  and  sympathy,  ia,  neTer- 
theless,  too  &e(^uently  overlooked  end  forgottni.  They 
do  not  differ  in  appearance  from  thoae  who  poaseae 
perfect  functions,  while  their  inability  to  expreas  them" 
selves  in  language  precludes  smy  complaint  of  theii 
position,  which  might  arrest  attention  and  excite  tlic 
feeling  of  the  benevolent  towards  them."  Anotlies 
objection  is  drawn  from  the  scheme  of  instmotioa,  alse 
contained  in  the  report,  in  which,  unfortunately  for  tJhoec 
who  assert  that  these  (^dren  are  taught  to  apeaJc,  era] 
instruction  is  entirely  omitted.  The  report  says — "  Tbc 
ordinary  courses  of  instruction  are,  reading,  wzitiiig 
arithmetic,  and  the  outlines  of  British  history  SLod  fgety 
giaphy ;  and  the  pupils  who  disoover  a  taste  for  the  mx\ 
are  taught  drawing.  Their  knowledge  of  languaige  it 
daily  exercised."  And  here,  one  would  have  thougbt 
some  words  such  as  these  would  have  followed,  if  nuuiq 
were  actually  taught  to  speak,  "by  lip  reading  an« 
articulate  speech."  Instead  of  this,  we  find  that  it  ia  oml; 
exercised  "  by  writing  their  thoughts  upon  any  sobieo 
they  may  choose,  or  upon  one  selected  ror  them.  Xhi 
errors  and  necessary  oonections  of  ttiese  little  ocmipoei 
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tions  are  explained  by  the  teachers,  and  by  this  means 
the  pnpQs  acquire  a  practical  knowledge  of  grammar, 
tod  tae  normal  use  and  arrangement  uf  words  and 
ientenc^a.     In  addition  to  this  essential  practice,  they 
hare  dictations  made  to  them  in  the  langnage  of  signs, 
which    they  ai«   required    to    translate    into   written 
laognagw.       The   pupils    take    great    delight   in    this 
exeraae,   and  it  is   gratiiying  to   see   how  anxiously 
they  emnlate  each  other  in  trying  to  find  the  proper 
word  or  expression  for  the  sign  or  combination  of 
ngns  naed."     From  all  which  it  would  seem  that,  though 
nanyhaTe   been  taught    to  speak,  no   provision  for 
speudng  ia    prorided  in   the  ordinary  instruction  of 
the  pupils  in  the  institution  in  question.      But  quite 
aput  from  these  admissions  of  the  report,  there  is  one 
gtest  reason  why  the  pupils  in  such  an  institution  as  we 
tie  describing  cannot  bo  taught  to  speak,  and  that  is, 
because  the  bulk  of  the  instruction  which  it  aflbrds  is 
conveyed  by  signs.     It  has  been  found  by  experience 
ahsolotely  impossible  to  work  the  two  systems  together, 
nnee  it  haa  always  been  found  that  deaf  and   dumb 
children  will  content  themselves  with  the  less  perfect 
system,  that  of  signs,  as  easier,  and  will  always  resort 
to  it  in  preference  to  articulate  speech,  if  the  choice  is 
left  to  them.     They  are  unaware,  so  long  as  they  remain 
in  the  aociety  of  those  similarly  afflicted  to  themselves  in 
an  institation,  Uiat  the  language  of  signs  is  not  that  of 
the  world  at  large,  and  they  are  incapable  of  conceiving 
or  andentfandfny  the  superiority  of  articulate  speech  until 
they  are  thrown  bodily  into  daily  li  fe,  only  to  find,  however 
perfectly  they  msy  talk  on  their  fingers,  or  by  imaginary 
alphabets  in  the  air,  that  the  rest  of  the  world  shake 
their  heads  and  go  their  way.    Then  these  unfortunates 
awake  to  the  bitter  truth  that  they  have  been  educated 
OB  a  false  syctem,  and  that  for  all  the  purposes  of  com- 
nuHucation  with  the  great  mass  of  their  fellow  citizens, 
their  years  of  instruction  have  been  as  good  as  thrown 
away.    Bat  though  these  poor  children  are  ignorant  of 
the  a&vaotagea  to  be  derived  from  articulate  speech,  and 
thoefote  may  be  excused  for  betaking  themselves  by 
piefi>reiice  to  signs  and  gestures,  those  who  hare  under- 
taken their  edncation,  and  drawn  large  subscriptions 
iium  the  pnblic  for  that  purpose,  are  responsible  to  the 
o^imian  of  the  community  if  they  persist  in  teaching  by 
a^ns  those  who  are  capable  of  articulate  speech,  and 
instead  of  boasting  of  their  enlightened  philanthropy, 
they  ooght,  if  convicted  of  adhering  to  a  system  which 
will  no  longer  satisfy  the  wants  of  the  age,  rather  to 
confeas  that  after  all  they  have  been  unprofitable  servants. 
And  nov    let  me   speak  a  little  of   the    so-called 
Tnach  system,   and  its  originator.      This  system,  as 
originally    professed,    is    based    upon    the    use    of   a 
peratiar  medium  of  communication  between  the  teacher 
•ad  his  papils.    It  is  entirely  independent  of  ordinary 
language,    and    is   formed    out   of   a    set  of  artificial 
Bgoa  for   tho   expresMon  of   idons,  consisting,   not  of 
words,   but   of   certain   conventional   gestures.    These 
Bgni,  as  has  been  well  remarked,  might  be  considered 
II  being  Tirtually  words,  since  they  play  to  the  deaf 
ud  dumb  all  the  parts  of  words,  and,  in  theory,  every 
wetd  in  the   language   is  represented  by  its   peculiar 
gvstare.     In   instructing  the  deaf  and   dumb  on   this 
systoB,  care  is  taken  that  in  learning  the  meaning  of 
any  written  word,   the  particular  gesticulation  appro- 
paatei  to  it  should  be  learned  at  the  same  time.    This 
mtexn    was    invented    by  the   Abb6  de   I'Ep^e,  and 
iu!««loped  by  his  pupil  and  sncceesor,  the  AbM  Sicard, 
ani  this  in   ih-.  account  which  the  former  ingenious 
writer  givrg  of  the  circumstances  which  induced  him 
to  adopt   it.      It   so  happened  that  two   sisters,  both 
deaf  and  dumb,  lived  in  Paris,  opposite  to  the  socitty 
talksd  I>s  P£res  de  la  Chr^tienne,  and  one  of  the  priests, 
Father  Fanin,  had  tried  to  instruct  these  ladies.  A  sudden 
Siaeaa,  however,  carried  him  off  before  his  good  work  had 
been   rewarded  with  any  great  success,  and  the   two 
sisters,  as  well  as  their  mother,  were  inconsolable  for  the 
kias  of  thsir  instructor,  when  the  Abb6  de  I'Ep^e  had 


occasion  to  call  at  their  house.  The  mother  was  out,  and, 
while  he  was  waiting  for  her  return,  he  put  some  ques- 
tion to  the  young  ladies,  but,  to  his  surprise,  they  returned 
no  answer,  and  their  eyes  remained  fixed  on  their  needle- 
work.  He  repeated  his  questions  with  the  same  ill- 
success,  and,  not  suspecting  that  thoy  were  deaf  and 
dumb,  he  was  lost  in  conjecture  as  to  the  reason  of  their 
silence,  when  the  mystery  was  solved  by  the  return  of 
the  mother.  This  visit  made  so  strong  an  impression  on 
his  mind,  that  he  devoted  all  his  thoughts  to  devising  a 
means  of  supplying  to  those  young  women  the  faculties 
of  speech  and  the  means  of  intellectual  intercourse.  After 
meditating  long  on  the  subject,  it  occurred  to  him  that 
every  language  is  but  a  collection  of  signs,  in  the 
same  way  as  a  series  of  drawings  is  an  assembly  of 
figures,  so  gestures  were  also  signs,  and  that  things  might 
be  figured  by  gestures,  inst  as  anything  can  be  painted 
by  colours  or  expressed  in  words.  Why,  then,  should 
there  not  be  a  language  of  gestures  P  The  attempt  was 
heroic,  but  of  enormous  diflSculty,  for  it  was  in  fact  an 
effort  to  write  Chinese  picture-writing  in  the  air. 
Since  the  gesture  vanished  as  soon  as  it  was  made,  this 
Chinese  system  required  a  still  more  prodigious  effort  of 
memory  than  is  demanded  by  tho  Chinese  language  of 
those  who  attempt  to  acquire  it.  Full  of  this  idea,  he 
again  visited  the  deaf  and  dumb  ladies,  eager  to  try 
his  new  mental  undertaking.  To  their  great  deligh^ 
he  declared  himself  ready  to  become  their  instructor. 
He  drew  to  them,  he  gesticulated,  and  ho  wroto  down 
the  corresponding  words,  but  he  found,  as  all  teachers  of 
the  deaf  and  dumb  have  found,  that  it  is  hard  to  teach 
minds  wholly  uncultivated.  It  was  in  vain  that,  after 
infinite  trouble,  he  taUght  them  letters  and  word!s,  and 
invented,  so  far  as  was  possible,  gesticulations  answering, 
as  he  declared,  to  every  word  in  the  French  langnage. 
The  act  of  imitation  had  been  originally  mechanical,  and 
mechanical  it  remained.  He  had  began  by  the  wrong  way, 
from  the  outside  rather  than  from  within,  and  though 
his  pupils  possessed  a  vast  vocabulary  of  gesticulation, 
and  a  perfect  Chinese  dictionary  of  visible  signs,  they 
still  had  no  conception  of  the  relations  in  which  the 
objects  which  they  denoted  in  the  air  stood  to  one 
another,  so  that,  in  one  word,  these  ladies  had  words 
but  no  ideas.  It  has  been  well  said  that,  in  thus  leading 
bis  pupils  to  write  words  as  signs,  he  was  endeavouring  to 
lead  them  to  something  which  they  didnot  know,  by  setting 
out  from  what  was  equally  unknown.  He  succeeded  in 
enabling  them  to  transcribe  whole  pages  of  the  most 
abstract  disquisitions  by  the  means  of  gestures,  that  is  to 
say,  while  he  gesticulated  and  grimaced  they  wrote  down 
every  word  ;  but  it  never  seems  to  have  occurred  to  this 
amiable  enthusiast  that  he  it  was  that  supplied  the 
mind,  while  his  pupils  were  the  merest  machines,  for 
they  were  no  more  thinking  beings  while  the  process  of 
gesticulation  and  interpretation  was  going  on  than  a 
musical  snuff-box  is  capable  of  understanding  the  melo-' 
dies  which  it  utters,  under  an  arrangement  of  a  most 
complex  system  of  springs.  The  Abb^  de  I'Ep^e 
made  his  pupils  into  writing  machines,  but  for  the 
purposes  of  reflection  and  combined  thought  they  knew 
no  more  than  Newton's  pbn,  with  which  he  composed 
"the  Principia,"  or  that  with  which  Bacon  wrote 
the  "Novum  Organum,"  of  the  wonders  of  science 
which  thoy  were  mechanically  assisting  to  describe. 

But,  notwithstanding  these  radicu  and  incurable 
defects  of  Ce  I'Ep^e's  system,  the  success  which  he  ob- 
tained was  of  that  ostentatious  and  demonstrative  kind, 
which  we  must  not  be  so  illiberal  as  to  call  peculiarly 
French,  but  vjhich  was  just  calculated  to  excite  wonder 
and  amazement  in  a  host  of  superficial  spectators.  When, 
in  such  public  displays,  a  credulous  crowd  saw  the  master 
gesticulating,  and  the  pupils  transcribing  page  after 
page  of  terms,  which  tho  spectators,  though  not  deaf  and 
dumb,  coiUd  not  comprehend  vrith  the  useof  all  their 
senses, 'they  very  naturally  forgot,  especially  as  the 
peculiar  gesticulations  of  the  one  were  beyond  their 
comprehension,  while  tho  words  written   down   were 
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■apposed  to  be  within  their  capacity,  how  mach  was 
doe  to  the  ingenious  master,  and  how  little  beyond 
mere  memory  to  the  xmfoitunato  pupil,  and  they  went 
away  dedanng  ttiat  there  never  was  such  a  system 
for  uistructiog  the  deaf  and  dumb.  The  leUgious  zeal, 
too,  and  the  noble  charity  of  the  man  contributed  to 
his  reputation.  "  His  fame,"  as  has  been  well  said  by  a 
writer  in  the  "  Encyclopedia  Britannica,"  to  whom  I  am 
iidebted  for  this  interesting  narratire,  spread  itself  all 
over  Europe,  and  his  lectures  and  exhibitions  attracted 
everywhere  crowds  of  enthusiastic  admirers.  There 
was  not  wanting,  however,  persona  who  saw  through  the 
delusion.  His  system  was  mtrodnced  at  Vienna  by  the 
Abb£  Storok,  and  there  it  was  pnt  to  a  very  simple  test 
hj  the  famous  Nicolai,  an  academician  of  Beriin,  who, 
at  a  public  exhibition,  propoeed  to  the  Abb£  to  require 
one  of  his  pupils  to  describ«  in  writing  the  action  he  was 
about  to  perform.  The  challenge  &ing  accepted,  H. 
Nicolai  struck  his  breast  with  his  hand,  n^n  which  the 
deaf  and  dumb  boy  immediately  wrote  the  isolated  words 
"  hand,"  "  breast."  The  academician  at  once  withdrew, 
satisfied  with  Uiis  proof  of  total  fiulure;  for  it  was 
evident  that,  notwithstanding  all  this  parade  of  learning 
and  of  the  quickness  of  the  pupils  in  writing  down 
any  question,  together  with  the  answer,  both  had  been 
equally  dictated  by  the  master  in  the  same  language 
of  gesture,  but  without  any  corresponding  ideas,  or  me 
exertion  of  any  intdlectnal  &culty  excei>t  that  of  memory. 
They  were  utterly  incapable  of  composing  a  single  sen- 
tence, and  it  was  found  accordingly  that  their  spon- 
taneona  answers  to  the  questions  asked  them  were 
limited  to  the  monosyllables  "  Tes,"  and  "  No,"  of  which 
it  is  even  doubtful  whether  they  ftilly  understood  the 
real  meaning.  "  It  is  more  easy,"  says  the  writer  in 
the  "  Encyclopsedia  Britannica,"  "  to  conceive  than  to 
describe  the  disappointment  which  the  parents  must 
have  felt  at  the  discovery  of  the  real  ignorance  of  their 
children,  after  so  many  yean  of  instruction,  and  after 
the  brilliant  manner  in  which  they  acquitted  themselves 
in  their  public  probations.  The  secret  is  indeed  be- 
trayed in  some  fetters  of  the  Abb£  de  I'Ep^e,  published 
by  Sicard,  in  which  he  ftvows  that  his  views  of  education 
were  limited  to  the  mechanical  qaalifications  necessai^ 
to  enable  his  pupils  to  perform  tneir  parts  in  a  public 
exhibition,  namely,  that  of  writing  words,  after  ceitain 
gestures  had  been  made  to  them,  without  the  least  in- 
telligence of  their  import,  and,  of  courae,  without  the 
power  of  employing  those  words  either  as  instruments 
of  thought  or  as  vuiicles  of  meaning." 

The  Abbi  Sicard,  the  successor  of  De  I'Epe^,  while  ho 
retained  the  system  of  artificial  signs,  soon  discovered 
that  the  intellectual,  and  not  the  mechanical,  education 
of  his  pupils  was  the  main  object  to  be  aimed  at.  He 
found  a  favourable  opportunity  for  developing  his  plan 
on  his  appointment  as  teacher  to  a  school  at  Bordeaux, 
where,  among  the  first  pupils  presented  for  admission, 
were  a  boy  and  his  sister,  Mth  deaf  and  dumb,  belonging 
to  a  poor  family,  five  of  which  were  afflicted  with  that 
infirmity.  They  lived  in  a  small  cottiige  in  a  wild  part 
of  the  country,  and  the  sole  occupation  of  John  Hassieu, 
the  name  of  the  boy,  had  been  to  tend  his  father's  sheep 
amid  heaths  and  woods,,  in  which  occupation  he  had  con- 

racted  almost  savage  habits.  He  was  sullen  and  sus- 
picions, and  shrunk  from  all  intercourse.  It  was  scarcely 
possible  to  imagine  a  being  less  capable  of  education ; 
but,  under  the  judicious  management  of  H.  Sicard,  his 
£icnlties  were  developed,  his  intellectual  powers 
gradually  exerted  and  exercised,  his  capacity  for  in- 
struction expanded,  and  he  made  rapid  strides  in.  the 
acquirement  of  knowledge.  But,  though  all  this  was 
done  by  the  Abb6  Sicara,  and  though  there  can  be  no 
doubt  that  he  succeeded  where  De  l'£pp£  had|  failed,  in 
using  his  system  of  signs  for  the  intellectual  develop- 
ment of  his  pupils,  the  great  vice  and  error  of  the  French 
system  still  remained.  After  yean  of  education,  the 
deaf  and  dumb  taught  on  that  system  were  unfitted  to 

enter  upon  the  duties  of  life,  and  to  communicate  freeW 


with  their  fellows.  If  all  the  world  were  an  institution 
for  educating  the  deaf  and  dumb,  one  might  be  satisfied 
with  such  a  result ;  bat  as  it  is  not,  we  must  necessarily 
pronounce  any  system  which  contents  itself  with  educa- 
ting ite  pupils  for  life  in  the  institution,  and  in  the  in- 
stitution alone,  self- condemned. 

Of  course,  there  are  certain  signs,  which  maj  be  called 
"  natural,"  which  all  children  make  use  of  in  infancy  to 
express  their  wanto.  In  children  whose  senses  are  sound, 
and  who  possess  all  the  organs  proper  for  articulate 
speech,  the  process  of  education  is  to  wean  thoae  littls 
ones,  so  to  speal^  from  such  necessary  signs  and  tokens: 
and  when  a  nurse  stys  to  a  baby  which  is  pointing  and 
gesticulating  for  something  that  it  wants,  "Ask  for  it, 
baby ;  speak  prettily  for  il^"  she  is  engaged  in  annihi- 
lating the  bruto,  and  cherishing  the  human  element 
which  exist  in  all  of  us.  But  for  the  first  education  of 
the  deaf  and  dumb,  in  that  isolation  of  the  sensee  which 
is  their  peculiar  affliction,  these  natural  signs  most  be 
necessarily  longer  retained.  So  long  as  a  deaf  and  dumb 
child  remains  entirely  under  the  care  of  ita  parents,  these 
natural  signs  are  often  the  only  means  of  developing  the 
faculties.  A  teacher,  too,  must  necessarily  understand 
them  when  he  fint  receives  such  a  child  from  ito  natural 
guardians  for  tho  purpose  of  instruction.  He  moat  begin 
with  that,  since  he  has  nothing  else  to  start  &om  ;  bat  he 
must  not  persist  in  it  a  day  longer  than  is  absolutely 
necessary.  What  shall  we  say,  then,  of  a  master  or  of 
a  system  which  degrades  himself  or  itself  to  the  level  of 
the  ignorant  being  whom  he  has  undertaken  to  teach, 
whoforgeta  his  own  language,  and  not  only  contents 
himself  with  these  brutish  natural  signs,  but  farther  de- 
velops and  expands  them  into  a  system,  and  calls  it  the 
language  of  signs.  Against  such  a  system  it  is  remark- 
able that  Dr.  Watson,  who  was,  I  believe,  the  foundc^ 
or  at  any  rate  one  of  the  founders,  of  the  Deaf  ana 
Dumb  Asylum  in  the  Old  Kent-road,  over  which,  too, 
he  presided  as  principal  for  many  years,  was  entirely 
against  the  system  of  signs  as  the  ultimate  end  and  object 
of  instruction  for  the  deaf  and  dumb.  His  remarks  on 
this  point  are  so  excellent  that  I  cannot  help  quoting 
them.  After  describing  the  importance  to  the  teacher  of 
understanding  what  he  calls  "natural"  as  opposed  to 
artificial  signs,  he  proceeds: — 

"  But  never  let  anything  so  chimerical  be  thought  of 
as  an  attempt  to  turn  master  to  the  deaf  and  dumb  in 
the  art  of  forming  signs.  What  should  we  think  of  a 
European  who  should  undertake  to  teach  his  own  regular, 
copious,  and  polished  larguage  to  a  South  Sea  Islander 
who  was  henceforth  to  live  among  Europeans,  and  whose 
scanty  vocabulary  extended  only  to  a  very  few  words, 
barely  sufficient  to  enable  him  to  express  in  a  rude 
manner  what  was  required  by  the  uniformity  of  his 
condition  and  the  paucity  of  his  thoughta  ?  Should  we 
suspect  that  the  teacher  would  set  about  new-modelling, 
methodising,  and  enlarging  the  rude  and  imperfect  lan- 
guage as  the  readiest  way  of  making  the  islander  ac- 
quainted with  the  European  tongue,  especially  when  this 
new-modelled  language,  after  aU  the  pains  bestowed  in 
forming  and  teaching  it,  could  be  of  no  manner  of  use 
but  to  assist  tho  intercourse  of  these  two  persona?  If 
this  supposition  seems  ridiculous,  how  much  more  fanci- 
ful and  useless  is  an  attempt  to  methodise  signs  for  the 
instruction  of  the  deaf  and  dumb !  Would  it  not  be  a 
more  natural  and  rational  mode  of  procedure  for  the 
teacher  to  begin  by  watching  the  objecte  and  occasioiu 
to  which  the  scholar  applied  the  words  of  his  barbaroni 
speech,  that  by  knowing  them  he  might  gradually  sub- 
stitute the  words  of  thelanguage  to  be  taught, using  the 
former  only  as  an  introduction  to  the  latter  P  It  ahoold 
never  be  lost  sight  of  that  deaf  and  dumb  people  are  n<A 
educated  to  Uve  always  among  persons  in  their  own  on. 
fortunate  situation  ;  were  this  ue  case,  indeed,  an  artifl' 
cial  language  of  methodised  signs  might  be  of  importanj 
use ;  but  as  they  are  intended  to  mix  with  their  fclloi^ 
beings  in  social  habits  and  necessary  avocations,  we  hall 
to  open  a  channel  to  this  intercourse,  and  thia  cannot  1l 
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kae  10  effectoaUy  hr  any  other  meani  a«  by  teaclung 
them  the  language  of  tbe  oountiy  where  they  reside." 

To  which  moat  jodioons  obaerratioiia  the  writer  in  the 
"  Eocydopaadia  Britannica  "  adds  the  remark,  that  our 
object  in  edncatiiig  the  deaf  and  dumb  is  not  so  much  to 
make  them  acute  grammarians  and  subtle  metaphysicians 
utoRoder  them  useful  members  of  society.  Experience 
hu  ihown  that  moxe  aimple  and  ordinary  modes  of  in- 
itnctian  will  eSiact  this  in  less  time  or  with  better  sue- 
tea  1^  the  complex  and  elaborate  system  of  the  Abbi 
Kcaidtni  hia  finllowen. 

VTe  Un  now  dispcMed  of  the  French  system  of  Mgns, 
wliidi  dejHoded  alone  upon  a  single  sense — that  of  the 
eje ;  md  wa  hare  seen  tne  isolation,  in  a  moral  point  of 
Tier,  vbich  foUowa  on  the  use  of  one  sense  alone.  It 
•Hthe  nmaik  of  the  Latin  poet : — 

**  Stfniiu  Irritaot  animos  demliM  per  aurw, 
Qmn  qua  sunt  oculb  sabjecta  Odslibai," 

Ijaa  vhich  the  late  Professor  Conington  rendered : — 

"1  tUac  whan  bnnL  ramemb«r,  atrikM  l«a  ktea 
Oa  the  ipectatora'  mlDd,  thaa  whea  'tis  Men.** 

bat  Oua  remark  is  only  tne  if  by  aximiw  we  understand 
what  we  call  the  "  eenaet,"  that  is,  mind  in  its  relatiun 
to  mattec.    For  all  moml  and  intellectual  purposes,  the 
«an  u«  (armote  fiuthful — much  better  friends  to  us  than 
<mTejr«i,tai,Mwe  have  already  seen,  it  is  to  the  loss  of 
h«nng  alow  that  idl  Che  isjuries  which  the  deaf  and 
damb  ffAnd  in  former  years  from  the  ignoranoe  end 
Momti^  of  their  feDoW-men  are  mainly  to  be  attrf- 
hutei.    We  have  aeen  faow  De  I'Ep^  took  the  eye  as  his 
means  of  ezcitiag  the  attention  of  his  pupils.    He  gave 
tfcem  woids  by  ms  gesticulations,  bat  no  ideas,    fiioard 
tepthb  Kcatacnlation  and  signs,  and  gave  his  pupils  idcM. 
To  Sie  pupSi  of  the  founder  of  the  system  words  had 
go  aoamng,  bat  when  Sicard's  pupils  wrote  down  sen- 
tences diey  understood  them.  Diey  were  thinking  beings, 
bat  ttiey  did  not  comprehend  words  in  their  ordinary 
«BSe,  ind  for  an  pnrpows  of  speech  tiieir  months  were 
iotb.   We  have,  however,  seen  that,  l^om  the  lOtii 
tataj  at  leaat,  it  had  been  always  assarted,  and  more 
•r  lai  Baeceasfnlly  proved,  that  the  deaf  and  dumb  could 
4>eak  if  piuyeily  taught.    This  school  of  teachers,  whidi 
Bay  be  called  the  Bntdi  or  the  Gterman  school,  is  that 
tiivhidi  I  now  desire  more  particularly  to  call  your 
•ttCBtmn.    It  uses  the  eye  jut  as  ttie  French  sdiool 
BKs  it,  far  thepnrposes  of  drawing  and  writing,  which 
•at  occeesarily  form  so  large  a  portion  of  the  ednca- 
tiea  of  the  deaf  and  dumb ;  but  it  goes  beyond  this, 
•■i  M  tiie  eye  to  supiily  the  place  of  the  ears  by  an 
""gwiaw  system  of  teadiing,  to  the  results  of  which,  and 
ast  Is  Ike  jwocesB  itself,  I  must  confine  myself  to-night 
b  a  qoealion  of  such  wide  extent,  where  so  much  ground 
bt  to  be  covered,  I  nnM  be  permitted,  in  this  part  of 
■y  ab}edt,  to  be  ifecfrtnatVs,  aM  to  beg  yoo  to  believe 
wft,  W  a  process  peHletty  fiatural,  and  not  in  the 
ktit  aiteirfed  with  cnirity,  as  some  ignorant  people 
h»«  aaaeitad,  on  dte  part  of  the  teacher,  deaf  and 
^■k  tUdiwi  have  for  a  long  series  of  years  been 
^"^  in  other   countries,    not   only  to  undetatMid 
y**  wwds,  but   also  to  sneak  articulately.     This 
9<AMiMMftof  the  results  of  which  will  be  shown  to  yon 
■t  &•  andnsion  of  the  lecture,  absolutely  forbids  aifi- 
^^tfca,  such  as  gesticulations  and  talking  on  the 
^^«^iifei  pupils,  and  wh9e  it  oaea  the  i^e  to  tesfch 

£taea  to  read  and  write  and  draw,  it  also  MfB  ittosnp- 
tt»  wsat  of  heariittg.  Alrtictdate  speech  fs,  of  course, 
uuviiiag  triumph  m  the  system,  but  not  lees  wonder- 
Waiw^ ii  called mflie Oennan  system  "Up readteg," 
q  whJA  the  deaf  and  dtimb  use  their  eyes  to  oftderstand 
**■*  ia  apAsB.  It  seems  a  strange  thing,  bet  it  ft  no 
^  trae,  that  deaf  and  dumb  children,  'eepeoiaUy  if 
~^  ""to  toitiaB  at  an  early  age,  may  be  taught  to 
■enraalaiHl  with  amaming  qaickneas  of  perception  what- 
ever iaapokea  within eynhot.  Any  one  who  has  had  the 
B°<^  fettane— as  I  have  had — to  visit  tiie  Jewish  sdiool, 
V  whadt  Mr.  Van  Praagh  is  the  worthy  conductor,  in  the 
uiatoo-RMd,  or  who  has  been  permitted  to  see  some  of  the 


children  taught  by  him,  cannot  &fl  to  be  deeply  interested 
in  the  philanthropic  patience  and  industry  of  that  gentJe- 
man  and  in  the  success  of  his  tmching.  So  successful, 
in  fact,  is  this  part  of  the  teaching  under  the  Oerman  or 
Dutch  system,  that  it  is  necessary,  if  you  are  saying 
anything  which  it  is  not  desirable  that  the  children 
should  understand,  to  cover  the  mouth ;  for  so  far  as 
their  eyes  reach  so  far  do  Uiey  understand  what  is  said. 
So  perfectly  too  has  this  process  of  education  been 
earned  out  in  individual  cases,  that  persons  thus  edu- 
cated ate  able  to  carry  away  with  them  a  sermon  or 
a  speech  by  only  observing  the  motion  of  the  lips 
and  the  play  ol  the  countenance  of  the  speaker 
or  preacher,  and  in  one  case  of  which  I  hare  heard, 
the  preacher,  ignorant  of  the  infirmity  under  which 
a  regular  attendant  at  his  church  suffered,  sent  to 
beg  that  So-and-so  would  not  stare  at  him  so  hard, 
as  it  put  him  out  in  his  sermon.  Far  different  from 
such  practical  results  are  the  Chinese  writing  in  the  air 
of  the  Abb£  de  I'Ep^  or  the  refined,  metaphysical 
system  of  Sicard.  Very  different,  too,  are  the  results 
attained  b)r  the  system  pursued  at  the  Deaf  and  Dumb 
Asylum,  with  its  machinery  of  signs.  Here  are  the  deaf 
and  dumb  restored,  by  the  intelligent  use  of  tlieir  eye- 
sieht,  to  that  lost  sense  of  hearing,  and  ready,  on  leaving 
school,  to  enter  the  world  understanding  the  langw^eof 
man. 

But,  after  all,  the  crowning  triumph  of  the  German 
system  is  the  undoubted  fact  that,  in  a  majority  of  m- 
stances,  deaf  and  dumb  children,  if  properly  taught,  if  tiA 
system  of  signs  be  prohibited,  and  they  are  instructed,  as 
by  patience  and  perseverance  they  can  be,  in  articulate 
speech,  may  be  restored  to  the  world  not  only  able  to 
understand,  but  able  to  converse  with  their  fellow-men. 
I  have  already  noticed  the  objection,  that  this  part  of  the 
Dutch  or  Oerman  system  is  attended  with  cruelty.  All 
education  was  cruel  in  the  good  old  days,  when  the 
ferule,  and  taws,  and  rod  of  the  master  eke^  out  savagely 
his  modicum  of  patience  and  intelligence ;  and  even  in 
more  modem  times,  the  manUe  of  Busby  fell,  not  lightly, 
on  the  shoulders  of  Keate  and  Goodenough.  But  vLe  in- 
struction of  the  deaf  and  dumb  in  articu&te  speech  is  no 
more  cruel  than  any  other  method  of  enlightoied  educa- 
tion. It  is  chie^  based  on  teaching  the  piq>il  the 
difference  between  sounds  and  articulations  by  idling 
in  aid  the  sense  of  touch,  and  so  supplying  the  loss  of 
one  sen&e  by  another.  It  was  Amman,  a  physician,  bora 
in  Switzerland,  though  he  practised  in  Holland,  who  first 
introduced  what  may  be  called  indifferently  the  Dutch  or 
the  (German  system. '  He  taught  his  pupils  to  watch  closely 
with  their  eyes  the  changes  which  came  over  his  face  and 
lips  as  he  uttered  words,  and  then  to  imitate  those  channs 
before  a  mirror.  When  he  uttered  a  sound  he  made  the 
pupil  place  his  hand  on  his  master's  throat,  that  he  might 
perceive,  by  the  sense  of  touch,  the  quivering  vibratot^ 
motion  which  arose  in  it  when  the  sound  was  utterM. 
Going  one  step  further,  he  maie  the  pupiX  when  he  imi- 
tated that  particular  sound,  1^  his  own  hand  on  his  own 
throat,  and  thus  he  arrived  at  fast  to  the  utterance  of  arti- 
ci^te  sounds  by  the  pupil,  a  feat  which  could  never  have 
been  accomplished  had  the  pium  been  left  to  the  sense  ef 
sight  alone  to  imitate  sounds  from  the  mere  observaUdn 
sf  the  changes  whidi  passed  over  the  face  and  lips. 
Inis  sy^m  of  Amman  was  brought  to  peifedtuffi  W  tQe 
famous  Heinicke,  born  in  17^,  and  died  Ha  vfSO,  %n6  is 
considered  in  Germany  and  Austria  as  the  founder  of  the 
German  system.  He  was  perfecting  his  method  ih  Ham- 
burg and  Leipsic  1760  and  1770,  just  about  the  time  that 
De  rfipee  was  hard  at  work  with  his  system  of  jfestic'u- 
laUon  m  France.  ^Vhile  the  Abbf  established.  In  1760, 
a  school  for  the  deaf  and  dumb  in  Paris,  with  the  success 
which  we  have  ^ready  seen,  and  which  was  raised  to  the 
dignity  of  a  State  institution  at  the  epoch  of  the  Bevola- 
tion  in  1791,  Heinicke,  in  1 778,reraoved  his  private  estab- 
lishment firom  Hamburg  I  o  Iieipsi  c,  where  it  been  m  e  a  public 
institution,  under  the  protectioh  of  the  Elector  Frederick 
Augustus  of  Sasony.    Very  soon  after,  similar  instilu- 
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tiooa  were  establiihed  at  Vienna,  at  Pragae,  at  Berlin, 
and  many  other  parts  of  Germany  and  Austria.  These 
were  all  on  the  principle  of  lip-reading  and  speaking,  and 
not  of  gesticulation  or  signs  ;  and  at  this  moment  it  is 
stated  that  there  are  a  hundred  such  institutions  in  Ger- 
many alone,  and  yet  it  is  calculated  that  instruction  is  only 
afforded  in  these  schools  for  one  twenty-fifth  part  of  the 
deaf  and  dumb  children,  between  the  ages  of  six  and  fifteen 
years,  who  are  capable  of  inatmction.  So  that  it  appears 
that  both  at  home  and  abroad  there  is  ample  room  for 
the  exercise  o(  benevolence  in  the  education  of  a  most 
afflicted  class.  It  is  no  objection  to  this  part  of  the 
system  to  say  that  it  is  not  successful,  because  the  utter- 
ance of  the  deaf  and  dumb  so  taught  is  inharmonious. 
Probably,  except  in  some  very  few  cases,  the  speech  of  all 
such  persons  will  have  sometluDg  harsh  and  monotonous 
in  its  delivery ;  bat  I  can  safely  sa;^  that  it  is  perfectly 
intelligible.  And  even  if  it  be  d[iscordant  and  inhar- 
monious, I  would  willingly  put  it  to  any  one  of  you,  if 
he  were  deaf  and  dumb  himsdf,  or  had  a  child  so 
afflicted,  whether  he  would  not  prefer  that  he  and  his 
child  should  speak  inharmonioualy  and  yet  be  placed  into 
articulate  communication  with  their  fellow  creatures, 
than  that  he  should  possess  the  most  refined  system  of 
signs  or  finger-language,  and  still  be  deprived  of  artica- 
late  speech. 

I  have  now  sufficiently  exhausted  your  patience,  but  I 
could  not  do  justice  to  the  subject,  however  imperfectly, 
at  less  length ;  my  object  has  been,  first,  to  diow  the  de- 
graded position  in  which  the  deaf  and  dumb  had  been 
Sept  for  ages,  by  the  inhumanity  and  ignorance  of  his 
fellow-men.  To  the  Greek  he  was  an  imot,  because  he 
coold  not  speak.  In  the  earliest  ages  of  Christianity, 
no  doubt,  the  being  deaf  and  dumb  was  supposed  to  be 
a  mark  of  God's  anger  on  the  afflicted  being  and  his 
family.  Exposed  by  his  parents,  put  out  of  the  way  by 
the  authorities,  confounded  by  the  ignorant  population 
with  accursed  races,  everywhere  mocked  and  scouted  as  an 
idiot,  so  he  remained  till  the  1 6th  century,  when  at  last  the 
fact  was  recognised  that,  after  all,  he  too  was  a  thinking 
being.  Then,  tortured  for  more  than  two  centuries  by 
surgeons,  who  mistook  the  seat  of  his  infirmity,  while 
the  isolated  efforts  of  individual  philanthropists  were 
directed  towards  restoring  him  to  articulate  speech. 
After  that,  in  France,  the  victims  of  a  svstem  of  gesticu- 
lation and  grimace,  which  has  found  its  defenders,  and  still 
finds  them,  in  this  country.  Lastly,  the  prospect  of  a 
better  state  of  things  opens  for  this  afflicted  class  in 
Holland  and  Germany,  where  a  better  system  educates 
them,  with  a  view,  not  to  life  in  an  institution,  but  to 
intercourse  with  the  world,  and  the  rights  and  duties  of 
a  citisen.  One  step  still  remains  to  be  taken,  and  that  is 
to  restore  the  deaf  and  dumb  to  fiimily  life.  This  con 
onlpr  be  done  by  discountenancing  the  institntions  in 
which,  as  I  have  shown,  the  afflicted  daaaes  are  separated 
altogether  from  &mily  life,  as  if  to  be  bom  deaf  and 
dumb  were  still  to  be  branded  with  a  mark  of  God's 
wrath.  I  have  already  pointed  oat  the  social  inconveni- 
enoea  of  such  a  system  of  isolation,  by  the  tendency  to 
pMpetnate  the  evils  which  it  is  designed  to  remedy ;  and 
will  only  add  that  the  system  of  day  schools,  as  in 
Holland,  which,  while  it  relieves  indigent  parents  of  the 
education  of  their  obildren,  restores  them  at  night  to  the 
oharitiea  of  domeatio  life,  is,  together  with  an  education 
by  lip-reading  and  articulate  speech,  tlie  mtem  which 
tends  more  than  any  other  to  alleviate  the  affiction  of  the 
deaf  and  dumb.  A  visit  last  summer  to  the  school  taught 
by  Mr.  Van  Praagh  in  the  Euston-road,  and  supported 
by  the  boondleas  charity  of  the  Jewish  community — a 
charity  boundless  not  onL^  to  members  of  their  own 
faith,  and  which  puts  oar  Christian  charity  to  shame ;  a 
charity  secular,  undenominational,  and  infinite — a  visit, 
I  say,  to  this  school,  made  me  feel  that  I  had,  so  far  as 
mv  small  influence  went,  treated  a  moat  suffering  class 
all  my  life  lon^;  with  great  injustice  and  neglect,  and  I 
have  since  striven  to  repair  it,  I  am  thankful  to  say^  with 
the  support  and  aympauiy  of  many  mora  influential  per- 


sons. BelieTtng,  as  we  do,  that  the  education  of  tlM 
deaf  and  dumb  in  institntions  and  by  the  French  system 
of  signs  to  be  &Ise  in  principle  and  pemiciousin  pnctioe, 
we  have  resolved  to  form  ourselves  into  an  association  tar 
founding  a  normal  day  school  on  the  Dutch  or  Oennan 
system,  in  which,  b^  a  full  staff  of  teachers — and  such 
a  school  will  require  many  teachers — ^we  may  ]aova 
to  the  community  at  large  the  beneflts  of  a  method  of 
education  for  the  deaf  and  dumb,  which  has  been  talked 
of,  indeed,  but  never  properly  tried  in  this  coontiy. 
If  we  fail  in  our  benevolent  intentions,  we  shsll,  at 
least,  fiiU  with  the  conviction  in  our  hearts  that 
we  have  deserved  sdcoess.  But,  in  oonolosian,  Urt 
me  tell  you  that  we  do  not  intend  to  fail,  for  with  yonr 
sympathy,  and  when  the  German  system  becomes  better 
Imown.  we  trust  that  the  day  will  come  when  lip-reading 
and  articulate  speech  will  be  the  rule  rather  than  tha 
exception  in  the  education  of  the  deaf  and  dumb,  and 
when  the  French  system  of  gesticulation,  grimace,  and 
signs  will  be  thrown  aside  as  a  thing  of  the  past,  sad  no 
longer  be  considered  worthy  to  be  dignified  with  the 
name  of  education  for  the  claas  in  question. 


DISCtrSSION. 

Tha  Bar.  J.  Watson  said  the  children  in  the  Old  Kent* 
road  institation  were,  in  many  cases,  taught  to  speak, 
and  sach  had  been  the  case  under  tiie  management  of 
his  grand&ther,  his  &ther,  and  himself.   All  were  taught 
to  speak  who  were  capable  of  learning — ^in  fact  this  waa 
part  of  the  regular  system  of  education,  but  at  the  same 
time  other  methods  were  carried  on,  so  that  no  time  should 
belost.    If  the  report  only  said  that  the  children  were  "in 
many  cases"  taught  to  speak,  it  was  only  from  modesty,  and 
because  some  of  the  children  were  not  really  capable  of 
being  taught  to  speak,  and  this,  he  feared,  would  be  the 
case  under  the  German  svstem.    At  any  rate,  whatever 
the  German  system  could  do,  that,  practically  nieakin^, 
was  done  at  the  Old  Kent-road.    If  Dr.  Daaent  had  paid 
them  a  visit,  he  would  have  seen  that  this  was  the  caae. 
Like  his  grandfather,  he  discouraged  signs  as  much  aa 
possible,  and  he  only  looked  upon  them  as  a  means  to  an 
end,  like  the  ladder  used  to  get  to  the  top  of  a  honae, 
and  theft  to  be  discarded.    He  might  give  an  iUnstmtiaa 
of  the  use  of  signs  until  children  attained  the  free  nse  of 
speech — which,  he  maintained,  was  not  possible  witli 
aul — fit>m  the  case  of  a  little  ^1  who,  nad  recently 
died,  after  being  a  year  in  the  institution,  who  thorooghly 
understood  the  meaning  of  folding  her  hands  in  prayer, 
and  the  idea  of  dependence  on  a  superior  Being,  but  who 
could  not  have  learned  so  much  from  lip-reading  alone. 
However  philanthropic  they  might  be,  and  however  they 
might  be  desirous  of  doing  what  was  best,  they  shoola 
not  cast  away  what  they  had  until  they  were  sure  of 
something  better.    If  this  system  of  artioalato  tfching 
were  not  mentioned  in  tlie  scheme  of  instmctioii,  it  waa 
nevertheless  the  fact  that  every  child  thatentered  the  inata- 
tution  was  taught  to  speak  first  of  tdL  Anyone,  byreadiny 
his  giand&ther's  book,  which  had  been  qnoted  in  ib« 
paper,  and  following  out  the  instructions,  would  be  abl«| 
to  teach  a  deaf  mute  to  speak,  and  he  believed  there  waa 
a  young  lady  present  who  had  been  taught  there,  whol 
was  as  expert  as  any  one,  and  he  was  rether  sni  prisedl 
that  Mr.  Becker,  in  his  pMters  on  this  subject  in  ibm 
School  £o€trd  CJtromelt,  had  omitted  any  reference   ta 
this  case,  tliough  he  had  introduced  that  gentleman  ta 
the  youhg  laily  referred  to.     He  discouraged  sig:na  «■ 
much  as  possible,  and  should  be  glad  if  he  could  see  hii 
way  to  substitute  articulate  speedi  for  them  entirely. 

Sr.  Sasent  thought  this  could  be  done  by  forbidding 
the  use  of  signs. 

The  Bev.  3.  Watson  said  if  he  could  only  see  Ua  -wtci 
to  the  education  of  the  deaf  and  dumb  in  that  way  enJ 
tirely,  he  shond  say  "  Thank  God !"  for  he  looked  npoa 
signs  as  the  greatest  curse  to  deaf  mutes  in  after-iiM 
inasmncb  aa  they  got  to  depend  upon  them,  and  loa*  tla{ 
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OM  of  apeeeh.  All  chUdren,  therefore,  who  left  the  in- 
vitation, were  instructed  to  use  signs  as  little  as  possible, 
hot  in  the  case  of  the  poorer  classes  it  was  impossible  to 
prerent  it. 

Ih*  £•▼.  Wm.  Bteiner  said  he  was  a  missionary  to  the 
deaf  and  dmnb,  and  he  had  to  ose  signs,  in  the  same  way 
as  misnonaries  from  England  to  Africa  and  other  foreign 
coimtiieB,  had  to  learn  the  language  of  those  with  whom 
ihqr  ame   in  contact,  although   English  was   much 
■DiMriar  as  a  language  in  every  respect.    He  believed 
•ray  English    tourer    admitted    the    desirability  of 
.WJiAwig  the  use  of  signs,  if  possible.    The  Oerman 
ijitem  via  that  which  he  had  taught  for  30  years,  haviug 
\)egan  his  career  under  the  late  Bev.  James  Watwon, 
tod  omtinQed  it  under  the  last  speaker,  and  having  had 
Sfoj  adTantage  in  the  way  of  trying  experiments.     He 
lad  *ith  him  a  pnpil,  whom  he  had  taught  for  four  years 
iod  foor  nsontha,  who  before  that  time  coald  not  speak 
one  syllable,  but  he  could  now  read  firom  any  book  so  as 
to  be  understood.     He  was  bom  deaf,  but  not  totally  so, 
and,  therefore,  was  more  readily  tanght ;   and  he  was, 
Bcnorer,   a    lad    of   extraordinary  intelligence.      He 
^'«'"V>'t  it  a  mistake  to  set  up  a  sort  of  rivalry  between 
tile  Oennan  and  English  systems,  and  that  it  would  be 
ouch  better  to  see  on  what  common  ground  the^  could 
sH  agree,  which  was,  he  believed,  tlut  they  desired  to 
teach  their  nnfortunate  pupils  the  use  of  lanp^uage,  so  as 
to  bo  able  to  read  an  ordinary  book  with  intelligence. 
Whether  this  was  effected  by  means  of  sounds  or  by 
nading  aloud  was  a  secondary  point.    It  must  be  re- 
Bonbered,  however,  that  there  were  different  classes  of 
tiie  deaf  and  dumb  to  be  dealt  with,  and  they  must  be 
dealt  with  differently.    There  was  no  one  system  appli- 
cable to  all  any  more  than  in  the  case  of  ordinary  children. 
f  o  inatance,  the  poorer  classes  required  to  be  taught 
that  which  would  be  most  useful  to  them,  which  was 
"flliUmnl  language,  not  an  extensive  knowledge  of  books, 
•a  «a  to  be  able  to  enjoy  Shakespear.    He  was  sorry 
to  my  that   there   was    no    English    book    published 
oonaisting   ot   colloquial    phrases    suitable    for    such 
feaaot,  and  the  pupil  he   had   referred  to  had  been 
la   the    haUt  of   using  French   and   Qerman  phrase- 
booki  ftr  this  pnrpose.    Of  those  in  a  higher  station 
BHra  waa  expected,  and  they  ought  to  be  able  to  read 
any  ocdinazy  book  with  intelligence.     He  did  not  bring 
fciwatJ  hia  pnpil  as  repreaentmg  deaf-mutes  as  a  class, 
and  it  waa  a  great  mistake,  when  you  saw  a  boy  or  a 
giii  exhibiting  certain  powers  on  a  public  platform,  to 
W{i|Kia»  they  were  all  the  same.     He  knew  the  deaf  and 
dnmb  mU,  having  laboured  amongst  them  and  taoght 
hath  aystemB  from  childhood.    He  entirely  agreed  with 
tta  klea  of  day-schools,  but  not  that  signs  must  be 
otirdy  aboliabed,  or  that  that  it  was  foolish  to  build  a 
dnreh  for  the  deaf  and  dumb. 

Br.  Saaeat  aaid  he  did  not  find  fonlt  with  the  idea  of 
ViiHiTrg  a  church  for  the  deaf  and  dumb,  but  with  con- 
[  the  aervioe  by  signs. 
>  X«r.  v.  Stainer  said  it  was  out  of  the  question  to 
I  that  one-half  of  a  congregation  could  follow  a 
,  so  aa  to  understand,  by  lip-reading.  He  had 
I  Germany,  and  hod  investigated  ther^ults  of  the 
If,  and  was  sorry  to  say  that,  in  hia  opinion,  they 
dUast  come  up  to  the  statements  in  the  reports.  It 
— 1  tepoasible  for  a  deaf  person  to  sit  at  a  distance  and 
'  a  speech  or  sermon.  If  it  were  not  so,  he  was 
~  f  greatly  mistaken.  He  was  not  quite  certain 
■  the  greatest  credit  in  the  matter  of  teHching 
rto  speak  was  due  to  Germany  or  England  ;  but 
lailaiiilji  Dr.  Watson  was  a  most  earnest  teacher  of 
■rticalation,  and  the  results  of  his  labours  were  now  to 
be  Ibond  in  »&  parts  of  London.  He  was  in  fact  a 
— r-*  indabtigable  teacher. 

Oaaeat  suggested  that  perhaps  his  system  had 


B«V.  W.  Stsiiier  said  there  waa  no  doubt  this  had 
in  mind,  that  whereas  Dr.  Watson  was  like 


the&therof  a  family  amongst  his  pupils,  the  institution 
he  had  founded  had  so  grown  that  there  was  a  deficiency 
of  teaching  power,  for  it  was  impossible  for  any  one  man 
to  teach  many  pupils  at  once. 

Kr.  Heal  expressed  himself  very  much  disappointed 
with  the  paper  read  that  evening.  He  took  a  great  in- 
terest in  the  subject,  having  a  child  deaf  and  dumb,  and 
he  had  come  in  the  hope  of  getting  some  information 
HS  to  th  J  system  followed  in  Germany  in  teaching  the 
deaf  and  dumb,  and  learning  how  much  it  was  possible 
to  teach.  If  Dr.  Dasent  had  brought  one  of  the  pupils 
taught  upon  the  German  system,  and  if  after  his  spe«ch 
that  young  man,  woman,  or  boy,  had  got  up  and  ex- 
plained any  portion  of  it,  he  should  have  gone  away 
quite  satisfied.  He  did  not  dispute  that  a  great  deal  had 
been  done  under  the  German  system ;  but  he  did:  not 
think  the  lecturer  had  done  justice  to  the  present  deaf 
and  dumb  institutions.  So  far  from  the  system  of  educa- 
tion conducted  in  them  hindering  the  family  ties  and  the 
possibility  of  a  child,  after  it  left  the  institution,  entering 
into  society,  he  might  say  that  his  son,  who  was  deaf 
and  dumb,  was  one  of  the  happiest  of  a  very  large 
family.  He  enjoyed  the  society  of  his  friends,  had  a 
ready  means  of  communication  with  them,  mainly  by 
signs  and  by  the  means  of  writing,  and  he  could  go 
away  for  a  month's  holiday,  and  write  home  very  in- 
telligible letters  describing  the  various  places  that  he 
visited.  He  should  have,  liked  to  have  heard  more  of 
the  advantages  of  the  German  system,  and  less  about 
the  shortcomings  of  other  existing  institutions. 

Kr.  Becker  explained  that  he  had  not  referred  to  a 
young  lady  mentioned  by  Mr.  Watson,  in  his  articles  in 
the  School  Board  Chronicle,  because  he  found  that  gentle- 
man's account  somewhat  clashed  with  the  official  report, 
which  he  hold  in  his  hand,  of  one  of  the  most  eminent 
authorities  in  Europe,  and  because  he  was  precluded  from 
giving  certain  details  of  Mr.  Watson's  system.  It  was, 
he  believed,  a  mistake  to  call  the  system  advocated  by 
Dr.  Dasent  the  Dutch  system ;  for  although  he  was  a 
Dutchman,  he  believed  his  countrymen  could  not  lay 
claim  to  the  credit  of  the  discovery,  although,  when  its 
practical  value  had  been  shown  by  Dr.  Uersch,  it  waa 
soon  adopted,  first  in  combination  with,  and  afterwards 
in  substitution  for  the  other.  There  was  one  point  in 
favour  of  the  Qerman  system  which  had  not  becA 
mentiuned,  namely,  that  those  who  had  been  taught  it 
did  not  cease  their  education  on  leaving  the  school,  but 
being  fitted  to  take  their  place  amongst  the  other 
members  of  the  community,  not  forming  a  small  clique 
by  themselves,  were  constantly  adding  to  their  stock  of 
knowledge  and  improving  themselves,  which  was  not  the 
case  on  the  French  system. 

Kr.  Van  Praagh  said  his  time  and  knowledge,  since  he 
had  been  in  England,  were  always  at  the  service  of  those 
who  were  interested  in  the  question  of  the  education  of 
the  deaf  and  dumb,  and  there  not  being  time  to  state 
what  were  the  principles  on  which  he  taught,  he  oonld 
only  invite  anyone  who  felt  disposed,  to  call  upon  him, 
and  investigate  the  system  for  themselves.  It  waa  a 
mistake,  however,  to  suppose  the  (}erman  system  simjily 
consisted  in  teacUng  the  deaf  and  dumb  to  speak ;  its 
essence  consisted  in  the  way  in  which  this  was  done,  and 
his  experience  had  shown  him  that,  by  this  system,  all 
deaf  mutes  could  be  taught  to  speak ;  and  not  only  so, 
but  to  use  their  eyes  as  substitutes  for  ears,  and  under- 
stand what  other  persons  said.  The  degree  of  perfection 
to  which  this  could  be  brought  of  course  depended  on 
the  amount  of  practice ;  and  if  the  fingers  were  allowed 
to  be  used,  no  mute  would  ever  be  able  to  hear  with  his 
eyes,  as  he  might  term  it.  He  defied  anyone  to  produce 
a  deaf  mute,  accustomed  to  talk  with  his  fingers,  who  was 
a  good  lip-reader.  He  had  brought  with  him  two  or  three 
children  from  Burton-orescent,  where  the  system  had 
been  introduced  four  and  a-half  years,  who  would  show 
the  progress  that  could  be  made  in  a  diort  time ;  and  a 
son  of  Professor  Pilano,  of  Leyden,  was  also  present, 
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who  waa  totally  deaf  congenitallj,  bat  who  waa  able  to 
opnverse  in  (German  or  Dutch  with  the  greatest  facility. 
His  sister,  who  waa  similarly  afi3icted,  was  even  more 
expert.  Many  children  described  as  deaf  were  still 
■ensitive  to  sound  in  some  degree,  and  in  those  cases  of 
eonrsB  Oiero  wptg  nrrater  fBciUties  in  the  way  of  teach- 
ing i^fjncct  aitieiiJuticin.  Jlr.  Pilano  was  an  exception 
to  the  general  riili.%  inasmuch  as  he  suffered  from  a  slight 
difisct  in  the  organ!-  of  spcuth,  which  was  veiy  rarely  the 
CA^e  ;  ituletid,  in  hiA  own  experience,  both  in  Edigland  and 
on  too  Continent,  he  had  only  met  with  one  case  of  cleft 
pfilstc,  which  being  curtd,  the  child  was  able  to  speak 
well.  Be  should  be  quite  ready  to  give  a  coarse  of 
Jctiiaren  eiphiining  the  Ucrmnn  system,  out  could  not  do 
n  jiisUec  in  the  short  tiinu  he  had  his  disposal  then,  but 
tie  uiight  say  that  vrhUe  by  tbi)  French  system  a  pupil 
•itaa  taught  to  sjiealt  c^crLuin  words,  and  those  only,  on  the 
Qenniui  system  they  were  taught  to  use  language  like 
tiny  ordiniiry  person,  to  spcmk  iatelligibljr,  and  to  think 
and  reason,  so  that  they  could  take  their  place  in  the 
world.  Day  sj^hools  were  preforable  to  others,  because 
the  children,  by  ntixing  ut  hams  with  those  wbo  were 
hot  afHieted,  Wt^re  constiuitly  twining  new  ideas,  and 
were  not  alrangcis  to  the  wurld  at  large  when  they  left 
school,  lie  muiit  expriaa  bis  decided  opinion  adversely 
to  the  mixed  system ;  ho  osing  both,  neither  was  carried 
to  perfection.  He  had  found  great  difficulty  himself  in 
teaching  mutes  to  speak  who  had  been  accustomed  to 
signs ;  it  was  much  better  to  drop  the  signs  altogether, 
and  teach  speaking  perfectly. 

Some  papila  taught  upon  the  German  system  were 
fcriinght  before  the  meeting  by  Mr.  Van  Praagh,  to  illua- 
tratp  the  proficiency,  both  m  speaking  and  undentanding 
ordinary  speech,  obtained  by  this  method.  Mr.  Pilano 
ftli(6  conversed  in  German  with  a  gentleman  present,  and 
h  Batch  with  Mr.  Becker,  understanding  erery  question 
(ut  to  him. 

Hr.  WatMB  proposed  that  Mr.  Steiner's  pupil  shonld 
also  show  his  powers. 

.  Kr,  Beekar  objected  that  the  lad  referred  to,  not  being 
totally  deaf^  was  not  a  fair  object  of  experiment. 

■r.  Wataon  said  he  believed,  in  the  general  conne, 
tills  affliotion  arose  from  physicid  degeneracy,  allied  to 
tabtrcnlosis,  and  it  was  only  in  extraordinary  oases  that 
Yerjr  rapid  process  conld  be  made.  He  would  invite 
mnyone  present  to  pay  a  visit  to  the  Old  Kent-road 
Asylum,  and  see  what  was  accomplished  there. 

Ab  Ohkinuui  proposed  a  vote  of  thanks  to  Dr. 
DaWnt,  and  said  the  paper  was  quite  what  he  shoold 
bave  expected  from  the  cultivated  mind  and  literary 
abilities  of  that  gentleman.  The  subject  was  one  of  the 
most  difficult  in  existence.  It  was  a  difficulty  that  even 
touched,  in  the  popular  apprehension,  on  the  prerogative 
of  Divine  power,  and  it  reminded  one  of  the  time 
when  the  people  were  amazed,  and  beyond  measore 
Utonished,  and  said,  "He  hath  done  all  things  well; 
He  hath  mtde  the  deaf  to  hear,  and  the  dumb  to 
•peak."  When  examined,  however,  it  would  be  found 
ttiat  there  was  nothing  of  irreverence  in  the  matter. 
The  subjects  of  instruction  were  the  deaf  and  dumb ; 
they  were  deaf  before  they  were  dumb,  and  dumb 
becauati  they  were  deaf;  wisdom  at  one  entrance  was 
quite  shot  out,  but  the  Divine  benevolence  had  left  other 
entrances,  which,  with  the  aid  of  their  fellow  creatures, 
would  suffice  for  the  admission  of  knowledge  after  all. 
The  eye,  which,  in  some  respects,  was  the  most  efficient 
of  all  organs,  was  left  intact,  and  by  its  help  they  might 
be  taught  to  speak.  An  instance  occurred  to  him,  which 
was  on  the  tongue  of  everybody  in  the  West  of 
England,  when  he  was  a  boy.  There  waa  a  lady  of  one 
noble  family  entirely  deaf,  who  married  into  another  noble 
family,  and,  by  the  help  of  her  friends  and  relations,  by 
the  kindnees  of  those  about  her,  and  by  great  good 
temper,  industry,  and  quickness,  she  acquired  the  habit 
of  expressing  herself  freely,  and  properly  filling  her 
phuie  in  society,  thus  illustrating  what  Dr.  Dasent  had 


said  about  the  importance  of  not  isolating  the  deaf  and 
dumb  in  separate  institutions.  What  had  been  done  in 
a  single  instance,  in  an  unsystematic  manner,  and  without 
any  scientific  help,  he  thought  might  be  done  generally 
with  the  present  improved  appliances.  He  was  happy 
to  si^  that  an  institution  was  being  established  at  Nor- 
wood, for  the  purpose  of  teaching  blind  pupils  music, 
which  would  give  them  a  useful  ami  honourable  einptoy- 
mont  This  was  another  example  of  using  the  senses 
which  are  left  to  supply  the  deficiency  of  those  which  are 
wanting.  Other  systems  had  been  in  use  heretofore,  but 
it  must  not  be  understood  that  what  was  at  present  pro- 
posed was  meant  in  any  way  in  rivalry;  oh  the  contrary, 
it  was  intended  to  be  an  equal  help  to  all.  He  obeerred, 
with  great  satisfhction,  that  it  was  admitted  by  all  the 
gentlemen  who  had  worked  so  meritoriouslv  hitherto, 
uat  to  teach  articulate  and  intelligent  speech  was  the 
great  object  to  be  aimed  at,  and  that  considerable  num- 
bers might  be  so  taught.  What  was  wanted  was,  to 
concentrate  all  their  efforts  on  teaching  articulate  speech, 
anil  on  the  success  of  that  everything  would  depend.  If 
the  success  of  the  oral  system  were  established,  it  would 
be  for  the  benefit  of  the  deaf  and  dumb  all  over 
the  world,  not  merely  of  the  2,000  in  London.  Be 
had,  for  some  time,  been  connected  with  a  society 
whose  object  was  to  check  the  abuse  of  charity,  which 
was  veiy  great,  and  it  was  refreshing  now  to  have  to  do 
with  a  beneficient  enterprise  which  was  hardly  capable 
of  abuse,  and  must,  therefore,  exercise  a  salutary  infinenre 
over  the  whole  field  of  charitable  exertion.  The 
whole  wurld  was  under  everlasting  obligations  to  the 
Hebrew  race,  and  they  it  was  who  had  initiated  this 
movement.  Hebrews  spoke  Continental  languages  to  a 
degree  which  Englishmen  did  not,  and  it  was  to  their 
cosmopolitan,  benevolent  character,  to  their  groat 
liberality,  and,  happily,  to  their  ample  means,  (hat  this 
great  experiment  waa  to  be  made  in  England,  the  success 
of  which  would  be  an  additional  benefit  conferred  npoa 
mankind  by  the  Hebrews. 

Th«  Ber.  W.  Wataon  seconded  the  vote  of  thaaka, 
which  was  carried  ananimoaaly. 

Br.  Dwailt  briefly  acknowledged  the  compliment,  aad 
said  he  was  not  sorry  for  having  provokisd  tbe  dia- 
cnssion,  because  he  ftonght  it  was  for  Ae  good  of  tbe 
object  he  had  in  view.  He  was  not  aware  that  Kp- 
reading  and  speaking  waa  carried  out  to  such  an  extent 
as  had  been  mentioned,  and  should  gladly  avail  hiilMelf 
of  an  opportunity  of  going  and  inspecting  Mr.  WatMNt'a 
inatitution.     

OAHTOB  tSatUWU. 

ON  THE  MANUFACTURE  AND  BEFlNltTG  OF 

SUGAR. 

By  e.  Hanghton  QUI,  Baf. 

LeCTVRB  rV. — DxLIVBRED  MOKDAT,  DBCimte  !•»». 

Ladixs  Aim  GxKTLBXcn, — I  come  this  evenfeg  to  tha 
last  branch  nf  tA^  Subject.  Having  treated  of  tm  )pVh> 
paration  of  the  raw  material  fh)m  its  two  main  aotirce'^ 
viz.,  the  sugair  cane  and  the  sugar  beet,  I  now  have  ' 
describe,  but  in  outline  only,  one  of  the  prooeaaes 
ployed  in  the  refining  of  that  sugar,  so  as  to  render  ft  i 
for  consumption.  Many  of  these  samples  of  ratr  aoKi 
that  I  have  laid  before  you  are  really  quite  nnektabli 
indeed,  I  was  told  this  evening  that  one  sample  I  lu 
left  here  had  been  used  for  making  a  puddinv,  wbi<i 
had  to  be  thrown  away.  It  was  a  specimen  of  low,  : 
West  Indian  sugar,  containing  some  two  or  three  per  c 
of  sand,  and  naturally,  theren>re,  the  pudding  made  ' 
it  was  somewhat  gritty. 

The  sugar  refiner  has  to  deal  with  this  raw  ragtr,  : 
his  business  is  simply  to  cleanse  it, — in  fact  the 
refiner  has  to  take  dirty  sugar  and  make  it  clean  ; 
propose  tikis  evening  to  tell  yon  one  prooeaa  by  'wli 
he  doea  it,  for  there  are  variations  in  tfa«  aaathioda  < 
ployed,  and  perhaps  no  two   sn^ar  reflnera  work 
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prciwly  the  aame  manner.  I  can  onljr,  therefore,  tell  you 
an  oatline  of  what  takes  place  in  one  set  of  re6neries,  and  I 
|itopa«&  to  choose  those  which  turn  out  their  main  product 
in  tbe  form  of  loaves,  such  as  I  have  placed  on  the  table. 
In  the  firat  place,  I  must  tell  you  that  the  sugar  which 
ttie  re&ier  has  to  deal  with  is,  of  course,  of  two  sorts, 
case  logir  and  beet  sn^ar,  as  the  case  may  be,  but  it 
ntiko  no  difference  to  him  which  he  employs.  Refined 
SBgsr,  bom  whatever  source  it  is  made,  has  identically 
the  lime  properties,  and,  in  fact,  cannot  be  distinguished 
Vy  is;  means  I  am  acquainted  with.  Before  entering 
w  tte  details  of  the  work  performed  in  a  refinery,  I 
Bust  nation  again  what  I  have  previously  implied, 
vith  ttfoi  to  i&e  nature  of  raw  sugar.  In  both  cases, 
if  yen  reeallect,  the  more  or  less  purified  juice  of  the 
ctKorthe  beet  respectively  has  been  evaporated  vrith 
grata  or  leas  precaution,  to  avoid  the  destructive  action 
of  hett  and  adds,  until  the  solution  became  a  hot 
ntinted  aolation,  and  that  then  the  sugar  has  been  caused 
to  i!TystaUiad  in  one  way  or  another.  In  any  case,  the 
npt  ojitalliaed  in  the  concentrated  solution  somewhat 
1iucklT,and,  u  you  saw  by  the  samples  I  produced,  the 
aynk  vete  taaJl',  and  confiised.  Now  consider  the 
oonditinu  uader  which  they  have  been  formed.  They 
Itan  gnvnin  a  solution  which  contained  not  only  su^ 
ml  ntet,  \nt  also  a  good  many  impurities,  including 
vSae  eoalibstiona  anu  albuminous  bodies,  and,  at  any 
late  in  tbe  cue  of  cane-sugar,  very  often  a  considerable 
aoomt  >{  wtnal  solid  impurities,  feculencies  of  one 
Bwd  a  mother,  the  debrit  of  plant-cells  which  had  re- 
sained  is  the  Uqnid,  never  having  been  separated  from 
it,  and  vfaidi  therefore  remain  ultimately  hanging  to 
tfe  imall  crystals  of  sngar  formed  in  the  syrup,  which 
Buiiti  of  sngar,  water,  and  various  gummy  and  other 
h&s,  of  whioi  tiie  nature  is  practically  not  known. 

Hie  lynip  surrounding  these  crystals  is  of  a  very 
tk)^  natnre,  and  when  the  mass,  consisting  of  grain 
■?»  and  lyrup,  is  allowed  to  drain  slowly  by  itself^  or 
v^  it  ia  put  into  a  centrifugal  machine,  such  as  I 
^""^  you  last  week,  still  the  syrup  is  not  perfectly 
a^oM  bom  the  grains  of  sugar.  Each  individu^ 
P»«  of  togar  remains  wet  with  the  syrup,  which  syrup 
t  Anouij  not  a  pore  solution  of  sugar,  and  therefore 
Jl^Biterial  which  is  won  in  this  way  is  not  pure  sugar. 
Znaif  the  crystals  themselves  were  quite  pure,  their 
'   ;  vetted  with  a  solution  which  is  not  that  of 


^■pir  causes  the  material  itself  to  be  contaminated 
wnnoni  foreign  bodies,  which  it  is  the  refiner's  duty 

^°*,fte  impnritiea  adhering  to  the  crystals  of  sugar 
"'^  «f  t(o  kinds — solid  onea,  which,  if  washed  and  dried, 
*^  k  described  in  ordinary  language  as  mere  fluffi- 
tm;  lad  also  soluble  bodies,  which  wer3  not  removed 
°  1^  ptoceises  to  which  the  juice  was  subjected. 
Tn«  refiner  gets  the  sugar  containing  these  impurities, 
*i  Ui  liat  operation  is  to  dissolve  that  sugar  in  water. 
Ua  ii  (eoenlly  performed  in  large,  circular  cast-iron 

Sewlsining  fonr  or  five  tons  of  sugar,  with  a  pro- 
■  <l  water  sufficient  to  dissolve  it,  which  is  about 
ji^wight  of  the  sugar.  I  have  so  dissolved  a 
W^rf  raw  sugar  here,  and  it  ia  by  no  means  a  bad 
^y^lbtfn  jron  aee  the  aolation  is  quite  cloudy,  indi- 
"yifct  there  are  solid  bodies  present  which  interfere 
JT^.'**^  transmission  of  the  rays  of  Ught.  If  the 
J**'*  Wte  simply  coloured,  but  were  free  from  solid 
■»■,  it  aright  look  dark  in  colour,  but  still  it  would 
"■MMncnt  and  bright.  The  refiner,  then,  has  first 
■  ^  M  of  this  solid  matter,  and  the  obvious  plan  is,  to 
2*  ^  through  a  filter,  in  the  aame  way  as  I  clarified  a 
■Jxion  tha  other  day,  by  passing  it  through  a  folded 
~^  psper.  Bat  all  these  fluffineasea  tend  very  rapidly 
•  ditoke  np  the  pores  on  any  filter  on  which  you  can 
J^the  aolntion,  and  accordingly  it  becomes  very 
WMilt  to  clarify  the  liquid  simply  by  filtering.  The 
*««ltv  is  very  often  got  over  by  a  method  which  you 
*•'«  »U  heard  ot,  and  I  dare  say  thought  very  nasty,  I 
■wthytkeoMof  Uood.    Blood  consists  of  two  parts. 


When  it  is  first  drawn  from  the  animal,  if  it  is 
allowed  to  stand  quietly  by  itself^  it  soon  seta 
into  a  sort  of  clot;  that  arises  from  the  passing  of 
one  constituent  of  the  blood  into  a  solid  form ;  the 
fibrin,  as  it  is  called,  becomes  solid,  and  binds  the  whole 
mass  into  a  clot — that  is  if  the  blood  is  allowed  to  stand 
still.  If  fresh  drawn  blood  be  stirred,  the  fibrin  collects 
in  a  sort  of  thread,  whence  its  name,  and  this  can  be  all 
withdrawn  from  the  mass,  leaving  behind  a  solution,  some- 
what coloured,  of  the  other  constituents  of  the  blood, 
among  which  albumen,  that  is  the  same  body  as  the  white 
of  egg,  is  the  most  important.  I  am  goin^  to  show  you  the 
effect  of  putting  this  defibrinated  blood  into  a  solution  of 
sugar.  I  might  have  used  white  of  egg  in  the  same 
way,  but  blood  being  more  generally  used  (except  in 
Bussia),  I  thought  I  had  better  use  it  on  this  occasion, 
when  you  will  see  its  effect  in  clarifying  the  solution. 
The  solution  ought  to  be  at  a  temperature  of  about 
120°  or  140".  You  can  anticipate  what  will  occur,  if 
we  mix  a  solution  containing  solid  particles  either  with 
white  of  egg  stirred  up  with  WHter  or  with  this  albu- 
menous  portion  of  the  blood,  and  then  heat  the  liquid  to 
near  the  boiling  point.  You  know  that  white  of  egg 
sets  when  it  is  heated.  If  I  mix,  therefore,  albumen 
of  the  blood  with  this  solution  of  sugar,  and  then  heat  it 
up  to  the  point  at  which  the  albumen  will  cotigulate, 
there  will  be  a  sort  of  network  of  solid  albumen  formed, 
and  that  will  entangle  every  particle  of  foreign  matter 
in  the  solution,  and,  at  the  same  time,  there  will 
be  bubbles  of  air  enclosed  in  it,  and  the  mass 
will  fioat  up  to  the  sur&ce,  forming  a  sort  of 
scum.  As  it  comes  to  the  top  it  will  carry  with 
it  the  solid  impurities  contained  in  the  sugar.  I  am 
now  using  a  larger  quantity  than  is  used  practically 
in  sngar  refining,  for  only  two  or  three  buckets  full  are 
used  for  several  tons  weight  of  sugar.  After  heating 
the  solution  to  the  temperature  at  which  the  albumen 
will  coagulate,  I  will  strain  off  the  liquid,  and  I  think 
we  shall  find  that  it  tvill  be,  though  still  coloured,  clear 
and  transparent.  When  this  has  been  performed  in  tbe 
"blow  up"  pads,  as  they  are  called,  and  the  liquid  has 
been  blown  up  and  clarified  in  this  way,  the  scum  has  lo 
be  separated  from  the  liquid.  This  cannot  be  done  on  a 
large  scale  by  allowing  the  mass  to  stand  and  straining 
the  liquid  off  through  a  pipe,  but  another  and  more 
perfect  mode  has  to  be  adopted.  That  is  done  by  pressing 
the  whole  contents  of  these  "  blow  up  "  pans  through  a 
series  of  bags  made  of  twilled  cotton  cloth,  each  of  which 
is  placed  inside  another  case  of  v^ry  coarse  hemp  material, 
which  simply  serves  to  hold  the  bag  together,  and  being 
much  smaUer  than  the  inside  bag,  causes  the  surface  ol 
the  latter  to  lie  in  folds,  which  present  a  large  filter- 
ing surface.  On  the  table  there  is  a  specimen  of  one 
of  these  bags  with  its  case;  one  end  is  attached  to  a 
pipe,  through  which  the  liquid  runs  down  and  fills  the 
bag  below,  and  passing  through  the  folds  of  the  bag,  it 
runs  out  clear,  leaving  all  solid  matter  behind.  The 
liquid  that  passes  through  these  bogs  is  of  course  highly 
coloured,  if  it  is  a  solution  of  anything  like  ordinaiy 
raw  sugar.  There  is  a  specimen  on  the  table  of  the  resulL 

The  liquid  now  passes  into  a  series  of  iron  cistenia, 
where  it  remains  until  it  ia  wanted .  When  almost  boiling 
hot,  it  is  run  into  the  top  of  an  iron  cistern,  like  a  large 
steam  boiler  turned  on  end — a  vessel  made  of  cast-iron, 
perhaps  20  feet  high  by  7  feet  in  diameter,  and  capable 
of  hoUing  from  15  to  20  tons  of  animal  charcoal.  The 
liquor  runs  into  the  top  of  this  cistern,  which  is  nearly 
filled  with  animal  charcoal,  and  gradually  percolates 
downwards  through  it. 

Now,  I  have  shown  yon  already  one  action  of  animal 
charcoal.     You  recollect  that  when  a  solution  of  dextrine 

§  asses  through  a  column  of  animal  charcoal,  it  loses  its 
extrine,  and  the  solution  of  sugar  in  passing  through 
the  animal  charcoal  loses  in  like  manner  portions  of  tne 
albuminous  and  gummy  matters  containedin  it.  But  now 
I  wish  to  show  you  another  action  which  is  very  remark- 
able, and  &r  more  striking  at  first  sight  than  the  one  I  have 
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mentioned.  I  refer  to  the  power  which  animal  charcoal 
has  of  absorbing  from  a  solution  many  vegetable  colour- 
ing matters.  For  the  purpose  of  exhibiting  this  power, 
I  will  choose  a  solution  of  indigo,  and  show  you  its  effect. 
The  sugar,  in  passing  through  this  column  of  animal 
charcoal,  loses  in  great  part  the  colouring  matters  which 
it  originally  had,  and,  at  the  same  time,  as  I  told  you, 
some  of  the  less  risible  but  somewhat  more  important 
bodies  of  a  gummy  nature.  Here  are  two  solntions,  one 
before  going  through  animal  charcoal,  and  one  after,  and 
you  see  the  difference,  though  I  have  taken  a  not  very 
larourable  specimen,  because  the  liquor  had  been  running 
through  for  some  time,  and  therefore  the  decolourising 
power  of  the  charcoal  had  become  to  some  extent  ex- 
hausted. It  is  a  very  importimt  matter  to  the  refiner 
to  get  the  solution  of  a  good  colour,  and  therefore  great 
care  is  taken  in  this  process.  Now,  to  show  vou  the 
effect  of  the  charcoal  on  the  solution  of  indigo: — I  might 
have  chosen  carmel,  which  is  practically  burnt  sugar,  or 
many  other  colouring  matters,  such  as  cochineil,  and  it 
would  have  shown  the  same  result.  On  putting  into 
this  solution  of  indigo  some  powdered  animal  charcoal, 
and  boiling  the  two  together  for  some  minntt^s,  and  then 
filtering  the  liquid,  you  see  that  the  charcoal  has  removed 
the  colouring  matter  to  a  very  considerable  extent ;  and 
the  same  effect  is  produced  on  the  sugar  liquid  on  pass- 
ing it  through  these  large  charcoal  niters. 

From  these  charcoal  filters,  the  liquor,  which  is  now 
almost  colourless,  passes  to  a  vacuum  pnn,  the  mode  nf 
action  of  which  I  have  already  described.  The  solution 
is  concentrated  there  until  it  becomes  a  super-saturated 
solution.  It  isthen  caused  to  crystallise,  and  the  crystals 
are  made  to  grow  in  size  by  the  admission  of  fresh  por- 
tions of  the  liquor  into  the  pan  from  time  to  time,  and 
the  evaporation  of  the  water  belonging  to  that  liquor, 
until  the  pan  is  nearly  filled  with  a  mixture  of  grains  of 
sugar  floating  in  a  hot  saturated  solution  of  sugar,  plut 
tho  impurities  which  still  remain.  When  the  '"  boiler  " 
judges  th«t  the  mass  in  tho  pan  is  of  sufficient  strenj^th, 
he  stops  the  process  of  evaporation  by  simply  shutting 
the  valve  which  communicates  with  the  air-pump,  and 
causes  the  boiling  to  cease.  He  then  allows  the  tempera- 
ture of  the  mass  to  rise  some  20  or  30  degrees.  Now, 
what  is  the  effect  of  raising  the  temperature  ?  As  I 
have  stated,  and  shown  to  you  by  expenmeata,  water  has 
a  point  of  saturation  for  every  soluble  solid  at  each  degree 
of  temperature,  and,  as  a  rule— at  any  rate  it  is  the  case 
with  sngar^the  higher  the  temperature,  the  more 
of  the  solid  matter  will  dissolve.  Now,  we  had 
here  a  mass  of  crystals  floating  in  a  syrup,  saturated 
at  a  temperature,  say  150  degrees  Fahr.  Now,  on 
raising  the  temperature  of  this  mass,  the  water 
present  in  the  symp  becomes  capable  of  dissolving  an 
increased  proportion  of  sugar,  and  accordingly  some 
small  portion  of  these  grains,  or  small  crystals,  passes 
again  mto  solution ;  tho  syrup  becomes  more  concen- 
trated at  the  same  time  that  it  becomes  hotter.  This 
heated  magma  of  (systals  and  syrup  is  now  flUed  out  as 
rapidly  as  may  bo  into  a  series  of  moulds,  which  vary  in 
size  in  different  refineries.  I  have  here  a  specimen  of 
one_  of  the  smaller  size,  the  shape  of  which  will  be 
&miliar  to  you ;  they  have  an  opening  at  the  bottom, 
which  can  be  readily  closed  or  opened.  In  those  moulds 
the  mass  is  allowed  to  stand  for  a  couple  of  days  or  so  ; 
flirt  it  stands  for  twenty-four  hours,  when  it  becomes 
entirely  set  into  a  hard  cake. 

How  is  it  caused  to  set  ?  We  had  a  quantity  of  crystals 
of  sugar  floating  in  a  very  hot,  saturated  solation.  The 
mass  becomes  cold,  and  what  happens  f  The  hot  satu- 
rated solntion  deposits  some  of  the  body,  which  it  held 
in  virtue  of  its  heat,  and  this  sugar,  deposited  from  the 
hot  solution,  forms  round  the  crystals,  and  sticks  them 
all  together.  _  It  cements  this  quantity  of  crystals,  and 
binds  them  into  a  firm  mass.  This  loaf  of  sugar  has 
been  treated  in  this  way.  It  was  then  sent  up  to  the 
working  floors ;  a  pricker  was  put  in  to  clear  the  open- 
ing, and  the  maw  wat  allowed  to  drain  for  ahont  two 


days.  In  the  course  of  that  time  a  considerable  quantity 
of  syrup  has  drained  away  from  it,  but,  as  you  will 
notice,  the  sugar  is  by  no  means  white.  It  consists  of 
a  porous  mass  of  sugar  crj'stals,  penetrated  all 
through  by  syrup.  When  it  has  drained  away,  it 
leaves  an  apparently  dry  mass  of  sugar,  but  stil 
soft  and  crumbling,  although  sufficiently  hard  to 
bear  handling.  This  is  not  pure  sugar  yet, 
there  are  stifi  crystals  of  sugar  wetted  with  the 
syrup ;  althoup;h  it  ii  true  this  symp  i«  purer  than 
that  surroundings  the  crystals  of  raw  sugar,  still  it 
is  not  a  solution  of  pure  sugar.  Here  is  a  specimen  of 
the  syrup  that  has  drained  away,  though  it  may  not  be 
a  fair  specimen  of  that  syrup  £rom  this  mould,  as  it  majr 
have  come  from  sugar  of  lower  quality.  Still  the  symp 
is  somewhat  dark-coloured,  and  the  darkness  of  the 
colour  arises  from  the  fact  that  when  this  apparently 
slightly  coloured  liquid,  which  I  showed  yon  before,  ia 
concentrated,  a  good  deal  of  the  water  is  removed,  and 
a  large  portion  of  the  sugar  forms  itself  into  essentially 
white  crystal8,80  that  all  the  remaining  colouring  matter, 
together  with  all  the  other  impurities,  has  beoome  ac- 
cumulated in  this  portion  which  subsequently  drained 
away.  The  syrup  having  drained  away  as  much  as 
possible,  the  loaf  consists  of  sugar  crystals  wet  with  a 
solution  of  sugar  pliu  the  impurities  which  had  not  been 
removed  by  the  previous  processes.  Tho  refiner  then  haa 
next  to  remove  from  this  so-called  "  green  loaf''  the  ad* 
hering  syrup  which  contains  the  impurities ;  and  the 
way  he  does  it  is  to  replace  this  impure  syrup  by  a  pure 
one.  Thit  is  effected  in  this  way.  The  loaf  is  kept  in 
tho  mould,  and  on  the  surface  a  saturated  solntion  of 
perfectly  pure  sugar — at  least  as  perfectly  pure  as  can 
bo  obtained  on  a  large  scale — is  poured.  Here 
is  a  specimen  of  a  solution  such  as  is  actually 
employed  in  the  refinery  for  that  purpose.  As  this 
solution  is  already  saturated  before  being  poured 
on  the  face  of  the  mould,  there  is  no  fear  of  the  water 
present  dissolving  any  of  the  sugar  of  the  loaf.  It 
gradually  percolates  down,  and  as  it  goes  it  displaces  the 
green  syrup  still  adhering  to  these  crystals  of  sugar.  It 
gradually  pushes  that  out  before  it,  and  this  clear  liquid, 
the  "  fine  liquor,"  as  it  is  technically  termed,  is  ke^ 
running  on  the  face  of  the  mould  until  the  loaf  la 
thoroughly  ptfrged  from  the  original  green  symp  with 
which  the  moss  was  wetted.  When  the  workmen  know 
that  is  the  case,  they  remove  the  rough  surface  from 
the  face  of  the  sugar  by  a  fitting  tool,  and  then  it  ia  in 
this  state,  and  the  loaf  is  then  perfecUy  white,  but  rtill 
wet.  The  loaf  I  showed  you  before  was  wet  with  tho 
coloured  syrup,  that  has  now  been  replaced  by  the  dear 
one,  but  it  is  still  wot,  and  all  that  has  to  be  done  is  to 
finish  draining  it,  and  then  to  dry  it  thoroughly.  Thia 
drying  is  accomplished  by  putting  these  loaves  into 
large  chambers,  heated  by  steam,  which  are  technically 
termed  stoves.  Although  they  are  always  heated  by 
steam,  they  are  nevertheless  called  stoves,  so  that  when- 
ever a  fire  happens  in  a  sugar-house  it  is  always  said  to 
commence  in  a  stove.  In  these  large  chambers,  heated 
by  steam-pipes,  the  loaves  are  kept  for  four  or  five  daya. 
until  they  are  thoroughly  dry,  when  they  are  fit  for  Uie 
market.  There  is  a  loaf  on  the  table,  but  it  has  not 
been  in  the  stove,  the  wrong  specimen  having  been  sent 
by  mistake;  it  has  only  been  drained,  but  not  dried.  If 
it  had  been  four  or  five  days  in  the  stove  it  would  have 
been  harder,  but  of  course  of  the  same  quality.  Of 
100  lbs.  weight  of  this  sugar  99}  lbs.  would  consist  of 
absolutely  pure  sugar ;  indeed,  I  may  say  there  is  no  loaf 
sugar  which  you  buy  which  has  not  over  99 J  per  cent,  of 
true  bu^r  in  it,  so  that  you  need  not  fear  there  is  any 
great  difference  in  the  sweetening  qualities  of  the  various 
specimens  of  sugar,  whether  it  bo  obtained  from  cano  or 
beetroot. 

I  have  now  sketched  an  outline  of  the  processes  used 
in  working  up  cane  or  beet-root  sugar  into  tho  white  loaf 
you  see  before  you,  but  I  daresay  the  question  occurs  to 
yon,  what  becomes  of  all  tho  syrup  that  has  drained 
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mj.  Hie  lyrap  that  drama  away  from  the  loaf  in  the 
fait  case  ii,  as  I  showed  you  just  now,  somewhat  lightly 
coloored,  and  contains  some  imparities.  That  is  retamea 
to  tlie  Tacuam  pan,  and  again  concentrated  until  a  certain 
■noant  of  grain  has  been  obtained  in  the  pan.  It  ia  then 
iHowed  to  itaod  for  a  few  hours,  and  then  passed  into 
tbe  centrifiigal  machine,  to  separate  the  grains  from  the 
■ytop  in  which  they  float.  This  syrup  is,  of  course, 
son  iminre  than  that  employed,  and  consequently  is 
much  Bcn  ^eky  and  darker  m  colour,  and  aitog^ther 
binlialilsfor  obtaining  crystals  from.  However,  a 
eosBdaib  quantity  of  sugar  is  actually  obtained,  but 
'i  )bi  nan  and  confused  grains.  I  have  here  some 
a&  npr  as  it  comes  fivm  the  centrifugal  machine, 
aid  tiiive  may  take  as  the  first  product  which  is 
obtiiHd  bsm  this  syrup  which  has  drained  from  the 
lura.  Thia  nHisiata  of  very  small  crystals,  but  if  they 
an  ray  amD,  for  the  same  weight  there  must  be  a 
nallf  inoeued  surface,  and  as  there  is  a  greater  surface, 
ttun  it  mm  room  for  the  syrup  to  stick  to,  and  con- 
■eqaeatl^  they  will  actually  retain  more  syrup  about 
tlnithaaa^ittls  of  a  better  quality.  And  not  only 
la  but  the  tjvsf  itself  is  more  impure.  Accordingly, 
thiinfarii aomewhat  inferior  in  true  sweetening  power 
to  vhat  I  dioind  you  j  ust  now.  This  soft,  yellow  sugar 
(otaiii  a  attain  amoant  of  impurities  adhering  to  the 
oj*^  te  ri21  contains  87  to  93  per  cent,  of  pure 
^u;  ud  ]  to  7  per  cent,  of  altered  sugar  possessed  of 
mtaaag  porcn,  the  remainder  consisting  of  3  to  6 
faoBLd  wstcT,  and  a  small  quantity  of  salts  and 
tolimm  sisttsr.  It  ia  quite  clean  and  wholesome,  and 
lalj&bt  bma  nw  sogar  in  having  a  better  colour, 
ad  io  beta;  free  from  insoluble  impurities.  In  sweeten- 
iig  poTs  it  ig  only  inferior  to  loaf^  i.e.,  pure  sugar  as  9 
K^iilesOanlO. 

Jmo  this  first  soft,  yellow  sugar,  a  syrup  has  been 
iiaui  avay,  which  is  still  darker  in  colour  than  that 
*UIhaTe  jnst  referred  to.  This,  in  its  turn,  is  con- 
fiaiii,  but,  of  coarse,  it  is  a  highly  impure  solu- 
<>i>,adconteans  a  great  quantity  of  sticky  bodies  and 
i^fl  TarioDS  kinds — common  salt  and  gummy  bodies 
of dtbent  kinds.  Still,  however,  it  contains  sugar; 
tkidbn  it  ia  concentrated,  and  the  liquid,  which  con- 
(■■e  gtnaally  a  very  small  proportion  of  grain  in  the 
P^k  allowed  to  stand  in  tanks  for  several  days.  At 
the  md  of  that  time,  the  syrup,  or  jelly  as  it  is  called,  is 
"U  vith  a  namb«r  of  grains  of  sugar.  These  are 
^■nM  by  a  centrifugal  machine,  and  there  ia  then  a 
""■i  ?BUity  of  bro-wn  sugar  produced  in  this  way. 
^■^m,  you  have  still  smaUer  crystals,  as  a  rule, 
"^  %  are  snrroonded  with  an  excessively  impure 
^%  a  that  this  ang^  is  really  much  more  impure  than 
*«i u veil  as  darker  in  colour.  I  shall  have  to  say 
>*«il  on  the  imporities  present  in  i^  and  in  this  I 
"'ie^  I  am  somewhat  singular  in  my  views.  I  believe 
'^■farpiesent  ia  not  merely  pure  sugar  wetted  with 
tuia^  or  symp,  bat  I  believe  in  this  case  some  of  the 
■Vnuliea  are  actually  in  combination  with  the  grains  of 
*pt,  Tkto,  what  becomes  of  the  syrup  from  this  last 
lyt  It  ia  now  so  impure,  and  contains  so  large  a 
p*Sa>  of  bodies  which  are  not  sugar  at  all,  that 
jf'Bfit  is  not  worth  any  one's  while  to  try  and  grt 
'■*^t«iit  of  it.  Therefore,  the  syrup  &t>m  this  last 
P^'teiafnyUuck  and  dark-coloured  body,  is  boiled 
7F^''^i  cod  allowed  to  cool,  when  it  is  called  treacle. 
*  ■*•*  ken  asked  what  is  the  difference  between  treacle 
■^fulden  syrap,  and  I  may  say  that  golden  syrup  is 
"^■V  ^  treade  passed  through  animal  charcoal  and 
■^aBttlebr^htor. 

Nov,  I  eonte  to  the  great  question  of  what  is  treacle  f 
"i^  *aa  a  moot  pomt  for  a  long  time.  Holasses, 
*ytiur  from  oane  or  from  beetroot,  possess  very  much 
Be  BUM  {ropertiea,  and  the  explanation  of  their  consti- 
ti^M  icMa  OD  the  aame  basis.  Taking  refinery  treacle 
■  nrraauBple,  I  must  first  toll  yon  what  it  consists 
ft.  Treade  contains,  speaking  roughly,  about  35  per 
art.  of  true  Migar,  about  80  per  cent,  of  that  inverted 


or  unciystallisable   sugar  which  ia  produced  by  the 
action  of  acids  or  ferments  upon  cane  sugar,  about  20 
per  cent,  of  water,  and  about  Id  per  cent  of  bodie* 
that  we  know  little  or  nothing  about,  but  which  we 
may  class  under  the  general  name  of  dirt,  but  which  cer- 
tainly include  many  salts  of  potash  and  soda.  Then  yoa 
may  say,  as  it  contains  3d  per  cent,  of  crystalliaable  cane 
sugar,  why  is  not  that  got  out  in  a  saleable  form  and 
sent  into  the  market.    Practically,  it  Ctonot  be  done.    It 
is  true  tlyat  this  solution  still  contains  water,  and  we  may 
regard  the  symp  therefore  simply  as  a  saturated  solution 
of  these  various  bodies  in  water,  and  the  question  is, 
Why  don't  yon  continue  the  operations  which   were 
previously  performed,  and  drive  off  from  the  treacle,  by 
means  of  heat  in  a  suitable  apparatus,  some  of  the  water, 
making  the  solution  into  a  super-saturated  one,  allow  it   ' 
to  stand,  and  then  separate  the  remaining  mother  liquid 
from  the  crystals  which  were  formed  f  Practically,  you 
cannot  do  it.  You  have  not  got  merely  sugar  and  water, 
but  other  bodies,  which  require  water  to  hold  them  in 
solution  ;  especially  those  bodies  which  I  call  dirt  are 
mostly  uncrystallisable,  gummy  bodies  and  aalta,  and  you 
have  besides  that  this  uncrystallisable  sugar;  and  all  these 
bodies  require  a  certain  amount  of  water  to  keep  them 
in  solution.     If  you  drive  off  the  water  which  is  re- 
quired to  hold  them  in  solution,  you  convert  this  stuff 
into  something  like  hard-bake.     Now,  if  you   had  a 
quantity  of  hard-bake  or  toffee  with  crysttds  of  sn^ar 
dispersed  through  it,  it  would  not  be  a  very  promism^ 
task  to  get  the  crystals  out  of  the  mass,  and  that  ia 
what,  practically,  you  would  have  to  do  if  you  tried  to 
concentrate  the  treacle  much  further.    Evaporation  has 
been  carried  to  such  a  point  that  if  you  drive  more  of  the 
water  out,  the  impuritiee,  or  those  bodies  which  are  not 
sugar,  will  simply  set  solid,  and  prevent  the  recovery  of  any 
sugar  crystals  that  might  be  formed,  even  if  you  could 
get  them  to  form.     Moreover,  even  if  you  were  not  to 
drive  it  to  this  extreme  point,  but  merely  drove  off  some, 
and    so   contented    yourself  with   a  very  small  yield 
uf    sugar,    you    are    met    by    this   difficulty,    that 
when  sugar  is  held  in  a  solution  containing  alkaline, 
salts,    chlorides,     nitrates,    and    so    on,     of    sodium 
and    potassium,    it    actually  forms   combination  with 
these  salts,   and  these   compounds   are    bodies  which, 
although  they  do  crystallise,  do  so  with  such  extreme 
slowness  that,  unless  yon  could  allow  the  concentrated 
mass  to  stand  for  a  very  unreasonable  time,  it  would  still 
all  remain  fluid,  and   accordingly  you  are  practically 
unable  to  win  more  sugar  from  molasses  on  a  large  scale 
than  is  actually  done.    Of  course,  in  a  laboratory  ex- 
periment it  ia  a  different  matter,  and  there  possibly  yott 
might  obtain  the  whole  of  the  sugar. 

I  have  now  treated  as  fully  as  I  can  of  the  processes 
to  which  sugar  is  submitted  in  the  refinery,  although, 
as  I  told  yoj,  I  have  not  been  able  to  enter  into  the 
technical  details.  I  have,  therefore,  only  now  to  thank 
you  most  heartily  for  the  kind  attention  with  which  you 
have  listened  to  the  remarks  I  have  made  on  the  various 
mannfacturing  operations  connected  with  sugar. 

A  vote  of  uianks  to  the  lecturer  was  passed  on  the 
motion  of  Vioe-Admiral  Ommanney,  the  chairman  of 
the  evening.   ^^^^_^.^^^^^^^^_ 

ANir OUirCEKEirTS  B7  THE  COUNCIL. 


POOD  OOlOaiTEE. 

This  Committee  met  on  Wednesday,  the  17th. 
at  four  o'clock.  Present — Messrs.  Benjamin 
Shaw  (in  the  chair),  F.  A.  Abel,  F.K.8.,  Pro- 
fessor Bentley,  W.  H.  Michael,  H.  A.  Pitman. 
M.D.,  Edward  B.  Savile,  and  James  A.  Youl. 
The  Committee,  amongst  other  things,  took  into 
consideration  the    letter   from  Her    Majesty's 
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Commissioners  in  reference  to  the  Food  Division 
of  the  International  Exhibition  of  1S73.  It 
was  referred  to  a  Snb-committee  to  consider  and 
report  in  what  way  the  Committee  can  best  aid 
in  securing  a  good  representation  of  this  division 
of  the  Exhibition. 

OEASmSL  FAB8A0S. 

The  Committee  met  on  Tuesday,  the  16th 
January,  at  three  o'clock.  Present — Messrs. 
Seymour  Tenlon,  Vice-Chairman  of  Council  (in 
the  chair),  F.  A.  Abel,  Edwin  Ohadwick,  C.B., 
0.  W.  Eborall,  Grosvenor  Hodgkinson,  M.P., 
Vice-Admiral  Ommanney,  C.B.,  F.R.S.,  and 
Captain  R.  Scott,  R.N.  The  Committee  had 
before  them  drawings  and  sections,  and  full  par- 
ticulars of  the  boats  now  employed  by  the  South 
Eastern  Railway  and  the  London,  Chatham,  and 
Dover  Railway  Companies. 

IHDIA  COUaTIEX. 

Conferences  will  be  held  on  Friday  evenings 
as  follows : — 

Jar DABT  26th. — "  On  the  Route  to  Western  and  Soath 
Western  Ohina  by  the  Irriwadi  and  other  Riven  of  India, 
and  the  Oommercial  Advantages  attached  to  it."  The 
Conference  will  be  opened  by  Commander  F.  E.  Hannbbs, 
and  will  oommenoe  at  8  o'clock. 

Fbbbuabt  23bi>. — "  On  India  as  a  Field  for  Private 
Enterprise."  TheConferencewiUbeopenedbyFBESSBiGX 
Cakfbeu.,  Esq.,  of  Assam. 


OAMTOB  LEcrmuu. 

The  Second  Course  of  Cantor  Lectures  for  the 
Session  will  be  delivered  by  the  Rev.  Arthub 
Rioo.  M.A.,  on  "Mechanism."  The  first  lecture 
will  be  given  ou  Monday  evening,  February  6th, 
at  Eight  o'clock.  Tickets  for  the  course  will  be 
forwarded  with  the  Journal. 

Lbgtubb  I. — MoNSAT,  6th  Fbbbcabt,  1872. 

Stmctures,  Machines,  and  Uechanism — Equilibrium 
and  Motion — Force  and  Motion — Kinetics  and  Ki- 
nematics— Various  motions  required — Classification  of 
Mechanism — Early  contrivances. 

Lbctubb  n. — MoKSAT,  12te  Fbbbvabt,  1872. 
Motions  produced  by  Rolling — Forms  of  Wheels- 
Circular,  Elliptic,  Loraithmic,  and   Lobe  Wheels — 
Mangle  Wheels— Star  Wheels — Examples. 

Lbctdbb  in. — MoKDjiT,  19th  Febbuaby,  1872. 
Motions  produced  by  SUding — Forms  of  Teeth  on 
Wheels— Teeth  for  Velocity— Teeth  for  Power— Cams 
— Screws — Worm  Wheels — ^Examples. 

LicmiB  IV. — ^MoKOAT,  26th  Fsbbcabt,  1872. 
Motions  produced  by  Cords,  Straps,  &c. — Limits  to 
the  use  of  them — Grooved  and  Smooth  Follies — Gnide 
Pnlliea  —  Cam    Pullies  —  Shafts    not   parallel  — High 
Velocity  Cords — Fusees— Illustrations. 

Lbctubb  V. — ^Mokdit,  4th  Mabch,  1872. 
Motions  produced   by  Links — Cranks — Connecting 
Rods — ^Detents — Intermittent,  Reciprocating  and  Van- 
able  Motions — Examples. 

LBCTtTBB  VI. — Momdat,  IIth  Mabgb,  1872. 
Regulating  and  A^iasluig  Mechanism — Straight  line 
Uetions— Epicyelio  Trains— Differential  Mechuism. 


THEUSftABT. 

The  following  books  have  been  presented  to 
the  Library : — 

Ninth  report  of  the  Board  of  EdacaUon  of  Victoria. 

Pdteuts  and  Patentees  granted  in  Victoria,  from  1851 
to  1866  inclusive. 

Abstract  of  Specification  of  Patents  applied  for  in 
Victoria,  from  1851  to  1866  inclusive.  Ac  to  Bo. 
Illustrated  by  copies  taken  from  the  original  drawings. 

Indices  of  Patents  in  Victoria,  for  the  years  1867-8-9. 

All  the  above  presented  by  William  Heniy  Archer, 
R(«istrar-G«neral  for  Victoria. 

How  to  Publish  a  Book,  by  Ernest  Bpon.  Pre- 
sented by  the  author. 

Cobden  Club  Essays,  (second  series,  1871-2).  Pre- 
sented by  the  Club. 

Appel  aux  Amis  de  I'lndustrie  et  de  I'lnvention. 
Presented  by  M.  I'Abb^  Moigno. 

Journal  of  the  Anthropologioal  Institate  of  Kew 
York.    Vol.  1.  No.  1. 

The  Educational  Calendar,  for  1872. 

Transactions  of  the  Linnean  Sociefy  of  London.  VoL 
27,  part  4,  and  VoL  28,  Fart  r.  Presented  by  the 
Society. 


AHSVAL  DTTEBNATIOSAL  BIHIBrriOM0. 

♦ 

The  ofiSces  of  the  Commissioners  are  at  Upper  Ken- 
sington-gore, London,  W.,  Major-General  Scott,  B.E., 
secretary. 

Photography,  ss  a  fine  art,  will  be  represented  at  the 
forthcoming  International  Ibchibition.  Intending  ex- 
hibitors should  obtain  and  fill  up  a  form  of  preliminary 
application ;  other  forms,  for  labels,  &c.,  may  also  be 
obtained  from  the  Exhibition  ofSces  at  TTpper  Kensington- 
gore.  The  exhibition  will  be  restricted  to  such  photo- 
graphs as  have  been  executed  within  the  year  preceding 
the  date  on  which  they  must  be  delivered,  viz.,  the  13th 
of  March  next.  Immediately  after  their  receipt,  a  com- 
mittee, consisting  of  the  following  gentiemen — Vt. 
Diamond,  Mr.  R.  A.Thompson,  and  Lieut.-Colonel Stuait 
Wortiey,  will  commence  the  work  of  selection.  The 
selected  specimens  will  be  arranged  by  the  Exhibition 
officials.  The  exact  hcalt  of  the  photographs  has  not 
yet  been  determined  on,  bat  it  is  probable  that  they  will 
find  a  place  in  one  of  the  lower  quadrant  arcades,  which 
are  no  w  bong  tflsd  and  prepared  for  this  year's  Exhibi- 
tion. 


THE  DUKE  OF  EDINBURGH'S    COLLECTION 
AT  THE  SOUTH  KENSINGTON  MUSEUM. 

By  the  permission  of  H.B.H.  the  Duke  of  Edinburgh, 
the  collection  which  has  been  formed  by  His  Royal  High- 
ness during  his  cruises  in  different  parts  of  the  world,  has 
been  sent  to  the  South  Kensington  Museum,  to  be  ex- 
hibited there  for  the  next  two  or  three  months.  The 
private  vine  of  this  assemblage  of  mementoes  will  take 
place  on  Wednesday  evening,  the  24th  instant,  from 
eight  to  twelve  o'clock.  The  objects  and  drawings 
have  been  arranged  in  the  north  court  of  the  maseDiik 
where  th^  fill  many  glass  cases  and  cover  many  scieew 
Mr.  Oswald  Brierly  and  M.  Chevalier  are  the  artists  who 
produced  the  drawings  and  sketches  of  the  various  places 
visited,  and  of  the  incidents  which  occurred  daring  tiis 
cruises.  Both  these  gentlemen  aooompanied  His  Boyal 
Highness  in  his  tiav^. 

The  present  notioe  is  intended  to  convey  merely  a 
^neral  idea  of  the  character  of  the  coUsotion.  The 
mdividual  divisions  of  it  may  possiUy  be  hereafter  de- 
scribed in  drtail.  igitzed  by  VjOOQIC 
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In  Jannnry,  1867,  H.M.8.  Oalalta  waa  commiwioned 
hj  Oaptain  H.K.H.  the  t)uke  of  Edinburgh;  and  the 
enlaii^ed  oo^  of  the  tnck  chart,  which  has  been 
flqwcmlly  prepared  for  the  edification  of  risiton,  showi 
tte  tracks  of  the  difttaat  onuNS  aooompliabed  daring 
the  years  IW7-71. 

After  B|iendnig  tome  time  is  the  Medttananean, 
hM  Royal  Highnew  proceeded  to  Bio  Janeiro,  which 
pact  w*B  left  on  the  16th  of  Angnat  for  the  Cape  of 
Good  Hope. 

Cape  of  Good  Hops. 

'Whiht  here  hia  Boyal  Highneaa  went  out  elephant 
Aentingi  aixl  a|  this  event  there  is  an  oil-painting 
hj  Mr.  Brierly.  The  splendid  head  and  tusks  of  the 
l^g*  ktMt  which  affoided  most  exciting  sport  to 
the  Dnka  are  exhibited.  A  vivid  accoont  of  the 
rilifihsntABPt,  written  by  the  Fiinoe  to  his  brother, 
the  Prinoa  of  Wales,  has  been  pnUished  (by  per- 
wMm)  IB  th«  "Cruise  of  H.II.S.  Qalatta,"  by 
the  Ber.  John  Milner  and  Mr.  Oswald  Brierly. 
Desdibiiig  the  time  when  the  elephant  was  actually 
hearing  down  upon  the  banting  party,  the  Duke  writes 
thaa.- — 

'I  had  standing  next  on  mv  right,  Qeorge  Bex,  a 
r  of  ttiA  Knysna,  and  head  man  of  the  hunt,  and 
Ikithfal  ftnith,  who  never  left  n^  close  behind  me,  and 
dose  behind  Rex  stood  Tom  Bex,  his  brother,  Archibald 
Dnthie,  and  George  Atkinson,  also  formers  of  the  neigh- 
botuhood.  •  These  four  had  settled  to  keep  tbeir  fire  to 
tte  kat,  aiMl  nerer  fired.  Next  to  Oeinse  Rex  stood  Sir 
Waber  Ourrie  with  (I  can't  call  it  a  lifle)  an  enormous 
CMme,  No.  6,  aingW-baiieUed,  and  throwing  a  conical 
blUet  about  four  to  the  pound;  on  my  Idt,  General 
Ksset,  Cbj^ain  Gordon,  ana  Captun  Taylor,  the  Military 
Secretary.  Tliat  was  the  party.  As  soon  as  the  elephant 
asw  oa,  he  gavwap  his  chase  and  changed  OS.  There  was 
so  mnch  excitement  prevailing,  that  I  thongbt  I  had 
hetta  wait  as  lon^  as  possible.  The  sight  of  this  enor- 
mona  Yieart  towenn^  above  as,  and  coming  pn  at  this 
tif<s«djiiu  paesy  which  one  can  scarcely  nndeistand  so 
sawieMly  an  animal  in  appearance  goii^,  was  magni- 
Scaat;  ha  eai^  which  an  three  times  as  large  as  those 
of  the  Ceylon  elephant,  spread  oat  square  on  each  side. 
I  ooold  not  help  being  reminded  by  it  of  a  ship  with 
:  sails  ou  both  Btc|es.  "When  he  had  reached  about 


twsntrlv*  rank  from  lUb  I  Sre4  i)t  his  head ;  the  ballet 
flk«>k,aad  -  


\  m»  inatantty  seamed  to  stop  himself  as  much 
as  be  oonld,  and  I  gave  hhn  the  shell  just  ovw  the  left 
ays,  at  whidi  he  swerved  to  the  left  aa^  shook.  Two  or 
thrss  others  fired,  and  by  this  time  he  was  nearly  broad- 
ad*  on,  when  Sir  Walt^  Carrie's  engine  went  off,  with 
the  hoHet  tiuongh  his  neck,  and  he  nUed  over,  as  I  may 
aty,  at  onr  feet,  for  seven  yards  was  the  outsMe  he  was 
fooan  aa  ••  he  lay,  and  we  okeend  lustU  v.  He,  however, 
oantmoad  strngning  for  some  time,  and  I  put  foor  more 
buQsta  into  hisheart  at  about  three  yards.  His  height, 
ss  on*  Braasnzea  a  boise,  was  tea  feet ;  the  height  of  his 
heal  ■aaat'i  of  coase,  he  added  to  thn ;  girth,  16  feet  6 
lengtii  ttom  tgt  of  trunk  to  tip  of  tail,  23  feet  6 


i.  the  Ospe,  the  Oalatta  set  oat  for  AdekUe,  which 
w«si«ieiie4  on  the  31st  October. 

Australia. 

Hia  Royal  Highness  made  incursions  into  South-West 
flirtnlis,  stayed  some  time  at  Melboome,  and  thence, 
•M Taiiisiils,  to  Sydn^.  After  remaining  at  this  port 
(where  a  fool  and  dastardly  attempt  was  made  upon  the 
life  ot  His  Royal  Bighness)  neany  three  months,  viz., 
fc«  Mth  of  Jano^ry,  ISM,  to  the  6th  April,  the 
GtUaUa  commenced  her  homeward  passage,  the  mtcmtion 
o(  tooohing  at  New  Zealand,  Honolulu,  Valparaiso,  the 
Falkluid  fdsiids,  and  some  of  the  West  India  Isbmds, 
being  rettannahad  upon  th«  ntgant  advioe  of  the  doctor, 
who  dsniniia  it  prnaeat  tat  JBis  Royal  Highness  to 
Teton  to  KffC**"^  ■■  expeditiously  as  ponible. 


In  the  coarse  of  the  foregoing  cruise,  collection^ 
chiefly  of  birds,  buDting  trophies,  native  arms,  tMfi 
Australian  silver  work  were  formed. 

Obmitholooicai.  Collbctiow. 

Four  cases  are  filled  with  birds.  Two  large  ones  ate 
placed  back  to  back,  and  there  are  two  smaller  ones  at 
each  eod.  Upwards  of  two  hundred  specimens  represent 
the  varieties  of  the  feathered  tribe  in  the  portion  of  the 
southern  hemisphere  traversed  by  the  Galatea.  The 
beauty  of  the  plumage  is  considerably  enhanced  by  the 

Picturesque  arrangement  of  the  birds.  In  one  of  the 
irger  cases  must  be  noted  a  very  fine  albatross  wit^ 
outstretched  wings,  measuring,  from  tip  to  tip,  nearly 
10  feet.  When  the  bird  was  alive,  this  extent  WM 
greater  by  a  foot,  perhaps. 

TasmioxiALS,  ko. 

The  trowels,  mallets,  &c.,  which  afford  ateasiag 
eTidence  of  the  many  laudable  works  initiated  uhdw 
the  personal  patronage  of  the  Dake  whilst  in  Aostvalis, 
completely  fill  a  sloping  glass  case.  Near  them  it 
another  case,  containing  nothing  else  than  preeentaloon 
caskets,  addresses,  testimonials,  silver  epecgnea,  fte. 
These  are  examples  of  the  careAil  workmansb^  of 
Australian  silversmiths.  The  art  in  them  is  perhaps  not 
so  gooA  as  could  be  desired,  it  being  chiefly  compc^Md  of 
natural  representations  of  kangaroos  and  other  animals, 
trees,  and  leaves  applied  as  decoration,  and  sot  treated, 
as  might  be  judged  to  be  in  bettec  style,  in  a  conventional 
manner. 

In  1869,  after  retamingto  Emdand,  the  OaUitta  again 
commenced  a  new  cruise.  This  time  the  eastern 
hemisphere  was  the  principal  part  of  the  world  visited. 
Baring  the  three  years,  &onr  1869  to  1871,  the  following 
places  were  snooessively  stayed  at  by  the  Duke : — The 
Cape,  Ceylon,  Madras,  Calcutta,  Bombay,  the  Philippine 
Islands,  Hongkong,  Nanking,  the  Japanese  Archipelago, 
the  Sandwich  Islands,  New  Zealand,  Falkland  Island^ 
and  Monte  Video. 

The  objects  serving  as  records  of  these  plaoef 
wortbilv  represent  the  artistic  abilities  of  the  vsrioql 
nationalities. 

Jafanbsi  Collection. 

The  Japanese  element  predominates.  The  lac-wax^ 
is  strongly  represented;  a  small,  sloping  desk,  presented 
by  the  Mikado  to  his  Royal  Highness,  is  of  old  mannr 
iaotare,  and  is  especially  remarkable.  Below  it  is  placed 
the  autograph  of  the  Mikado,  written  in  black  characteiy 
upon  a  gold  be-sprinkled  card.  This  sets  forth,  not 
only  the  Mikado's  name,  but  also  his  imperial  titles^  &0. 
A  dagger  lying  in  &ont  of  this  autograph  is  interesting 
from  the  fact  that  the  Mikado  himself  designed,  «r 
prompted  the  design  of  it.  The  sheath  is  of  lao  WOlk 
tipped  with  gold.  The  handle  is  of  ivory,  finely  granu- 
lated in  order  to  secure  a  good  grip  by  the  hand  of  the 
weapon. 

Amongst  the  bronze  work  is  a  marvelloas  piece,  about 
300  years  old,  also  a  present  &om  the  Mikado.  It  is  an 
incense  burner,  standing  upon  a  naturalistic  treatment  of 
ragged  rocks.  Bound  the  bowl  is  a  representation  of 
some  event — probably  taken  from  Japanese  mythology 
— ^while  the  cover  is  made  of  a  grouping  of  foliage,  in 
which  stand  a  cock  and  a  hen.  The  entua  bronze  work 
surmounts  a  handsome,  red  wood,  carved  stand.  The 
elaborate  character  of  this  work,  of  which  the  carrying 
out  must  have  spread  over  a  considerable  period,  cannot 
foil  to  excite  the  highest  admiration.  The  mode  of  its 
execution  is  difBcult  to  specnlate  upon ;  some  parts  qiay 
have  been  cast  and  then  chased,  though  the  undercutUng 
which  abounds  throughout  seems  to  point  to  its  having 
been  carved  from  a  single  piece  of  bronze.  It  is  usr 
possible  to  detect  any  seams  or  joinings. 

Two  or  three  cases  are  fiUed  with  Japanese  and 
Chinese  porcelain,  amongst  which  shoold  be  remarked  a 
grotesque  tiger  or  cat,  covered  with  a  tang  dt  hattf 
glaze.    Important  in  sise  and  beauty  are  two  vases  sboi^ 
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ii  to  6J  feet  in  height.     The  ground  of  them  is  chiefly 
of  blue  dragons.  . 

Japanese  drawings  are  becoming  well-known  in  Eng- 
land, but  it  is  rare  that  any  so  beautifully  executed 
are  to  be  met  with  as  the  drawings  of  landscapes  and 
ceremonials,  diagrams  of  flowers,  of  birds,  of  fishes,  and 
portraits,  which  occupy  two  glass  cases. 

Above  a  robe,  of  a  graduated  grey  tone,  with  em- 
btoidered  border  of  figures  and  flowers,  is  a  painting  on 
gold  sprinkled  paper.  The  incident  depicted  is  a  proces- 
sion of  grasshoppers,  in  the  centre  of  which  is  the  lady 
insect  borne  in  a  kind  of  "palki  or  palanquin,"  preceding 
the  magnate,  who  is  surrounded  by  his  suite  of  nobles. 
The  painting,  as  might  be  expected,  is  very  descriptive, 
and  every  insect  possesses  an  mdividuality  which  is  most 
hvmorous. 

Amongst  the  Japanese  embroideries  is  a  royal  robe, 
in  deep  maroon  nlk,  embroidered  with  the  Imperial 
dragon.  The  dragon  is  to  be  constantly  found  in  robes 
of  this  kind,  used  for  State  and  other  ceremonials  ;  but 
none  except  a  royal  personage  may  possess  a  robe  on 
which  the  dragon  has  more  than  four  claws.  The 
embroidery  in  question  shows  the  dragon  with  five  daws. 
At  the  foot  of  the  case  containing  this  robe  is  an  album, 
of  which  the  cover  is  an  exquiBite  specimen  of  delicate 
embroidery  in  silks.  All  the  paintings  inside  the  album 
are  npon  xice  paper,  and  are  of  a  high  class  of  artistic 
work. 

Chinbsb  Collection.' 

China  sends  some  good  bite  of  porcelain,  and  some  dark 
wood  and  marble  furniture.  The  toys  are  capital,  the 
attitudes  of  the  dolls  being  natural  and  at  the  same  time 
amusing  by  their  quaintness. 

Indian  Collbction. 

From  India  are  several  sumptuous  embroideries, 
jewelled  swords  aid  weapons,  &c.  In  the  trophy  of 
arms  is  a  sword  remarkable  for  the  treatment  of  its  blade, 
whidt  is  pierced  by  a  series  of  circles,  into  which  are 
loosely  placed  pearls.  They  are  secured  from  falling  out 
by  the  inner  grooves  of  the  circles.  On  each  side  of  a 
fine  red  and  gold  velvet  rug  are  two  pairs  of  chowries. 
One  pair  is  carved  out  of  two  blocks  of  sandal  wood  ;  the 
other  one  of  two  blocks  of  ivory.  They  are,  however, 
unsuitable  for  use,  as  the  slightest  shake  causes  the 
delicately  cut  strips  or  hairs  to  snap  off. 

Muttra  contributes  a  series  of  little  bronze  Hindoo 
gods,  ornamented  with  dabs  of  red  sealing  wax.  One 
of  these  represents  Krishna  as  a  baby  nursed  by  his 
mother.  The  group  forms  the  centre  of  a  small  bronze 
bowl.  This  may  be  filled  with  water,  but  when  the 
water  approaches  too  near  to  the  feet  of  the  god  it 
gradually  sinks  down,  passing  away  by  a  hole  in  the 
base  of  the  bowl.  The  hole,  to  all  appearances,  has  no 
connection  with  the  inside  of  the  bowl,  and,  although  to 
inquisitive  unbelievers  the  application  of  a  syphon  in 
the  interior  of  the  god's  throne  suggests  itself,  still  this 
little  toy  idol  is  held  in  reverence  by  the  natives  of 
India.  From  Agra  aro  a  few  co&paratively  unim- 
portant specimens  of  the  white  marble  mosaic  work. 
Benares  sends  painted  and  '-arved  alabaster  gods. 

From  Bombay  aro  some  good  examples  of  the  sandal 
and  inlaid  wood  and  ivory  boxes.  Madras  is  repre- 
sented by  gold  embroideries,  near  which  are  one  or  two 
pieces  of  Cingalese  filagree  work. 

'  Sandwich  Islands. 

From  the  Sandwich  Islands  is  a  curious  robe,  looking 
moro  like  a  milliner's  elaborated  tissue  paper  pattern 
than  a  regal  vestment,  made  at  great  trouble  from  the 
leaves  of  the  plantain. 

The  Prince  wore  this  on  the  occasion  of  a  state  re- 
ception which  he  held  in  the  Sandwich  Islands,  of  which 
H.  Chevalier  has  made  a  painting. 

The  arms  and  weapons  of  the  Kew  Zealanders,  and 
Sandwich  Island  natives  are  grouped  into  trophies. 


BOAT-HKAD   FBOM  TAHITI. 


Of  the  objects  from  Tahiti,  the  moat  remaikablo,  par" 
haps,  is  the  head  of  a  war-boat.  The  ornamentation  upon 
it  bears  a  strong  resemblance  to  the  Rnnic  styleof  camng; 
and  the  caste  of  the  Norwegian  doors  from  Sanland,  early 
12th  century,  which  happen  to  be  erected  near  the  Prmce  a 
collection,  afford  a  convenient  opportunity  for  making  ft 
comparison  between  the  styles  of  two  art  works  execnt<^ 
at  distinct  periods,  and  at  opposite  ends  of  the  world. 
The  boat's-head  is  carved  in  wood,  and  the  implement 
used  was  a  sharp  shell.  -rv_i.     # 

In  concluding  this  cursory  description  of  the  Dnke  of 
Edinburgh's  collection,  it  is  scarcely  necessary  to  again 
call  attention  to  the  sketches  and  drawings  of  Messes. 
Brierly  and  Chevalier.  They  give  much  additaonal  in- 
terest to  the  objects,  and  provide  a  comprehensiva 
pictorial  record  of  the  cruises  and  incidents  connected 
therewith,  of  H.R.H.  the  Duke  of  Edinburgh. 

The  exhibition  will  open  to  the  public  on  the  asth  of 
January.         _^^______^__— — 

OSDIKABT  1CEETIK08  OF  THS  BOOIKTT. 

Wednesday  evenings  at  eight  o'dock. 

Janvabt  24th. — "  On  Improvements  in  the  Process  of 
Coining."  By  Ernest  Sbyd.  Esq.  On  this  evenings 
William  Nbwmabck,  Esq.,  P.B.8.,  will  preside. 

Jantjaby  31st.—"  On  Individual  Providence  for  Old 
Age  as  a  National  Question."  By  G.  C.  T.  Babslbt,  aq.. 
Treasurer.  On  this  evening,  the  Bight  Hon.  the  Earl 
of  DsBBT  will  preside. 


■     MEETINGS  FOE  THE  ENSUING  WEEK. 

Mm.  ....Boynl  DnltM  StrrlM  iMtltnUon,  S|.    LJ'Ot-C'i '•?»**• 

"The  Employment  of  MltalHwiMi  dailii(  the  Bsont 

War,  »nd  their  nse  in  Future  Ware  " 
Social  Bolenoe  Anooiatlon,  8.     Dlacnwlnn  to  be  opeoal  Bj 

Mr.  O.  W.  HaiUi.ga  en  the  Report  of  the  Royal  Saoltary 

Commissi 'n. 
London  IinUtatloii,  4.     Profeeior  OdUos,  "BlesMntaiy 

Chemletry.''  .  .«  „  ,* 

VIctorl*  Initltote,  8.   Mr.  Ord,  "On the  loflneooe  of  CoUoM 

Mattel*  upon  Cryitalllne  Form." 
Geographical,  81.    1.  Bar.  Chartea  New.  ••  Letter  on  aa 

Ascent  of  Moont  Kilimanjaro  to  the  Snow-llna.     % 

Lieut.  C.  de  Cresplgny,  "BxplorattoM  to   »<>»"» 

Borneo."    S.  Dr.  A.  Battny,  "On  the  Island  of  F» 

nando  Noronha." 
EntomologhnI,  T.    Annual  Meeting. 
British  ArohitMta,  S. 

To(8.....R«yal  Medical  and  rhimrglcal.  Si.  

ClvllEnglneer>,8.  Mr. Charlei Andrews, "On the Boaienit 

Dock,  MalU. ' 
W«D SOCIETY  OF  ABT8,  8.     Mr.  Ernest  Sayd,  "On  Im- 

ImpiOTemeats  lii  the  Procees  of  Coining. ' 
Geological,  8.    1.  Pr  f.  T.  Rupert  Jones  and  Mr.  w.  K. 

Parker,  "On  the  Formmlnlfcim  of  the  Family  BotaUna 

(Carpenter)  found  In  the  (.Tetaeeoat  Formailona,  with 

Notei  on  their  Tertiary  and  Recent  RepieaeoteUna. 

a.  Rev  J.  K.  Blake,  "  On  the  Infrm-Llae  In  Tortohlre. 

a  M.  D.  M.  d'Orueta,  "  Further  Notee  on  the  Ocology 

of  the  neigbbonrhood  of  Malaga."    Communicated  by  the 

Preddent. 
Boyal  tioolety  of  Literature,  84, 
Science  and  Art  Department  (South  Keniliigton  Moaanm), 

aj.      Professor    Outhrle,    "Elementary    Physios  and 

Chemistry." 

Tains...Royal,  8|. 

Antiquaries,  84. 

Philosophical  Clnb,  S.  _    _ 

Society  for  the  Bnconrag«ment  of  Fine  Arts,*.    Or.  Z«a. 

"  On  Mexican  Art." 
London  Institution,  T|.    Musical  Lectore. 

tOCKTT  OF  ABT8,  8.  IndU  Conftreoce.  Commaulsr 
Manner^  "On  the  Route  by  the  Itrlwsdi  to  West  and 
South-west  China." 

Boyal  Institntlon,  9. 

QndtettOlah  8. 

Sat Sdenee  and  Art  Department  (Booth  Kensington  Moseom), 

at.    Prof.  Qutbrie,  F.B.S.,  "Btamentary  Fhytlct  an  d 

BoysJ  Botanic,  %t  zed  by  VjOOQ  IC 
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Jranral  of  t|e  Sodttg  d  %xis, 

No.  1,00U    you  XX. 


FRIDAY,  JANUARY  26,  1872. 


Jatmumti,  A<UfM,  Uadrn,  W.C. 


AOOmrCEMEHTS  B7  THE  OOUHOIL. 


TT.Tiir,  THE  FBBSIDEHT. 

T\m  Ooimcil  Lave  placed  in  the  hands  of  the 
Secretaiy  of  State  for  the  Home  Department 
the  /oUowing  Address  of  Congratolation  to  Her 
M^esfy  the  Queen,  on  the  recoTeiy  of  H.R.U. 
the  Pnnce  of  Wales  from  his  late  dangerous 
flhees: — 


To 


QtTBBii's  Most  ExcBLLBtrr  UAJBSrr, 


n*  S$miile  Addreu  of  tht  Society  for  the  Eneouragtmmt 
of  Arte,  JUanufaetures,  and  Oammeree. 

Wa,  the  Hembers  of  the  Society  for  the  Encoorage- 
■aot  of  Arts,  Msnn&ctnreB,  and  Commeroe,  deaire  to 
■yfioanTi  Tour  Majeatjr  with  our  heartfelt  oongratula- 
Uooa  oo   tiM    recovery  of  oar   President,   His   Royal 
ffigfanaw  the  Prince  of  Wales,  from  the  late  dangerous 
iBiMSi  witli  wtiich  he  has  been  visited.    We  have  deeply 
nnn^iaad  with  Yonr  Majesty  and  Her  Boyal  Highness 
thsPrinnm  of  Wales  daring  the  sad  and  anxious  hours 
vioeh  have  beea  passed,  and  we  earnestly  ptay  that  His 
Ami  Highncw's  health  may  kxin  be  completely  restored, 
■ad  that  His  Boyal  Highness  may  be  preserved  a  comfort 
(o  your  Majesty  and  Her  Boyal  Highness  the  Princess  of 
Wales  for  many  yean  to  oome. 
Sealed  with  the  Seal  of  the  Society  for  the 
Encouragement    of   Arts,    Manufactures,     /^    A 
and  Commerce,  this  24th  day  of  January,     \"^) 
1872,  in  the  presence  of  ^""^ 

P.  LE  NEVE  FOSTEK. 
Secretary. 

The  Ooimcil  have  also  passed  a  resolution  of 
congratulation  to  H.R.H.  the  Prince  of  Wales, 
sad  have  directed  the  following  letter,  con- 
veying die  same,  to  be  traiwmitted '  to  General 
8ir  Wm.  Knollys  :— 

asid  Junary,  Wn. 
Bn, — I  am  directed  to  request  that  you  will  be  good 
sirM^  to  lay  before  His  Bojral  Highness  the  Prince  of 
Walts,  the  following  resolution,  peuised  by  the  Council 
of  tlda  Society  at  its  last  meeting  :-^ 

Besolved — "That  the  Council  desire  to  record  the 
dasp  latiafiiction  with  which  thejr  have  learnt  that  the 
teoovery  of  iheir  President,  His  Boyal  Highness  the 
Banee  of  Wales,  from  his  lata  dangerous  lUness  may 
snwbe  aonsidered  as  established;  and  the  Council  desire 
to  e«iireos  their  hearty  coogratulations  thereon  to  their 
Bo^  Highnesses  the  Prince  and  Princess  of  Wales." 

I  have  the  honour  to  be,  Sir, 

Tour  obedient  servant, 
(Signed)  P.  La  Niva  Fosm, 

jftsW^STtf. 

Oaniab  WUltan  KiK>Un,K.O.B., 


oox7i.moir  of  thx  tslsobaphic  ststex. 

The  Council  have  presented  to  the  Prime 
Minister  the  following  memorial,  urging  on  the 
government  the  importance  of  at  once  pur- 
chasing and  taking  into  their  hands  the  ocean 
telegraphs,  and  consolidating  the  same  with  the 
internal  telegraph  service  under  the  management 
of  the  Post-oflSce : — 

To  THE  RiOHT  Hon.  William  Ewaet  Gladstone,  M.P. 
FiBST  Loan  op  thb  TaxAsrar. 

ne  Memorial  of  the  Society  for  the  Encouragement  of  Arte, 
Manufactures,  and  Oommerce, 

SuEWSTH — ^That  this  Society,  acting  in  the  interest  of 
Arts,  Manufactures,  and  Commerce,  was  one  of  the 
earliest,  if  not  the  earliest,  to  recognise  the  importance, 
and  recommend  the  adoption,  of  the  system  of  tvle- 
g^phic  communication  by  the  government  as  part  of 
the  postal  system  of  the  kingdom,  grounded  upon  the 
following  considerations,  via. : — 

That  all  means  of  internal  communication,  by  tele- 
grapih  as  well  as  by  post,  ought  to  be  under  unity  of 
administration,  and  that  administration  a  public  one, 
responsible  to  the  public  for  the  due  performance  of  the 
service  required. 

That  by  the  consolidation  of  the  several  competing 
trading  companies'  establishments  under  unity  of  public 
management  a  capital  might  be  saved  ;  that  this  saved 
eapital  might  be  divided  between  the  public  and  the 
shareholders  ;  that  to  the  public  might  be  given  a  more 
complete  service,  by  the  extension  of  branch  lines,  vrtiich 
would  not  pay  to  the  trading  companies,  but  which 
would  pay  to  the  public,  by  utilising  the  existing  estab- 
lishments of  the  letter  post,  and  that  the  public  might 
be  further  benefited  by  reduced  postage  from  shortened 
distances  from  the  more  numerous  cstaiblishments,  and 
also  by  generally  reduocd  rates.  That  the  effect  of  the 
improvements  contMided  for  would  be  to  quicken  all  the 
operations  of  manufactures  and  commerce,  and  especially 
to  benefit  the  retail  traders  of  the  country,  by  reducing 
stocks,  and  enabling  them  to  send  for  goods,  fresh  and 
fresh,  as  they  were  wanted. 

That  to  the  shareholders  might  be  given  a  price  to 
compensate  them  for  the  risks  they  had  undertaken,  and 
for  compulsory  pnrohase. 

Your  mamonalists  submit  that  these  several  large 
conditions  have  been  fully  realised,  so  far  as  the  adoption 
of  the  internal  telegraphs  as  part  of  the  postal  system 
has  proceeded ;  and  that  the  advantages  promised  to  the 
public  from  the  measures  first  advocated  in  the  pro- 
ceedings ef  the  Society  are  in  due  course  of  extension, 
espedSly  those  witii  relation  to  the  retail  trade  of  the 
country,  in  the  reduction  of  the  expense  of  stocks,  par- 
ticularly of  perishable  commodities. 

That  whilst  acknowledging  to  the  fullest  extent  Vna 
great  advantages  which  private  enterprise  in  ocean 
telegraphy  has  already  conferred  on  the  Arts,  Manufac- 
tures, and  Commerce  of  the  country,  your  memorialists 
submit  that  the  full  benefit  of  such  undertakings  can 
only  be  realised  to  the  public  by  placing  the  service  in 
the  hands  of  the  government,  to  be  admmisterod  ss  part 
of  and  in  connection  with  the  internal  service,  and  tor 
the  following  reasons,  via. : — 

Under  the  existing  conditions  of  external  telegraphic 
communication,  the  charges  are  so  high  ss  very  much 
to  restrict  the  advantages  of  early  telegraphic  informa- 
tion to  a  few  large  firms,  and  to  large  ttansaotions  of 
thousands  of  pounds,  whereas  it  ougU  to  be  habitually 
availaUe  for  trmnsaotiona  of  hundreds  of  pounds,  or  of 
smaller  amovnts.  Moreover,  cheap  telegraphy  teads  4o 
eqaaUae  infosnuitioa  and  to  ohaok  nndue  q>eciiilation. 
ICiuh  of  the  "nboond  of  the  rwrenu&"  ^^ik^  has 
Digitized  by  VjOOS 
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excited  astonishment,  is  due  to  what  has  already  been 
done,  by  the  improvement  of  the  postal  system  for 
quickening  information,  as  well  as  by  the  speeding  of 
transit,  to  enable  more  transaciiona  to  be  completed  than 
heretofore  within  the  same  time. 

liiat  the  existing  conditions  praotioalljr  exclude  the 
use  of  the  telegraph  for  social  information.  As,  for 
«xample,  the  charge  of  £4  10s.  for  the  short  sentence  of 
a  telegram  sent  to  India  practically  exclodes  the  use  of 
^tiie  telegraph,  in  a  g^at  majority  of  instances,  for  the 
.  announcement  of  appointments,  departures,  arrivals, 
removals,  marriages,  deaths,  and  births,  and  speedy 
instructions  on  social  affairs. 

T^t  the  like   obstructions  are  experienced  in  our 
relations  with  Canada  and  the  United  States  of  America, 
where  it  may  be  easily  shown  that,  with  the  same  sub- 
marine cables,  double  the  amount  of  service  might  be 
rendered   by  a   public   postal  telegraph  system;    for 
Teoently,  while  two  out  of  the  three  cables  were  dis- 
-  Abled,  tiie  entire  work  was  performed  by  one,  and  that 
one  the  least  perfect  of  the  Uiree. 
That  the  existing  rates  for  communication  by  snb- 
-marine  telegrams,  by  enforcing  shortness,  often  render 
them  dark,  enigmatical,  and  confused,  instead  of  clear 
and  precise.    They  also  greatly  restrict  public  informa- 
tion through  the  public  press.    It  is  estimated  that  one- 
fourth  the  existing  rates  of  charge  to  the  United  States 
would  be  remunerative  as  a  public  postal  service. 

That  for  intercolonial  as  well  as  for  international  com- 
munication, extensions  of  submarine  cables  are  required, 
like  the  internal  postal  telegraph  extensions  now  in  pro- 
gress— extensions  which  will  not  pay  for  separate  private 
establishments  for  a  trading  profit ;  but  which  will  pay 
by  utilising  the  existing  public  postal  establishments  as 
nart  of  the  general  public  service  through  the  (KMt,  con- 
ducted by  a  general  responsible  public  administration. 
For  example,  extensions  are  much  needed  from  Kew- 
fonndluid  to  the  West  Indies,  for  the  service  of  our 
naval  station  as  well  as  our  commerce  there.  Exten- 
sions are  also  needed  through  Canada  and  the  British 
possessions  to  the  Padflc.  Be  the  duration  of  the  sub- 
marine cables  long  or  short — be  the  risks  attending  them 
what  they  may — it  is  submitted  that  the  present  necessi- 
ties of  our  Arts,  Manufactures,  and  Commerce  must  re- 
quire them  to  be  undertaken ;  and  that  the  government 
can  do  so  as  a  public  service  more  cheaply  than  they  can 
be  undertaken  as  a  private  enterprise.  For  the  govern- 
ment may  undertake  them  at  a  cost  of  lees  than  tour  per 
cent,  wmle  private  individuals  could  not  be  expected  to 
undertake  them  at  less  than  10  per  cent.  Private  indi- 
viduals must,  moreover,  engage  separate  special  scien- 
tific service  and  vessels,  whilst  the  government  may 
utilise  the  services  of  the  ships  of  the  Boyal  Navy,  and 
also  of  their  naval  officers,  whose  services  in  recovering 
the  deep  Atlantic  lines  displajred  high  nautical  skill, 
peculiarly  eligible  for  maintaining  and  extending  this 
great  means  of  international  communication.  The 
government  may  also  render  the  scientific  corps  avail- 
able for  the  service,  and  for  the  completion  of  the  coast 
lines  of  telegraph  for  military  as  well  as  for  naval  pur- 
poses, and  especially  for  the  use  of  the  mercantile  marine 
on  occasions  of  storms. 

Your  memorialists  submit  that,  looking  to  the  position 
-of  this  great  empire,  it  will  be  evident  that  it  is  of  the 
highest  importance  that  the  population,  foremost  in 
indoatry  and  energy,  should  not  be  behind  other  nations 
with  quick  information  for  its  proper  action. 

That  it  is,  moreover,  essential  for  the  proper  advance- 
ment of  telegraphic  communication  that  it  should  be 
under  unity  of  management  and  reep<»iBibility  to  the 
public,  it  being  impossible  that  there  should  not  be 
nlmihmg  and  bad  working  under  divided  and  independent 
managements,  such  as  those  of  the  several  trading  sub- 
marine cable  companies  and  the  public  internal  postal 
service. 

That  experience  has  demonstrated  to  the  government 
of  the  United  States  the  expediency  of  foUowing  the 


example  of  this  country  in  connecting  the  telegraphic 
with  the  public  postal  service ;  and,  inasmuch  as  with 
that  country,  as  with  others,  the  effect  of  putting  the 
international  telegraph  system  on  a  public  and  respon- 
sible footing  womd  be  of  the  greatest  commercial  and 
social  advantage,  by  reducing  the  charges  on  both  sides, 
concurrent  governmental  action  to  that  end  may  be  con- 
fldentiy  anticipatedi 

That  as  a  telegraphic  communication  was  first  practi- 
cally developed  in  this  country,  it  may  be  claimed  as 
due  to  its  position,  as  the  chief  maritime  country  in  tiie 
world,  that  it  should  initiate  and  complete  the  requisite 
change  in  question  for  the  advantage  of  all  nations. 

Tour  memorialists  have  understood  that  it  was  in  con- 
templation to  have  taken  the  submarine  trading  lines  at 
the  time  of  the  purchase  of  the  internal  lines  of  the 
country,  but  that  the  state  of  public  business  in  Parlia- 
ment only  permitted  the  attempt  to  pass  a  one-sided 
measure. 

Tour  memorialists  submit  that  there  is  every  reason 
for  the  immediate  practical  completion  of  the  measure, 
and  that  such  a  step  is  inevitable.  That  such  being  the 
case,  all  delay  must  be  at  the  public  expense,  in 
purchasing  up  and  increasing  private  and  multiplied  in- 
vestments, which  it  will  be  obvious,  ought  no  longer  to 
be  allowed  to  be  made. 

Exception  was  taken  to  the  terms  of  Uie  purchase  of 
the  internal  private  trading  companies  as  excessive  ;  and 
the  exception  may,  in  some  instances,  have  been  well 
founded.  But  the  great  bulk  of  that  purchase-money 
may,  nevertheless,  be  properly  considered  as  a  penal^ 
for  the  governmental  neglect  to  purchase  the  telegraphs 
when  demonstration  of  the  necessity  of  the  measure,  and 
applications  were  made  for  it  ten  years  before,  but  weie 
neglected ;  and  it  is  manifest  that  a  delay  of  another 
session  of  the  internal  portion  of  the  measure  at  last 
adopted  would  have  been  more  than  countervailed  by 
the  increase  of  price  on  the  accustomed  terms  of  acom- 
pulsory  purchase  occasioned  by  further  delay.  It  is  fail 
and  just,  however,  to  observe  of  the  existing  invest- 
ments in  the  submarine  lines,  that  the  great  risks  in- 
curred with  unexampled  bravery,  for  the  attainment  of 
the  greatest  scientific  achievement  of  this  age,  pecnliady 
entitie  the  capitalists  representing  it  to  a  liberal  com- 
pensation for  benefits  conferred  on  the  public,  similar  to 
those  already  derived,  in  augmenting  proporticma,  bam 
the  internal  postal  telegraphs. 

On  these  several  grounds  your  memorialists  nr^  on 
Her  Majesty's  Government  the  completion,  without 
delay,  of  a  proper  external  as  well  as  internal  system  of 
public  postal  telegraphy,  by  the  acquisition,  on  recog- 
nised t^ms  of  compulsory  purchase,  of  all  the  existing 
submarine  lines  of  cable,  and  consolidating  the  aame 
with  the  general  postal  system  of  this  country. 

And  your  memorialists  will  ever  piay,  Sec. 

Sealed  with  the  Seal  of  the  Society  for  the  ^-. 

Encouragement  of  Arts,  Manu&ctures,  and  /^g/\^ 

Commerce,  this  22nd  day  of  January,  1872,  \ /• 

in  the  presence  of 

P.  LE  NEVE  FOSTEB, 


CHAHKEL  FAB8A0S. 

The  Committee  met  on  Tuesday  last,  at  three 
o'clock.  Present — Messrs.  Seymour  Teulon  (in 
the  chair), P.  A.  Abel,  P.R.8.,  E.  Chadwick,C.B., 
Capt.  Donnelly,  R.E.,  Major-General  Eardley- 
Wilmot,  Vice- Admiral  Ommanney,  O.B.,  F.R.S., 
and  Capt  Robt.  Scott,  R.N. 

Mr.  Henry  Cole,  C.B.,  attended,  and  gave 
evidence  as  to  the  inconveniencea  and  short* 
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comings  of  the  existing  arrangements.      This 
eridence  will   be  given  in  detail  in  a  future 

CAXTOB  LEOTTnEOS. 

The  Second  Ck>aTse  of  Cantor  Lectures  for  the 
6ew»  will  be  delivered  by  the  Rev.  Arthdb 
6iM,l(.A.,  on  "Mechanism."  The  first  lecture 
unnbe  pven  on  Monday  evening,  February  6th, 
at  ^kt  o'clock.  Tickets  for  the  course  are 
fonnrdad  with  this  Journal. 

lamm  I. — ^Mohdat,  6th  Fbbbvaet,  1873. 

SbKtara,  MacJiiTies,  and  Mechanism — Eqnilibriom 
ai  }la6aa — Force  and  Motion — Kinetics  and  Ki- 
■HBi&»— Yazioos  motions  reqoired — Classification  of 
Msfhsnissi— Early  oontriTanees. 

Licma  n. — ^HoxDAT,  I2th  Fxbbuabt,  1872. 

KataoBS  nrodoced  by  Rolling— Forms  of  Wheels — 
Ofacdu,  Iffiptie,  logarithmic,  and  Lobe  Wheels- 
Mb^  Wb«js-Star  Wheels— Examples. 

laCTVBI  m.— MOMDAT,   19tK  FBBHrAST,   1872. 

JfoiioiM  pndnced  hr  Sliding^ — Fonns  of  Teeth  on 
Wta*  TeeOi  for  Vetocity— Teeth  for  Power— Cams 
— flueas— Venn  Wheels — ^Examples. 

lacTun  rv.— MojfDAT,  26th  Fibxuakt,  1872. 


I  produced  by  Cords,  Straps,  fte. — ^lomits  to 
ftean  of  Oieai — Qroovad  and  Smooth  Pollies — Quide 
Mmb— Cam  PuUies— Shafts  not  parallel  —  High 
V4tiify  Oootda— Foseee— ZUiutiations. 

Imtob  v.- MosDiT,  4te  Mabsh,  1872. 

pcodoced  by  lanks — Cranks — Connecting 
-Detents — ^Intermittent,  Bedprooating  and  Vari- 
''^'         Examples. 

I«cTraa  YL— MondaT)  11th  Mabcr,  1872. 

Jylsliiifc'  and  Adioating  Mechanism — Straight  Line 
■Sim— Epieyclic  ^»ains — Differential  Medumism. 

3Vse  Lectures  are  open  to  Members,  each  of 
lian  has  the  privilege  of  introducing  two 
Jieads  to  each  Lecture. 

THE  UBKABT. 

Tke  following  books  have  been  presented  to 
4e  library:— 

^^■nag  tor  Stonemasons.    By  Ellis  A.  Davidson. 
AiMlidby  Ueears.  Oassell,  Fetter,  and  Galpin. 

Oettmc  Stonework.  By  Ellis  A.  Davidson.    Presented 
7  HfBi.  Caasell,  Fetter,  and  Oalpin. 

Ilie  Land  Qoeation.     By  William  Botly.     Presented 
V^anUior. 

BTTBaCBIFTIOn. 

The  Christmas  subscriptions  are  due,  and 
^fcnnld  be  forwarded  by  cheque  or  Post-otitice 
knier,  crossed  "Contts  and  Co.,"  and  made 
iKfaUe  to  Mr.  Samuel  Thomas  Davenport, 
VSuaeial  OflScer. 


PBOCEEDIirOS    OF   THE   SOCIETT. 

♦    ■■  ■ 

BSVEHTH  OBDIKAST  XZETIHO. 
Wednesday,  January  24th,  1872;  Willum 
Nkwh AROB,  Esq.,  F.R.8.,  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society : — 

His  Royal  Highness  the  Dnke  of  Edinburgh,  E.Q., 

Clarence-house,  St  James's,  S.W. 
Cowper,  Charles,  3,  Westminster-chambers,  Victoria- 

street,  S.W. 
Dioksee,  Rev.  Samuel  J.  C,  D.D.,  Maiden-college,  New 

Maiden,  Surrey. 
Fenneasy,  Rodney  J.,  39,  Old  Broad-street,  E.C. 
GKnner,  Samuel  G.,  M.D.,  168,  Lambeth-waUc,  S.E. 
Griffiths,  John  George,  119,  King  Henry* s-road,  N.W. 
Kennedy,  Thomas  P.,  62,  Milton-road,  Stoke  Newing. 

ton,  N. 
Nelson,  E.  M.,  43,  Little  Britain,  E.C. 
Rothschild,  Baroness  Meyer  de,  107,  Piooadilly,  W.,  and 

Mentmore,  Leighton  Buzzard. 
Samuelson,  Henry  B.,  M.P.,  69,  Prince's-gate,  W. 
Sanderson,  George,  78,  Sloane-street,  S.W. 
Saw,  Samuel,  Upper  Park-street,  Greenwich. 

The  following  candidates  were  balloted  for, 
and  duly  elected  members  of  the  Society  :— 

Baker,  Benj.  Bloomfield,  Ronpell-park,  Streatham,  S.W. 
Coddington,  Thos.  Butler,  9,  Kensington-park-gudens. 
Collcnt^  Thomas  Edward,   12,  Finsbnry-iilaoe  sooth, 

_E.O.,  and  Elsfleld-lodge,  Ravenscourt-park,  W. 
Fildes,  James,  44,  Spring-gardens,  Manchester. 
Haworth,  Abraham,  Pall-mall,  &  Stratt-st.,  Manchester. 
Moher,  Michael,  41,  Upper  Temple-street,  Birmingham. 
Miller,  Lieut.-Col.  James,  20,  Hyde-park-gate  Souui,  W. 
Torrens,  Lieut.-Col.  R.  R.,  M.P.,  Holne,  Ashbnrton. 
Walker,  Enoch,  4,  Banbury-terrace,  South  Hackney,  EL 

The  paper  read  was : — 

IMPROVEMENTS  IN  THE  PROCESS  OF 
COINING. 
By  Ernest  Seyd,  Esq. 

The  subject  which  I  have  the  honour  to  bring  before 
yon  to-night  concerns  the  art  of  manufacturing  coin. 
There  are  many  matters  connected  with  money,  and  the 
principles  involved  in  monetary  science,  of  great  interest 
to  the  inquirer ;  that  of  the  mere  mechanical  process  of 
turning  irregular  pieces — lumps  and  bars — of  the  precious 
metal  into  regular  coins,  deserves  attention,  because  it  is 
closely  riilutt.-a  to  the  question  of  "  brassage,"  or  charge 
for  coiniiiK-  xr.d  to  that  of  "  seignorage." 

In  the  uiirliist  times,  nuggets  of  gold,  of  more  or  less 
fantastic  shapes,  were  used  as  ornaments,  and  subse- 
quently as  valuable,  exchanged  for  other  oommoditias. 
Nuggets  or  gold-dust,  melted,  hammered,  and  twisted 
into  shapi>s  for  ear-rings  or  bracelets,  are  still  to  be  met 
with  amon;^  the  Indian  and  half-caato  populations  in  the 
remote  regions  of  South  America  and  elsewhere. 

It  is  unnecessary  that  I  should  enlarge  upon  the  first 
introduction  of  coins  among  the  ancients,  but  it  can  well 
be  imagined  that  their  processes  of  manufacturing  were 
very  primitive.  Coins  were  cast  in  individual  pieces,  or 
hammered  out  flat,  or  they  were  cut  off  6om  circular 
roils.  The  impressions  upon  them  were  prodaced  by 
placing  tho  discs  between  two  loose  d*s,  and  by  driving 
the  metiil  into  tho  design  with  the  blows  of  a  hammer 
Small  or  largepieces  of  metal,  among  the  semi-barbuous 
nations  of  the  East,  to  this  day  merely  bear  on  one  side  a 
rough  stamp  or  seal,  indicating  their  value.  To  within  the 
last  few  yours,  the  Japanese,  the  most  ingenious  medtanics 
of  the  Eastern  nations,  msnufitotared  mecesofmmuy  by 
Oigitized  by  VjOOQ  Lc 
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tff'^T'"«1  labour.    They  have  lately  established  a  mint  at 
Tokflhanuu  fitted  with  modem  maehiaery. 

These  primitive  processes  werenecessarily  laborious  and 
expensive,  and  so  the  old  mintswerelnthe  habit  of  levying 
a  charge,  -which  may  have  tanged  from  1  to  10  per  cent. 
Gradually,  however,  the  methods  of  manufacturiug  coin 
ixo^Korei,  and  became  less  azpensive,  and  here  the  first 
origin  of  sei^orage,  and  its  distinction  from  a  meie 
cbcu-ge  for  coining,  becomes  explicable.  The  coining 
aathorities  continued  to  levy  the  old  charges,  although 
they  had  effected  considerable  economies  in  the  manU' 
faotnring ;  hence  they  realised  handsome  profits,  so  that 
the  right  of  seignorage  became  an  ezceedmgly  valuable 
one.  The  abuses  to  -which  these  rights  of  seignorage 
have  given  rise,  until  they  led  to  national  ruin  and  revo- 
lutisn,  are  matters  of  history. 

In  the  17th  century,  the  French  made  the  first  im- 
portant progress  by  the  substitution  of  the  rolling-mills, 
-which  flattened  the  metal  between  a  pair  of  powerful  iron 
roUers.  The  screw-press  was  subsequently  brought  into 
pse,  and  improved  forms  of  it  are,  even  to  this  day,  em- 
ployed at  the  British  and  other  mints.  For  medal  work, 
not  requiring  speed,  bnt  careful  and  successive  manipu- 
lation, the  screw-press  -will  indeed  always  remain  the 
best.  The  first  mint  machinery  of  this  kind  was  driven  by 
-water  or  by  hone-power.  The  introduction  of  steam,  as 
ft  matter  of  oonrae,  gave  an  immense  impulse  to  the 
whole  process,  and  aU  kinds  of  improvements  brought 
the  art  of  coining  to  its  present  comparative  state  of  per- 
feetioB. 

In  tbe  best  European  mints,  those  of  England  and 
IVance  for  instance,  the  actual  cost  of  coining  gold  is 
estimated  at  from  one-sixth  to  one-fourth  per  cent. ;  that 
of  silver  at  from  three-fourths  to  one  and  a  quarter  per 
cent.  Now,  when  such  fractions  as  a  quarter  per  cent 
are  mentioned,  there  may  be  some  who  are  likdy  to  ex- 
claim, "  Oh,  this  is  so  small  as  to  be  scarcely  worth  con- 
sideration ;"  yot  on  large  sums  a  quarter  per  cent,  will  tell, 
M)4  when  the  charge  for  coining  is  borne  by  the  importer  of 
bullion,  whose  profit  on  exchange  transactions  is  fra- 
gently  limited  to  less  than  one- tenth  per  oent-,  it  be- 
comes a  very  serious  item,  preventing  the  importation  of 
bullion  to  a  certain  extent. 

In  England,  we  attach  so  much  value  to  the  identity 
between  bullion  and  coin,  that  we  profess  actually  to  coin 

gold  free  of  charge  to  the  inpoiter,  at  the  expense  of  the 
tate.  We  wish  thereby  to  gain  a  firm  contract  basis, 
and_  we  have  thereby  succeeded  in  bcooming  the  bankers 
Ar  international  trade.  Besides  this,  the  identity  between 
telllMi  and  coin  has  the  effect  of  keeping  the  coin  in  -tbe 
•on*lnr.  -  The  Chancellor  of  the  Exchequer,  it  is  tsue, 
•Uejged  tixe  contrary  some  time  ago,  saying  "  that  other 
nattons  made  a  quarry  out  of  our  gold  coinage  because  we 
eeined  for  nothing  ;"  and  therefore  he  recommended  the 
leTyin^  of  a  seignorago  of  1  per  cent.,  in  order  to  make 
the  coin  dearer,  as  he  thought,  to  that  it  should  remain 
in  the  country.  Now,  in  all  coantries  where  a  high 
mintage  is  charged  or  seignorage  is  levied,  the  coin  has  the 
tmdfflioy  of  leaving  the  oountry,  as  in  the  case  of  the 
United  States,  where  ^  per  cent,  mintage  is  charged. 

The  total  exports  of  British  gold  coin,  and  foreign 
gold  coin  and  gold  bullion,  from  this  country  are  as 
wUovi : — 


BrIUah  coin. 
Onncef. 

1668 391,628 

1869 291,244 

1660 837,846 

1861 2,264,696 

1862 1,866,081 

1868 1,606,923 

1864 1,289,271 

1866 870,869 

1M6 1,029,108 

1M7 aS6,804 

1868 946,368 


Bollion  and  foreign 
coin. 
OnDCM. 
2,893,614 
4,447,940 
3,233,424 
644,370 
2,746,864 
2,381,781 
2,188,206 
1,869,866 
2,291,419 
1,669,623 
2,284,166 


BtUiihooia.                 BuIUonmnd^forelp. 

ooocM.                              onncai. 

1869 736,322 1,396,912 

1870 1,076,966 1,476,497 

1871 1,887t«»6 3,317,969 

14,907,678                     32,336,418 

Were4mp«zted  into  the  Unifaed  Kingdom  of  our  own 
coin: — 

Imports  of  British  cola. 
OnDce*. 
1868    327J292 

1869    .... 

370,986 

1860    .... 

40,766 

1861    .... 

177,ll» 

1862    .... 

473,784 

1668   .... 

386,609 

1864    .... 

182,809 

1886    .... 

667,446 

1866    .... 

1,041,084 

1867    .... 

643,298 

1868    .... 

364,387 

1869    .... 

658,600 

1870    .... 

820,143 

1871    .... 

702,738 

6^696,200 

So  that  during  this  period  8,279,478  ounces  in  British  coin, 
and  82,336,4V6  evnoes  in  bullion w«re  abaorbed,  one-Afth 
of  the  exports  only  being  ooin.  It  must  be  pointed  oat 
that  the  years  1861  to  1866  were  abnormal,  on  account  of 
the  American  war,  and  so  were  the  jrears  1870  and  1871, 
on  account  of  the  German-French  war.  In  ordinary 
times,  the  prqportiiws,  as  the  statentent  shows,  are  much 
less  than  one-fifth.  Take  out  the  years  1868-69-60,  1867- 
68-d9,  es  years  of  poeee,  and  aoeonnt  tot  Ike  n-iofort 
of  ODT  coin,  sod  it  will  appear  that  -ire  expotted 
but  1,300,000  ocs.  of  Min,  sgainat  20,060,900  00.  «f 
bullion.  As  a  nde,  -tile  .greatw  portico  of  the  ooia 
returns  to  us.  The  impression  prevails  that  Boch 
return^  ooin  is  worn  light  by  ihe  foraigaer  at  onr 
expense.  This  is  an  error ;  for  the  consignees  of  these 
parcels  of  sovereigns  are  obliged  to  pay  large  sums  into 
the  bank,  where  the  light  pieces  are  cut,  and  the  con- 
si^ees  take  care  that,  in  the  account  sales  of  the  re- 
mittance, the  foreigner  is  charged  with  the  loss. 

It  must  be  borne  in  mind  that  onr  colonies,  India, 
Canada,  West  Indies,  and  notably  of  late  the  Capo,  for 
diamonds,  have  absorbed  a  large  proportion  of  the  eight 
millions  of  ounces  of  our  gold  coin,  which  remains  there 
as  currency. 

Compare  these  statements  with  the  exports  and  imports 
of  gold  bullion  into  the  United  States,  whM«  there  is  a 
high  mintage  charge  : — 

Imports  or  Gou>  into  thb  "TTkitbd  Einodoh  fboh  th« 
Uhitk>  Statw. 


1868 
1869 
1860 
1861 
1862 
1863 
1864 
1866 
1866 
1867 
1868 
1869 
1870 
1871 


BrUbb  Ooid  Coin 


Oano«s. 

93,916 

46,864 

9,618 

3,226 

202,273 

136,735 

68,202 

39,124 

87,136 

20,696 

24,867 

79,828 

28,787 

24,468 


AmwIaMi  GoM  Coin.       BnlUoo, 


Oanoef. 

684,686 
1,290,002 

643,196 

1,822 

1,705,268 

1,627,176 

1,816,046 

888,726 
1,604,247 
1,034,767 
1,892,997 

392,822 
1,361,136 
1,440,246 


8«6,69«)igi,  led  ^&imj^ 


Onncflt. 
608,989 
802,MS 
616,968 
6,403 
697,670 
224,076 
94,880 
218,201 
336,087 
266,790 
418,298 
107,646 
461,370 
146,481 


4,8»4,I«T 
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showing  thmt  the  ■Unit45d  State*  export  more  than  three 
tima  as  mnch  coin  as  bullion  to  England,  the  proportion 
long  16  ooin  to  S  of  bullion. 

The  iiDp<»ta  &om  England  into  the  United  States  are 
isCdUovb: — 

Buaws  or  GoiJ>  fboh  thb  TJotted  KntODOM  to  thb 
TTsrrsp  Siatbb. 


Britbh  Gold  Coin. 

American  Cold  Coin.  ^ 

Bulliun. 

■  T".         -i 

Ouncrs. 

Oancn. 

Oanc«s. 

183» 

14,588 

'  -^ 

— 

1839 

2,568 

— 

— 

isao 

414,801 

1.367 

27,110 

1861 

1,730,860 

63,333 

83,826 

isa 

8,500 

937 

— 

ast 

3,234 

7,138 

— , 

im 

il,428 

36,876 

— 

ms 

I3,?2a 

1,906 

— 

vm 

110,174 

61,491 

""" 

18CT 

.8,207 

«<10 

" 

18SS 

i,ro4 

27,809 

~  ■" 

1889 

195,324 

76,220 

— 

WO 

10,712 

8,151 

— 

vm 

20,973 

r,7io 

163 

1  '%m,S9S  ■ 

291,336 

110,599 

vhkk  Aon  that,  out  of  the  15,000,000  of  ounces  of 
jwriOT  *?!?"."  "^"j  ^''^T'  9^y  2^1,000  ounces  came  back, 
^  but  110,000  of  bullion.  xTow,  although  Xhe  curfenE 
flgdd  finnn  the  United  States  is  generallyin  our  ^Toar, 
tit-aktiaes  it  tozasia  favour.  olAmaiica,  \l^hj^  tbe^ 
^uold  foieign  coin  be  sent  there  in  prefarence  tj  oollion  P 
Smpiy  becaaw  the  tax  of  J  per  ce;;;,  qJ  mintilge  preventa 
a*  mporlatWB  of  buUiOi ;  It  makes  bullion  too  cheap  for 
^^j.  Ji^W  "i  feaves  the  countrp  before  it  is  legiti- 
■^ndsie,  as4 makes  it  thus  dear  for  re-importation. 

Vgm  statewenti  fiimish  proof  that  we  export  less 
oa^l^p  Uta  nations  which  chiuge  a  seigaoiage,  and 
tiij^l^ia^tei'  DtuEselTCS  vi^o  "make  a  quarry"  for  our 
era  MBefit  out  of  such  supplies  of  coin.  We,  in 
^tijlH.  kare  consequently  good  reason  for  adhering 
to^soc  oke«B  mintage,  so  as  to  maintain  the  utmost 
i^Mtiij  betweeq.  coin  and  bulUon. 

V«*a  independently  of  this  controversy  in  rog|ard  to 
m0mtjg»,  at  that  whatkei  th?  State  or  the  importer 
^■41  Bear  the  actual  coat  of  coining,  the  question, 
"Bavdnaply  can  we  convert  bullion  into  com;'"  re- 
M|i)i  Wportsnt  in  either  case. 

oil  isTcAres  the  further  (Question,  "  Aje  the  modem 

arati  all  that  can  be  desired,  la  reference  to  economy  and 

^tcd,  in  auumfacturing  coin  i"    Is  the  coin  turned  out 

%  them  beyond  tho  reach  of  improvement  ?    Are  their 

yinfwfi,  and  the  machinery  used,  as  perfect  as  they 

stmiM  be?    It  cannot  be  expected  that  they  should 

k*;  be,  altbough  a  great   aavaoce   has  taken  place 

i*  d.   tlui  concerns   mechanical   arts.   State   mints 

■fcfaoi  the  disadvantage  of  being  monopolies,  not 

SdhW  ika  healthy  influence  of  competition.   A  private 

WfectBESz,  in  saeing  ox  discovering  improvements, 

*m4mv  aaide  his  old  machines  and  use  better  ones, 

iut  Its  direetOK  of   a  mint  cannot  make   alterations 

vitftoat  the  authority  of  the  govammeBt,  which  shuns 

vvt  that  kind.    It  may  also  bo  said  that  govem- 

iniititntions  generally  are  not  anxious  to  bring 

,  •ceaomical  reforms.      It  can  be  shown  that  in 

tt»  pr«— nt  incaasea  of  coining  considerable  improve- 

m»f  1m  iatioducad.    The  subject  is  a  technical 

lA  I  will  wrisBvaar  to  make  it  clear  to  readers  not 

_  I  ia  tb*  tethnival  processes ;  for,  by  so  doing,  the 

pdtie,  as  well  as  the  legislators,  may  better  appreciate 

'*"  '■^  fc»  waking  these  reforms.    The  principal 

_    mts  involved  concern  facts  respecting  the 

«<  imadals,  with  which  every  fairly-instructed 


person  is  acquainted,  the  rest  are  matters  of  rational*  in 
mechanics  easily  appreciated. 

The  conversion  cf  gold  and  silver  bullion  into  com 
takos  place  in  three  principal  stages  : — 

1st.  The  metal  is  standarded, «.«.,  the  proper  quantity  of 
alloy  is  added  to  it,  when  it  is  melted  for  casting. 

2nd.  The  bars,  of  a  certain  shape,  are  rolled  between 
powerful  steel  rollers,  in  order  to  flatten  them  out,  until 
they  obtain  the  thickness  equal  to  that  of  the  coin,  when 
round  discs,  of  the  size  required,  are  punched  out  of  them 
by  a  machine.  „  .  .     i 

3rd.  The  discs  (blanks  or  plancheU)  are,  to  all  intents 
and  purposes,  money,  but  they  require  the  impression  to 
render  them  current.  This  impresssion  is  given  to  them 
nnder  the  coining  press. 

The  first  proceeding,  the  standardmg  and  melting 
down,  requires  no  improvement,  excepting,  perhaps,  the 
use  of  gas  for  melting  instead  of  coke.  Gas  can  be  made 
at  tho  mint  without  requiring  much  refining ;  the  manipu- 
lations connected  with  its  use  in  the  mint  are  much  deanet 
and  more  regular.  _  ... 

The  third  process,  that  of  stampmg  the  coins,  is  also  a 
simple  one.  The  British  Mint  uses  the  old  complicated 
screw-presses,  which  deliver  a  heavy  and  short  blow, 
<n«kiog  a  great  noise.  The  modern  lever  presses,  work- 
:  . "  -*'».  but  with  the  more  gradual,  though  intensely 
mg  sileuw^ ,  -Mieht  to  be  used  instead.    I  recoiQ- 

powerful  pressure, »,._  '<»v  book  on  "Bullion  and 

mended  these  machines  m  ...,  '^v  tjjg  ro-buildii>g 

Foreign  Exchanges,"  in  1868;  and,  wii».  .  '  '->»  the 

of  the  mint,  they  will,  no  doubt,  be  substitutea  .„. 
present  machines. 

The  second  proceM^  that  of  casjipj  ona  rolling  {he 
bars,  so  as  to  obtain  Ro^  msmth*.'*  blanks."  or  uncoined 
pieces  of  iDl^^jueyj  jg  the  most  laborious  and  expensive  in 
tse  bnsinono  ot  minting,  and  to  that  I  wish  to  oM  your 
special  attention. 

The  metal,  after  having  been  duly  standarded,  is 
cart  into  bars  or  rods,  about  2  feet  long  by  If  inch 
wide,  W^  1  Vi<ih  thick-  In  the  British  Mmt,  the  thick- 
ness luis  lately  been  reduced,  while  in  foreign  mints  the 
bacs  or  rods  are  shorter,  fiatter,  and  now  and  then  still 
thinner ;  bi^t,  whatever  the  thickness  may  be,  in  the 
casting  of  these  bars  a  practicable  limit  must  be  observed, 
and  it  seems  agreed  that  ^  an  inch  is  about  that  limit. 

The  bars  are  then  passed  through  a  succession  of 
powerful  rollers,  in  order  to  zeduce  them  to  the  thickness 
of  the  coin,  which,  of  the  sovereign  for  instance,  is  about 
one-twentieth  of  an  inch.  Thus  rolled,  the  bars  are  con- 
verted into  flat  fillets,  or  ribbons  (as  they  are  called), 
and  the  discs  oi  planchets  are  punched  out  of  them. 
These  plancheta  are  the  pieces  of  mone^,  requiring  but 
the  stamping  process  to  render  them  fit  for  current  coin.  - 
The  discs,  being  all  of  the  same  size  as  regards  diameter, 
it  is  eUso  necessary  that  they  should  be  of  the  same  thick- 
ness, so  that  they  may  be  of  the  same  precise  weight.  It 
follows,  tbcre^re,  that  the  ribbons  of  metal  from  which 
they  are  punched  out  should  be  of  equal  thickness 
throughout ;  and  the  degrees  of  exactness  required  for 
this  purpose  will  be  perceived,  when  I  state  that  a  differ- 
ence of  one  ten- thousandth  part  of  an  inch  makes  the 
sovereign  either  too  light  or  too  he:iTy,  and  the  piece 
must  either  be  Tweeted  or  adjusted. 

But  even  when  the  rolling  is  successful  in  rendering 
the  ribbon  accurate  in  thickness,  there  arises  another 
difficulty.  The  density  of  the  metal  in  the  various  parts 
may  be  diflierent.  All  metals  can  be  compressed,  and  on 
the  spots  where  they  are  more  condensed  their  specific 
gravity  is  greater  than  in  other  parts  less  compressed. 
Here,  then,  are  the  chief  difficulties  of  the  process. 
Elaborate  and  frequent  successive  rollings  take  place, 
during  which  the  metal  becomes  britUu,  and  requires 
86ver5  annealings  (»n  expensive  and  troublesome  pro- 
ceeding) to  render  it  soft  again,  and  fit  for  further  worb> 
ing.  Frequent  gauging  and  tryings  are  required,  in 
order  to  ascertain,  at  the  various  stages,  how  the  work 
progresses,  and  many  rejections  are  made  before  the 
fillets  are  prononaced  &ii  work;  and  even  wh^  in  the 
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end,  the  coins  are  punched  oat  and  checked  over  again, 
a  proportion  of  from  20  to  2S  per  cent,  still  requires  re- 
jection, after  all  the  care  and  trouble  taken.  The  loss 
of  time,  power,  and  labour  is  thus  considerable,  and 
constitute,  as  I  said  before,  the  chief  expenditure  attend- 
ing the  business  of  coining. 

The  light  coins  and  other  spoiled  work,  moreover,  must 
all  go  back  again  to  the  melting-pot ;  the  heavier  pieces, 
to  be  sure,  may  be  filed  down.  This  filing  down  cannot 
well  be  done  by  machinery  (edthongh  a  creditable  attempt 
has  been  made  in  that  way),  and  hand-labonr  alone  can 
properly  adjust  the  overweight ;  and  this  is  a  most  ex- 
pensive and  tedious  process  when  millions  of  pieces  are  in 
question,  and  adds  greatly  to  the  cost  of  coining,  not  to 
speak  of  the  loss  of  filings,  which,  in  spite  of  all  care  and 
precaution,  must  take  place.  Nevertheless,  several  foreign 
mints  use  gangs  of  hands  for  this  purpose,  and  work 
th^  planchets  or  blanks  to  a  slight  over- weight,  relying 
upoh.  the  hand-adjustment  and  a  lesser  quantity  of 
absolute  rejections.  The  masters  of  these  mints  claim 
that  they  produce  results  superior  to  those  of  machine 
weighing,  as  in  use  at  the  British  Mint,  while  the  latter 
claims  superiority  for  its  own  method,  which  consists  of 
much  greater  endeavours  to  render  the  ribbons  asaccur*^ 
as  possible,  and  subsequent  weighing  by  Cot'wn's  auto- 
maton Wancee  (pouiing  20  piece;  pe,  mJnnte),  by  which 
one-fourth  to  one-flftiii;  the  ooiiTaperej^tea.    The 


elaborate  process,  the  time,  labour,  and  expenae,  with  the 
final  result  of  so  large  a  proportion  of  useleaa  work,  *eem» 
to  have  settled  down  into  a  kind  of  fate,  to  whidi  mint 
operations  appear  to  be  subjected ;  and  if  we  have  th« 
right  to  presume  that  the  mechanical  progress  of  the  age 
must  have  brought  minting  to  a  state  of  perfection,  no 
more  need  be  said  about  the  matter.  But  I  can  show 
that  the  whole  of  these  difficulties  are  caused  by  the  on- 
scientific  and  uncouth  methods  of  casting  and  rollinff 
now  in  use.  Imposing  and  perfect  as  the  machinery  of 
a  mint  appears  to  a  visitor,  the  scientific  man  and  the 
engineer  will,  nevertheless,  be  able  to  appreciate  the  dis- 
tinction between  the  present  method  of  casting  and  roll- 
ing and  the  improved  method,  hoth  of  which  I  will  now 
describe. 

The  Pbisbmt  Fbocbss  (Bbitisr  Uimt). 

Catting. — The  metal,  standaided  and  in  foiion,  i» 
poured  into  iron  ingots  forma,  a  series  of  which  are  held 
upright  in  an  iron  frame.  The  inside  of  these  forms  (fo> 
sovereigns)  nleasures  I  inch  thick  by  1}  wide,  and  24 
inches  long :  it  is  greased  or  oiled  before  the  cast  j» 
iiiadQ ;  and  the  forms  are  slightly  warmed,  but,  in  com- 
parison to  the  great  heat  of  the  floid  gold,  they  are  to  all 
mtents  and  purposes  cold.  Now,  when  the  oast  is  made 
into  these  cold  moulds,  and  the  top  at  a  (see  sketch 
below)  be  watched  during  the  second  or  ao  it  take* 
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in  setting  hard,  it  will  be  observed  that,  at  the  moment 
of  setting,  the  centre  of  the  sur&ce  suddenly  sinks  in, 
forming  a  funnel-shaped  cavity  of  one-third  to  two- 
thirds  of  an  inch  in  depth.  The  rapid  contraction  of  the 
mass  causes  this  movement,  which  is  just  as  suddenly 
arrested  as  if  in  its  purpose  it  were  inteimpted  and 
stopped  on  the  way. 

It  is  natural  that  the  molten  metal,  coming  in  contact 
with  the  bottom  of  the  monid,  should  set  fint,  and  dso 
that  at  the  sides,  touching  the  cold  iron;  the  rest  of  the 
mass,  in  the  interior  of  the  cast,  must  consequently  bear 
the  whole  effects  of  the  contraction,  which,  arrested  by 
further  cooling,  renders  the  interior  of  the  bar  less  solid — 
more  porous,  so  to  speak — than  the  outside  and  the  lower 
end.  The  annexed  illustration  will  explain  these  effects, 
which  vary  in  degree  between  the  bottom  and  the  top, 
and  which  may  otherwise  vary  according  to  the  degree 
of  heat  in  the  gold  or  in  the  forms,  or  the  greatw  or 
lesser  speed  or  regularity  in  the  casting.  Tae  dotted 
lines  represent  the  porous  parts  of  the  inside.  Although 
the  molecular  structure  of  gold  is  too  minute  to  admit  of 
the  verification  of  this  fact  by  sight,  even  if  the  bar 
could  be  cut  open  by  means  which  would  not  disarrange 
the  aoft  face,  yet  that  the  cooling,  as  it  thna  takes  pla^, 
must  have  the  effect  described,  will  be  admitted  by  every 
chemist  who  knows  how  rapidly  gold  parts  wiu  heat. 
The  microscope  shows  the  holes  plainly  in  the  fracture, 
and  traces  of  porosity  are  visible  on  the  outside. 
The  rapid  cooling  will  also  now  and  then  enclose  small 
air  bubbles,  which,  when  the  metal  ia  flattened  out, 
render  it  leafy.  The  coins  punched  out  from  these  parts 
sound  dead,  and  must  be  rejected,  but  such  dead-sounding 
inecea  are  frequently  found  in  circolation. 

The  cast  bar,  thus,  at  the  beginning  of  its  existence, 
has  different  degrees  of  solidity  and  hardness,  while  the 
subsequent  immersion  of  the  still  red-hot  piece  in  cold 
water  has,  no  effect  on  its  structure,  and  bat  a  partial 
influence  on  the  differently  tempered  places.  In  ordinary 
castings  and  subsequent  workings  of  gold  or  otbt  r  mi.  tale. 


for  purposes  different  £rem  minting,  these  differences  in. 
the  quidity  would  create  no  perceptible  difficulty  what- 
ever ;  but  when  it  ia  borne  in  mind  that  the  "  ribbooa  " 
to  be  rolled  from  the  (»st  must  be  to  leaa  than  the  on» 
ten-thousandth  part  of  an  inch  exact,  their  importanoer 
will  at  once  be  seen. 

The  excessive  greasing  of  the  inude  of  the  ingot* 
forms  causes  irregularity  and  roughness  on  the  sides  of 
the  bar,  from  the  rapid  burning  or  steaming  of  the  oil  in 
contact  with  the  white-hot  metal ;  also  the  insidea  of  the 
moulds  themselves  become  rough  through  oxidisation  ami 
other  causes,  so  Uiat  a  smooth  cast  from  them  cannot  be 
expected  after  a  few  days'  use.  The  moulds  can  be  taken 
to  pieces,  but  they  are  so  constructed  that  the^  cannofe 
well  be  smooUied  down  except  by  planing,  and  this  cannot 
be  often  done,  as  it  widens  them. 

The  bars  thus  cast,  instead  of  being  of  eqnal  temper, 
structnre,  and  density  throughout,  and  perfectly  smoottt 
outside,  present  the  following  features : — Thay  are  hard 
and  solid  in  some  parts,  which  parts,  in  the  subsequent 
rollings,  will  not  press  down  as  r^dily  as  the  softer 
parts,  and  in  any  case  they  are  likely  to  become  more- 
dense.  The  irregnlaritiea  on  the  outside  aur&oe,  oc- 
curring on  hard  or  soft  parts,  will  increase  these  diffsr- 
ences.  The  porosity  of  the  centre  of  these  ban  ia.ospe- 
cially  noticeahle  with  silver.  Many  of  theae  silver  hanr 
split"  up  under  the  roller,  one-half  curling  off  to  the 
right,  the  other  to  the  left. 

It  is  proper  for  me  here  to  state  that  Mr.  Hill,  the 
superintendent  of  the  mint,  has  lately  adopted  ^inolt 
bars  for  gold,  which  enable  him  to  roll  them  otat  wtthont 
annealing,  and  have  otherwise  proved  satis&ctory.  Bol 
in  the  main  points,  as  regards  irregularities  in  the  coolings, 
these  bars  are,  on  the  whole,  more  liable  to  rapid  con- 
traction than  the  thicker  ones,  as  must  always  he  the 
case  with  thin  castings. 

Soiling. — The  sovereign  bars  are  either  one  or  (ne-half 
inch  thirk,  and  require  redaction  to  one-twentisth  of  an 
inch.    They  are  passed  between  pairs  of  tdOea,  and 


JOURNAL  OF  THE  SOOIBTY  OP  AHTS,  Jahuart  26,  187& 


178 


by  A  saoc«Mive  narrowing  of  the  space  between  theae 
rallen  thej  are  gradually  reduced.  Supposing  now  that 
tluM  rollers  were  perfectly  rigid,  not  liable  to  bend  in 
the  digbtest  degree,  the  lolled  piece  passing  between 
them  would  stiU  be  irregular,  inasmuch  as  the  different 
tnnper  and  structure  of  the  cast  ezbibit  Tarious  degrees 
of  elasticity,  which,  however  slight,  in  gold  will  assert 
itself.  But  the  rollers  are  not  rigid.  In  the  first  place, 
thsir  ptTots  do  not  fit  into  the  brasses  with  absolute  flnn- 
nas^  BO  that  when  the  bars  are  introduced,  the  upper  roller 
is  apt  to  jomp  up  against  the  upper  brasses,  but  they  are 
tfitaally  liable  to  bend.  The  lai^e  rollers  are,  say,  12 
inches  tliick  and  18  inches  long,  and,  as  the  accompany- 
ing illastiation  shows,  the  bar  passes  between,  so  that 
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ftefoll  force  of.  the  enormous  pressure  is  concentrated 
iqxm  a  width  of  1^  to  2  inches,  reacting  with  a  leverage 
power  of  about  7  inches  towards  the  pivots ;  under  which 
sodi  rollers,  however  strong  apparently,  must  sUghUy 
b«nd;  the  consequence  of  which  is  that,  instead  of  a 
pecteeQy  parallel  pressure,  a  pressure  between  two  arches 
takes  pUce.  and  the  section  of  the  fillets  passing  between 
the  lollen  is  thicker  in  the  middl»  than  at  the  sides. 
3foreoTer,  the  rollers  will  spring  or  yield,  as  they  have 
io  Aeal  with  the  varying  resistiiiice  cither  of~tiis  han], 
solid,  and  elastic,  or  the  soft,  more  spongy,  and  com- 
pressible parts.    Besides  this,  it  is  frcquontTy  tbepiactice 
to  nm  a  smgle  fillet  continuaily  near  oi>j>^a.a^  or  one  in 
the  middle  and  another  at  the  edgfx    A  liSki  thus  run 
at  the  edge  of  the  roller  is  thiqaer  at  tbie  side  nearest 
the  pivot.     Fillets  so  rolled,  ijostead  of  wnning  straight, 
win  also  frequently  have  a^twist  to  oneyside. 

Although  steel  rollervl2  inches  thick  and  18  inches 

long,  appear  to  be  pow^tfal  agents,  yet  the  fact  that  Uiey 

mo^  bend  when  they'exercise  so  grefrt  a  pressure  upon 

1}  orS  inefaes  of  space  between  them  cannot  b»  denied ; 

ami  itnmat  be  reeollected  that  we  have  to  deal  here  witii 

^^ToV"  *"'*  "inteB  pa*ts  of  an  inch.     But  the  fact  is 

beyimd  dispiite,  inasmneh  as  the  worker  of  a  mint  always 

eaqidains  that  the  fillets  get  generally  thicker  in  the 

mUI»Aan  at  the  sides.  No  amount  of  amieeling,  careftil 

lad'frogressive  rolling,  or- spring- pinches,  and  evm  that 

nMhl  Biat^ne,  the  draw-bench,  can  overcome  these 

eflfcte;  and  the  sabseqaent  expensive  manipulations  are 

the  csBseqneBco  of  the  original  irregularity.    Moreover, 

tb»  diAicui  density,  in  spite  of  all  attempts  at  correc- 

aiast,  viircanas  difference  in  the  weight  of  the  blanks, 

although  th«y  may  be  of  equal  thickness;  and  also  th« 

dUBjunl   "grain,"   when'  the  discs  are-  cut  from  the 

ribbons,  may  give  a  diffnTfinwi  in  the.  partial  fracture 

roond  the  disc,  or  panch,  and  a  conse^uen^  difference  in 

weight. 

It  will  be  seen  front  this,  that  if  the  first  opeiatioa 
<thfl  present  method  oflcasting)  imparts  its  own  irregu- 
luities,  the  next  operation  (that  of  rolling)  contributes 
a  still  larger  share  of  them  ;  and  hence  arises  an  endless 
network  of  complications,  which  must  absorb  an  enormous 
amonitt  of  machinery  labour,  and  attention,  with  final 
results  vhuh  are,  anee  all,  relatively  onsatiBEMtory. 


17o  wonder  that  the  managers  of  the  British  Mint,  with 
all  their  efforts  in  the  direction  of  economy  and 
order,  and  with  more  liberal  tendencies  in  the  way  of 
improvements,  object,  nevertheless,  to  the  recent  reduc- 
tions of  the  remedy  for  weight  to  the  one  five-hundredth 
part,  and  argue  in  favour  of  its  increase,  so  as  to  lessen 
the  expenses  of  the  present  laborious  proceeding.  It  is 
fortunate,  on  the  other  hand,  that  tho  tendency  of  the 
age  is  towards  the  attainment  of  the  utmost  possible 
accuracy  in  such  matters. 

Another  point  in  the  present  rolling  system  requires 
attention.  The  bats  are  fiattoned  or  ^nned  in  one 
direction  only,  that  of  l^tgth.  Originally  ^  inch  or 
1  inch  thick,  1}  broad,  and  24  long,  the  first  series 
of  rollers  makes  them  abo6t  one-fifth  inch  thick, 
\\  wide,  and  seven  to  eight  fiMt  long;  these  being 
cut  into  lengttM'oT  18  inehes,  as  "  fillets,"  they  are 
(after  going  through  the  iwmsatfng  process)  again 
lengthened  to  about  6  fset,  by  ose-twentieth  of  an 
inch  thick  by  1}  of  an  im^  broad.  Tho  whole 
length  of  the  bar  therefore  stretdhes  to  about  400 
inches.  This  continual  stretching  (^  the  fibre  (ad- 
mitting the  term)  of  the  ^metal,  readers  it  pliable  and 
wire-like  in  one  diieetion,  but  weak  said  brittle  in 
the  other ;  and  if  a  sqiaue  jnece  be  cot  off  from  the 
ribbon  and  tried  for  bre^age  with  two  peurs  of  pliers, 
it  will  bend  in  the  lengtit,  bat  laaak  easily  at  right 
angles,  and  so  will  the  ptawdiets  or  sovereigns,  if  seized  in 
the  direction  of  the  rolling.  The  material  of  the  coin 
is  thus  less  solid,  not  at  rest,  toA  is  more  liable  to  tiie 
effecte  of  abrasion.  The  rollers  are  not  thick  enough, 
not  only  for  t^e  pnrposs  of  rigidity,  but  tliaamm  sacDnnt 
of  the  wide  angle  between  their  circamfiai«n«a.ait^tils 
horisontal  lino  of  tlra  pbte.  Frequent  mUiags,  «■- 
cooraging  brittleness,  are  therefore  necessary.  This 
description  and  criticism  of  the  present  system  of  casting 
and  rolling,  now  leads  the  way  to  the  consideration  of — 

Tbb  Impbotsd  Fnoegase,  ka  pboposid  bt  i(ysbi.f. 

Ouiing. — Znstead  of  casting  rods  or  bars,  as  is  done  at 
present,  I  propos*  that  the  metal  should  be  cast  into 
plates  of  from  one-half  to  three-quarters  of  an  inch 
thaefc,  eight  to  ten  inches  wide,  and  twelve  to  fifteen 
inches  long.  I  do  not  bmd  myself  to  these  dimensions, 
they  iaayD»  varied  in-  accordance  with  the  machinery 
to  be  adoj^d^  oc  as  otherwise  may  be  deemed  suitable  ; 
but  the  piteciple  ef  the  plate  must  be  adopted,  for 
reasons  whicK  will  presently  appear. 

The  moulds  to  be  used  for  these  casts  should  consist 
of  two  loose  plates  of  iron  (two  to  four  inches  thick)  so 
arranged  that  slips  can  be  inserted  and  held  between 
their  feces  at  theisides  and  at  the^bottom.  The  object  of 
having  the  two  iron  plates  loose  is  that  of  enabling  the 
woricmen  to  clean,  grkid,  and  polish  their  faces  as  often  as- 
required.  Bhbbing  them,  &ee  downwards,  upon  a  fiat 
snrface,  w4th  emery  or  seme  other  grinding' and  pelirii>- 
ing  ingfredient,  can  be  done  (with  care)  by  an  oidinary 
workman ;  and  a  top  should  be  placed  on  the  OMNiids 
when  in  the  fomaee  and  aftw  the  cast  is  made.  The 
use  of  oil  or  grease  f»r  lubricating  these  raonlda should  'b» 
discontinued  altogether,  aadadry  hibrioator,  soeh  esblaek* 
lead,  should  be  used,  if  Inbrioation  is  at  all  necessairy. 
Caste  made  into  these  moulds  will  be  perfectly  reguhtrand 
smooth ;  but  in  order  to  render  them  also  mor&  equal  in 
temper  and  molecular  arrangetnent,  I  propose  that'  the 
moulds  should  be  heated  to  red  heat,  or  to  some  degre* 
of  heat  which  is  found  oompatible.  This  may  be  done 
ia.a  furnace  chamber,  heated  by  a  blast  of  coal,  gus,  or 
otherwise.  The  two  mould-plates,  bsing  1  or  2  inches 
tiiick  (or  thicker  if  advisable),  will  retain  the  heat  for 
some  time,  and  the  cast  -whan  made  into  them,  instead 
of  cooling  rapidly  and  irregularly,  as  previously  de- 
scribed, 'wiQ  s^  slower,  end  admit  of  a  better  consolida- 
tion and  concentration  of  tho  particles  of  mctaL  A  cast 
so  made,  and  as  equal  in  temper  and  density  as  every 
precaution  and  forethought  can  make  it,  can  be  |rolled 
with  much  greater  regularit^t  zed  by  VjOOQ  IC 
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•I  Sottit^. — The  roller*  should  not  be  cylmders  longer 
than  thick  (18  inches  by  12),  as  now  used,  but  should  be 
more  of  the  millstone  shape,  much  thicker  than  wide, 


MaU 


and  not  mnchlrider  than  the  cast  passing  between  them. 
This  shape  would  render  them  very  rigid,  and  I  contend 
that,  eren  if  the  rollers  now  in  nse,  at  12  inchee  thkk, 


were  but  3  inches  wide  instead  of  18,  they  would  be  much 
firmer;  or  if  made  in  three  sections  (in  firm  bearings), 
they  would  actually  do  more  work   than  they_  do  at 

f  resent.  But,  in  oraer  to  secure  almost  absolute  ri^dity, 
propose  that  the  rollers  should  be  24  inches  thick  (or 
even  more),  and  wide  enough  only  to  leave  room  for  the 
slight  spreading  of  the  plate.  Thus,  for  plates  of  S 
inuies  wide,  12  inches  would  be  enough ;  for  plates  10 
inches  wide,  the  rollers  might  be  30  inches  thick  and  IS 
inches  wide.  These  large  rollers  would  be  very  efficient, 
even  if  they  had  to  roll  narrow  bars  instead  of  plates ; 
for  not  only  does  their  greater  strength  render  a  deflec- 
tion almost  impossible,  but  the  pressure  from  the  bearings 
is  more  vertical ;  and  when,  as  I  propose,  this  pressure  is 
to  be  exercised,  not  upon  a  narrow  pivot-like  point,  but 
npon  ajplate  nearly  filling  the  width  of  the  rollen,  and 
thus  distributing  the  force,  a  mathematically  certain 
result  of  accuracy  may  be  anticipated.  There  are  also 
other  advantages  connected  with  the  use  of  these  laige 
rollers.  The  work  performed  by  them  can  be  done  more 
deliberately,  yet  more  quickly.  The  present  rollers  roll 
one  or  two  pieces  1  to  1^  inch  wide,  but  these  larger 
rollen  can  roll  plates  8  or  12  inches  wide  (as  the  case 
may  be^,  and  may  alao  be  driven  at  half  the  speed,  and 
yet  their  larger  peripheries  will  "flatten  "  double  as  mock 
as  the  others,  as  this  illustration  shows.  This  will  Ishsd 
the  frequenoyof  rollings,  which  is  the  neat  cause  of 
brittleness.  The  greater  ease  with  whiui  theae  Ime 
roUers  perform  their  work  involves  the  same  prindpie 
as  that  of  ordinary  road  wheels.  Small  wheela  reqmxe 
a  much  greater  propelling  force  than  large  ones. 

Two  methods  of  using  the  plates  cast  and  the  mill- 
stone roUers  may  now  be  suggested.  The  platei^ 
by  means  of  powerful  descending  shears,  before  bsiag 


rolled,  mi^ibe  cut  into  strips  of  a  snitable  width,  and 
then  be  flattened  out  in  the  usual  way.  Indeed,  if  the 
rods  as  now  used  could  be  cast  thin  enough,  a  great  deal 
of  roUingoould  be  saved,  but  this  cannotbe  done  in  cold 
moulds,  lor  the  bars  become  too  brittle  and  broken  in 
slruclurt^  whilst  the  heating  of  the  moulds  for  rods  would 
lead  to  too  rapid  oxidisation  of  the  inside  of  the  moulds. 
The  plate  cast  in  hot  moulds  has  a  better  structure,  and 
so  have  the  strips  cut  from  it ;  and,  as  it  is  not  at  all  im- 
possible that  by  this  method  even  one-quarter  inch 
Elates  may  be  cast,  the  experiment  is  worth  trying. 
t,  however,  the  rolling  nuichinery  is  powerflil  enough, 
much  time  and  labour  may  be  saved  by  rolling  out 
the  entire  plate   first.     I   propose   that   these  laige 


rollers  should  first  be  used  'to  efiect  the  redoctioo  of 
the  plate  to  one-half  of  what  is  required ;  thus  the 
plate  one-half  on  inch  thick  would  require  a  first 
reduction  to  one-third  of  that  thickness,  say  ooo- 
sixth  of  an  inch;  and  when  this  thickness  has  been 
reached,  the  plate  may  have  spread  a  little,  from  five 
inches  having  become  six  inches  wide,  and  nearly  three 
times  as  long,  so  that  the  oast  of  10  inches  long  may 
then  be  of  the  length  of  26  inches.  When  the  pliM  has 
acquired  this  size,  an  important  improvement  in  the 
system  of  rolling  may  be  made.  For,  instead  of  oon- 
tmtiiog  the  rolling  in  one  direction,  I  propose,  whsa 
the  plates  have  been  so  rolled,  that  fillets  should 
be  cut  from  them    "  transversely,"  a*  h«re  shown,— 
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vbicb  fiUeta  (mjr  of  two  inches  wide  b^  nine  long)  are  to 
be  rolled  in  their  tarn  lengthwayi ;  it  follows  that  the 
nhaequent  rolling  take  place  at  right  anglea  to  the 
first.  The  metal  u  thus  spr«id  in  two  directions,  the 
eqnilibriaminthemolecakr  arrangement  is  so  far  restored, 
lod  I  am  inclined  to  alle^  that  for  the  same  reasons 
which  compel  the  hlax^nmith  to  hammer  his  iron  first 
one  way  and  Uien  the  other,  in  order  to  avoid  splitting 
and  hrittlenaas,  this  cross-rolling  will  go  far  to  remedy 
the  tgittlenarw  which  the  gold  has  acquired  in  the  first 
rolling ;  and  tbo  enormons  saving  to  be  efiiacted  thereby 
can  aaly  be  appreciated  by  those  who  know  what 
"  BiuualingB  "  during  the  process  mean. 

Tbst«  is  another  advantage  connected  with  this  cross- 
toUing,  easily  explained.  If^  in  spito  of  all  the  careful 
outing  and  tlie  effect  of  therigid  first  rolling,  there  should 
riill  be  irregpil&rities  along  the  length  of  Uie  plate,  it  is 
erident  that  these  will  be  "  cut  across,"  i.e.  divided  into 
many  parts,  each  part  undergoing  a  separato  subsequent 
treatment ;  the  importance  of  this  action  is,  in  my 
opimon,  beyond  dispute.  The  fillets  cut  off  from  the 
plate  by  powerful  shears,  will  start  for  the  next  rolling 
with  clean  edges,  and  thus  a  saving  in  "  scissel "  will  be 
effected.  The  fillets  will  'subsequently  become  ribbons 
of  about  30  or  40  inches  long;  and  trom  them,  I  am 
convinced,  the  Master  of  the  Mint  will  be  able  to  cut 
blaoks  of  much  more  equal  weight,  structure,  and 
temper. 

IheM  are,  in  the  main,  the  outlines  of  the  system 
which  I  recommend  for  the  better  manufacture  of  coin. 

llie  sDggeations  which  I  have  made,  may,  to  a  certain 
extent,  be  regarded  as  inventions. 

Th^  conaiBt  of — 

1^.  The   method  of  casting  in  hot  moulds  and 

cooling. 
Sod.  The  moulds  and  their  constmotion. 
3rd.  Th«  millstone-shaped  rollers. 
4Ui.  The  catting  of  the  strips  from  the  plates. 
&th.  The  system  of  cross-rolling. 
It  is  trae  that  other  metals  are  rolled  into  plates,  and 
the  Btiiidi  and  private  mints,  I  believe,  roll  oronze  in  a 
similar  way.  The  mannfactnre  of  bronze  coins,  however, 
is  quite  a  different  thing  from  that  of  gold  and  silver 
coins.    The  former  have  a  remedy,  or  allowance  of  2 
per  cent,  or  more,  whereas  the  Mint  Master  must  work 
his  blanks  to  near  one-tenth  per  cent,  exact,  so  that  the 
making  of  bronxe  ooins  can  be  altogether  left  out  of 
qoeatim  here.     A  tradition  also  prevails  in  the  British 
Mint,  that  the  plate  system  has  been  tried  for  silver,  and 
tailed.    Bat,  without  inquiring  into  the  method  of  how 
the  {dates  were  cast,  it  is  sufScient  for  me  to  mention 
that  title  rollers  in  use  must  have  been  quite  inadequate 
to  the  attempt :  they  must  have  "  arched,"   so  as  to 
thi^lrAn  the  middle  of  the  plate  considerably.    It  is  the 
ooB^eta  provision  for  every  characteristic  and  eventu- 
ality sdone  which  can  ensure  success,  and  I  may  thus 
dsim  that  the  method  recommended  by  me  is  of  the 
nature  of  an  invention. 

I  DOW  have  great  pleasure  in  stating  that,  through  the 
IdadiMsa  of  Mr.  ^mantle,  the  Deputy-Master,  Mr. 
1^1,  the  superintendent,  and  Mr.  Koberts,  the  chemist 
of  the  Mint,  I  have  been  permitted  to  make  an  experi- 
ment (t  that  esteblishment.  An  iron  mould  for  casting 
was  Blade,  for  a  plate  of  gold  12  inches  long,  8  inches 
■wide,  and  ^-inoh  thick,  d^e  inside  of  the  mould  was 
sl^g^htly  coated  with  blacklead,  rubbed  on  with  a  brush, 
them  pat  together  and  heated  to  red-heat  in  a  furnace. 
Standard  gold  was  then  cast  into  it.  At  the  moment 
wlMn  the  cast  set  hard,  I  expected  a  considerable  con- 
tcBction  at  the  top  of  the  opening,  but  only  a  trifling 
sinking-in  of  the  iuriace  took  place;  I  consequently 
bad  reason  to  faar  a  vacuum  formed  in  the  plate 
Haeli^  but  when  Uie  mould  was  opened  the  plate  was 
per&ctly  sound,  solid,  smooth,  and  soft.  I  iound  this 
zemazkable  and  satisfactory  result : — The  inside  of  tiie 
mould  measured  precisely  12  inches  by  8,  and  }-inch 
hick.    Tbe  iieati^  of  the  mould  cansM  the  expansion 


of  these  dimensions  by  one-eighth  or  one-sixteenth  of 
an  inch  perhaps ;  yet  the  gold  plate  measured  barely 
ll|  by  7|i  of  an  inch,  plain  proof  that  it  had  contracted 
in  all  directions.  During  the  slower  cooling  process  the 
particles  of  metal  had  found  time  to  consolidate  or 
arrange  themselves,  and  so  the  plate  became  thoroughly 
homogeneous.  The  fear,  also,  that  the, metal  might 
adhere  to  the  sides  of  the  mould,  especially  as  the 
iron  was  red-hot,  proved  quite  groundless. 

Some  weeks  afterwards,  time  was  found  for  rolling  the 
plate.  The  old  rollers  described,  and  liable  to  bend,, 
had,  of  course,  to  be  used.  It  was  feared  that  the 
plate  might  split,  become  too  brittle,  or  otherwise  un- 
manageable, but  it  rolled  out  with  great  ease  until  it 
obtained  the  length  of  35  inches  perfectly  smooth  and 
firm.  Three  strips  were  then  cut  off  transversely,  for 
farther  rolling  at  right-angles  undjrthe  smaller  rollers, 
until  they  were  of  Uie  thickness  ot  the  sovereign.  The 
two  narrow  strips,  for  single  rows,  furnished  blanks  of 
equal  weight,  with  the  exception  of  the  end  pieces ;  the 
blanks  cut  from  the  middle  of  the  broad  strip  were 
heavier  than  those  from  the  side,  as  we  expected,  because 
the  rollers  used  had  bent  asunder. 

We  were  unable  to  mill  and  coin  the  blanks,  as  the 
mint  was  then  engaged  on  silver,  but  from  the  ap- 
pearance of  the  blanks  there  is  little  doubt  that  they  can 
be  coined  without  previous  annealing,  at  all  evente  by  a 
lever  press. 

This  experiment  was  made  under  most  unfavourable 
circumstances.  The  mint  was  exceedingly  busy.  The 
mould  was  heated  very  irregularly,  and  although  Mr. 
Hill  had  the  large  set  of  rollers  polished  on  purpose,, 
yet  the  whole  machinery,  from  its  unusually  long  spell 
of  constant  work,  was  not  in  the  best  condition;  the 
shears  were  jagged.  Again,  the  strips  cut  off  were  from, 
the  worst  end  of  the  plate,  and,  above  all,  the  rind 
rollers,  as  prescribed  by  my  plan,  were  absent.  Wa 
had  to  make  many  more  rollings,  to  feel  our  way, 
than  would  be  necessary  if  the  machinery  had  been  com- 
plete, so  that  there  was,  primd  facit,  more  cause  for 
brittleness.  Tet,  with  all  these  disadvantages  and  the 
necessary  make-shifts,  the  result  was  satisfactory,  and 
confirmed  the  rationale  of  the  proceeding. 

I  regret  to  say  that  I  cannot  call  upon  the  officers  or 
the  mint  to  give  their  views  on  this  matter,  for,  as  em- 
ploy^ of  the  government,  they  must  not  speak,  nor 
indeed  commit  Uiemselves  by  expressing,  even  to  me,  a 
decided  opinion  in  ite  favour.  Nor  can  they  do  so  in 
strong  terms  until  the  process  has  had  a  still  fairer  trial. 
Such  a  fairer  trial,  however,  cannot  toko  place  until 
the  important  principle  involved  in  the  casting  in  hot 
moulds,  and  the  next  still  more  important  one,  that  of  roll- 
ing by  perfectly  rigid  miUstone-shaped  rollers,  has  been 
verified,  and  that  cannot  be  done  until  such  rollers  are 
provid^.  It  is  possible,  also,  that  the  officers  of  the 
mint  are  desirous  of  endeavouring  to  carry  out  improve- 
ments without  adopting  any  of  my  suggestions. 

Now,  as  the  mint  is  about  to  be  re-built  and  fitted 
with  new  machinen'  within  the  next  three  or  four  years, 
it  might  be  said,  "  Let  us  wait  imtil  then."  I  recommend,, 
however,  that  certain  comparatively  little  expensive 
arrangomente  should  be  made  at  once  at  the  present 
mint,  in  order  to  test  the  system  fairly,  so  tlmt  the 
mttchinery  of  the  new  mint  might  be  made  in  accordance 
with  the  reaulte  obtained  now. 

For  this  purpose  I  recommend  the  acquisition  of — 

Firstiy,  one  pair  of  heavy  rollers,  21  to  30  inches  in. 
diameter,  by  15  to  18  inches  wide. 

Secondly,  of  horizontally-descending  shears,  18  inchea 
wide,  to  cut  off  the  strips. 

Thirdly,  one  or  more  sets  of  moulds  for  casting  plates. 

The  above  heavy  rollers  may  cost  from  £800  to  £1,000. 
The  shears  are  not  expensive,  and  the  moulds  would  not 
cost  many  shillings  each. 

The  Chancellor  of  the  Exchequer  and  the  Master  of 
the  Mint  might  agree  with  each  other  for  this  outlay, 
and  nothing  woold  be  lost  by  it,  for  these  heavy  rollers 
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are  equally  useful  both  for  the  rolling  of  bars  and  of 
plates.  Indeed,  18-inch  rollers  are  xised  in  Calcutta  for 
bars,  although  they  have  the  fault  of  being  2  feet  wide. 
If  these  tools  could  so  be  procured,  I' would  recommend 
the  following  proceeding  : — Plates  should  be  cast  of 
1  inch  thick,  12  inches  long,  and  about  11  inches  wide. 

In  reference  to  the  thickness  of  one  inch,  Mr.  Hill  and 
mjrself  differ  a  little.  He  thinks,  and  this  view  is  con- 
firmed by  his  experience  with  1-inch  bars,  that  the  fillets 
would  require  annealing ;  but  I  think  the  present  rollers 
are  at  fault  in  this  matter.  If  12  inch  rollers  will  roll 
i  inch  plates  with  ease,  21  or  30  inch  rollers  will  do  the 
same  thing  for  1  inch  plates,  the  question  of  greater  or 
lesser  brittleness  is  that  of  (he  angle  of  the  tangents  be- 
tween the  circumference  of  the  rollers  and  the  plate. 
But  whether  the  plate  be  1  or  f  inch  thick,  the  objects 
of  making  it  as  large  as  possible  are — 

Firstly,  that  of  enabling  the  moulds  at  once  to  absorb 
the  whole  contents  of  a  melting-pot,  now  charged  with 
about  1,260  oz. 

Secondly,  that  of  reducing  the  plates  to  a  thickness  of, 
say,  i  of  an  inch,  so  that  the  strips  cut  ofT  at  right  angles, 
when  reduced  to  one-twentieth  of  an  inch,  become  ribbons 
of  about  S  feet  long. 

The  cross  rolling  may  be  effected  by  the  smaller  rollers 
now  in  use,  provided  that  the  strips  are  not  wider  than 
a  sovereign,  so  that  single  rows  can  be  punched  out. 

The  advantages  of  the  plan  are  the  following : — 

1.  Whereas  now  the  l,260ouncesrequire  to  be  divided 
into  ten  bars,  with  liability  to  over-filhng  and  spilling, 
change  of  temperature  during  the  pouring,  and  remnants 
in  the  pot,  the  cast  can  be  made  at  once,  and  the  pot 
completely  emptied,  so  as  to  exactly  fill  the  mould. 

2.  The  cast  will  become  perfectly  equal  in  temper, 
homogeneous  and  soft  throughout. 

3.  It  will  be  entirely  free  of  oxide  of  copper,  excepting 
at  the  opening  end,  which  will  be  cnt  off, 

4.  Nearly  90  per  cent,  of  ends  will  be  saved.  The 
ends  of  each  of  the  ten  bars  now  cast,  to  the  length  of 
from  }  to  I  inch,  require  cutting  off,  and,  must  be  re- 
melted,  causing  much  waste  of  time  and  labour,  and 
irregularity.  For  plates,  only  one  end  require*  cutting 
off,  and  each  plate  will  have  an  equal  weight. 

6.  Instead  of  making  ten  assays  for  the  ten  bars,  two 
assays  (or  three  if  required)  may  be  taken  off  the  plate, 
extra  spacrs  or  dents  with  narrow  necks  being  left  in  the 
mould,  so  that  the  projections  thus  made  in  the  plataoan 
be  cut  off  easily.  These  first  advantages  and  economies 
certainly  involve  the  putting  together  and  the  heating  of 
the  moulds.  The  moulds  are  of  simple  construction,  held 
together  b^  overhanging  damps  and  wedges;  tibey  may 
bo  heated  in  an  ordinary  annealing  fiimace. 

6.  The  rolling  down  of  one  plate,  although  heavier 
for  handling,  will  take  much  less  time  than  that  of  ten 
bars,  even  when  there  is  less  speeJ  in  the  turning. 

7.  The  first  series  of  rollings,  reducing  the  plate  to  the 
desirable  thickness,  will  render  it  perfectly  smooth  and 
equal,  and  the  strips  cut  off  with  the  descending  shears 
will  represent,  so  to  speak,  thin,  sharp-edged,  and  sound 
little  bars  for  the  next  rolling. 

8.  These  strips  will  require  bat  a  moderate  amount 
of  further  rolling,  with  this  advantage,  that  whereas  the 
first  rolling  in  one  direction  has  imparted  to  them  a 
granular  structure,  causing  elasticity  and  hardness,  the 
cross  rolling  will  spread  the  grain  again  in  the  other 
direction,  and  so  modify  any  decree  of  brittleness  pre- 
viously brought  about  to  a  oonsiaerable  extent. 

Now,  here  arises  a  very  important  point.  The  blanks 
produced  from  the  bars  now  cast,  the  fillets  and  ribbons 
of  which  aro  continually  rolled  in  the  same  direction, 
certainly  become  so  hard  and  brittle  that  it  is  found 
absolutely  necessary  to  anneal  them  before  they  go  under 
the  dies.  This  annealing  process  renders  tliem  very  soft, 
which  softness,  to  a  very  great  extent,  is  not  taken  away 
bythe  single  blow  of  the  screw  press,  and  remains  in  the 
com.  Hence  the  coined  sovereigns  are  too  soft,  and 
wear  away  too  &tt. 


My  process  of  cross-rolling,  although  it  restores  the 
equilibrium  in  the  grain  of  the  metal,  does  not  make  the 
blanks  soft;  they  remain  still  elastic,  and  to  some  extent 
hard,  but  they  are  malleable  enough  not  to  injure  the 
dies  ;  and  they  can  certainly  be  coined  by  a  lever  preM, 
which  squeezes  rather  than  delivers  a  sudden  blow,  upon 
the  coin,  as  the  screw-press  does.  Hence  cross-rolled 
blanks  have  the  right  degree  of  hardness,  fortified  by  the 
stamping,  and  such  coins  will  resist  abrasion  in  an 
extraormnary  degree. 

These  results,  I  think,  can  be  verified,  if  the  authorities 
were  willing  to  incur  the  moderate  outlay  for  the  heavy 
pair  of  rollers,  as  I  recommend  it.  The  saving  in 
labour  and  expense,  and  on  account  of  better  work,  may  be 
25,  60,  or  75  per  cent.  The  figure  will  naturally  depend 
upon  the  wilUagness  and  energv  brought  to  hear  upon 
the  carrying  out  of  the  principles  here  involved.  The 
system  is  like  a  chain,  in  which  every  link  is  constructed 
in  accordance  with  the  best  conceptions  confirmed  by 
practice ;  the  freer  this  chain  is  of  makeshifts,  or  old- 
fashioned  matters,  the  more  efficient  will  it  be. 

In  the  above  proposal,  for  instance,  I  have  confined 
myself  to  the  use  of  one  pair  of  heavy  rollers,  the  other 
weak  rollers  now  in  use  to  continue  as  long  as  so-called 
single  rows,  for  punching  out  the  blanks,  are  stretched. 
For  if,  in  consequence  of  the  bending  of  the  rollers, 
these  single  strips  became  thicker  in  the  middle,  the  blanks 
would,  nevertheless,  be  of  equal  weight.  But  if  the 
smaller  rollers  were  also  perfectly  rigid,  made  of  the  mill- 
stone  shape,  say  10  to  15  inches  thick  by  i  to  6  incbea 
wide,  broader  ribbons  could  be  made  to  be  of  equal 
thickness,  saving  a  great  deal  of  offal  or  scissel,  as  Qtm 
drawinx  on  the  wbU  shows,  which  means  that  15  to  20 
per  cein.  of  scissel  may  be  saved,  or  so  much  per  cent. 
m  the  cost  of  coining.  Siagle  rows  give  at  least  66  per 
cent  more  scissel.  The  British  IBQnt  bus  hitherto  worked 
broad  ribbons,  for  the  very  purpose  of  effecting  this 
economy,  bat  the  system  of  casting,  and  the  weak 
rollers,  neutralised  the  process.  The  mint  intends,  I 
believe,  to  try  these  single  rows  with  their  preaent 
machinery.  No  doubt,  the  r^ections'  by  the  final 
weighing,  now  20  to  25  per  cent.  wiU.  be  reduced  to  10 
or  5  per  cent.,, but  there  wiU  be  a  loss  of  IS  to  20  pn: 
cent.  ULScissel  to  account  for  it  It  must  be  borne  in 
mind,  that  these  losses  in  spilling,  in  hard  ends,  and  ia 
refuse  and  scissel  generally,  are  the  most  nnplCMant 
part  ia  the  process;  Single  rows  will  also  involve  more 
handling  and  labour,  emd  aXl  the  benefits  of  crosarollinar 
and  the  improved  temper  of  the  coin  will  be  losL  X 
therefore  recommend  the  adoption  of  my  plan  of  croaa-. 
rolling  in  its  completeness. 

Again,  in  order  to  show  what  I  mean  by  the  energetic 
application  of  the  system,  if  the  machinery  of  the  new 
mint  should  be  planned  in  accordance  therewith,  I 
would  recommendt  the  use  of  a  number  of  heavy  paixs 
of  rollers  of  a  simpler  construction.  The'prasent  heary 
rollers,  in  order  to  widen  or  lessen  the  space  between 
them,reqniM  an  expensive  and  delicate  screw  adjustment, 
and  a  long  coupling  shaft,  jerking  the  motion  of  the  ma^ 
chine.  For  one  of  these  expensive  mills,  I  would  substitola 
four  or  five,  with  fixed  openings  between  the  rollers,  in 
direct  connection  with  the  shafi^  with  simple  cam  wheels. 
These  are  much  less  costly,  and  the  plates  would  paoa 
between  them  in  succession,  in  a  short  space  of  tinMi, 
without  intermediate  cooling,  which  so  muoh  enconramM 
brittleness.  Great  regularity  and  working  power  woaM 
be  gained  thereby,  and  the  outlay  would  soon  be  coTerad 
by  the  saving  effected  in  expenditure. 

There  are  numerous  other  matters  connected  with  this 
subject  and  the  method  I  recommend,  but  an  explanation 
of  them  here  would  take  too  much  time ;  besides,  they 
are,  mora  or  less,  of  the  nature  of  eoupf  tfe  main,  known. 
only  to  those  who  can  account  for  them  by  experience. 
But  I  shall  be  ht^py,  at  any  time,  to  furnish  a  complete 
schedule  of  the  tools  required,  and  the  manipulations 
necessary  for  carrying  out  this  unproved  process  of  coin- 
ing as  it  ought  tooe  carried  oat. 
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If  I  may  Tenture  apon  an  estimate  of  the  probable  saviilf 
in  ezpenae  and  labour  to  be  effected  by  my  process,  Ema 
tlie  impzoTementa  in  the  better  manofecture  and  atractnre 
of  the  ooiiu,  ftirly  borne  out  by  what  I  hare  laid  before 
joa,  I  ahoold  aay — 

1.  The  present  process  inToIres  a  loss  in  spoiled  work, 
aseh  as  spiUings,  hard  ends,  break-ups  in  the  rolling, 
letnmed  ribbons,  scissel,  brockage,  and  final  rejections 
by  the  scales,  ranging  from  40  to  SO  per  cent.  My  plan, 
inclnding  scissel  and  rejections,  would  reduce  this  to  from 
10  to  15  per  cenl,  may  bo  less. 

2.  In  addition  to  this  advantage,  tantamount  to  so 
nnehsaTed  in  expanse,  my  process  would  save  60  per  cent. 
inlaboor. 

8.  Hie  working  power  of  the  mint  wotild  be  much 
inoessed,  and  enable  it  to  satisfy  andden  demands  (such 
u  lately  occurred)  with  greater  expedition. 

4.  The  coins  made,  both  gold  and  silver,  would  be  of  a 
mnch  better  stmcture  and  temper,  and  harder,  able  to 
leost  abrasion  mnch  longer. 

Tlie  expenditure  of  the  mint  is  stated  at  £dO,000  per 
annum.  The  losses  on  light  gold  coins,  borne  by  banks, 
may  amooDt  to  £80,000  per  annum  (one  bank  alone  loses 
fS.OOOyearly).  The  loss  on  silver  coin,  borne  by  the 
Btate,  is  also  considerable.  Any  sensible  per-centage 
saved  on  these  amounts  is  therefore  of  importance  to  the 
state,  as  well  as  the  bankers  and  the  public. 

I  hope  that  I  have  not  &tigued  you  in  bringing  for- 
ward this  matter.  In  doing  so  I  had  no  other  object  in 
TKW  than  that  of  doing  something  for  the  public  good ; 
and  I  know  that  Englishmen,  who  have  so  warm  an  affec- 
tiimfijrthe  gradona  Sovereign  on  the  throne,  hold  the  coin 
wlneh  bears  her  title  and  her  image,  together  with  all 
the  hi^  economical  principles  attained  to  its  origin  and 
use,  in  high  estimation,  and  that  they  will  lend  a  willing 
ear  to  all  proper  suggestions  which  can  be  brought  for- 
ward on  its  behalf.  I  thank  yon  for  the  patience  with 
wkick  yon  have  listened  to  my  discourse. 


DISCUSSION. 

Mr.  Hiwdriks  thonght  Mr.  Seyd  had  made  a  serions 
mistikff  in  patting  the  cost  of  gold  coinage  at  only  a 
Onaita  per  cent.,  for  he  took  the  maximum  of  the  two 
ngnres  giren  to  refer  to  E^land,  inasmuch  as  it  was 
nottsioos  that  the  charge  in  France  was  much  less  than 
here.  During  Osb  last  ten  years  the  coinage  of  gold 
had  been  five  millions,  and  of  silver  £200,000,  per  annum, 
while  the  expenses  of  the  mint  had  been  £25,000  per 
asnam  on  an  average,  which  showed  at  once  that  if  the 
whcit  charge  were  thrown  upon  the  gold  coinage  it 
woald  amonnt  to  about  one-half  per  cent.  He  knew 
that  Hr.  Seyd  was  justified  in  his  statements  by  those 
put  fiiTwaxd  by  the  anthorities  of  the  mint,  for  Mr.  Hill, 
the  aaaiatant  coiner,  in  evidence  given  to  the  Boyal  Com- 
miMJnn,  had  pot  the  cost  at  about  '72d.  for  each  sovereign, 
wUehva*  equal  to  6s.,  or  rather  more  than  a  quarter  per 
cat.  In  that  estimate,  however,  he  thought  a  great  mis- 
Ue  was  made,  as  Hr.  Hill  assumed  that  the  tune  of  the 
■BBt  waa  only  oocopied  half  the  year  in  coining  geld, 
aad,  esaaeqaently,  nis  estimate  proceeded  on  an  average 
prodadian  of  something  like  five  millions,  at  a  cost  of 
mmoeOuBg  like  £15,000  a-year  in  1866  to  1867.  But, 
taking  it  in  this  way,  and  setting  aside  the  copper  as 
UiiiiButwtant,  it  would  be  found  that  the  cost  of  coining 
Ote  aurer  upon  Mr.  Hill's  plan,  of  equal  division  between 
gold  and  silver  coinage,  would  be  equal  to  about  61 
per  cent.,  which  was  dearly  fallacious.  It  appeared 
U>  him  that  the  whole  ohaige  of  the  mint  ought  to 
be  east  upoD  the  gold,  inasmuch  as  that  metal  only 
waa  the  standard,  the  silver  and  copper  (or  bronze) 
being  only  tokens  which  might  as  well  be  coined  in 
Birmfnghain  or  elsewhere  as  in  London.  Hie  mint 
was  wtMtj  maintained  to  keep  up  the  gold  standard.  It 
';  also  be  remembered  that  tiie  £25,000  a-year  was  a 
1  amonnt,  nothing  being  charged  for  mterest  on 


the  yalne  of  five  acres  of  land  in  one  of  the  most 
valuable  parts  of  London;  or  for  retiring  pensions, 
police  watching,  and  other  matters.  He  believed 
therefore  the  r^  cost  of  coinage  was  more  like  }  per 
cent.  Hr.  Seyd  observed  that  in  all  countries  where  a 
seignorage  was  levied  the  coin  had  a  tendency  to  leave 
the  country,  and  instanced  the  case  of  the  United  States. 
This,  however,  was,  he  believed,  due  to  exceptional 
cimunatances,  for  if  Mr.  Seyd  were  to  apply  the  same 
rules  of  reasoning  to  Australmn  as  to  American  exports  of 
bnllion  and  coin  respectively,  he  would  find  that,  not- 
withstanding the  seignorage  charged  at  the  Sydney  mint 
was  as  high  as  in  America,  there  had  been  much  mor& 
bullion  than  coin  exported  from  Australia  in  the  same 
years,  1858-71.  The  Chancellor  of  the  Exchequer  had 
been  criticised  for  having  advocated  the  imposition  of 
a  seignorage  or  charge  for  coinage  in  England,  but  this 
was  contemplated  by  that  gentleman,  not  as  a  national, 
but  as  an  intemaUoned  measure,  which  was  a  very  different 
thing.  If  all  nations  concurred,  by  a  convention,  in  im- 
posing a  uniform  charge,  there  would  bo  no  tendency  for 
the  coinage  to  flow  unduly  from  one  country  to  another, 
and  there  would  be  one  zone  of  circulation  instead  or 
many,  which  would  be  a  great  advantage,  and  the  seignor- 
8Lge  would  press  equally  on  all  sides,  like  the  atmosphere, 
and  would  thus  not  be  felt.  He  did  not  profess  to  be  a 
judge  of  all  the  technical  improTcments  suggested,  but 
great  thanks  were  due  to  Mr.  Seyd  for  his  public  spirit 
in  bringing  them  forward.  It  seemed  to  him,  however, 
that  there  was  one  difficulty  which  met  them  at  the  thres- 
hold, viz.,  that  it  waa  idmost  impossible  to  make  an  alloy 
of  gold  and  copper,  or  even  of  gold  and  silver,  which 
was  homogeneous  and  dynamically  true  in  its  compontion 
in  all  parts.  Although  our  English  standard  was  H  Ane, 
it  did  not  at  all  follow  that  if  11  parts  of  gold  and  one 
of  copper  were  put  into  the  crucible,  that  the  resulting 
mass  would  be  \\  fine  in  all  its  parts.  Some  parts  would 
have  more  of  the  copper  than  the  rest,  and  Chat  was  the 
great  crux  which  luul  to  be  overcome.  It  had  been 
aimed  at  for  years,  and  with  somo  amount  of  success, 
but  it  was  genendly  admitted  that  perfection  was  practi- 
cally unattainable.  The  most  eminent  chemists  in 
France,  after  a  careful  examination,  found  that  the 
quality  of  gold  in  the  20-franc  piece  differed  tiom  that 
in  the  10-franc,  and  that  again  from  the  15-franc 
piece,  although  each  of  the  coins  had  been  struck  from, 
the  same  ingot  of  metal.  He  believed  Hr.  Seyd's 
suggestions  would  in  the  main  turn  out  to  be  valuable, 
but  it  did  not  foUow  that  the  test  of  mnch  larger  ex- 
periments than  he  had  yet  made  was  not  essential  before 
they  could  determine  whether  they  would  practically 
answer  their  intended  object.  It  did  not  follow,  because 
apparent  success  may  have  attended  a  few  experiments 
on  a  small  scale,  that  it  would  be  the  same  with 
their  application  on  a  large  scale.  The  Deputy- 
Haster  of  the  Hint  had  reported  recentiy  that  the 
casting  of  plates  had  been  found  not  to  answer,  but 
no  doubt  he  would  have  no  objection  to  repeat  the 
experiment.  Since  the  meeting  which  had_  been  held  on. 
the  subject  of  international  coinage,  various  inqniriea 
had  been  made,  and  it  appeared  that  experiments  had 
been  made  abroad  with  r^ard  to  the  loss  by  wear  and 
tear,  wkidi  it  waa  found  was,  in  the  Napoleon  coinage,, 
only  half  that  of  the  English,  and  these  experiments 
had  been  verified  by  independent  testimony  in  Switzer- 
land and  in  France.  This  led  one  to  doubt  whether 
the  English  standard  of  ^Jths  was  really  equal  in  re- 
sisting wear  to  the  foreign  alloy  of  i^ths.  It  waa 
thought  by  many  that  the  experiments  of  Hatchett 
and  Cavendish,  in  1808,  had  setUed  the  question, 
but  in  point  of  feet  they  did  not  test  an  aUoy  of 
.^ths  fineness  at  all.  Some  improvements  had  be«i 
made  in  the  new  coinage,  particularly  in  makingthe 
rim  slightly  concave,  so  as  to  prevent  a  lawfe  surfeoe 
being  exposed  to  friction,  but  it  appeared  to  him  that  a 
good  deal  of  the  wear  and  tear  must  arise  from  the  file- 
Uke  edge  of  tiie  coin,  and  this  view  waa  borne  oat  by 
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the  ftct  which  had  been  obsprretl  abroad  that  the  'wear 
and  tear  waa  much  greater  the  first  year  or  two  than 
subsequently,  and  it  waa  worthy  of  consideration  whether 
it  would  not  be  an  improvement  to  give  the  rim  or  edge 
of  oar  gold  coinage  a  plano-concave,  instead  of  an 
indented,  file-like  cbaractOT,  which  acted  prejudically  in 
wearing  out  the  new  coin  very  quickly. 

Mr.  0.  J.  Aniell  said  he  had  had  scnne  practical  ac- 
quaintance with  this  subject,  having  been  for  fourteen 
years  connected  with  the  mint.  It  was  quite  a  fallacy 
to  suppose  that  there  could  not  be  a  perfect  mixture  of 
gold  and  silver,  or  of  gold  and  copper.  It  was  found 
uutt  sciaael  bars  or  those  made  from  the  cuttings,  showed 
no  variation  whatever  in  the  assaying,  showing  that  any 
irreKularity  in  the  first  casting  arose  from  imperfect 
mixing.  He  had  demonstrated  this  fact  to  Mr.  Graham, 
in  18^,  in  the  case  of  many  thousands  of  ounces.  Mr. 
Seyd  had  brought  forward  certain  matters  which  he 
called  inventions,  and  no  doubt  they  were,  but  he  (Mr. 
Ansell)  had  invented  them  years  before,  and  probably 
the  mould  could  be  found  in  the  mint  now  which  he  had 
warmed,  although  ho  did  it  in  a  charcoal  fire,  and  not  in 
a  coke  furnace.  He  had  made  many  of  the  experiments 
suggested  in  the  paper,  and  they  were  recorded  in  a 
report  made  at  the  time  to  the  Master  of  the  Mint.  It 
was  not  feasible,  however,  to  cut  plates  into  fillets 
and  roll  them  the  cross  way — not  practically,  because 
they  would  split  and  curl  up.  The  plates  when 
rolled  were  thicker  in  the  middle  than  at  the  edges, 
and  if  they  were  cut  lengthways  the  strips  would  curl 
round,  while,  if  they  were  cut  across  and  then  rolled, 
they  would  ^lit  and  open.  It  required  the  greatest  care 
to  keep  the  strips  of  metal  flat,  and  unless  this  were 
done,  it  was  impossible  to  work  them.  Of  course  these 
experiments  of  his  were  not  made  pubKc,  and  therefore 
no  doubt  Mr.  Seyd  was  entitled  to  all  the  credit  of  his 
invention,  though  he  believed  he  had  gathered  some 
hints  from  him  (Mr.  Ansell).  It  was  not  true  that  when 
hot  metal  was  poured  into  a  greased  mould  the  grease 
waa  oxidised  ;  it  was  vaporised,  and  in  fact  a  little  oil, 
the  merest  film,  was  necessary,  as  it  had  the  effect  of 
reducing  the  copper  of  the  alloy,  which  would  tend  to 
oxidise  to  its  original  shape  again.  Too  much  oil  was 
no  doubt  useless  and  pernicious,  and  produced  a  very 
bad  effect.  Some  years  ago  he  proposed  a  plan  to  Mr. 
Graham — which,  however,  was  never  carnal  out — for 
pre9aring  an  iron  tube,  six  feet  long,  to  be  heated  by  a 
Ict&a  bath,  the  top  being  planed  out  w  the  depA  of  f  ths 
of  an  inch.  This  was  to  be  kept  at  a  red  heat,  the 
auvfaoe,  to  prevent  oxidation,  being  coated  with  a  mixture 
of  fine  carbon  and  clay,  such  as  is  used  in  fine  moulds 
ibr  castings.  A  stream  of  metal  was  to  have  been  poured 
upon  this  table,  which  would  have  produced  a  plate  of 
about  6,000  oa. ;  and  be  believed  very  good  results  would 
have  been  obtained  by  that  means. 

Hr- B*^  suggested  that  on»  seaaoB  why  the  gold  in 
France  and  Switserland  did  not  wear  so  much  as  in 
Bngland,  was  because  the  people  were  mora  given  to 
boarding.  The  alloy  waf^  of  course,  necessary,  or  the 
metel  would  be  fiir  too  soft.  With  ngard  to  the 
•eignoiago,  ho  saw  no  reason  why  the  cost  of  coining 
■hoold  not  be  ofaargod  by  thft  mist.  It  would  owtaiuly 
h«  of  immense  advantage  tOt  have  a  uniiEoim  decimal 
'(Minage. 

Mr.  Seyd,  in  reply,  said  Mr.  Graham  stated  befor« 
the  Committee  that  the  ooat  of  coining  gold  waa  one- 
sixth  per  cent. 

Xr.  Eendriks  said  the  very  data  Mr.  Qraham  himself 
Cftve  rebutted  that  atatoaent. 

10f._  ••T*  said  that  more  geld  waa  ooinsd  ia  Fmnoe 
than  m  England,  aadiia  ih»  fenaer  coaairy  it  was  d«ne 
•jrctmtraot,  at  soraathing  las*  than  (ma-fourth  peroent., 
«tt»  silver  waa  coined  foBthwe-foortka  par  cent.;  he 
aan^sappOBethecGntraotaradidiiatalaaa.  Indeed,  it 
WM-piettj  well  agreed  on  aOhaada  tkat  ibm»  ohttgut 


woi4d  cover  the  actual  expenditure.  Mr.  Botly  prob- 
ably referred  to  brassage  when  he  s^d  he  approved  of 
aeignorago,  the  former  being  the  mere  charge  for  the 
expense  of  coining,  and  the  latter  something  additional, 
which  was  quite  a  different  matter.  He  agreed  that 
there  should  oe  a  charge  for  brassage.  With  regard  to 
Mr.  Ansell's  statement,  that  he  had  tried  the  very  ex- 
peiimenta  he  had  suggested,  he  could  only  say  that  he 
had  been  in  the  mint  a  good  deal  lately,  and  had  heard 
nothing  of  it,  and  the  question  arose,  had  he  tried  in  the 
same  way  P  Even  if  he  had  made  his  moulds  red  hot, 
the  small  roUen  now  in  use  were  quite  inadequate  to  the 
proper  trial  of  the  experiment,  the  essential  part  o^  his 
mvention  being  the  use  of  these  heavy  rollers.  It  waa 
said  that  thQ  plates  would  split  and  curve,  but  he  had  not 
found  it  S9.  Be  had  cast  a  plate,  and  found  it  perfectly 
soft  and  workable,  and  it  ran  out  with  the  same  ease  as 
the  bars.  It  was  also  cut  across,  and  the  fillets  thus 
produced  rolled  without  curling,  so  that  whatever  Mr. 
Ansell  had  done,  it  is  quite  clear  that,  in  spite  of  his 
experience,  he  did  not  know  how  to  roll  plates,  whilst 
he  (Mr.  Seyd)  seemed  able  to  do  so.  Mr.  Seyd  indignantly, 
denied  that  he  had  made  use  of  any  information  supplied 
to  him  by  Mr.  Ansell.  He  did  not  require  any  from  him. 
His  book  on  bullion  was  ready  and  printed  when  1^  first 
saw  Mr.  Ansell,  and  some  scanty  information  on  ends 
and  scissel  was  given  by  the  latt^,  but  not  used.  That 
book  contained  all  that  he  (Mr.  Seyd)  had  published  oi^  the 
mint,  excepting  the  paper  now  read  before  the  meeting, 
and  for  that  Mr.  Ansell  would  have  been  quite  unable 
to  contribute  even  a  scrap  of  information.  He  must 
apologise  to  the  meeting  for  noticing  this  personal  attack 
made  upon  him  by  Mr.  Ansell.  As  regards  oil,  he  (Mr. 
Seyd)  had  never  said  that  Iho  oil  oxidised  the  moulda 
during  the  casting ;  indeed,  it  vaporised  and  burned,  but 
the  rancid  and  other  impurities  of  the  oil  adhered  to  the 
sides  of  the  mould,  which,  when  the  cast  was  withdrawn, 
were  very  hot  and  became  oxidised  in  contact  with  the 
air.  At  all  events,  it  is  a  fact  that  the  insides  «{  \liete 
moulds  became  rough  very  soon.  As  regards  experience 
in  matters  of  this  kind,  Mr.  Ansell  had  stated  that  he 
had  20  years  of  it  in  the  British  mint  He  (Mr.  Seyd) 
had  all  his  life  been  engaged  in  the  bullion  busineaa,  and 
had_  closely  watched  minting  operations  in  the  chief 
foreign  mints.  But  all  this  would  lead  to  aorimonioua 
personal  discussion,  which  could  not  affect  the  merits  or 
demerit*  of  the  proposal  brought  before  the  meeting. 

The  Chaiimaa  said  the  meeting  was  much  indebted  to 
Mr.  Seyd  for  bringing  forward  in  such  a  lucid,  stoiight- 
forwaid  way  the  various  suggeited  improvanents  in  tha 
maau&ctore  of  gold  coin.  What  the  parentage  of  thoeo 
suggestions  might  be  he  bad  no  means  of  saying,  nor  did 
it  seem  of  much  importance.  No  one,  however,  ooold  W 
inamsible  to  the  importance  of  improving  the  mannfiaot 
ture  of  gold  coins ;  be  certainly  was  not  The  loM  byv 
wear  and  teai  was  very  great  to  individntda,  and  thcr 
same  thing  often  product  displays  of  ill  temper  aaoaa^ 
pmsona  who  found  themselves  in  posKssion  of  ooia  wlucl». 
had  fallen  below  the  passable  limit.  Therefore,  everyii 
thing  which  sdenoe  oould  do  to  rfimii^iiih  the  wear  »»»^ 
faaar  and  abrasion  of  new  coin  waa  net  only  a  ni>tiTi«>i>" 
gain,  bat  was  also  of  importaaoe  with  regard  to  •recy.i 
thing  which  coaeiitated  gold  coin  a,  penect  meduna  ai 
exohanga.  He  oould  only  hope  that  these  sumeelMaj 
might  be  foond  ose&il  and  earned  out,  and  certauitjr  tti^ 
papao  itself  bore  iestunenjr  to  the  viUingnem  «F  the  aait 
t^rities  of  the  miat  to  ententaia  any  sojtgeeted  intpcovo^ 
menta,  ferthey  had  even  allowed  Mr.  Seyd  to  make 
experimanta.  This,  ho  weves,  was  bo  mete  than  ■  ^ 
eapected  from  the  gentlemen  who  ware  now  at  the 
ofthateatablidbma^.  He  had  befoae  Urn  a  repoi*: 
the  deputy-maater,  describing  his  wmi  to  t 
European  mints  in  1870,  and  "wMriay  oertain  n 
tieos  for  the  impreTement  of  ear  ewn  eataUiriL- 
Allowing  iar  official  reserve  and  phnueologyv  he 
not  know  of  any  official  paper  whioh  bece* 
emdemsa  of  a  denn  ttt  ftoflfc  hy  arec^  ' 
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»n™8^«.»P*''f°*  *"  improviugr  the  peooeu  of 
rf  a»«  tauS^!  ™  ^^P""?'  1^^  8«p«!iaUy  in  favour 
in  UuiTj'™''  ^-  Sey^  had  referred  to.  Under 
^jjg^  (j^^nwiimtences  it  might  weU  be  hoped  that 
to  amotliet  2"?"^  °^  ^^  """nt  were  removed 
indeed,  Mr  kL^""*^  apparatus  would  be  erected ; 
pnsMOt  IiiHd2°""°i"  ^"  "P"'*  pointed  out  that  the 
idaiit  of  aP'l^j  entire  te-arrangement,  so  as  to 
ThiAWlxs,?  '"^*"*  o^  ■various  improvements 
whole  nkjartl  ™°*  ^  """^  °^  science.  Upon  the 
Sevd.  »liie  n^T  I™*  ^**«''  ^^*^  »»  speak  than  Mr. 
fi2«»»*otS°'^^^°^''°"  *^«  PO^lio  for  some 
S^  »*»  iS^  '""'  intelligent  and  well  informed  of 
CatMiiiWv  V  ,''»8™»«l^es  in  this  subject. 
^^  lai  stov  °?  ""^on  exchanges  stood  in  the  first 
^SehlmghL  ■  "nggestions  he  had  therein 
Tini  wSr  ^°  <*med  out,  whether  in  consequence 
a  a  mt  it  not  be  could  not  say,  but  he  was  inclined 
»pretantiecredit,parUcuIarlya«  regards  the  trial 
ItT*  ^^  °"^^  °^  treatment  of  sovereigns,  and, 
«inB(>re,tieadopUouby  the  Bank  of  EnglaSd  of  w 

S^J''^T?  ^°'  ^•'^  «°^^-    The  Bank  now  gave 

wj,s,ai.jr» light  sovereigns  instead  of  £3  178.  6id.. 

»Iiich  rfiirif  ^  an  altaraUon  of  great  importa£ce! 

ueWQldmtgointo  the  question  of  the  cost  of  coin- 

■Jpi  «  the  pn^mety  or  impropriety  of  this  country 

<^pe  »  "ifcioiage,   though    he    was  one   of   the 

toeto  jrho  ftooght    the    present  system  answered 

r^^^7.*<^  and  there  were  large  national  con- 

"^Mw  a  ivour    of    maintaining    it.      It     had 

^aed  ray  well  for  the   last   fifty  years,  and  the 

Mt  "e  *  *™*'   '"S   a    Tery    profitable   establish- 

^'ij*  ™"Sli  gold  was  coined  free,  there  was  a 

■Jf  J»<«t  on  the  silver  and  bronze.    Indeed,  Professor 

wnwn  lud  itsted  that  the  profit  made  on  the  issue 

■  as  saw  brome  eainag«  was  iSOO.OPO,  which  would 

5.-"°»  **y  towards  wiping  oflf  any  low  oa  the 

«|»  Of  goM.    In  co^lcluaioQ,  he  moved  a  cordial 

WMttaUB  to  Mr.  Seyd,  which  was  carried  unani- 


IMI,  OPBBmSATimK&L  SKSIBITWS8. 

— — -—♦ . 

^feiAw  (g  the  Commissioners  are  at  Upper  Keu- 
^gj?««,  London,  'W.,  Major-General  Scott,  C.B., 

t^S^^Hf—  Conunittee.— The  Marquis  of  Ripon 
^■■w  Wednesday,  over  a  meeting  of  the  Gkneral 
gpw  Committee,  appointed  by  Her  Majesty's  Oom- 
.^■"■fcr  the  Exhibition  of  1861  to  carry  out  the 
*  saies  of  Annual  International  Exhibitions, 
•weslsopresent.  Sir  Francis  Sandford,  Mx.  Edgar 
Mr.  T.  F.  Gibson,  and  Major- (Jeneral  Scott 


j  7%  «f  Xatiesl  Oominittee  and  Ksnnfiietiireis  of 
XniieAl  Imstnmenta. 


HjgJJrting  was  held  in  the  East  Lecture  Theatre  of 
SWiilbert  Hall,  on  Saturday,  the  20th  January, 
J»*qhoan)  for  the  purpose  of  considering  what 
I^-tI*»  tlMMjld  be  recommended  to  Her  Majesty's 
^■■"OBS  for  adoptioa  in  the  for^coming  Exhibi- 
S'ttoieinatraaienta  admitted  to  the  Exhibition. 
SariiatherecitiUa. 

WMdG«iM Fit^^erald,  the  Hon.  Seymour  Egerton, 
*2?°^  Homson,  Mr.  Alan  Cole,  members  of  the 
2^  Coamittee  of  the  Hall,  attended,  and  among 
^^JUMnt  were  the  following :— Sir  Julius  Benedict, 
Ml  Hillah,  Mr.  G.  A.  Macfarren,  Herr  E.  Pauer, 
'••  Omi,  Mr.  Pitman,  Mr.  J.  Eiviere ;  Messrs. 
"i  Bmrj  Btiaamaad,  Diitin  and  C!a,  Bocaey 
>  BsnogtoB,  KtUv,  Fewtw,  te.,  nere  Also  »•- 


Upon  the  proposUioa  of  Otptain  tke  Ben.  Seymoiir 
Egerton,  seconded  by  Sir  Jnliu  Beaediet,  Mr  John 
Hnllah  toek  the  chair. 

Mr.  Hullah  stated  the  purposes  for  which  the  meeting 
had  been  convened,  and  referred  at  aome  length  to  thS 
occasions  when  the  adoption  of  a  uniform  musical  pitch 
had  been  discussed.  The  French  diapason-normal,  which 
IS  extensively  adopted  at  most  of  the  musical  conserva- 
tories throughout  Europe,  is  fixed  at  512  vibrations  toC. 
The  pitch  suggested  by  the  Society  of  Arts  is  528  to  0, 
and  the  Sacred  Hurmonic  and  the  Italian  Opera  Hoare 
pitch  (Sir  M.  Costa)  has  C  646.  He  invited  sureestions 
from  those  present. 

Mr.  Hopkins  (from  Messrs.  Broadwood)  said  that  the 
firm  of  Broadwood  has  three  pitches,  the  lowest  of  which 
IS  the  French  diapason-normal,  and  the  highest  is  the 
opera  pitch.  In  winter,  this  latter  corresponded  to  the 
pitch  of  the  organ  in  the  Royal  Albert  Hall.  In  the 
summer  the  pitch  of  the  organ  was  higher  even.  Their 
medium  pitch  corresponds  to  that  suggested  by  the 
Society  of  Arts.  He  himself  thought  that  the  French 
pitoh  should  be  chosen. 

Mr.  BevingtoB  and  Mr.  Fonter,  organ  builders,  both 
supported  the  desirability  of  adopting  some  one  pitoh 
for  the  instruments  to  be  shown. 

Mr.  J.  Soates  (repreeenting  Heasrs.  Boosey  and  Messrs. 
Distin  and  Co.),  said  that  a  certain  expense  attended  the 
alteration  of  instruments  to  various  pitehes.  Messrs. 
Distin  had  for  years  adopted  a  pitch  arrived  at  by  Sir 
George  Smart,  and  used  at  opera  concerts.  It  is  the 
pitoh  called  the  opera  concert  pitoh.  As  orchestras  had 
generally,  if  not  invariably,  to  tune  to  the  pitoh  of  the 
wind_  instruments,  and  as  Messrs.  Distin  and  some 
Belgian  firm  he  represented  as  well,  extensively  sold 
wind  instruments,  he  suggested  that  the  opera  concert 
pitoh  should  be  used. 

Lord  Gerald  FitiGerald  wished  to  inquire  if  the  pitoh 
of  the  organ  in  the  Royal  Albert  Hall  would  be  lowered 
to  suit  the  recitals  ? 

The  Chaimum  understood  tbat  the  organ  would  not  be 
employed  in  connection  with  the  recitals. 

Kr.  JUnii^SriBmead  advocated  an  uoiform  pitch,  and 
thought  the  authority  of  Her  M^esty's  Commissionera 
advantageous  to  the  establishment  of  such  a  pitoh.  He 
advised  the  .formation  of  a  oommittae  of  seieutifio  and 
practical  men  .to  eaiuidiiruUio«ulijeat. 

Sir  luUos  BaaeAtBt  Mferred  to  (the  exhaustive  infor- 
mation on  the  subject  oolleetod  by  the  fiu^ty  of  Arts  in 
1860,  through  their  Committee,  which  sat  for  orer  two 
years,  and  ultimately  recommended  the  adoption  of  « 
pitoh  of  528  vibrations  to  C.  Tuning-forks  were  cii«a> 
lated,  and  everything  done  to  induce  the  adoption  of 
this  pitoh.  In  foreign  eountriss  like  Fnmoe,  at  State 
academies  and  such  like,  the  pitch  was  enforced  by  a 
decree.  In  England,  faowerer,  the  action  was  different. 
He  considered  that,  judging  from  paet  experience,  the 
musical  instrument  makers  titsmselves  ought  to  come  to 
some  agreement  on  tiie  subject. 

Mr.  6.  A  Macforren  then  passed  a  resolution  to  the 
Chairman,  and  requested  him  to  put  it  to  the  meeting. 
Mr.  Macfarren  showed  that  the  present  high  pitdh 
quite  changed  the  keys  of  compositions  written  a 
hundred  and  more  jears  ago.  To  enable  the  performanoe 
of  certain  compositions,  they  had  now  to  be  actually 
transposed  to  lower  keys,  but  these,  he  ventured  to 
assume,  were  far  nearer  the  original  key  than  the  \cer 
nominally  correct,  but  really  made  ineeiTeot  by  the  high 
pitch.  Still,  in  these  oircumstaiKies,  there  waa  a  tendency 
to  raise  the  pitch.  2fo  resardiqipsaradtobe  paid  toth* 
strain  thus  pot  upon  siagsrs,  or  to  the  dama^  mors  cr 
leas  grave,  arising  frtm  proriaions  aohioh  it  ia  'foimi 
aeoeasary  to  make  lin  .eld  and  valuaUe  atainged  iiialaii 
menta,  in  order  that  thegr  magr  bear  Uietncreaaed  traiain* 
QiihBMbaagt.     Tbn'ffluiiia^)  of  Ante  bad  gmie  aawftiBy 
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into  the  matter,  and  he  therefore  moved  that  its  pitch, 
▼iz.,  that  of  d28  Tibrations  to  C,  should  be  recommended 
to  Her  Majesty's  Commiasioneis  for  adoption,  in  pre- 
ference to  the  Oench  pitch. 

Xr.  H.  Brintmead  seconded  the  resolation. 

Herr  Ernst  Fsner  rcqaested  to  he  allowed  to  suggest 
that  Her  Majesty's  Commissioners  should  be  asked  to 
circulate  tuning  forks  of  the  pitch  they  adopted. 

The  Chairman  then  put  the  resolation,  which  was 
«arTied  with  only  one  dissentient 

Kr.  Pitman  asked  if  instruments  not  tuned  to  the 
adopted  pitch  would  be  inadmissible  to  the  Exhibition  F 

Ths  Chairman  replied  that  the  admission  of  instru- 
ments rested  with  the  Committee  of  Selection. 

After  some  further  desultory  conversation,  in  which 
it  was  pointed  out  that  the  meeting  had  been  convened 
porely  for  Exhibition,  and  not  national  puiposes,  as 
respects  musical  pitch,  a  vote  of  thanks  was  paused  to 
Ur.  Hnllah  for  having  acted  as  chairman,  and  the  meet- 
ing broke  up. 

Captain  the  Hon.  Seymour  Egerton,  and  Lieut.  E.  O. 
Clayton,  R.E.,  were  present  oc  behalf  of  her  Majesty's 
Commissioners. 

MMting  at  tit*  KansionJionse. 

On  Monday,  the  22nd  Janoarr,  a  public  meeting, 
convened  by  tiie  Metropolitan  and  Provincial  Associa- 
tion for  the  Defence  and  Advancement  of  Trade 
Interests,  of  which  Mr.  W.  H.  Smith,  M.P.,  is 
president,  was  held  in  the  Egyptian-hall  of  the 
Hansion-houso,  the  Sight  Hon.  the  Iiord  Hayor 
presiding,  to  consider  the  manner  in  which  the  Inter- 
national Exhibition  of  last  year  was  conducted. 

Kr.  Arthtir  A'Beekstt,  the  secretary,  read  a  letter 
from  Lord  Overstone,  one  of  the  Royal  Commissioners 
Tor  the  Exhibition  of  1861,  assigning  reasons  for  not 
1>eing  able  to  attend  the  meeting,  out  in  reference  to  the 
complaint  of  the  association  stating  that  he  thought  it 
«agnt  to  receive  very  serious  conoiaeration  at  Uie  hands 
of  the  Commissioners. 

The  liOrd  Mayor  said  it  was  no  donbt  well-known  to 
the  meeting  that  International  Exhibitions  were  iirst  sug- 
gested and  encouraged  by  the  late  Prince  Consort ;  and 
ho  might  say  at  once  he  was  convinced  that  his  Royal 
Eighneis  would  have  been  as  grieved  as  the  meeting 
«omd  poasib^  be  if  he  had  thought  they  could  ever  be 
porverted.  He  also  felt  assured  that  the  Royal  Com- 
missioners of  the  Exhibition  of  1S71  could  not  have 
invited  the  Queen  to  take  part  in  the  opening  cere- 
mony, or  the  Archbishop  of  Canterbury  to  ask  a  blessing 
'on  the  enterprise,  if  they  had  supposed  it  would  degene- 
rate into  a  nnge  bazaar.  Its  general  objects  were  to 
foster  and  develop  skill  in  various  ways,  to  promote  the 
advancement  of  art,  and  generally  to  promote  the  refine- 
ment of  mankind.  There  was  no  intention  in  its 
inception  that  particular  individuals  should  be  benefited 
beyond  what  might  properly  accrue  to  them  incidentally, 
in  the  carrying  out  of  the  general  purposes  of  the  exhi- 
bition on  uiat  btuis.  It  was  taken  in  hand  in  the  hope 
that  it  would  tend,  more  or  leas,  to  elevate  mankind 
throughout  the  whole  civilized  world.  That  being  so, 
he  was  sorry  the  Commissioners  should  appear  to  be 
lending  themselves  to  a  course  so  much  to  be  deprecated, 
and  against  which  he  thought  the  meeting  had  a  right 
to  protest 

Xr.  K.  W.  Crawford,  K.P.,  in  moving  the  first  resolu- 
tion, said  he  had  taken  some  trouble  to  inveatigate  the 
aobject,  and  he  thought  there  was  ample  ground  for 
jtroteating  against  the  acts  of  the  Commissioners.  The 
teaolation  waa  to  the  efieot— "  That  this  meeting  views 
^^^  regret  and  alarm  the  determination  of  the  Royal 
Ooramiasioners  to  convert  the  International  Exhibitions 
•t  South  Kensington  into  enonnous  retail  shops,  and 


pledges  itself  to  use  every  loyal  means  to  prevent  the 
intended  scheme  being  carried  into  effect." 

Alderman  Sir  X.  Cardsn,  in  seconding  the  resolution' 
said  a  public  meeting  had  probably  never  before  been 
convened  at  the  Mansion-house  for  a  better  purpose.  It 
had  been  convened  in  a  just  cause,  and  he  defied  the 
Commissioners  not  to  yield  to  the  suggestions  of  such  a 
gathering  of  the  citizens  of  London. 

The  motion  was  put  and  carried  with  aodamatioii. 

Kr.  Aldarman  William  Lawrsnes,  K.P.,  proposed  the 
next  resolution  : — "  That  the  scheme  of  the  Ruyal  Com- 
missioners is  entirely  subversive  of  the  original  de- 
sign of  International  Exhibitions  as  proposed  by  the 
lamented  Prince  Consort,  viz.,  'the  improvement  of 
public  taste,  and  the  promotion  of  art  in  manufiustores,' 
and  is  inimical  to  the  interests  o^  and  unjust  to,  the 
trading  community  at  large."  He  reminded  the  meeting; 
that  it  was  at  a  magnificent  banquet  in  that  hall,  at 
which  the  Prince  Consort  was  entertained,  in  1849,  that 
the  first  great  impetus  was  given  to  the  Exhibition  of 
1851,  and  he  thought  it  was  a  legitimate  object  for  them 
to  ask  the  Royal  Commissioners  to  revert  to  the  first 
principles,  which  resulted  in  its  great  success,  and  in  im- 
proving the  manufactures  not  only  of  this,  but  of  every 
other  country  in  the  world.  The  Exhibition  of  1862  was 
carried  out  in  much  the  same  manner,  and  it  was  also  a 
great  success.  The  meeting  had  no  desire  to  deprive  the 
forefgner  of  his  right  to  send  his  goods  to  this  country 
for  exhibition ;  all  it  wanted  was  that  in  forthcoming 
International  Exibitions  the  principles  which  governed 
that  of  1851  should  be  fully  and  fairly  carried  out 

The  resolation  was  seconded  by  Kr.  Bayman,  sup- 
ported by  Kr.  A.  B.  Daniell,  and  unanimously  adopted. 

On  the  motion  of  Kr.  Bhsrlff  Bennett,  seconded  by 
Kr.  P.  Graham,  a  standing  committee,  composed  of  the 
Lord  Mayor,  Mr.  Alderman  Finnis,  Mr.  R,  W.  Craw- 
ford, M.F.,  and  about  a  doien  other  gentlemen,  with 
power  to  add  to  their  number,  was  appointed  far  the 
purpose  of  removing  the  grievance  complained  of  by  a 
humble  address  to  the  Queen,  by  petitioning  both 
Houses  of  Parliament,  and  by  aU  other  availabls  means. 

The  meeting  was  also  addressed  on  the  general 
question  by  Mr.  John  Jones,  Mr.  Coningham,  formerly 
M.P.  for  Brighton,  Mr.  Mappin,  Mr.  Copeland,  Mr.  W. 
M*  Arthur,  M.P.,  and  Mr.  Attenborough. 


The  Exhibition  ef  Artteles  of  Food  in  187S. 

Sib, — Referring  to  the  proposal  of  her  Majesty's  Com- 
missioners, that  the  Society  of  Arts  should  assist  them 
in  connection  with  the  proposed  exhibition  of  subatancea 
for  food,  will  you  allow  me  to  suggest  that  I  think  a  very 
important  impetus  may  be  given  towards  the  removal  ot 
that  prejudice  which  exists  in  the  minds  of  the  British 
public  against  the  use  of  imported  foods,  such  aa  Aus- 
tralian meat,  &c.,  if  arrangements  were  made  whereby 
the  proper  cooking  and  diwing  up  of  such  foods  can  b^ 
shown,  and  also  by  giving  opportunitjr  for  the  tasting  of 
them,  either  free  or  by  payment.  Curiosity  will  do  innchi 
to  stimulate  a  reg^ular  daily  consumption,  and  the  grea* 
dilBcuIty  I  and  others  have  found  in  getting  the  poor  toj 
eat  Australian  meat  will  be  got  rid  of,  namely,  the  ideAi 
that  such  meat  is,  as  they  say,  "  Shoved  off  on  to  them  to 
enable  others  to  ^t  better  and  cheaper  butcher's  meat.**' 
Make  it  a  seeming  luxury,  and  it  will  soon  become 
necessity.  I  have  taken  a  great  interest  in  this  questio 
and  have  written  in  other  journals  a  good  deal  upon  ii 
and  I  venture  to  make  the  above  suggestion  to  the  F< 
Committee  of  the  Society  of  Arts. — I  am,  ftc., 

Amn  Isabella  LAiiXDta. 


I 

Sia, — ^I  beg  leave  to  submit  a  few  observations  for  thi 

consideration  of  the  Food  Committee  of  the  Society,  wit] 

reference  to  the  letter  of  Gsneml  Scott,  Secretary  to  lx« 
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Ibjatfi  Communooen  for  the  Exhibition  of  I8£l, 
inlilislud  in  the  Jmimal  of  the  12th  iiut.,  annoancing 
nEiUbitionof  "SaUtancea  oaed  aa  Food,"  to  be  hela 
inI87S. 

HiTin^  MTfed  ai  a  juror  on  articles  of  food  im  the 
Iitenituiud  Eihibitian  of  1862,  107  attention  was,  at 
I  ToyeirlT  period  of  my  datiea,  attracted  to  the  in- 
vleiimcjr  ot  the  meam  employed  to  bring  new  articles 
of  bod  to  the  notice  of  the  public,  so  aa  to  enable  it  to 
judge,  in  t  practical  manner,  how  far  they  might  be  suited 
togaalcoDiamption,  and  how  iar  a  reduction  of  cost 
¥iwdteittaiiied  by  substituting  new  articles  for  those 
gomiljaiae.    I  wonld  particularly  notice — - 
L  Rtaared  meats  in  tins. 
1  Silttd  meats  firom  Australia, 
i,  fiah  batter  from  France. 
i  Sned  and  compressed  French  Tegetables,  and 
J.  Muleaa. 

ii  I  ra  the  exhibitor  of  all  the  Indian  teas  on  that 
ccwiai,  and  ai  their  purity  and  excellence  are  aa  yet 
lat  little  bm,  I  shall  aUude  to  them  first. 

Xj  exldbi&B  consisted  of  about  160  specimens  of 

xnoiiad  jdiek  teas,  from  the  tea-growing  districts  of 

Ml,  rii,iaam,  Cachor,  Danoeling,  Kumaon,  Dehra 

Dtaio,  Kjagn,  and    Chota    jSTagpoor.      These    teas 

^*d  gieat  attention    from   Uieir    novelty  as    an 

u™  product,   and    from    the    perfect    manner    of 

ttm  BsmfectBre.     I    was    constantly    interrogated 

\  lato  to  the    Exhibition    about    their    quality, 

pit,  tb  mode  of  manufacture  and    cultiralion,  and 

Sl'™^  u  to  their  economy  in   use  compared  to 

™»  teai.    They   were    also    highly   approved   by 

ajnoB  ud  other  persons  who  had  opportunitiea  of 

tamgftem,  and  the  result  was  the  award  of  medals 

wbMionntle  mentions  to  sight  or  ten  0"  tha  manufoc- 

■Wi  80  fa,  something  wa»  done  to  bring  this  new 

•*»«  food,  which  is  of  the  purest  and  best  kind,  to 

J?'"' of  lie  British  public  through  the  intervention 

« Be  lotemstional  Elxhibition,  but  it  was  very  in- 

"■gfc  to  the  wants  of  the  public  in  general,  who  had 

*«B»Beans  of  jud^ng  of  these  teas  than  admiring 

"■a I giaas-caae.    What  I  propose  for  the  consideia- 

w «  Be  Food  Commitee  is  that,  at  the  Exhibition  of 

^*w  paWic  should  have  the  opportunity  of  drinking 

Jj™!  tell  ai  well  as  looking  at  tiiem,  that  intending 

?^>"'s  ibuulii  Ijf  infjnncd  of  ihii  oppf^rtutiitj-,  and 

1  b  Knd  sufficiently  large  samplts  of  tbu  teas  to 

'^ttA  tfing  dona  without  much  cost  to  tho  Sucioty 

f  ""l  From  my  etpcrionco  oa  tho  last  occasion,  I 

•WlBi*  that  the  teoi  plimters  and  tea  eompiinies 

•  to  eiMbit  will  respond  liberally  to  this  in- 

la   1863,    large    samples — 201  be,    in    some 

IB  sent  to  me,  and  went  eventuaUy  to  the 

.  u  the  Indian  Goremment  had  provided 

sfet  them  from  India.    On  that  occasion,  I 

JJliUte  othililU  represented  no  moro  thsin  n  r.'rop 

™»Joqad»  for  all  India.    It  will  bo  very  di/Teront 

^i  haTO  good  reason  to  bclio™  that  moro  than 

lofpoanda  will  be  the  out-turn  of  this  arasoa 

to  me  thaf  the  same  opportunity  of  outing 

. -—  meata,  fresh  in  tins  and  salted,  Bboul J  be 

■■  pa1)Ui:r.     Thia  is  eapacially  requiroil,    aa  the 

be  seen,  and  se  tho  largeness  of  tho  tins 

tli*A  lht>  poorer  classes  from    trying  them 

'M  outlay  of  threw  or  four  shillings. 

X  •giU  4pj^  tjiQ  attention  of  tho  committee  most 

tatnah  French  butter.    In  1862,  we  had  pi- 

flua  article  of  tho  greatest  axcellence.    One 

^     ™i  Paris,  to  which  a  modal   was  award L-d, 

•  oai  nj  delJcioBs,  keeping  porfoctly  ewcct   iind 

*  ™  «  month.  It  ia  rare  in  London  to  get 
b  »  Ttel  oiri  »]ii(j,  jg  n0t  rancid  from  some  Joffict 
l«fflf,*bi£Li»  avoided  in  France,  at  least  it  was 
il»W«l  in  tJit  eihibits  of  1862.  I  would,  there- 
'  ?*™  ^  poblic— and  dairymen  in  particular — to 

•  rnadl  'MBna*  ttt  the  very  beat  quality,  thut  thay 


may  be  incited  to  emulation  in  the  making  of  a  very 
important  article  of  our  daily  food. 

4.  Lastly,  I  would  have  I^enoh  compressed  vegetables 
and  meat  made  available  by  cooking  to  the  public. 
There  are,  no  doubt,  other  articles  of  food  which  may 
occur  to  the  Committee  as  requiring  equal  assistance  to 
enable  the  public  to  teat  them.  I  hope,  however,  that 
these  suggestions  will  be  favourably  received,  and  that 
we  may  see  a  refreshment  pavilion  opened  in  1873,  in 
connection  with  the  Exhibition  of  "  Substances  used  ai 
Food."— I  am  &c.,  A.  Campbell. 

Fkmham  Boysl  Slongh,  /anaary  33rd,  1873. 


COEKESPOSDEVCB. 


THE  PROPOSED  NAVAL  TJNIVERSITT. 

Sib, — In  the  Society's  Journal  oi  the  Ist  December 
last,  you  were  good  enough  to  find  room  for  a  letter  of 
mine,  advocating  the  opening  of  the  proposed  Naval 
University  to  the  mercantile  marine,  instead  of  its  being 
regarded  as  a  Boyal  Navy  College  exclusively,  ana 
eapecially  in  the  event  of  that  grand  national  pile, 
Qreenwich  Hospital,  being  appropriated  as  its  congenial 
home.  I  trust,  indeed,  that  neither  class  jealousy  nor 
professional  etiquette  would  prevent  our  gallant  young 
officers  from  associating  and  studjring  together  within 
those  noble  courts  and  walls.  In  the  letter  EUWve  referred 
to,  I  ventured  at  some  length  to  urge  the  desirableness  of 
connecting  the  commercial  navy  with  the  proposed 
imiversity,  alike  on  the  grounds  of  humanity,  in  the 
greater  safety  of  life  at  sea,  of  science,  in  improved  navi- 
gation and  seamanship,  and  improved  construction,  and 
of  public  economy,  in  the  better  and  readier  manning  of 
OUT  ships,' and  the  provision  of  a  body  of  officers  specially 

Sualified  for  the  nautical  profession,  and  fitted  to  act,  in 
le  event  of  a  naval  war,  aa  a  valuable  support  or  reserve 
to  the  Royal  Navy. 

It  has,  therefore,  been  most  g^tifying  to  me  to  read 
in  the  Society's  Journal,  of  the  16th  December,  the  brief 
but  emphatic  letter  of  the  able  ex-Chief  Constructor, 
Mr.  Reed,  declaring  his  concnrrence  in  the  opinion  put 
forward  in  my  eommunication,  and  adding  that  he 
"  should  consider  it  a  great  mistake  to  establish  a  national 
naval  university  on  a  narrow  basis;"  and  ezpreaainK 
foxtiier  his  conviction  "  that  innnmsrable  benefits  would 
arise  from  opening  to  the  mercantile  navy  the  doors  of  a 
well-eBtablished  and  wisely-managed  college  for  the 
general  and  technical  education  of  naval  officers  of  all 


If  evidence  were  required  to  show  the  great  need 
there  is  of  improvement,  both  in  our  ship-building  and 
our  practical  seamanship,  it  would  be  too  abundantiy 
found,  if  (taking  my  figure  from  Sir  Edward  Sullivan's 
letter  in  this  day's  Timet,)  a  score  or  two  of  the  cases 
out  of  the  "  1,865  ships,  registering  over  400,000  tons, 
and  manned  by  over  16,000  men  and  boys,"  which  "were 
wrecked  on  our  coasts  aa  close  to  them,"  in  1870,  were 
pablidy  investigated  and  sifted  from  top  to  bottom. 

To  take,  however,  several  incidente  which  have  recently 
occurred,  and  which  afitect  most  seriously  our  nautical 
reputation,  I  would  allude  to  the  disgraceful  loss  of  the 
P.  and  0.  Company's  fine  steamer  Rangoon,  from 
drifting,  in  fine  weather,  upon  rocks  which  ought  to  be 
aa  well  known  to  the  piloto  and  captains  frequenting 
Point  de  Galle,  as  the  Bank  is  to  the  drivers  of  City- 
omnibuses.  I  could  instance  the  almost  grotesque 
blunder  through  which  H.M.S.  Agincaurt  in- 
voluntarily  tested  her  strength  when  she  delivered  and 
received  a  tremendous  "thud"  upon  the  rooks  off 
Oibraltar,  and  was  placed  in  inglorious  peril  for  many 
hours  ;  and  by  the  absurd  grounding  of  the  Baeehortt, 
off  the  Isle  of  Wight.  Again,  with  regard  to  the  very 
recent  loss  of  the  Dtlaware,  with  her  lading  of  raaaljl^ 
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lives   and  yaluable  property,  when  only  some  two  cu: 
three  days'  out  of  the  Mersey,  landsmen  may  fairly  ask 
whatbuainess  had  the  ship  so  near  Bcilly  P    Whore  was 
science  ?    Where  seamanship— I  mean  of  the  ready  and 
foreseeing  kind— in  that  case  ?    In  instances  like  those 
of  the  Fiesident,  lost  now  many  years  since,  and  the 
Ciii/  of  Boston,  lost  in  1870,   both  in   some  unknown 
mysterious  way,  but  probably  cni^ed  and  sunk  by  ice- 
bergs, it  might  be  asked,  are  not  the  tracks  and  seasons 
of  icebergs  known  sufficiently  for  commanders  to  be  able 
almost  certainly  to  avoid  them  ?      Or,  take  again  the 
awfully  sudden  foundering,  off  Cape  Finisterre,  Spam, 
of  H.M.   ironclad  Captain.     Can  any  ono  now  regard 
the    earnestness    and     persistent    confidence     shown 
against  all  odds,   by  the   late  gallant  Cowper  Coles, 
and    by    Captain  Burgoyne,    (brave   son  of  a  brave 
fiither),  and  proved   by  their   going   out   in  the  ship, 
and  evinced  also  by  the  thenTirst  Lord,  when  entriisting 
his  son  to  her,  otherwise  than  as  a  species  of  heroic  in- 
fatuation ?    No  one  doubts  the  high-minded  patriotism 
of  tike  three  distinguished  men  just  alluded  to,  or  chal- 
lenges their  sincerity.     Speaking  ex  poat  facto,  it  is  now 
pretty  obvious  that  this  mighty  vessel  was  over-masted 
for  her  flotation  and  stability ;  that,  as  a  whole,  form, 
material,  beam,  low  free-board,  and  weight  of  armour, 
rig,  engines,  offensive  armament,  and  general  equipment, 
the  involved  a  paradoxical  combination  of  conditions ; 
and  paradox  vindicated  itself  under  ciroumstanoes  which 
carried  desohition  and  tears  inio  hundreds  of  families, 
whose  sons  (ill  spared)  found,  at  one  fell  swoop,  a  coffin 
and  a  grave  in  what  was  intended  to  be  tkeir  oasUe  and 
safe  home  at  sea. 

And  has  not  this  terrible  incident  increased  very  much 
tlte  distrust  of  our  iron-dads  f  Ought  not  "  science  "  to 
have  discovered  beforehand  that  the  Gaptam  would  neoes- 
larily  be  unsafe  in  a  gale  of  wind,  •  or  when  rolling 
heavily  ?  Seamanship  may,  in  many  oases  of  imminent 
danger,  do  something,  and  may  effaot  the  saving  of  tko 
■hip,  but  it  cannot  reconcile  principles  in  hidden  and 
dMdly  antagonism.  Or  take,  agadn,  the  degrees  of 
"  roll,"  as  recorded  in  the  last  autumn  cruise  of  the  iroa- 
dad  squadron.  Is  there  not  one,  at  least,  of  these  ships 
which  ought  not  to  be  trusted,  with  men,  guns,  and  sJl 
in,  outside  the  Solent?  Can  safety  co-exist  otherwise 
than  as  a  temporary  state  with  the  highest  degree  of 
"  roll "  actually  registered  on  th^t  cruise  ? 

The  reflection  I  make  firom  the  above  oonsidaraiamns 
is  this,  to  use  Mr.  Breed's  nwords,  that  a  "  1rd^lestabIisfaad 
and  wisely  managed  "  naval  university  "  fur  the  geaasA 
and  technical  education  of  naval  officetS'Of  all  oiaaM^" 
is  very  mnoh  needed,  and  that  such  an  iaatUtttien  would 
be  a  glory  to  the  nation. — 1  am,  &c., 

A  Salt's  Ban. 
Dryelanda,  Jsnaary  12th,  1811. 


with  their  experiments,  1  maintain  that  the  tacts  brought 
out  do  not  logically  warrant  the  assumption  that  suolx 
accurate  determination  has  been  ol^tained.— I  am,  Ac., 

E.  Hunt. 

ai«»gow,  J»nu»ry  18, 18M. 


THE  FORESTS  OF  INDIA. 


ABOUT  COLOUR. 


SiK,— Referring  to  Mr.  Benson's  letter  in  the  Jtmnul 
for  the  12th  inst.,  I  beg  space  to  remark  that  what  he 
lays  about  "  blue"  simply  confuses  the  question,  with- 
out being  a  reply  to  my  oritioism.  A  hue  midway  be- 
tween green  and  "  violet,"  or  "  blue-vielet,"  is  as  much 
entitled  to  a  simple  distinctive  name  as  yellow,  which  it 
similarly  placed  between  green  and  red ;  and  if  we  do 
not  call  that  hue  "  bine,"  what  are  we  to  call  it  K 

In  his  second  paragraph,  Mr.  Benson  seems  to  me  to 
have  gone  slightly  beyond  the  mavk  in  two  ways :— Ist. 
He  assumes,  apparently,  tJiat  I  am  onljr  just  now  ■experi- 
menting and  investigating  the  sttbgect,  whereas  the 
sxperiments  I  referred  to  were  made  a  dozen  years  a^. 
ind.  Like  other  disoiples,  he  seems  inolined  to  donurtise 
more  than  his  teachers.  I  do  not  think  the  au&orities 
he  names  have  "  aoourately  determined"  what  precise 
eolonr  sensations  should  be  sailed  simple  or  primary, 
nor  even  in  their  writings  have  impUsd  lihat  th^  them- 
■dnvs  think  -ttiey  hsve.    At  anry  rats,  being  so^maintad 


SiK, — I  have  read  the  very  able  paper  on  the  "Foreate 
of  India,"  and  would  like  to  make  a  few  remarks  on  it. 

"Elephants  every  year  are  becoming  fewer,  especially 
in  Southern  India,  and  their  destruction  must  be  con- 
sidered a  mistaken  policy."* 

Some  five  years  ago,  the  Madras  government  took 
this  very  question  up,  and  the  destruction  of  elephants 
was  strietiy  forbidden.  The  Cingalese  capture  and 
carry  away  to  Ceylon  large  numbers  of  these  smmalu  , 
this  will  in  a  measure  account  for  tiieir  grsdnal 
disappearance  from  ottr  forests.  .     . 

The  ConoUy  plantationsf  are  a  great  snccess;  but  -wbai 
about  the  abortive  attempt  of  the  Forest  Department  m 
other  districts,  Knmool  for  instance.  

Daily,  each  engine  woAed  on  the  Madras  lines  con- 
sumes  35,000  pounds  of  wood,  and,  assuming  the  avtr^n 
tree  to  weigh  (when  dried)  one  thousand  pounds,  the 
fuel  annuity  required  for  efficieatly  working  the  rail- 
ways of  tixat  presidency  would,  in  trees,  represent  thr«e- 
quartera  of  a  million.  Colonel  Wragge  has  most  ably  and 
persistently,  from  time  to  time,  brought  to  nobce  the 
enormous  expenditure  incurred  by  Indian  railwars, 
owing  to  the  excessive  cost  of  fuel,  and  his  remarka 
naturally  suggest  the  grave  question  to  our  minds  :— 
Is  the  iron  way  the  mode  of  locomotion  best  smted  for 
India  ;  and  if  it  is  not,  which  is  ?  There  are  several  im- 
portant objections  to  railways  existing  in  prospectiTO^^ 

1 .  Cost.  Mile  for  mile,  the  first  cost  of  a  railway  iattree 
times  as  much  as  that  of  a  navigable  canaL 

2.  The  drain  on  the  country.  That  whereas  the  rau- 
way  has,  and  is,  destroying  our  forests  at  an  alarmingly 
rapid  rate,  canals  have  not  and  cannot  injure  them,  ^^ 

3.  Failure  in  meeting  the  wants  of  the  cuuuUy.  Tim 
natives  along  the  line  have  returned  to  the  old  mode  of 
despatching  goods.  _  ^  , 

4.  Canals  possess  all  fiicilibcs  which  railways  oOfer,  ana 
tiie  additional  ono  of  extending  irrigation. 

I  believe  that  a  perfect  network  of  remunerative  navi- 
gaWe  canals  could  be  cut  all  over  India,  connecting  Gie 
firterior  -wKh  ttre  prrait  Bca-port  towns.  The -pecnliM 
«it«ijeon  of  •♦he  tivctb,  the  fact  that  the  rain&al  » 
ewwmons  Kt  thetx  sources,  the  scanty  quantity  rf  coal, 
are  causes  sufficient  to  my  mind  for  asserting  fhat  our 
Eastern  Empire  is  peculiariy  adapted  by  nature  for  m- 
temal  navigation  and  irrigation.  

The  Madras  Irrigation  and  Canal  Company  have  com- 
pleted a  canal  from  the  Tombodra  (eighteen  miles  aboTO 
Knmool)  up  to  the  town  of  Cuddapah.  Now  tliis  work 
can,  without  any  difficulty,  be  connected  vrith  existuffi 
irrigation  works  in  the  Nellore  district,  and  were  tha 
accompKshed,  Bellary,  Knmool,  Cuddapah,  Mid  HeEoie 
would  have  perfect  water  communication  with  the  grtM 
sea-port  town  of  Madras.  Again,  by  connecting  thfl 
channels  on  the  river  Bhowany  with  those  on  the  Om- 
very  (an  undertaking  quite  practicable^,  the  coBPse 
planters  of  the  Shevaroys,  Anamalies,  and  Neilghemea 
would  be  enabled  to  transport  their  produce  by  -watw 
to  the  towns  on  the  south-east  coast.  _^ 

Favonrable  sites  abound  all  over  India,  winch  ooal4> 
with  reasonable  outiay,  be  converted  into  capacious  tanks, 
capable  of  holding  many  millions  of  cubic  yards  of  ■»"*«; 
An  additional  reason  why  hydraulic  should  have  tto 
preference  over  railway  works  may  be  adduced  ftmn  fhe 
fate  famine.  All  ryots  holding  lands  under  chaim^ 
suffered  no  losses,  tihmr  fields  produced  grain,  ftc,  m 
normal  quantities,  but  they  saw  the  crops  of  W"^* 
fortunate  neighbours  fail;  tiiey  saw  this  disastersucoecasa 


fliiwfesfl?  vjoogi'e^ 
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<y  po-nv^,  -moit,  diai«ae,'«nd  deatix.  R  wae  a  oroel  and 
leartrendinit  sight  to  see,  as  I  have  done,  starved  beings 
Fander  about  the  country,  searching  for  food,  eating 
jraSB  or  IMiVO^  and,  in  one  ceaa,  diinn  to  ^paase  the 
xarinfB  of  hanger.  Many  a  grateful  peasant  hare  I 
met  who  blessed  the  name  of  Cotton,  an  officer,  by  the 
ray,  wholasaaeeiTedno  adaquataiewatd  ftir  his  splendid 
lerricea. — laai.tc,  B.  F.  Tatlob,  Capton. 

30,  Cwv-^-tenoe,  SlMphwd'a-biub, 
Kth  Jannarr,  18T2. 


VOTXS    OS    8C1XSCK 


Skaeao*  haaconi*  to  the  aid  of  th«ae  ioiHViva»t»  wbem 
rnaimrmi  fiMial  oigaa  beteays  hf  it»  nbaaity  tha  depth 
and  stTength  of  their  potations.  The  "  joUy  red  Bose" 
ut  the  mordinate  lover  of  alcoholic  stimulants,  may  notv 
U  idagated  to  Um  liat  of  eonblo  diaaases,  thanks  to  a 
Aoicli  physician,  Cr.  Bemier,  who  has  successfully 
tNated  somo-oMOB  of  tbiskind  by  the  local  appUoatioii  of 
la  electric  coirent.  Among  other  patieots, »  lady  at 
U{^  rank,  to  whose  nose  the  wire  of  the  doctor's  galvanic 
lattery  had  been  applied,  has  now  the  satisfaction  of 
aovin^  among  her  fellow-beings,  free  from  the  bacchan- 
duin  fane  which  had  long  tainteid  that  important  fiidal 
oz;gan.    Thia  ia  the  latest  triumph  of  electncify. 

To  the  popnl&r  eye  the  only  metals  which  are  diitinotly 
edeand  axe  gold  and  copper.  The  scisntifio  eye,  how- 
•nc,  in  the  degxadatian  of  the  light,  reflected  from 
poli^ied  metaUic  surfaces,  discovers  the  eziatenoe  of 
coloiir  in  almost  every  metal,  although  it  ia  so  diluted 
with  white  light  as  to  be  ahnost  invisible.  To  render 
apfaz^ik  the  ot^urs  of  metals,  the  best  way  is  to 
Bonaf*  tare  plaiee  of  the  metal  face  to  face,  and  at  a 
YHin  <>ia>aiiee  apart,  and  project  upon  one  of  them  a 
beam  ot  li|^  in  such  away  as  to  cause  it  to  be  reflected 
from  one  sarface  to  the  ouer  at  a  small  angle  of  in- 
cidenee.  If  the  number  of  incidences  be  enough,  all 
flie  wliits  Sgbt  will  have  disappMued,  and  only  the  pure 
ealoared  o^a  be  visible.  This  is  the  way  in  which  the 
coloon  of  metals  have  been  determined.  Starting  at 
this  point,  Professor  C.  A.  Seeley  has  communicated  to 
the  New  Tork  Lyceum  of  Katural  History  another 
method  of  developing  the  true  colours  of  metala.  When 
white  light  ia  deoompoaed  by  a  coloured  body,  the  re- 
flected Mtloaied  ray  is  complementary  to  that  part  of  the 
i^ute  light  which  is  transmitted  or  absorbed ;  if  a 
coloaied  body  be  seen  both  by  transmitted  and  reflected 
l^jht,  the  ooumrs  so  seen  should  be  complementary,  or 
itearly  so.  To  these  statements  there  appear  to  be  ex- 
ccjrtioDa,  tot  example,  the  coloured  transparent- salts  of 
metals  diow  the  same  colour  by  reflected  as  transmitted 
li^t.  Professor  Seeley,  however,  believes  that  such 
diacrepancies  are  capable  of  being  explained  away, 
far  it  may  be  shown  that  the  supposed  reflected 
light  of  the  exceptions  is  really  a  part  of  the 
transmitted  light,  which  has  been  r^umed  by  internal 
reflection;  such  mixture  of  the  traannitted  with  the 
xeBectcd  light  implies  a  consideTable  degree  of  trans- 
parency of  the  substance  under  tost.  The  lustre  and 
whitsosas  of  metals  ha.ve  a  close  relation  to  theii  opacity 
and  deaaiW ;  peihapa  theit  relation  is  that  of  efiect  and 
cause.  If  the  opacity  and  density  of  metals  be  pro- 
pireeaiTely  decreased,  the  optical  metaUic  character  will, 
m  this  same  ratio,  be  diminished ;  the  bue  colour, 
by  reflected  light,  would  beooma  brig^iter  and  fr^er 
frent  white  l^ht  until  it  came  to  bo  contaminated 
with  sure  and  more  of  the  returned  transmitted 
light.  Such  changes  are  baaatifally  exemplified  by 
the  gradual  additkn  af  the  solvent  to  aniline 
ooloan  in  crystals.  Aniline  oeknin,  pmssian-blue, 
tnfigo,  csnnine,  and  all  other  dya-stnfls  which  have 
very  great  tinctorial  powers,  have  tb*  iMtidlic  lustre. 


and  their  eolonr  b^  transmitted  light  is  nearlj 
oom{iIaiiiaBtary  to  that  by  reflected  light.  In  their 
ration  to  light,  Ptofsswur  Seeley  suggests  that  metals 
are  closely  analogeas  to  those  dye-Btu&  which  show  a 
bsonasd  surfaoe  by  reAeoted  liglat.  Metals  are  more 
parieotly  bronaed  beoauso  their  opaeity  and  density  are 
greaten  This  theory  requires  for  ila  demonstration  a 
tcaasparent  diluent,  or  solvent  of  metals  which  shall 
have  no  cheatical  action  on  thoa.  For  a  few  of  the 
metala  such  a>  solvenb  ia  an  anhydrous  ammonia.  If 
the  menstouoB  be  added  to  the  white  alkali  metals,  the 
whiteoeas.  dis^pears,  and  is  replaced  by  copper  redness, 
which,  at  lasti  gives  place  to  the  blue  of  transmitted 
light.  'n»  chrages  of  tint  in  this  case  from  copper  red- 
Baas  to  tinns parent  bhis,  ma^  be  esaotly  repeated  by 
treating  pare  aniline  bine  with  alcohol.  The  alkaU 
aaet^  are  then  copper  red  in  reflected  light,  and  by 
transmitted  light,  blue.  That  tiie  salta  of  copper  are 
bine  u,  in  this  connectiaa,  perhapa  of  consequence.  The 
solution  of  metals  without  definite  chemical  action  is  an 
idea  having  covparative  novelty. 

So  far  as  the  reports  of  the  scientific  observers  of  the 
solar  eclipse  have  been  collated,  everytiung  was  highly 
sucoessfuL  Writing  to  Nature,  from  Ootacamund,  on  the 
19th  ult.,  Mr.  Norman  Lockyer  gives  a  graphic  account 
of  the  eclipse,  as  witnessed  by  him  at  Bckul.  Speaking 
of  the  corona,  he  describes  it "  as  beautiful  as  it  is  possible 
to  imagine  anything  to  be."  It  looked  strangely  weird 
and  uneuihl^.  The  air  was  dry,  there  were  no  clouds, 
and  everything  was  quite  serene.  There  was  in  the 
landscape  no  ghastly  effects,  due  to  the  monochromatic 
Ughts  which  chase  each  other  over  the  gloomy  earth. 
The  corona  was  of  the  purest  silvery  whiteness.  Trying 
the  spectrum  of  a  streamer  above  the  point  at  which  the 
sun  had  disappeared,  he  says  it  waa  undoubtedly  the 
tram  of  ^wing  gas.    At  this  station,  five  fine 

Eographs  of  the  eclipse  were  obtained.  Captain 
lear,  writing  on  the  6th  inst^  on.  board  of  the  s.b. 
Indus,  describes  how,  when  totality  came  on,  the  light 
decreased,  and  the  lines  in  the  spectcum  increased  with 
great  rapidity,  both  in  number  and  brightness,  until  it 
seemed  as  if  every  line  in  the  spectrum  was  reversed, 
after  which  they  quickly  vanished,  and  all  was  darkness. 
The  colour  of  the  corona  appeared  to  him  to  be  a  light 
j^ikish  white,  very  brilliant.  Ho  saw  no  streamers. 
The  rest  of  the  sky,  and  everything  around  had  a  blueish 
tinge. 

The  scieotlflo  world  will  regret  to  Isam  that,  owing 
to  the  state  of  Professor  Huxley's  health,  he  has  been 
compelled  to  relinqnish  all  work  for  the  present.  To 
reomit  his  health,  he  has  gone  to  Egypt,  from  which 
country  he  is  expected  to  return  in  the  spring. 

The  efiect  of  mercurial  vapour  on  iodide  of  ailvw  is 
well  known  to  those  who  are  acquainted  with  the 
experiments  and  photographic  process  originated  by 
Daguerre.  M.  Merget  has  made  some  further  inter- 
esting researches  into  the  vaporisation  of  mercury. 
The  foUawiog  proceaaes  have  arisen  out  of  his  ex* 
pwimenta  :--Traoe  upon  a  sheet  of  iMiper  a  drawing 
of  any  land,  with  a  B<uution  of  either  nitrate  of  silver  or 
chlonde  of  gold;  the  drawing  or  writing  thus  made  will 
be  invisible.  I£  the  paper  be  placed  over  a  vessel  con- 
taining mereury,  suficicnt  vapour  will  be  generated, 
even  at  an  ordinary  tamperature,  to  oonununicate  to  the 
previously  invisible  drawing  a  black  tint.  One  would 
scarcely  havd  expected  that  a  brilliant  and  heavy  metal 
like  mercury  would  emit  a  vapour,  yet  of  the  fuct  here 
mraitioned  there  cannot  be  any  doubt  whatever.  It  waa 
the  accidental  preaenoe  of  a  Uttle  mercury  in  a  drawer, 
in  which  M.  Daguerre  had  stored  away  one  of  his 
ezpeiimeutal  photographic  platca,  that  led  to  the  dis- 
covery associated  with  his  name  ;  and  M.  Ber^et'a  recent 
applications  of  this  almost  insensible  vaporisation  bid 
fair  to  asaume  great  importance.  Oneof  these  applications 
is  a*  follows :— "  Expose  a  sheet  of  paper,  or  a  piece  of 
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wood  aboTB  mercoty.  The  Tapour  \rill  inmniute  itadf 
'within  the  pozes  of  the  paper  or  wood,  and  when  a  iheet 
of  prepared  paper  is  ^aced  against  the  sheet  or  the 
wood,  the  detuls  of  vegetable  construction,  however 
delicate  they  may  be,  will  be  seen  reproduced  upon  the 
paper  with  scmpnlons  fidelity ;  in  fact  the  sensitiTeness 
of  the  process  is  such  that  it  will  indicate  the  slightest 
traces  of  mercury,  either  in  the  bodies  of  animals  or  in 
the  atmosphere.  In  all  looking-glass  manufactories,  no 
matter  how  lu«e  and  well-Tentilated  they  may  be,  it 
has  been  proved  that  from  the  floor  to  the  ceiling  the 
atmosphere  is  constantly  saturated  with  mercurial  Tapour. 
Workmen  who  only  remained  for  four  houn  a  day  in 
such  a  place,  have  their  skins,  beards,  hair,  and  clothes, 
impregnated  with  mercury,  so  that,  even  outside  of  the 
workuop,  they  remain  under  the  influence  of  the  dele- 
terious emanations  from  this  metal.  The  hands  of  a  work- 
man in  one  of  these  factories,  when  placed  over  a  sheet 
of  prepared  paper,  left  a  faithful  imago  of  it  In  con- 
nection with  this  subject,  it  is  proper  to  observe  that  it 
has  been  known  for  some  time  that  the  vapour  of  sulphur 
is  an  antidote  for  that  of  mercury. 

Some  ez}>eriment8  for  showing  an  improved  quali^ 
of  gun-cotton,  as  made  by  Hr.  Funshon,  took 
place  at  Wormwood  Scmbbs  on  Wednesday  last. 
Hr.  Pnnshon  claims  to  be  able  to  produce  a  gun- 
cotton  of  any  required  explosive  quality,  so  as  to 
suit  any  purpose  for  which  it  may  be  wanted,  and  at 
the  same  time  ensure  perfect  uniformity  of  manufiu;- 
ture.  He  also  claims  that  by  his  treatment  the 
difficulty  of  stowage  is  got  rid  of,  and  that  his  gun- 
cotton  may  be  stored  di^  without  any  liabilify  to 
decomposition  and  consequent  spontaneous  explosion. 
He  accomplishes  hiis  objects  by  covering  the  particles 
of  gun-coUon  with  sugar,  with  chlorate  and  potash, 
or  other  salts,  so  as  to  separato  the  particles  of  cotton, 
and  by  varying  the  proportions  and  quantities  of 
these  materials  to  suit  the  special  explosive  quality 
required.  The  experiments,  however,  on  Wednesday 
were  simply  to  test  the  qualify  of  the  cotton  as  prepared 
for  rifle  shooting  as  compared  with  gunpowder.  The 
cartridges  contained  60  grains  of  cotton,  and  were  tried 
against  gunpowder  cartridges  containing  60  grains,  70 
grains,  and  84  grains.  The  first  trial  was  against  a 
target  composed  of  fourteen  pine  boards,  of  one  inch  thick, 
.  clamped  toother,  and  at  25  yards'  distance.  In  this  case, 
the  bullets  in  aach  instance  passed  through  all  the  boards, 
and  splashed  against  the  iron  target  oehind;  but  at 
longer  distances,  up  to  200  yards,  the  gun-ootton  still 

?enetrated,  while  the  gunpowder  cartridges,  containing 
0  grains,  and  ultimately  81  grains,  had  to  be  used  to 
effect  the  same  amount  of  penetration.  At  600  yards, 
the  shooting  from  the  shoulder  with  the  gun-cotton 
cartridges  was  regular  and  good. 

The  famous  Polytechnic  School  of  Paris  is  at  present,  as 
it  always  has  been,  both  a  military  and  civil  college,  wUIe 
the  Ecole  de  Saint  Cyr  propares  young  men  for  uie  army 
only.  It  is  now  proposed  to  make  the  character  of  the 
two  schools  more  completely  distinct,  by  transferring  the 
Ecole  Polytechnic  from  the  War  to  the  Public  Works 
Department  of  the  Stete.  If  this  plan  be  carried  out, 
this  school  will,  in  future,  like  the  Ecole  des  Arte  et 
H^tiers,  only  train  pupils  as  civil  engineers  and 
chemisto  for  the  services  of  the  mines,  foreste,  telegraphy, 
ponte  et  chauss^es,  and  the  tobacco  and  other  manu- 
factories of  the  stete.  The  school  of  Saint  Oyr  will  then 
assume  greater  importance  as  the  only  esteblishment  f6r 
military  education.  On  leaving  this  school,  the  young 
officers  will  proceed  to  one  of  the  special  military  colleges 
at  Rouen,  Saumur,  or  that  of  the  military  staff  of  Paris. 
It  is  further  proposed  to  establish,  in  connection  with 
Saint  Cyr,  preparatory  military  schools  in  various  parts 
of  the  country,  to  which  the  diildren  of  officers  and  of 
soldiers  and  national  guards  killed  during  the  war  with 
Germany  will  be  admitted  gratuitously. 


CALSHDAB     OF     MEETIHG8. 


OBDDTABT  KESTDrOS  01  THE  800IXTT. 

"Wednesday  evenings  at  eight  o'clock. 

Jantabt  31st. — "  On  Individual  Providence  for  Old 
Age  as  a  National  Question."  BvO.  C.  T.  Babtlxt,  Eaq., 
Treasurer.  On  this  evening,  the  Right  Hon.  the  Esiil 
of  SniBT  will  preside. 

Fbbrvast  Tth. — ■■  On  the  Foreste  of  England,  their 
Restoration,  and  Scientific  Management."  By  Thomas 
WmoTOLD  Webbeb,  Era.,  Officiating  Deputy  Conser- 
vator of  Forests,  Central  Province  of  India. 

Fbbkcakt  14th. — "OntheStudyof  Economic  Botany, 
and  ite  Claims  Educationally  and  Commercially  Con- 
sidered." By  Jambs  Collins,  Esq.,  F.B.S.  Edin., 
Curator  of  the  Museum  of  the  Pharmaceutical  Society 
of  Oieat  Britain.  

nrOIA  C0HFEREKCE8. 

Conferences  will  be  held  on  Friday  evenings 
as  follows : — 

This  Evening,  Januart  26th. — "On  the  Route  to 
Western  and  South  Western  China  by  the  Irriwadi  and 
other  Rivers  of  India,  and  the  Commercial  Advantages 
attached  to  it."  The  Conference  will  be  opened  by 
Commander  F.  E.  Manns&s,  and  will  commence  at  eight 
o'clock. 

Fsbbvabt  23b]>.— «  On  India  as  a  Field  for  Private 
Enterprise."  TheConferenoewillbeopenedbyFnsDB 
Oamfbsll,  Esq.,  of  Assam. 


Ura. 


Toss... 


BCIEHTI7IC  HEEIIHte  FOB  TEB 

.„.8ool*l  BduuM  AiaoeiaUon,  a.     Mr.  W.  Veroon  Hueonrt. 

Q.C.,  II.P.,  "  On  OrfuiaaUon  of  Cosrta  of  Lav  and 

Eqoltjr." 
London  InsUtatton,  i.     Proftoor  Odllof,  "Xlaasotary 

Chamiitry." 
Medksl.g. 
Aotmrlei,  t.     Hr.  C.  J.  Bonyon,  H.A.,  "On  ttw  Valusor 

lleunra  of  Proof  in   >   Liquidation   of  cnrrent   Life 

In^amDoe  Folido,  eonddered   wlUi  nfemee    to  the 

dteUloni  in  B«ll't  and  Lancattor'i  csm*." 
Soval  DnlUd    Strrlca  InsUtnUon,   St-     Mr.   Hsthaaitl 

Bamaby,  "Modem  Sliipi  of  War,  ••  lUastnUdby  the 

Model!  in  the  Initltntion."  { 

CtTll  Engineer!,  8.     Mr.  Qeo.  Gordon,  "On  th«  Yalo*  o 

Water,  and  its  Storage  and  DlatrllMtlon  in    Soatheni 

IndU.'^ 
Boyal  InsUtattoo,  3.     Dr.  Bulbatford,  "On  the  Ciico- 

latory  and  Nerron*  Syttems." 
WBD.....SOCISIT  OF  AM8,  8.     Mr.  George  C.  T.  BarUey, 

"  On  IndiTidnal  Providence  for  Old  Age  ai  m  Natiooal 

Qneatton." 
Science  and  Art  Department (SontJi  Keoaiogton  Masaan). 

2t.     Profeieor    Quthrie,    "Elementary    Pbyilca   and 

Chemistry." 
TBinu...BoyaI,  Si. 

Anttqaarles,  St. 

Unaaan,  8.    fir.  George  Bentham,  "  On  the  ClmHIoatton 

and  Geographical  DIattilntioa  of  Compodta." 
Chemical,  8. 
Boyal  Society  Clnb,  S. 
ArtiM  and  Amatenn,  8. 
London  iBftltottoii,  >). 
Boyal  loatttntlon,  S.    Prof.  OdUng,  "  On  th«  Chsmialiy  of 

Alkaliai  and  Alkali  Mannftetor*." 


Annual  Meeting,  and  B«v.  T. 
ChlorlUo    Marl  Depoatts  cf 


Fbl Geologiatt'  Aooelation,  }|. 

G.   Bonney,    "On    tke 

Cembridge.* 
Philological,  si. 
Boyal  Institodon,  ».     Prof.  Typdall, 

Identity  of  Light  and  Badisnt  Heat." 
Archwloglcal  Institate,  4. 
Boyal  United  Sarriee  Inetitntion,  3. 

0.  Efans,  B.M.,  "On  the  Pretent  SU.../.  ».»  ^_i^ni»^< 

respecting  the  Magnetiem  ef  Iron  Shipa,  and  the  Trsai- 

meot  of  ttieir  Compaaea.** 
Bat Boyal  IntUtottoo,  S.     Mr.  Donne,  "On  tb*  Oaatre  la 

Shakeapean'a  Time." 
Sdenea  and  Art  Department  (Sooth  Kenilngtoo  Vaasoaa), 

U.    Prof.  Gathrle,  F.IL8.,  "Elemeniary  Ftayaies  aad 

^•»^"i gitized  byTjOOgTe 


'Reiaarks  on  the 


Stafr-Ou«alB  F.  J. 
On  the  Pretent  Stateof  onr  Kaowladg* 
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Idnriral  ef  \hj  ^otittg  of  ^rls. 


ITo.  1,002.     Vot.  XX. 


mil) AT.   FEBRUARY  2,  1872. 


iiftrtluaocitlvilunadlieaddrtutdtolluSierttarf, 
Mm-tlrett,  AdtlpM,  LoKdm,  W.C. 


PBOCEEDINGS   OF   THE    SOCIETY. 


UKnnCEllEHTS  BT  THE  COUNCIL. 


SJLH.  THE  FRESIBEirr. 

"Hie  {ollomng  letter'  has  been  received  from 
GmwmI  Sir  Wm.  Knollys,  in  reply  to  the 
ntolatioit  of  congratulation  to  H.R.H.  the 
Praideot: — 

Sandringham,  King's  Lyno, 
Janaary  31, 1872. 

fin,— I  am  directed  by  the  Prince  of  Wales  to  request 

tkrt  Jim  wiU  tanrey  to  the  Council  of  the  Society  for 

tfe  Eneoiuageinent  of  Arts,  Manufactures,  and  Com- 

asne,  ud  uxcpt  youraelf,  hia  sincere  thanks  for  the 

w"ih*ian  th«y  have  passed  and  yon  have  transmitted, 

I  their  satisfaction  and  offering  their  congratu- 

I  His  Koyal  Hi^hneo's  recorary  from  his  late 

Jtn^miKt  ilhiesj. 

I  have  the  honour  to  be.  Sir, 

Your  most  obedient  servant, 

W.  Enollxb. 


MOSCOW  XXHIBmOX. 

3k  Committee  have  received  a  communica- 

Ai  from    Berlin,   informing    them    that    the 

j  Jbiilu  of  Commerce  there,  in  reply  to  a  letter 

i  iUrcue<l  to  him  on  the  subject  of  transit  per 

j  >tf,  flmragh  North  Germany,  of  goods  from  the 

^Mted   Kingdom    destiaed    for  exhibition  in' 

1<H(iir,  has  consented  that  these  shall  be  placed 

OB  Aeame  footing  as  exhibits  from  Germany — 

*^,  arJmmry  rat**  going,  and  returns /r«e. 


stnscBipnoKs. 

Th«  Christmas  subscriptions  are  due,  and 
Moolil  be  forwarded  by  cheque  or  Post-oifice 
v^r,  raroased  "Coutta  and  Co.,"  and  made 
J^ihl«   to  Mr.  Samuel    Thomas   Davenport, 

'WflUOCker. 


KOHTH  OBDnrABY  UXOtSO. 

Wednesday,  January  Slst,  1872  ;.  The  Eight 
Hon.  the  Earl  of  Derby  iii  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society : — 
Crawford,  Tyson,  Messrs.  Dolland  and  Co.,  1,  Ludgate- 

hill,  E.C. 
Davidson,  T.  F.,  80,  Newgate-street,  E.G. 
Dipnall,  James  F.  T.,  Beckenhiim,  Kent. 
Dow,  Patrick  C,  39,  Lime-street,  E.G. 
Erlanger,  the  Baron,  43,  Lothbury,  E.C. 
Evored,  R.  B.,  28,  Drury-lane,  W.C,  and  Surrey  Works, 

Smethwiok,  near  Birmingham. 
Gibbons,  Gteorge,  9,  Southwark-street,  Borough,  8.E. 
Harris,  Eev.  J.  C.  Uoyd,  Billinghurst,  Sussex. 
Hopkins,  Henry,  42,  Houndsditch,  E. 
Isaacs,  lienry  A.,  60,  Fenchuroh-street,  E.C. 
McLeod,   Sir  Donald  Friell,  Bart.,  K.O.S.I.,   C.B.,  1, 

Clarendon-road,  Victoria-road,  Kensin^n,  W. 
Malam,  William,  Laagley-villa,  Forest-hill,  S.E. 
Mills,  Charles  H.,  M.P.,  67,  Lombard-street,  E.C. 
Mitchell,  Benjamin,  8,  Dacre-park,  Leo,  Kent,  S.E. 
NiehoUs,  H.  F.,  Mayor  of  Bridgwater. 
Norwood,  C.  M.,  M.P.,  2,  BiUiter-street,  E.C. 
Pease,  Charles,  Darlington. 
Talbert,  B.  J.,  11,  Argyle-street,  Eegent-street,  W. 

AND  AS  HONOBAKT  COlUtBSPONDINO  MBXBaR. 

Delondre,  Augnstin,  Rue  des  Juifs,  20,  Paris. 

The  following  candidates  were  balloted  for, 
and  duly  elected  members  of  the  Society  :  — 

Ashby,  Frederick  William,  Staines. 

Caine,  William  8.,  16,  Alexandra-drive,  Liverpool. 

Campbell,  Frederick,  82,  Hereford-road,  Westboome- 

grove,  W. 
Cape,  Lawson,  M.D.,  28,  Curson- street,  W. 
Cawley,  Charles  B.,  M.P.,  National  Club,  S.W. 
Chaplin,  Henry,  M.P.,  Blankney-hall,  Sleaford. 
Dietrichson,  Lauriti,  127,  Lancaster-road,  NottiBg-hiU, 

Dougall,  James  Dalriel,  51,  Bedford-gardens,  Kensing> 
ton.  W.  „   „         . 

Dunn,  John  Messenger,  30,  Clarerton-streetiSt.  George  ». 
square,  S.W. 

Edmondson,  Joseph,  Balmoral-place,  Haliiax,  OM 
Brunswick-mills,  Halifox  , 

Espinasee,  Francis,  4,  Stafford-phice,  Buckingham-gate, 

Finnie,  William,  M.P.,  Nowfleld,  Kilmarnock. 
Goldsmid,  Sir  Francis  Henry,  Bart.,  Q.O.,  M.P.,  Bend< 

comb-park,  Cirencester. 
Guthrie,   Professor,   F.R.S,,   Royal  School    of   Minei^ 

Jermyn- street,  S.W. 
Hart,  Mrs.  Ellen,  10,  Carlton- terrace,  Harrow-road,  N.W. 
Haworth,  Jesse,  Pall-mall,  and  Strntt-street,  Mmichestw. 
Holden,  Angus,  Woodlands,  Bradford. 
Jones,  Charles,  Windaor-road,  Ealing,  W. 
Jones,  Rev.  John,  Hawthorn-villa,  Anfleld-road,  lAver- 

pooL 
Jones,  John,  Middlesborough. 
Lee,  Henry,  J.P.,  Sedgley-park,  Manchester.       _ 
Nnnn,  Richard  Joseph,  M.D.,  Savannah,  Georgia,  U.». 

America. 
Park,  James,  62,  Gracechurch-street,  E.C. 
Say  well,  George,  I,  Percy-circus,  PentonviUe,  »• 
Smithson,  Joslph,  Balmoral-place,  Hahfax,  and  Brun.- 

wick  Mills,  Halifax.  rt-«.«i 

Taylor,  Thomas,  J.P.,  Aston  Rowant,  TotBworth,  OsKra- 

shire. 
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Warren,  Joaeph,  U6,  New  Bond-street,  W. 
Weichert,  Wmikm,  19,  Bute-dock,  Cardiff. 
Whittall,  Alfred,  3,  Olarendon-terraoe,  Harrow. 

AND  A8  HONOBAST   0OKRB8P0NDINO  KBXBBB. 

Boche,   Martin,   M.D.,   President  of  the  Polytechnic, 
comer  of  Chesnut  and  Eighth  streets,  Fhiladelphift. 

Tile  Secretary  drew  the  attention  of  the  meeting  to  a 
series  of  twenty-eight  carved  oak  panels,  forming  part  of 
a  dining-room  wall  decoration,  executed  for  C.  B.  E. 
Wright,  Esq.,  Bolton-hall,  Yorkshire.  The  subjects 
are  designed  by  Mr.  G^rge  Look,  and  consist  of 
scenes,  in  which  the  animal  life  of  Britain  is  repre- 
sented. They  are  exhibited  by  Messrs.  0.  Hindley  and 
Sons,  of  134,  Oxford-street,  and  have  been  executed  by 
their  workmen,  whose  names  follow,  without  the  aid  of 
models.  Messrs.  Neavos,  Moutrie,  F.  M.  Gyselman, 
Richards,  Orimwood,  B.  Oyselman,  Hobbis,  Anderson, 
Macnamara,  Marshall,  Pierlay,  Egere,  Sparrow,  Modere, 
Baldwin,  and  Bastianello. 

The  paper  read  was : — 

INDIVIDUAL  PROVIDENCE  FOB  OLD  AGE  AS 
A  NATIONAL  QUESTION. 

By  George  0.  T.  Bartley. 

Societies  exist  for  charitable  purposes  of  almost  all 
descriptions.  So  numerous,  indeed,  are  they  that  it  is 
difficult  to  think  of  any  human  want  which  has  not 
some  sort  of  association  for  its  relief.  That  this  is  so  we 
may  be  justly  proud.  A  great  proportion  of  these  chari- 
table institutions  have  grown  up  in  our  own  time,  and  it 
is  somewhat  consoling  to  think  that,  in  spite  of  the  many 
prophets  who  seem  to  delight  in  preying  that  the  old 
country  is  becoming  rapidly  and  irretrievably  degenerate, 
the  creation  of  so  many  noble  institutions  has  accom- 
panied our  increase  in  wealth.  In  spite  of  all  that  has 
been  done,  however,  poverty  and  wretchedness  seem  to 
have  developed  in  the  same  degree  as  the  growth  of  our 
riches  and  our  charities.  No  doubt  several  causes  may 
be  oited  as  having  tended  to  produce  this,  and  varying 
opinions  will  be  given  to  explain  the  apparent  anomaly. 
Some  will  say  that  it  is  the  introduction  of  machinery ;  some 
may  put  it  down  to  free  trade ;  others  to  political  faults,  or 
administrative  blunders.  I  will  not  attempt  to  advocate  or 
rqeot  any  one  or  other  of  these  explanations.  I  venture, 
however,  to  think  that  there  are  two  causes  besides  any 
I  have  mentioned,  which  have  tended  pre-eminently  to 
produce  this  state  of  affairs,  and  those  are,  the  great 
absence  of  individual  providence,  and  the  fact  that 
charity  has  been  looked  upon  as  consisting  only  of  alms- 
^ving  and  relief,  and  has  almost  altogether  failed  to 
incolatte  and  encourage  habits  of  individual  providence. 

The  energy  of  each  charity  is  directed  almost  entirely 
to  alleviating  one  biandv  of  suffering.  Like  a  trader, 
it  advertises  and  touts  for  custom,  and,  indeed,  prac- 
tically, if  not  absolutely,  invites  recipients  for  its  alms. 
This  is  so  much  the  case,  that  the  prevention  of  poverty 
and  distress,  by  inculcating  habits  of  individual  provi- 
dence, so  &r  from  coming  within  the  functions  of  most 
charities,  may  almost  be  said  to  be  antagonistic  to 
their  work.  Thus,  an  energetio  pension  society  en- 
deavours to  increase  its  funds  and  the  number  of  its 
recipients;  it  is  its  business  to  do  so,  and  it  can  hardly 
be  expected  to  preach  effectively  the  evils  of  improvi- 
dence, and  to  encourage  people  to  put  by  for  old  age,  in 
order  to  do  away  with  the  relief  which  it  is  its  province 
to  offer.  It  can  hardly  strive  to  make  itself  useless,  nor 
point  out  the  evil  consequences  of  extravagance,  for  it 
exists  chiefly  for  the  purpose  of  making  up  for  sucli 
deficiencies.  Institutions  for  the  relief  of  destitute 
orphanage  or  widowhood  act  in  the  same  way.  Their 
object  is  excellent,  and  there  is  no  doubt  but  that 
they  do  incalculable  good  in  numerous  cases.  It  is 
nevertheless  apparent  that  the  community  would  be  the 
better  off  if  such  charities  were  not  required.    Such  a 


condition  of  society  is  not  likely  to  happen  in  our  time> 
but  the  nearer  we  approach  to  it  the  better,  and  our 
laws  and  habits  shomd  be  directed  towards  such  a 
standard  of  social  excellence.  No  one  can  deny  that 
it  would  be  better  for  a  widow  and  her  family  to  be 
left  with  £100  insurance  money,  their  own  through  the 
husband's  providence,  rather  than  that  she  should  be  left 
with  nothing  but  her  widow's  weeds,  so  that  charity 
should  have  to  supply  the  very  means  of  existence.  To 
steer  clear  of  the  two  evils,  namely,  of  encouraging  im- 
providence by  too  lavish  almsgiving,  or  of  aUowing  a 
neglect  of  providence  to  be  visited  with  too  severe  a 
penalty,  as  would  be  the  case  were  charity  to  stop  her 
work,  is  a  most  delicate  task. 

The  difficulty  of  increasing  individual  providence,  and 
even  of  bringing  the  subject  before  the  public  and  the 
employers  of  labour  is  great,  from  several  considerations. 
When  distress  comes  in  consequence  of  a  neglect  of  it,  as 
in  the  case  of  a  father  dying  or  becoming  permanentirdia> 
abled,  and  leaving  a  number  of  children  unpiovidad  for, 
it  is  impossible  to  point  at  the  widow  and  orphuis,  or 
to  lecture  the  drowning  man,  instead  of  trying  to  save 
him.  We  feel  we  must  do  something ;  our  hearts  yeam 
to  alleviate  in  some  way  the  distress  we  witness,  and  no 
one  would  say  but  that  we  are  right  in  giving  way — if 
we  only  do  so  wisely —to  our  charitable  feelings.  Again, 
in  the  time  of  prosperity,  we  are  apt  to  be  equally  un- 
successful in  our  efforts  to  inculcate  provid^oe.  Hie 
well-to-do  man  may  resent  any  suggestion  on  the  subject, 
or  if  he  do  not  go  so  far  as  this,  he  will  probably  think 
there  is  no  hurry  for  him  to  begin.  He  will  wish  to  pnt 
off  the  evil  day,  as  he  secreiJy  will  think  it,  for  all 
men  are  more  or  less  prone  to  procrastination  in  snch 
matters. 

Another  obstacle  to  inculcating  habits  of  providence 
is  that  litUe  or  no  sentiment  can  be  brought  to  bear 
on  the  subject,  as  is  so  easily  done  with  charity,  and  tew, 
comparatively,  can  therefore  be  induced  to  labour  in 
such  a  cause.  To  a  touching  case  of  distress  the  hardest 
will  sometimes  subscribe  his  money,  and  even  devote  his 
time ;  but  it  is  difficult  to  get  up  energy  for  the  prosy 
work  of  inducing  a  rou^h,  strong  man,  m  full  health,  to 
provide  for  his  family  in  case  of  his  death,  or  for  his 
own  old  age.  He  will  very  likely  be  found  to  be  obstinato 
and  pig-headed,  and  m  ly  fancy  you  have  some  personal 
interest  to  serve  in  what  you  are  suggesting.  Ag»m, 
the  abundance  of  charity  may,  and  often  does,  tend 
direcUy  to  induce  a  man  to  trust  to  Providence,  aa  he 
calls  it ;  and  he  will  say,  or  at  any  rate  think,  "  WeD, 
if  anything  happens  to  me,  I  suppose  some  chaiity^  or 
other  will  look  after  my  wife  and  children." 

Many  there  are,  even  in  a  superior  position,  ma^itig 
regularly  two  or  three  hundred  a  yetu-,  who  do  not 
attempt  in  any  way  to  provide  for  their  fiimilifla,  and 
who  seem  to  expect,  like  Mr.  Mioawber,  that  something 
will  turn  up  somehow.  The  conduct  of  these,  how- 
ever, is  really  intense  selfishness.  With  sudi,  it  is  not 
my  purpose  to  argue ;  they  should  know  their  duty  and 
beist  interest,  and  how  to  perform  it,  as  well  sa  I  can  tdl 
them ;  and,  if  they  continue  to  act  as  they  do,  tlisy 
and  their  iamilies  must  take  the  consequences.  The  in- 
dustrial classes,  living  by  weekly  wages,  are,  however,  in 
a  ver^  different  position.  I  hold  it  to  be  equally  their 
duty  in  nearly  all — might  I  say,  in  all  f — cases,  to  proTido 
according  to  their  means;  yet  their  fiuling  to  do  so, 
which  is  so  common,  is  due  often  to  ignonmca,  to  the 
want  of  opportunity,  and  to  the  hand-to-month  means 
of  living  which  so  many  of  them  are  compelled  to  adopt- 

I  propose  to  say  a  few  words : — 

1.  On  the  means  which  now  aro  in  active  operation, 
and  are  understood  more  or  less  by  the  industrid  nlsnnfis, 
for  encouraging  habits  of  providence,  and  how  they  are 
made  use  of. 

2.  How  they  fail  to  provide  for  old  age. 

3.  On  the  means  which  do  exist  for  enabling  a  man  to 
put  bv,  in  small  weekly  sums,  for  old  age. 

1  On  the  means  whidi  it  seems  desirable  shonld  he 
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kfanto 
bown  unong 
ftapupose. 


videnoe  for  old  age,  and  to  make 
the  facilities  which  exist  for 


l.-aB  tki  Hstu  whieK  are  now  in  Aotive  Operation,  and 
umteftoodiBoraerleMbythe  Iiidiutri»l  OUuea, 
fcr  iMOMagiiig  Hahto  «f  Proridenw,  and  hovthey 
■nudeBMol 

A. — Tbadis  TJinoNg. 

Tkit  ant  important  and  organised  means  of  encoarag- 

iagpniideBce  among  Oie  industrial  population  is  that 

■Vpiedtftiis  trades  unions,  the  benefit  societies,  and 

ue  BiiigatMDks.    All  trades  unions  are  benefit  socie- 

tiH.  fill  put  of  their  function,  not  only  to  watch  over 

tlie  iitaati  of  their  particular  trade,  but  elao  to  afford 

n^  to  Sua  membffis  when  incapacitated  from  work 

br  uddeot,  rickneaa,   or  a    scarcity  of   employment. 

ties  '^  nmally    allow    a    sum    for    the    funeral 

opema  o(  the  members    and   their  wives,  and    in 

me  fa*  iiatinces    provide    superannuation    allow- 

<»«  to  wnbers  incapacitated  by  old  age.     Trade 

iiiini  Ime,  hoverer,   other  functions  besides  these, 

■l>>cl>iie,  periiaps,  better  known  by  the  outside  world, 

n  nadi  n  tbxt  the  very  mention  of  the  word  union 

Hena  i^aai  to  frighten   many  persons.      They   are 

looked  QpoD  IS  Oe  canses  of  strikes,  and  of  most  nusfor- 

tun  in  tnde  mitten.     Without  expressing  any  opinion 

ubibe  idruta^  or  the  disadvantages  of  their  work 

i"  fieenpecii,  it  is  but  just  to  acknowledge  that  their 

M^  u  boufit  sodetiee  has  been  immense,  and  that 

l«f  liare  indaoed  habits  of  economy  and  self-denial 

um;  tiie  indoibial   classes  to  a  very  considerable 

^'i-  It  may,  perhaps,  be  said  that  they  were  the 

W  todonything  of  importance  in  this  respect  amongst 

wroUng  popdation. 

TbtMutuce  which  theee  societies  usnally  afford  is 

afcOcn:- 

I.  Dwtion  benefit 

ISA  benefit 

3' IW  benefit 

i  Joiiait  braiefit 

I.  tmgntian  benefit 

^  FiBoal  benefit. 

'■  ^ntingent  and  benevolent  fund  benefit. 

I-  B^oamiaation  benefit 

^  QiilMsttM  BttuJU. — ^This  is  in  all  trades  unions 
'''■^■telssB  of  ezpenditore.  Every  member  who  is 
"^  *  *rt  &r  a  certain  number  of  consecutive  days  in 
•**^  MiaJly  three,  is  allowed  a  certain  sum  per 
^J*  li  the  Engineers'  Union  it  is  10s.  a-week  £br 
*™  fmteen  weeks,  7s.  for  the  next  thirty  weeks, 
■"  fc  liter  that  so  long  as  the  member  remains  out 
<^loy.  In  1869,  tms  union  expended  in  this 
^fi».m.  It  mnst  not  be  inferred  that  this 
■j*  that  so  much  was  expended  in  support  of 
■■  Sj^tei,  for  only  £2,200  was  thus  applied.  I 
J^telMt  year  the  amount  of  this  item  will  un- 
rbe  found  to  have  been  very  much  greater, 


***lMe  onfortanate  disputes  among  the  engineers 
^'*  iBth.  The  whole  of  the  balance,  namely, 
~^'*^Vit,  therefore,  be  regarded  as  having  been  set 
V*  7  ft>  members  themselves,  when  in  good  work, 
vso  aaaaice  against  want  during  a  time  of  scarcity 
'•oil. 

^n(«tei,  tk*  Tool,  tht  Aetidmt,  tht  Smigtatum,  the 


Generally  speak- 

S-Iif^  "*  managed  stmilarly  in  most  trades  unions, 
■*ogh  the  details  and  the  amounts  paid  in  and  allowed 
'  Deaben  retjoizing  any  particular  benefit  necessarily 
•JT  lODewhat  l^ey  are  rtrictiy  provident  schemes, 
^  n'j*'"'''"'^  ""  justly  managed,  and  have  one 
M  iQ  done  immense  good  to  the  working  classes,  abd, 
^««q«Hitly,  to  the  community  at  large. 


3.  The  Superannuation  BtneJIt. — ^This  is  one  of  the 
branches  of  the  trade  union  scheme  which  bears 
especially  on  my  subject,  and  will  be  more  fully  con- 
sidered in  the  next  section. 

B. — Benefit  Societies. 

These  societies  do  not  interfere  in  trade  disputes 
or  trade  matters,  but  as  far  as  their  benefits  are  con- 
eemed,  their  action  is  usually  very  similar  to  that 
of  the  trade  unions.  Inasmuch  as  mey  avoid  the  un- 
certain and  frequenUy  heavy  expenses  of  tnule  matters, 
benefit  societies  should  be,  and  in  many  cases  no  doubt 
are,  financially  in  a  sound  condition.  Some  of  them 
include  in  their  programme  a  provision  for  old  age ;  but 
their  purpose  is  chiefly  confined  to  sickness,  nnd  to  pro- 
viding money  for  the  expenses  of  funerals  both  to  mem- 
bers and  their  wives.  They  cannot  be  regarded  as 
supplying  a  regular  superannuation  system,  nor  indeed, 
do  the  amounts  usually  paid  by  members  render  such  an 
arrangement  possible. 

Several  ideas  have  been  advocated  for  the  improve- 
ment of  both  trade  and  friendly  societies.  Their  ex- 
penditure on  collection  and  administration  is  often 
unnecessarily  large,  and  might  be  much  reduced  by 
combining  a  number  of  small  sooietiea  together.  Their 
usual  practice  of  meeting  at  public-housea  is  an 
evil  in  every  way ;  and  some  of  the  beet  friends  of 
the  working  classes,  both  members  of  their  own  order 
and  others,  have  long  advocated  a  reform  in  this 
respect 

A  very  serious  consideration  has  been  raised  con- 
cerning both  the  unions  and  the  friendly  societies,  and 
that  is  as  to  the  soundness  of  their  financial  position. 
Where  they  profess  to  superannuate  their  members, 
it  would  be  impossible  for  most  of  them  to  meet  the 
demand  if,  as  the  natural  aim  of  all  these  associations 
should  be,  every  member  continued  regularly  on  the 
books,  and  all  who  lived  daimed  the  allowance.  As  re- 
gards the  other  benefits,  there  should  be  no  doubt  as  to 
the  ability  of  the  association,  andpartionlarlyof  afiiendly 
society,  to  meet  all  the  ordinary  demands  on  its  funds. 
The  tendency  is,  no  doubt,  to  offer  too  much  for  the 
subscription ;  but  any  actuary  could  say,  after  a  few  hours' 
examination,  whether  the  risk  is  &irly  covered,  and 
what  further  subscription  should  be  asked,  or  what  fewer 
benoSts  promised.  In  all  these  associations  it  should 
always  be  remembered  that  it  is  impossible  to  get  more 
out  of  a  quart  pot  than  is  put  in.  One  person  may 
have  an  undue  share,  but  some  other  must  suffer ;  manage 
it  how  yon  will,  the  quart  is  only  a  quart  after  all. 

0. — BuiLDiKQ  Societies. 
These  societies,  as  is  well  known,  afford  fiudlities 
to  persons,  by  means  of  advances,  repayable  by  instal- 
ments, to  enable  them  to  build  and  purchase  their 
own  houses.  When  well-conducted,  they  have  done 
and  are  doing  considerable  good.  They  are,  in  the  best 
sense,  provident  societies,  tmd  indirectly,  to  a  certain 
extent,  ttiey  provide  for  old  age. 

D.— Savinos  Banks. 

The  working  of  theee  institntions  is  so  well  known 
to  those  present  that  it  is  scarcely  necessary  for  me 
to  dwell  much  upon  them.  Those  under  private 
management  have  of  late  years  been  somewhat  induced 
in  number,  and  absorbed  mto  the  more  general  scheme 
of  the  Post-office.  The  facilities  afforded  by_  this 
government  depajiment  are  excellent  ;  no  higher 
encomium  can  be  given  than  the  statement  of  the  fact 
that  a  perfeotiy  secure  place  of  deposit  for  the  smallest 
savings  hss  beim  brought  within  the  reach  of  every 
person  in  the  kingdom. 

Considering,  then,  these  four  systems  which  are  in 
operation  for  the  encouragement  of  providence  among 
the  working  classes,  and  the  great  extent  to  which 
they  have  developed,  it  mnst  be  acknowledged  that 
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•  spirit  of  providence  ig  to  be  found,  and  that  there 
ezista  a  greater  desire  for  providing  for  the  future,  as 
fiur  M  accident  and  illness  are  concerned,  than  is  gene- 
rally believed. 

n. — Sow  Keani  fbr  Eaoonraging  Providenee  now  in 
Aetive  Op«ratiOB  fail  to  ProvUe  for  Old  Aga. 

The  superannuation  benefit  above  referred  to,  though 
forming  part  of  the  scheme  of  some  trades  unions  and 
bene&t  sociotiea,  is  by  no  means  universal  with  either 
of  these  bodies,  nor  is  it  much  taken  advantage  of 
in  those  which  do  adopt  it.  In  the  Engineers' 
Union  it  has,  however,  been  increasing  of  late,  and 
absorbed,  according  to  the  last  report,  no  less  than 
one-tenth  of  the  income  of  the  society.  In  1861,  the 
amount  thus  spent  by  the  union  was  but  £2,439 ;  in 
1869  it  had  grown  to  £8,056,  or  an  advance  of  more 
than  three  hundred  per  cent.  The  members  had  only 
increased  during  the  same  period  from  22,862  to  33,639, 
or  barely  fift^  per  cent.  The  general  secretary.  Mr. 
W.  Allan,  in  his  last  report,  draws  particular  attention  to 
these  £u;t8,  and  isevidentlyaliveto  the  importance  of  them, 
though  it  appears  from  Uie  evidence  before  the  Trades 
Union  Commissioners  that  the  society  does  not  calculate  on 
anything  like  all  its  members  ever  coming  to  claim  this 
benefit.  It  is,  indeed,  perfectly  certain  t£at  the  funds 
of  no  trade  union  could  meet  tits  deuumds  made  on  it 
from  this  source,  if  all  the  members  (after  allowing,  of 
course,  a  proper  rate  of  mortality),  kept  on  its  books 
regularly,  and  in  due  time  became  claimants.  Among 
the  engineers  the  scale  of  pension  is  as  follows : — 

faj  A  man  joining  at  32  years  of  age,  and  paying  for 
18  consecutive  years,  may,  if  tcom  out,  obtain  7s.  a  week 
for  the  remainder  of  his  life. 

ftj  A  man  joining  at  2d  ye»n  of  age,  and  paying  for 
26  consecutive  years,  may,  if  icorn  out,  obtain  8s.  a  week 
for  the  remainder  of  his  Ufe. 

fej  A  man  joining  at  20  years  of  age,  and  paying  for 
30  consecutive  years,  may,  if  vmm  out,  obtain  98.  a  week 
fbr  the  remainder  of  his  life. 

Members  of  the  chief  tradee  unions  pay  but  Is.  a  week 
for  all  the  benefits  of  the  union.  Certain  fines  are  also 
nayable,  which  produce  considerable  sums ;  but  allowing 
tor  all  possible  sources  of  income,  it  is  evident  that  the 
fees  are  so  arranged  as  not  to  suppose  it  possible  for  all, 
or  nearly  all,  of  the  members  ultimately  to  receive  the 
tnperannuation  benefit. 

There  are  two  reasons  which  particularly  tend  to  pre- 
vent members  receiving  the  pension,  and  these  are : — 
Itt,  The  constant  cessation  from  the  union;  that  is, 
.members  frequently  leave  the  union  and  rejoin  it  again, 
gnd  in  this  way  do  not  qualify  by  18  successive  years 
of  membership,  which  are  usually  required  to  secure 
a  pension.  2nd.  The  condition  that  superannuated 
members  must  be  worn  out,  and,  that  when  they 
are  receiving  a  pension,  they  must  not  work  at  their 
own  trade,  even  for  lower  wages  than  those  given 
to  able-bodied  workmen.  They  may,  indeed,  work 
at  any  other  trade  than  that  of  the  union  from 
which  they  derive  their  pension ;  but  not  many  could 
do  much  at  a  new  trade  at  fifty,  if  worn  out.  They 
Jirefar,  therefore,  to  go  on  working  aslongas  they  can  before 
claiming,  even  if  eligible,  to  be  put  on  the  super- 
annuated list. 

In  spite,  however,  of  the  comparatively  few  who  re- 
ceive pensions,  the  number  is  increasing  in  the  more  in- 
fluential unions  in  which  this  benefit  exists.  So  ranch  is 
this  the  case  that  it  may  be  said  to  be  causing  some 
alarm  among  the  officers.  The  General  Secretary  of  the 
Engineers,  Mr.  Allan,  stated  in  his  report  last  vear : — 
"  It  will  be  observed  that  £8,066  17a.  8d.  has  been  paid 
to  superannuated  members,  and  this,  to  my  mind, 
becomes  a  very  important  question;  I  cannot  refrain 
from  alluding  particularly  to  it,  in  fact  its  import- 
ance cannot  be  overlooked It,  there- 
fore, becomes  a  serious  question,  and  one  which,  sooner 


or  later,  must  claim  the  attention  of  the  membcn.  Tin 
amount  petid  per  member  in  1861  was  2|.  1^  p« 
annum,  whilst  in  1869  it  was  4s.  9}d." 

It  must  be  evident  to  anyone  considering  the  subject 
what  the  remits  on  trades  unions  would  be  il 
the  tax  for  superannuation  became  very  heavy,  u  il 
must  become  if  a  large  proportion  of  members  claimed  ttu 
benefit  of  it.  If,  for  instance,  it  were  necessary  (o  btn 
a  special  levy  in  order  to  meet  It,  a  number  of  tbi 
younger  members  would  soon  -drop  off,  and  either  gin 
up  the  idea  of  a  union  altogether,  or  form  a  new  trai 
unburdened  with  the  weight  of  pennons  for  the  fonne 
generation.  Ifthe  levy  had  to  be  repeated  once  or  twice 
the  chance  is  the  old  union  would  break  up  altogellier 
The  system,  therefore,  on  which  a  union  it  formed 
appears  to  be  such  that  the  supeninnuatioa  beotflt  cai 
never  become  the  regular  provision  for  the  oUigeofthe 


The  Royal  CommissioneTS  on  Trades  Uniou  urged 
the  desirability  of  separating  the  funds  devoted  to  bene 
fits  from  those  applied  to  trade  purposes.  No  doab 
this  would  be  desirable,  though  it  is  never  likel;  to  b 
adopted.  We  cannot  expect  men  not  to  see  the  gres 
strength  which  these  benefits  have  in  keeping  the  uiioi 
together.  A  member  pays  for  years,  so  that  if  ill,  otot 
of  work  by  accident,  he  may  obtain  some  allowince  a 
right.  He  knows  that  a  part  of  his  sufascriptioo  goee  t 
support  trade  disputes,  and  though  he  mav  be  aniiiii 
for  the  welfare  of  his  trade,  yet,  very  likelf ,  he  wool 
not  subscribe  a  separate  sum  merely  for  the  indirei 
benefit  tiius  secured  to  him,  particularly  u  non-onio 
men  generally  obtain  any  advantages  secured  by  n 
efforts  of  the  unions.  If  he  disapproves  of  as]r  pu 
ticular  action  of  his  union,  he  cannot  leave  it  withoi 
forfeitiag  all  the  advantwes  for  which  he  hu  bee 
paying.  The  managers  of  unions  see  this,  of  coon 
and  are  not  likely— in  fiict  it  would  be  unreuonekb  I 
expect  thoy  should — give  up  such  powerful  mMmniW 
for  keeping  the  unions  togetiier  as  they  know  the  bend 
branches  to  be. 

I  think,  however,  they  might,  with  great  ««m 
tage  to  themselves  and  their  members,  gi"  jp  li 
superannuation  benefit,  and  use  their  greit  iMoM' 
in  encouraging  and  spreading  the  scheme  foi  Vj'^^ 
for  old  age,  which  I  shall  presently  explain.  It » J^ 
for  a  union  not  to  undertake  a  responsibility  *^"'  * 
evident  is  beginning  to  be  seriously  felt,  and  wbK 
would  press  too  heavily  on  the  fiinds  if  all  the  memn 
who  lived  long  enough  tried  to  obtain  the  penoos 
which  they  should  in  theory  be  entitled. 

in.— Os  the  Xeaas  wUeh  do  Xzift  fw  BubliH 
Kan  to  put  by  in  SmaU  Snms  for  Old  Age. 

Allowing  that  trade  and  benefit  societies  do  prffW 
as  far  as  they  go,  for  sickness,  accident,  the  cost 
burial,  &o.,  we  still  find  that  old  age,  to  manytbcwu 
of  us,  remains  with  little  other  provision  tluui  aia 
or  the  workhouse.  Some  say  that  it  is  c''*"'!^ 
work  to  provide  for  grey  hairs.  This,  as  a  propo"* 
I  cannot  for  a  moment  allow,  though,  no  doubt,  in  » 
cases  itholds  good.  As  agenerjd  and  universal  law, »W 
idea  would  be  fatal  to  individual  and  national  pn'Q 
It  would  simply  mean  that  charity  is  to  suppW 
wages ;  that  a  charity  fund  is,  in  fact,  to  do  »"•?,* 
the  neccBsity  for  a  mun's  providing  for  hinitelf,  «» ' 
courage  him  to  qwnd  all  as  fast  as  he  earns  it,  uiiu 
become  dependent  on  the  fitvoor  of  his  neighwi 
Others  advocate  that  ths  woridiooses  should  be  msdel 
relieving  almshouses  for  the  old.  This  again  ■*«<■»" 
opposed  to  sound  doctrine.  It  is  makisg  ^*  ^ 
economy  of  the  present  generation  proride  for  the  • 
of  providenee  of  the  past,  an  arrangesaent  m  «• 
way  wrong.  Children,  when  required,  UKHiia 
course,  be  willing  and  glad  to  assist  the  p«ra 
bnt  this  should -be  the  exoeption,  «^  "" .' 
Almsgiving   itself  and  the  workhoose  are,  no  <)« 
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baft  OBOtaBaiy  in  indiridiul  o*aes ;  but  the  leu  the 
oonotiy  requirea  these  aiaistants  the  better.  If  either 
a  to  ^OTide  grenerally  for  old  age,  it  must  be  done 
it  tlM  expense  of  wages,  for  it  is  evident  that  both 
vgBt,  charity,  and  the  rates  bare  to  be  paid  ont  of 
much  the  aune  fund,  and  that  is  from  the  results  of 
preTitms  eoonomy — that  which  is  either  enforced  bylaw, 
IS  in  the  rate*,  or  tliat  which  is  Tolontar^r,  as  in  charity 
— of  some  members  of  the  ooramunity. 

I  ean  imagine  some  one  meeting  me  with  the  arga- 
OMBt  that,  were  these  views  true  luid  carried  ont,  charity, 
Out  brightest  g^om  of  human  nature,  would  be  superseded 
ud  ahi^iehed  as  old-fashioned.  I  think  not.  The  giving 
<d  alas  is  not  nsceesarily  charity.  We  may  give  all  our 
gaads  to  feed  the  poor  and  yet  not  possess  that  greatest 
vatoe.  This  fiallacy  prevents  many  persons  from  acting 
wiidy.  They  cannot  disconnect  charity  from  giving 
money  or  direct  relief  in  some  shape.  If  every  one  of  the 
tkfatf  milliona  in  these  isles  could  drive  his  CHrriago 
>Bd  fUr,a  great  field  would  still  remain  for  charity,  and 
asU  of  the  ggoatart  and  truest  charity  would  still  be 
found  needfol  to  render  life  happy.  CAot-tVy'*  highest 
tim  it  Koi  to  give  relit/,  but  to  prevent  diftresn;  and 
what  greater  field  can  there  be  than  in  working  to  induce 
an  claaees  so  to  live  as  to  keep  themselves  free  from  re- 
qoiiing  assistance,  which  must  always  bo  galling  to  the 
honest  and  independent,  however  humble  their  station 
in  society  may  be. 

As  sorely,  therefore,  as  old  age  and  a  comparative 
inability  to  work  is  certain  to  come  to  a  proportion 
of  OS,  so  surely  must  it,  in  some  way  or  other,  bo  pro- 
vided for.  Charity  and  the  Poor-law  are  now  the  only 
{tospectto  many  thousands,  and  this  as  we  have  jiistscen 
dkonldnotbe  allowed  to  last.  Many  may  think  me  hard,  but 
tiie  truth  in  soch  natters  must  be  faced.  For  individual 
racoess,for  national  prosperity,  and  for  universal  advance- 
ment, the  weekly  wage-classes  must  themselves  provide 
Mxorimg  to  their  means  for  the  coming  winter  of  life. 
?tovia<jiv  for  sickness  and  accident  no  doubt  come  first, 
bnt  some  certain  prospect  for  old  age  is  next  in  import- 
ance. 

The  ammify  system  of  the  Post-office,  though  com- 
Mirafa'rely  little  known,  meets  this  want  most  admirably. 
By  a  weekly  payment  daring  a  certain  number  of  years, 
»  pension — varying,  of  course,  with  the  sum  paid — may 
be  (scored  for  the  rest  of  the  subscriber's  life.  Thus,  a 
man  at  twenty  years  of  age  paying  Is.  lid.  per  week 
tin  he  is  .55,  obtains,  without  further  payment,  at  .5.5,  and 
for  the  remainder  of  his  life,  10s.  a- week.  If  he  began  to 
pay  at  25  years  of  age,  he  would  have  to  set  asido  2s.  4d. 
s-week  to  secure  the  same  provision ;  if  at  30  years, 
St.  Id.;  if  at  3d  years,  4s.  2d. ;  .ind  if  at  40  years,  Ss.  lid. 
Mote  or  leM,  up  to  £-50  a-year,  may  be  secured,  according 
to  payment  or  length  of  time  elapsing  between  the  com- 
mencement of  paying  and  the  first  instalment  of  the 
anonity  becoming  due.  The  calculations  of  these  pay- 
Bents  are  somewhat  complicated,  but  I  have  drawn  out 
t  few  tables  and  append  them  to  my  paper,  so  th.it  any 
ow  wishing  to  consult  them  will  find  them  in  the  next 
'•oe  of  the  Society's  Journal. 

B  may  be  said  that  few  can  afford  to  put  by,  and  no 
•loabt  the  effort  of  self-denial  is  great,  particularly  at 
tot  I  may,  however,  be  allowed  to  use  a  remark  which 
hit  cAen  been  made,  and  that  is  that  the  cost  of  one 
glsM  of  beer  or  spirits  a-day  would  go  far  towards 
providing  the  amount  necessary  to  enable  a  man  to 
provide  well  for  his  old  age.  At  the  present  time, 
too,  the  industrial  classes  are  taxed  heavily  by  sub- 
aeriptions  and  various  collections  for  their  compiinions. 
Besides  a  man's  club,  or  union,  or  friendly  sorii'ty,  In 
m.iBy  places  of  business  scarcely  a  week  passus  without 
»me  form  of  petition  going  through  his  shop.  To  these 
he  is  almost  Dound  to  subscribe,  the  amount  varying 
with  the  individual  tiso  of  diatrpss  or  the  popularity  of 
the  deceased  or  afflicted  companion.  This  tax  would, 
cf  coone,  be  obviated  by  the  arrangement  of  a  syste- 
miitic  provision  by  all. 


This  system  of  deferred  annuity  may  also  act  as  a  li/e 
insurance  and  savings  bank  combined.  If  commenced 
early,  and  before  the  expenses  of  a  family  are  severely 
felt,  a  considerable  sum  may  have  accumulated  sufficient 
to  obviate  the  necessity  of  either  of  these  means  of  pro- 
vidence being  required..  On  the  scale  above  given,  if  the 
person  does  not  live  long  enough  to  enjoy  the  annuity, 
or  wishes  at  any  time  to  withdraw,  the  whole  sum  paid 
in  is  returned  without  any  deduction.  Thus,  the  man 
at  20,  dying  at  21,  would  leave  about  £5  to  his  family,  or 
dying  at  26,  would  leave  nearly  £30,  and  so  on. 

This  scheme,  which,  of  course,  contains  many  details, 
is  most  carefully  carried  out,  and  has  been  in  operation  for 
some  seventeen  or  eighteen  years.  It  has,  however,  been 
taken  advantage  of  by  the  industrial  classes,  for  whose 
benefit  it  is  expressly  framed,  to  a  very  slight  extent. 
On  the  31st  December,  1870,  only  83d  contracts  were  in 
existence,  representing  deferred  annuities  to  the  amount 
of  £7,342  16s.  ISuch  a  result,  for  the  whole  country,  it  is 
not  necessary  to  say,  is  almost  the  same  as  if  the  scheme 
had  not  been  taken  advantage  of  at  alU  This  is  attri- 
butable, no  doubt,  partly  to  ignorance  and  partly  to 
carelessness,  and  it  would  be  hard  to  say  which  of  tiieso 
two  obstacles  is  the  more  difficult  to  remove. 

Even  if  a  man  be  willing  to  lay  by  for  old  age,  and,  in  a 
moment  of  good  resolve,  commences  to  do  so,  it  is  surpris- 
ing how  soon  the  habit  may  be  given  up  if  to  carry  it  out 
the  least  exertion  or  trouble  has  to  be  bestowed  upon  it. 
If,  after  raceiving  the  week's  wages,  it  is  necessary  to  walk 
across  the  street,  or  even  to  go  to  another  counter,  in 
order  to  pay  the  instalment  of  a  premium,  that  simple 
act  will  soon  diminish  the  number  of  premiums  paid. 
'  This  is  very  forcibly  shown  in  the  recent  evidence  at 
Glasgow,   before  the   Royal   Commission  on   Friendly 
'  Societies.     Mr.  Stewart,  manager  of  the  City  of  Glasgow 
\  Friendly  Society,  stated  that  that  society  gives  its  collec- 
tors  a  commission  of  25  per  cent,  on  all  the  members'  pay- 
I  ments,  and  offers  to  allow  this  to  any  member  who  will  come 
I  himself  or  send  his  payments  direct  to  the  office.     Not  a 
'  single  member  has  taken  advantage  of  this  offer.     This 
means  that  they  prefer  to  pay  a  collector  at  their  own 
door  Is.  rather  than  take  9d.  to  the  office  of  the  society, 
I  which  is  usually  close  at  hand.    This  apathy  is  to  be 
regretted,  but  as  it  exists,  we  must  take  human  nature  as 
I  we  find  it,  and  endeavour  to  act  accordingly.    The  cost 
I  of  collectors  in  many  friendly  societies  is  enormous,  and 
I  yet  they  cannot  do  without  them.  26  to  30  per  cent.,  which 
I  IS  the  regular  pajrment,  is  a  most  extravagant  mode  of 
I  collecting,  such  as  no  institution  of  rich  City  merchants 
would  tolerate  for  a  moment. 

The  onlv  economical  and  practical  wajr  of  collecting 
is  that  of  deducting  from  the  wages.  It  is  the  simplest, 
most  certain,  sad  least  unpleasant.  A  man  agrees  to 
put  by  weekly  one  shilling,  mors  or  less,  as  the  Q»se 
may  be,  and  he  gets  perfectly  acoastomed  to  his  wages 
without  it ;  in  a  year  or  two  ho  hardly  knows  thai  he  is 
patting  anything  by.  If,  however,  he  has,  even  at  tfco 
same  taUe  where  he  receives  his  wages,  to  give  back  a 
sum,  it  stems  like  an  expenditure  or  a  tax,  and  at  times 
he  is  reluctant.  As  thousands  join  a  friendly  society 
and  continue  in  it  because  of  the  visit  of  the  collector,  to 
many  thousands  mt>re  would  agree  to  set  apart  a  small 
weekly  sum  if  it  were  dudooted  from  their  (^rniags,  and 
they  understood  the  sj-steaa.  Tb«y  would  cootinM  to 
live  on  the  reduced  wages,  at  first  by  habit,  but  as  tiatA 
went  on  it  may  be  hoped  they  would  fully  ap4>reoiate 
the  advantages  they  wore  securing  for  themselves. 

To  facilitate  this  way  of  paying  premiums,  and  in 
order  to  encourage  a  syri»m  erf  regular  deductions  from 
the  wages  or  salaries  of  insurers,  it  ia  laid  down  in  the 
Post-office  regulations  that  at  the  Ulioe  of  any  govem- 
inent  department,  any  railway  company,  or  any  manu- 
facturer, the  Postaiaster-General  may,  if  he  think  fit, 
allow  an  office  to  be  opened  for  the  receipt  of  proposals 
and  for  the  receipt  of  premiums  and  instalments.  The 
Post-office,  in  such  a  case,  will  pay  to  the  employers  re- 
moneration  for  tJie  work  done  by  them,  their  officen,  or 
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semnts,  aa  ihall  be  agreed  upon  betveen  him  and  them. 
This  ig  usually  arranged  according  to  the  number  of  pay- 
ments made,  at  so  much  per  thousand. 

In  thus  referring  to  the  Post-office  system,  it  must  not 
be  supposed  that  I  am  anxious  to  do  away  with  a  single 
institution  or  society  which  exists  for  encouraging  pio- 
yidence,  unless  it  be  really  insolvent,  and  then  the  sooner  it 
goes  the  better.  Improvements  which  begin  by  abolishing 
all  the  work  already  bearing  fruit  are  usually  worth  but 
little.  The  friendly  and  b^eflt  societies,  which  number 
some  22,000  in  this  country  alone,  provide,  as  far  as  they 
KO,  for  sickness  and  accident.  I  should  wish  to  see  them 
increased,  not  in  number,  for  many  might  be  combined 
irith  advantage  and  economy,  but  extended  in  operation 
on  a  soimd  and  secure  basis.  Improved  education, 
coupled  with  the  organisation  I  shall  presently  suggest, 
wiU^  I  trust,  lead  to  this,  and  to  their  being  better 
managed  in  many  ways.  With  the  exception  of  a  few 
of  them,  however,  they  do  not,  and,  as  at  present  con- 
stitated,  they  cannot,  supply  a  regular  provision  for  old 
age,nordolseewhy  they  should  attempt  to  do  so.  How- 
ever well  managed  a  society  may  be  during  one  year,  it 
is  liable,  by  accident,  fraud,  or  mismanagement,  to  be  in 
diffionltiea  in  a  subsequent  year.  The  only  way  in  which 
a  provision  for  old  age  must  be  made,  particularly  to 
a  man  who  can  put  by  only  in  pence,  or  at  best  in  shil- 
lings, is  on  abtolute  lecurity  as  fu  as  such  a  thing  can  be 
obtained.  A  benefit  society,  however  sound  it  may  be 
when  a  man  joins,  may  become  insolvent,  in  spite  ef  all 
his  care,  before  he  is  old.  Even  when  it  confines  its 
operations  to  sickness  and  funeral  expenses,  its  break- 
ing up  is  a  serious  matter,  and  a  severe  shock  to 
the  spread  of  provident  habits,  but  the  subscriber 
has,  at  any  rate,  had  some  benefit  during  the  period 
of  his  membership.  I^  however,  it  h^  attempted 
to  supply  a  pennon  for  old  age,  and  the  savings  of  a 
life-time  of  providence  and  care  are  swept  away,  one 
of  the  cruellest  blows  possible  is  inflicted,  not  only  on 
the  person  himself^  but  on  all  around  and  belonging 
to  him.  From  these  considerations,  it  seems  to  me 
that  the  provision  for  old  age  among  the  industrial 
dUases  should  almost  always  be  in  the  government 
securities.  A  rich  man  may  provide  in  a  number 
of  securities,  and  thus  balance  one  risk  against  the 
other,  but  the  poor  man  cannot  do  so.  The  legislature 
has  provided  for  this,  and  has  most  wisely  arranged, 
as  we  have  seen,  a  plan  by  which  small  savings  shall 
be  as  secure  as  the  country  itself.  Without  wishing  to 
imply  that  all  should  be  remiirtd  to  make  use  of  the 
Fost-offioe,  or  inferring  tiiat  wis  is  the  only  sound  insti- 
tution existing,  I  think  it  wise,  and  certainly  the  best 
policy,  for  the  reasons  given,  that,  in  advocating  provi- 
dencet  enconragement  i£ould  be  given  as  much  as  pos- 
mUe  to  the  idea  that  the  provision  for  old  age  should  be 
built  on  abont  the  strongest  rock  of  security  to  be  met 
with  on  this  round  earth. 

From  what  I  have  already  stated,  it  is  evident  that  the 
•xiangements  which  at  this  moment  exist  to  encourage 
providence,  though  not  perfect,  are  considerable,  and 
put  within  the  reach  of  nearly  all  the  opportunity  of 
providing  at  least  something  for  themselves,  if  they  care 
to  do  so.  There  are  some  pomts  in  the  Post-office  system, 
a*  well  as  in  the  rules  of  the  friendly  societiea,  which 
might  with  advanta^  be  modified,  but  I  have  not 
dwelt  on  these,  as  it  is  not  my  purpose  on  the  present 
occasion.  A  great  deal  more  is  prepared  than  is  taken 
advantage  of ;  and  I  would  wish  to  suggest  some  practical 
means  of  bringing  the  exiiitiTig  machinery  into  much 
more  general  and  practical  working  in  all  parts  of  the 
kingdom.  If  left  to  spread  naturally,  u  it  were,  I  believe 
it  will  be  along  time  before  much  is  done.  I  wish  to  see  a 
nnifonn,  national  habit  spring  up,  by  which  regular  and 
systematic  weekly  amounts  will  be  put  aside  to  provide 
lor  old  a^. 

The  htUe  sums  put  by  at  uniform  intervals  are 
the  onl^'  ones  to  be  depended  on.  Th^  amount 
•Imott  mTuiaUy   to   much    more    than    urge   and 


pretentious  efforts  when  spasmodic  and  uncertain. 
A  shilling  a  week  will  usually  come  to  more  in  a 
year  /  or  two  than  a  sovereign  laid  by  vhtnevtr  it 
can  be  tpared.  It  is  said  that  2s.  a  week  put  by  at 
interest  from  the  age  of  18  to  60  years  amounts  to  £800. 
I  have  not  checked  this  calculation,  but  it  cannot  be  &r 
from  the  mark.  What  I  want  to  see  introduced  is,  the 
devoting  of  a  regular  sum  each  week  flrom  a  man's  earn- 
ings to  provide  tor  old  a^.  The  putting  aside,  in  &ct,  of 
something  as  systematically  as  ne  buys  his  Sunday's 
dinner.  The  amount  will  of  course  vary,  but  I  would 
rather  a  man  devoted  a  penny  a  week,  yes,  or  even  a 
halfpenny  a  week,  to  this  purpose  than  nothing  at  aU. 
It  may  surprise  some  when  I  state  that  this  last  amount, 
vis.,  one  halfpenny  a  week,  with  fourpence  added  each 
year,  will  purchase  for  a  man  of  20  an  insoranoe  policy, 
on  government  security,  of  about  £7. 

IT. — On  the  Means  wUeh  it  teems  desirable  ihonld  be 
taken  to  Sneonrag*  Providenee  tat  Old  Age,  aad  to 
make  known,  among  all  elasses,  the  faeilitlMi  wUeh 
exist  for  this  purpose. 

To  secure  the  ends  I  am  aiming  at,  I  think  that  these 
arrangements  would  be  desirable : — 

1.  That  an  association  of  large  firms,*  employers  of 
labour,  and  leading  members  of  the  industrial  classes, 
be  formed,  to  extend  information  amongst  all  persons  m 
to  the  facilities  afforded  by  the  Post-office,  and  other 
means  which  exist  for  encouraging  individual  providence, 
and  the  benefits  to  be  derived  therefrom. 

2.  That  firms  and  houses  of  business  be  urged  and 
assisted  by  this  association  in  forming  on  their  premises 
offices  for  the  receipt  of  proposals  for  annuities,  &c,  and 
the  receipt  of  premiums.  That  persons  be  encouraged 
to  allow  the  premiums  to  be  deducted  regularly  from 
their  wages,  and  that  arrangements  be  made  for  syste- 
matically carrying  this  out. 

3.  That  the  association  adopt  the  idea,  and  try  to 
promulgate  it,  of  regarding  a  man's  policy  of  insurance, 
annuity  documents,  or  any  proof  of  providence,  as  part 
of  his  character  in  seeking  employment,  and  endeavour 
gradually  to  spread  the  system  of  considering  some  such 
provision  as  a  regular  condition  of  employment  in  new 
appointments. 

As  regards  these  points,  I  have  no  doubt  difference  of 
opinion  may  exist.  Few  will  object  to  the  first  two. 
The  second  will  entail  some  litue  trouble,  but  I  may 
remind  employers  that  many  subordinate  accountants 
would  be  glad  to  undertake  this,  if  for  no  higher  object 
than  that  a  small  extra  salary  may  thereby  be  secured. 
The  third  point  may  cause  some  to  hesitate.  I  am  fully 
aware  how  difficult  it  is  to  cany  out  any  change,  however 
beneficial  it  may  be,  which  affects  the  relations  between 
employer  and  employed,  and  it  is  possible  the  idea  will 
be  looked  upon  as  an  interference  with  the  liberty  of  the 
subject.  In  truth,  it  can  hardly  be  so,  however.  We 
inquire  into  a  man's  habits  of  steadiness,  sobriety,  and 
honesty,  and  ask  him  to  produce  testimonials  to  sub- 
stantiate his  assertions.  The  &ct  of  his  having  regnlariy 
paid  his  premiums  for  some  yean  would  do  much  to  prove 
practically  the  first  two,  if  not  all,  the  above  qualities. 

At  first,  perhaps,  it  might  be  desirable  at  most  places 
to  adopt  merely  the  first  two  points  above  given,  and,  if 
so,  it  would  be  a  half  loaf  immensely  to  m  preferred 
to  no  bread.  I  myself  am  so  far  an  enthusiast  as 
to  hope  that  evidence  of  providence  in  some  shape 
may  become  an  ordinary  condition  of  employment,  at 
least  with  married  persons.  I  can  see  no  sound  resaon 
why  this  should  not  be  so.  It  seems  to  me  that  a  man's 
fellow  employ^  might  say  with  perfect  fiuraesN 
"We  object  to  anyone  working  with  us  so  living 
that  when  old  he  must  go  on  to  the  parish,  or,  in  case 
of  hia  premature  death,  his  widow  and  children  must 
be  left  destitute.    It  not  only  disgraces  us  all,  bat 

•  Thli  aiKolatloii  ii  now  being  formed,  <nd  a  Drnptatai  i< 
appcDdad  at  tha  end  of  thti  paper.       ^jOOvlC 
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TD-toally  the  bmdoi  &U«  upon  ns.  'We  conaider  tluit 
be  ia  as  bomid  to  proTide,  aocoiding  to  hia  means,  for 
Ills  fiunilvt  in  the  event  of  hia  death  or  diaabilitr,  aa  be 
ii  to  feed  and  clothe  them  during  hia  woridng  lifetime." 
TUa  woold  ob-Hiite  the  endleaa  petitiona  which  are  aent 
loand  in  almoat  every  firm  on  the  death  of  acme  em- 
jiayi.  Many  a  hard- working  man  paya  weekly  con- 
BderaUr  more  in  this  way  than  he  would  if  he  amply 
pioTidea  fbr  hja  fiunily  by  the  annuity  or  initurance 
ayatem.  The  trade  imiona  hsye,  no  doubt,  the  greatest 
power  tar  canying  out  aoch  a  reform,  and  I  trust  that  it 
win  not  b«  loog  before  they  uae  thia  most  important 
■Maaa  e<  derating  and  strengthening  their  order. 

Hie  gufMiiiuent  ia  the  largest  employer  in  the  country, 
aad  ii^it  do  Teiry  mnoh  moce  than  it  dots  to  inculcate 
paoridanoeamoDgitaaervanta.  Some,itiatn]e,aieentUled 
to  yattjona,  and  this  ia  really  an  enforced  inanranoe.    A 
Baaa  ia  paid  leaa  than  his  fml  value,  in  order  that  a  cer- 
tain allDwanoe  may  be  made  to  him  after  a  period  of 
TMia,  or  bofore,  if  he  becomes  incapacitated  by  sickness. 
Posandy  there  was  a  oompolsory  deduction  from  the 
salaries  to  provide  this   fund.     The  larger  number  of 
•ayftyA,  however,  are  not  eligible  to  obtain  penaiona ; 
yat  avenr  poat  in  the  public  aerrice,  from  that  of  a 
ittdkyvi  laboarar  to  the  more  aristocratio  office  of  a 
jmnor  datk,  ia  eagerly  sought  for.     If  on  all  new  ap- 
piiintiiwwta,    the    condition  of    lodging  insurance'  or 
ibotfar  atin}  annuity-papers  were  imposed,  it  could  be  no 
hardship.     This  might  even  apply  to  a  temporary  ap- 
pointment.    I  think  the  government,  which  frames  laws 
and  Acta  of  Parliament  to  reduce  pauperiam  and  other 
evils,  has  a  right  to  say,  "  We  will  engage  no  one  unless 
we  are  reasonably  sure  that  he  will  not,  on  leaving  our 
OD^oy,  swell  the  pauper  roll,  or  die  and  leave  his  family 
destitote."     Fiima  and  manufacturers  would  very  likely 
{allarw  the  example  were  this  done  by  government.    In 
the  ease  of  those  persona  already  engaged  this  rale  could 
adt  fairly  he  enforced,  but  a  litue  personal  influence  and 
traahle,  oaths  part  of  superior  officers,  would  induce  a 
gnat  aaany  vo&ntaril^  to  do  what  they  could  not  fail 
to  sss  wowd  be  for  thor  own  benefit    When  men  began 
to  see  and  understand  the  advantages  of  the  system,  it 
ii  not  mnvsnnable  to  hope  that  tiiey  would  cease  to 
oppote,  and  would  willingly  agree  to  it. 

!ne  woric  of  the  association  or  society  I  suggest 
ahoold  be  to  promulgate  information  aa  to  the  best 
msaas  by  which  the  wage-olaases,  domestic  servants,  ice., 
can  pat  by  weekly  simu  to  provide  for  old  age ;  to  make 
known  more  generally  the  advantages  offered  by  the 
Post-itfKee  by  purchasing  deferred  annuities  and  life 
aaoiaooas  by  weekly  and  other  payments ;  to  facilitate 
fhs  means  of  collec^g  such  amul  weekly  sums  by 
JKihi-inf^  mannfacturera  and  employers  of  labour  to 
epeo,  oa  their  premises,  offices  for  the  receipt  of  such 
SHBS  aa  antoigea  for  by  the  Fost-office ;  and  generally 
t»  sadesvoar  to  create  habito  of  providing  against  old 
s^  aad  possible  pcemature  death  among  those  earning 
■aril  wages.  It  should  not  give  relief  m  any  form,  or 
ham  say  way  of  an  eleemosynary  character,  but  should 
■SH^  make  known  among  all,  by  means  of  lectures, 
tiimmm,  personal  intercourse,  and  other  mecms,  in  all 
parts  «f  we  kingdom,  the  facilities  which  enst  for 
soaliBK  a  nan  to  provide  for  himself  in  proportion  to 
Us  sBBmn,  in  the  beet  manner,  aa  In  allowing  a  regular 
wmUv  dMbietian  from  the  wagea,  and  at  the  smallest 
pssBMS  sserifice  compatible  with  sound  commercial 
■■■iltjl.  SDoh  as  in  the  government  Post-office  deferred 
UMitiM.  Ao.  The  aooety  should  also  endeavour  to 
ifc)<altiiialiiiiin  or  extensions  in  the  government  systems 
itfieMat  in  eziatence  if  thia  should  be  required,  and  to 
baas  otben  if  experience  from  time  to  time  proves  them 
to  be  aeoesssry. 

I  eaa  imagme  some  raising  an  objection — that,  do 
vkat  yon  wi,  thonaanda  wul  still  be  improvident, 
that  aa  Act  of  Parliament,  or  even  the  Rack  itself. 
viD  not  teoe  siudi  to  do  what  they  should.  I  am 
»  Vtofimt  aad  I  am  Mlj  awaie  of  this.    I  can  only 


say  I  regret  it,  but  the  &ct  induces  me  to  think, 
more  strongly  than  ever,  that  some  active  and  general 
system  of  providence  is  necessary,  so  that  this  umortu- 
nste  residuum  of  inoomgibles — and  I  certainly  believe 
they  are  not  the  majority — ^may  be  reduced  to  the  lowest 
possible  limit. 

The  importance  of  providence  to  a  nation  cannot  be 
over-estimated.  For  it  to  eziat  in  a  nation,  it  must  be 
found  in  individuals,  not  among  the  rich  only,  bat 
equally  among  those  who  count  their  earnings  in  shillings. 
Individual  providence,  if  not  the  backbone  of  national 
pKMpreas,  is  so  important  a  vertebra  in  the  column  that 
without  it  the  stahOity  of  the  whole  must  be  seriously 
impaired.  Some  mav  still  fear  that  all  this  argues  too 
much  of  worldly  wisdom,  and  that  one  must  leave  room 
for  Christian  charity  to  do  her  work.  They  may  secretly 
fear  that  were  thia  scheme  in  full  working  and  successful 
order,  charity,  that  noblest  virtue,  would  _so<m  be 
aboliahed,  and  commercial  and  parsimonioua  thrift  wonld 
rule  supreme  in  her  place.  Such  need  not  be  alarmed, 
for,  in  conclusion,  I  again  assert  that  a  tax  nobler  field 
for  charity  than  almwiving  is  the  prevention  of  distress, 
which  can  be  best  done  by  inducing  and  atimulating 
everyone,  as  for  as  in  him  lies,  to  provide  for  himself  and 
they  of  his  own  household. 
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1.  If  a  man  dies  before  he  obtains  his  annuity,  the 
whole  of  the  money  is  returned  by  the  government. 
Thus,  if  a  man  had  pftid  the  above  sums  from  18  yean 
of  age  to  27,  and  died,  his  family  would  receive  £26. 

2.  This  table  apjdies,  with  a  feir  shillings  alteration  at 
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startinK,  to  a  man  beginniugf  at  any  age  to  poichase 
annuities.  Tbas,  if  a  man  of  30  began  he  wonld  secure 
by  pacing  la.  a-week  till  he  whs  48,  an  annuity  sr 
follows :— iS3  to  begin  at  67 ;  £S  to  begin  at  68 ;  and 
£8  to  begin  at  69,  and  continue  as  long  as  he  lived.  1/ 
he  dieii  at  40,  his  family  would  receive  £26  ;  if  he  died 
at  46  ihey  would  receive  £39. 

3.  A  man  leaving  off  najinj>  far  a  year  or  two,  or  for 
any  period,  does  not  forfeit  his  claim  to  the  annuity  he 
has  previously  paid  for. 

4.  No  examination  of  healtii,  fto.,  is  necessary,  Sle 
most  unhealthy  person  can  purchase  annuities. 

6.  A  man  who  has  paid  as  above,  commencing  at  18 
and  ending  all  payments  at  48,  recdves,  at  the  age  of 
66,  £4 ayear ;  at 60,  £7 :  at  67,  £10 ;  at  68,  £12 ;  at  69, 
£16.  The  £16  a-year  he  continues  to  receive  as  long 
as  he  lives. 
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1.  The  19s.  a-year,  or  4Jd  a  week,  for  U&  insurance 
has  to  be  continued  up  to  60  years  of  age,  and  then  it 
ceases  altogether.    If  it  is  not  naid  anv  vaar  a,n  t»>U/.^ 
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If  It  18  not  paid  any  year  the  policy 


ceases  altogether, 
is  cancelled. 

2.  Whenever  the  man  dies  his  family  receives  £60. 

3.  None  of  the  amounts  paid  in  can  be  withdrawn. 
Leaving  off  paying  the  £1  138.  for  annuities  for  a  year 
or  two,  or  for  any  other  period,  does  not  forfeit  tiie  daim 
to  tne  amouuta  already  paid  for. 

4.  Examination   as  to  health  if   neofasar^  in  this 


case,  and  most  be  satisfiustory,  or  an  applicant  oaonot 
ivail  himself  of  the  advantages  of  the  lire  iusuranee. 

6.  At  56  the  man  who  has  begun  at  18  and  cuutinnsi 
to  48  to  pay  the  annuity  of  £1  13s.  receives  £4  a  year : 
■t  66,  £7  ;  at67,  £10 ;  at  68,  £12 ;  and  at  69,  £14.  Th« 
£14  a-year  he  continues  to  receive  as  long  as  helives^ 
And  if  he  die  while  paying  the  19s.  a-vear  fur  life 
insorance,  or  if  he  live  to  a  greater  age  tuan  60,  if  bt 
pays  in  until  he  is  60,  he  leaves  £60  behind  him, 

APPENDIX  C. 
TaiU,  thoving  tht  Amoimt  which  wuut  it  pitt  iy  «««4  wttk, 
at  any  agt  from  18  to  60,  en  tht  SttwnaUt  Setit,  « 
oriltr  to  purthoM  aiioiuttly,  taeh  ytar^  vitktit  tap 
fuTthtr  paymmtt,  a  £1  ammHu,  to  iigm  *<  •  ttrttm 
agt. 
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1.  If  a  man  bigan  at  18,  and  oootinoed  in  tbia  wa^ 
until  60,  he  would  at  66  have  £7  a  year;  at  6^  £18 ; 
at  67,  £19 ;  at  68,  £26  i  at  69,  £31 ;  and  at  60,  and  te 
the  remainder  of  his  life^  £33  a  year,  that  Jh  12a.  8d.a 
week. 

2.  If  he  begins  later  he  will  have  a  proportioioatebaBeCt 
from  the  date  of  his  commencing  to  put  by.  Thiw,  if  he 
began  at  30,  he  would  have  aetwed  by  60  an  annoity  of 
£1  at  66;  of  £7  at  67;  of  £13  at  68;  of£19at  60;  and 
of  £21  at  60,  which  annuity  of  £21  would  iy>"tinne  b* 
the  remainder  of  his  life. 

3.  A  man  leaving  off  paying  for  a  year  or  two,  or  for 
any  period,  does  not  foiieit  his  olaim  to,  the  aaauiti««  be 
has  previously  purchased. 

4.  No  examination  of  health,  &3.,  is  neeessaiy.  The 
mott  unhealthy  person  oan  piuchaie  therN  awimti— ■ 
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5.  If  a  man  dies  before  receiving  hia  annuity,  the 
viiole  of  the  amonnt  he  has  paid  would  be  returned  to 
hit  fomtlf ;  thus,  dying  at  30  yean  of  age,  about  £56 
would  be  returned,  and  so  on. 

XoTB. — If  at  18  the  man  agreed  to  devote  regularly 
ti.  Id.  a  week,  this  would,  by  placing  what  was  not 
IX  once  required  to  be  expended  in  the  savings  bank, 
enable  him  to  meet  all  his  payments  after  3d  years  of 
igs.  though  continuing  to  set  aside  but  2s.  Id.  a  week. 
If  be  died  be&re  50  his  representativea  would  also  have 
(0  much  more  to  receive. 
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itfim  at  a  etrtain  aft. 
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I.  If  fh«  JKl   18e.  4d.,  or  9d.  a  week,  be  not  paid 
ngnbiJir,  th*  iKlwy  UoMnoeUed. 


2.  Whenever  the  man  dies  his  family  receives  £100. 

3.  None  of  the  amounts  paid  in  can  be  withdrawn, 
though  leaving  off  the  payment  of  the  annuity  amounts 
for  a  year  or  two,  or  for  any  other  period,  does  not 
forfeit  the  claim  to  the  amounts  already  paid  for. 

4.  Examination  as  to  health  is  necessary  in  this  case, 
and  must  be  satisfactory,  or  an  applicant  cannot  avail 
himself  of  the  advantages  of  the  insurance  policy. 

Note. — If  at  18  the  man  agreed  to  devote  regularly 
2s.  2d.  a  week,  this  would,  by  placing  what  was  not 
required  at  once  to  be  expended  in  the  savings  banl^ 
enable  him  to  meet  all  his  payments  after  34  years  of 
age,  though  continuing  to  set  aside  but  2s.  2d.  per  wee%, 
if  he  died  before  60  his  representatives  would  also  have 
so  much  more  to  receive. 

APPENDIX  E. 
.  A  man  at  any  age  may  obtain  a  due  proportion  of  the 
advantage*  set  forai  in  Appendix  (D),  by  paying,  yf^ 
or  weekly,  in  addition  to  the  amounts  set  forth  ia 
Appendix  D,  the  amount  according  to  hia  age,  as  statad 
bdow ;  that  if  to  lay,  he  may  obtain  a  life  insuranoe 
policy  of  £100,  and  an  annuity  varying  in  amount  aoooid< 
ing  to  the  year  from  which  he  commenced  to  set  by. 


Tear  at 
to  pot  bjr. 

Kxtn  annnal 

amonnt 

raqolred  to  be  paid 

by  him. 

Bains 

per  veek. 

£       •.      d. 

t 

s.       d. 

19     

0      1      2 

0 

0      01 

20     

0      2      3 

0 

0     of 

21     

0      3      6 

0 

0      1 

22     

0      4      8 

0 

0      1 

23     

0      6      0 

0 

0      1 

24     

0      7      4 

0 

0      1 

25     

0      8    10 

0 

0      2 

26     

0    10      4 

0 

0      2 

27     

0    12      0 

0 

0      3 

28     

0    13      8 

0 

0           3; 

• 

29     

0    15      6 

0 

0      3| 

30    

0    17      6 

0 

0      44 

31     

0    10      7 

0 

0      4| 

32     

1      1    10 

0 

0      5 

33     

1      4      3 

0 

0      6 

34     

1       6     10 

0 

0      6[ 

86     

1      9      8 

0 

0      7* 

86     

1     12      9 

0 

0      7* 

37     

1    16      0 

0 

0      8f 

88     

1     19      8 

0 

0      9{ 

39     

2      2      7 

0 

0    l« 

40     

2      7    11 

0 

0      11  : 

41     

2    12      9 

0 

1      0 

42     

2    18      1 

0 

I      \ 

43     

3      4      0 

0 

I      8 

44     

3    10      » 

0 

1      4 

45     

3    18      4 

0 

1    a 

46     

4      7      1 

0 

1      8 

47     

4    17      3 

0 

1     10 

f 

48     

6      9      1 

0 

3      1 

t 

APPENDIX  F. 
A  man  commenmng  at  any  age  m»^  obtain  a  doe  pro- 
portion of  the  advanteges  set  forth  in  Appendix  B,  by 
paying  yearly  or  weeUy  half  the  amoont,  according  to 
his  age,  set  forth  in  Appendix  £,'  in  addition  to  the  Is. 
a- week  given  in  Appendix  B.  That  is  to  say,  he  may  ob- 
tain a  life  insurance  policy  of  £50,  and  an  annuity  vary- 
ing  according  to  the  year  firom  which  he  commences  to 
put  by.  Thus,  a  man  of  32,  by  paying  the  half  of 
£1  Is.  lOd.  a  year,  or  5}d.  a  week,  that  is,  10s.  lid. 
a  year,  or  3d.  a  week,  in  addition  to  the  Is.  a  week, 
secures  a  policy  of  £60,  and  an  annuity  of  £2  at  57  j  of 
£4  at  58 ;  and  of  £7  at  59,  and  for  the  lemainderof  his 
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APPENDIX  a. 

The  following  ia  prepared  by  W.  B.  Portal,  Eaq.,  for 
distribution,  as  showing  succinctly  the  leading  features 
of  the  Post-ofiSce  system : — 

GOTSBKHENT  AnKVITIES. 

Jncomt  in  Old  Agt  Stewed  by  Htr  Mtf/etty'i  6ov*mmtnt' 

ANY  MAN  wishing  to  have  an  income  of  five  shil- 
lings a-week  after  he  is  sixty  yean  old,  for  the  rest  of 
his  life,  can  secure  it  from  the  Oovemment,  by  paying 
into  the  Post-office  eigbtpence  a-week,  from  the  time 
that  he  is  nineteen  years  old. 

AU  the  money  so  paid  in,  can  be  taken  out  again, 
if  be  wishes  it,  at  any  time  before  he  is  sixty,  wi£bont 
any  deduction  whatever  ;  and  if  he  dies  before  sixty  it 
will  be  paid  back  to  whomsover  he  may  appoint. 

Any  man  may  uecnre  from  the  Oovemment  the  same 
income  of  five  shillings  a-week  after  he  is  sixty  years 
old,  for  the  rest  of  bis  life,  by  paying  into  the  Post-office 
fivepence  a-week,  from  the  time  that  he  is  nineteen  years 
old,  and  one  penny  at  the  end  of  each  year ;  but  in  this 
ease  he  cannot  draw  his  money  out  again,  nor  will  it  be 
paid  to  any  one  else  if  he  dies  before  he  is  sixty. 

ANY  WOMAN  wishing  to  have  an  income  of  five 
shillinKS  a-week  after  she  is  sixty  years  old,  for  the  rest 
of  her  ufe,  can  secure  it  &t>m  the  (xovemment,  by  paying 
into  the  Post-office  ninepenoe  a-week  frx)m  the  time  she 
nineteen  years  old. 

All  the  money  so  paid  in  can  be  taken  out  again,  if  she 
wishes  it,  at  any  time  before  she  is  sixty,  without  any 
deduction  whatever,  and  if  she  dies  before  sixty,  it  will  tie 
paid  back  to  whomsoever  she  may  appoint. 

Any  woman  mav  secure  from  tlie  Government  the  same 
income  of  five  shillings  a  week  after  she  is  sixty  years 
old,  for  the  rest  of  her  life,  by  paying  into  the  Post-office 
sixpence  three-futhings  a-week  from  the  time  that  she 
is  nineteen  years  old ;  but  in  this  case  ski  cannot  draw 
her  money  out  again,  nor  will  it  be  paid  to  any  one  else 
if  she  dies  before  she  is  sixty. 

Any  laraer  pensions,  up  to  £50  a-year,  can  be  secured 
from  the  government  by  proportionate  payment. 

APPENDIX   H. 

Thx  Pbovidbmt  Enowlxdos  Socistt. 

To  makt  knoum  the  bat  meant  for  Providing  for  Old  Age, 
^.,  bj/  regular  Weekly  or  other  Periodical  Payment*. 

The  object  of  this  society  is  to  promulgate  informa- 
tion as  to  the  best  means  by  which  the  wage-classes, 
domestic  servants,  &c.,  can  put  by  weekly  sums  to  pro- 
vide for  old  age ;  to  make  known  more  generally  the 
advantages  offered  by  the  Post-office  for  purchasing 
deferred  aimuities  and  life  assurances  by  weekly  and 
other  payments;  to  facilitate  the  means  of  collecting 
each  small  weekly  sums,  by  inducing  manufiurtorers  and 
employers  of  laboar  to  open,  on  their  premises,  offices 
for  the  receipt  of  such  sums  as  arranged  for  by  the  Post- 
office  ;  and  generally  to  endeavour  to  create  habits  of 
providing  for  old  age  and  possible  premature  death, 
among  those  earning  small  wages. 

The  society  will  not  give  mief  in  any  form,  or  have 
an  eleemosynary  character.  It  will  merely  make  known 
among  all,  by  lectures,  addresses,  personal  intercourse, 
and  other  means,  in  all  parts  of  the  kingdom,  the 
facilities  which  exist  for  enabling  a  man  to  provide  for 
himself  in  proportion  to  his  earnings,  in  the  best  manner, 
and  at  the  smallest  possible  sacnflce,  compatible  with 
sound  commercial  security,  such  as  in  the  Government 
Post-office  Deferred  Annuities,  &c.  The  society  will 
also  endeavour  to  effect  alterations  or  extensions  in  the 
goverment  systems  at  present  in  existence,  if  this  should 
be  required,  and  to  frame  others,  if  experience  fit>m  time 
to  time  proves  them  to  be  necessary. 

Hie  following  noblemen  and  genUemen  have  signified 
their  general  approval  pf  the  objects  of  the  society,  and 


will  shortly  form  a  committee  to  take  steps  for  cairyiiw 
out  the  work  proposed :— The  Earl  OranvOle,  K.O.,  8w 
Charles  E.  Trevelyan,  E.C.B.;  A.  J.  Mnndella,  Esq., 
M.P. ;  Henry  Cole,  Esq.,  C.B. ;  Capt.  Douglas  G«Iton, 
C.B. ;  WyncUiam  8.  Portal,  Esq.;  C.  J.  Freake,  Esq. ; 
John  H.  Chance,  Esq. 

The  following  amounts,  to  be  paid  either  in  one  sun 
or  in  instalments,  have  been  promised  towards  the 
expenses  of  the  movement,  and  for  carrying  out  the 
objects  of  this  society : — John  H.  Chance,  Esq.,  Birming- 
hratt,*  £60 ;  George  C,  T.  Bartley,  Esq.,*  £60 ;  Mia 
Shirreff,  £10  lOs. ;  Sir  Daniel  Cooper,  Bart.,  £6  ;  Major- 
General  Scott,  C.B.,  £6  es. ;  Charles  W.  Holworthy, 
Esq.,  £6  6s. ;  Thomas  E.  Hairison,  Esq. ;  Oapt.Doog]aa 
Qalton,  C.B. ;  Bev.  T.  J.  Stratton. 


DISCUSSION. 

Or.  Stallard  was  very  glad  to  find  that  the  sabjeothad 
been  taken  up  by  the  Society  of  Arts,  for  it  was  one  of 
the  most  important  problems  for  political  eoonomiata 
and  philanthropists  to  solve  how  it  was  that  the  great 
measure  alluded  to  in  the  paper  had  fallen  so  flatly  upon 
society.  There  was  no  doubt  it  was  owing  to  ignoiaaoa 
and  carelessness,  and  that  the  public  reqnirad  instmctian 
in  this  matter.  Bat  amongst  reasons  for  its  fiulnra,  he 
thought  the  first  was,  that  it  began  at  the  wrong  caul  so 
far  as  the  wants  of  the  working  classes  were  ooncetned. 
They  wanted,  first,  to  provide  something  for  seasons  vrtwn 
they  were  out  of  work,  and,  next,  something  for  times  of 
sickness  ;  and  this  want  was  only  impetnoUy  m«t  by 
benefit  societies  and  required  further  devdopoMnt. 
Until  these  two  important  matters  had  been  provided  for, 
the  working  classes  would  never  think  of  life  iasnraooe  or 
annuities  to  any  general  degree.  There  was  a  system  in 
action,  in  some  parts  of  the  Continent,  by  which  the  em- 
ployers and  employes  combined  in  ocmtribntinK  to  a 
fund  to  provide  for  sickness  and  old  age.  He  yvrj 
cordially  supported  the  idea  suggested  bv  Mr.  Bartley, 
that  some  extended  machinery  was  wantea  for  intndno- 
ing  this  system  of  annuities,  and  regarded  it  as  oa«  of  the 
first  objects  to  be  kept  in  view,  in  securing  a  thorough 
system  of  house-to-house  visitation.  "What  was  wanted 
vras  an  organisation  which  should  bring  the  iatelligsDce 
of  the  intelligent  to  bear  upon  the  ignorance  «t  the 
ignorant  In  that  way  only  could  this  admirable  system 
be  promulgated  throughout  society.  Operations  most, 
however,  begin  by  the  class  above  that  of  the  lahonrera, 
and  even  in  the  middle-classes  there  was  not  so  maoh 
providence  in  these  matters  as  there  ought  to  be.  A 
good  example  was  wanted,  and  it  woiUd  be  well  if 
those  j>resent  would  form  themselves  into  an  aasooiatiaa, 
pledging  themselves  to  adopt  the  Post-office  syrtem 
of  deferred  annuities.  He  also  thought  it  '»igi»t 
be  advisable  to  make  the  proof  of  some  mah  adwt 
as  this,  on  the  part  of  working  meo,  the  test  tat  giving 
out-door  relief  by  the  guardians  of  the  poor,  and  thna  a 
very  important  distinction  would  be  drawn  iMtween  tho 
provident  and  improvident,  which  would  have  a  power- 
ful moral  effect  on  the  lower  orders  of  people. 

Xr.  B.  Dudley  Baxter  said  he  had  oome  in  srane  seBss 
to  an  opposite  conclusion  to  that  set  forth  in  tiie  p*p«r. 
The  scheme  there  brought  forward  was  a  system  of  pro- 
viding for  old  age  by  a  very  elaborate  machinery.  Ha 
could  not  help  asking  himself  wh^er  such  a  system 
of  weekly  contribution,  continued  tiirough  life,  was  best 
adapted  to  the  wants  of  the  labouring  riassos  Was  • 
working  man  likely  to  be  able,  with  all  the  diffienltiea 
and  temptations  that  beset  him,  to  carry  out  sudi  a  oon- 
tinuous  effort  week  by  week  through  lifo  P  When  life- 
assurance  was  practised  by  the  upper  classes,  there  was 
a  larg^  margin  of  income,  generally  speaking,  onl 
of  wUoh  the  aimual  premiums  were  paid.  U^thwo; 
was  a  decrease  in  the  income,  some  snperfimty  or  Inxoiy^ 


•  la  flr*  ywiljr  laitelmmtt,  if  M  othns  wtU  do  tks 
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-.    eoiUlieJiMudedtoooanterbalanceit;  but  in  the  case 

:    mond  then  was  but  a  tbiv  small  margin  between 

a^olaM  tnd  starration,  and  this  increased  the  dif- 

&%  ten-fold.  In  many  caaea  the  loss  of  a  week's  work 

■eut  the  total  inability  to  pay  anything.     He  did  not, 

ttotin,  mach  wander  that  only  336  individuals  oat  of 

H  alioni  had  availed  themselves  of  the  Fost-ofBce 

umitji]«tem  daring  34  years.   Another  feature  was  the 

gmtoqaiaeof  oollecting  and  keeping  acoonnts  on  snch  a 

mm-,  nd  there  was  yet  another  difficulty,  which, 

tHoai^itkad  not  even  beem  allnded  to,  did,  he  believed, 

to  Hneotait  exist.     He  referred  to  the  possibility  of 

baijimit  put  of  the  Post-office  officiala — ^in  many 

rwm  Msll  ifcipVnopers,  or  their  clerks  or  assistants — and 

thoQgiledidnot  impa^  their  honesty  as  a  class,  he 

befirndtlut  instances  did  occur,  in  which  the  ignorance 

of  tie  defoatora  was  taken  advantage  of — in  &ct  snch 

enea  bad  cobw  to  his  knowledge  in  different  parts  of 

tke  eomtty.    Again,    the    poor  man  received  a  much 

lower  ate  of    interest    than    his   richer   neighbour, 

oily    U   per    cent.,     which    of     coarse    diminished 

nataisdy   the    inducement     to     save.     What     was 

tlie    staia  of    tilings    elsewhere?    In    France,  there 

ns  a  hi^  rasas  of  peasants  living  on  much  lower  wages 

tkaa  tha  vme  dass  m  England,  not  asking  for  nearly  as 

nadxfoatrAt,  and,  at  the  same  time,  much  better 

jaurUed.  iiir  hi  fteir  old  age.      The  reason  was,  that 

te  aatOBl  duracter  of  the  French  peasant  was   to 

mn,aad  iarmt  his  savings,  either  in  land  er  some  other 

Kcmrify  wbidi  gave  an  immediate  return.    In  Holland, 

•gain,  time  was  act  tiie  same  difficulty  with  regard  to 

'    I  as  in  England,  simply  because  the  national 

to  layby.    Indeed,  he  had  been  told,  that 

i  the  woQ-to-do  classes  a  man  was  considered 

t  of  a  spendthrift  if  he  did  not  save  about  nine- 

testts  of  his  income.    This  habit  of  saving  was  proved 

*T  (k  ^Kt  that  even  the  peasants  were  accustomed  to 

^••fcative  occasions  expensive  gold  brooches  and 

The  same  kind  of  thing  might  be  seen 

.  bat  in  North  Germany,  which  seemed  more 

Ifc  Knglsnd  in  national  character,  the  same  im- 

I  manifested.    He  thought,  therefore,  that 

I  of  the  (lifficully  would   ha   fuund,  not  so 

t  pR/viiling  au   elAhorat^    ii3-3tc!in    of  finnuitii^s, 


f*»*r 


^      -*8^^^  by  every  possible  meiLiiB,  the  hubit 

*  ,  J"^  ty  SM  iuvt^ting   tbese    savingti    in    hous'^s, 
Ml^  sr  vdier  Kcorities.     Building  and  land  aoeittiiifl, 
*irs  dfiing  great  good ;  and  any  method  by 
^  shans   in   eound  underttikiuga    (?ou1d    be 
trithin  ths   reach   of    the    working    claisaeti  as 
ttl.  ts  w^  the  caso  ia  France,  wotild  teml  In 
J^^clioit.     The  plan    auggeated,  of   not    em- 
or  not  giving  them  poor  relief,  unlina 
■  loniBthiiig  in  the  way  of  savinK:  would 
pnwticable,    although    it   sound  mi    t<  ry 
r;  and   anch    an   involuntary  nn^thod  of 
ma  would  not  tend  much  to  recommend 
I  geneially- 
fc  "j^^-  Holland  said  the  difference  between  Mr. 
,^"™T»4  M  r  Riiter  appeared  to  bo  one  of  thosu  ftmda- 
I  »lut.h  andcriie  all  discussions  of  thia  tiiisa. 
ki  *int  that  at  the  outftet  of  any  proposals  for 
I  "Wiiag  men  to  provide   for  themsclvps  in  old 
~     a*  »liray»  this  difficulty  brought  up,  that 
t  aiilo  to  do  it.     Tho  answer  to  this  whs,  that 
lates,  or  whatever  supplemented  their 
1  Ml  aoAble  them  to  do  it  any  more,  and  that 
mm  gat  in  thla  way,  citcrtial  to  their  oivn 
I'diil  not  taiUy  make  "them  richer,  but  pooriir. 
t  aci|uaintaiioe  with  the  working  eluEseA,  and 
'deid  opinion  that  only  by  means  of  small 
t  OCmld  lliey  ever  obtain  capital  enough  to 
t  to  enter  into  any  of  the  operations  which  Jtr. 
wcOMinended  in  preference  to  gori^mmnnt 
With  ngard  to  Erauds  on  depooitora,  he  cer- 
||M  tb«  rnlcs  of  the  Po«t-oHice  in  thi-t  lespeet 
tte  paMAiiUty  of  band  to  a  minimum,  for  the 


depositor  had  the  amount  he  paid  in  put  down  in  a  book 
under  his  own  eye,  and  had  also  notice  that  if  he  did 
not  receive  an  acknowledgment  from  the  head-office  in 
so  many  da}'8  he  shoud  make  inquiries  about  it. 
Ignorant  persons,  of  course,  were  always  liable  to  be 
imposed  upon ;  but  his  experience  in  collecting  rents 
from  the  working  daases  had  shown  him  that,  even 
those  who  could  not  read  or  write,  knew  perfectly  well 
whether  he  put  down  Is.  6d.  or  2s.  fid.  in  their  book. 
One  reason  why  the  Post-office  system  had  &iled  was, 
because  it  was  not  adapted  to  the  class  for  whom  it  was 
intended.  It  would  be  as  reasonable  for  a  bank  or 
insurance  office  in  the  City  to  be  open  from  4  to  10  p.m., 
and  expect  .to  do  business,  as  for  a  Post-office  to  con- 
duct a  large  business  with  the  working  classes  between 
10  a.m.  and  4  p.m.  Then,  again,  all  sorts  of  difficulties 
were  interposed.  A  deposit  of  2s.  6d.  could  not  be  re- 
ceived. The  why  government  clerks  should  not  be  able 
to  add  up  pounds,  shillings,  and  pence,  he  could  not 
understand.  If  some  of  uese  anomalies  were  removed, 
and  proper  means  were  taken  of  making  known  the 
advantages  offered,  he  believed  a  large  increase  of  busi- 
ness would  result. 

Xr.  Geo.  Howell  said  be  agreed  in  many  points  with 
the  paper  of  Mr.  Bartley,  but  there  were  some  errors 
in  Jt  which  must  be  obvious  to  every  one  who 
had  a  practical  knowledge  of  the  condition  of  the 
working  classes.  It  had  been  said  that  working  men 
did  not  provide  for  their  old  age  on  account  of  their 
ignorance  and  other  causes,  but  he  maintained  that  the 
first  and  principal  cause  was  inability.  How  was  it  pos- 
sible for  toe  agricultural  labourers  of  England  to  lay  by 
anything  for  old  age  P  If  they  had  anything  whatever 
to  spare,  it  had  to  be  put  by  for  a  tune  of  sickness, 
or  when  out  of  work.  Then,  in  the  case  of 
labonrers  in  large  towns,  although  many  of  them 
earned  tolerable  wages,  as  compared  with  the  peasantry, 
still  their  employment  was  so  precarious  that  it  waa  im- 
possible for  them  to  save  so  much  continuously  week  by 
week  for  yean.  Passing  on  to  the  class  of  skilled 
artisans,  to  whom,  probably,  the  statements  of  Mr. 
Bartley  were  especially  intended  to  apply,  no  doubt  their 
wages  did  enable  them  to  save  something ;  but,  never- 
thdeas,  they  were  not  so  great  as  was  commonly  sup- 
posed. He  was  more  intimately  acquainted  with  the 
building  trades  than  any  other,  and  it  was  taken  for 
granted  that  they  had  good  wages,  and  so  they  had; 
but  when  tiie  question  was  considered  of  laying  by,  week 
after  wedc,  and  month  after  month,  for  years,  so  as  to  en- 
title the  workman  to  an  annuity  of  £26  a- year,  after  the 
lapse  of  20  or  30  years,  what  waa  the  &ct  F  He  himself 
hwl  kept  an  account  for  some  years  of  all  his 
earnings,  and  spreading  them  over  a  number  of  years — 
about  15— he  found  tlmt,  though  his  wages  had  ranged 
from  36s.  to  £2  a-week,  liie  average  for  the  whole  period, 
allowing  for  lost  time,  &c.,  only  came  to  about  20s.  9d. 
A  friend  of  his,  a  teetotaller,  and  a  very  skilful  man  at 
his  trade,  had  kept  a  similar  record  of  every  penny  he 
had  earned  for  22  years,  and  the  average  was  only 
22s.  lid.  per  week,  and,  as  he  was  living  in  London  and 
had  to  pay  high  rent,  and  London  prices  for  provisions, 
he  would  ask  how  was  it  possible  for  him  to  provide  for 
old  age,  in  addition  to  what  he  had  to  contribute  to  his 
society — and  he  was  glad  Mr.  Bartley  had  something  to 
say  in  favour  of  the  much-maligned  trades  unions — for 
times  of  sidmess  and  when  out  of  workP  It  was 
quite  true  that  working  men,  as  a  rule,  did  not 
know  the  value  of  smiul  beginnings  and  of  small 
savings,  but  one  great  requisite  was  some  means  of 
rendering  these  savings  available  in  time  of  sickness  or 
emergency.  No  doubt  it  was  rather  difficult  to  devise  a 
perfect  scheme,  but  he  had  paid  a  great  deal  of  attentionto 
this  matter,  and  had  considered  it  in  connection  with  the 
great  national  society  to  which  all  ratepayers  belonged 
— ^the  Poor-law— and  ho  had  often  thought  whether  it 
would  not  be  possible  to  form  a  gigantic  society,  which, 
having  plenty  of  capital,  should  enable  everyone  to  in^ 


198 


JOUBMAL  OF  THB  SOOIETY  OF  ARTS,  Fibbda&t  2,  1872. 


■ure  for  old  age,  at  a  ttmch  lower  rate  tlum  waB  now  paid 
in  poor-rates.  If  they  could  apply  that  amount  which 
people  were  fbrcad  to  pay  yearly  for  the  support  of  those 
who  were,  to  a  great  extent,  made  paupers  in  the  way  he 
■oggested,  there  would  be  enough  capital  to  start  a  great 
national  insurance  company,  which  should  give  to  every 
man  a  right,  in  time  of  sickness,  or  when  old  age 
oame  upon  him,  not  to  be  called  a  pauper,  but  to  receive 
that  for  which  he  had  paid  when  he  was  able  to  do  so. 
And  there  was  nothing  derogatory  to  a  man's  inde- 
pendence in  receiving  that  for  whioh  he  had  so  paid ;  he 
would  have  as  much  right  to  it  as  to  a  policy  of  insurance 
cm  which  he  had  duly  paid  the  prenuams.  He  did  not 
know  whether  such  a  thing  would  be  practicable,  but  he 
had  no  doubt  that  there  were  numbers  of  capitalhits  who 
would  be  only  too  glad  to  take  the  £11,000,000  a-vear, 
which  were  now  paid  in  poor-rate*,  and  keep  all  the 
poor  in  the  country  respectably.  Another  idea 
which  had  occurred  to  him  was,  that  the  system 
of  building  sodetiee  might  advantageously  be  in- 
oorporated  with  the  Poat-oflice  savings  banks,  and 
this  would  do  good  in  a  variety  of  ways,  besides 
making  a  provision  for  old  age.  Habits  of  eare 
and  cleanliness  would  be  inculcated,  for  a  man  would 
always  take  more  care  of  his  own  house  than  he 
would  of  that  of  his  landlord.  He  believed  too  mnch 
was  made  of  the  am9unt  of  money  spent  by  working 
men  in  intoxicating  drinks,  though  he  knew  very  weU 
ttiat  there  was  an  immense  deal  of  money  yniated  in  that 
way.  When  the  facts  were  fairly  looked  in  tiie  face, 
and  particularly  when  it  was  remembered  that,  taking 
llr.  Dudley  Baxter's  figures,  the  amount  of  money  paid 
in  wages  yearly,  when  divided  amongst  eleven  million 
workers,  only  gave  an  avenge  of  £36  6b.  6d.  per  annum 
each,  he  womd  ask  how  much  it  was  possible  to  save  oat 
of  that.  Of  course  some  earned  modi  more^  and  other* 
much  less ;  but  these  figures  were  enough  to  show  tltat 
what  was  most  wanted  was  the  ability  to  save,  not  the 
means  of  doinat  it. 

Sir  Charles  Trvnly*a,  K.O.B.,  sud  ft  was,  unfortunatdy, 
but  too  true  tiiat  the  habit  of  providence,  if  it  had  ever 
existed  amongst  the  English  (and  the  Ang^o-Sozons 
were  taunted  on  this  score  by  we  Normans,  whilst  the 
poet  Spenser  called  his  countrymen  a  diqtendions  people), 
nad  now  disaraeaied,  and  the  very  idea  of  lav^  np  a 
store  for  the  nitnre  amongst  a  large  proportion  of  the 
Mople  was  utterly  unknown.  WitUn  the  last  few  weeks 
Be  had  gone  through)  in  company  witii  a  committee  of 
Poor-law  Ouardians,  relieving  i^csn,  dergymen,  (^strict 
visitors,  and  natets  of  charity,  the  entire  lists  of  poor  in 
bne  parish  and  the  greater  part  of  another,  and  it  waa 
hardly  possible  to  find  any  Irace  of  saving  amongst  tJiem. 
If  it  did  exist  at  all,  it  was  chiefly  amongst  fbrmer  domestic 
aervants,  and  in  their  case  they  were  soon  exhausted.  It 
could  not  be  said  that  this  was  owing  to  want  of  means, 
fbr,  partieularly  in  the  cass  of  the  worUng  population  in 
the  north,  the^  had  now  abundant  wages,  and  could  lay 
iy  something  if  they  liked.  The  autumn  before  last,  he, 
with  the  secretary  of  the  Charity  Organisation  Society, 
made  a  tour  through  the  coal  and  iron  districts,  and 
made  a  point  of  convening  with  all  the  most  in- 
telligent men  they  met  witib,  «md  the  univennl 
testimony  was  that,  with  few  exceptions,  the  in- 
creased wages  did  really  more  harm  than  good ; 
they  were  spent  in  present  iodnlgence — in  eating  and 
drinking.  He  did  not  say  this  waa  altogether  to  be 
deapised,  for  the  best  investment  of  all  was  no  doubt 
Sn  bones  and  sinews;  and  when  he  compared  the  fine 
Stalwart  men  in  the  Midland  Counties  with  tte  unfortu- 
nate peasantry  in  Dorsetdiire,  Somerwtshire,  and  Devon- 
shire, he  could  hardiT  mention  what  he  had  said  with 
rajard  to  their  spending  with  disajqirobation,  mndi  less 
with  contempt.  Still  there  was  an  enormous  snm  spent 
In  drinking ;  and  at  the  West-end  <rf  Lmidon  scenes 
Moatanfly  took  pImc  whioh  were  a  disnaoe  to  civilisa- 
wm.  SiirroanAng  all  large  eatabliahments,  such 
M  g«i  woiki  and  the  likey  thsra  were  always  public- 


houses,  showing  that  even  in  London  where  ^^*Kt» 
were  at  the  lowest  money  might  be  saved.  What 
was  the  cause,  then,  of  this  evil?  Simply  that  for  - 
generations  we  had  violated  the  laws  of  nature.  One 
of  the  first  laws  imposed  upon  our  race  was  that  maa 
ahonld  live  by  the  sweat  of  his  brow,  bat  tita 
Poor-law  entirely  exempted  the  popolation  from  thia 
law;  and  working  men  actually  said,  why  should  ihgf 
labour  and  save  to  make  another  inaoranoe  for  thsmaslves 
wh«i  there  was  already  one  provided  for  them  by  tiis 
puUic.  In  Ixmdm,  the  out-door  rdi^  waa  administered 
m  an  indiscriminate  manner,  whioh  did  an  imrnenasdeal 
of  harm.  While  the  counties,  and  boroughs,  and  pro- 
vinces had  been  pressing  on  the  vagrant  doss  with  the 
help  of  the  police,  these  people  were  driven  into  London, 
where  they  were  received  with  open  arms  in  oosaal 
wards  and  night  refuges,  whioh  were  more  mischiavoaa 
still,  because  there  was  some  check  in  the  casual  warda, 
but  the  night  refuges  were  open  to  everybody.  The 
soup  kitchens,  again,  were  open  to  all,  and  even  ttia 
administration  of  district  visitors,  admiraUe  as  it  was  in 
the  main,  waa  conducted  with  a  lavishnesa  saffiaent  to 
upset  all  calcolatioDB.  Astotheremedy,itmustbeUteooB- 
verse  of  all  this ;  instead  of  giving  local  and  private  charity 
wholesale  and  with  both  hands,  it  should  only  be  given 
after  the  fullest  investigation,  and  in  no  case  wiAoot 
seeing  that  the  person  applying  for  it  had  done  the  beak 
for  himself  or  herself.  If  this  were  thoroagUy  done  in 
London,  the  amonnt  spent  in  oharity  of  variooa  kinda 
would  10  rapidly  diminish  that  it  would  become  prac- 
ticable to  ruegate  pablic  relief  entirely  to  the  indoor 
system.  No  doubt  the  opportanities  for  saving  shoald 
be  improved  to  the  utmost,  but  he  did  not  think  tha 
national  improvidence  was  owing  to  the  savings  baak 
not  being  kept  opm  a  sufficient  number  of  hovrs,  or  to 
any  such  cause. 

Xr.  3.  B.  Tohuion  said  he  had  come  to  a  eonolnsioa 
diametrically  opposite  to  that  to  which  Ur.  Bartley  liad 
arrived ;  and  hi  thought  that  means  should  be  taken, 
first  of  all,  to  enable  persons  to  get  a  comfortable  lireli- 
hood  in  the  prime  of  life,  as  a  preliminary  step,  before 
making  any  insarance  for  old  age.  The  number  of  chari- 
table institutions  existing,  though  in  one  sense  we  might 
feel  proud  of  them,  were  in  another  sense  a  disgrace,  for 
every  one  must  deplore  the  necessity  for  tiieir  exist^oe. 
Panperiatn  was  increasing,  whilst  wealth  also  increaaed, 
and  ne  thought  the  matter  ought  to  be  dealt  with  more 
comprehensively  than  was  proposed  by  the  Provident 
Knowledge  Society.  He  went  on  to  complain  that  the 
whole  social  s^tem  was  an  artificial  and  improper  one, 
and  that,  if  it  were  otherwise,  poverty  would  not  be 
necessary,  but,  on  the  other  hand  be  impossible ;  but  the 
ineetin^  did  not  seem  inclined  to  hear  how  this  Utopia, 
as  he  himself  described  it.  was  to  be  attained. 

Ur  J.  E.  Shattieworth,  Bart.,  KF.,  said  he  had  hnd  ex- 
perience on  both  sides  of  this  question.  Nearly  40  yeaia 
ago,  he  was  actively  engaged  in  introducing  the  new 
poor-law  in  districts  where  wages  were  at  their  lowest, 
and  therefore  he  was  acquainted  with  the  phase  of  the 
subject  to  which  Mr.  Howell  had  adverted,  and  at  the 
same  time  he  had  the  good  fortune  to  live  in  the  aame 
coiinty  as  the  noble  Chairman,  surrounded  by  a  popula- 
tion receiving  the  lightest  wages,  probably,  of  any  claaa 
of  men  in  thu  world ;  und  he  could  not  say  that  tliare 
were  not  a  great  portion  of  those  operatives  who  ^rere 
not  distinguiuhed  for  their  prudence.  Within  12  znilea 
of  his  house,  there  were  at  least  £700,000  of  capital  in- 
vested in  co-operative  mills  and  machinery,  by  the 
working  classes  alone  almost,  and  in  Rochdale  there  waa 
a  vast  capital  employed  in  co-operative  storaa.  AH  tiu^ 
originateKl  with  the  working  classes ;  and  one  word  at 
caution  he  would  utter  was  this,  that  as  had  been  mad 
by  Mr.  Dudley  Baxter,  that  whatever  schemes  for  the 
improvement  of  tiie  labouring  class  were  invented  ouitply 
by  theorists  and  economists  were  generally  destined  to  «»«» 
Cm  the  other  hand,  as  a  young  man,  very  eager  to  diaaolTe 
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J^tttftrtirtlMiwftai  tlie  agricnltnml  lalxniren  and 
"I»T-M«of  tlieoiaiBuorg,  and  to  bring  about  that 
^  ^«tg«  by  whieh  there  would  be  no  able-bodied 
JwjwncBvisg  ont-door  m&et,  he  remembered  receiv- 
2^***'  fr™!  fto  chairman  of  one  of  the  unions  with 
•2fi'  "•  «''n«*ed  himseli  an  earnest  administrator, 
"^^'f  JewCbUege,  Oambridre,  a  Bcholar,  and  a 
Buiin  iwyseiue,  a  tiioroa^  CkriiHan,  and  the 
'  <(  Ui  ptriih.  He  took  him  to  the  cottage  of  a 
^^*^lail  Ured  a  moat  efcem^ary  Ufa — a  cot- 
■e'**jifc^ of  one  nxRB,  in  which  he,  his  wife,  and 

SiIt™'  '"'*  '"  '"'*'  *"*  '^*  ^°  qneetians  he 
y*'.'?"''^  tlitt  his  wages  were  7«.  a  week;  and  on 
2""*  »*»  ftoy  oodd  not  make  out  that,  with  all 
S^fca**  ^  '"K<"n«  a'  hatvefrt-tintb,  and  dtherwlse, 
■*^T*JWmag8  exceeded  £22   per  annum  in  the 

£Sl1mi!'l-°  *•*"">    ^°''  •"'""^  ""ch  a  man  as 
■r57*<>l<l»geP    This  question,  therefore,  was 
••^■TW*  of  proridence,  but  involved  the  socinl 
rSZ/J'*  '"^inR  claMes  generally,  which  no 
jSl^J  '*'•  economic  doctrines  could  change. 
'"*««*  be  changed  simply  by  the  exertions  of 
WlniBfcbSM  themselvet,  although  any  legislative 
MMBoy  *ilioiit  a  great  improvement  in  intelligence 
*lstwfica,voBld  oe  eqnally  hopeless.     There  was, 
tow, M  ioA  remedy  for  this  unfortunate  state  of 
mfi.  UtaVi  espenenoe  in  the  way  he  had  men- 
■■•tk W to  nt  lor  fonr  days  under  the  harrow  of 
^™^j^  <t  the  House  of  Commons,  to  explain  his 
'    Wioa  of  the  New  Poor-law,  and  to   answer 
I  •  *)  the  wages  received  in  the  district.     He 
'  pnj/uti  himadf  beforehand  to  answer  correctly, 
•'"coddiifli  say  that  the  average  income  of  a  family 
VKfatI  meabets  exceeded  £26   a-year.     In  such 
Ml  soMfliing  more  than  providence  was  requisite 
■  ttitt  to  provide   for    old    age,    but    no   simple 
■*  easy  method  would    effect  the   desired   result. 
■M  ttai  tima  many  improvements  had  taken  place, 
ft*^  ia  the  law  of  settlement,  but  also  in  the 
^^"  fer  migration  to   more  fevourable  centres  of 
■•phjiiuit;  and  he    had  succeeded   in   tliree   years 
•  Miiig  ten  thousand  ficom  the  pauperised  south  to 
™  twipantiTely   wealthy    north    of   England,    and 
"■^  or  thirty  thontaaa  from  the  eastern  counties, 
^j*M»  own  immediate  supervision,  left  England  for 
P^*"  •hsje  he  hoped   they  were  now  doing  well. 
'V^nasted  looking  at  only  one  side  of  the  shield  ; 
ft  Wlc  he  agreed  in   nearly  all   that   Mr.   Howell 
*^)i,  he  most   repeat  that   out  of  one  hundred 
JJjIlMwally  spent  in  intoxicating  liquor,  probably 
yf^»81iatti  was  pure  waste.     The  problem  was  very 
MitiM,  and  many  matters  must  M  taken  into  con- 
'  ■■•■•itfcaling  withit. 
^^Jlrtrsaid  they  would  mobaMy  Mtpect  that,  as 
•a.  lie  should  say  a  word  or  two  with  reference 
tM  passed.    The  subjects  which  had  been  raised 
IM  ni^  that  with  thought  and  preparation,  they 
^Mdiacaaed  for  four  or  five  hours  by  anyone,  bat 
~\i,H  was  really  very  difficult  to  talk  concerning 
lire  miaute*.    He  was  afraid  there  was  no  re- 
Is  oonclasiona  that  various  speakers  had  come  to, 
lliBatter  of  economy  and  providence  we  stood 
'**ii  the  soale  of  European  nations.  The  French 
I  BUitedly  before  us.     There  were  no  persons  in 
'  MU  more  careful  and   thrify  than  the  peasant 
~<ll^  ilie  small  tradesmen,  and  the  inhabitants  of  the 
I  *bo  made  up  a  large  part  of  the  French  popala- 
Tbe  Swiaa  were  before  nS ;  so  were  the  Belgians, 
>  l|Mdi,  and  the  Kurth  Italinns ;  and,  but  for  the 
^liaoae  respect  which  he  entertained  for  any  opinion 
wd  by  Ur.  Dudley  Baxter,  he  should  have  inclined 
tfts  Horth  Oermans  in  the  same  position.    He  re- 
'id onte  hearing  aforeign  gentleman,  who  interested 
fiaeeoDomi^  matt^is,  make  the  remark  which, 
i  it  was  somewhat   an  exaggeration,  was  not 
'  sbogeth^  onfounded,  that  a  French  family, 
I  of  jfiSOO  a-year  would  manage  to  live  on 


wbat  an  Knglish  fiunily  with  £200  a-year  would  throw 
away.  If  anybody  inquired  the  cause,  or  rather  the 
oausea,  of  that  state  Of  things,  he  should  never  be  much 
perplexed  to  give  the  solution.  Perhaps  there  was 
something  in  the  fitct  that,  firom  our  colonising  and 
commercial  hahH*,  from  our  widely-spread  commercial 
relations  Witb  all  pttrta  of  the  world,  we  had  been  in 
the  habit,  as  a  nation,  of  making  money  faster  than 
our  neighbours,  and  there  was  uways  a  tendency  to 
spefid  rapidly  tMt  which  was  easily  obtained.  Then, 
again,  we  hod  amongst  us  not  an  inconsiderable  class  of 
artisans  who  combined  a  very  high  development  of  skill 
in  their  special  industry  with  very  low  general  culture, 
and  that  was  a  class  of  man  who  spent  all  h6  got. 
He  did  not  save,  not  because  he  had  any  particular 
objection  to  the  idea  of  saving,  but  simply  because  it 
did  not  come  into  his  head  to  do  it.  He  did  not  want 
to  rise  out  of  his  class.  He  had  maintained  his 
parents,  probably,  in  their  old  age,  and  he  thought 
it  quite  natural  that  his  children,  in  his  old  age 
should  maintain  him.  Perhaps  as  another  explana- 
tion, he  might  add  that  there  Was  in  all  classes,, 
though  now  among  a  veij  small  minority,  a  lingering 
feeling,  which  had  found  expression  in  tiie  foom  that 
evening,  that  there  was  something  mean  and  selfish  in 
the  habit  of  saving.  He  had  heard  that  language  used 
by  educated  men,  and  no  donbt  it  had  an  infinitesimal 
particle  of  truth  in  it.  But  people  Were  very  apt  to 
overlook  the  claims  of  their  neighbours.  As  another 
cause,  they  might  observe  the  unfortunate  amount  of 
mischief  which  had  often  been  locally  done  by  the 
&ilure  of  savings  banks,  and  associations  of  all  kinds  in 
which  the  savings  of  poor  men  were  invested.  It  was 
qaite  intolerable  for  a  man,  who  had  perhaps  for  20 
years  pinched  himself  in  laying  by  for  the  friture,  while 
his  neighbour  was  et^oying  himself,  to  find  that  he  had 
lost  ail  the  pleasure  he  might  have  had  out  of  his 
money,  and  that  he  had  lost  all  his  money  too.  Fortu- 
nately, under  the  present  management  of  the  Gktvem- 
ment  Savings  Bank,  no  such  failure  as  that  was  likely 
to  occur;  but  a  single  failure  of  that  kind  was  a 
lesson  of  improvidence  taught  to  a  whole  neighbourhood. 
He  took  the  principle  of  the  scheme  which  had  been  sug- 
gested that  evening  to  be,  tiiat  employers  should  require 
those  who  worked  for  them  to  make  some  provision  for 
their  old  age  and  their  families ;  and  upon  that  he  had 
one  criticism  to  offer.  He  thought  it  assumed  that  em- 
ployers had  the  command  of  the  market  to  a  greater  ex- 
tent than  was  actually  the  case.  They  could  not  make  a 
condition  of  that  kind,  except  in  one  of  several  cases. 
Either  they  had  the  command  of  the  market,  and  there- 
fore could  dictate  what  terms  they  pleased,  which  they 
all  knew  was  not  practically  the  case  in  this  country, 
except  in  a  few  rare  instances,  ot  they  innst  be  prepared 
to  give  those  who  adopted  their  scheme  a  higher  rate  of 
wages  than  generally  ruled  in  the  neiglibourhbod.  It 
was  said,  that  in  that  case  the  man  was  laying  by  for  him- 
self Whereas  it  was  the  employer  who  was  laying  by  for 
him.  Again,  the  men  employod  might  hot  be  willing  to 
go  into  a  scheme  of  that  kind ;  and  he  apprehended,  as 
men's  feelings  now  were,  they  were  not  fikely  to  do  so^ 
because,  as  was  well  known,  they  disliked  interference  of 
any  kind  with  their  private  affairs.  Interference  6f  the 
kind  suggested  was  not  such  as  would  probably  r&Mtn- 
mend  itself  to  their  feelings,  and  no  doubt  those 
great  associations,  which  had  exercised,  in  one  way 
or  another,  so  ipuoh  power,  would  be  extremely 
jealous  of  any  interposition  of  the  kind  on  the  part 
of  employers,  if  it  were  exercised  upon  a  great 
scale.  But  whilst  he  differed  as  to  the  remedy,  he  quite 
agreed  as  to  the  extreme  importance  of  the  subject.  The 
creation  of  provident  habits  had  a  national  as  well  as  a 
private  interest.  Saving  men  were  safe  men.  The  men 
who  made  a  row,  headed  mobs,  and  generally  made 
themselves  unpleasant  to  their  neighbours,  were  for  the 
most  part  those  who  had  not  got  a  shilling  laid  by  for  a 
rainy  day,    Economy,  like  everything  else,  might  be 
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carried  to  an  eoctreme,  bnt  it  was  not  an  extreme  that  we 
were  in  any  danger  of  mnning  into  in  this  oonntry. 
The  diiSculty  waa  the  oUier  way.  Dr.  Stallard  aaid  very 
tmly  that  what  we  wanted  in  theae  matters  waa  some- 
body to  let  the  example.  That  waa  trae;  hut  the 
miafortnne  was  that  when  they  had  got  anybody  in  a 
neightwnrhood  who  did  emphatically  set  an  example  in 
tlus  respect,  it  would  be  generally  foond  that  he  was  the 
most  onpopolar  man  living.  The  question  of  individual 
prudence  and  provision  for  old  age  opened  the  infinitely 
wider  question  of  the  operation  of  the  Poor-law,  and  of 
all  laws  in  the  nature  of  poor-laws  as  they  affected  the 
formation  of  individual  auaacUar,  and  as  to  them,  he 
should  say  there  was  no  subject  upon  which  they  re- 
quired more  to  be  taught  to  reason  calmly  and  justly, 
because,  so  &r  as  he  had  observed,  it  was  a  question 
upon  which  we  were  perpetually  tending  to  fall 
into  one  or  two  extremes.  Sometimes  we  took  a  com- 
passionate fit,  and  many  were  apt  to  talk  what,^  in 
effect,  was  the  very  wildest  socialism.  At  another  time 
they  took  an  economic  fit,  and  used  language  which,  if 
human  nature  allowed  it  to  be  acted  upon—sand  for  the 
most  part  it  did  not — would  be  enough  to  bring  about  a 
revolution  in  a  very  short  time.  The  question  waa  an 
exceedingly  difficult  one ;  and,  very  obviously,  the  dif- 
ficulty incnaaed  when  those  who  were  alive  to  the  im- 
portance of  the  subject,  and  therefore  gave  advice,  were 
wdl  off.  It  was  very  well  to  say  that  men  ou^ht  to  be 
made  more  than  ever  responsible  for  the  way  in  which 
they  chose  to  live.  If  they  dealt  with  the  man  himself 
who  was  in  fault,  that  would  be  right  enough ;  nobody, 
he  supposed,  would  feel  very  much  for  a  man  who  had 
been  utterly  improvident  and  reckless,  and  who  was 
brought  to  dependence  and  a  certain  amount  of  dis- 
comfort in  his  latter  days.  But  the  misfortune  was — 
and  this  was  the  point  upon  which  all  the  economic 
theories  broke  down — that,  generally  speaking,  the  man 
who  was  in  fault  was  one  person,  and  the  person  who 
suffered  another.  The  man  himself  was  perhaps  dead, 
or  in  a  helpless  condition,  and  did  not  feel  what  had 
come  to  him.  It  was  not  the  man  himself,  but  his  child- 
ren, who  were  not  in  fault,  upon  whom  the  penalty  fell. 
It  was  very  hard,  in  that  case,  to  say  that,  hecause  the 
&ther  had  been  in  foult,  therefore  they  were  not  to  help 
the  children.  At  the  same  time,  if  they  looked  at  the 
other  side  of  the  question,  it  was  clcsar  that  if  every  man 
had  a  perfect  assurance,  that  although  he  made  no  pro- 
vision for  his  family,  that  family  would  none  the  less  bo 
made  easy  and  honourable  in  their  circumstances  by  society 
in  general,  there  would  be  almost  an  end  of  individual 
saving.  It  waa  not,  therefore,  an  easy  problem  to  solve, 
and  he  thought  they  most  rely  more  upon  hope  than 
upon  fear.  It  would  not  do  to  tell  any  man  that,  if  he 
did  not  lay  by,  he  or  his  childrcu  would  starve,  because 
tiiat  was  not  the  case.  The  proper  thing  to  say  was, 
that  if  he  did  lay  b^  his  old  age  would  be  more  com- 
fortable, and  his  children  would  be  in  a  higher  posi- 
tion than  that  which  he  had  occupied.  Sometlung  had 
been  said  about  the  impossibihty  of  expecting  the 
labouimg  classes  in  agricultural  districts  to  lay  by, 
and  he  was  afiraid  he  should  agree  with  that.  But  these 
men  were  not  the  whole,  they  were  not,  perhaps,  more 
than  a  bare  majority  of  the  class  who  were  paid  by  weekly 
wages,  and  he  did  not  think  anybody  who  knew  what 
wages  were,  and  what  was  the  position  of  aituans  in 
manufacturing  districts,  and  in  great  towns  generally, 
could  doubt  that  they  had  abundant  opportunities,  if 
fhey  pleased,  of  laying  by  something  out  of  their  income. 
He  feared,  however,  tha^  as  a  rule,  this  was  not  done  to 
any  considerable  extent.  The  manufactures  in  the  north 
had  almost  been  coining  money  during  the  last  year  or 
two,  and  it  might  be  taken  that  the  average  of  wages  had 
been  higher,  and  tiie  work  also  had  been  more  abun- 
dantly provided  than  at  any  former  period  within  the 
memory  of  man.  Btill,  he  was  a&aid  that  the  amount 
of  money  which  remained  at  the  end  of  that  time 
in  the  hutd*  of  jbe  irDrkmen  waa  not  large.    The 


condusion  at  which  he  had  arrived  on  tiiia  aob* 
jeot  was  but  an  humble  one.  He  did  not  think 
that  any  schemes,  however  well  devised,  would  be 
more  than  palliatives  of  the  evils  which  aU  dephned. 
The  question,  after  all,  was  one  of  national  ohsmoter  ; 
Englishmen  had  always  been  improvident,  and  woe  so 
still,  and  this  national  character  could  not  be  changed 
in  a  day,  though  it  might  be  done  in  a  generation  or  two. 
All  that  could  be  done  was  to  keep  public  attention 
fixed  on  these  matters,  and  give  every  encouragement 
that  the  State  or  society  reasonably  and  fairly  could,  to 
men  investing  such  sums  as  they  were  willing  to  lay  by. 
One  fact,  which  was  certainly  new  to  him,  had  bem 
elicited  during  the  discussion ;  he  referred  to  what  Hr. 
Baxter  bad  said  aa  to  the  possibility  of  firands  being  oom- 
mitted  upon  illiterate  persons  who  deposited  monn'  in 
the  Post-office  Savings  Bank.  He  haa  never  heard  of 
such  a  thing  before,  and  if  it  really  ooonrred  in  mare 
than  some  very  rare  and  exceptional  cases,  the  dis- 
cussion of  that  evening  would  have  been  Teiy 
useful,  if  it  did  no  more  than  call  attention  to  thttt 
one  abuse.  He  did  not  think  there  was  muoh  force  ia 
the  remark  that  those  who  invested  in  the  Post-(^Boe 
savings  banks  got  lower  interest  than  other  people. 
They  did  get  a  lower  interest,  certainly,  bnt  they  had  a 
better  security,  better,  in  fact,  than  that  of  the  funds ; 
for  if  he  invested  in  Consols,  though  he  waa  sure  of 
his  interest,  he  was  not  sure  of  the  amount  of  cental 
which  he  could  draw  out  in  a  few  years  time.  It  might 
be  greater  than  he  paid  if  things  were  prosperous,  hut  it 
might  be  very  much  less  if  things  went  badly.  At  the 
present  time,  £100  was  wortii  £92,  but  if  a  time  of 
national  distress  and  trouble  ensued,  it  might  fall,  as  at 
the  time  of  the  Crimean  War,  to  £86  or  £M,  in  whidi 
case  he  should  lose  three  years'  interest.  The  man  who 
put  his  money  into  the  government  savings  bank,  how- 
ever, though  he  only  got  H  per  cent  interest,  coold 
draw  it  out  at  any  time,  and  be  sure  of  having  the  exact 
sum  he  had  put  in.  The  noble  Lord  concluded  by  Iffo- 
posing  a  corditd  vote  of  thanks  to  Mr.  Bartley,  which 
was  carried  unanimously. 


iHDiA  commEE. 


A  conference  waa  held  on  Friday,  January  26th, 
Major-General  Sir  Abtbub  Oottoh,  K.C3.,  in 
the  chair.    The  paper  read  was — 

ON  THE  ROUTE  TO  "WESTERN  AND  SOUTH- 
WESTERN CHINA  BY  THE  IRRIWADI  AND 
OTHER  RIVERS  OF  INDIA,  AND  THE  COM- 
MERCIAL ADVANTAGES  ATTACHED  TO  IT. 

By  Oommandar  F.  Z.  llaiiiMrt. 

India,  that  gorgeous  land,  enclosed  by  magniflcent 
natural  bonnduies,  has,  from  time  immemorial,  enjoyed 
the  highest  celebrity  and  elicited  the  greatest  interest  of 
all  the  countries  on  the  Asiatic  Continent,  and  in  con- 
sidering this  in  an  aggregstte,  it  may  well  be  represented 
as  a  compendium  of  the  whole  world.  We  do  not  hare 
see  nature  defined  under  one  uniform  character  or  aspect 
alone ;  on  the  contrary,  its  individual  representation  leatla 
us  to  trace  a  gradual  yet  complete  transition  between 
the  most  opposite  extremes,  resulting  firom  its  diveraty 
of  climate,  as  well  as  other  numerous  and  varied  physiow 
conditions  and  combinations  peculiar  to  it;  bat  the 
whole  of  its  immense  superficies  is  of  surpassing  rich- 
ness, beauty,  and  fertility,  through  which  mighty  and 
majestic  rivers  flow.  The  general  character  of  these 
magnificent  rivers,  as  well  as  the  great  advantages  to  be 
derived  commercially  from  them  in  conjunction  with 
the  Chinese  canals,  will  form  the  subject  of  this  paper. 

This  subject  is  now  beginning  to  attract  considerable 
attention,  even  in  the  Chambers  of  Commerce,  and  in 
dealing  with  it,  my  object  will  be  to  prove,  as  the 
materials  permit  how  theae  splendid  rivers  of  India  may 
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bdmloptd,  iimder  to  kae^  up  onr  piodnoiag  power, 
b^tfeoiiig  oat,  on  an  extecaiTe  scale,  by  the  agency  of 
teiuaiti  and  •  -rast  oonuneice  with  nch  and  fertile 


,m  an  hitherto,  compazatiyely  speaking,  un- 

teqasbted  with,  and  how  by  their  means  a  direct  conunu- 

■ieatiiio  may  be  effected  with  west  and  south-west  China. 

Ibtnitnnaroes  of  these  magnificent  rivers  are  mani- 

fcit;  iej  ste  no  doubt  all,  more  or  less,  capable  of  being 

atdetba  general  highway  of  oonmierce  with  this  countij, 

ialad  ladia,  and  aouth-west  China,  if  proper  and  fm- 

aestanu  be  ayatematically  adopted,  by  covering  them 

v&nitille  Bea  or  ziyer  steam  vessels  of  a  nature  in 

nujitjtiaftei  for  the  navigation.     Nor  is  this  a 

diieiltqiistion  to  be  arrived  at,  that  is,  as  to  their 

nnaluTigableeonditiona,  for,  little  as  we  are  at  present 

■tpnted  with  the  iqtper  coazses  of  the  other  three 

Boa,  m  distinct  ficom  the  Irriwadi,  we  may  reasonably 

eosdids,  in  &ct,  I  aaaert  there  is  no  doubt  on  the  matter, 

tkit,  by  the  qiplication  of  steam  upon  these,  we  should 

uHieij  nfoede  by  that  means,  and  more  than  double, 

fts  attain  trade  which  now  exists  by  native  vessels 

ban  Indii  ud  Chinese  jnnks,  as  well  aa  the  land  trade. 

Tbe  actual  teaonrcee  of  the  Irriwadi,  which  will  stand 

fat  fa  (wnsidfTation,  are  even  at  the  present  time  but 

Htltotninaa,  «t  its  capabilitiea  appreciated  as  a  great  and 

imawUiit  l^g^way  for  a  vast  trade  with  this  country 

tad  Qma,  ccomenannte  with  its  importance.    Since, 

hoaarer,  the  eoDstmction  of  the  Suez  Canal,  and  the 

jtemt  iitcemj  of  the  &ct  that  this  magnificent  river 

cao  he  mMj  navigated  for  nearly  1,000  miles  from  its 

BwatJ^Baetneoeaaarily  very  shortly  result  in  the  demon- 

itntiaa  of  ita  »tnmon««>  value  as  a  trade  route,  connecting 

CUm,  T^rtazy,  Tarkand,  Tibet,  and  the   great    Shan 

Sutes  with  thu  coiimtry.    Indeed,  considering  its  vast 

i»pnrtaiiM  in  a  commercial  sense,  a  fact  which  I  shall 

cidcaToor  to  dononstrate,  it  is  a  very  singular  circum- 

*aaes  that,  though  ascertained  to  be  navigable,  it  has 

Mmc  as  jret  beoi  established  as  a  highway  for  trade, 

yiiifc  entire  resources  developed  by  the  agency  of  steam- 

Wk;  sad  it  ia  still  more  remarkable  that  its  large  and 

iswla  tributaries  have  not,  that  I  am  aware,  up  to  the 

ptanttioe,  been  developed  for  commetce  to  the  extent 

tkcK  faamnmiratigns  and  consequent  importance  de- 

yds.   I  bave  very  recently  heard  that  large  steamers 

na  BcBtlimil  have  made  the  voyage  up  to  nearly  the 

natiKof  Qiina. 

^  wi^  iaieraiting  paper  has  lecently  been  submitted 
*|*ftii  subject  by  H^or  Sladen  (the  present  poiitical 
*l*tA  Ava),  who  explored  this  river  to  within  40  miles 
~** ^Wnoae  frontier  a  few  months  a^o.  This  descrip- 
■■iiUl  make  nae  of^  aa  corroborative  of  its  vast  im- 
J*^w  as  a  direct  line  of  communication  by  steam 
"■■•  of  pnper  edacity  between  this  country  and 
•■•duaith-west  China. 

J^ar  Sladen,  in  part  of  his  narrative,  makes  the 
***»>  pertinent  and  conclusive  remarks : — "  With 
f^M^"  ha  M^s,  "  to  a  decisive  settlement  of  this 
I  the  Indian  government  were  led,  in  1868,  to 
■  wd  cany  out  the  expedition,  viVi  the  Irriwadi 
to  the  Chinese  province  of  Ynnan,  in  con- 
so  to  speak,  of  the  proposed  survey  by 
from  Bangoon  to  Boan-Hung.  In  the 
Kfta  direct  route  firom  Rangoon  to  Kian-Eun^,  it 
'■Poposed  to  lay  down  a  line  of  communication, 
^•Wway,  tramway,  or  ordinary  road,  over  the 
of  land  journey  which  intervened  between 


^."1?^  and  the  proposed  terminus  of  the  Cambodia. 

1  2I1j*  "^  "Mnmunication  would  at  best  be  experi- 
S^Zl?^'  '"^  T^eys  would  have  to  be  made,  hnd  a 

■  rj**"**  of  trade  communication  practically  established ; 
r'~'»fcr  u  no  other  means  existed  of  establishing 
p"~'*°  oommnnication  between  Burmah  and  China, 
w^  this  aeheoie,  involving,  as  it  does,  the  cost  of  an 
^^**y  line  0/  railway  through  400  miles  of  a  di£Scult 
■■■laiily-popoJattd  country,  was  still  entitled  to 
— -1"^^  consideration.  But  when,  in  opposition  to 
*^  •  'ffcwte,  Ihey  were  able  to  snpply  water  instead  of 


land  carriage,  when  by  water  carriage  by  meems  of 
steam  navigation  on  the  Irriwadi  tiiey  were  able  to  reach 
a  navi^ble  point  900  miles  from  Ruigoon,  and  close  to 
the  Chmese  frontier,  sorely  it  was  time,  in  deciding  this 
question,  to  cling  to  the  route  which  promised  certainty 
and  success  at  very  little  cost.  It  is  very  well  ascertained 
by  the  testimony  of  Col.  Yule,  that  the  onl^  river  which 
could  be  turned  to  account  for  communication  with  west 
and  south-west  China  was  the  Irriwadi.  At  Bhamo, 
900  miles  frvm  the  sea,  and  probably  1,000  frx>m  its 
source,  the  Irriwadi,  when  fdl,  between  its  natural 
banks  is  four  miles  in  breadth,  and  during  a  third  part 
of  the  year  or  more  it  might  be  navigated  with  the  * 
greatest  ease  as  &r  as  Bahmo  by  vessels  as  large  as  any 
that  ever  ascended  the  Yantze-Kang  to  Han-Eow  from 
Shanghai.  By  selecting  the  Irriwadi  as  a  means  of 
transit  for  produce  to  south-western  China,  and  Kangoon 
as  a  port  of  export  for  such  produce,  by  means  of  steam 
navigation  the  voyage  to  Europe  would  be  reduced  by 
prohably  six  or  ten  days,  both  m  distance  and  duration. 
In  a  corresponding  degree,  the  expenses  of  navigation 
would  be  reduced  and  ue  risks  avoided,  and  it  would  do 
away  altogether  with  the  heavy  insurance  at  present  in 
force,  by  reason  of  the  difficult  navigation  through  the 
Straits  of  Malacca  and  the  Chinese  Sea,  with  its  atten- 
dant  uncertainty  and  risks.  Burmah  could  be  made  a 
highway  by  steam  navigation,  to  tap  the  resources  of 
south-western  China,  and  I  may  include  other  adjacent 
states."  In  conclusion,  it  was  his  opinion  that,  however 
much  other  influences  might  prevail,  ita  own  solid  merits 
must  continue  to  force  this  scheme  of  overland  trade  with 
China  into  conspicuous  pre-eminence ;  and  his  firm  con- 
viction was,  that  the  establishment  of  trade  must 
inevitably  follow,  and  that,  at  no  distant  period,  it  would 
develop  itself  into  one  of  the  most  compensating 
achievements  of  the  agu  we  live  in.  This  I  have  taken 
as  my  text. 

To  carry  out  this  undertaking  in  the  way  proposed, 
by  means  of  a  large  fleet  of  sea  and  river  steamers,  ia 
most  certainly  a  very  important  project,  only  requiring 
capital  with  energy  to  make  it  the  very  largest  trade  in 
British  India,  and  we  perceive  no  real  or  actual  difficulty 
in  the  means  proposed  of  at  once  establishing  it,  and 
extending  it  as  well  to  any  further  boimds  necessary. 
Major    Sladen    is    most    certainly  a   most    competent 

Clge ;  and  I  have  no  doubt  in  my  own  mind, 
ving  held  to  the  same  opinion  for  many  years,  that 
his  view  is  the  true  one,  viz.,  that,  not  only  the  whole 
of  the  river  as  far  as  Bhamo,  a  few  miles  from  the 
Chinese  frontier,  is  perfectiy  navigable,  but  its  affluents 
also.  There  is  also  a  very  important  subject  to  be  con- 
sidered, as  the  Major  has  stated,  with  respect  to  the 
actual  value  of  the  river  as  a  trade  route,  viz.,  that  the 
distance  between  China  and  England  would  be  consider- 
ably shortened,  by  probably  six  to  teii  days,_  vii  the 
Imwadi  and  Suez  Canal,  more  especially  since  the 
Brindisi  line  is  open,  as  compared  with  the  old  route  vii 
the  Straits  of  Malacca  and  Chinese  Sea,  to  say  nothing 
of  the  escaping,  by  this  means,  the  difficult  and  intricate 
navigation,  with  its  attendant  uncertainty  and  risks, 
consequent  on  those  fearful  typhoons  in  that  tempestuous 
ocean.  A  few  remarks  are  necessary  as  a  preliminary 
measure  before  proceeding  with  this  sketch.  It  will  be 
seen  now,  from  what  has  already  been  advanced,  that 
there  is  no  manifest  drawback  to  mar  the  complete 
success  of  this  important  undertaking.  It  is,  I  maintain, 
a  mere  question  of  time  and  money,  as  well  as  enterprise, 
and  if  carried  out  in  all  its  integrity,  in  the  way  I  pro- 
pose, cannot  fail  to  prove  one  of  the  roost  magnificent 
and  important  commercial  movements  of  the  day.  It  is 
indeed  the  great  Eastern  question  of  the  day,  by  which 
a  complete  revolution  as  regards  our  Chinese  trade  would 
be  accomplished.  The  development  of  new  worlds,  for 
such  we  may  term  the  west  and  south  west  provinces  of 
China,  and  the  bringing  them  and  their  wealth  within 
easy  reach  of  this  country,  by  steam  navigation,  vid 
the  Irriwadi  and  Suez  Canal,  will  be  the  means  of 
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tominff  the  stream  of  life  and  commerce  away  from 
the  old  route  hy  the  Straite  of  Mulacca  and  Ohineae  Sea 
in  a  new  direction,  aa  well  as  a  better  and  more  secure 
one,  and  the  great  benefits  that  will  accrue  to  commerce, 
we  inay  add,  science,  will  be  more  than  proportionate. 
This  is  another  reason  why  every  advance  in  naval 
science  and  engineering  always  brings  substantial  benefit 
to  this  country,  in  spite,  often,  of  the  official  opposition 
it  meets,  for  every  communication  by  improvement, 
however  effected,  or  however  applied,  whether  by  rail- 
road, by  tram-road,  by  canal,  or  by  river,  is  almost 
certain  to  result  in  advantage  to  commerce  generally, 
and  is,  moreover,  a  most  powerful  engine  in  the  hands 
of  a  kingdom  which  maintains  the  very  widest  possible 
cirde  of  communication  with  India  and  China.  We  can 
only  Judge  between  the  two  routes  through  the  com- 
panson  of  results  by  the  adoption  of  the  one  under  review, 
when  it  becomes  the  highway  for  trade.  The  route  I 
propose  cannot  but  supersede  the  old  one  by  the  superior 
advantages  it  will  possess  when  developed,  and  both 
Communication  and  commerce  must  change  from  the  one 
to  the  other.    The  result,  when  completed  and  accom- 

Slithed,  will  most  certainly  evince  a  very  conspicuous 
lustration  of  the  mental  and  no  leas  physical  energy  of 
those  merchants  (whoever  they  may  te)  who  shall  cover 
this  magnificent  river  with  appropriate  steamers,  and  by 
that  means  develop  rich  as  well  as  extensive  provinces, 
Whilih  must  amply  repay  them  for  any  risk  they  may 
have  incurred,  by  conferring  a  lasting  benefit  and  obliga- 
tion on  those  interested  in  the  commerce  of  this 
country  and  China.  The  south-western  and  western 
provinces  of  China,  bordering  on  the  Irriwadi,  are,  from 
tbe  geognphical  reports  and  other  recent  sources  of 
information,  about  the  richest  portion  of  that  great 
Empire,  as  far  as  mineral  wealth  and  other  commodities, 
which  will  be  shown,  are  considered.  All  these  provinces 
are,  we  well  know,  connected  by  a  magnificent  network 
of  canals,  but  that  subject  I  shall  consider  separately — I 
Inean  as  to  their  commercial  adrantnges — and  from  them 
a  vast  inland  navigation  exists,  and  which  comprehends 
the  whole  empire. 

A  fbw  of  the  principal  cities  and  towns  in  these  rich 
provinces  of  China,  and  in  communication  by  canal 
probably,  and  near  the  Irriwadi, areas  follows,  though  I 
shall  only  mention  three  of  them,  bt^ing  sufficient  fur  my 
purpose,  but  there  are  many  others  of  great  consequence. 
These,  however,  as  belonging  to  the  provinces  where  the 
most  extensive  trade  is  carried  on,  are  necessary  to 
illustrate  the  subject. 

Kye-yang  is  a  large  city  in  the  south-west  of  China, 
bt  the  province  of  Kwi-Choo,  which  contains  a  population 
of  nearly  6.000,000  inhabitants.  There  are  extensive 
mines  of  ^old  and  silver,  Vermillion,  and  iron  near  this 
city.  It  18  also  a  great  mart  of  inland  trade  by  land 
carriage  with  Burmah.  The  opium  trade,  however,  is 
the  most  important,  for  in  this  province  the  cultivation 
of  the  poppy  furms  one  of  the  chief  features  of  the 
industry  of  the  inhabitants ;  but  I  will  refer  more  to  this 
subject  hereafter. 

Yunan  is  another  great  commercial  city  in  the  aonth- 
West  of  China,  traversed  by  the  main  streams,  or  by 
Considerable  affluents  of  all  the  great  rivers  of  further 
India  as  well  as  China,  the  great  xantze-Kiang  flowing 
near  it.  It  belongs  to  the  province  of  the  same  name 
(population  6,000,(100),  and  is  intersected  by  canals.  From 
authentic  reports,  it  is  one  of  the  very  richf  st  portions  in 
this  part  of  China,  and  not  very  far  removed  from  the 
Irriwadi,  as  well  as  other  great  rivers  of  south-east  India. 
It  yields  gold,  silver,  and  copper  in  abundance, tin,  rubies, 
sapphires,  and  other  gems,  besides  a  variety  oif  gums. 
resins,  ivory,  varnishes,  musk,  flax,  also  very  beautiful 
carpets,  and  the  finest  horses.  This  city  also  has  large 
manufactories  of  silk  fabric  and  other  articles  of  the 
moat  exquisite  character,  such  as  porcelain,  embroidery, 
■nd  lacquered  wares  of  superior  and  exquisite  design,  wiUi 
other  valuable  commodities.  Here  also  is  a  very  exten- 
nvc  opium  trade,  probably  nearly  the  largest  in  China. 


It  It  very  probable  theM  sn  very  extcMiive  tea  disMfll' 
in  its  neighbourhood.  Ita  chief  gisneral  industry  appear^ 
to  be  the  cultivation  of  th«  poppy  and  manwhctnre  tr 
opium,  which  is  of  a  Tery  Superior  description. 

Chingloo  is  the  chief  dty  in  the  province  Secfaoea, 
populanon  of  provfaioe  22,000,000.  It  is  traversed  by 
iargt  rivers  and  interteet«d  by  canals.  Most  of  th«ae 
rivers  appear  to  be  tributaries  of  the  Tants-Kiktut.  Of 
this,  however,  I  am  by  no  means  certain,  for  fte  tt» 
fbrmation  we  get  from  this  part  of  China  is  not  ef  • 
very  reliable  ohuaeter.  It  produces  metals,  sugar.  Silk, 
woollens,  drugs,  with  varioasotiier  articles,  ptobaMy  tM. 
The  rich  provinces  of  Sfaensi,  Hopei,  Kinsa,  alid  Bmub 
are  in  its  vicinity.  This  splendid  city  is  also  a  very  Its* 
portant  mart  tat  trade  by  land  with  Siain,  BoHnali, 
Laos,  Annan,  and  Other  neighbouring  states.  A  very 
considerable  commerce  is  also  carriea  on  betweeft  tti« 
wholeof  these  provinces,  by  land,  with  Bhootah,  KumSon, 
and  Nepaul,  uie  exports  of  which  indode  bomx-SkK, 
silk,  woollen  goods,  and  metals,  with  an  infinity  of  otbflt 
articles,  of  which  gold  and  silver  may  bo  cuuipiised. 
There  are  several  other  large  towns  and  cities  in  tmspatt 
of  China,  but  a  full  description  would  entail  more  space 
than  I  have  at  my  disposal.  These  few  are  mentioned, 
however,  in  order  to  provs  what  a  magnificent  opening 
there  is  flor  an  extended  commerce  by  the  means 
of  steam  navigation  on  the  Irriwadi,  and  the  west 
and  souA-west  of  China,  of  which  at  no  distant 
period  the  result  must  be  a  commerce  so  vast  that 
It  is  impossible  even  to  realise  the  idea  of  its  ex- 
tent, as  well  as  of  a  character  the  most  important  and 
lucrative  possible.  All  this  may  be  accomplished  by  tiie 
agency  of  direct  steam  navi^tion  on  the  Irriwadi,  wHh 
dei.6ta  on  tbe  frontiers,  and  perhaps  also,  as  I  shall  Aow, 
by  some  ef  the  other  great  rivers  of  India. 

It  appean,  item  a  report  of  the  consul  at  Hankow  wtth 
reference  to  the  above  cities,  that  the  various  accounts 
given  respecting  the  opium  trade,  as  connected  with  west 
and  south-west  Chine,  and  the  particular  provinces  of 
the  cultivation  of  the  drug,  are  little  known  even  to 
merchants.  In  this  department  of  the  empire,  and  more 
especially  near  Tnnan,  remarkable  attention  is  paid  to 
the  cultivation  of  the  poppy ;  at  Sechnen,  neaiiy  half 
the  land  is  already  appropriated  to  its  cnlture.  At 
Tunan  itself  and  Kivichon,  though  these  provinces  have 
lately  been  invaded  by  a  Mahoramedan  insurrection,  the 
produce  of  opium  is  veiy  considerable ;  in  fact,  this  is  the 
great  opium  mart  of  all  China,  whi<  h  is  carried  in  lar^ 
quantities  down  the  Tantze-Kiang  for  consutnption  in 
other  parts  of  the  country.  This  crop  seems  till  lately 
to  be  grown  only  in  west  and  south-west  China.  I 
request  particular  attention  to  this  fact,  but  it  pays  the 
growers  so  well  that  its  cultivation  increases;  and, 
although  the  supply  of  the  native  drag  becomes  more 
plentiful  every  year,  Indian  opium,  imported  ih  large 
quantities  down  the  Tantze-Kang,  still  holds  its  own, 
and  is  highly  esteemed.  Hankow  is  the  centre  of  this 
vast  but  iniquitous  trade.  This  town  is  situated  nM- 
way  on  the  navigtible  course  of  the  Yantze-Kiang,  and  ta 
the  very  heart  of  the  Chinese  empire,  and  is,  therefore, 
from  its  situation,  the  great  emporium  in  the  interior  of 
the  country  for  opium  imported  in  foreign  steamers 
from  India,  and  again  exported  to  the  various  provinces 
in  China.  A  great  competition,  therefore,  naturally 
exists  between  the  Indian  and  Chinese  drug,  but  the 
superiority  of  the  former  is  admitted,  and  it  is  only  the 
poor  people  and  the  inhabitants  generally  of  the  remote 
provinces,  frxim  which  the  difficulty  of  transit  shuts  out 
the  Indian  article,  consume  the  native  drug.  The 
quality  of  the  4nig,  however,  grown  in  Yunan  is  said 
to  be  excellent,  nearly,  if  not  quite  eqnal,  to  the  Indian 
kind,  and  the  adjacent  province  of  Honan  is  lai^Iy 
supplied  with  it.  The  canals  of  west  and  south-west 
China  are,  no  doubt,  largely  used  for  its  exportation  to 
the  more  distant  provinces.  It  is,  however,  a  significant 
fact  that  Honan  is  likewise  the  greatest  importer  from 
Hankow,  as  a  centra  of  the  native  drug,  so  thiit  the  bMt 
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■itii*  »fam  veoli  Msm,  valt  the  mort  fitvoorable 
iiiw«rtiiin»S  to  eompate  loooenfaUy  with  the  Indian 
dtiek  Xlis  natire  dzng  ii  onl^  oonmuned  by  the  poor 
(•hvmMiiaehaddiotad  tothudeteatable  habit  as  the 

m 

Tkt  nfminy  oat  fi>r  oommwoe  of  the  west  and  eoath- 
vMtamnaee*  of  Ohiiu,  whieh  moat  be  now  teen  are 
mUif  amoof  the  Terr  rioheat  of  that  Kfeat  empire, 
tf  Btna  of  which  tnds  might  be  eatabushed  on  an 
dmmn  leafe  \tj  the  derelopmeot  of  the  Irtiwadi,  and 
Ike  inet  agency  of  ateam,  preaeots  at  once,  which  mast 
tetanhaded,  a  moie  extnuiTe  market  for  commerce 
Ikailttiakeoald  be  obtained  either  by  land  carriage 
et^tMoU  route.  The  canal  system  of  China,  with 
■haBwannmifioattons  (of  larger  magnitude  it  is  said 
Ika  ill  the  rims  of  India  combined),  would  actually 
kesaa  a  gnat  auxiliary  power  in  our  hands  for  the 
BdaMin  ti  tade  throughout  the  whole  empire,  and 
itiik  eoaU  be  at  once  made  to  flow  to  the  nearest 
taaliirtgwn  of  Ohina  cm  the  Irriwadi,  as  the  derelop- 
MittfcBBmeree  ptooeeds  man  and  more  every  year. 
IW  nmk  Moopy  an  area  of  about  1,300,000  square 
■ilti 

Tk  Imwadi  xoate    being    established,    and   that 

W|k«  glhar  riT«is    we   shall  consider,    commercial 

*l"||i'iJ  ssild  at  fliit  begin  to  extend,  and  then 

>*p><*iWf;  it  would,  howoTer,  take  time  for  any 

^'^p^atamaa  of  trade  in  the  inland  parta  of  the 

fMtqr  k  bseoBa  manifest;    improvement,  however, 

"wM  afUtf  fitUow  towards  soch  extension.    I  am, 

j'ww,  nevin^  the  matter  as  having  reference  to 

■wMs  riven  ra  geaeral,  where  trade  has  to  be  estab- 

Um  ia  a  primary  aanse,  but  here  commerce  alroady 

■ifeioiTay  great  extent,  and  only  requires  being 

fendond  firom  land  to  water  carriage  by  steam  navi- 

liliaL  The  above  remarica  would,  therefore,  scarcely 

^  III  the  commercial  aspect,  a«  here  represented  by 

w  IHfosed  rotttsk  in  eonseqaenoe  of  the  great  and 

'^'■t  kdHtim  afforded  b^  the  river  and  canal  system, 

J^iho  the  commonications  by  the  great  rivers  of 

UBsttoMdvaa,  thoa  afloiding  such  material  advan- 

hpa    Oommerce,  therefore,  could  at  once  be  eatab- 

■Wtaavaataeale. 

Qiia  ii^  however,  pecnliar  to  itself,  and,  while 
"""gWiat  India,  land-carriage  is  preferred,  and  perhaps 
"ffei  by  the  British  government,  to  tiie  detriment 
'^  Mtw^earrnca,  the  contrary  exists  aa  legarda  China. 
l*M4a  «f  (Sma  are  mere  footpaths. 

OS  lifid  advanuement,  withm  the  last  flfteeb  or 
tN%  jffm,  ef  raUway  communication  in  India,  is 
'■it  ■gaiiSeant  and  remarkable  incident.  The 
■BiM  of  oommnnication  developed  during  that 
(ni  by  this  great  and  conductive  system  have 
**MsUy  pim^i  osHwd,  and  has  extended  beyond  all 
Napnhnaon  its  immense  advantages  over  the 
IMat  Bnda  of  transport  of  goods,  thus  opening  out 
t  Hfid  and  easy  means  of  transit  for  merchtindise 
MjMBgera,  and  leading  to  the  establishment  of 
■^^  sad  warritOQSes  u  localities  where,  before 
■■nad  institution  was  established,  little  trade 
WtA    This  movement   has  advanced  with  amazing 

alaoonstratiiig  that  the  power  of  steam  in 
_  ferially  in  Weitem  India,  by  the  iron- 
^■k  his  effected  the  same  prodigious  advance 
■  aind  transit  that  haa  resulted  in  this  country; 
^  IS  the  seiaice  of  railway  locomotion  is  still 
fywing  aod  extending,  vast  resources  of  India  are 
■■IK  dsvdoped,  tl>e  enormoos  stores  of  mineral  wealth 
*>My  aahrged,  spread  abroad,  and  made  more  univer- 
^^anilaMs;  in  a  word,  nations  are  brought  into 
nadfy  comaranication  hr  trader  which,  before  such 
■"'•Bistad,  and  those  bdlitiea  provided,  had  liule 
|**"ls<g»  o<^  or  communication  with  each  other. 
^■Moe  ia  also  lamifled  and  extended,  and  a  general 
■<»ihiage  of  the  productions  of  industry  between 
l**fia^M_  peo^  sBected  laUoh,  before  such  means 
*<*  *l|li«il,  was  net  posnble  of  attainment    Almost 


the  same  wonderful  effect  would  be  produced  by  the 
canals  of  China  and  rivers  of  India  in  a  mighty  exfamsioa 
of  trade,  if  developed  in  the  way  I  propose,  and  the 
navigatiun  proclaimed  suitable. 

Soch  facts  as  these  speak  volumes,  which  must,  indeed, 
greatly  tend  to  the  extension  of  trade,  if  what  I  say  is 
not  a  dead  letter,  and  would  be  far  more  forcibly  ilfos* 
trated  by  the  application  of  steam-navigation  on  the 
Irriwadi  and  other  rivers  of  India.  As  to  the  ro^e 
proposed  by  the  Irriwadi  to  west  and  south-west  Ohina, 
we  must  expect  difficulties  with  the  Chinese ;  but  no 
doubt  in  time,  by  a  careful  policy,  as  well  as  conciliatory 
mode  of  proceeding  in  dealing  with  them,  a  &vonrabM 
change  will  soon  result,  and  be  the  means  of  commeros 
greatly  increasing  and  extending,  as  well  as  flourishing, 
to  the  advantage  of  both  countries. 

I  maintain,  therefore,  the  time  has  arrived  for  the 
energetic  action  on  the  part  of  merchants,  with  the  view 
of  taking  advantage  of  the  resources  of  west  and  south* 
west  China,  by  developing  the  Irriwadi  and  opening  oat 
trade  by  means  of  a  suitable  fleet  of  steamers  on  the 
river. 

I  must  now  make  a  few  remarks,  though  tttey  %ill 
scarcely,  I  fear,  be  considered  relevant  with  the  subject, 
although  they  are  necessary  in  order  to  arrive  at  a  due 
appreciation  of  the  importance  of  what  I  have  endea- 
voured to  demonstrate,  vis.,  the  value  of  the  Irriwadi 
as  a  trade  route  between  India  and  Ohina  and  this 
country. 

As  the  commerce,  as  established  by  this  country,  ia 
altogether  free,  it  must  naturally  of  necessity  flow  in 
that  direction  where  the  greatest  amount  of  profit  can 
be  obtained.  I  desire  to  prove  that  the  west  and  south- 
west provinces,  with  their  communication  by  river  and 
canal  (thus  comprehending,  probably,  by  these  valuable 
auxilaries  the  very  richest  portions  of  that  vast 
empire),  must  offer,  therefore,  a  superior  market  for  the 
commerce  with  England  and  America,  and  a  more 
extended  medium  for  a  traJo  by  thy  Irriwadi  larger 
than  that  which  now  exists,  probably  by  the  Straits  of 
Malacca  and  Chinese  Sea.  But  it  would  be  useless  to 
attempt  to  create  a  monopoly,  as  there  can  be  none  where 
there  would  be  ample  room  for  almost  any  amount  of 
commerce,  if  these  magnificent  provinces  of  China  were 
properly  developed  in  the  WHy  proposed,  and  efficiently 
worked  for  such  a  trade  as  exists,  and  having  factories  and 
warehouses  established  on  the  frontier  of  China  by  the 
adequate  sea  service,  and  that  it  does  exist  we  can  have 
no  doubt  whatever,  from  what  has  already  been  remarked 
as  to  the  general  produce  to  be  obtained.  In  eonsidering 
such  a  trade  as  capiible  of  being  established,  we  must 
notice  particularly  the  amount  and  extent  of  those  pro- 
vinces and  their  proiiucts,  with  the  rivers,  cities,  and 
canals,  as  well  aa  the  popul  itions,  which  last  may  be 
computed  perhaps  at  100,OUO,000  in  south  and  south-west 
China,  as  also  the  vnrioua  and  numerous  communications 
with  the  more  distant  parts  of  the  empire  by  such  canals 
and  rivers  in  China. 

It  is  remarkable  that  a  great,  and,  as  we  are  aware, 
intelligent  nation  such  as  the  Chinese,  with  those  valuible 
and  extensive  facilities  of  trade  which  their  magnificent 
country  affords,  with  its  vast  rivers,  canals,  and  communi- 
tions,  should  not  yet  have  adopted  the  appliance  of  steam, 
for  by  this  means  a  vastly  more  extensive  foreign  trade 
might  be  added  to  their  home  trade  ;  and  though  this 
could  scarcely  much  improve  the  productive  powers  of 
its  national  industry  and  well  known  prosperity,  or  per- 
haps improve  to  any  great  extent  the  value  of  die  manu- 
factured material  in  China  itself,  such  a  foreign  trade 
would  at  once  be  established,  and  it  is  probable  a 
a  g^at  part  of  this  commerce  would  be  carried  on  ia 
Chinese  bottoms,  using  the  appliance  of  steam  to  an  ex- 
tent perhaps  as  great  as  is  now  pursued  by  English 
vessels  of  all  kinds.  This  is  a  large  assertion  to  make. 
Indeed,  by  the  application  of  steam  on  the  Irriwadi,- 
rivers  and  canals  of  China,  it  is  not  too  much  to  assert^ 
under  such  circumstances,  China  would  become  by  thia 
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them — ^what  I  say  are  mere  impreaiiaiu — my  main  oltjeet 
being  to  prove  theirimportanoe in  derelopiiig,  if  not lonth- 
west  China,  at  least  inland  India.  Supposing  them  to  be 
navigable  throughout,  a  tact  not  yet  aaoertamed,  thongh 
from  their  general  character,  as  very  aimilar  to  the  Izri- 
wadi,  we  may  conclude  they  are  ao,  it  may  be,  perhaps, 
to  a  limited  extent ;  thero  is  still  no  positive  conf^mation 
on  this  point,*as  regards  their  upper  or  more  westerly 
course.  Thore  is  very  little  doubt,  however,  they  m%U 
be  readily  developed  throughout  by  river  steamers  peoa- 
liarly  adapted  for  the  navigation.  For  my  own  part,  I 
am  strongly  of  opinion,  based  on  a  26  years'  experience 
in  India,  they  are  all  sufficientiy  navigable  Dy  river 
steamers  for  trade  purposes,  and  I  think  native  accoonta 
lead  to  the  same  conclusion.  There  haa  been  no  surrey 
of  them,  that  I  am  aware  of,  since  the  time  of  my  flirt 
entering  the  Indian  Kavy,  in  1831.  We  are  all  awsre 
what  surveying  meant  beforo  that  period.  My  aocoants 
of  these  rivers  are  deduced  from  very  uncertain  aooioes ; 
I  am  not  answerable  for  their  correctness. 

The  Mekong  is  supposed  to  be  about  2,400  mile*  in 
length,  traversmg  Camboja,  Laos,  and  South-Western 
China.  It  is  a  most  magnificent  river,  and  almost  the  very 
largest  in  India.  Like  the  Iiriwadi,  it  has  many  triba- 
tanes,  and  separates  by  these  into  numerous  arms  or 
channels  in  its  lower  course,  covering  the  Siamese  and 
Anamese  dominions  with  a  network  of  ramificatiooa, 
of  which  the  east  and  west  boundaries  are  its  delta. 
It  divides  Anam  from  Siam.  This  splendid  river  could 
be  made  a  most  important  highway  for  commeroe,  even 
in  so  far  as  its  present  condition  has  been  aaoertaioed, 
by  means  of  a  large  fleet  of  sea  and  river  steam- 
vessels,  not  only  wim  those  fertile,  rich,  and  popolona 
inland  provinces  of  India,  but  very  probably  with 
south-west  China  also.  Its  numerous  tnbataries  naoi 
of  themselves  all  noble  rivers,  and  there  is  no  doubt 
these  might  be  developed  for  trade,  if  ^>proptutte 
measures  were  established.  The  commerce  on  the  lower 
part  of  this  river  is  still  carried  on  by  Chinese  junk*  and 
Indian  sailing  vessels.  This  trade  seems  extenave. 
Little  information  has  been  afforded  us,  however,  re- 
specting its  upper  or  more  western  course,  as,  indeed, 
we  may  romark  of  the  two  others,  as  to  their  aetnal 
condition  for  navigation,  excepting  in  ao  &r  as  their 
importance  must  be  recognised  as  an  opening  far  an 
extensive  trade  with  inland  India. 

The  Menam  is  a  much  less  extensive  river  than  the 
Mekong,  as  to  its  general  character,  and  though  under^ 
stood  to  be  navigable,  according  to  the  native  acooimt, 
for  over  300  miles  from  the  mouths,  is  little  used  for 
commerce  by  steam-vessels.  Of  its  actual  navigable 
condition  throughout  we  know  little.  It  traverses  the 
very  centre  of  Siam,  and  after  a  south  or  sonth-esat 
course  of  between  400  or  600  miles,  enters  the  Chinese 
Sea  in  the  Gulf  of  Siam.  It  is,  however  a  very  con- 
siderable river,  about  the  seune  sise  as  the  Irnwadi, 
oonstmotion  in   order   to  realise   its   advantages   for !  and,  according  to  the  generally  accepted  accounts  (•• 


means  the  general  and  universal  feeder  of  all  Europe. 
By  a  more  extensive  steam  navigation  also  they  would 
naturally  likewise  acquire  the  art  of  constrnctmg  and 
using  the  different  machines  and  scientific  appliances 
made  use  of  in  civilized  countries,  as  well  as  the  other  well- 
known  improvements  in  art  and  science  (this  in  a  qualified 
form  now  prevails  in  Japan  most  extensively).  Under 
their  present  isolated  condition  and  exclusive  system,  the 
result  of  circumstances,  which  has  been  described,  as 
well  as  their  peculiar  though  inexorable  laws,  thqy  have  no 
desire  as  yet  of  improving  themselves,  or  acquiring  those 
necessary  arts  and  sciences.  There  seems,  however,  to 
be  a  more  forward  movement  among  them  lately,  and 
tiiey  now  appear  (if  the  government  would  not  obstruct) 
more  sensilue  to  the  advantages  they  would  dorivu  from 
such  acquirements,  for  tho  Chinaman  is  eminently  alive 
to  his  own  advantage.  Though  this  is  somewhat  apart 
from  our  subject,  it  may  be  mentioned  that  the  Chinese 
are  essentially  a  maritime  people,  unlike  the  Indian 
nation,  and  though  the  land  trade  with  China  is  very 
extensive,  espeoiaUy  on  those  provinces  bordering  on  the 
great  Burmese  Empire  and  on  the  Irriwadi,  as  I  have 
before  shown,  the  maritime  commerce  is  on  the  whole 
the  moat  important,  and,  as  a  rule,  extensive,  as  well  as 
being'  the  most  valuable. 

A  most  able  writer  upon  this  comprehensive  subject, 
many  years  ago,  estimated  the  commercial  shipping  of 
China  at  only  about  70,000  tons,  and  that  of  Hainan  at 
about  10,000  or  12,000  more,  chiefly  engaged  in  trading 
by  junks  to  Siam,  Anam,  Japan,  and  the  Asiatic  Archi- 
pelago. It  is,  no  doubt,  however,  a  f>ict  that  this  trade, 
since  the  construction  of  the  Suez  Canal,  hns  greatly 
increased  in  native  vessels  during  the  last  few  years, 
owing  to  the  great  increase  of  trade.  But  by  the  general 
application  of  steam  by  the  Chinese  tbemselveS)  the 
amount  of  commerce  would,  be  still  further  increased  at 
least  one  hundredfold,  and  very  much  more  if  the  rivers 
and  canals  were  considered.  Numerous  junks  annually 
leave  Siam  in  the  fine  season  with  sugar,  grain, 
ivory,  and  other  valuable  commodities,  for  the  ports 
of  China,  and  various  articles  are  imported  in  return 
from  the  Asiatic  Arohipelago,  Celebes,  and  Arru  Isles. 
But  I  have  said  enougn  upon  this  subject.  I  merely 
desire  to  prove  that,  if  such  a  profitable,  extensive,  and 
probably  increasing  trade  is  carried  on  by  means  of 
junks  and  other  sailing  vessels,  what  would  the  amount 
be  if  a  large  and  well-appointed  steam  service  was  estab- 
lished, and  intended  to  comprehend  at  once  not  only  the 
Irriwadi  as  a  means  of  import  and  export  with  India 
and  west  and  south-west  China,  but  all  those  different 
oonntites  embraced  and  watered  by  the  ramifications  of 
its  tributaries,  thus  connecting  them  with  this  country 
also  by  the  Suez  Canal. 

I  do  maintain  there  is  no  difficulty  whatever  in  the 
matter,  and  nothing  more  is  necessary  than  that 
merchants  should  be  convinced  of  the  possibility  of  its 


commeroe.  We  can  only  assure  them  that  a  great  mart 
is  open  for  an  extensive  trade,  without  one  single  obstruc- 
tion, that  distance  is  shortened,  and  the  dangers  of  the 
old  route  avoided ;  and  this  much  must  be  asserted  that 
its  time  will  arrive  sooner  or  later,  so  that,  when  this 
magnificent  river  is  fully  developed,  trade  must  inevi- 
tably follow,  and  expand  itself  into  one  of  the  most 
magnificent  and  profitable  undertakings  of  the  age  we 
lire  in. 

We  will  now  proceed  to  consider  the  three  other  great 
rivers  of  India  which  lead  into  south-west  China.  These 
are  the  Mekong,  the  Menam,  and  the  Salween.  With 
reference  to  their  importance  as  a  direct  means  for 
developing  trade,  if  not  in  the  western  or  south-western 
districts  of  China,  at  least  in  the  surrounding  inland 

rjvinoes  of  India,  which  is  almost  of  equal  importance, 
regret  my  knowledge  is  very  imperlect*  respecting 


•  I  ban  Minmed  it  possibly  pretty  eotrtet,  from  tb«  country 
throngh  wUoh  thty  flow,  kat  that  U  aU,  fi>r  I  am  Dot  reiFoiulbl*  for 
iBSMamrtw. 


we  hj^ve  little  other  information  otherwise  to  go  bj) 
rises  in  the  high  table-land  of  Ynnan,  and  is  probably 
connected  with  the  great  rivers  of  China  in  that  neigb- 
bourhood.  In  its  more  westerly  course,  near  China,  it 
is  said  to  be  obstructed,  more  or  leas,  by  bars ;  of  tb^ 
statement,  however,  we  have  no  positive  proof,  as  thia 
river  has  never,  within  my  recollection,  been  peifactly 
surveyed,  nor  have  we  ascertained  satisfactorily  the 
whole  extent  of  its  course;  it  may,  however,  be  estimated 
at  about  1,000  miles.  It  appears  to  have  nnmerOBS 
splendid  tributaries,  one  especially  watering  the  inde- 
pendent kingdom  of  Laos,  and  a  part  of  inland  Indin, 
which  is  little  known,  on  the  confines  of  south-west 
China,  called  Lanohang.  On  either  side  of  this  affluent 
there  appears  to  be  bou  a  richly-wooded  and  cultivated 
country,  abounding  in  produce  of  various  deecriptioaa, 
as  well  as  vast  quantities  of  valuable  forest,  such  as 
teak,  Japan,  and  sandal-wood  trees.  The  greater  part  of 
the  river  itself  waters  many  largo  and  fertile  other 
'  districts  of  inland  India,  and  from  which  a  considerably 
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Imi  bade  ii  earned  on.    On  the  vhole,  imperfect  ai 
oar  deacription  is,  for  want  of  information,  we  may  con- 
■der  it  a  most  magnificent  river,  and  in  every  respect 
of  equal  importance  for  inland  commerce  in  aonth-east 
ladii  M  tke  otber  adjacent  ones.    In  the  annual  over- 
b«,  which  Msois  common  in  July  and  August  on  most 
g(  those  luge  riTeis,  its  waters  are  said  oometimes  to  rise 
to  t  eoowlenble  extent,  occasioning  at  times  disastrous 
Saoda  A  great  commerce  might,  withoqt  difficulty,  be 
nUgreatablished  by  a  service  of  sea  and  river  steamers 
•ls{tid  tor  the  work,  if  it  were  only  properly  surveyed. 
B(«h  tee  riven  would  afford  great  facilities  for  the 
atoaoa  of  trade,  and  evince  what  the  power  of  steam 
kntlmijeifected  in  India;  and  the  same  prodigious 
■dimaent  may   also    be   easily  achieved    by  their 
Mtfooit  in  the  way  proposed,  affording  a  ready  and 
njil  neaat  fcr  the  conveyance  of  produce  from  rich  and 
Btilt  pnninces  of  inland  India.    This  must  be  obvious 
toill,eifea>lly  as  a  means  for  developing  new  markets 
m  htboto  neglected  or,  comparatively  speaking,  un- 
known kahties.      There  is   a   junction,  it   is    said, 
Irtnen  &«  Henam  and  Mekong ;  it  has  a  large  delta, 
lad  tie  tn  principal  mouths  are  very  wide.    Itnbpears 
iaitak^luriiiu;e  toporsae  a  course  more  easterfy  and 
'^riy,  ip  ina  down.     All  these  rivers  seem  to  sub- 
a<ide,pTDgo(r  lateral  streams.    There  is  a  very  large 
jPBml  todo  ftom  Baakok  with  China  and  this  count^. 
"wamt  d  this  nugnifioent  river  is  supposed  to  be 
J^WIteiliove  the   sea,  intersecting  mountains  of 
™^i«^t  in  the  south- weat  provinces  of  China, 
•"o^  »luch  it  fiowK.    It  is  uncertainly  reported  in 
osejari  s)  bending  doe  south,  and  it  is  not  improbable 
"*  mm  it  is  joined  by  the  Gkutobe,  the  conjoint 
Mm    braking     through    the    mountains   of    the 
Bmaliji;  this,  however,  is  a  subject  for  investigation. 
Honot  TOBch  for  its    accuracy,  as  it  is   in    nowise 
"•"^Mnortained.    Aa  a  rule,  the  greater  part  of  the 
■n  OTtheni  eonntiy  immediately  adjacent  to  its  banks, 
■kUls  eipedally,  is,  from  reports,  of  high  and  un- 
^"UMHty,  and  am  which  are  numerous  towns,  which 
■■■■aeeaary  to  describe.   The  name  Uenam  signifies 
*tae  aother  of  waters."    The  native  Siamese  are  ex- 
•"■"•rjadons,  and  averse  to  its  development,  and  very 
^■denhb  danger  exists  to  its  being  made  a  general 
^rmbyns. 

*«  Solween  is  another  splendid  river,  but,  like  the  two 
~*^^tle  known  in  its  upper  course.  It  has  its  source 
■J^jji  t  legkm  niolific  in  mighty  streams;  though  it 
*.'—  but  iliglitly  explored,  it  appears  to  divide  the 
*»%tem  Bormeae  dominions  by  tnbutaries.  It  has, 
~y»>  hero  stated  as  so  long  a  course  as  to  be  almost 
***  oy ;  this,  I  think,  is  probably  a  mistake,  by 
"••'■S  the  conntries  it  waters.  It  separates  Laos  and 
S~  "ospendent  States  genetslly.  This  noble  river 
*^&»  the  Irriwadi,  in  a  southerly  direction  through 
■*  Mh-weat  Cbineae  provinces,  and  part,  as  I  have 
*|i*f  fl>e  Bnrmeae  dominions.  It  is  called  the  Moul- 
■Hiim,  (otering  the  Ghilf  of  Martaban  by  a  consider- 
■■■•rfi,  flows  through  a  widely  populated  country, 
JI^Moaht  could  be  navigated  some  hundreds  of  miles 
y^iillit.  For  the  development  of  inland  trade  by 
^*^ws»s,  tlua  river  would  afford  a  very  profitable 

.  ™_fctnsit  riven  enumerated  in  this  sketoh  are  most 
■n^it  fhamwis  for  opening  out  commerce  by  means 
*  ilMa  aaivigation,  either  on  a  large  or  smaU  scale. 
■••■jdi  only  establish  the  one  fact  of  their  being 
J**pH«  fcr  river  steamers,  as  there  is  no  reason 
*■'■•*•  hat  that  fhev  are  so,  a  vast  impetus  would  be 

EJ™d  the  fields  of  commerce  enlarged  and  extended, 
ifflafing  the  immense  resources  of  inland  India, 
"■^noceinlandpartsof  Siam,Assam,Buraiah,and 

,*  ****  every  appliance  for  the  art  of  transport, 
!***^  W  »»» or  land,  and  in  proportion  to  the  per- 
~~*"*2i^^»rt  will  be  the  extant  of  commerce.  We 
■Kw  wtU  ttii  nfaitUe  iket,  tlutt  aa  enotmons  commerce 


can  readily  be  established  by  means  of  steam  on  these 
rivers.  Why,  then,  I  ask,  should  it  not  be  accomplished  f 
These  rivers  must  be  surveyed  thoroughly,  and  Uiere  are 
some  of  the  most  eminent  Indian  navy  surveyors  who 
would  accomplish  the  work,  one  the  greatest  living 
authority  and  Indian  surveyor  on  these  matters,  and 
who,  I  make  no  doubt,  would  undertake  the  work.  I 
strongly  advocate  these  rivers  should  be  occupied.  Two 
small  steamers,  well  fitted  out,  and  strongly  armed,  with 
a  few  steam  launches,  would  be  sufficient  for  Uie  purpose, 
and  the  result  to  commerce  would  be  incalculable,  for 
even  India  itself,  particularly  as  regards  its  inland  pro- 
vinces, leaving  out  China,  has  not  been  half  so  developed 
as  it  might  be  for  commerce;  both,  in  &ct,  in  this  respect 
are  in  their  infancy,  and  more  especially  since  the  con- 
struction of  the  Suez  Canal,  as  almost  the  universal  route 
for  vessels  to  India  and  China. 

In  my  opinion,  the  Irriwadi  route  must  be  established 
sooner  or  Uter  as  the  general  and  universal  one.  We 
must  not  be  satisfied  with  things  as  they  now  exist,  or 
be  content  to  travel  on  in  the  old  ruts ;  we  most  see  and 
judge  for  ourselves,  and  take  nothing  for  granted  until 
all  existing  particulars  have  been  properly  examined, 
ascertained,  and  cleared  up. 

The  deductions  to  be  obtained  from  the  above  remarks 
may  be  summed  up  as  follows : — 

Firstly.  The  opening  out  of  new  provinces  never 
before  developed,  except  by  land-carriage  traffic,  and  the 
establishment  of  commerce  with  west  and  south-west 
China,  Burmah,  Pegu,  Siam,  Anam,  and  Laos ;  by  the 
agency  of  the  Irriwaddi,  Mikong,  Menam,  and  Snes 
Canal,  by  a  oomprehensive  fleet  of  sea  and  river 
steamers,  and  which  might  be  intended  to  embrace  the 
Malayan  Peninsula,  Borneo,  the  Philippines,  Papua, 
and  the  whole  Indian  Archipelago  as  wdl— especially 
as  relates  to  river  navigation  in  those  localities,  fear 
Papua,  Borneo,  and  even  the  Malayan  Peninsula  is  ftdl 
of,  I  think,  undeveloped  rivers,  in  their  upper  portion. 

Secondly.  Shortonmg  the  distance  from,  probably,  six 
to  10  days,  as  oomjpwed  with  the  old  route,  vid  the  Straits 
of  Malacca  and  Chinese  Sea,  and  thus  avoiding  those 
fearful  typhoons  in  that  tompestuons  ocean  as  well  as 
its  dangerous  navigation.  The  river  being  perfectly 
navigable  for  suitable  steam  vessels  of  proper  drought. 

LcuUy.  The  great  paramount  and  obvious  advantages 
to  be  obtained  from  covering  theaffluente  with  steamers, 
and  thus  developing  the  existing  trade  with  inland 
India  on  a  comprehensive  and  extensive  scale.  These 
tributaries  are  especially  valuable  for  opening^  out  a 
commerce  by  them  with  inland  India,  the  magnitude  of 
which  it  is  impossible  to  estimato.  lliese  channels  might 
also  be  made  available  to  connect  by  steam  all  the  ad- 
jacent countries. 

Before  finally  concluding  this  subject,  I  may  mention 
that  I  have  not  thought  it  necessary  to  describe  the 
different  shoal  banks,  bars,  or  various  reaches  on  the 
Irriwadi,  which,  from  the  survey,  I  oould  easily  have 
done.  I  have  never  myself  personally  made  the  tour 
of  the  Irriwadi,  but  am  of  opinion,  from  the  various 
information  received,  sufficient  has  been  stated  to  illus- 
trate the  subject  for  the  purpose  intended ;  and,  indeed, 
no  further  conclusions  can  be  arrived  at,  when  we  re- 
member, as  was  stated  at  the  commencement  of  this 
paper,  that  since  I  penned  this  sketch  vessels  of  large 
tonnage  frtim  Scotland  have  actually  made  the  voyage 
easily  up  to  almost  the  very  frontiers  of  China,  thus  at 
once  setting  at  rest  any  doubts  as  to  the  safe^  of  the 
navigation. 

It  IS  true  no  institution  can  remain  unchanged  in  our 
time  if  it  depends  for  its  stability  on  the  antiquity  of  its 
foundation,  it  must  stand  or  fall  by  its  own  intrinsio 
merits,  that  is,  the  goodness  of  its  work,  by  the  social  or 
public  advantage  to  be  derived  from  it.  If  that  be  im- 
perfect in  any  respect,  it  must  amend  its  internal 
arrangements,  or  the  spirit  of  change  and  improvement 
I  will  at  once  djnnolish  it.    This  principle  may  be  appUed, 
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in  the  caoe  before  ns,  that  of  the  old  China  route,  as 
cooipnted  with  the  one  we  have  been  considering  as  well 
as  recommending,  with  the  advantages  and  disalvantHges 
incident  to  both.  The  former  is  no  longer  tenable  if  a 
shorter  and  better  has  been  discovered,  and  ran  be 
substituted  in  its  place,  and  that  such  is  the  case  there 
oan  he  no  doubt,  after  what  has  been  advanced  from  the 
testimony  adduced  of  tbe  two  above-named  officers. 
There  is  no  question  as  to  the  capability  of  the  Irriwadi 
to  b«  made  a  great  highway  for  trade  with  western  and 
south-western  China. 

The  Irriwadi  has  been  occupied  for  now,  I  should  say, 
more  or  leas,  nearly  50  years  by  steam  on  its  lower 
portion,  and  I  think,  notwithstanding  that  fact,  it  is  only 
thb  year  that  the  river  has  been  found  practically  avail- 
able throughout  for  the  largest  vessels  to  within  a  few 
miles  of  the  frontier  of  China.  Why,  therefore,  have 
there  not  been  depdts  opened,  and  factories  ebtablished,  on 
those  frontiers,  for  conducting  the  vast  commerce  which 
would  at  onca  bo  established,  and  by  the  rivers  and  canals 
extending,  as  they  do,  throughout  the  whole  empire  of 
China,  and  connecting  almost  every  province,  8D(Jt  pro- 
duce would  be  brought  from  every  part  of  the  empire. 
The  other  three  rivers  mentioned  ought  to  receive  also 
especial  attention,  as  they  have  not  as  yet  been  occupied 
by  us  with  the  view,  by  river  steam  navigation,  if  not  by 
sea,  of  developing  for  commerce  inland  south-east  India. 
This,  however,  oould  scarcely  be  accomplished  until  their 
appsr  oouraes  were  carefully  surveyed.  This  survey,  if 
aver  ondrataken  in  the  proposed  way,  should  he  entrusted 
to  those  eminent  men  of  the  late  Indian  Navy  who  have 
•Iteady  oompleted  the  present  magnificent  surveys  of  the 
Indian  sad  Chinese  seas,  the  Arabian  Sea,  the  Bed  Sea, 
•nd  Paroan  Oulf,  with  various  other  harbours  and  rivers 
of  India. 

I  would  reoommend,  or  rather  suggest,  the  first  survey 
to  comprehend  the  three  rivers  mentioned,  the  Mekong, 
Ifenam,  and  Sal  ween,  and  perhaps  the  upper  sources  of 
Bramhapootnt,  then  the  upper  parts  of  the  rivers  of 
Borneo  and  Malayan  Peninsula,  the  survey  to  extend 
kfterwards  to  the  unknown  majestic  rivers  of  Papua.  As 
fbr  myself  I  am  no  surveyor,  but  think  there  is  one, 
the  greatest  living  surveyor  of  the  Indian  Seas,  avail- 
able. No  doubt  the  Royal  Navy  possesses  the  most 
eminant  surveyors ;  these,  however,  have  no  direct  ex- 
perience of  India  in  that  department  of  science ;  and 
certainly  those  who  have  aocomplished  already  the 
greatest  portion  of  the  Indian  work,  and  which,  from 
azpeiienoe  by  very  many  years  of  labour,  is  familiar  to 
them,  should  finidi  it.  I  merely  throw  these  remarks 
ont  aa  suggestions,  for  if  the  capacity  of  the  Irriwadi, 
altar  being  used  by  steam  perhaps  60  years,  has  only 
just  now,  for  the  first  time,  in  1871,  been  ascertained  as 
to  its  safe  navigation  throughout,  what  can  we  suppose 
is  the  case  as  to  the  upper  portion  of  the  Menam, 
Mekong,  and  Salween,  and  perhaps  the  Bramhapootra, 
vhich  have  not  as  yet  been  occupied,  and  on  which  the 
present  trade  is  pursued,  either  by  land-carriage  or  by 
boats  and  jimks.  I  maintain  these  are  very  important 
mercantile  questions,  and  deserving  every  attention. 

In  such  a  survey,  it  oould  be  made  to  pay  itself  by 
employing  merchant  vessels  for  that  purpose,  in  the 
meantmie  trading  while  operations  were  going  on, 
merely,  I  mean,  having  surveyors  on  board  with  all 
necessary  appliances. 

These  are  suggestions  merely  thrown  out  for  what 
they  are  worth.  At  any  rate,  these  rivers  ought  to  be 
properly  and  efficiently  surveyed  at  once,  and  developed 
for  commerce  by  means  of  steam,  thus  superseding  the 
land  trade  and  that  now  carried  on  by  native  vesseu  and 
Chinese  jnnks.  The  inland  commerce  thus  to  be  ob- 
tained from  Anam  and  Siam,  as  well  as  Burmah,  would 
be  found  most  extensive  as  well  as  compensating. 

A  discnsaion   followed   the   reading  of  tbe 
paper,  whicli  will  be  given  in  a  future  Journal. 


AHHTJAL  IHTEBHATIOir  Al  EXmBITXOVIl 

♦ 

The  offices  of  the  Commisaionera  an  at  TJppar  Kasa 
sington-gore,  London,  W.,  Migor-Qeaeial  Soott,  O.B1, 
secretary. 

France.— The  Journal  Offieitl  of  the  19&  JanoaiT^ 
1872,  contains  the  following  decree  relative  to  the  repc*- 
sentation  of  French  productions  at  the  Exhibition : — 

The  Minister  for  Agriculture  and  Commerce,  in  virtni^ 
of  the  decrees  of  the  6th  April,  1870,  and  30th  December, 
1871,  instituting  a  commission  for  the  proposal  of  KDob 
measures  as  would  facilitate  the  participation  of  Franoa 
in  international  exhibitions,  and  authorising  the  forma- 
tion of  special  committees  of  admission,  selected  on  tha 
recommendation  of  the  principal  commission,  and  pro- 
sided  over  respectively  by  a  member  of  that  commiaH(H>( 
has  resolved  as  follows : — 

Art.  1. — Special  committees  of  admiasioB  to  the  Ints^ 
national  Exhibition  of  1872  at  London  are  inatitated  is 
accordance  with  the  statutes  and  regulationspabliaKedb^ 
her  Britannic  Majesty's  Commissioners. 

Art.  2. — The  following^  are  named  manbeta  of  thaaa 
committeea  for  the  Tariona  branohea  of  ait  and  ua> 
dustry :  — 

FiBST  DinaioK. — Fikb  Abtb. 

Ctau  \.— Painting, — ^M.  Meissonierj  Member  of  tkff 
Institute,  and  of  the  Principal  Commission,  Frasident  { 
MM.  Daubigny,  artist;  Maurice  Cottier;  Fromentiii, 
artist;  Cabanel,  Member  of  the  Institota;  Qienavsnj^ 
artist;  Robert  Fleury,  Member  of  the  Institato ;  l^"nnafc 
artist;  Paul  de  Saint-Victor ;  Yiollet-Ladoo  (Adolphejj 
Lafenestre,  of  the  Fine  Arts  Department,  Beontary. 

Clou  2. — SciUpturt. — M.  Gnillaum^  MaraW  of  iht 
Institute,  and  of  the  Principal  Commission,  Freaidwt  i 
MM.  Barye,  Member  of  the  Inatitnte;  CarrMr-BeUoMi^ 
statuary ;  Cavelier,  Member  of  the  Insataite ;  Paul  Dat>oi% 
statuary ;  Gn^t,  ornament  worker ;  Jouffroy,  Member 
of  the  Institute ;  M^ne,  sculptor;  Aim6  Milled  statuary; 
Alexandre,  of  tbe  Fine  Arts  Department,  Secratary. 

Clau  3. —  Engraving,  Lithography,  PhoUtarapky. —  N. 
Gerdme,  Member  of  the  Institote,  uid  of  tite  FriDcipal 
Commission,  President ;  MM.  Olympe  Agnad«^  iditota)^ 
grapher ;  Henriquel  Dupon,  Membco'  of  the  Tnatitntat 
Hameiy,  engraver;  Qaucheiel,  engraver;  Vicomte  4a 
Laborde,  Member  of  the  Institute,  uid  of  the  Prinoigil 
Commission ,  Mouilleron,  lithographer ;  Jules  JacqMr 
mart,  engraver;  Robert,  ProfeaKr  of  PhotofpaiA^  «( 
the  Ecole  des  Fonts  et  Chansies;  Des  ChapeUss,  of  tilt 
Fine  Arts  Administration,  Secretai^, 

Claui. — Arehitietwr*. — M.  Lefioel,  Member  of  the  la^ 
stitute,  and  of  the  Principal  Commiarioii]  Prfaidwt :  M]C> 
Vandoy  er,  Membw  of  the  Inatitute,  and  of  the  Frisoiiial 
Commission ;  Abadie,  architect ;  Boiesvillwald,  aiokiJM^ 
Inspector-General  of  Historic  Monamenta;  Dod  MmnllM 
of  the  Institute ;  Labrouste,  Member  of  the  Isstitiitot 
LaisnS,  Professor  of  the  National  School  of  Fwe  Ajrtai 
Millet,  architect ;  Lanoe,  architect ;  Gaanier,  head  of  tk* 
Office  of  Historic  Mdnuments,  Secretary. 

Clou  6.  —  Induttrial  JhvAiott  ttMitti  m  sswwat  tf 
.if  r<Mfie  if «rt7.--M.VioIlet-Ledao,  architect)  lIsnbaiitftlM 
Principal  Commission,  President ;  MM.  Ba4iB,  Vaiiau.m 
of  the  Manufactonr  of  Beauvais;  Daroel,  MsMCVr  aC 
the  Manufactory  of  the  Gobelins ;  Anatole  Qrajar  i  ])• 
Lsjolais,  artist  (painter) ;  Eug&ne  Iwni,  artjat  (pafaitar);. 


Rondelet,  embroidery  maker,  Member  of  rnmmisajoa  1 
Steinheil,  artist  (painter) ;  Williamson,  Managat  at 
Mobilier  Kationale ;  Leroox,  architect,  Secretary. 

Claa  6. — Dratdngs  Belating  to  Industry. — M.  Feidi* 
nand  de  Lasteyrie,  Member  of  the  Institirte,  and  of  the 
Principal  Commission,  President ;  MM.  Chalial  Dm* 
sur^y ,  industrial  draughtsman ;  Julea  Diitade,  ktmaif 
Aasiatant-DirectoroftheUiuiQ&otoiyofMTieet  1>mvkl^ 
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dacorative  artist ;  Onllaod,  deoorative  artut ;  Ooicbard 
Pieodeat  of  the  Central  ITnion  of  Fine  Arta  applied 
to  Industry ;  Citmbon,  aaditor  at  the  Ounaeil  (TEtat, 
8ecrft«TT. 

C/oAt  7. — Sepntbuiiotu  from  tkt  Antique  and  from 
Works  of  the  Middle  Aget. — ^M.  Le  Baron  AlphonBe 
da  Rothschild,  member  of  the  Principitl  Commission, 
President;  MM.  Le  Comte  d'ArmaUlfi ;  Le  Comte  Clerc  ; 
Christofle,  mana&ctorer,  Paris  ;  Eugene  Datait,  Bouen ; 
Ch.  Lepec,  painter  on  enamel ;  Salmson,  sculptor ; 
JTscqaemart  (Albert)  ;  Oerspach,  of  the  Fine  Arts 
Administration,  Secivtarf. 

SseOND  DiTDIOX.— IlCDUgntT. 

Clu»i. — CbitonandCbtton  Ooodt. — U.Ferayd'Esaonnea, 
Member  of  the  National  Assembly  and  of  the  Prin- 
c^al  Commiaeion,  President;  MM.  Cordier,  member 
of  the  Nttional  Assembly  and  of  the  Principal  Commis- 
■ioa  i  Alfred  Collin,  murcbant ;  Qustave  Boy,  Mumber  of 
the  Consulting  Committee  of  Arts  and  Manufuctures ; 
H«Bry  Orellu  w,  lace  maker ;  Alcao,  professor  at  the  Con- 
ssmtoixe  dea  Arts  et  Metien. 

Clttt  9. — JeuitiUry,  Pittutm  SUmt*. — ^M.  Eottverat, 
j««ellRriuid  dealer  in  precious  stones.  Member  of  the  Prin- 
cijial  Commission,  President;  MM. Fulize,  Aini,  president 
of  the  Syndical  Chamber ;  Bapst,  dealer  in  precious 
itoni^ ;  &jafflot,  jeweller;  Boncheion,  jeweller  and  dealer 
in  precions  stones ;  Hemon,  plated  ware  manufacturer ; 
Buoie,  ioiitation  jewellery  miker;  De  Lnynes,  professor 
at  the  Cooaervatoire  de«  Arts  at  Metiers;  Martial 
Beniard,  jeweller. 

Clta  10. — Musteel  Iiutrumenit. — M.  Le  Comtede  Cham- 
bran,  member  of  the  Katiomil  Assembly  and  of  the  Prin- 
ei^  Commiasioa,  President;  MM.  Ambroise  Thomas, 
Duector  of  the  Conservatoire  de  Mosique ;  Woli^  suc- 
cessor to  PUyel ;  Schaeffer  (Maison  Erard) ;  AUrd,  pro- 
fessor at  the  Conservatoire ;  Focilloa,  director  of  the 
loole  Konicipale  Colbert;  WolfelU  (pianos),  Avenue 
Haiaiw ;  Gaston  Flante,  Secretary. 

C2sn  l\.—Acou»tiet,  Seienti/le  Invtntions,  and  Dii- 
nttritf  — M.  Saiate-Claire  DeviUe,  member  of  the  Insti- 
tote  and  of  the  Principal  Commiaaion,  President ;  MM. 
Lisujons ;  Privat-Deschansl ;  Jamin,  Member  of  the 
Lutifaite ;  Debray,  examiner  at  the  Ecole  Polytechnique, 
proieasor  of  chemistry,  director  of  the  Garantie-office  at 
the  Mint ;  Lami,  profeesor  at  tbe  tiooI«  Centmle ;  Troost, 
pcaftMor  at  the  Ecole  Kormale. 

CZsM  12. — Paptr,  Bookbinding,  Printing. — M.  "Wolowski, 
Kaiaber  of  the  Kational  Aaaefflhly  ana  of  the  Principal 
Commission;  MM.  I«TagBear,]temberof  thelnstitute  and 
«f  the  Printapal  Commissioa ;  Alfred  MiUne,  member  of 
fte  PHncipal  Commission ;  Claye^  type  founder;  AimS 
&ard,  professor  at  the  Conservatoire  oat  Arts  et  Metiers ; 
J^lal  Oalloz,  printer ;  F.  Bidot,  printer  and  publisher ; 
Cbarton ;  Oautier-ViUars,  printer ;  Cethomas,  private 
setwtary  to  the  Minister  for  A^ctCture  and  Commerce, 


Act  3. — The  two  Commissionen-General,  Messrs. 
OMaiDe  and  Dn  Sommerard,  named  by  the  above  decrees, 
Wang  by  ri^ht  to  all  the  committees  of  admission ;  they 
iTiinliui  tiid  to  convene  them,  and  centralise  the  working 
wtnoL 

Pooe  at  VersaiUea,  17th  Jaaoaiy,  1872. 
Hm  Minister  for  Agxicolture  and  Commerce, 

(Si|ped)  Yieroa  LinuNC. 


Fottaiy  at  Barlia.— The  following  is  an  ex' 
ttvta.  the  Strlintr  Pr$md*»  und  Ameigtblatt,  of 
I>eoentb«r  17,  1871.  An  exhibition  of  English  pottery, 
I  odpnated  by  the  government  i»  now  open  daily,  free, 
bsaa  ^ven  to  three  o'cljck,  in  the  Palace  Monbijon, 
and  deatrrves  general  attention  on  account  of  the  im- 
peotaoce  «f  tma  extensive  oollectio&  bom  an  industrial 
p«nt  of  vieir.  Thia  collection  waa  brought  together  for 
t)M  J-^^ndvn  International  Exhibition  of  1871.  The 
London  ton  of  Mortlock  distinguishea  itself  by  its 
♦fffifafTil  twiooiae-blue  poioelain*.    Tho  inTsaiion  of 


G.  J.  Cos,  of  London,  deserves  especial  noticQ.     It  re- 
produces upon  porcelain  plants  faithfully  coloured  aftw 
nature,    although    the  decorative  application  of  them 
leaves  much  to  be  desired  «s  regards  the  arrangement, 
Doulton  and  Watts,  of  Lambeth,  have  ountributBd  a  cul- 
lection  of  vessels  in  stone-ware  of  artistic  shape,  mostly 
of  an  ornamental  charautt-r.     The  coUectiun   of  gla«e4 
earthenware  from  the  Bethall  works  of  Miw  and  Co. 
excites  the  admiration  of  connoisseurs,  as  well  as  of  the 
general  public,  on  account  of  the  lustre  of  the  colouit 
and  thu  sharpness  of  the  modelling  preserved  after  the 
burning.    The  collection  consists  chiefly  of  tesserca  for 
decoratmg  walls,  and  of  ornamental  vases  in  majolica 
colours.    The  great  central  k<'"<^P  "^  ^^^  exhibition  I4 
formed  by  the  collection  of  Miaton  and  Co.,  of  Stoke- 
upon-Trent.    The  majolicas  of  this  firm  are  esen^plary 
as  to  colour,  although  they  are  not  always  examples  of 
taste  as  regards  the  modelUng.  Their  imitations  of  good 
old  faiVnce  ware  deserves   rspecial  attention,  and  like- 
wise  their  copies  of  Henri  Deux  ware.     Other  singularly 
interesting  productions   of  this  firm  are  their  w»U  d^ 
corxtiuus  from  PtmiHn,  Japanese,  and  Chinese  pitttemil, 
tesserae,  tec.     One  of  the  most  remarkable  art  works  of 
the  exhibition   is   also   found   among  the  exhibits  of 
Minton,  a  representation  of  a  gem,  pile  tur  pile  (whitf 
on  blue  ground),  imitating  in  the  most  perfect  manner 
the  transparency  of  gems.    This  imitation  is  the  work 
of  a  French  mo'leller,  but  its  perfect  technicnl  execution 
belongs  after  all  to  the  English  makers.    The  elegant 
Irish  porcelain  articles  for  the  decoration  of  rooms,  by 
M'Birney,  are  remarkable  for  the  brilliancy  of  their  gla^ 
ing,  which  is  like  that  of  mother-of-pearl,      Copeland 
and   Son,    of  London,  have   successfully  adopted  the 
technical  process  of  old  Sevres   porcelain,  with  inlai4 
small  gold  plates  and  imitations  of  small  pearls.     Tha 
celebrated  porcelain    works  of  Wedgwood  have  con- 
tributed pieces    ornamented  with  gay  and   charming 
groups,  which  are  executed  in  a  wonderfully  dexterout 
manner ;  they  are  painted  by  a  French  urtist,  Lessore. 
The  pieces  exhibited  are  the  originals,  which  have  been 
purchased    by  the    Prussian  government    as    pattemi^ 
as   well    as    several   other    of    the    principal    objects, 
Battam  and  Son  have  successfully  imitated  in  porcelaii) 
thu  precious  Limoges  enamels  of  the  I6th  century.  Tha 
Eoy^  Porcelain  Works  at  Worcf  ster  are  imitating  i» 
their  porcelains,  in  the  most  excellent  maimer,  the  wanv 
yellowish   tint  of  ivory,  as  well  as  the  rendering   of 
colours  upon  ivory.    Thu  South  Kensington  Museum 
has  lent  a  collection  of  ceramic  works  of  various  nationa, 
amongst  which  the  vessels  for  the  use  of  the  peasantry 
of  Spain,  Egypt,  Persia,  Bussia,  and  Switzerland,  excita 
attention,   on    account  of   their    artistic  shapes.     The 
Spanish  artidea  f9r  daily  use  are  particularly  interesting 
for  the   tradition  of   daasic  forms  which    they  shoWt 
Amongst  the  other  works,  those  of  Ginori,  of  Naples,  are 
especially   prominent.     Portugal    and  Sweden  are  re- 
presented by  majolicas.    The  English  articles  for  daily 
use  which  are  intended  for  the  colonies,  and  are  sent  to 
the  far  east  among  hali-civilized  persons,  are  also  re- 
markable.   The  exhibition  is  superintended  by  Inspector 
Hesse  and  Dr.  Lessing,  and  one  of  these  gentlemen^  ia 
daily  to  be  found  in  the  exhibition-rooms,  to  give  in- 
formation, from  one   till   two   o'clock.     The   English 
government  is  represented  by  Major  de  Winton,  who 
also  superintends  uie  sale  of  objects  in  the  interest  of 
the  English  mannfiacturers.    On  Wednesday,  the  13th 
December,  their  Imperial  Highnesses  the  Crown  Prinoe 
and  the  Crown  Princess  visited  the  exhibition.    In  con- 
clusion, the  attention  of  manufacturers,  as  well  as  of  thtf 
general  public,  is  called  to  this  opportunitv  of  becoming 
acquainted  with   the  pottery   of   England,   so   rich   in 
variety,  which  has  developed  itself  in  such  a  surprising 
manner  since  tho  International  Exhibition  of  1861   and 
the  foundation  of  the  South  Kensington  Museum." 

The  Albert  Hall.— At  a  recent  meeting  of  the  Boyel 
Institute  of  British  Architects,  Major-General  Scott, 
C.B.,  read  an  explanatory  paper  on  the  construotioB 
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of  the  Albert  Hall.  The  Preeident  of  the  Lutitnte, 
Hr.  Thomas  Henry  Wyatt,  occupied  the  chair.  Tliere 
vaa  a  variety  of  illiutratiTe  diagrams  on  the  walls. 
General  Scott  said  that  at  fint  he  hesitated  to  accept  the 
invitation  to  read  the  paper,  as  be  did  not  wish  to  ap- 
pear there  in  the  character  of  an  architect,  a  tiUe  to 
which  be  made  no  pretension.  On  reflection,  however, 
he  felt  that  he  ought  not  to  shrink  £rom  contributing  his 
ouota  to  the  genial  stock  of  information  on  constmctiTe 
difficulties  and  expedients,  because  he  had  largely  bene- 
fited by  the  advice  of  members  of  the  society,  and  was 
anxious  that  so  novel  and  gigantic  an  experiment  as  the 
Albert  Hall  should,  in  the  interest  of  future  .design,  he 
freely  criticised.  As  a  complete  descriptive  memoir 
would  take  too  long  a  time  to  read,  be  intended  to  confine 
his  attention  to  such  points  as  exhibited  some  novelty  in 
practioe,  or  involved  some  important  principle  that 
might  be  elucidated  by  discussion.  Before  doing  this, 
it  was  necessary  to  say  a  few  words  as  to  the  conditions 
imposed  upon  him.  The  models  and  drawings  of  C^pt. 
Fowks  were  put  into  his  hands  as  the  basis  of  the  design, 
but  they  embodied  only  his  first  rough  ideas  on  the  sub- 
ject, and  what  the  building  would  mtve  been  if  he  had 
livcKl  long  enough  to  mature  his  design  could  not  be 
fairly  judged  of  from  them.  Consequently,  he  (General 
Scott)  had  greater  latitude  to  remodel  the  work,  but  did 
not  avail  himself  of  it  without  ascertaining  that  others 
were  of  bis  opinion.  The  data  prescribed  for  his 
guidance  were  these ; — 1.  That  the  building  should  be 
of  oval  form,  aad  accommodate  6,000  or  7,000  persons. 
2.  That  the  interior  arrangements  should  consist  of  an 
arena,  which  might  be  used  as  a  promentide  or  exhibi- 
tion, some  10  or  12  rows  of  seats  above  the  arena  arranged 
in  the  form  of  an  amphitheatre,  two  or  three  tiers  of 
boxes  above  the  amphitheatre  seats,  and  a  great  gallery 
open  to  the  interior  of  the  wall,  running  round  the 
building  between  the  exterior  and  interior  walls,  and  top 
lighted.  3.  That  the  entrances  and  exits  should  be 
arranged  like  the  seats  on  the  plan  of  the  old  Soman 
amphitheatre.  4.  That  the  &9ade  should  be  of  red  and 
terra-cotta  dressings.  5.  That  the  whole  expense  should 
not  exceed  £175,000.  With  these  instructions  he  had 
the  advantage  of  the  advice  of  a  committee,  consisting  of 
Sir  "W.  Tite,  Sir  JH.  Digby  Wyatt,  Messrs.  Fergusson, 
Fowler,  Hawkshaw,  and  B.  Bedgrave,  H.A.  ifii  each 
of  these  gentlemen  his  best  thanks  were  due.  At  the 
preliminary  meeting  of  the  committee  it  was  suggested 
that  the  Greek  theatre  should  be  substitnted  for  the 
Roman  amphitheatre  as  a  model.  But  the  general 
form  of  the  latter  was  considered  a  fixed  condition,  and 
the  existinj;  form  of  the  hall  was  determined  by  a  careful 
consideration,  experienced  opinions,  and  facts  relating  to 
acoustics.  Whether  another  shape  would  have  enabled 
*in  audience  to  hear  music  better  was,  of  course,  a  fair 

fuestion  to  debate.  Owing  to  a  modification  of  Captain 
_  'owke's  plan  of  the  hall,  they  gained  sufficient  space  to 
introduce  the  balcony,  by  wmda  2,000  cheap  seats  had 
been  obtained  at  the  expense  of  800  dearer  ones.  The 
increased  curvature  of  the  sides  also  had  collat^al  ad- 
vantages as  respected  the  stability  of  the  roof.  The 
committee  advisied  the  change  on  general,  if  not  on 
architectural,  grounds.  Something  of  the  grandeur  of 
Captain  Fowke's  proposed  arcade  might  have  been 
sacrificed,  but  this  loss,  Gtoeral  Scott  believed,  was 
compensatod  by  their  giving  to  the  arcade  a  visibly 
solid  wall  to  stand  on,  from  wnatever  part  of  the  interior 
it  might  be  seen.  The  velarium,  while  acting  as  a  sun 
screen,  imparted  to  return  waves  of  sound  the  desired 
divergence.  It  had  been  assumed  by  some  critics  that 
the  velarium  was  invented  to  cover  a  defect  disclosed  by 
experience,  b.ut  its  expediency  was  discussed  by  the 
architectural  papers  at  the  beginning  of  1869,  before  the 
roof  was  fixed.  Indeed,  the  idea  of  covering  a  building 
on  the  model  of  the  Boman  amphitheatre  with  a 
velarium  was  natotol  enough.  A  great  collateral  ad- 
vantage in  point  of  artificial  lighting  was  gained  from 
the  white  reflecting  surface  of  the  velanum.     Large 


quantities  of  light  were  absorbed  at  night  bj  a  dark 
glass  roof.  Their  reasons  for  lining  the  wull  with  wood 
were  fivefold.  It  was  believed  that  sound  in  its  utmoat 
purity  was  heard  in  still,  open  air,  and  this  might  be 
due  not  only  to  fi«edom  itova.  disturbing  refiections  but 
also  to  the  absences  of  causes  interfering  with  its  free 
transmission,  and  checking  vibrations  isochronous  with 
the  vibrations  of  the  atmosphere,  such  as  would  he  in- 
terposed b^  draping  the  walls.  Tiled  floors  give  rise  to 
shup,  irritating  reflections  of  soond.  The  boildiai^ 
remarkable  for  good  acoustic  properties  had  all  been 
lined  with  wood.  Among  others,  there  was  the  cele- 
brated theatre  of  Parma,  in  whidi  a  low  tone  of  roios 
could  be  heard  at  a  distance  of  140  iiset.  A  room  sofii- 
ciently  non-resonant  for  a  speaker  with  ordinary 
rapidity  of  utterance,  and  with  modulation  of  the  voice, 
was  too  dead  for  musical  purposes,  and  the  resonanoe 
from  wood  was  more  aareeoDle  than  that  obtainable 
from  any  other  material.  The  corrections  of  nndoA 
resonanoe  was  easily  accomplished  by  draping,  bat  it 
would  be  costly  to  impart  resonance  to  a  onilding 
deficient  in  this  respect.  The  &ct  that  the  most  delicate 
musical  sounds  were  distinctly  audible,  even  at  a 
distance  of  186  feet  from  the  performer,  was  attribntahla 
in  no  small  deg^ree  to  the  wooden  sound  boards  with 
which  the  hall  was  lined.  Listening  for  echoes  had 
mudi  to  do  with  those  formerly  complained  of  in  this 
building.  He  was  not,  of  course,  speaking  of  such 
distinct  echo  from  the  roof  as  was  heard  in  the  arena 
frvm  the  Prince  of  Wales's  voice  on  the  opening  day. 
This  was  occasioned  by  the  reflection  of  the  waves  of 
sound  from  the  convex  glass  root,  which  the  velariam 
was  too  thin  to  intercept,  and  which  hod  been  remedied 
by  calendering  and  flllmg  np  of  the  pores  of  the  doth 
of  which  the  velarium  consisted.  An  important  modi- 
flcation  of  the  original  design  had  been  made  In  the 
arrangement  of  the  staircases.  It  was  in  the  fint  place 
intend^  that  the  space  between  the  inner  and  thsooter 
walls  should  be  completely  filled  with  stairs  and  land- 
ing, the  one  over  the  other,  running  spirslly  roond  the 
building,  and  all  having  their  exit  in  one  oommon 
corridor.  Instead  of  this,  a  ]^1an  had  been  adopted  whidh 
gave  to  each  staircase  or  pair  of  staircases  on  exit  into 
a  separate  crush  room,  thus  enabling  yisitors  in  different 
parts  of  the  building  to  be  kept  separate.  At  any  tone 
the  auditorium  could  be  emptied  in  a  few  minutes.  A 
part  of  the  two  upper  tiers  ofboxes  projected  some  diatanoe 
beyond  the  compartments  above  them,  an  arrangement 
made  with  the  view  of  adding  to  the  imposing  effect 
which  was  given  by  a  great  number  of  well-dreoaed 
ladies.  Perhaps  the  roof  was  the  most  intereatingf  of 
the  constructive  features  of  the  building.  As  it  iraa 
impossible  on  this  occasion  to  give  this  subject  the 
attention  it  merited,  he  should  not  do  more  thian  refer 
to  the  general  principles  and  considerations  on  which 
reliance  had  been  placed  for  the  secority  of  the  structure. 
As  in  the  case  of  the  aooustio  propoties  of  the  hall, 
disaster  had  been  predicted  on  this  point.  And  the»o 
was  enough  in  the  gigantic  nature  and  novdty  of  ttie 
undertaking  to  cause  some  anxiety.  In  the  original  pdan, 
the  roof  was  supported  by  buttresses  resting  on  tihe  two 
walls  of  the  bnilding  ;  but,  to  have  taken  advantace  e4 
this  means  of  receiving  the  thrust,  it  would  have  been 
necessary  to  accept  an  unequal  division  of  the  bajra  of 
the  outer  wall,  for  it  was  manifest  that,  if  the  odaataa 
supporting  the  roof  in  the  interior  of  a  stroctore  wore 
arranged  m  on  ellipse,  the  prolongation  of  radii  ibxooA 
these  columns  to  on  outer  wall  woold  not  equally  diTMe 
this  wall  if  it  were  an  ellipse  parallel  to  uie  flrst  one. 
Means  other  than  buttresses,  therefore,  had  to  be  dirrinod 
for  securing  the  wall,  which  carried  the  roof  against  ita 
thrust ;  and  the  expiedient  adopted  for  this  purpose  iraa 
a  wronght-iron  wall-plate,  of  girder  shape,  resting  with 
its  web  on  the  wall,  and  supporting  the  ends  of  the  root 
principals.  At  the  flrst  bliuh,  there  might  appear  to  be  ' 
danger  in  trusting  to  the  varpng  rates  of  expansion  of 
brickwork  and  wrought-iron  in  a  continaoos  girder  of 
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^0^700(1  in  length,  bat  it  was  considered  that,  even 

8  the  O^aoiion  of  the  iron  caused  an  irresistible  strain 

on  thebndt  acha  which  joined  the  piers  for  supporting 

Bt  iD^  the  eltatidty  of  Uie  piers  would  be  sumcicnt  t^ 

tibap  theeiptniion  of  the  wall-plate,  and  no  further 

diosge  tbis  minute  and  probably  invisible  fractures 

iittn^  tlie  aonu  of  the  arches  could  result.   The  next 

?i»«Bi«»M  how&r  a  girder  wall-plate  of  reasonable 

wMi  emld  te  trusted  to  take  the  thrust  of  the  roof- 

Itia  ai  in  streine  arising  from  wind ;  for,  as  the  plan 

o{  Sis  WMiiig  wu  elliptical,  the  thrust  of  the  principals 

«1  ^  w^  owing  to  ttw  inequality  of  the  weight  of  roof 

iI<»™i,»onld  wry  with  the  inequality  of  the  two 

■xei  (Stodlipee.  Contraiy  to  the  advice  of  Mr.  Hawk- 

4»».  »»toinij6ned  the  adoption  of  simple  ribs  having 

one  wsber  only,  but  of  considerable  strength,  which 

^"^^  Mntral  curb,  and  rise  and  faU  freely  with 

^  ""J"?  "^  temperature,  principals  like  those  at  the 

OuBW'wWtfitation,  on  the  truased  girder  system,  were 

UtUUMna.  The  tower  member,  however,  instead  of 

Wlf»  Bole  tie  tod  of  circular  section,  was  made  of 

oiitBtedllbnn,  to  enable  it  to  receive  compression 

a  f^  ai  to  take  tension.     By  uniting,  also,  both  the 

•HW  ud  kwor  members    of    these    principals    in 

Mtal  corli,  which  were  assisted  in  keeping  their  form 

Ij  tie  n^  Ok  principals  were  enabled  to  act  either 

•«  Bdia  m  tried  girders,   and    could  better  cope 

»ithBiMBlain«gul»r  strains.     The  stability  of  this 

'"^p»wi»J^probabIe,  for  the  strain  on  the  wall-plate 

■wil  art  Ts:j  correspondingly.     But  in  the  event  of 

a  mie^eciiiij  diitorbano^  the  tendency  to  loss  of  shape 

•ijoii  It  Hue  be  arrested.  Moreover,  if  weakness  existed 

mapriicipaliitwould,  firom  the  polygonal  form  of  the 

f^ia,  mare  much  support  before  mischief  was  done, 

•■Ifte  eapedal  defect  of  girders  of  this  form,  as  re- 

?«tal  bteial  ud  sadden  strain  from  wind,  had  been 

a  pint  meamre  obviated.    The  plastering  used  on  the 

■fciwwaD  perhaps  merited  some  attention.    Treated 

**^  leen  here,  the  lime  set  without  slaking.    As  to 

*^Wt  uid  ventilating  arrangements,  they  bad,   in 

*"j»  pteserre  a  general  ejjuality  of  temperature, 

*2«ft« coils  of  hot-water  pipe  into  sections,  each  of 

J^W  iti  own  hot- water  generator.    By  closing  the 

w*™  of  the  up-cast  shaft  through  the  centre  ring  of 

~  ""t  the  inward  draught  occasioned  by  the  opening 

^"**oi*  could  be  controlled.    Many  thought  that 

WMhBing  was  too  coarse,  but  delicate  treatment  was 

"■■Aaicter  with  a  building  which  depended  on  the 

l^ltililines  nlherthan  exquisite  finish  for  its  effect, 

Sr^*!*  of  the  painter  was  generally  pleased  with 

^xsqoaiess  imparted  in  consequence.    In  the 

'■p,  the  exterior  of  the  wall  of  the  picture 

^  iti  inrfiuM  broken  with  decorative  panels  of 

Bcdengn.    One  suggested  that  this  would  give 

W>tmity  of  introducing  a  mosaic  picture  of 

'"Bore  tlian  life-size ;  another,  while  approving 

fi*,  WIS  in  £ivour  of  reducing  the  Ugures  to 

■If  HtMize.  In  this  conflict  of  views  he  (General 

nifted  a  middle  conrse,  as  an  attempt  to  increase 

~~    '  magnitude  of  the  building  by  reducing  the 

sot  succeed  with  all  observers.     On  the 

saw  no  reason  to  reduce  the  apparent  size 

^^•^ing  for  the  sake  of  a  fine  mosaic  picture. 

2**^*  "^  some  of  the  artists  who  undertook  to 

JS''y'»ierigns,  the  figures  were  finally  made  of  full 

—•■■i.    General  Scott,  who  bore  willing  testimony 

"  fc  nhe  of  the  asmstance  he  had  received,  then 

•  ^  P*per  to  a  condusion. 


EXHIBITIOHS. 


^iUtin  IihutratiT*  of  th*  Art  of  Writing.— The 

^1*  Bixst-Taillant  has  opened  a  verjr  curious  ex- 

"1  in  his  hottl  in  tho  Rue  d'Assas,  in  Taris.     It 

I  of  a  vny  interesting  collection  of  objects  used  in 


writing  doring  the  past  ten  centuries,  and  of  the  various 
materials  for  writing  upon,  from  the  papyrus  and  tablet 
to  the  writing  paper  of  modem  times,  with  some  curious 
examples  of  transitions.  The  receipts  of  the  exhibition 
are  to  be  devoted  in  aid  of  the  wounded  in  the  two 
sieges.  This  unique  collection  should,  says  a  corres- 
pondent, ifpossible,  be  secured  for  the  coming  exhibition 
at  South  Kensington,  as  it  would  form  an  interesting 
feature  in  the  paper  and  printing  group. 

The  Lyons  Exhibition. — On  Monday,  a  committee 
meeting  was  held  at  the  Mansion-house,  under  the  pre- 
sidency of  the  Lord  Mayor,  for  the  purpose  of  consider- 
ing the  best  moans  to  be  taken  to  ensure  the  proper 
representation  of  the  United  Kingdom  at  the  Inter- 
national Exhibition  of  Agricultural  and  Industrial  Pro- 
ducts and  Works  of  Art,  to  be  held  at  Lyons,  &om 
May  to  October  next.  It  was  announced  that  the 
Minister  of  Agriculture  and  Cammerce,  under  whose 
patronage  the  exhibition  was  to  be  held,  had  pro- 
mised that  the  French  government  would  furnish  the 
medals  to  be  awarded  by  the  international  juries,  and 
that  the  committee  of  organization  at  Lyons  would 
defray  the  expenses  of  the  London  committee  to  the 
extent  of  6,000  frs.  It  was  resolved,  to  communicate  wiUi 
the  various  chambers  of  commerce  in  Torkshire,  Lan- 
cashire, and  elsewhere,  and  to  suggest  to  the  mayors 
of  the  cities  and  towns  most  interested  in  Continental 
trade,  the  advisability  of  immediately  forming  local 
committees  to  obtain  exhibitors ;  the  manufactures 
mentioned  ajs  being  most  important  being  those  in- 
cluded in  the  classes  for  textile  fabrics,  agricultural,  and 
other  machinery,  raw  and  manufactured  products,  and 
food.  Arrangements  were  being  entered  into  for  the 
conveyance  of  goods  to  the  exhibition  at  reduced  rates 
by  the  several  railway  companies  and  by  vessels  from 
London.  The  productions  exhibited  will,  it  is  said,  be 
divided  into  nine  groups,  viz. : —  First,  ailk,  raw  material, 
machinery,  and  manufactures ;  secondly,  textile  fiabrios, 
clothing  and  other  objects  worn  on  the  person ;  thirdly, 
furniture  and  decorative  objects  for  use  in  dwellings; 
fourthly,  machines,  implements,  and  tools ;  fifthly, 
products  of  the  extractive  industries ;  sixthly,  ali- 
mentation ;  seventhly,  agriculture  and  horticultare ; 
eighthly,  materials  and  processes  of  the  liberal  arts ;  and 
lastly,  works  of  art.  The  articles  for  exhibition  will 
be  received  at  Lyons  during  March  next,  and  pictures 
and  other  works  of  art  will  be  admitted  free  of  diarge. 
AH  possible  facilities  will  be  given  to  the  exhibitors 
for  Uie  sale  of  their  productions,  but  no  object  ex- 
hibited must  be  withdrawn  until  after  the  closing  of 
the  exhibition.  The  oflices  of  the  London  Committee 
are  at  3,  Castle-street,  Holbom,  and  aU  communications 
should  be  addressed  to  Mr.  Edmund  Johnson,  .the 
honorary  secretary. 


CORRESPOHDEHCB. 


IMPROVEMENTS    IN    THE    PROCESS    OF 
COINING. 

Sib, — Mr.  G.  F.  Ansell,  speaking  on  my  paper  read 
on  the  above  subject  on  the  24th  inst.,  before  the  Society, 
stated  "  th&t  he  had  invented  my  system  of  casting  and 
rolling  plates  years  before,  and  probably  the  moulds 
would  be  found  at  the  mint,"  leaving  the  mooting  to 
understand  that  they  were  constructed  like  mine,  with 
the  same  intentions  as  to  heating,  and  the  same  treat- 
ment throughout,  in  fact,  that  they  were  identical. 

Although  I  knew  Mr.  Ansell  was  wrong,  I  hesitated 
to  conttttSct  him  categorically,  until  I  had  ascertained 
the  facts.  The  attempt  to  construct  moulds  for  the 
casting  of  plates  has  fireqnently  been  made  at  the  British 
and  foreign  mints,  and  long  before  Mr.  Ansell  came  to 
the  mint.  The  old  managers  had  used  them,  but  had 
failed,  for  the  reasons  which  I  explained  in  my  paper.   [C 
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My  moulds  consiat  of  two  loose  plates,  two  to  four 
inches  thick,  with  loose  side  pieces  to  fit  between  them, 
and  fastened  together  by  overhanging  clamps.  The 
object  of  haying  loose  plates  is  that  of  enabling  their 
feces  to  be  ground  smooth.  The  plates  are  made  thick, 
so  that  they  should  retain  the  heat  for  some  time,  thus 
enabling  the  cast  to  sot  gradually ;  and,  moreover,  my 
moulds  are  heated  in  a  furnace  to  red-heat. 

Mr.  Anseli's  moulds  were  cast  with  the  rims  fixed  on, 
so  that  they  could  not  be  ground  and  polished.  His 
mould  plates  were  thin  (scurcely  }  of  an  inch),  so  that 
they  oould  not  retain  any  beat,  and  they  had  to  be  fixed 
in  the  usual  carriage  (instead  of  being  clamped),  so  that 
the  bat  metal  ran  out  of  the  sides.  Still  more  important 
was  this  difference : — &f  y  moulds  are  entirely  closed  in, 
having  but  a  small  aperture  at  the  top,  whilst  ICr. 
Aasell's  were  entirely  open,  thus  leading  to  a  strong 
oxidation  of  the  surface  of  the  caats. 

Mr.  Anseli's  moulds  were  not  made  red-hot  first,  for 
they  were  merely  surrounded  for  a  short  time  by  hot 
oinders,  just  as  the  present  bar  moulds  are  ;  in  fact,  they 
ware  nothing  more  than  broad,  fiat  bars,  prepared  in  the 
same  way  as  the  present  casts,  and  their  heating  never 
came  to  near  the  red  heat,  excepting  when  they  beoame 
hot  through  the  cast  itself  and  thus,  by  rapidly  with- 
drawing the  heat  of  the  cast,  they  made  the  latter  brittle. 

My  moulds  are  heated  in  a  furnace  to  red  heat,  short 
only  of  the  proper  distance  from  the  melting  point  of  cast- 
iron,  so  as  to  give  time  for  the  cast  to  set  very  slowly. 

The  difference  will  appear  still  more  important  when 
I  mention  that  Mr.  Anseli's  moulds  were  only  used  far 
silver,  never  for  gold.  The  pHper  referred  only  to  the 
manniSacture  of  the  standard  gold  coin,  and  Mr.  Ansell 
knows  well  how  great  the  difference  is  between  the 
temper  and  treatment  of  these  two  metals. 

If  the  authorities  of  the  mint,  aware  of  Mr.  Anseli's 
attempts  and  failures  in  plate-casting,  had  not  at  once 
wen  that  my  process  was  an  entirely  novel  one,  would 
they  have  given  it  a  trial,  and  continue  to  show  their 
desire  to  carry  out  farther  tests  P  I  leave  the  public  to 
draw  their  own  conclusions  from  these  matters,  trusting 
tiiat  I  may  be  allowed  to  'supplement  my  reply  by  this 
letter. — I  am,  &c.,  Ernest  Skyd. 


THE  PATENT  OFFICE  MUSEUM. 

So, — I  trust  you  will  kindly  allow  me,  through  the 
nMdium  of  the  Journal  of  the  Soeieiy  of  Arta,  to  say  a  few 
words  regarding  the  present  condition  of  the  Patent-office 
Museum  at  South  Kensington,  an  institution  of  acknow- 
ledged public  value  and  importance,  fbr  the  foundation 
of  which  it  is  not  perhaps  generally  known  that  we  are 
indebted  to  the  Uberality  of  Mr.  Bennett  Woodcroft, 
F.B.S.  To  show  that  the  matter  I  write  about  is  one  of 
very  considerable  public  interest,  I  may  state  that  since 
the  opening  of  this  museum  free  daily,  on  the  12th  May, 
1868,  it  has  been  attended  by  upwards  of  2,253,926 
visitors,  the  number  for  the  week  ending  the  20th 
January  having  been  no  less  than  5,449.  Moreover, 
this  museum  is,  I  believe,  the  only  place  in  London 
where  complete  seta  of  the  Commissioners  of  Patents' 
publications  can  be  consulted  in  the  evening ;  hence  it  is 
an  institution  of  peculiar  value  to  working  men  and 
others  requiring  to  have  searches  made  regarding  the 
novelty  of  their  inventions  (in  order  to  avoid  the  re- 
patentmg  of  old  inventions  we  are  so  often  told  about), 
out  who  are  otherwise  engaged  in  the  day-time,  and 
cannot  afford  to  pay  others  for  searching  on  their 
behalf.  That  the  present  building  is  totally  inade- 
quate and  unsuitable  for  its  purpose;  that,  con- 
■equently,  the  collection  of  models  and  machines  is 
too  much  overcrowded  for  classification,  or  for  due  in- 
spection by  visitors ;  that  very  many  machines  and 
models  of  the  greatest  value,  scientificiUy  and  histori- 
cally, are  kept  back  from  the  public  by  some  of  our 
most  eminent  engineers  and  others,  for  no  other  reason 
than  th*  total  absence  of  suitable  provision  for  their 


exhibition  to  the  pnblic ;  and  that,  in  a  word,  the 
place  as  it  stands  is  an  utter  disgrace  to  this 
the  foremost  among  tiie  industrial  nations  of  th« 
world — are  matters  of  notoriety,  which  having  formed 
the  subject  of  inquiry  and  report  by  a  Select  Com- 
mittee of  the  House  of  Commons  some  years  ago, 
need  not  now  be  dwelt  upon  by  me,  even  did  Ote 
reasonable  limits  of  a  letter  justify  the  attempt.  But  if 
those  whose  business  it  is  to  attend  to  this  matter  ate 
not  prepared  to  provide  a  better  and  suf&oiently  com- 
modious building  for  the  purposes  of  the  museum,  it  is 
surely  not  too  much  to  ask,  on  public  grounds,  that 
the  present  "  shed  "  (for  I  can  give  it  no  better  name), 
should  at  least  be  made  as  endurable  and  useful  as 
circumstances  will  admit ;  for  although  it  must  ever  be 
impossible  to  thoroughly  examine  the  machines  or  moddl 
crowded  together,  and  piled  one  above  another  as  they 
now  are,  from  sheer  vmnt  of  room,  it  certainly  might  b« 
made  possible  to  consult  the  viiluable  library  the  mnsenra 
contains  without  having  one's  attention  constantly  dis- 
tracted, and  (in  the  winter  time)  having  to  endure  severe 
cold  and  incess'int  draughts,  involving  subsequent  attacks 
of  rheumatism  or  other  ailments.  The  models,  machines, 
and  library  are  all  contained  in  a  single  room,  one  end 
of  which  IS  set  apart  for  the  books,  the  entrance  door  for 
the  public  being  at  the  other  end,  from  whence  the 
draughts  I  refer  to  arise,  and  the  whole  place  is  •up- 
posed  to  be  sufficiently  warmed  by  hot  water  pipes,  from 
a  small  boiler  which  also  provides  heat  for  a  portion 
of  the  South  Kensington  Museum.  As  to  the  effect  of 
these  various  arrangements,  I  will  let  facts  speak  for 
themselves,  by  merely  stating  that  the  temperature  in 
the  Patent-office  Museum  and  Library  has  been  found 
to  vary  in  winter  between  30°  Fahr.  and  Si''  Fahr., 
which  latter  was  the  highest  recorded  during  a  period  of 
four  months  ending  March  last,  according  to  the  thermo- 
meter  in  the  museum. 

In  such  low  temperatures,  agg^vated  by  the  incessant 
severe  draughts,  every  reader  at  the  Patent-office 
Museum  has  now  to  pursue  his  investigations  amidst 
the  din  and  interruptions  arising  from  other  visitors  who 
are  moving  about  in  the  same  room,  examining  and 
criticising  tne  models,  separated  from  the  libr.iry  portion 
only  by  s  single  hand-rail.  Besides  talking  aload, 
some  of  the  more  venturesome  of  these  visitors,  every 
now  and  then,  give  rise  to  a  tinkling  sound,  by  operating 
with  their  fingers  upon  the  model  of  a  musical  instrument, 
judiciously  placed  just  under  the  reader's  nose,  and 
who  must  needs  be  furthermore  bothered  at  intervals 
with  questions  about  the  models  and  other  matters, 
with  which,  for  the  nonce,  he  has  no  concern.  If  a 
reader  can  be  expected  under  these  conditions  to 
satisfactorily  study  and  clearly  analyse  the  specifica- 
tions of  complex  machinery  and  manufacturirig  pro- 
cesses, and  otherwise  to  enjoy,  to  a  reasonable  extent,  tlie 
advantages  which  it  is  the  object  of  such  an  institatiaB 
to  proviae,  then  my  complaint  &lls  to  the  ground  ;  but, 
oontrarywise,  according  to  my  view  of  the  matter  (and  I 
have  had  to'  use  the  library  for  years  past),  I  venture  to 
think  that  I  have  made  out  a  strong  case,  which  will 
fully  justify,  as  I  trust  it  will  secure,  the  intervention  of 
your  influence  on  behalf  of  the  public,  especially  as  I 
have  reason  to  believe  that  the  objections  complained  of 
as  regards  the  library  might  be,  in  a  great  measiue, 
if  not  wholly,  obviated,  by  the  expenditure  of  less  than 
£100  out  of  the  enormous  surplus  of  £857,200  now  in 
hand,  and  which  has  been  taken  from  inventors,  tite 
very  class  for  whose  use  this  library  is  expressly  intended. 
As  to  the  accuracy  in  every  particular  of  my  statements 
regarding  the  present  condition  of  the  place,  I  court  the 
fullest  inquiry,  imd,  I  may  add,  that  a  memorial,  on  the 
subject,  signed  by  a  number  of  readers,  was  sent  in 
to  the  proper  authorities  some  time  back,  but  has  had  no 
effect  whatever  in  abating  the  evils  complained  of^  nor 
has  even  the  slightest  notice  been  taken  of  it. — I  am,  &c., 

W.  Lloti-b  WtSM. 

Chsodot^liambni,  Adelpht,  W.C.,  Ut  Feb.,  lt?3. 
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PKOCSEOIVOS    OF   INSTITUTIONS. 


organising  master,  arc   held  weekly  at   Burnley  and 
Bacup,  and  are  attended  by  22  certificated  teachers. 

OBITUA&T. 


i  IwmuUm  VaiMi  «f  InititatioiM.— The  foUow- 
iag  M  a  aiwimaiy,  for  the  year  1871,  of  the  work  of  thu 
mioa,  wltich  oompriaea  20  inatitations  and   evening 
8obool%  ooataining  in  the  aggrqrate  about  3,000  evening 
sdielan  : — During  the  firat  half  of  the  year,  the  organ- 
imag    maatar    waa    engaged    one    evening   weekly   at 
Bomley  ICechanica'  Institution,  Bnmley  Church  Literary 
laatitetion,   Bacup  Mechanics'  Institution,  HnsUngdon 
Inatitation,  and  Padiham  Church  Evening  School.     At 
Um  preaaDt  time  the  work  of  the  organising  master  in 
Bnzaley  in  regard  to  the  organisation  and  superinten- 
dence at  olasaf  for  elementary  instruction,  is  confined 
to  the  evening  schools  in  association  with  the  Church  of 
Sagland  litorary  Institution.  Three  evening  schools  and 
OM  inatitation   have  oonnected   themselves  with  the 
naiaa  daring  the  paat  year.    The  spring  examination 
far  aeholara  of  evening  schools,  which  are  closed  after 
the  winter  months,  was  held  on  Saturday,  April  Ist,  and 
waa  attended   by   lOS  candidates,   76    males,   and    2d 
famali^,  of  whom  52  males  and  15  females  were  success- 
fill  in  obtaining  either  a  book  prize  or  a  certificate  of 
lusait  or  of  competency.     This  examination  waa  held 
BBoltaaeoaaly  at  St.  Peter's  School,  Burnley,  for  the 
Bsmley  district,  and  at  St.  James's  School,  Waterfoot, 
far  the  Boaendale  district.     The  prizes  and  certificates 
vers  awarded  as  ft^ows : — Worsthome  evening  school, 
8  book  iiriaea  and  10  certificates;  Great  Manden,   II 
Vnk  priaea  and  6  certificates ;  Padiham  national,  4  book 
fUMM  and  4  certificates ;  Habergam,  1 1  book  prizes  and 
>  eaitifieataa;  Waterfoot,  2  book  prixm  and  6  certifl- 
oatea;  St.  Peter's,  Bnmley,  4  certificates;  and  Irwell 
Bcitiah,  2  book  prizea  and  3  certificates.    The  summer 
■■aiaiasliiai  waa  held  collectively  at  Bnmley  on  Satur- 
day, Jnoe  17tli,  and  waa  attended  by  133  candidates, 
96  malm  and  38  females,  of  whom  69  mules  and  36 
SimmUa  were  snocessful  in  obtaining  either  a  book  prize 
or  a  oezti&iate  of  merit  or  of  competency,  the  prizes 
aad    certiflfat«a    being    awarded    as  follows : — Bacnp 
1ll«^,h«»;>.'  Inatitntion,  12  book  prizes  and  22  certifi- 
«ataa:  Bamley  Mechanical  Institution,  U  book  prizes  and 
6  certificatea;  Nelson,  Lomeshaye,  school,  15  book  prizea 
and  10  certificates ;  Haslingden  Institution,  3  book  prizes 
sutdSoertifloateB;  Crawshawbooth  Mechanics'  Institution, 
S  book  prizea  and  3  certificates ;  Accrington  Co-operative 
Inatitation,  4   book  prizes  and   3  certificates;  Kawten- 
■tall,  1  book  prize  and    2    certificates;    Newchnrch,  2 
book  prizea  and  1   certificate.     Of  the  classes  in  which 
the    candidates   entered  for  the   examination,  one  was 
Socceasfiil  in  the  first  class,  5  in  the  second  class,  25   in 
Ibe  third  claas,  first  section,  and  74  in  the  third  class, 
■eeond  aection.    The   following  statement   shows  the 
■amber  of  candidates  annually  examined  since  the  first 
sgtaounation  of  the  union  in  1857  : — 20  in  1857,  95  in 
UM,  1«8  in  1859,  167  in  1860,  175  in  1861, 170  in  1862, 
Ulfak  18«3,  138  in  1864,  85  in  1865,  123  in  1866,  231  in 
lan.Ufl  in  1868,  226  in  1869,  262  in  1870,  aud  237  in 
1871.    "Thaa,  in  the  aggregate,  about  2,500  candidates 
Inve  been  examined  by  the  union,  and  nearly  2,000 
book  prizea  and  certificates  of  merit  or  of  competency 
bave  been  awarded.    Ihe  annual  distribution  oi  prizes 
and  certificates  was  held  on  October  2l8t,  1871,  and  the 
meeting  waa  attended  by  Sir  James  Kay-Shuttlcworth, 
Bart.,    president  of   the    union,  J.   Greenwood,   Esq., 
nriacipal   of  Owen's  College,   Manchester,  V.  3.  Kay- 
ShottleworUi,  Esq.,  M.P.,  and  the  Bev.  W.  J.  Kennedy, 
H.M.  Inapector  oi  Schoola.     Science  and  art  classes  are 
now  open  in  all  the  principal  institutions  and  evening 
■efaoola,  the  aobjeeta  taught  being  inorganic  chemistry, 
«»;w««i   physiology,  appbed  mechanics,  physical    geo- 
graphy, geology,  mechanical  drawing,  plane  and   solid 
geometry,  {redumd  and  model  drawing,  &c.    The  special 
r  rlaww  fov  aohoolmaatert,  taught  by  Mr.  Shore, 


Oanon  Kosaley.— The  Rev.  Henry  Moseley,  Canon  of 
Bristol  Cathedral,  and  vicar  of  Olver»ton,GloucestershirB, 
died  on  Saturday,  26th  instant.  Ho  was  bom  about  the 
year  1802,  and  was  educated  at  St.  John's  College,  Cam- 
bridge, where  he  took  his  bachelor's  degree  in  1820, 
coming  out  a  high  wrungler.  He  was  ordnined  in  due 
course,  and  for  some  years  held  the  Professorship  of 
Natural  Philosophy  and  Astronomy  in  King's  College, 
London ;  and  he  was  one  of  the  first  clergymen  who 
were  appointed  her  Mitjesty's  inspeciors  of  schools.  In 
1853,  under  Lord  Aberdeen's  administration,  he  waa 
nominated,  in  reward  of  his  services  in  the  cause  of 
national  education,  to  the  canonry  now  vacant  by  hia 
decease,  and  a  year  or  two  latter  was  preferred  by  the 
Dean  and  Chapter  of  Bristol  to  the  living  of  Olverston. 
In  1865,  he  was  appointed  one  of  the  chaplains  to  the 
Queen.  The  late  cunon,  according  to  Onekford't 
Clerieal  Direelory  was  the  author  of  many  im- 
portant works,  including  a  Trealitt  on  the  Meeltanieat 
Prineiplet  of  Engineering  and  Architecture,  which  he 
published  shortly  after  obtaining  the  "  learned 
leisure  "  of  his  canonry,  and  which  has  since  been  re- 
printed in  Germany  and  in  the  United  States.  He  also 
wrote  a  Trcntifc  on  Uydior.talics,  &c.,  and  contributed 
more  than  one  article  on  "  Applied  Mathematics"  to  the 
Er,eyelop(Bdia  Melropolitana.  Besides  these  larger  and 
more  important  works,  his  active  pen  found  opportuni- 
ties for  contributing  a  variety  of  scientific  papers  to  the 
"Transactions"  of  the  Royal  Society,  of  the  Cambridge 
Philosophical  Society,  &c.,  and  also  several  reports  on 
various  subjects  connected  with  education,  which  are 
published  in  the  Miiiulcs  of  tije  (Jummiltee  of  the  Privy 
Council  on  Education.  Canon  Moseley's  name,  we  may 
add,  was  well  known  in  learned  circles  abroad  as  well  aa 
at  home ;  he  was  for  many  years  one  of  the  correspond- 
ing members  of  the  Institute  of  France.  He  was  a 
member  of  the  Society  of  Arts,  having  been  elected  in 
1853,  and  was  for  some  time  one  of  the  Society's 
examiners.  He  was  also  a  Fellow  of  the  Royal  Society, 
an  honorary  member  of  the  Literary  and  Philosophical 
Society  of  Manchester,  and  of  the  Philosophical  Insa- 
tute  of  Cornwall,  an  honorary  Fellow  of  King's  College, 
London,  a  vice-president  of  the  Society  of  Naval  Archi- 
tects, a  member  of  the  Natural  History  Society  of 
Brisbane,  and  formerly  of  the  Council  of  Military 
Education. 

Aries  Dnfour.— An  obituary  notice  is  in  type,  and 
will  appear  in  a  future  Journal. 

NOTES  ON  COMMESCE  AND  TSABB. 


Commercial  legislation  in  France  is  a  present  question 
of  considerable  importance,  and  the  discussions  which 
are  now  proceeding  at  Versailles  cannot  be  regarded  by 
the  commercial  world  ot  Great  Britain,  or  indeed  of 
Europe,  without  deep  interest,  not  to  say  anxiety.  The 
old  policy  of  protection  seems  to  threaten  to  reassume  ita 
mischievous  sway  over  the  trade  of  France  and  its  com- 
merce with  the  rest  of  the  world.  The  fact  that  a  special 
commission  of  the  Assembly  has,  by  a  majority  of  nine  of 
its  members  out  of  fifteen,  recommended  the  dennnda- 
tion  of  the  treaty  with  England,  is  sufficiently  significant; 
for  although  the  majoritj-  declares  that  it  does  not  re- 
quire the  re-establishment  of  the  riginte  of  protection, 
but  only  certain  ameliorations,  the  commercial  world 
knows  how  narrow  are  the  margins  of  the  tarifi'  of  1866, 
and  how  little  paring  they  will  bear,  and  also  that,  what- 
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erer  may  be  the  ultimate  neult,  the  relations  of  the  two 
countries  will,  by  the  mere  fact  of  the  notice  of  snsponsion 
of  the  treaty,  remain  for  an  uncertain  time  in  a  dislocated 
and  unsatisfactory  condition.  Under  these  circumstances, 
it  is  important  to  regard  the  state  of  public  opinion  in 
France  as  coolly  as  possible.  In  the  first  place,  we  hav  j 
the  assertion  of  the  commission  already  referred  to,  that 
it  does  not  advocate  a  return  to  the  old  protective  system ; 
secondly,  we  have  the  practicEil  fact  before  us  that,  in 
spite  of  the  pratige  of  M.  Thiers,  and  pf  all  the  efforts  the 
Hinister  of  Finance  and  the  other  protectiunists  in  the 
Assembly,  the  proposal  to  impose  duties  on  the  raw  ma- 
terials of  manufacture  has  been  completely  defeated, 
Lyons  and  five  other  great  manufacturing  towns  having 
declared  that  such  duties  would  be  ruinous  to  trade,  and 
that  they  would  take  upon  their  own  shoulders  the 
deficit,  between  six  and  seven  millions  sterling,  which 
the  government  declared  would  be  the  result  of 
the  refusal  to  vote  the  duties  referred  to.  In  addition 
to  the  above,  it  should  be  known  that  many  of 
the  two  thousand  leading  manufitcturcrs  who,  in 
1866,  sabscribed  for  a  silver  statue  of  "  Industry,"  to 
be  presented  to  U.  Pouyer-Quertier,  the  present  Minister 
of  Finance,  for  his  exertions  in  opposing  the  Liberal 
commercial  views  of  the  then  government,  are  now  in 
opposition  to  that  gentleman  ;  and  further,  that  M. 
Brame,  his  most  ardent  supporter  at  the  period  mentioned, 
declared  the  other  day,  in  his  place  in  the  Assembly,  that 
instead  of  certain  manuf.icturing  towns  having  been 
mined  by  the  commercial  treaties  in  question,  they  never 
before  were  in  such  a  state  of  prosperity  as  they  are  at 

f  resent.  There  is  no  doubt  still  in  France  a  very  strong 
'rotectionist  party,  but  it  must  be  evident  to  all  that, 
considering  the  facts  dettiiloJ  above,  and  the  very  difficult 
position  of  the  government  and  the  Assembly  at  the 
present  moment,  the  principles  of  free-trade  have  not  lost 
supporters  in  France,  but  have,  on  the  contrary,  after 
five  or  six  years'  experience  of  modified  import  duties, 
won  over  many  of  the  former  supporters  of  Protection, 
and  some  of  the  prominent  leaders  of  that  party.  It 
may,  therefore,  be  mferred  tiiat  if  the  present  difficulties 
of  France  induce  the  government,  wisely  or  not,  to  try 
and  obtain  increased  income  by  Protectionist  means,  the 
best-informad  portion  of  the  commercial  world  are 
gradoally  but  surely  becoming  converts  to  freedom  of 
commerce.  It  is  to  be  lament^  that  in  another  direction 
the  symptoms  are  not  so  satisfactory.  The  government, 
supported,  nay  urged,  by  the  shipbuilders  and  ship- 
owners of  Marseilles,  Bordeaux,  Havre,  and  other  sea- 
ports, have  been  enabled  to  carry  through  the  Assembly, 
and  that  with  a  very  large  majority,  a  Bill  for  the  im- 
position of  surcharges  on  all  Aireign  flags,  or,  in  other 
words,  the  re-enactment  of  the  old  navigation  laws. 
Thus,  every  article  arriving  in  a  British  or  other  bottom 
in  a  French  port  will  have  to  bear  its  part  in  the  sur- 
charges of  that  port  and  tonnage  dues  ;  oven  cereals  are 
not  exempted;  and  ships  and  marine  engines  imported 
into  France  are  to  pay  duties  varying  from  forty  to  sixty 
francs  per  ton.  Present  circumstances  may  seem  to  war- 
rant such  enactments,  but  it  is  difficult  to  believe  that 
they  will  increase  the  revenue  of  France,  while  the  new 
duties  cannot  be  other  than  obstacles  in  the  way  of  the 
commercial  progress  which,  during  the  last  few  years, 
baa  done  so  much  to  increase  the  friendly  intercourse 
between  our  neighbours  and  ourselves.  ^ 

The  advantages  of  free  trade  to  France  are  shown  by 
some  statistics  published  in  the  Timet  respecting  her  com- 
merce. A  comparison  is  drawn  between  1869,  the  year 
before  the  treaty  with  England,  and  1868,  the  year  but 
one  before  the  war.  In  the  latter,  the  imports  and 
exports  amounted  to  £324,663,000,  an  increase  of 
£108,000,000  in  nine  years;  imports  being  £132,160,000, 
£66,620,000  more  than  in  1869;  exports  £117,000,000, 
beinganincreaseof £26,360,000.  £uropetook£30,320,000 
more  of  French  produce  than  in  1869,  Africa  nearly  a 
million  more,  Asia  and  the  Pacific  half  a  million  more ; 


the  French  colonies,  including  Algeria,  about  a  million 
and  a  half,  and  America  four  millions  less.  It  wa»  only 
in  1866  that  France  gave  up  her  Navigation  Laws,  wiUi 
the  exception  of  those  protecting  her  coasting  trade. 
Putting  fisheries  out  of  the  question,  it  appears  that  she 
had  half  a  million  more  tons  of  shipping  m  1868  than  in 
1868,  and  that  the  total  increase  would  have  been  much 
greater  but  for  the  decrease  of  a  quarter  of  a  million  in 
the  only  part  of  her  trade  reserved  to  her  own  people. 
Of  course,  if  the  shipping  of  all  nations  employed  in  the 
French  foreign  and  colonial  trade  be  included,  thedifiisr- 
ence  in  favour  of  the  year  1868  is  still  more  remaricaUft, 
for  France  has  now  invited  her  neighbours  to  share  in 
these  portions  of  her  trade,  and  they  have  come.  Like 
ourselves,  she  has  been  lately  substituting  steam  for  sail, 
and  of  steam  tonnage  she  possessed,  in  1868, 135,269  tons, 
against  66,687  tons  in  1858.  If  production  is  to  be  the 
test  of  prosperity.  Franco  produced  not  far  from  twioo 
as  much  wine  in  the  six  jears  after  1860  as  in  the  ux 
years  before.  French  imports  to  the  United  Kingdom 
were— of  silk  manufactures,  in  1859,  £1,732,928,  in  18«», 
£9,004,291;  of  lace,  £179,374,  against  £22,364;  of  leather 
gloves,  £487,776,  against  £1,202,766;  of  oil-seed  oako, 
£92,233,  against  £416,956 ;  and  woollen  mannfiustoroa, 
£607,609,  against  £1,686,691.  In  addition  to  the  abore 
statistics,  an  important  article  on  "The  Commercial 
Tronty  and  English  Statistics,"  iy  M.  Theophile  Perge- 
linc,  has  been  published  in  La  HouilU,  the  orsan  of  the 
metallurgical  interests  in  France.  M.  Fergeune  ahowi 
that  whilst  in  1856,  under  the  protectitmiat  syitem, 
France  exported  to  England  259,000,000  francs  worth  of 
merchandise,  England  sent  to  France  no  leas  than 
261,000,000  francs  worth,  being  a  difference  of  2,000,000 
francs  against  fVance ;  whilst  under  the  system  of  free 
trade,  which  Napoleon  III.  inaugurated,  the  transactiooa 
have  always  been  in  favour  of  France,  although,  from 
the  vastly-increased  trade  both  ways,  England  has  little 
to  complain  of.  In  1867,  England  bought  843,000,000 
francs  worth  of  French  goods,  and  sold  to  France 
676,000,000  francs  worth,  ibe  advantage  to  France  being 
268,000,000  francs.  In  1868,  England  bought  847,000,000 
francs  worth,  and  sold  688,000,000  francs  worth,  the  ad- 
vantt^geto  France  being  269,000,000 franca;  and  in  1869, 
England  bought  838,000,000  francs  worth,  and  sold 
582,000,000  francs,  the  advantage  in  iavonr  of  Fiance 
being  256,000,000  francs. 

The  acclimatisation  of  esparto  in  France  is  a  matter 
receiving  attention.  The  administration  charged  with 
the  care  of  the  forests,  rivers,  &c.,have  under  conaideia- 
tion  a  plan  for  the  acclimatisation  of  it  in  public  lands 
in  the  south  of  France.  Its  cultivation  has  already  been 
tried  in  several  communes,  on  ground  belonging  to  the 
municipal  authorities,  which  had  hitherto  remamed  un- 
employed, and  with  fair  promise  of  success.  The  culti- 
vation of  the  plant  is  found  to  coat  but  little,  and  great 
results  are  expected  from  the  proposed  scheme.  The 
importance  of  this  rush  to  our  paper-makers,  and  ita 
comparative  scarcity  and  cost,  were  recently  laid  very 
clearly  before  the  Society,  and  the  results  of  the  plan  for 
producing  it  on  the  waste  lands  in  the  south  of  France 
will  doubtless  bo  looked  for  with  much  interest.  It  is 
added  that  the  reports  of  esparto  from  Algeria  represent 
several  millions  of  francs  per  annnm,  and  one  nt^nrally 
asks  why  its  development  in  that  colony  does  not  receive 
more  attention.  It  is  not  easy  to  imagine  the  market 
overstocked. 

At  a  recent  meeting,  held  at  Cannon-street  Hotel. 
London,  to  discuss  the  question  of  our  reaerre  food 
supplies  in  the  colonies,  and  to  promote  the  popularisa- 
tion of  tinned  Australian  meats,  it  was  mentioned  by 
Mr.  E.  Wilson  that,  in  the  Australian  and  New  Zealand 
colonies  there  are,  at  the  present  time,  about  60,000,000 
sheep  and  6,300,000  cattle.  It  is  calculated  that  one- 
fourth  of  this  enormous  aggregate  should  be  available 
annually  as  surplus  stock,  to  be  slain  for  food.  This,  at 
50  lbs.  weight  per  sheep  and  700  lbs.  per  bullcck,  would 
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pre  aiost  750,000  ((nu  weight  of  animal  food.  If  this 
Toe  diipoied  of  in  Englimd  at  6d.  per  lb.,  it  would 
mraoitatnde  of  nearly  £42,000,000  sterling.  Yet, 
wnkm  t»  these  fignres  may  seem,  this  vast  supply 
nnldoni;' represent  about  I  lb.  of  meat  per  head  per 
nek  of  the  popnlation  of  the  United  Kingdom. 

A  VTf  important  matter  to  the  commercial  world  is  a 
mkxm  nte  of  postage.  The  Romtieard  Mail  asks, 
"Ou  isf  one  explain  why  we  should  not  have  a  penny 
orerlmd  letter  and  newspaper  post  betweer  India  and 
EsgUsdr'  The  Post-office  ma^ea  no  general  rule  that 
Uecoatofeich  letter  bag  should  be  paid  by  the  letters 
nrimad  in  it  There  ia  no  heavier  charge  on  a  letter 
;altd  is  nme  northern  islet,  and  destined  for  an  oat- 
i^^i^tsT  coontry  villagpe,  to  which  it  has  first  to  pass 
tbngk  me  London  sorting-office,  than  there  is  for  a 
1*B  ported  at  St.  Martin's-le-Orand  for  delivery  in 
f'ert.rtreet  On  the  same  principle,  so  long  as  the  entire 
a{eaes  oC  the  Post-office  are  paid,  there  should  be  a 
™fam(iBge.  The  exceptional  rate  by  the  shortest 
note  to  Is&of  Is.  for  a  letter  and  4d.  for  a  newspaper, 
a  u  isiiirtiee.  Who  connected  with  India  talks  of 
'lieB  diji  d  cheap  postage  P  "  And  now  it  is  an- 
ooBiealtbt  mother  penny  is  to  be  added,  because  the 
{"tinlBiiiiil  serrioe  fixed  by  contract  for  the  next  ten 
?<mi  »ttwt  regard  to  changes  which  have  already 
""••''WiiiBfte  work,"  does  not  exactly  pay.  Does 
*•  P«™7»npap«r  rate  to  Australia  pay  ?  Do  half 
lieoBtlyi^ioBe  postal  districts  pay  P  Surely,  if  the 
ravJW^ffce  Department  is  carried  on  without  loss, 
mtiiiiltliecoantiy  deairee,  and  the  margin  of  profit 
ut  11  made  annoally  mig^ht  be  distributed  in  equalising 
Jfet  ^«  cannot  understand  why  any  one  class  of  her 
'Ujertf'i  nbjeets  should  be  exposed  to  ruinous  inconve- 
"««li7  portal  rates. 

Tbe  dAiiring  statistics  of  the  island  of  Crete  show 
lat  ei^nttition  from  the  principal  porta  last  year : — 


Guea.... 
Gndia  .. 
BeOyno 


ohm  on. 

Tans. 

788 

...      1,212 

260 


Valno. 

« 
36,465 
44,849 
11,200 


Total 2,260     ....     91,614 


Soap. 
Cwts. 

faea 43,026     .. 

aodia  29,184     .. 

Bethysno 4,800     .. 


Tslae. 

£ 
60,618 
43,778 

6,000 


Constantinople,  Smyrna,  and  Syria.  The  Talne  of 
sugar,  coffee,  and  rice  imported  was  £33,000.  The'other 
articles  imported  consist  of  tobacco,  hides,  timber, 
spirits,  petroleum,  iron,  coal,  stock  fish,  and  herrings, 
and  all  these  articles  are  valued  at  £260,000  for  the  year. 

The  following  report  of  an  American  case  regarding 
international  trado-marks  has  been  sent  by  Messrs. 
Haseltine  and  Co.,  patent  solicitors : — "  An  equity  suit 
respecting  trade-marks,  of  international  interest,  was 
recently  decided  in  the  United  States  Court  for  the 
Washington  district.  The  suit  was  instituted  by  David 
A.  Burr,  &q.,  counsel  for  Rogers  and  Sons,  the  celebrated 
cutlers  of  Sheffield,  against  Philip  and  Solomons,  con- 
tractors to  the  Treasury  Department  for  the  supply  of 
Bogers  and  Sons'  cutlery.  The  plaintiffs  alleged  that 
the  defendants  had  supplied  counterfeit  articles  witii 
their  trade-mark,  and  they  asked  the  court  to  grant  an 
inj  unction,  and  claimed  heavy  damages.  The  defendants 
did  not  deny  the  sale  of  imitation  articles,  or  the  use  of 
the  trade-mark  in  question,  but  proved  that  these  articles 
were  manufoctured  in  Prussia  by  a  firm  known  as  Rogers 
and  Sons,  who  use  the  trade-mark  under  a  royal  license, 
and  that  Prussian  cutlery  bearing  this  trade-mark,  had 
been  extensively  imported  and  sold  in  the  United  States 
for  many  years,  and  also  that  the  plaintiffs  had  not 
registered  the  trade-mark  as  provided  by  the  recent 
Patent  Act.  The  defendants  contended  that  the  suit 
could  not  be  maintained  in  view  of  the  above  &cts. 
Wylie,  J.,  refused  the  injunction  chiefly  on  the  ground 
that  the  plaintiffs  had,  by  their  acquiescence  in  the  in- 
fringement, waived  theb'  right  to  assistance  from  the 
court,  and  he  also  stated  that  the  Prussian  firm  was 
entitled  to  the  use  of  the  trade-mark  where  the  cntlaiy 
was  manufactured.  The  acquiescence  of  the  plaintim 
was  presumed,  no  evidence  bemg  offered  to  show  that  the 
trade-mark  had  been  used  with  the  consent  or  knowledge 
of  the  Sheffield  firm.  The  judge  did  not  comment  upon 
the  fact  that  the  plaintiffs  bud  not  registered  their  trade- 
mark, but  the  registration  of  trade-marks  in  the  United 
States  is  now  a  matter  of  the  first  importance  to  English 
manufacturers  and  merchants,  for  which  provision  was 
made  in  the  Act  of  last  year." 


Toba 77,010    ....  100,396 

y  Sy  aQ  from   Canea  was  shipped  to  England  in 
9^  ad  Dotch  vessels,  and  that  from  Candia  was 


Ml*!  (t  different  ports  in  Turkey ;  from  Rethysno, 
5^  ime  shipped  to  £ngland,  and  the  rest  to  Turkey. 
^^Misf  the  soap,  excepting  4,000  cwt.  for  Austria 


J  was  for  the  Tiirkuh  market.    The  otiier 

gg»<  eqiort  consist  of  carobs  (locust  beans), 
*j*Mhft,  cotton,  cheese,  lamb  skins,  oranges  and 
^"^vii^hon^,  and  beeswax.    None  of  tiiese  articles 

*  iIMlid  in  large  quantities.  Their  total  value 
"■"B^  ssmmted  to  £100,000.  The  total  exports  in 
179  »a»-FiDm  Canea,  £124,083;  Candia,  £136,627 ; 
%>Mk  £39,200.  This  result  shows  a  falling  off  of 
M  £M,WO  in  the  value  of  the  exports,  as  compared 

•  1899.    The  most  striking  fact  is  the  lai^e  amount 

Sin  tad  floor  impOTted,  value  £100,000.  This  is 
to  tke  late  insurrection  having  stopped  agricultural 
Ipvs.  The  lire  stock  has  to  be  supplemented  by  im- 
■tioB;  about  1,600  oxen,  valued  at  £9,000,  and  6,000 
^  and  goats  having  been  imported  during  the 
■■  The  vahae  of  the  cotton  manufactures  imported 
'  to  £170,000,  all  obtained  through  houses  in 
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Institution  of  Kaval  Architects. — The  thirteenth 
annual  general  meeting  of  the  Institution  of  Naval 
Architects  will  take  place  on  Thursday,  Friday,  and 
Saturday-,  the  21st,  22nd,  and  23rd  of  March  next.  By 
permission  of  the  Council  of  the  Society  of  Arts,  the 
meetings  will  be  held  at  the  House  of  the  Society,  John- 
street,  Adelphi,  London  ;  morning  meetings  at  12,  and 
evening  meetings  on  Thursday  and  Friday  at  seven. 
Papers  on  the  principles  of  naval  construction,  on  prac- 
tical ship-building,  on  steam  navigation,  on  the  equip- 
ment and  management  of  ships  for  merchandise  and  ror 
war,  will  be  read  at  these  meetings.  Naval  architects, 
ship-builders,  naval  officers  of  the  Royal  and  Merchant 
services,  and  engineers,  who  propose  to  read  papers 
before  the  institution,  are  requested  to  send  immediate 
notice  of  the  subject  and  title  of  the  paper  to  the 
secretary  ;  and  it  is  requested  that  the  paper  itself^  with 
illustrative  drawings,  may  be  deposited  at  the  offices  of 
the  Institution  on  or  before  the  20th  of  February  next. 
Candidates  for  admission  as  members  or  ajs  associates 
should  send  in  their  applications  by  the  same  date.  The 
annual  subscription  of  £2  28.  is  payable  on  admission, 
and  becomes  due  at  the  commencement  of  each  year. 
— C.  W.  Merrifield,  hon.  secretary,  9,  Adelphi-terrace, 
London,  W.C,  January  28th,  1872. 

mtramarine. — The  ultramarine  manufacture,  up  to 
the  present  time,  has  laboured  under  two  difficulties, 
first,  the  uncertainty  of  producing  particular  kinds,  and 
second,  the  quantity  of  inferior  material  which  is  pro- 
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daced,  owing  to  the  slightest  negligence  of  the  work- 
men, particiUarly  in  the  heating.  Carl  Fiiretenau  states 
that  he  has  got  rid  of  both  these  drawbacks,  by  fixing 
the  chemical  compounds  of  the  two  known  sorts  of  ultra- 
marine, the  so-called  Nuremberg,  that,  is  dear  blue,  and 
the  alum-holding  sort.  Uu  then  states  that,  by  discover- 
ing the  right  silicates  which  both  contain,  and  also  the 
Hmit  to  which  reducing  material  can  be  used,  he  has 
not  only  so  far  increased  the  variation  in  temperature  in 
heating  that  it  can  easily  be  held  in  check  by  an  ordinary 
workman,  but  also  entirely  prevented  the  formation  of 
other  than  blue  compounds.  He  has  also  obtained  an  in- 
crease of  twenty  seven  per  cent,  in  .the  produce  by  em- 
ploying the  right  proportion  and  kind  of  sulphide  of 
Boda  in  the  manufacture  of  the  different  kinds.  Finally 
he  has  obtained  by  this  means  all  dark,  clear,  strong- 
coloured,  and  alum-holding  sorts  that  have  come  under 
Wb  notice.  TThe  ultramarine  is  placed  in  ovens,  which 
contain  about  600  pots,  or  about  28  cwt.  of  mixture  ; 
these  are  finished  in  12  hours.  The  duration  of  the 
manufacture,  from  the  first  grinding  of  the  raw  material 
ntttil  the  packing  of  the  finished  ware,  is  21  days. 


Circular,  Elliptic,  Logarithmio,  and   Lobe  'Wheel*— 

Mangle  Wheels-Star  WheeU— ExampIeB. 

liECTUBE  m.— MONDAT,   19th  FBB»nA»T,  1872. 

Motions  produced  by  Sliding— Forms  of  Teath  oa 
Wheels— Teeth  for  Velocity— Teeth  for  Power — Oam* 
— Screws- Worm  Wheels— Examples. 

Lectdkb  IV.— Mondat,  26ih  Fbbrbart,  1878. 
Motions  produced  by  Cords,  Straps,  &c.— Limit*  to 
the  use  of  them— Grooved  and  Smooth  Pullles — Guide 
PuUies  — Cam   Pullies  —  Shafts    not   parallel — High 
Velocity  Cords — Fosees— Illustrations. 

Lbciuks  v.— Mokdw,  4th  Makgh,  187*. 

Motions  produced  by  Links— Cranks— Connecting 
Rods— Detents— Intermittent,  Reciprocating  and  Van- 
able  Motions — Examples. 


LicTDBE  VI. — ^Mondat,  11th  Maboh, 
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Regulating  and  Adjusting  Mechanism— Straight  Line 
Motions — Epicycljc  Trains — ^Differential  Mechanism. 

These  Lectures  are  open  to  Members,  eacli  of 
wlioin  has  the  privUege  of  introducing  two 
friends  to  each  Lecture. 


OSBIRAST  MEETIKOS  OF  THE  80CIETT. 

■Wednesday  evenings  at  eight  o'clock. 

Fbbbvabt  7th. — "  On  the  Forests  of  England,  their 
BeMoratiqn,  and  Scientific  Management."  By  Thomas 
WiMOFiBLD  Webber,  Esq.,  Officiating  Deputy  Conser- 
-vator  of  Forests,  Central  Province  of  India. 

Fbbbcabt  14th. — "OntheStudyof  Blconomic  Botany, 
and  its  Claims  Educationally  and  Commercially  Con- 
ridered."  By  Jaues  Collins,  Esq.,  F.B.S.  Edin., 
Curator  of  the  Museum  of  the  Pharmaceutical  Society 
of  Great  Britain. 

Fibboabt  21st. — 

Fbbruabt  28th. — "  On  Prison  Labour,  as  an  Instru- 
ment of  Punishment,  Profit,  and  Reformation."  By  F. 
J.  Movatt,  Esq.,  M.D.,  late  Inspector-General  of  Prisons 
in  Bengal. 

Maboh  6th.—"  On  the  Ooliath  Training  Ship."  By 
Oapt  BovBCHnB,  R.N. 


nrSIA  COHFEBEirCES. 

Febbuabt  23bd. — "  On  India  as  a  Field  for  Private 
Enterprise."  The  Conference  will  be  opened  by  Fbbdbbick 
Campbell,  Esq.,  of  Assam. 


CAITTOS  LEGTTTBES. 

'  The  Second  Course  of  Cantor  Lectures  for  the 
Session  will  be  delivered  by  the  Rev.  Arthur 
Rioo,  M.A.,  on  "Mechanism."  The  first  lecture 
will  be  gfiven  on  Monday  evening,  February  6th, 
at  Eight  o'clock. 

SYLLABUS. 
LbCTUBB  I. — MOMDAT,  6th  Febbi'abt,  1872. 

Stmctnres,  Machines,  and  Mechanism — Equilibrium 
and  Motion — Force  and  Motion — Kinetics  and  Ki- 
nematics— Various  motions  required — Classification  of 
Alechanism — Early  contrivances. 

Lectubb  n. — Monday,  12th  Febbvabt,  1872. 
Motions  produced  by  Rolling — Forms  of  Wheels — 


SCIEHTIFXC  XEXmrOS  FOB  TOE  WKEK. 

Mox SOCIETY  OF  A»T».  8.    Cantor  MctMfc  B«».Artt« 

Bigs, "  On  Mechanbm.'^  .  .  ^. 

Social  Science  A««o«tat1on,  «.     Mr.  Arthur  AmoW,  "Tba 

P..llttcai  Bnfraoclilsement  of  Womea." 
Royal  InsUtation,  2.    Oenaial  Montbly  Meatiiig. 
London  I..8tltQtian,  4.     Profe«»r  OdUii«,  "EImmoUit 

dieinlstry."  „    _  „    .     .. 

Royal  United  Serrioe  Instltatlon,  SJ.    Mr.  B.  B.  de  ron- 

blanque,"Tlio  Control  Service;  with  PracttoaJ  SuMjJ 

tlons  fur  tt«  Inprovement,  to  meet  thus*  dtflwti  wWeh 

two  yoara' experience  of  Ha  working  liavteiMMtsJ." 
Victoria    IcnUtute,     8.      Rev.     0.     Honilow.    ••  Satoral 

Theology,  lonildered  with  reipect  to  Modem  PhUoeophy. 
Entomolu[:ical,  7. 
British  Arohlteots,  8. 
AaiaUc,  3. 
Anthropological,  8.   Annual  Meeting. 

Tubs Civil  Engineers,  8.     Dlaouaslon  "  On  the  Vali>»  of  Water 

In  India." 

Pathological,  B.  ,„  ... 

Biblical  Arctinology,  8).  M.  Ch.  ClenDont  Oaaneu,  "  On 
an  Inscription  tn  Hebrew  or  Ancient  Phoenidan  Cha- 
racters, discovered  at  Slloam,  of  the  Age  of  the  Kings  of 
Joda." 

Zoological, ».  ,     , ^.^     „ 

Boyal  'institnUon,  3.  0r.  Rutherford,  "  On  tte  CSieu- 
latory  and  Nerrons  Syitems." 

W«D..  ..SOCIETY  OF  ABT8,  8.  Mr.  Thoma.  WlngJ^ 
Webber,  "  On  the  Forests  of  England,  their  Reitoratloo, 
and  Sclentlflo  Management." 

Geological,  8.  1.  M.  D.  M.  d'Orueta,  "Further  Note* on 
the  Geology  of  the  Kelghbourhood  of  Malaga."  Coni- 
munlcaten  by  the  President.  %  Prof.  A.  C.  Bainajy, 
"  On  the  Birar-oooraea  of  Bnglaod  mmI  Wales."  »  »• 
H.  Alleyne  NioholioD,  "  Migrations  of  the  Oiaptnlttss 

Microscopical,  8.    Annual  Meeting. 

Pharmaceutical,  8. 

Royal  Society  of  Lttantture,  H. 

Obstetrical,  8.  „  , 

Science  and  Art  Department  (South  Keosiogtoo  HaMaB^ 
2j.  Professor  Outhric,  "Elementary  Physics  as* 
Chemistry." 

Toms.. .London  Institution,  T|. 
Royal,  8}. 
Antiquaries,  8|. 
Royal  Society  Club,  «. 
Mathematloai,  8. 

Royal  Institution,  3.    Prof.  Odllng. 
Alkalies  and  AikaU  Hannfaoture." 


■  On  the  Chemistry  of 


Fm. Astronomical,  3.    Annual  Meeting. 

Royal  Institution, ».    Prof.  HomiAry, "  Ob  Weep." 
Quekett  Club,  t. 
SAT.......Royal  lusUtntioo,  3.     Mr.  Donne,  "On  the  Tbeatie  l« 

Shakespeare's  Time." 
Koyal  Botanic,  34. 

Science  and  Art  Department  (SonOi  Kensington  Muwum), 
ai.    Pi  of.  Gnthrle,  r.R.8.,  "ElemenUry  Physia  s"* 
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Mm-lmt,  AiUpM,  Umdm,  W.C. 


AIHOOTCBMEirrS  BY  THE  COUNCIL. 

♦ 

HJLH.  THE  FBEBISSHT. 

The  following  reply  has  been  received  from 
&>  Home  Secretary  : — 

WUtelull,  2iid  Febnury,  1872. 
fin,— I  hare  liad  the  honor  to  lay  before  the  Queen 
ilH  lajd  ud  dotifnl  addreM  of  the  Society  for  the 
Bncooragwuent  of  Arts,  Manafactnrea,  and  Oommerce, 
on  ttui  oocuion  of  the  illness  of  His  Royal  Highness 
the  Friaoe  of  Wolea. 

I  hsTt  to  infatm  yon  that  her  Hsjesty  was  pleamd  to 
noeiTe  tbe  sddreas  very  gracioosly. 
I  am,  Sir, 

Your  ohedient  servant, 

, ,  _     _  H.  A.  Bbvcb. 

t.  U  N«n  F(at*r,  Raq.,  Stcretory  to  the 
MKj  for  tkt  Eneourasement  of  Art<,  Ac, 
Jdm-ltraet,  Adclphi,  W.C. 

FOOD  OOHKITTEE. 

The  Oommittee  have  had  before  them  some 
farther  specimens  of  Bancroft's  desiccated  meats, 
&«n  Queensland.  It  consists  of  meat  deprived 
<rf  »  certain  amount  of  water,  by  five  ponnds  of 
freeh  meat  being  reduced,  by  a  simple  drying 
pfocew,  to  one  pound.  It  is  ground  to  a  powder, 
•nd,  with  no  mixture  of  any  other  ingredient,  is 
put  into  tins,  not  air>tight,  but  simply  covered 
with  an  ordinary  lid.  The  Committee  can  speak 
confidently  of  its  keeping  qualities,  the  speci- 
oaos  which  they  have  had  before  them  being 
put  of  the  original  consignment  sent  to  this 
wmtry  in  1867.  It  is  in  excellent  condition, 
put  as  good  as  when  originally  sent  over.  It 
contains  all  the  eonatitaents  of  the  meat,  and  is 
well  adapted  for  the  making  of  soups,  beef-tea, 
potted  meats,  hashed,  curries,  &c.,  &o.  In  flavour 
It  b  agreeable,  and  its  nutritious  qualities  have 
ywi  bvourably  certified  to  the  Committee  by 
^;  A.  8.  Ti^lor,  to  whom  it  was  sent  for  ex- 
ffflination.  The  Committee  would  gladly  see  it 
introduced  into  the  trade  as  a  general  article  of 
food,  believing  it  a  valuable  addition  to  the  food 
iwoaTcea  of  tibe  kingdom. 

BUBSCBIFnons. 
The  GhristmaB  subsoriptiona  are  due,  and 
nouM  be  forwarded  by  cheque  or  Poet-otnce 
wder,  crossed  "Ooutts  and  Co.,"  and  made 
PV»ble  to  Mr.  Samuel  Thomas  Davenport, 
Kaandal  Officer. 


FBOCESDINQS    OF   THE   SOCIETY. 

• 

KIHTH  OSSIHAST  TtSSSVSQ:. 

Wednesday,  February  7, 1872  ;  Sir  Antonio 
Bbadt  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society : — 

Connolly,  Ghorge,  69,  Comhill,  E.C. 

Oowe,  W.  Leedham,  24,  Cornwall-road,  Westbourne- 
park,  W. 

Cutler,  Samuel,  Providence  Iron  Works,  Millwall,  E. 

Dickinson,  Arthur  John,  Tar  and  Chemioal  Works, 
Trundley-lane,  Deptford,  E. 

Fair,  John,  Argentine  Consulate,  6,  Great  Winchester- 
buildings,  B.C. 

Field,  Ijeut.-Col.  Gteorge  Thomas,  B.A.,  Royal  Arsenal. 
Woolwich,  S.E. 

Gilbert,  Sir  John,  Vanbrugh-park,  Blackheath,  S.E. 

Gieen,  Frederick,  19,  Onslow-gardens,  S.W. 

Holland,  Samuel,  M.P.,  Glanwilliam,  Merionethshire. 

Hudson,  Hubert  £.,  Battle,  Sussex. 

Ord,  GBor«e  Bice,  Streatham  HiU,  S.W. 

Pearson,  John,  Mayor  of  Liverpool. 

Walton,  Charles,  Manor-house,  East  Acton,  W. 

AND   AS   HOMOaAKY    COR&ESFONDIXO   HEMBEIl. 

Wiszniewski,  Prince  Adam,  12,  Eue  de  Beaune,  Paris. 

The  following  candidates  were  balloted  for 
and  duly  elected  members  of  the  Society  : — 

Hie  Royal  EDghness  the  Duke  of  Edinburgh,  E.G., 
Clarence-house,  St.  James' s,  S.W. 

Cowper,  Charles,  3,  Westminster-chambers,  Victoria- 
street,  S.W. 

Dicksee,  Bev.  Samuel  J.  C,  D.D.,  Maiden-college,  Kew 
Maiden,  Surrey. 

Fennessy,  Kodney  J.,  39,  Old  Broad-street,  B.C. 

Gioner,  Samuel  G.,  M.D.,  166,  Lambeth-walk,  S.E. 

Griffiths,  John  George,  119,  King  Henry's-road,  N.W. 

Eeonedy,  Thomas  P.,  62,  Milton-road,  Stoke  Newing- 
ton,  N. 

Nelson,  E.  M.,  43,  Little  Britain,  E.C. 

Kochschild,  Baroness  Meyer  de,  107,  Piccadilly,  W.,  and 
Meutinoro,  Leighton  Buzzard. 

Samuelson,  Henry  B.,  M.P.,  69,  Prince's-gate,  W. 

Sanderson,  George,  75,  Sloane-stroet,  S.W. 

Saw,  Samuel,  Upper  Park-street,  Greenwich. 

The  paper  read  was : — 

THE   FORESTS    OF    ENGLAND:    THEIR    EE- 

STOEATION  AND  SCIENTIFIC  MANAGEMENT. 

By  Thomas  Wingfleld  Webber,  Esq. 

(OIBcUtIng  Dopnty-Conterratnr  of  Forests,  Central  Prorlnces  of 
India). 

About  200  years  ago,  it  may  be  remembered  that 
Englitnd  awoke  to  the  fact,  from  the  pressure  of  ciroum- 
stHnces,  that  her  oak  forests  were  nearly  exhausted. 
Bhrelyn,  the  then  champion  of  forestry,  spent  his  life  to 
restore  the  provision  for  wooden  walls,  which  has  resulted 
in  thfl  almost  forest-cUd  appearance  of  English  country 
scenery  at  the  present  day.  The  country  bus  now  been 
moved  to  the  perception,  not  that  wood  is  exhausted,  but 
that  the  time-honoured  forests  of  Englind,  names  con- 
nected  with  the  origin  of  her  greutncss,  have  become 
almost  lost  to  the  conntn',  absorbed  into  private 
property,  or  destroyed.  Epping,  Sherwood,  Hain- 
hault,  and  other  ancient  woodlands  exist  but  ia 
name  only,  and  the  characteristio  haunts  of  the  once 
almost  sylvan,  and  still  chase-loving,  people  of  England 
are  not  to  be  found.  The  craving  for  happy  hunting- 
grounds^  donbdesi  coeval  with  the  age  when  men  livod 
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by  the  chaae  of  animalis  u  an  early  instinet  of  the  human 
tace,  as  the  (itching  of  mice  ia  of  the  cat,  and*  hunting 
of  the  hoond.  This  instinct  still  breaks  out  in  Tarious 
forms.  The  rich  can  indulge  their  appetite,  by  pie- 
serving  game,  and  travelling.  In  the  haid-wron^bt 
brain  of  the  working  race  which  has  built  up  English 
capital,  there  still  exists  the  long-suppressed  instinct.  In 
it  are  visions  of  happiness,  of  wandering  free  in  the 
primeval  forest,  away  from  Uie  haunts  of  men,  where 
nature  reigns  supreme,  smd  nothing  meets  the  eye,  long 
dimmed  by  smoke  and  brick  walls,  but  the  trees,  and  the 
green  grass,  and  the  blue  sky ;  and  no  sound  £Uls  on  the 
ear,  dolled  by  the  eternal  whirr  of  wheels,  hot  the  note  of 
the  wild  bird  and  animal,  and  the  murmur  of  the  running 
stream,  and  rustle  of  leaves.  The  sentiments  inspired, 
l^e  the  Divine  institution  of  the  Sabbatii,  are  ennobling, 
and  preventative  of  lower  influences  to  which  the 
poor  are  subject.  The  working  man  ma^  dream,  indeed, 
of  the  forests  of  old  England,  but  he  will  not  find  them 
— this,  at  least,  is  the  public  impression — and,  were  he  to 
search  for  them,  the  warning  shout  of  the  keeper  mi^ht 
chance  to  be  an  unpleasant  awakener,  and  not  conducive 
to  his  gaining  the  benefit  expected  from  his  country  re- 
creation. The  last  and  most  beautiful,  the  really  wild  New 
Forest,  was  about  beiny;  disafforested  at  the  beginning  of 
the  last  session,  and  a  Bill  is  probably  now  preparing  on  the 
subject.  Whether  the  impression  is  correct  that  the  forests 
do  not  exist  remains  to  be  seen.  This  has  caused  the  forest 
question  to  be  raised.  It  is  one  which  concerns,  not  the 
working-man  only,  but  all  the  people  of  Enj^land,  and  it 
deserves  to  be  considered  in  a  broad  light.  It  is  connected 
with  another  question,  the  production  of  timber,  and  is, 
perhaps,  capable  of  a  collective  and  coeval  solution.  Both 
questions  have  arisen  in  other  oonntries,  and  it  is  well  to 
see  how  they  are  settled.  The  latter  question  appears  at 
first  view  not  so  pressing,  but  is,  perluips,  more  so.  We 
no  longer  fear  want  of  timber,  for  we  now  rely  on  iron 
walls,  and  on  coals  for  fuel ;  so  we  forget  that  timber, 
like  coal,  is  not  inexhaustible.  To  wose  who  have 
watched  the  timber  question  there  are,  as  about  ooal, 
ominous  clouds  in  the  horizon.  Host  people  are  not 
aware,  and  why  should  they  be,  seeing  tunber  plentiful, 
and  many  excellent  sorts  pouring  into  the  English 
market,  that  during  the  last  thirty  years  clearing  of 
forests  has  progressed  to  an  enormous  extent  on  the 
American  continent,  whence  our  principal  supply  comes. 
There  the  finest  timber  trees  are  looked  on  as  encum- 
brance to  the  soil ;  and  tracts  of  forest  are  taken  up  to 
be  cleared  and  burnt  away.  The  enormous  trees  of 
untold  centuries'  growth  are  felled,  never  perhaps  in  the 
world's  history  to  be  replaced. 

Complaints  are  even  now  coining  that  fire-wood  is 
getting  scarce  in  Canada,  and  that  California,  the  very 
beehive  of  industry  in  the  timber  trade,  is  no  longer 
productive.  All  the  sea-board  and  river-side  forests  are 
felled,  and  the  saw-mills  are  standing  still,  as  the  trans- 
port of  logs  from  inland  forests  would  cost  more  than 
bringing  them  &om  England  by  sea.  The  great  hard- 
wood forests  of  the  Onianas  are  in  %  «itniliir  plight,  and 
yet  no  thought  of  forest  conservation  has  entered  the 
head  of  Transatlantic  governments. 

In  India,  it  is  notorious  that  the  magnificent  teak 
and  sal  forests  have  become  exhausted  in  this  very 
generation,  and  most  of  the  members  of  the  Indian 
Board  remember  the  clearing  effected  by  unnnal  con- 
tracts given  by  government. 

The  lamentable  effect  of  timber  having  once  been 
allowed  to  become  scarce,  in  a  country  dependent  on  wood 
for  firing,  has  been  observed  by  those  acquainted  with 
the  western  States  of  Central  India,  which  has  resulted 
in  a  total  change  of  climate,  whereby  the  once  forest- 
dad  and  populous  scenes  of  the  Bamayana,  fiunous  in 
Indian  writings,  have  become  the  most  arid  wastes,  with 
scarce  a  particle  of  vegetation. 

It  is  only  within  a  few  years  that  the  Indian  Forest 
Dniartment  was  set  on  foot  by  the  same  government, 
•nd  systematio  forest  restoratioa  begun— even  planting 


resorted  to  ;  but  this  was  not  brought  about  till  timber 
had  to  be  imported  from  Norway  for  Indian  lailwny 
purposes.  When  trees  are  stan(ung  plentifully  on  tlw 
ground,  they  are  thought  of  little  value,  ana  when 
cutting  goes  on,  the  demand  ^which  should  keep  paM 
with  tLe  rate  of  growth,  not  with  the  rate  of  felling)  is 
soon  out-stripped,  the  market  gets  over-stocked,  and 
timber  a  drug,  a  drug,  moreover,  which  deteriorate* 
more  rapidly  when  feUed  than  it  improves  when  kept 
standing.  Thus  it  is  that  so  many  irreparable  mistaVm 
have  b^  made  as  to  the  value  of  trees  in  the  forosrt, 
which  people  are  apt  to  put  down  at  what  they  wtD 
fetch  wnen  felled.  A  just  estimate  only  can  be  formed 
by  taking  into  consideration  first,  what  the  trees  would 
be  worth  when  all  the  other  trees,  the  felling  of  which 
gluts  Uie  market,  are  gone ;  secondly,  what  they  wiQ 
grow  to  in  a  given  number  of  years.  A  striking  in- 
stance of  over-estimating,  as  well  as  nnder-estiaatiil^,  k 
familiar  to  foresters  in  this  country  from  the  same  came. 
The  most  extensive  larch  forest  of  Blair  Athol  waa 
planted  by  tiie  then  Duke  of  Athol  on  an  estimate  made 
from  the  price  of  larch  timber,  about  the  beginning  of 
this  century.  Aoooiding  to  it,  in  70  years  the  i«ofit  to 
be  made  amounted  to  something  fabulous.  The  rssnlt 
was  that,  in  course  of  time,  cutting  commenced,  and  the 
large  quantity  of  larch  thrown  into  the  market,  brought 
its  price  down  to  a  mere  trifie.  Then  came  a  most  recklesi 
cuttingand  selling  off  of  the  worthless  oommodiw,  which, 
had  it  been  held  judiciously,  might,  when  a  few  yean 
later  the  railroad  came  through  the  Highlands,  have  all 
realised  its  normal  value. 

It  is  only  22  vears  since  the  oak  plantations,  mads  at 
great  expense  of  national  energy,  in  IQIO  to  1830,  in 
Dean,  New  Forest,  and  other  roy^  forests,  were  mostlr 
condemned  by  an  economical  Parliament  to  be  clearea. 
A  committee  of  practical  foiwt  valuatois,  however, 
reported  that  the  nine  forestji  in  question  would  be 
worth,  to  stand,  £10,109,183  sterling,  if  kit  till  mature, 
or  till  a  hundred  years  old,  whereas  the  value  of  the 
timber  to  sell  was  then  onlv  £1,869,864  at  the  then 
price,  not  reckoning  how  much  the  pnce  might  go  down 
when  the  market  was  full.  The  actual  outlay 
for  roads,  clearing  and  fencing  the  land  priw, 
to  letting  it  for  fiurms,  with  buildings,  about 
44,400  acres  in  all,  at  £13  per  acre,  would  be  about 
£580,000,  and  then  it  would  not  let  for  more  than  an 
average  of  lis.  per  acre.  It  was  thus  made  plain  that 
clearing  would  have  been  a  mistake.  These  valnaUe 
plantations  were  not  cut  down.* 

The  lovers  of  forest  economy  will  turn  with  pleasure 
from  such  pictures  to  the  country  which,  from  its  most 
ancient  experience  in  the  use  of  forests,  and  its  proper 
estimate  of  their  worth,  is  now  the  practical  ssbool  of 
qrstematic  forestry,  Oermany.  The  historical  Hyroaaian 
Forest,  which  once  covered  half  the  Continent,  appeared 
once  as  inexhaustible,  and  was  as  impenetrable  aa  the 
Canadian  back-woods.  Centuries  of  experience  bmw«, 
however,  taught  the  Germans  the  necessity  of  the 
strictest  conservation,  and  a  regular  and  beautiful 
rotation  exists  for  all  kinds  of  tre«i,  wherebya  certain 
portion  is  annually  cut  down  and  renewed.  The  supply 
IS  thus  always  eqnial  to  the  demand,  and  the  quality  aaiil 
means  of  transport  are  under  command.  An  enormoot 
quantity  is  constantiy  produced  of  useful  timber,  wfaidi, 
in  the  form  of  articles  of  commerce,  finds  its  way  to 
every  part  of  the  world.  The  demand  for  fire-wood  il 
supplied,  and  a  reserve,  100  times  pcatar  than  the  yearly 
production,  is  kept  on  the  ground.  What  private  planting 
has  done  in  England,  government  supervision  has  more 
efficientiy  performed  in  Gtermany,  and  the  once  nearhf 
exhausted  forests  are  now  in  a  position  to  supply  muen 
more  than  the  country  itself  at  a  fur  profit.    ' 

It  has  been  found  necessary  to  place  even  the  private 
and  corporate  forests,  and  common  lands  entirely  under 

AppMMUz  to  Mth  Report  of  Commooi,  Woods,  aad  TormtlM,  tUt, 
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govemment  foreat  (uperriaon.    Ezperienoe  hat  abown 
Sia  nUimate   adTsntage  derired  both   by  those    and 
\if  the  State.     The  aystem  works  with  great  aoocesi, 
tid.  the  atmost  haimony  preTails.    The  people  are  not 
liable   to  be    deprived  of  the   advantage!   of  having 
a  foreat  near  them,  by  the  caprice  of   some  private 
ovner  rlfwring  off  or  enclosing,  and  the  State  has  the 
advantage  of  aacnring  a  regular  supply  of  timber  for  all 
fntnre,  beaidea  the  utmost  economy  Ming  exercised  in 
providing  for  the  wants  of  the  people.      Visitoni  to  the 
State  foreata  in  Oennany  are  struck  by  the  enormous 
andanifann  otops  on  the  land,  and  the  extraordinary 
atraightoeaa  of  the  timber,  and  freedom  from  knots,  so 
that  the_  white  deal,  which  in  other  oountriea  is  scarcely 
valued,  ia  here  capable  of  being  split  with  a  knife  into 
V^  fineat   alioeo,  and  is  utilia^   in  a    hundred  ways. 
There  are  in  some  places  two  crops  on  the  same  land,  as 
the  oak  and  the  beech ;  the  former  is  nursed  up  tall  and 
itoaight,  for  planking  purposes,  and  the  latter  is  used  for 
fawrood,  and  ita  dose  foliage  is  found  to  protect  the 
aak,  and  ita  leaves  to  fertilise  the  soil  for  the  oak.    All 
tha  ia  done  on  the  most  far-seeing,  well-proved,  prin- 
ciples, and  its  continued  success  must  answer  for  the 
eonectneea  of  the  system.   Many  large  cities  and  villages, 
in  many  parts,  have  their  own  forests  attached,  where 
«vety  man,no  matter  how  poor,  has  a  right  to  go  and  enjoy 
lua  poitioo  of  freah  air  and  innocent  lecreaboa  on  feast- 
days  and  Sundays,  and  the  beantiea  of  the  forest  scene. 
He  is  not  pennitted,  however,  to  damage  the  timber,  and 
it  witUag^y  amenable  to  the  re^;ulation8  he  knows  are 
for  Lis  good.    A  visitor  to  the  city  of  Hanover  can  get 
IB  inaigbt  into  how  this  is  done,  by  a  walk  of  half-an- 
hoar  from  the  most  crowded  part  of  the  town,  into  the 
aotponte  Forest  of  Eilen  Bied.     He  will  find  himself  in 
(ha  soUtnde  of  dense  and  seemingly  endless  woodlands, 
with  the  moat  magnificent  timber  and  young  trees  vrery- 
where  and  of  every  age.    There  is  no  8i(p  of  tiie  neigh- 
boariiood  of  a  la»e  city ;  the  ground  is  not  bare  and 
aeald,  as  near  our  large  towns,  and  the  underwood  ia  not 
dasoaged  and  rendered  hideous  W  being  broken.    He 
can  enjoy  himself  thoroughly.    Yet,  out  of  this  wood, 
^aaatitiea   of  fine  timber  are  annuallv  cut,  of  length 
ami  regularity  like  what  we  have  to  faring  from  Van- 
«oavci'a  laland  at  enormous  expense.      To  detail  the 
«zoeDeociea  of  State  forest  management  in  Glermany 
wDoid  be  instructive,  but   the  results  of  such  details 
woald  show  what  has  been  tried  there  has  not  been  found 
wasting,  and  is  quite  applicable  to  the  State  forests  of 
Rngland. 

Now  that  some  change  is  contemplated  in  the  latter, 
it  might  be  wise  to  take  example  by  the  success  of 
Germany.*  Warnings  of  coal  running  short  have 
been  sounded,  and  there  are  signs  of  scarcity  of  timber. 
Ia  this  go-a-head  age  we  are  working  into  the  bowels 
«f  the  earUt  for  stones  of  fossil  timber,  which  other 
iuliiencea  have  accumulated  in  countless  ages  gone  by ; 
fcot  there  is  a  difference  between  growing  groin  and 
working  into  other  people's  granaries.  When  those 
stares  are  exhausted,  it  may  prove  most  calamitous  to 
*°e>'~<  at  a  time  not  very  remote. 

U  may  be  well  to  consider  the  wisdom  of  groving 
timber  for  the  future,  even  on  the  little  waste  land  our 
<nr«r-paiipled  island  can  boast.  It  may  be  well  to  look 
rooad  ns,  and  see  how  many  articles  of  our  duly  uso  aro 
aade  stUl,  not  of  iron,  but  of  wood,  brou(;ht  many 
thousand  miles,  and  to  calculate  what  we  should  do  were 
the  supply  of  it  and  of  coal  to  diminish  even  a  little. 
Oar  ships  are  said  to  be  made  of  iron,  but  there  is  still 
BO  diminution  in  the  importation  of  timber  for  planking. 
It  ia  true  there  is  no  demand  for  compass  timber,  once 
nqiured  for  ribs  of  ships,  from  the  crooked  aims  uf 
oaks,  but  straight  logs  are  in  demand,  and  dark  English 


*  Xo  ncailaa  is  made  of  Mm  fomts  of  Fiaaes,  which  are  donbtlow 
M  Ita  sorttajr  of  imltatloo,  becsnu  tha  O^naao  kyitam  ■>  iMsrliofn 
tbt  BMI  ei>nt«^«aslTe,  sod  applloable  to  Eagland  frum  nmilar.iy 
HtUmml*. 


oak  of  100  years'  growth  is  scarcely  to  be  got.    These 
facts  would  lead  to  the  following  oon<dnai(»s : — 

In  the  coming  legislation  rwarding  forest*,  which 
every  newspaper  and  every  spee(£,  and  even  Uie  sermons 
of  our  bishops,  speak  of  as  desirable,  the  double  question 
should  be  borne  in  mind, — to  preserve  the  character  of 
the  forests  for  public  recreation,  and  at  the  same  time  to 
grow  timber  for  the  use  of  the  country,  as  a  reserve  in 
case  of  war,  or  foreign  supply  being  exhausted,  and  to 
study  the  German  system  as  a  well-tried  and  successful 
one. 

I  should  go  out  of  my  province  were  I  to  do 
more  than  touch  on  the  dimcolties  of  the  question 
regarding  the  property  of  the  Crown  in  the  forests.  It 
is  certain  that  property  has  been  administered  in  a 
loose  way,  as  much  of  it  has  disappeared  apparently. 
Sherwood  Forest,  and  other  pieces  of  Crown  forest  without 
number,  have  been  quietly  sold  to  private  persons;  and  if 
such  positive  alienation  was  possible,  the  property  ques- 
tion ought  to  be  easy  of  solution.  The  British  Parliament, 
to  all  intents  and  purposes,  has  long  since  purchased  the 
royal  forests,  by  setthng  the  Civil  List  on  the  Crown  in 
lieu  of  theoi.  It  only  remains  to  complete  the  bargun 
with  the  Crown,  and  purchase  them  for  good.  vTe 
are  blessed  with  a  sovereign  whose  desire  has  been 
ever  to  promote  the  well-bemg  of  the  people,  espedally 
the  poorer  classes.  The  providential  restoration  of  the  next 
in  succession  makes  it  more  simple  to  cut  off  the  entail. 
The  Boy  al  Family  has  long  since  relinquished  the  keeping 
of  game  in  these  forests,  and  retaining  them  in  name 
only  ia  no  great  advaitage  to  the  Boyal  person  or  her 
deacendants.  Windsor  would,  of  course,  remain  as  it  is, 
the  moat  besntifnl  and  best  kept  people's  park  in  the 
world. 

There  is  a  farther  point  of  minor  importance  to  be 
borne  in  mind,  viz.,  the  separating  of  the  State  question 
of  providing  recreation  foreata  for  the  people,  and  that 
of  providing  grass,  and  firewood,  and  other  pickings  for 
the  commoners  who  live  near  the  forests,  and  the  great 
landowners,  who  hitherto  have  supplemented  their  parka 
by  common  grazing,  to  the  infinite  detriment  of  the 
forests,  and  the  terrible  destruction  of  the  timber.  It 
may  be  found  that  the  late  outcry  against  disafforesting 
and  enclosing  New  Forest  was  raised  for  the  private 
ends  of  these  persons,  not  for  the  public  ^ood.  It  is 
these  pwple  ^bo  ■'e  damaging  the  old  timber,  and 
catting  on  the  suriace  of  the  soil  in  the  New  Forest;  and 
it  is  to  the  shiftless  practice  of  turbary,  for  which  in  these 
days  of  good  coal  there  is  no  excuse,  that  the  scald  and 
barren  appearance  of  those  beautiful  woodlands  are  due. 
It  is  they  who  are  burning  up  the  beautiful  beech  trees, 
which  nature  placed  with  the  oak  to  be  its  nourisher 
and  congener,  at  the  rate  of  380  large  treea  a-yeer; 
and  what  is  more  exquisite  in  uie  forest  than 
nature's  mixing  of  the  sturdy  oak  and  the  graceful 
beech.  Its  presence  is  more  than  ever  needed,  now 
that  the  growth  of  kneed  and  crooked  oak  for  ribs  of 
ships  is  Hut  desirable.  The  straight-grained  and  tall 
planking  onk  is  now  what  is  required,  and  it  is  high  time 
to  study  thoroughly  the  Qerman  system  of  growing 
them,  mixed  with  the  beech,  in  the  oak  soils,  Iwch  and 
the  Suoti'h,  Douglas,  or  other  pine  being  the  crop  for  the 
light  soils.  The  mixing  of  hard  and  soft  woods  of  many 
kinds,  which  do  not  grow  naturally  together,  and  usually 
kill  one  another,  should  be  avoided,  and  a  result  agreeable 
ti)  the  eye  and  according  to  nature,  as  seen  in  the 
Hanoverian  Eilcn  Bied,  might  be  arriveil  at,  which  would 
lit  the  same  time  produce  the  highest  economical  results. 
It  has  bi'cn  stated  that  enclosure  for  planting  in  the  New 
Fori  St  means  cnttingaway  of  all  the  old  and  picturesque 
tieea.  This  is  exacUy  opposed  to  the  German  system, 
which  would  best  apply,  called  "Group  Culture— Horst- 
woiser  Betnieb,"  as  practised  in  wild  forests  where  the 
old  trers  are  left  standing  to  scatter  seed.  Eeproduotion 
is  mostly  natural  and  inexpensive. 

I  should,  in  so  strongly  advocating   the   (German 
svs'.erii,  ask  ttiose  interested  to  peruse  for  themselves 
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anoh  woriu  aa  "  Stumpff's  Hand-book  of  Foreatrj,"*  or 
other  Oermaa  worki,  to  visit  the  oak  and  beech  foresta  of 
the  Spesaart  and  the  Deister,  and  the  pine  forests  of  the 
Eartz  and  Shwartz  wald  and  Thuringer  wald,  and  con- 
Teree  with  the  forest  officials  there,  and,  above  all,  to  study 
a  rotation  scheme,  or  Forest  Stock  Book,  called  a  "Font 
Wirthshafts  Plan."  Then  a  decision  would  be  arrived 
at  as  t9  the  merit  of  the  Oerman  system.  I  should,  at 
the  same  time,  having  visited  some  of  the  royal  forests, 
beg  to  express  my  most  unqualified  admiration  of  the  ex- 
ceUcnco  of  the  management  of  the  oak  plantations,  up  to 
the  present  time,  of  iriiich  there  are  many  thousand 
acres  in  New  Forest,  Dean,  and  Windsor,  and  other 
places.  The  planting  and  rearing  of  this  magnifi- 
cent reserve  of  thriving  oak  has  been  most  economical 
and  snccessfnl,  and  its  value  ma^  prove  untold.  The 
age  of  the  trees  is  now  a  fitting  one  to  introduce 
the  Qerman  system  of  planting  beech  as  under- 
wood to  the  oak.  By  it  the  desired  change  of  method 
may  be  brought  about,  whereby  a  tree  with  straight- 
grained  timber  shall  be  produced  with  the  per-centage 
of  branch  wood  to  stem  reduced  to  a  minimum.  The 
modem  appliance  of  timber  points  to  this  as  the 
desideratum  of  the  day.  The  neoessity  of  this  alteration 
in  English  forest  management  is  not  Uie  least  important 
phase  of  the  question  just  now  forcing  itself  on  the  public 
iiotice.t 

The  necessitiesof  each coimtry have  produced  apecnliar 
excellence  in  certain  kinds  of  culture.  Thus,  England 
has  out-paced  most  countries  in  sdentiflo  agriculture ; 
Germany  has,  on  the  other  hand,  brought  the  science  of 
forestry  to  great  perfection.  When  I  say  the  science  of 
forestry,  I  would  speak  of  a  far  different  tiling  from  the 
practice  of  arboriculture  and  the  management  of  private 
plantations,  which  is,  doubtless,  well  understood  in  Eng- 
land. I  would  take  much  higher  ground.  This  is  a 
comprehensive  system  of  cropping  the  land  for  the  pro- 
duction of  sufficient  timber  to  supply  continually  the 
demand  of  an  entire  nation,  the  growth  of  which  occupies 
more  than  a  man's  life,  and  the  rotation  of  which  is 
counted  by  centuries.  I  maintain  that  this  is  not  properly 
understood  in  England.  Almost  the  only  forest  scheme 
I  have  met  with  in  English  writing  was  one  proposed  by 
Lord  Glenbervy,  the  Royal  Commissioner  of  Woods  and 
Forests,  in  the  report  for  1808.  His  idea  was  to  plant 
100,000  acres  with  oak,  at  1,000  acres  yearly,  and  cnt  an 
equal  quantity,  believing  100  years  to  be  the  mature  age 
of  the  oak.  The  idea  was  disregarded  as  too  theoretic 
to  be  capable  of  practice.  Precisely  similar  schemes  are 
now  in  full  course  of  operation  in  Germany  with  the 
greatest  success.  The  rotation  period  for  oak,  however, 
u  more  like  240  years  than  100.  The  rotation  of  crops, 
brought  to  such  a  nicety  by  the  agriculturists  of  England 
and  Scotland,  were  once  thought  to  be  too  theoretic  for 
practice  likewise.  I  have  also  seen  a  pamphlet,  published 
m  1834,  bjr  Mr.  Adam,  of  Blair  Adam,  in  Scotland,  J 
also  proposing  a  scheme  of  rotation  for  his  plantations ; 
but,  it  is  needless  to  remark,  that  a  rotation  covering  the 
natural  lives  of  two  or  three  generations  was  not  likely 
to  be  carried  out  by  private  enterprise.  It  is  thus  that 
Germany  excels  England  in  forestry.  It  is  the  country, 
not  of  private  enterprise,  but  of  government  enterprise  ; 
but  wo  may  learn  a  lesson  from  that  highly  theoretic 
and  yet  practical  people.  It  is  well  understood  in  Eng- 
land, as  elsewhere,  that,  to  carry  on  a  commercial  under- 
taking, careful  accounts  and  a  periodical  stock-teking  are 
the  ground- work  and  basis  of  successful  management,  or 


•  •*8tumi>r,  Waldban,''  pobllflhcd  at  Aichaffenbcr^,  Bavaria. 

t  The  writer  lifts  Tcnturtd  to  preaft  It  ftmoiig  the  other  bearinps  of 
the  subject,  tn  conseqaence  of  impreialoDa  formed  during  survey  of 
eztcu^lTo  I  ftturftl  foresta  in  the  Htmalayaa,  where  the  hand  of  man 
has  never  interfered,  which  has  convinced  him  that  the  system  of 
natural  selection  advocated  in  Germany,  or  allowing  young  troca  to 
■ffoct  their  own  thinning  to  •  certain  extant.  It  the  correct  one  to 
olitain  the  most  vinoroni  cropoD  tta«  groond,  M  well  u  the  greatest 
lunonnt  of  close  and  itraigbt-graincd  timber. 

t  "  vvooda  of  Snootnion  and  Selection,"  by  Mr.  Adam,  of  Blair 
Adam. 


management  at  all ;  for  without  these  every  moTO  would 
be  hap-hazard.  It  is,  I  believe,  true  that  stock-takiog  in 
forest  oalture  in  this  country,  as  a  basis  of  operations,  is 
ignored  or  mistmderstood.  In  India,  a  country  whose 
forests  are  all-important  and  of  vast  area,  scientifio 
management  is  now  being  introduced,  and  a  system  of 
account  is  in  operation  under  government;  the  stock 
returns,  however,  are  filled  up  periodically  with  a  detail 
of  the  felled  timber,  while  the  standing  timber,  the  real 
stock,  is  not  shown  in  the  accoimts  at  all,  nor  the  annual 
production,  that  is,  the  growth  of  timber  on  the  trees, 
called  in  Qormany  "  Eumtchs."  The  very  essence  of  tbe 
science  is  left  out  in  the  accounts,  and  nothing  whatsoever 
is  known  of  the  real  state  of  the  crop.  The  balance- 
sheet  shows  only  what  timber  is  being  felled  and  what 
cnt  down,  and  is  thus  no  balance-sheet  at  all  in  the 
legitimate  forest  sense.  *  The  greatest  mistakes  are  made 
in  felling  what  ought  to  be  left  to  grow,  and  forest 
officers,  m>m  neglecting  the  true  principles,  as  Ixnd 
Glenbervy  did,  because  they  were  too  theoretic,  become 
destroyers  instetui  of  preservers  of  the  forest,  and  men 
lumberers  of  timber  instead  of  practisois  of  a  beantifol 
and  highly-important  science. 

It  may  be  mentioned  that  the  far-seeing  point  of  view 
indicated  in  the  science  of  forestry  is  one  to  which  the 
field  of  private  enterprise  is  inimical,  as  individuals  have 
too  great  an  inducement  in  the  matter  of  temporary  gain 
to  cutting  down  half-grown  crops  which  they  ooidd 
never  live  to  reap  at  maturity.  Therefore  forestry  must 
be  taken  up  by  government,  and  every  encoura^umest 
given  by  government,  if  the  science  is  to  have  fair  play. 
This  country  laboais  under  a  great  disadvantage,  in  the 
fact  tiiat  Uie  laws  would  seem  to  ignore  one  of  the  first 
principles,  tliat  the  legitimate  yearly  production  of  land 
under  forest  is  the  number  of  cubic  feet  of  timber  laid 
on  the  stems  of  the  trees  dnriuK  the  season,  which  ia 
Germany  is  known  to  within  a  few  feet  per  acre.  Our 
govenunent,  instead  of  enooaraging,  virtually  piita  aa 
almost  prohibitive  penalty  on  the  correct  pniolice  of 
forestry,  in  ttie  ribape  of  a  succesaon  duty,  not  on  the 
production  of  the  land  for  the  season  (as  in  otiier  crope) 
bat  on  the  actual  standing  timber,  which  has  takes 
centuries,  perhaps,  to  grow,  and  has  paid  the  same  duty 
perhaps  several  times  befbre,  though  the  owner  ha* 
gained  nothing  by  it.  If  the  inheritors,  as  frequently 
happens,  succeed  one  another  quickly,  the  whole  valoe 
of  the  centuries'  crop  may  have  to  be  paid  to  govern- 
ment. This  seems  un  erroneous  view  for  the  ^vera- 
mcnt  to  take,  even  on  the  ground  of  increasing  the 
revenue,  as,  if  this  penalty  did  not  exist  to  discourage 
forest  culture  by  private  enterprise,  there  would  be  » 
larger  and  more  regular  production  of  timber  in  forests^ 
by  which  the  loss  would  be  amply  refundtd  to  the 
revenue  when  the  timber  was  mature  and  fit  to  cut,  ia 
the  form  of  income-tax.  It  may  seem  not  so  impottaat 
to  encourage  the  practice  of  forestry  in  England  nov, 
but  we  must  remember  that  it  is  not  so  long  since,  that 
the  greatest  want  of  timber  was  felt,  which  will  surely 
(when  American  forests  are  cut  down)  come  again.  Toe 
want  is  even  now  felt.  Bow  is  it  that,  if  timber  is  re- 
quired for  roofing  purposes,  long  and  straight  Eagliah- 
grown  pine  and  deals  are  scarcely  to  bo  got ;  in  faeti 
anything  straight  and  free  from  knots  must  be  got  fnm 
Norway  or  America.     The  larch  and  pine  from  Fngtist 

Elantanons  ia  all  too  coarse  and  sappy  for  any  woik  b«t 
vurdle  making,  cart  making,  or  rough  sleepers. 
It  ia  the  received  opinion  tfant  Nurway  pine  is  a 
different  kind  of  timber  from  the  English,  uud  that  such 
will  not  grow  in  England.  This  is  a  grave  error.  The 
soil  and  climate  of  England  and  Scotland  are  just  as 
suitable  for  the  growth  of  planking  and  roofing  timber 
aa  that  of  Norway  or  America,  and  the  IHmu  tplratru, 
or  the  common  Scotch  fir,  is  precisely  the  same  as  the 


*  Forest  sniwcyora  or  valuators  of  the  rrrp  were  appointed  la 
the  nonh-wot  provtecea  of  India,  at  the  t«p»«tion  ••f  Dr.  Brandls, 
the  able  Intpector-Oaneral  of  Foreats,  Init  theee  apfolntneata  bav* 
since  Ixen  abolished  at  not  necct-ary. 
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{tmooa  Hemd  pine  o£   Korlh  Europe,  and  ia  just  as 

tapsbla  of  pruUincing  straijjht,  K>uiid,  and  highly  raluuble 

MMDg  timbsr,  if  gjown  in  tbu  proper  niMDncr.    This 

anyona  may  se«  who  TiDils  the    tjuutch  fir  forrats  oi 

Jiord  Uanstitrld,  near  Perth.      The  dificnuco  is,  that 

what  comes  from  abroad  is  grown  in  niassrs,  tall  and 

straight,  as  nalnre  intemled,  and  is  one  hundrt'd  years 

old  or  more,  whereas   what  is  grown  in   England  is 

otaally  reart^  in  a  niised  pUntation,  thinneil  out  over 

much,  and  on  a  wrong  priuuiple,  till  the  wind  g«ts  in. 

and  lolls  half  the  trees.     The  drop  is  thtn  cut,  when 

the  trees  are  only  forty  to  fifty  years  old,  only  one-third 

of  their  full  sixe,  and  preniaturcly  failing.    The  timber 

is  to  ooarae-graioed  (from  too  rapid  growth)  and  too 

knotty  (&vm  havinf  too  branchy  a  head)  to  be  of  uny 

■Be  except  as  described  before,  and  the  growing  of  pines 

and  deals,  the  moat  useful  of  all  timbers,  is  pronuuneed 

to  be  a  failure.     There  are  thoui-ands  of  acrea  of  waste 

land  in  this  country  still,  which  can  never  grow  com 

with  profit.     Now  is  the  time  to  put  in  a  crop  which, 

wkca  AmcEican  forests  are  cleared  (perhafw  one  hundred 

Tears  hence)  will  pay  cent,  per  cent.     The  very  clear* 

ing  of  those  foresis  in  America,  which   are  gmi  rally 

put  under  grain,  will  make  it  less  necessary  fur  England 

to  grow  com,    and   render   timber   in   Lnglaud   more 

yalnable,  as  being  on  the  spot.    To  say  that  Amoiieun 

forests  can  never  become  exhausted  is  a  dangerous  fallacy. 

Unkai  aa  e^iwl  qoaatity  be  replanted  it  must  be  so,  and 

it  is  equally  certain  that  replanting  is  not  thought  of  in 

America.  The  time  for  systematic  planting  is  now,  while 

timber  is  to  be  got.     When  forests  are  exhausted,  it  will 

then  be  a  hnndred  years  too  late. 

Let  this,  therefore,  be  an  opportunity  to  remodel  the 
laws  bearing,  in  every  point  of  view,  on  the  royal  and 
other  fuieets. 

Before  closrn^,  I  wish  distinctly  to  assnro  all  those 
who  fear  that  scientific  forestry  ignores  the  picturesque, 
that  this  is  not  the  case.  Science  endeavours  to  follow 
oatore,  and  I  have  seen  enough  of  the  principal  natural 
forat  of  an  uaeDdoeed  conntiy  to  to  able  to  atate  that 
withini;  can  bo  more  piotaresqoo.  When  the  seed  has 
£illea  wa  usually  find  masses  of  yoang  trees,  of  equal 
age,  giuwinx^up  thiokly  together,  protecting  one  another, 
sad  being  £^wn  up  staraaght  and  tall,  to  form,  when 
oatwed,  thoae  useful  stiaight  stems,  free  from  knots, 
whic^  jnaJcA  the  beat  timber,  llunning  is  performed 
\iy  natnre  on  a  system  of  natural  selection,  the 
tallast  and  most  vigorous  tr«es  gaining  the  upper 
land,  and  killing  the  weaker  one*.  Thia  is  precisely  the 
Oamun  system.  Again,  we  find  contrasting  beautifully 
«ith  the  dense  shade  of  the  thicket  group  the  solitary 
«r  twin  Bt«ms  of  the  ancient  giants,  whidi  have  stood  for 
ages  in  the  glade  or  open  wood-land.  These  are  the 
latent  trees  of  the  Gtermans,  in  their  group  culture  left 
to  aeatter  seed  on  the  ground  for  reproduction.  There 
is  every  variety  of  picturesque  form  and  siae  in  a  correct 
and  nntural  forest.  The  English  ideal  plantation,  con- 
stating of  well-branched  and  thinned-out  trees,  standing 
si  eqoal  distances,  like  cabbages  in  a  garden,  insuffi- 
cieatlx  sheltered  by  one  another,  is  not  the  correct  ideal 
«(  a  acientifie  forest,  as  found  in  Qermany,  or  ever  seen 
ia  a  natural  forest.  The  system  is  one  of  masses  and 
gxaopa,  which  ia  most  pictureaqne,  and  after  nature. 

CoMgh  has  been  said  to  hiring  about  at  least  some 
iaqoiry  into  the  differaot  syatema,  which  may  result  in 
*  aettlemeat  of  their  merita.  It  may  be  concluded  that 
Bn^haad,  which  has  brought  agriculture  to  such  perfeo- 
tsoo,  would  do  the  same  for  forest  culture. 

I  would  further  draw  the  public  attention  to  a  mis- 
t,  which  has  led  to  some  false  notions  on  the  quee- 
It  ia  the  word  "  disafforesting."  This  is  an  old 
a,  Dsad  when  portipns  of  the  open  foreata  or  chases 
I  endoaed  for  planting,  so  aa  to  keep  out  the  cattle 
sad  deer  from  the  young  trees.  Hie  enclosed  part  was 
Mid  to  be  "-  disafforested."  Now,  this  is  the  very  part 
ahisk.  in  strict  langua^  is  afforeisted,  or  thrown  out  of 
I  or  common  land  into  forest  proper.     In  Germany, 


a  certain  portion  is  usually  given  over  to  the  commoners, 
whose  rights  must  be  aitt^ndid  to,  and  tht-y  are  Uncpd 
out  from  the  forest,  which  is  thus  preserved  from  injur)- 
for  the  benefit  of  the  nation  and  for  the  growth  of 
timber.  It  is  not  the  people's  enjoyment  which  is 
iiiiuiii-al  to  the  improvement  of  the  forest,  but  tho  interest 
of  the  coinmoni  rs,  who  want  to  have,  not  their  share  onlj-, 
but  all  the  foreiit,  and  the  general  public  must  bo  careful 
to  separate  their  int»  rest  from  those  of  the  commoners, 
who  are  the  real  damagers  and  encroachers  on  the  'orcst. 
Let  the  royal  forests  be  affbnsted  and  preserved  -.or  the 
use  of  the  people  and  the  scientific  production  of  timber, 
and  the  misnomer  wiU>cease  to  exist. 

There  is  one  more  point  which  needs  a  few  words— it 
is  the  qnestiun  of  enclosures.  Thero  is  no  doubt  that 
the  taking  up  of  waste,  or  common  land,  for  cultivation, 
which  goes  on  in  all  countries  at  a  pace  proportionate  to 
the  increase  of  population,  has  reached  a  very  extreme 
degree  in  England. 

I  believe  that,  two  centuries  ago,  ono-third  of  English 
soil  was  common  land.  Now,  the  proportion  is  very 
small.  The  public  is  naturally  alarmed  lest  the  enclosure 
of  the  royal  fore»ts  should  result  in  their  exclusion  from 
the  enjoyment  of  their  rights.  They  must  carefully  dis- 
tinguish, however,  between  enclosuro  effected  by  privato 
parties  for  privato  objects,  and  those  effected  by  the 
State  for  public  purpoi«s,  of  which  forest  conservation 
is  a  very  im^iortant  one,  and  which  itself  would  bo  a 
security  against  private  encroachment.  Eight  out  of 
nine,  I  believe,  of  the  royal  forests  have  been  thus  en- 
closed, and  further  encroachment  effectually  stopped. 
If  Epping  had  been  treated  in  a  simiUr  way,  it  would 
not  now  be  found  to  be  private  instead  of  public  pro- 
perty. New  Forest  only  remains,  and  it  ia  for  the  interest 
of  the  people  that  the  right  of  the  nation  to  it 
should  be  permanently  secured,  which  a  disafforesting, 
or  rather  an  afforesting,  Act  would  effect.  Tho  cry 
against  its  enclosure  was  not  got  up  by  the  people  wlio 
frequent  it  for  innocent  enjoyment,  but  by  tho  com- 
moners, who  wish  not  only  to  come  in  Ihuniselvcs,  but 
to  drive  all  their  cattle  in  too.  Their  grazing  rights 
must  ccrt'iinly  be  regarded,  but  not  at  tho  cost  of  tho 
public  interest  and  the  preservation  of  the  beautiful 
trees,  which  tho  cattle  destroy-.  If  the  public  only  under- 
stand its  own  interests,  it  will  sao  that  tho  Dyal  forests 
enclosure  and  management  by  the  State  is  the  safeguard 
of  tho  people,  and  it  is  to  the  excellent  mjnagemeut  of 
her  Majesty  s  woods  and  forests  hitherto  that  tho  people 
are  indebted  for  having  eight  out  of  tho  nine  royal 
forests  besides  Windsor  now  reserved  and  douiaicated. 
There  is  nothing  inconsistent  with  forest  rules  in  froo 
and  perfect  liberty  being  given  to  every  British  subject 
to  wander  at  large  and  enjoy  himself;  and,  what  is  more, 
I  believe  the  royal  forests  have  always  been  free  to  the 
people. 

Finally,  the  opportunity  is  a  fitting  one  to  consider, 
from  every  point  of  view,  the  most  useful  reforms  which 
can  be  made,  whereby  the  forests  of  Old  England  may 
be  restored  to  their  pristine  glory  and  beauty,  and  the 
people  may  have  the  fullest  benefit  from  them.  It  is 
hoped  that  they  may  be  no  longer  remembered  as  the 
scenes  of  the  exclusive  enjoyment  of  the  rich,  and  that 
they  may  become  the  characteristic  haunt  of  the  forest- 
loving  people,  and  at  the  same  time  a  type  no  1  mger  of 
luxury  and  waste,  but  of  tho  most  useful  and  economical 
culture.  This  may  bo  brought  about,  and  the  schema 
may  be  further  extended,  till  every  town  shall  have  its 
forest  in  the  highest  stage  of  development,  both  for  use 
and  enjoyment. 


DISCUSSION. 

■r.  Botly  said  he  had  listened  with  much  pleasure  to 
the  paper,  with  which  he  cordially  agreed  in  almost 
every  particular.  He  knew  something  of  the  New 
Forest,  and  in  a  paper  read  before  the  Britiah  Aasocia- 


220 


JOURNAL  OF  THE  800IBTT  OF  ARTS,  Fbbbuabt  9,  1872. 


tion,  alluded  to  the  fact  that  many  of  the  poorer  inhabit- 
ants of  th.it  district  depended  almost  entirely  npon  their 
foreatal  rights,  in  the  matter  of  feeding  pigt  and  tnming 
out  ponirs,  for  their  livelihood.  These  rights,  therefore, 
required  attention,  bnt  he  helieved  they  would  not 
inicrfure  with  the  proper  management  of  the  forest. 
With  respect  to  the  adnflahOity  of  planting,  he  believed 
nothing  p.iid  better  in  the  long  mn,  if  jadicionaly  done ; 
nn.l  he  remembered  hearing  an  old  fanner  obserre  that, 
if  the  north  and  north-eastern  borders  of  an  exposed 
district  were  planted  with  belts  of  timber,  it  would 
vastly  improve  the  remaining  land.  Although  a  land- 
owner himself,  he  did  not  agree  with  the  remarks  on  the 
succession  dufy,  for  he  believed  the  land  did  not  by  any 
moans  bear  an  nndae  share  of  taxation.  Government 
should,  in  his  opinion,  do  everything  to  encoorage  the 
growth  of  timber  by  private  entwpriae,  rather  than 
undertake  it  themselves. 

Mr.  Eyre  (one  of  her  Majesty's  Commissioners  for 
the  New  Forest)  said  the  inhabitants  of  the  New  Forest 
w«re  so  anxious  to  preserve  the  existing  timber  that 
strong  representations  had  been  made  to  the  Treasury 
to  prevent  the  cutting  of  any  ornamental  trees,  nnd  this 
had  had  a  very  good  effect.  Some  20  years  ago,  the 
Queen  gave  up  the  right  to  keep  deer  in  the  forest,  in 
consideration  of  being  allowed  to  enclose  10,000  acres  for 
planting,  and  he  was  sorry  to  say  that  the  planting  of 
this  land  had  seriously  diminished  the  amount  now 
avHilable  for  the  growth  of  oak  timber.  The  governing 
body  consisted  of  four  verderers,  four  commissioners 
appointed  by  the  Crown,  of  whom  he  was  one,  and  two  of 
the  Commissioners  of  Woods  and  Foresia,  and  encroach- 
ments for  any  purpose  were  steadily  opposed.  The 
practice  of  planting  oeech  was  introduced  by  William  of 
Orange,  in  1 700,  though  the  oldest  trees  in  the  forest  were 
known  as  King  John's  oaks.  Four  hundred  years  as 
the  age  of  an  oak  was  not  by  any  means  excessive,  there- 
fore, and  certainly  -200  years  was  mnch  under  the  mark. 
Those  planted  in  1700  were  now  only  fit  for  thinning 
purposes,  not  for  the  Navy.  The  surveyor  had  the 
power  now  of  selecting  what  trees  he  chose,  as  also  of 
rejecting  them  afterwards  if  not  sound,  which  sometimes 
proved  to  be  the  case,  so  that  not  un&equently  the 
forrst  lost  ornamental  trees,  which  the  Navy  did 
not  gain.  The  rights  of  the  commoners  must  be 
respected,  and  if  the  whole  of  the  waste  land  were 
planted,  they  w  ould  be  in  some  cases  completely  ruined. 
The  practice  of  turbary  had  been  alluded  to,  but  under 
due  restrictions  it  was  not  so  detrimental  to  the  growUi 
of  timber  as  was  supposed,  being  exercised  principally 
in  places  not  suited  to  the  growth  of  tre^  and  the 
cutter  being  obliged,  under  Leavy  penalties,  to  leave 
two  turves  for  each  one  he  took.  Still,  he  believed  those 
rights  were  at  present  excessive.  He  himself  held 
a  farm,  to  whidi  was  attached  tiie  right  of  cutting 
10,000  turves  annually,  and  when  the  same  thing  was 
claimed  bpr  numerous  holders  throughout  the  distnct,  it 
was  certainly  a  serious  matter.  ItwasdifScnIttoknow 
how  to  deal  with  these  rights,  which  were  of  the  utmost 
importance  to  the  poor,  coal  bieing  expensive  and  difficult 
of  access.  It  must  be  home  in  mind  that  the  forest 
rights  were  strictly  limited,  the  Crown  having  the  right 
to  exclude  altogether  the  commonera*  cattle  during  the 
winter  months.  This  was  not  strictly  carried  out  now 
there  were  no  deer,  and  it  was  one  of  the  matters  which 
they  were  endeavouring  to  arrange.  An  association  had 
been  formed  for  the  puipose  of  resisting  any  encroach- 
ments on  the  forestal  rights,  and  it  had  already  proved 
of  great  service.  Bouk  the  county  member*,  though 
they  diffsred  in  politic*,  agreed  in  their  wish  to  keep 
up  the  forest,  and  conddered  it*  great  importance  in  a 
national  point  of  view,  and  also  a*  a  place  of  recreation 
for  the  mhabitants  of  Southampton,  who  visited  it  in 
crowd*  during  the  summer  months.  He  hoped  it  would 
long  be  prtserved  in  all  its  beauty. 

Mr.  AsdMw  Uvrmj  laid  the  only  point  on  wbic-h  ho 


ventured  to  differ  with  Mr.  Webber  waa,  when  h« 
seemed  to  absolutely  surrender  his  judgment  in  adinii*> 
tion  of  the  Oerman  system.  In  this  he  oonld  not  wholly 
go  with  him  ;  bnt  as  it  was  a  maUer  which  would  require 
facts  to  support  any  adverse  statement,  he  oould  treat  it 
better  in  a  letter.  He  might  say,  however,  that  we  in 
England  had  long  posssMed  the  good  puts  of  th* 
German  system,  and  did  not  desire  to  adopt  the  other 
ones.  No  doubt  the  large  timber  was  very  fine  ia 
Germany  when  you  came  to  it,  but  it  was  very  acaiee ; 
for,  taking  the  railway  from  one  end  of  the  kingdom  to 
the  other,  they  went  through  wood  not  older  tiian  from 
60  to  70  yean  of  age.  Then:  system  set  out  with  endea- 
vouring to  get  the  greatest  possible  amount  of  timber 
out  of  the  soil  in  a  certain  period;  and  part  of  the 
system  was,  that  there  should  be  a  crop  every  CO  or  70 
years.  This  he  did  not  hold  good  for  history.  With 
regard  to  the  succession  duty  on  timber,  no  one  objected 
to  paying  a  fair  taxation  tor  his  property,  but  he  did 
object  to  the  method  at  present  followed,  by  which  it  wa* 
levied  over  and  over  again  on  capital,  jnetead  of  upon  the 
annual  value. 

Kr.  Botly  begged  leave  to  add  that  it  was  elicited  in 
a  Committee  of  Supply,  in  1870,  that  the  net  income  to 
the  Crown  from  the  63,000  acres  of  the  New  Forest  waa 
under  £1,767  per  annum. 

liant-Col.  Wragg*  said  he  believed  there  wa*  a  deAdt 
of£200inl871. 

The  BsT.  F.  Easting*  said  there  was  a  good  deal  of 
spoliation  going  on  in  Epping  Forest.  He  had  taken  a 
nde  round  Hainhault,  to  see  me  recreation-ground,  and 
could  not  find  it,  yet  that  forest  was  taken  hy  Act  of 
Parliament ;  in  fact  Epping  Forest  was  in  danger  alto- 
gether of  being  taken  by  oommonen  and  lords  of  manoi% 
for  both  were  to  blame;  but  he  trusted  that  action 
would  be  taken  speedily,  so  that  it  would  be  preserved  to 
the  nvus  of  the  people. 

Hr.  Wm.  Slwk«*p*«r*  Smith  was  very  glad  that  thi* 
subject  had  come  before  the  Society  of  Aits  at  thi* 
juncture  of  affairs,  and  it  was  quite  true,  as  stated  by 
Mr.  Webber,  that  it  waa  a  question  which  concerned  tlie 
whole  public,  though  the  fweet  of  Epping  in  partionlar 
was  of  the  greateot  importance  to  the  woridog  man  at 
the  East-end  of  London.  Up  to  about  nx  year*  ago  h* 
had  been  able  to  roam  through  it  in  iJl  directions,  but 
now  he  found  he  was  confined  to  the  high-road,  and 
treated  as  a  trespasser  if  he  left  it,  and  liable  to 
be  dragged  before  the  very  men  who  posseased  it, 
for  the  lords  of  the  manor  were  ^ery  well  repre- 
sented on  the  Essex  county  bench.  The  custom  of 
turbary  was  very  well  known,  of  course,  bat  wa* 
there  any  lawyer  who  would  say  that  a  lord  of 
a  manor  was  entitled  to  take  what  quantity  of  so3 
he  liked,  and  enter  into  contracts  with  nurserymen 
for  all  the  turf  tnm  Epping  Fanet,  so  a*  to 
convert  large  tncts  of  ground  into  a  swamp.  The 
custom  of  turbary  was  to  cut  turf  to  be  used  on  the 
manors^  not  to  be  sold  off  it.  Possibly  many  gentlemen 
present  did  not  know  Epping  Forest,  and  that  thei* 
were  still  five  miles  of  it  open,  though  within  the  last 
four  ycBiB  ten  square  miles  had  bein  appropriated. 
Though  the  rights  of  the  freeholders  end  the  CVown's 
rights,  possibly,  had  been  provided  for,  the  public  right* 
hful  not  hern  compensated,  and  he  contended  that  th* 
Crown's  right  wns  the  people's  right.  He  waa  veiy 
glad  to  see  Sir  A.  Brady  in  the  chair,  as  he  had  done 
so  much  public  service  in  this  matter,  and  he  hoped  he 
would  yet  do  more  as  verderer  of  Epping  Forest.  8om* 
few  months  ago,  a  question  arose  wiui  regard  to  the  land 
ledaimed  from  the  river  with  public  rights,  and  it  wa* 
thrn  asserted  that  it  belonged  to  the  Crown,  and  that 
the  persons  upon  the  spot  had  no  right  whatever ;  bnt 
now  Ihoy  were  told  that  the  Crown's  rights  existing 
over  Epping  Forest  first  were  worth  anything,  and  that, 
in  fact,  a  deer  waa  worth  more  than  a  man. 
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Adminl  Omimuuiey  hoped  this  snhjeot  would  take 
nmeh  deeper  root,  and  excite  macli  more  attention  than 
it  had  done  yet,  for  it  was  of  the  ntmoat  importance  to 
I  maritime  nation.  Thongh  iron  was  now  used  for  ships, 
no  one  could  say  what  might  be  the  case  60  years  h«noe, 
and.  looking^  to  other  conntries,  Spain,  for  instance,  where 
the  denodation  of  forests  had  gone  on  to  such  an  extent 
that  tiis  people  were  in  serious  straits  for  want  of  fuel, 
it  «u  evidently  of  great  importance  that  the  subject  of 
Areata  should  receive  due  attention. 

Mr.  Clntton  said  no  resident  in  London  could  object 
to  Epping  Foreet  being  kept  open  for  the  use  of  the 
Londoaers,  but  at  the  same  time  it  should  not  be  forgotten 
fiiat  the  soil  of  Kpping  Forest  as  much  belonged  to  the 
lord  of  the  manors  as  any  man's  private  house  did,  and 
it  most  not  be  forgotten  that  there  were  certain  owners 
baring  rights  over  that  soil.    In  some  places  the  lords 
<f  the  manors  had  purchased  the  Crown's  rights  and  the 
timber,  and  the  soil  in  those  parts  belonged  as  much  to 
tttonas  his  hat  did  to  him.     He  did  not  say  it  was 
ainys  politic  to  push  those  rights  to  the  extreme  of  ex- 
daduig  the  public,  but  if  the  public  wanted  to  possess 
these  rights,  they  ought  to  pay  for  them,  and  not 
take  them    by  force.      A  good   deal   had  been  said 
about  the  'Sew  Forest,  and,  as  he  knew  something  about 
that  lixa,  he  mi^ht  say  that  the  plantations  there  were 
almost  the  beat  in  the  Kingdom.    There  were  none  better 
maaaged  for  the  purpose  for  which  they  were  pUnted. 
He  Ii«lieved  there  were  now  only  two  forests,  the  Forest 
of  Dean  and  the  Kew  Forest,  in  each  of  which  there 
were  about  20,000  acres  planted.    Mr.  Byre  h'ld  referred 
ta  the  Act  known  as  the  "Deer  Removal  Act,"  under 
which  the  Crown  had  ^ven  up  its  right  to  keep  deer, 
ia  consideration  of  a  right  to  enclose  10,000  acres,  with 
eotain  rraervationB  as  to  fence  months,  and  it  was  now 
complained  that  they  were  enclosing  too  much ;  but  the 
Crown  had  as  much  right  to  the  soil  there  as  lords  of 
the  manors  had  to  the  soil  of  Epping  Forest.     For  many 
yean  there  had  been  a  continual  conflict  between  the 
Crown  and  commoners  in  all  those  forests,  and  by  degrees 
commoners  were  acquiring  greater  rights  than  they  ever 
poaseased  before.    In  early  daya,  they  had  the  right  ta 
tnm  their  cattle  into  the  King's  Forest,  in  return,  as 
ha  htliavad,  for  the  damage  done  by  the  deer  trespassing 
on  tk»  adjoinw^iani;  but  of  late  yean,  the  oommonerf 
rights  h»d  encroached  upon  the  down,  which   was 
<aiginaUy  to  keep  as  many  deer  as  could  be  kept  alive. 
TToder    ihe    Act   referring  to   the   New    Forest,  the 
Crawn    waa    prevanted  from  making  an  oaoloanre  of 
laat  tkaa  300   awes,  and  this  Act  was  passed   with 
the  consent  of  both  inembers  for  the  county,  and  of 
aereral  noblemen  who  had  rights  in-  the  forest ;  and, 
beades  that,  under  a  former  Act,  by  which  a  portion 
«aa  sold  to  the  railway  for  £12,000,  which  was  devoted 
to  the  purpose  of  improving  the  forest,  it  was  provided 
that  this  money  should  be  employed  in  draining,  and 
that  none  of  the  land  so  drained  should  over  be  enclosed. 
Xuw,  this  had  been  so  carried  out  that  it  was  very  diffi- 
cult  to   enclose   300  acres  on  account  of  the  lines  of 
diaina^ie.     It  had  the  practical  effect  of  keeping  all  the 
better  lands  open  for  the  benefit  of  the  commoners. 
Sow  that  the  Crown's  rights  were  being  carried  out,  the 
erf  araa  raised  that  the  forest  was  being  spoilt     He, 
bowenr,  quite  agreei  with  Mr.  Webber  that  planting 
would  do  no  harm  to  any  one.    There  was  no  doubt 
that  the  New  Forest  might  be  made  exceedingly  beauti- 
fol,  if  Farlliiment  thought  fit.    Twenty  years  ago,  they 
were  only  allowed  to  plant  timber  fit  for  the  nav^,  but 
this  iras  not  the  case  now,  and  there  was  no  restriction 
as  to  what  timber  should  be  planted,  so  that  the  require- 
Bieata  of  the  soil  and  situation  could  be  considered. 

■r.  Tradariak  Tonag  said  they  had  had  a  very  pro- 
nounoed  opinion  with  regard  to  the  rights  of  lorda  of 
uuiora  in  Epping  Forest,  but  he  must  say  that  it 
differed  to  a  consi(&ttble  extent  from  the  opinion  which 
waa  rerj  atroogly  held  by  many  persons  also  entitled  to 


speak  on  Ha  subject,  and  he  waa  one  of  those  who  waa 
very  glad  indeed  that  the  whole  question  was  now 
relegated  to  the  Court  of  Chancery,  and  that  it  would  be 
decided  by  that  tribunal.  He  had  taken  considerable 
interest  in  this  question  on  public  grounds,  particularly 
on  account  of  the  great  importance  which  he  attached  to 
the  existence  of  open  spaces  near  large  towns ;  aud  he 
mnst  confess  he  thought  the  paper  was  one  which  had 
thrown  considerable  light  on  the  part  some  were  taking 
with  regard  to  this  question,  because  it  showed  that  it 
was  of  ue  greatest  possible  importance  to  the  country  at 
large  that  large  tracts  of  land  should  be  preserved,  not 
only  for  public  recreation  and  enjoyment,  but  for  the 
purpose  of  supplying  that  most  important  article  of  con- 
sumption— timber.  In  fact,  unless  this  were  looked  to, 
they  would  be  simply  killing  the  gooee  with  the  g«rfden 
eggs,  exhaustiag  a  -nJuable  material  without  looking  to 
the  wants  of  snooeeding  generations.  It  was  a  difficult 
question,  no  doubt,  in  a  country  so  thickly  populated  as 
Bngland,  and  there  was  a  desire  on  the  part  of  many 
persons  to  posMSs  what  they  called  waste  lands  ibr' 
themselves  for  other  purposes.  It  was  therefore  very 
necessary  that  the  public  should  bear  in  mind  that,  for 
their  own  sakes,  one  of  the  best  appropriations  of  large 
qnantitiea  of  waste  land  might  be  to  use  it  for  the  cul- 
tivation  of  timber.  He  would  add  that  he  had  always 
advocated  the  principle  that,  if  any  private  right  were 
required  by  the  public,  they  should  be  properly  paid  for. 

Kr.  Iia  Have  Foatar  (the  Secretary)  aaid  it  waa  not 
his  custom  often  to  trouble  the  meetm^  with  any  ob- 
servations  of  his  own,  on  the  subjects  which  cane  before 
them;  but  on  the  present  -occasion,  as  an  aid  con> 
Trancing  coimsel,  ^o  in  forraw  days  was  familiar 
with  those  questions  of  land  tenure,  he  begged  leave  to 
say  a  few  words.  He  ftilly  endorsed  all  l£at  Mr.  John 
Clutten  had  said  as  regarded  the  legal  rights  aiboting 
these  cases.  Whflst  he  (Mr.  Le  Neve  Foster)  ftally 
admitted  the  great  importance  of  preserving  the  open 
spaces  in  and  roimd  London,  and  in  the  aeighbourhood 
of  large  ctties  and  towns,  for  the  health  and  reoreetion 
of  the  poblio,  he  wished  to  ooireot  a  very  sommon 
notion,  that  the  pubUc,  gnu  the  pablio,  had  any  right 
whatever  over  them.  "The  lords  of  maaors  and  their 
coBunoners,  whether  as  freehold  or  capyhold  tenants  or 
otherwise,  alone  had  legal  rights;  and  if  the  public 
desired  to  preserve  theae  spaces,  they  must  purchase 
them.  It  was  a,  vary  wide-spread  delarion — ^bnt  not  the 
leas  a  delusion -•that  because  these  spaces  were  called 
commons,  they  were  the  common  property  of  the  public. 
He  wished  emphatically  to  say  that  such  was  not  the 
case.  He  did  not  mean  to  say  that  there  might  not  be 
exceptions  to  tiie  broad  rule  which  he  had  laiid  down, 
but  in  all  ^eae  cases  the  exceptions  mnst  be  proved 
against  the  primi  faeit  rights  of  the  lorda  ana  com- 
moners. 

Kr.  W.  S.  Smith  asked  what  the  Secretary  would  esti- 
mate the  value  of  the  lord  of  the  manor's  right  at, 
supposing  him  to  possess  the  fee  simple  of  the  laud  and 
the  Crown  rights  also  ? 

The  Secretary  said  he  waa  not  a  valuer. 

Kr.  W.  B.  Smith  said  he  had  nnderstood  they  were 
estimated  at  one-sixteenth. 

Kr.  Clutton  said  this  was  a  mistake.  He  had  enclosed 
part  of  a  private  forest,  of  which  he  had  the  right  of  soil 
and  timber,  and  had  got  foor-flfths  of  the  value,  with 
the  consent  of  the  commoners. 

Kr.  Diekanson  desired  to  say  a  words  on  behalf  of  the 
public,  whose  rights  seemed  to  bo  ignored  altigether  by 
conveyancers,  lords  of  manors,  and  commissioners.  It 
had  been  said  that  a  sheep  was  not  a  trtspasaer  on  a 
common,  but  a  human  being  was,  and  that  ho  had  no 
right  there.  If  this  were  law,  he  did  not  think  it  was 
common  sense.  If  the  public  walked  in  a  particular  track 
tor  a  certain  number  of  years,  they  acquired  a  right  of 
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way ;  but  became  they  atrayed  all  over  the  oommon,  it 
was  held  that  they  acquired  no  such  right,  but  were 
simply  ti^paHers.  This  did  not  seem  just,  and  he  hoped  a 
different  dMsirion  woald  be  come  to.  He  ondentood 
that  in  Germany  the  foresta  were  open  to  the  pablio ;  bat 
in  England,  when  the  Boyal  forests  were  endosed,  no 
one  conid  walk  in  them,  except  by  obtaining  a  key,  as  a 
favour,  from  the  gentlemen  who  had  thecbirgeof  them. 
He  knew  this  was  the  case,  at  any  rate,  in  the  Forest  of 
Dean. 

Hr,  Cooke  said  the  law,  as  laid  down  by  the  Secre- 
tary, was  quite  correct,  according  to  Blackstone,  who 
referred  to  the  subject  in  the  second  Tolnme  of  his  Com- 
mentaries. 

The  B«T.  J.  HMtingi  said  no  mention  had  been  yet 
made  of  the  fact  that  the  Corporation  of  London,  which 
had  rights  over  Epping  Forest,  was  willing  to  give  them 
up  to  Uie  public.  It  appeared  that  those  who  had  no 
land  were  bom  in  a  country  to  which  they  did  not  really 
belong,  and  in  which  they  had  no  right,  except  on 
sufferance.  The  question  was  being  mooted,  who  gave 
the  lords  of  manors  their  rights  f 

The  ChainiaB  said  the  lords  of  manors  in  Epping 
Forest — and  they  were  numerous — held  their  rights 
from  the  Crown,  subject  to  certain  trusts  and  duties: 
nnd  to  the  rights,  not  only  of  the  commoners,  but  of  all 
the  fieeholden.  He  had  in  his  hand  a  statement  put 
forth  by  Ookmel  Palmer,  who  was,  nntil  recently,  the 
only  Terieier,  in  which  he  said  that  none  of  the  lights 
in  the  manon  in  question  had  been  forfeited.  The 
fact  was^  that  alter  the  Verderen'  Courts  had  been 
suppressed  by  the  lords  of  the  manon,  who  pie- 
Tented  the  Queen's  writ  issuing,  and  kept  the  court* 
in  abeyance  for  serenteen  years,  when  they  were  re- 
estaUiued,  inesentments  were  made  on  orai,  as  had 
recently  been  done,  of  encroachments.  As  soon  as  thia 
was  done  reoentljr,  the  lords  went  to  the  Oonxt  of  Queen's 
Beneh,  to  teetrain  the  Verdereie'  Court  as .  obsolete. 
But  it  was  miite  diffsreot  in  1843.  In  was  an  axiom  in 
law,  that  u  yoa  ohallenged  a  man's  title,  he  had  a 
right  to  ait  upon  his  title-deeds,  and  yon  must  show 
that  yon  had  a  better  right ;  but  it  was  not  so  in  the 
Verdecers' Court.  There  the  lord  of  a  manor  who  claimed 
rights  was  bound  to  show  he  had  them ;  and  when,  in 
1843,  Ooload  Palmer  put  these  poweta  in  fiwoe,  the 
lords  of  manon  petitioiMd  to  be  allowed  to  poll  down 
the  fences,  which  they  had  put  np  in  error,  aiiul  they  re- 
mained down  to  the  present  day.  Now  they  seemed  to 
take  a  different  view,  because  some  of  them  had  bought 
the  Ciown-iights  for  £4  an  acre,  which  thev  were  selling 
at  £fiOO  or  £1,000  an  acre.  It  became  a  senons  question, 
which  would  have  to  be  settled  in  Parliament,  what  those 
rights  really  were,  because  they  were  all  lovers  of  order, 
and  did  not  desire  that  any  man's  rights  should  be  in- 
fringed. What  they  protested  a^fainst  was,  enclosure, 
without  law  or  any  pretence  of  it.  During  the  twenty 
years  that  the  Court  of  Verdereis  was  kept  in  abeyance, 
some  12,000  acres  had  been  endoaed  without  any 
authority  whatever,  and  in  these  days,  when  the  whole 
question  of  land  tenure  was  being  nused  and  insisted  on 
by  the  working  classes,  it  became  a  very  serious  matter 
to  see  that  at  any  rate  no  irregularities  should  be  per- 
mitted. If  these  enclosures  went  on,  there  would 
be  no  space  left  on  which  the  people  could  take 
air  and  exercise,  except  on  the  public  highways, 
which  would  undoubtedly  be  a  great  public  misfortune. 
It  did  not  follow  because  the  lord  of  the  manor  had  the 
right  in  the  aoil,  that  othera  did  not  have  a  right  in  the 
surface.  He  claimed  the  right,  as  a  freeholder,  to  send 
his  horse  or  cow  wherever  there  was  any  grazing  limd, 
but  the  fact  was  it  had  all  been  filched  away ;  there  was 
no  grazing  land  left  Turbary  had  been  referred  to,  but 
he  doubted  the  right  of  any  one  to  take  away  the  whole 
aoil,  and  render  the  land  deaolate,  as  was  the  case  at 
Wanatead,  where  pits  were  left  in  some  cases  15  or  20 


feet  deep,  in  one  of  which  two  children  were  reoeattj' 
drowned.  If  private  rights  were  required  to  be  aar- 
rendered  for  the  public  benefit,  no  doubt  they  should  be 
compensated ;  but  it  was  of  the  utmost  importance  that  all 
who  valued  law  and  order  should  be  careful  to 
give  the  lower  orders  all  ttie  rights  they  ooold 
justly  claim,  and  it  was  essential  to  the  safety  of  the 
country  that  these  heart-burnings  and  antagoniatio 
feelings  should  be  put  a  stop  to.  On  one  occasion  ho  sat 
for  two  hours,  listening  to  presentments  on  oath  of  un- 
lawful enclosures ;  but  the  next  morning  he  was  served 
with  a  writ  from  the  Court  of  Queen's  Bench,  forbidding 
any  further  proceedings  until  the  case  had  been  argaed  oat. 
He  ondentood  that  very  large  sums  of  money  had  been 
subscribed  for  the  purpose  of  auppressing  the  Verderers' 
Court,  but  he  believed  it  would  bo  rather  difficult  to  aap- 
pnss  a  conrt  supported  by  public  opinion,  nnd  wliich  was 
the  appointed  guardian  of  the  nzfats  and  liberties  of  tho 
people.  The  oath  taken  by  a  verderer  was  a  most  solemn 
one ;  by  it  he  engaged  to  do  justice  to  the  rights  of  ttie 
poor  as  well  as  the  rich  and  the  Crown,  and  the  right*  of 
the  poor  came  first.  It  was  the  ground  of  their  amioritar 
that  they  should  protect  the  poor,  and  he  did  not  think 
any  mimster  womd  le  very  popular  who  bronght  in  a 
measure  for  disfranchising  a  court  which  stood  np  for  the 
rights  of  the  people.  If  his  tongue  were  not  tied,  he 
could  say  a  go<M  deal  on  the  legal  aspect  of  the  question  ; 
and  he  did  not  think  that  though  a  aeputation  had  been 
informed  that  "a  deer  was  better  than  a  man,"  that 
such  a  statement  would  be  repeated  publidy.  It  was  an 
unfortunate  expression,  which  he  hoped  would  be  looked 
upon  as  a  lapnu  lingua.  He  oonduded  by  moving  a 
cordial  vote  of  thanks  to  Mr.  Webber,  which  was  oamed 
nnanimonsly. 

Xr.   Webber  briefly  responded,  end  the   nioeting 

sepanted. 


IVDIA   couiiim. 


A  conference  was  held  on  Friday  evening, 
January  26th,  Major-General  Sir  Abthoe 
Cotton,  K.O.Skl.,  in  the  chair,  when  a  paper  on 
"The  Rente  to  Western  and  Sonth^Westem 
Ohina  by  the  Irriwadi  and  other  Rivers  of  India, 
and  the  Oommercial  Advantages  attached  to  it," 
was  read  by  Commander  F.  E.  Manhkks.  (See 
Journal,  p.  200.)  A  discnssion  followed  the 
reading  of  the  i>aper,  which  was  as  follows : — 

Ool.  Laurie  observed  tha^  as  one  who  had  spent  a 
good  many  yean  of  his  life  in  Burmah,  at  the  time  of 
ue  seoona  Bnrmese  war,  and  as  one  who  had  written  a 
good  deal  on  the  subject,  he  could  endorse  the  views  so 
admirably  set  forth  by  Capt.  Hannen.  He  had  never 
heard  the  subject  so  lucidly  explained  as  on  the  preeeot 
occasion ;  and,  therefore,  it  was  a  matter  for  deep  regret 
that  there  had  not  been  a  larger  attendance  to  listen  to 
so  admirable  a  lecture.  It  only  showed  that  the  remark 
of  Professor  Fawcett,  in  a  recent  roeech  at  Brighton, 
was  too  true,  viz.,  that  the  apathy  of  the  Kngliah  public, 
in  respect  to  Indian  topics,  is  perfoctly  lamentable.  OoL 
Laurie  added  that,  about  a  year  and  a  half  ago,  in  publish- 
ing a  pamphlet,  he  had  occasion  to  touch  upon  the 
subject  now  brought  forward  by  Oupt.  Manners,  viz., 
the  route  through  Burmah  to  China ;  and  he  might  be 
permitted  to  remark  that,  as  Lord  luyo  is  at  present  at 
Rangoon,  his  attention  will  most  probaUy  be  drawn  to  the 
subject,  and  it  is  not  at  all  unlikely,  from  new*  which  haa 
recently  come  to  hand,  that  the  merchants  of  that  port 
will  preaa  upon  the  Viceroy  the  consideration  of  thia 
scheme  for  the  introduction  of  trade  with  China,  for 
there  is  not  the  slightcat  doubt  that  the  adoption  of  thia 
route  will  be  of  vast|-)|^^|g|  ^to  the  commerce  of  Eng- 
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luuL  CoLLanrie  saliseqaaiUy.atthereqneet  of  the  Chair- 
map,  handed  in  some  extracts  from  the  pamphlet  to 
which  he  had  alluded,  which  will  be  pnbliahed  in  a 
latBK  Jcunial. 

Xi.  Hyde  Clarke  asked  the  lecturer  whether,  by  has 
statements  that  Kye-yang,  Tnnan,  and  other  towns, 
"  contain  populations  of  6,000,000,"  the  number  of  in- 
haHtants  in  the  provinces  in  which  those  cities  are 
stoats  was  meant  P 

Ctpt  Manners  intimated  that  Uiis  was  the  case. 

Mr.  Hyde  Clarke  thought  it  remarkable  that  towns  so 
&lxnt  as  Tnnan  and  Chingloo  should  be  able  to  carry 
c«  a  inde  with  countries  so  comparatively  remote  as 
Xepad  and  Bbootan. 

CtfUia  Xannera  observed  that  the  trade  was  con- 
dnctedtiy  land-carriage — by  caravans  principally.  The 
distaaoe  was  certainly  very  great ;  and  although  it  was 
antfiaritatively  stated  that  an  extensive  trade  was  carried 
(n  Iwtweeu  the  two  places  named  by  Mr.  Hyde  Clarke, 
yet  he  had  had  no  means  of  ascertaining  personally  the 
real  extent  of  %. 

Mr.  Hyde  Clarke  presumed  the  caravans  followed  the 
upper  v^eys  of  the  rivers  F 

CiftaiA  Maonert  replied  affirmatively. 

Mr.  Hyde  Claite  added,  that  it  certainly  appeared 
extnordinary  that  the  Chinese  should  be  able  to  supply 
Kanitm,  when  it  is  so  near  British  territory. 

n«  Ckaiiman  said  that,  in  the  year  1826,  he  navi- 
gated the  Irriwadi  in  a  steamer,  so  that  it  is  now  47 
vean  since  the  first  steamer  ran  up  that  noble  river ; 
lad  it  has  taken  all  that  long  interval  of  time  to  bring 
tkon  up  to  the  point  of  discussing  the  advisability 
(,f  navigating  it.  It  is  a  most  magnificent  river,  navi- 
jaUe  for  1,000  miles  as  easily  as  can  be  desired,  and 
opening  ont  a  vast  interior,  which  would  bring  English 
coauantial  enterprise  within  a  moderate  distance  of  the 
vast  lira  communication  of  the  empire  of  China.  The 
point  which  it  is  now  necessary  to  ascertain  is,  how  far 
the  cotnmnnication  may  be  improved  between  the 
Tmtze-Kiang  and  the  Irriwadi,  for  if  we  can  once  get 
eptm  the  former  an  immense  portion  of  the  richest  dis- 
aiets  of  China  will  be  open  to  us.  The  only  difficulty 
iithe  I  do  or  200  miles  of  intermediate  land-carriage 
tuitween  these  two  rivers.  What  is  the  height  which 
vcald  bava  to  be  surmounted  at  this  point  has  not  yet 
ban  ascertained ;  and  no  doubt  a  considerable  obstacle 
kat  aiiaen  in  the  shape  of  the  recent  Hahommedan 
RTclntion,  which  is  reported  as  having  occurred  in  those 
regiona.  The  French  expedition,  which  went  as  far  as 
Taie-efoo,  on  the  lake,  which  is  within  20  or  30  miles 
J  the  Tantze-Kiang,  on  the  high  land  that  drains  down 
o  Cambois,  was  in  imminent  dai^er.  The  Mahom- 
Boiaa  nale  had  just  been  ^tablished,  and  it  was  a  great 
[iae«taaa  whether  the  explorer  should  be  allowed  to  escape 
rith  his  fife.  He  was,  however,  compelled  to  leave  ttie 
uUowing  morning.  This  state  of  affairs  would,  no 
Ibubt,  torra  a  great  difficulty  in  getting  upon  the  Yantze- 
Kang^  An  expedition  had  gone  up  the  Yantze  at 
tart  aa  far  as  the  native  boats  would  take  them,  which 
*>•  pnibsbly  within  150  miles  of  the  hip;he8t  navigable 
jiust.  "What  is  greatly  in  favour  of  this  route  of  com- 
munication is,  the  great  progress  which  has  been  made 
■^  the  conatmction  of  river  steamers.  On  the  Goda  very, 
(eaxoezB  have  been  placed  which  run  10  miles  an  hour, 
ad  dra-w  only  17  inches  of  water ;  and,  as  there  is  little 
wjobt  that  oven  this  can  be  improved  upon,  there  is  no 
tOinf  how  lax  the  rivers  of  India  will  prove  navigable, 
izt  the  main  point  is  to  complete  the  communication 
i^ween  the  Irnwadi  and  the  Brahmapootra ;  aiid  the  in- 
araediate  space  has  recently  been  surveyed  by  a  gentle- 
iaa,  who  says  the  watershed  is  about  2,S00  feet  above  the 


level  of  the  sea,  and  the  distance  between  the  two  rivers 
is  about  100  miles.  This  would  leave  a  distance  of  about 
200  miles  of  land-carriage  between  the  Irriwadi  and  the 
Yantze-Kiang,  to  oompleto  the  communication  of  India 
with  China.  A  large  portion  of  the  trade  of  south- 
western  China  would  naturally  flow  down  the  Irriwadi, 
but  there  would  be  a  tenfold  toaffic  into  the  valley  of  the 
Brahmapootra  and  the  Ganges,  bringing  Calcutta  in 
direct  oommnnioation  with  the  vast  interior  of  China. 
It  is  a  national  object  to  open  this  line  of  communication, 
giving  us  a  private  entrance  into  China ;  for  we  can  but 
taintly  conceive  of  the  vast  traffic  which  mieht  be 
induced  by  facile  communication  between  India  and 
China  ;  and  therefore  it  should  be  a  government  duty  to 
complete  the  exploration  of  the  communication  between 
the  two  great  countries.  He  should  mention  that  the 
land- carriage  is  the  grand  obstacle  to  commerce  every* 
where,  but  upon  the  water  it  is  not  impossible  to  cany 
merchandise  many  thousands  of  miles.  The  great  mass 
of  traffic  must,  therefore,  be  conducted  by  water,  or  else 
not  at  all.  Now,  if  by  means  of  the  Brahmapootra  and 
the  Irriwadi  we  can  come  within  a  moderate  distance  of 
China — that  is,  with  100  or  200  miles  of  land-carriage 
—  it  becomes  quite  within  com}>ass  of  a  vast  traffic  in 
numerous  highly-important  articles  of  commerce.  In 
America,  it  has  been  clearly  ascertained  that  the  great 
mass  of  the  traffic  of  the  country  goes  by  means  of 
the  St.  Lawrence,  the  Erie  Canal^and  the  Mississippi, 
and  only  a  comparatively  small  portion  of  the  goods 
can  bear  the  cost  of  1,000  miles  of  land-carriage. 
The  great  object  in  seeking  traffic  between  India  and 
China  is,  to  get  aa  near  as  possible  by  water  into  imme* 
diate  communication,  by  means  of  the  different  river 
systems.  An  exploring  expedition  should  ascend  the 
Irriwadi,  Salween,  and  the  Yantse-BLiang,  and  these 
parties  should  try  to  communicate  with  each  other,  for 
the  purpose  of  ascerteinin^  what  really  lies  between. 
The  inland  provinces  of  China  are  known  to  be  exceed- 
ingly rich  in  minerals,  and  they  would  prove  of  immense 
value  to  England,  for  the  value  of  the  mineral  products 
of  those  provinces  is  probably  unappreciated  by  the 
natives  at  anything  approaching  tiieir  real  value.  He 
earnestly  wished  the  government  would  take  the  matter 
up,  and  he  should  like  the  Society  of  Arts  to  form  a 
deputation,  to  press  the  matter  upon  the  attention  of  the 
Secretary  of  State  for  India,  in  order  that  a  TeaOj 
effective  expedition  might  be  formed,  divided  into  three 
portions,  to  ascend  each  of  the  three  rivers  he  had 
named,  but  uuder  one  able  and  enerKetic  command,  such 
as  would  be  found  in  the  person  of  Mr.  Cooper.  It  is  a 
curious  and  suggestive  thing  that  he  should  be  the  first 
of  the  men  now  Uving  who  had  ascended  the  Irriwadi  in 
a  steamer,  and  ^et,  although  nearly  50  years  had  elapsed, 
they  are  still  discussing  the  matter,  instead  of  developing 
an  extensive  commerce  by  means  of  the  stream.  A  more 
magnificent  river  for  navigation  he  had  never  seen. 
They  were  greatly  indebted  to  Captain  Hanneis  for 
bringing  the  matter  so  clearly  before  them,  and  he  had 
great  pleasure  in  proposing  a  vote  of  thanks  to  him. 

Xr,  Hyde  Clarke  observed,  that  he  felt  it  a  duty  to 
second  the  proposition  which  had  been  made  by  the  dis- 
tinguished chairman,  because  they  had  not  only  heard  a 
valuable  address,  but  one  which  it  was  to  be  hoped  wo^d 
issue  in  a  practical  result.  It  had  been  his  duty  on 
several  previous  occasions,  when  Indian  matters  formed 
the  topics  for  consideration,  to  call  attention  to  the  fiict, 
that  their  influence  is  by  no  means  restricted  to  the 
numbers  who  attend  these  meatings,  but  that,  in  point 
of  fact,  the  speakers  address  an  immense  audience  by 
means  of  the  Society's  Journal.  Moreover,  the  influence 
of  the  Society  would,  no  doubt,  ia  the  future,  operate, 
as  it  has  done  in  the  past,  to  bring  these  subjects  before 
the  Secretary  of  State  for  India,  and  the  result  would 
not  improbably  be  his  acquiescence  in,  or  at  least 
his  consideration  of  the  suggestions  made  from  time  to 
time.    As  a  practical  commercial  man,  he  felt  deeply 
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interMted  in  the  raggeetioiis  which  had  been  made  re- 
sarding  the  opening  up  of  communications  with  China 
Dy  an  Indian  route,  and  he  thought  the  subject  might 
be  considered  under  two  heads — first  of  all,  with  regard 
to  the  general  development  of  these  river  systems  ;  and, 
secondly,  as  to  the  question  of  opening  the  trade  with 
■outh-westem  China.  The  opener  of  the  discussion 
(Oaptain  Manners^  had  not  been,  periuips,  sufficiently 
careful  to  distinguish  between  these  two  portions  of  his 
subject,  which  are  really  quite  distinct  and  independent 
of  each  other.  It  is  clear  that  the  Salween  and  the 
Iniwadi  can  be  developed  by  mere  navigation,  and  if 
that  is  tme,  it  ooght  to  be  done  by  all  means,  whether 
China  is  accessible  by  this  route  or  not  With  ^f^^ 
to  the  development  of  trade  with  south-western  China 
t^  this  route,  let  it  be  done  by  all  means  if  possible ;  but, 
meantime,  there  cannot  be  a  doubt  that  the  navigation 
of  tbeee  Indian  rivers  is  of  great  importance,  and  is 
capable  of  thorough  and  comparatively  ea^  realisation. 
As  Captain  Alanners  has  truly  said,  we  may  look  forward, 
under  such  circumstances,  to  the  development  of  new 
worlds  of  trade  in  south-western  China ;  and,  in  fiict,  it 
ii  by  this  constant  development  of  new  sources  of  trade 
that  Britain,  Western  Europe,  and  the  United  States  are 
becoming  enriched.  A  case  in  point  is  offered  by  the 
development  of  the  ooontries  boitiering  upon  the  Pacific 
Ocean,  which,  a  few  years  ago,  were  thinly  peopled  and 
barbarous  as  those  described  by  Captain  Manners ;  and, 
consequently,  if  we  do  but  apply  ourselves  to  the 
development  of  these  latter,  more  benefit  will  accrue 
to  England  than  when  her  merchants  engaged 
their  capital  in  the  advancement  of  California  and 
the  countries  of  South  America,  because  in  the 
case  of  the  Indian  route  to  China,  although  we 
may  have  to  deal  with  wild  tribes,  yet  we  have  as  our 
goal  a  vast  and  industrious  population  producing  the 
most  valuable  articles  of  commerce.  Hence  a  fiir  greater 
incentive  to  exertion  and  enterprise  is  afforded  than  was 
the  case  in  California  and  the  South  American  States.  So 
far  ficm  the  Huasnlman  uprisal  on  the  south-western 
hoatier  of  China  being  a  disadvantagons  droumstance  in 
oooneotion  with  this  scheme  at  the  present  moment,  it 
might  very  probably  prove  fiir  otherwise,  and  result  in 
the  greatest  benefit ;  for  the  Chinese  government  has 
ahown  tcit  little  disposition  to  allow  any  communication 
between  tne  south-west  of  China  and  India;  and  indeed, 
if  the  Chinese  government  had  so  willed  it,  a  complete 
and  thorongfa  means  of  transit  would  probably  have 
long  since  been  opened.  Now,  that  these  new  Mussul- 
man kingdonu  have  been  set  up,  their  very  necessities 
will  act  as  a  strong  inducement  to  them  to  open  a  trade ; 
and  thon^  we  may  &il  in  obtaining  the  great  ad- 
vantages which  have  been  described  by  Ci4>t.  Manners 
as  likvlirto  result  from  our  gaining  access  to  the  whole 
population  of  China,  yet  it  will  be  a  great  thing  if,  in 
the  meantime,  we  can  obtain  access  to  some  20  or  30 
millions  of  people  in  the  neighbourhood  of  our  own  pos- 
sessions, because  hitherto  the  products  of  these  countries 
have  had  to  be  carried  down  from  long  distances  to  sea- 
ports of  China,  very  remote  &om  European  markets  ; 
whereas,  if  we  succeed  in  obtaining  that  diversion  to  which 
allusion  has  been  made,  we  shall  provide  a  shorter  route 
and  a  far  cheaper  one,  and  shall  have  the  produce  brought 
to  Calcutta  or  Bangoon,  where  there  are  large  f^glish 
mercantile  bodies.  The  cost  of  conveyance  from  the 
Chinese  ports  would  thus  be  saved,  and  we  ^ould  be  able 
to  avail  ourselves  of  the  Suez  Caoal.  The  distineuiahed 
Chairman  pointed  out  how  short  is  the  space  which  has 
to  be  overcome  by  some  improved  means  of  communica- 
tion which  will  bring  into  union  so  vast  a  population. 
Captain  Manners  alluded  to  the  thin  population  of  the 
intermediate  countries  as  offering  one  of  the  chief  difficul- 
ties, by  forbidding  the  hope  of  productive  revenue  arising 
from  looal  traffic,  but  this  should  not  deter  from  making 
»°y  preliminary  movement,  and  it  should  not  be  fbr- 
goiton  that  this  reflection  did  not  prevent  the  attempt  in 
the  cases  adduced  in  America,  which  have  proved  perfectly 


successful.     It  is  very  often  said  by  some  political 
economists  that  everytiiing  should  be  left  to  private 
enterprise,  but  these  forget  thnt  the  present  are  not  tiie 
days  when  undertakings  of  this  kind  can  be  left  aoUdy  to 
fortuitous  action  of  occasional  enterprise,  which  must 
always  be  uncertain,  irregular,  and  isolated.     Besides, 
the  men  of  commerce  have  many  other  calls  for  their 
capital  and  time.'  Other  governments,  having  far  less  re- 
sources, but  with  more  anxiety  in  the  public  interest,  have 
not  scrupled  to  undertake  preliminary  works,  and  they 
have  heen  qualified  to  amtear  before  our  own  public,  and  to 
obtain  large  amounts  of  English  capital  for  projects  of 
infinitely  less  inherent  value  than  that  we  are  at  present 
discussing,  or  than  many  othen  which  affect  onr  com- 
merce and  our  national  interests.    Hie  Russian  govttn- 
ment  does  not  hesitate  to  aid  in  a  similar  way,  to  diraet 
Bussian  enterprise  to  the  sources  of  profitable  oommeice 
and  trade ;  ana  his  connection  with  the  Council  of  Fotogn 
Bondholders  daily  pressed  on  him  the  results  of  Uio 
the  neglect  and  indifference  or  apathy  of  the  'R"c*'«*' 
government  in  respect  to  matters  of  this  kind ;  a^,  it 
might  also  be  addeo,  that  iMge  sums  of  money  are  con- 
stantly being  taken  from  the  English  market  for  and«r- 
tekings  in  thinly-populated  countries.     But  the  other 
day  a  large  sum  of  money  was  raised  for  Bolivia,  and 
in  this  we  hare  an  example  apt  to  the  pnrpoae,  tot  in 
Bolivia  it   is   proposed  to  do   something   doedy  le- 
sembling  what  the  chairman  has  urged.    They  propose 
to  navigate  a  feeder  of  the  Amazon,  passing  through  a 
country  without  population,  and  to  lay  down  a  railway 
of  160  miles,  for  the  purpose  of   overcoming  natoial 
obstacles  in  the  wa^  of  development  of  their  internal 
commercial  oommumcation.     And  what  is  the  govern- 
ment which  came  into  the  English  market,  and  pieced 
its  credit  and  ito  resources  for  the  purpose  of  obtaimng 
the  capital  for  this  undertaking,  which  will  be  carried  oOt 
by  Americans  with  English  money  F    The  popnUtion  of 
Bolivia  oonsiste  of  a  few  hundred  thousands  of  In^ans, 
vrild  and  tame ;  but  they  can  carry  out  an  enten>riae  of 
this  kind,  which  a  great  government  like  that  of  India  or 
England  is  unable  or  unwilling  to  effect.    How  is  it 
that  the  government  of  Bolivia  was  able  to  secure  this 
confidence  of  the  English  capitaliste  ?    Because,  in  the 
first  instance,  they  spent   a  small  sum   of  money  in 
carrying  out  the  preliminary  inquiries,  ■imnuT'  to  those 
which  nad  been   recommended   by  tiie  practical  ex- 
perience of  the  chairman.     Many  oUier  examples  of  I 
the   same   kind   might   be   adduced,  and    when   ths 
energy  of  these  small  j^vemments,  of  countries  which 
can  hardly  be  called  civilised,  is  considered,  a  stnsig 
contrast  u  afforded  by  the  supinenees   of  our  ova 
government.     In  connection  with  steam  navigatiai 
uie  States  of  Columbia  have  placed  a  fleet  of  steamea 
upon  the  river  Magdalena,   and  are  thus   derelopisj 
an  enormous  commerce ;  and  example  after   exam^ 
rises  to  the  mind  where  the  judicious   enterprise  4 
govemmenta  has  resulted  in  the  best  effecta.     To  sa] 
nothing  of  what  has  been  done   in  respect  of  th 
Orinoco,  in  Venezuela,   attention  might  be   called  t 
the  Murray,  in  onr  own  territory,  and  manr  other  il 
stances  might  be  mentioned  where  work  of  this  Ida 
had    been   effected  in  regard  to   rivers  which  hal 
narrower  channels,  and  which  presented  fiir   greati 
mttural  obstacles  than  the  work  which  is  now  nndt 
discussion.    Look  at  the  River  Niger,  in  the  wilds  I 
Africa,  amongst  a  savage  population.     There  a  grei 
field  of  enterprise  has  been  opened  by  judicioos  actid 
on  the  part  of  the  government,  who  had  it  carefiil^ 
surveyed  by  one  of  uieir  own  vessels,  and  by  placiq 
a  gun-boat  there,  they  have  ensured  the  safety  of  tt 
trade.     It   is   useless  for  private    enterprise   to   enti 
upon  such  a  work  as  this  wiUiout  the  support  ad 
»icouragement  of  the  government ;    and,    at  Uie  sai^ 
time  it  is  not  asked  that  the  government  should  undertaH 
the  management  of  the  commerce  itself.     It  should,  hoil 
ever,  do  what  other  governments  are  doing,  by  institutiii 
the   prelimicary   inquiries,  and  giving  the  necessaj 
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narantees  to  secure  the  raiaing  of  the  neoeaaary  capital- 
They  find  an  indemnity  for  the  nominal  risk  they  incur  by 
the  increaae  of  the  costoms  revenue,  the  improvement 
of  the  land-tax,  and  the  increased  prosperity  of  the 
eounby.  When  we  consider  these  facts,  and  reflect  that 
Qien  is  no  difficulty  in  obtaining  money  for  any  useful 
imdataking,  and  when  we  are  reminded  that  India  is 
absalnteljr  cramped  for  the  want  of  capital  in  its  com- 
maree,  it  is  utterly  deplorable  that  the  government  does 
not  aMome  a  different  attitude  in  regard  to  matters  of 
this  kind.  Capt.  Manners,  in  referring  to  Xew  Guinea, 
haa  called  the  attention  of  the  Society  to  a  subject  of 
gnat  importance,  although  he  has  not  mentionea  what 
ii  known  to  some,  viz.,  that  in  New  Guinea  there  are 
gold  formations  of  a  wonderful  extent.  It  has  been 
itited  to  him  by  persons  who  have  seen  the  gold  forma- 
tion— ^the  auriferous  quartz — a  foot  in  width,  such  as 
las  not  been  seen  in  any  other  country,  and  corrobora- 
6n  evidence  has  been  adduced  which  places  the  existence 
of  gold  in  remarkable  quantities  in  that  island  almost 
lejwd  a  doubt.  Here  is  another  matter  in  which  the 
government  mi^ht  give  aasiatance  of  vital  importance  to 
private  enterprise ;  for  the  natives  of  New  Guinea  con- 
oave  mch  a  violent  attachment  to  any  stranger  that  visits 
theii  abates  as  to  make  it  exceedingly  doubtful  whether 
he  can  ever  leave  the  island  alive ;  and  snakes  are  so 
namerDos  that  they  are  said  to  swim  out  a  distance 
of  (wo  miles  from  the  shore.  In  conclusion,  Mr.  Hyde 
Clarke  said  Uiat  he  trusted  the  gallant  chairman  would 
feel  it  his  duty  to  bring  before  the  India  Committee 
sad  the  Society  the  propriety  of  forming  a  deputation  to 
viit  upon  the  Secretary  of  State  for  Indu,  for  the 
paipoee  of  requesting  him  to  direct  a  survey  of  the 
nvos  which  Captain  Manners  had  indicated.  The  co- 
raoration  of  the  East  India  Association  and  the  chambers 
of  cMumerce  might  be  sought  in  the  matter,  and  tiius  a 
pnetical  issue  might  be  obtained  from  the  suggestions 
vfaich  had  been  given  by  the  distinguished  Chairman 
and  in  the  very  valuable  paper  they  had  just  heard. 

Tks  Chairman  said  he  did  not  think  they  could  have 
kad  a  q>eech  more  thoroughly  to  the  point  than  the  one 
tiwy  hstd  just  heard.  Only  conceive  that  the  insignificent 
state  of  Bolivia  is  able  to  procure  English  capital  for  the 
opening  out  of  a  comparatively  insignificant  country, 
inik  no  such  funds  are  available  for  making  a  railway 
to  join  the  communications  between  the  Imwadi  and 
the  Yantze-Kiang ;  and  that  this  is  due  to  the  govern- 
ment taking  no  action  in  the  matter,  and  will  not  use  its 
inflaence  to  start  it.  It  is  a  wonderful  thing  that  in 
rdation  to  such  immensely  important  matters  as  these 
the  goveixunent  of  a  great  country  like  England  can  be 
so  extremely  negleotfol.  He  earnestly  wished  that  some- 
tiling  could  be  done,  and  thought  the  suggestion  to 
organise  a  deputation  to  the  Duke  of  Argyll  an  excellent 
one  ;  and  if  this  could  not  be  undertaken  by  the  Society 
of  Arts,  no  doubt  the  East  India  Association  would 
willingly  accept  the  duty.  The  expense  of  the  explora- 
tion of  these  nvers  would  be  very  trifling,  for  all  that 
would  be  necessary  would  be  three  small  river  steamers, 
which  should  oommuioate  with  each  other.  Merchants 
eumot  be  expected  to  venture  on  the  trade  with  China 
by  this  route  until  something  of  the  kind  had  been  done 
by  the  government ;  for  there  must  be  political  opera- 
ban,  which  merchants  cannot  carry  out,  and,  conse- 
quently, there  is  hardly  a  case  of  this  sort  in  which  the 
protection  of  the  State  is  not  needed.  Once  fairly 
started,  however,  they  must  triut  British  merchants  to 
arty  it  on. 

lite  suggestion  that  a  deputation  should  wait  upon  the 
Secretary  of  State  for  India  having  been  generally 
accepted. 

Captain  Kanners  briefly  acknowledged  the  vote  of 
thanks,  and  added  that  it  is  very  possible  that  there  are 
affluents  of  the  Irriwadi  which,  if  they  do  not  join  the 
Tantze-Kiiing,  will  be  found  to  join  some  of  th«  neigh- 
boaring  rivers. 
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LYONS  ITNIVEBSAL  EXHIBITION. 

On  May  1st,  as  announced  in  the  last  Journal,  an 
International  Exhibition  will  be  opened  in  Lyons,  under 
the  patronage  of  the  Minister  of  Agriculture  and  Com- 
merce. For  the  purpose  of  enabling  British  exhibitors 
to  take  part  in  the  exhibition,  a  committee  has  been 
formed,  consisting  of  the  following  gentlemen : — The  Rt. 
Hon.  the  Lord  Mayor  (Chairman),  Geo.  Anderson,  Esq., 
M.P. ;  H.  W.  F.  Bolckow,  M.P. ;  Sir  Antonio  Brady  ; 
Alexander  Brogden,  Esq.,  M.P. ;  Charles  Candy,  E^. ; 
David  Chadwick,  Esq.,  M.P. ;  Edwin  Chadwick,  Esq., 
C.B.;  Hyde  Clarke,  Esq.,  D.C.L.;  Ernest  Corbiere,  Esq. ; 
Thomas  Dickins,  Esq.,  J.P.  (President  of  tiie  SUk 
Supply  Association)  ;  Richard  Durant,  Esq.  ;  H.  W. 
Eaton,  Esq. ;  M.P.,  P.  Le  Neve  Poster,  Esq.,  M.A. ;  E.  T. 
Gourley,  Esq.,  M.P. ;  C.  W.  Hoskyns,  &q.,  M.P. ;  W. 
Johnston,  Esq^  M.P. ;  R.  Leeds,  Esq. ;  E.  P.  Lintilhac, 
Esq.  (Messrs.  Dufour  JSrothera);  Sir  Louis  Mallet;  R.  J. 
Mann,  Esq.,  M.D. ;  T.  McClure,  Esq.,  M.P. ;  A.  J. 
MundeUa,  Esq.,  M.P. ;  Donald  Nicoll,  Esq.;  John 
Pender,  Esq. ;  C.  S.  Read,  Esq.,'  M.P. ;  Charles  Reed, 
Esq.,  M.P. ;  Col.  Sir  W.  A.  Rose,  Aid.;  T.  Salt,  Jun., 
Esq.,  M.P.  ;  Gilbert  Sanders,  Esq. ;  and  Edmund  John- 
son, Esq.,  Commissaire-dclegu^  and  Hon.  Sec.,  3,  Castle- 
street,  Holbom,  London. 

Genhilu.  Regulations. 

Article  I. — An  Universal  International  Exhibition  of 
Agricultural  and  Industrial  Products  and  Works  of  Art 
will  be  opened  at  Lyons  on  the  1st  of  May,  and  dosed 
on  the  3lst  of  October,  1872. 

The  exhibition  will  be  held  in  closed  galleries  and  in 
an  open  space  adjoining.  The  building  is  constructed  on 
laud  furnished  by  the  city  of  Lyons,  and  known  as  the 
Pare  de  la  Tete  d'Or. 

The  Prefect  of  the  Rhone  is  the  honorary  President 
of  the  exhibition ;  the  Mayor  of  Lyons,  the  honorary 
President  of  the  Committee  of  Organisation;  the  Director 
of  the  exhibition,  M.  A.  Tharel,  the  acting  President  of 
the  Committee. 

Article  2. — Foreign  countries  have  been  invited  to  form 
committees  for  the  examination,  selection,  and  trans- 
mission of  the  products  of  their  oountoymen.  Special 
commissioners  are  accredited  to  such  committees. 

Article  3. — Applications  from  intending  British  ex- 
hibitors for  allotments  of  speuse  should  be  made  at  the 
earliest  possible  moment,  and  in  all  cases  before  the  ISth 
February,  1872,  addressed  to  Mr.  Edmund  Johnson,  Hon. 
Secretary  of  tiie  London  Committee,  3,  Castle-street, 
Holbom,  London. 

Article  4. — Spirits,  alcohol,  oils,  and  essences,  corrosive 
salts,  and  generally  all  bodies  easily  inflammable,  or  of 
a  nature  l&ely  to  cause  fire,  must  be  contained  in  strong 
and  well-closed  vessels ;  the  proprietors  of  such  products 
must,  moreover,  conform  to  special  regulations  relating 
to  them. 

Article  5. — The  productions  exhibited  will  be  divided 
into  nine  groups  and  seventy-three  classes,  in  accord- 
ance with  the  subjoined  iHX>gramme. 

Countries,  districts,  or  towns  having  any  special  in- 
dustry, may,  by  permission,  exhibit  collectively  in  any 
of  the  groups.  Colonies,  in  like  manner,  may  make  col- 
lective exhibitions  of  their  productions. 

Article  6. — Articles  for  exhibition  will  be  received  at 
the  building  from  the  1st  of  March  to  the  Ist  of  April, 
1872,  inclusive.  Heavy  and  cumbrous  objects,  and  those 
which  require  considerable  work  for  their  installation, 
should  arrive  by  the  16th  of  March  at  latest  Extra 
time  may  be  allowed  for  manufactured  goods  which 
might  suffer  from  being  packed  for  too  long  a  time,  on 
condition  that  all  the  arrangements  for  their  exhibition 
are  previously  made.    Such  extra  time  cannot  in  any 
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case  extend  beyond  the  15th  of  April ;  after  that  day^ 
all  productions  whatever  will  be  rigorously  refused,  and*' 
the  space  forfeited. 

Article  7. — The  package  and  transport  of  the  produc- 
tions sent  to  and  returned  from  the  exhibition  will  be  at 
the  charge  of  the  exhibitors,  who  will  bo  duly  informed 
of  the  arrangements  entered  into  with  the  several  railway 
companies. 

Article  8. — All  packages,  in  order  to  ensure  their  ad- 
mission duty  free,  must  bear  the  printed  official  labels 
that  will  be  furnished  to  exhibitors. 

Article  9. — The  space  occupied  in  the  exhibition  will 
be  subject  to  the  following  charges : — Indoor  department, 
floor  space,  25s.  per  superficial  yard ;  wall  space,  8s.  6d. 
per  superficial  yard.  Out-door  department,  6s.  per  super- 
ficial yard  ;  with  right  of  erecting  roofs,  sheds,  kiosqnes, 
&c.,  128.  6d.  per  yard.  Pictures  and  other  works  of  art 
will  be  admitted  without  charge.  Books,  memoirs,  &c., 
will  be  charged  at  the  rate  of  five  francs  each  volume  or 
example.  The  book-shelves  and  fittings  required  will  be 
furnished  without  charge.  Special  regulations  will  be 
issued  concerning  agricultural  products. 

Article  10. — All  stands,  glass-cases,  decorations,  and 
inscriptions  to  be  at  the  charge  of  the  exhibitors,  and  in 
conformity  with  the  general  regulations. 

Article  11. — Exhibitors  desirous  of  showing  goods  or 
other  objects  of  great  weight  or  volume,  or  which  require 
foundations  or  special  constructions,  must  furnish  full 
particulars  with  Uieir  applications  for  space. 

In  the  case  of  machines  requiring  steam-power, 
fountains,  and  hydranlic  machinery  and  apparatus, 
notice  must  be  given  of  the  quantity  and  pressure  of 
steam  or  water  required.  The  price  and  conditions 
upon  which  water,  steam  and  gas  will  be  supplied  to  ex- 
hibitors will  be  duly  notified. 

Article  12. — The  direction  will  take  all  necessary  pre- 
cautions to  preserve  the  objects  exhibited  from  injury, 
but  will  not  take  upon  itself  the  responsibility  of  damage 
from  fire  or  otherwise.  All  risks  and  perils  remain  with 
the  exhibitors,  who,  however,  can  effect  insurances.  The 
direction  will  take  care  that  the  products  exhibited  shall 
be  watched  over  by  numerous  and  active  officials,  but 
will  not  be  responsible  for  any  thefts  or  losses  that  may 
occur. 

Arliclo  13. — ^The  exhibitors  are  at  liberty  to  appoint 
special  or  other  agents,  but  all  such  nominations  will 
hflvo  to  be  officially  confirmed,  and  personal  cards  of 
admission  will  then  be  granted.  The  acceptance  of  agents 
on  the  part  of  the  direction  will  not  imply  any  recom- 
mendation, nor,  on  the  other  hand,  any  surveillance  or 
interference  whatever  between  the  exhibitor  and  his  re- 
presentative. 

Article  14. — Corrent  trade  prices  ma^  be  attached  to 
the  articles  exhibited  during  the  exhibition;  but  the 
direction  reserves  to  itself  the  right  of  verifying  the 
trothfnlnees  of  the  quotations,  and,  in  case  of  deception, 
to  exclude  the  exhibitor  from  competition. 

All  possible  facilities  will  be  given  to  exhibitors  for 
the  sale  of  their  productions  ;  but  no  object  exhibited 
must  be  withdrawn,  until  after  the  closing  of  the  exhi- 
bition. 

Article  15. — Exhibitors  will  receive  personal  cards 
of  admission,  which  can  neither  be  lent  nor  given  to 
other  parties  under  pain  of  being  withdrawn ;  and  that 
without  prejudice  to  any  subsequent  legal  action  that 
may  be  taken. 

Article  16. — Foreign  productions  are  admitted  pro- 
visionally, and  consequently,  if  unsold,  are  not  Uable  to 
Customs  duty. 

Article  17. — The  organisation  of  the  police  within  the 
building  is  placed  under  the  authority  of  the  director. 
The  regulations  for  such  service  will  be  published  and 
placarded  at  the  opening  of  the  exhibition. 

Article  18. — The  examination  and  appreciation  of  the 
articles  exhibited  will  bo  confided  to  a  mixed  jury,  one- 
half  to  be  elected  by  the  exhibitors,  and  the  other  half 
to  be  nominated  by  the  administration.    A  Special  Com' 


mittee  in  connection  with  the  awards  will  in  due  time 
publish  all  necessary  regulations. 

Article  19. — The  number  of  jurors  to  he  appointed 
will  be  in  proportion  to  the  number  of  exhibitor*, 
foreign  as  well  as  French  ;  and  any  nominations  not 
made  in  due  time  will  be  filled  up  officially. 

Article  20. — Each  jury  may  appoint  associates  or  ex- 
perts, whose  particular  knowledge  of  a  speciality  may 
aid  the  jury  in  its  labours,  such  associates  to  have  only 
a  consultative  power,  and  not  to  take  part  in  the  action 
of  the  jury,  except  with  regard  to  the  special  class  of 
objects  for  which  they  are  nominated. 

Article  21. — The  titular  members  of  juries  are  Aotm 
txmctiirt  in  all  classes  of  the  exhibition ;  and  the 
associates  in  those  classes  only  in  which  they  are  called 
to  act. 

Article  22. — An  official  catalogue  of  the  exhilntiain 
will  bo  duly  published. 

Article  23. — Conferences  and  lectures  may  be  givea 
during  the  exhibition,  and  every  facility  will  be  afforded 
for  their  organisation. 

Article  24. — The  administration  reserves  the  right 
of  the  production  of  general  views  of  the  exhibition. 

Article  25. — Immediately  after  the  closing  of  the  ex- 
hibition, the  exhibitors  must  proceed  to  the  repacking 
and  removal  of  thoir  contributions  and  fittings. 

These  operations  must  be  terminated  before  the  15th 
of  December,  1872;  after  that  date,  all  contributions, 
packages,  fittings,  &c.,  which  may  not  have  been  re- 
moved by  the  exhibitors  or  their  agents,  will  be  stored 
at  the  cost  and  risk  of  tho  exhibitors. 

Such  objects  as  are  still  unclaimed  on  the  30th  June, 
1873,  will  be  sold  by  public  auction,  and  the  net  proceeds 
applied  towards  a  iund  for  the  relief  of  invalid  work- 
men. 

The  exhibition  will  consist  of  nine  divisions  or  groups, 
as  follows : — The  production  of  silk  and  silken  fabrics, 
silk  fabrics,  textile  fabrics,  furniture,  &c.  Machinery, 
indiistrial  products,  both  raw  and  manufactured,  articles 
of  food,  agricultural  and  horticultural  appliances,  ma- 
terials and  provision  of  the  liberal  arts  and  fine  arts. 
These  again  are  sub-divided  into  sections  and  classes, 
as  follows; — 

Geovp  1. — Silk — Raw  Matehial,  Macewbrt,  akd 

MAtajFACTL'KXS. 

Section  I.— Production  of  Silk. — Class  1.  Apparatns  of 
magnaneries — Different  methods  of  hafching,  warming, 
and  general  management  in  Japan,  China,  Cochin-China, 
and  in  Europe.  Modes  of  ventilation ;  nets,  trays,  cells, 
&c.  Magnaneries  exhibited  in  work — ^Methods  of  reai> 
ing  in  Japan,  China,  India,  Sec. ;  European  methods ; 
rearing  in  the  open-air ;  collections  of  cocoons  of  all 
countries.  Publicatiens  and  documents  on  silkworm 
diseases.  Preparation  of  the  seed ;  Japanese  systems, 
cards,  and  papers ;  European  systems.  Parasites  of  the 
Bengal,  Japanese,  and  other  cocoons ;  diagnoses  of  the 
moth  and  seed ;  implements ;  microscopic  views.  Ap- 
paratus for  preserving,  packing,  and  conveying  se«d. 
Class  2.  Desbmction  of  the  chrysalis — Primitive  methods 
of  suffocation ;  suffocation  by  steam ;  mixed  system,  by 
steam  and  warm  air,  and  by  warm  air  alone.  Cocoon 
cases.  Apparatus  for  the  management  of  cocoons. 
Sorting  of  cocoons.  Description  and  specimens  of  de- 
fective cocoons.  Class  3.  Spinning — Primitive  apparatus 
for  spinning  on  long  silk  reels,  as  in  China,  Cochin- 
China,  Bussia,  Persia,  Spain,  and  Turkey;  European 
processes  of  silk  reeling  by  steam,  systems  ekamton, 
tavtlle,  &c. ;  counting  apparatus;  small  implements  used 
in  silk-spinning.  Class  4.  Baw  silk  from  nlk-prodndnff 
countries.  Class  5.  Minor  products — Double  and  pierced 
cocoons ;  knubs,  waste,  &c. ;  systems  of  ungumming  and 
swelling,cardingandBpinningmachine8,&c.  C1bss6.  Silk- 
throwing — Primitive,  Chinese,  Cochin-Chinese,  and  other 
Asiatic  throwing  apparatus ;  round  Piedmontese  throw- 
ing mills ;  French  snd  English  throwing  mills ;  spools, 
presses,  and  other  accessories.    Class  7.  Wrought  aiUc 
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of  dl  ooanttka — ^Inferior  prodnctt,  floaa  silk,  to,  Claas 
8.  Tntingf  machines  tm  nv  and  wrought  aXk  — 
Ptoren,  scales,  serimaten,  Ac. ;  conditioning  l^>paTatlu, 
md  all  other  impl«nenta,  ftc,  nsed  in  the  testing  of 
dk. 

8edi»n  2.  Pndaetum  of  8ah  Fairiei.—CHaai  9.  Appa- 
latna  and  utensOa  used  in  silkdjeing.  Class  10.  Appa- 
labu  tad  processes  of  reeling,  warping,  doabling,  wind- 
ing, ixs.  Class  11.  Wearing  and  knitting  machines 
ud  ^tparatna — Looms  and  apparatos  of  aU  kinds  for 
hand  and  power;  plain  and  flgtued  wearing;  jscquaid 
and  <>mbroidary  apparatos ;  circnlar  knitting  machines, 
for  stockings,  gloves.  Ice. ;  glazing  hy  hand  and  machine ; 
ihnttles,  reeds,  and  all  accessories  nsed  in  silk  weaving. 
Gtm  12.  Apparatos  and  processes  for  dressing,  watering, 
ulendering,  glazing,  goffering,  folding,  and  measuring 
nikbbrics. 

Stttiatt  3.  Silk  rairiet.—Ciam  13.  Plain  silks,  black 
uiA  cokmred  ;  taffetas,  satins,  Pekins,  &c.  Class  14 — 
Feared  dlks  of  all  kinds  for  ladies'  dresses.  Class  15 — 
W«atgoat  pieces,  plain  and  fig^ured ;  neckties ;  made-up 
gtnda;  paraaols  and  umbrellas;  silk  handkerohiefii,  plain 
and  ligaied ;  silk  for  hats,  Ixnmeta,  &c.  Class  16— 
T^veta  tor  ladies  dresses,  plain  and  fignred ;  plush ; 
terries  and  taaty  velvets.  Class  17.  Fumitore  silk — 
Ould,  Blver.aad  silk  &btica  for  religions  vestments,  &c. ; 
Orieatad  {ateiea,  worked  with  goU,  sQver,  ftc.     Class 

18.  Embroiderr;  hosiery;  ribbons  and  trimmings.  Class 

19.  Silksliawls. 

Omovr  IL— Tbxtiu  Fabkics  (Sii.k  axesPTBD)  Cloth- 
ao,  ix-D  OTEBR  Ouncrs  wobh  on  thx  Fibson. 

CJaai  20.  Cottoo  yams,  threads  and  tiasoes,  Ac  Class 
11.  Flaxen  and  hraipen  yams,  threads,  ud  tissoes. 
Clas  32.  Yarns  and  fidnioa  of  combed  wool.  Class  23. 
Tubs  and  Cabrica  of  carded  wooL  Class  24.  Substitotes 
far  tbe  articlea  ennmerated  in  the  four  preceding  classes. 
Oaa  25.  Shawl* — Pave  or  mixed  woollen  shawls; 
awlunerc  shawls.  Class  26.  Laoe,  ne^  embroidery,  and 
biaannga  ^nlk  excepted) — Hand  and  machine  made ; 
oochet  ana  tamboor  work ;  embroidery,  tapestry,  kc., 
•offced  by  hand.  Class  27.  Hosiery  aiM  made-np  linen 
— Hoaary  of  oottoo,  flax,  wool,  cashmere,  Ac  ;  linen  for 
la^ea,  gentleoien,  and  children ;  baby  linen ;  made-np 
fl^ands  and  other  wooUem ;  stays ;  neckties ;  gloves ; 
gaiten.  Qaas  28.  Apparel,  clothing,  &o.,  for  both  sexes, 
of  all  kinds.  Claas  29.  Perfomery.  Class  30.  Skins  and 
ins  of  all  kinds,  real  or  folse.    Collections  of  natoral 


OaoiTP  HL — TuamrvaM  um  DxeoBAxm  Objiots  roa. 
Vim  a  DwMxraas. 

Osas  31.  Fumitore,  ni^olstery,  and  decorative  work 
— Chipeta,  npholstery,  and  decorative  objects ;  fiimitore 
rt«&  of  all  kinds  (silks  excepted) ;  fibre  carpets  and  mats: 
ksther  tat  fmrnitafe  and  hangings;  floor  and  waxed 
doth8;ka:bptii]ic<m;wireganze.  Class  82.  Paper-hang- 
ia^  in  mil  varieties ;  blinds,  printed  and  painted.  Class 
S.  Pbrcelain,  earthenware,  and  glass.  Class  34.  Gold 
ad  ^▼aismiths'  work,  cutlery,  jewellery,  ftc.  Class 
U.  Branaes  and  other  artistic  castings,  and  reponssS 
week,  daaa  86.  Clock  and  watchwork,  chronometers. 
ChoB  17.  Apparatos  and  processes  for  heating  and  light- 
isg.  Cbas  38.  Morocco  work,  fimcy  articles,  and  basket 
work. 

OaoiTP  ZV. — ^MAGHUns,  iKPLamiCTS,  Aim  Tools. 

C3aaa  39.  Machinery  and  apparatus  in  general,  including 
p\  hot-air.aad  compressed  air-engines ;  electro-magnetic 
windmills;    aSrostitic  apparatus.    Class  40 


^*"*'fn*>  tools,  Ac — Machinery,  implements,  and  pro 
"te  employed  in  workshops  generally.  Class  41.  Im' 
iJaiii'iiits  aai  processea  of  mining  and  metallurgy ;  im- 
ptemoits  used  in  the  cultivation  of  fields  and  forests. 
ClaaB  42.  Amnratna  and  processes  used  on  farms,  and  in 
^  pr^wration  of  food ;  apparatus  used  in  chemistiy,  I 
pbaraMcy,  and  tanning.  Class  43.  Agricultural  machines  > 


and  implements.  Class  44.  Machineiy  and  processes 
osed  in  the  manoftctore  of  fobrica  (silk  excepted)  for 
spinning,weaving,rope-making,&a.  Claas45.  Machinery 
and  processes  for  making-op  clothing — Sewing,  stitch> 
ing,  trimming,  and  embroidering  machines;  machines 
for  closing,  binding,  and  cotting-out  stuffs  and  leather ; 
machines  for  nailing  and  screwing  boots  and  shoes. 
Class  46.  Machinery  and  processes  of  civil  engineering, 
public  works,  and  architecture,  including  models  and 
plans  of  or  for  workmen's  dwelling  characterised  by 
cheapness,  combined  with  the  conditions  necessary  for 
healUi  and  comfort.  Class  47.  Machinery  and  processea 
used  in  paper-making,  paper-staining,  and  printing,  in- 
cluding apparatus  for  printing  paper-haii^ngs  and 
fobrics;  for  bleaching,  colouring,  and  dressing  papers 
and  tissues ;  for  paper-making  by  hand  and  machme ; 
type-founding  and  stereotyping  ;  letter-press,  copper- 
plate, lithographic,  and  other  printing  presses  and 
machines.  Class  48.  Workman's  class — Articles  of  all 
kinds  produced  by  men  working  on  their  own  account, 
with  or  without  the  aid  of  their  families  or  apprentices ; 
machines  and  processes  iUostrative  of  work  executed  at 
home ;  work  specially  illustrating  the  skill,  intelligence, 
and  teiste  of  the  workman.  Class  49.  Means  of  locomo- 
tion and  navigation.  Class  60.  Arms  of  all  kinds ; 
apparatos  used  in  hunting  and  flshins ;  military  and 
sporting  arms ;  traps  and  snares ;  lines,  hooks,  harpoons, 
nets,  fiAing  tackle,  and  baits ;  sporting  equipments.  A 
large  lake  being  comprised  in  the  exhibition,  experimenta 
connected  with  vessels  and  apparatus  will  be  tried  thereon. 

Gbovp  V. — PaoDuoTS  (Raw  and  MANUPAcrcBaD)  or 
THB  ExTBAcrrvB  Indvstbjh. 

Class  61.  Mining  and  metallurgy ;  forestry.  Class 
62.  Drugs,  and  chemical  and  phannaoentical  products. 
Class  68.  Leather  and  skins. 

Obovp  VL — AxmiiTAnoN. 

Class  64.  Cereals  and  other  edible  fitrinaceons  jyro- 
daots,with  their  derivatives — Wheat,  rye,  barley,  maizey 
ftc. ;  pearl  barley,  groats,  &c.,  and  various  feculra ;: 
mixed  fiuinaceoos  products;  macaroni,  vermicelli,  &c. ; 
bread,  substitotes  for  bread,  and  pastry.  Class  65.  Fatty 
substances  osed  as  food — ^Fats,  oils,  milk,  hotter,  cheese> 
and  eggs  of  all  kinds.  Class  66.  Meat  and  fish— Meat, 
fresh,  ndted,  and  preserved  in  oil ;  Crustacea  and  shell- 
fish. Class  67.  V^^tables  and  fruit  of  all  kinds,  in 
their  natoral  state,  and  preserved  without  sogar ;  com- 
pressed and  prepared  forage.  Class  68.  Cwndimenta- 
and  stimolants — Sugar;  confectionery;  tea  and  coffee; 
spices ;  cocoa  and  chocolate ;  preserved  fruits ;  liqueurs, 
&c  Class  69.  Fermented  dnnks— Ordinary  and  choica 
wines ;  cider,  beer,  and  spirits. 

ObOCP  VIL — AOKJCULTCBE  AND  HoBTICtaTUBT. 

Class  60.  Specimens  of  agricultural  and  mral  estab- 
lishments ;  modes  of  culture  and  distribution  of  crops ; 
drainage,  irrigatioii,  &c. — Flans  and  models  of  rural 
buildings;  nmchines  and  implements  for  ploughing, 
sowing,  mowing,  and  reaping ;  and  also  for  preparing; 
and  preserving  agricultural  produce  ;  portable  engines  ; 
horse-gear,  and  agricultural  implements  generally; 
organic  and  mineral  manures ;  apparatus  for  chemicat 
and  physical  analysis  of  the  soil ;  systems  for  replanting 
and  cultivating  forests,  tools,  and  instruments  employed ; 
mill-stones,  rough  and  worked.  Class  61.  Olass-houses, 
and  utensils  and  tools  osed  in  horticulture  and  in  the 
decoration  of  parks  and  gardens.  Class  62.  Products — 
Vegetables,  fruit  trees,  seeds,  saplings  of  forest  trees, 
hot-house  and  other  ornamental  plants  and  flowers.  (As ' 
this  class  includes  products  which  require  renewal,  it 
will  be  the  object  of  special  competitiona,  of  which  doe 
notice  will  be  given  to  the  exhibitors). 

Oaotrp  Vin.  —  Matbmals   and   Pbocessbs   op   the 

LlBBRAL    AbTS. 


Class  63.  Printing  and  books ;  lithographic  drawings; 
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engpraTings ;  deooratiTe  paintiiiKi,  &c. ;  carved  and  en- 
graved work ;  drawings  ana  models,  executed  by 
mechanioal  processes  ;  moulded  work  ;  stationery  and 
paper  manufactures ;  bookbinding ;  artists'  materials. 
Olaas  64.  Drawing  and  modelling  applied  to  the  common 
arte.  OlasH  65.  Photographic  proofs  and  apparatus. 
Glass  66.  Musical  instruments  and  accessories.  CIuss  67. 
Medical  and  surgical  instruments  and  apparatus. — 
Special  apparatus  for  veterinary  anatomy;  appliances 
for  baths  and  hydropathy;  g3mmasia  and  hygienic 
apparatus.  Class  68.  Mathematical  and  other  instru- 
ments.— [nstruments  for  topography,  geometry,  survey- 
ing, geodesy,  astronomy,  &c. ;  philosophical  meteoro- 
logies, and  optical  instruments ;  monies,  weights,  and 
measures;  maps  and  apparatus  for  geography  and 
cosmography ;  educational  publications  and  appuances 
for  the  teaching  of  science.  Class  69.  Apparatus  and 
models  for  primary  instruction — Models  and  drawing 
copies ;  systems  of  teaching  sin^g ;  works  of  pupils ; 
libraries  and  appliances  for  the  mstruction  of  adults  in 
the  workshop,  common  schools,  at  home,  or  in  special 
classes ;  collections  of  objects  ;  publications,  documents, 
ice.,  for  promoting  the  development  and  extension  of 
co-operative  societies. 

OaovF  IX — ^WoBKS  OF  Akt. 

Class  70.  Oil  painting  on  canvas,  panels,  &c.;  water- 
colour  and  other  drawings.  Class  71.  Sculpture  and 
die-sinking.  Class  72.  Architectural  designs  and 
models.    Class  73.  Engraving  and  lithography. 

The  Exhibition  being  nniversal,  products  not  specified 
in  the  above  classification  will  be  exhibited  in  the  group 
and  class  to  which  they  respectively  belong  by  their 
origin  or  their  application.  Exhibitan  whose  contHbn- 
tions  bolAng  to  various  classes  must  make  a  separafte 
application  for  each  class,  stating  the  space  requiied 
therein. 

All  communtoattona  fimn  intendiag  ediibitors  should 
be  addressed  to  Mr.  Edmund  Johnson,  Honorary  Secte- 
tary  to  the  London  Committee,  i,  OastU-street,  Holbom. 


AHKUAL  miEBJTAnOHAL  EXHIBITIONS. 


The  offices  of  the  Coaimisaionem  are  at  Uppw  Ken- 
sington-gore, liondom,  W.,  Major-Oeneial  Scott,  O.B., 
aecietary. 

DnrbM  JtwaUwf.— The  Rajahs  of  the  Bombay  Presi- 
dency have  consented  to  the  exhibition  of  their  durbar 
or  state  jewellery.  As  this  j  ewellery  is  not  only  of  great 
value,  but  of  marvellons  workmanship,  and  has  never 
before  been  exhibited  in  this  manner,  the  collection  will 
possess  g^eatand  historical  interest. 

Mnsical  Pitch.— The  Society  of  Arts  will  exhibit  the 
various  forks  showing  the  musical  pitch  in  nae  in  Conti* 
nental  countries.  These  forks  were  collected  during  the 
labours  of  the  Committee  of  the  Society  which  was  ap- 
pointed for  the  purpose  of  establishing,  if  possible,  a 
uniform  musical  pitch. 

Cotton.— Different  varieties  of  growing  plants,  from 
the  various  countries  in  which  the  raw  material  is  pro- 
duced, have  been  obtained,  and  will  be  exhibited  in 
connection  with  the  staple  industry  of  the  Exhibition  of 
1872. 

Typography.— In  addition  to  the  "  Walter  "  printing- 
maohine,  on  which  the  Timet  is  now  printed,  and  on 
which  the  Mail  will  be  printed  three  times  a  week  in 
the  presence  of  the  public,  the  type-composing  and  dis- 
tributing machine,  that  has  been  in  operation  at  the 
Timet  office  for  a  considerable  time,  will  also  be  shown 
at  the  Exhibition  of  1872. 


Xuaieal  Fnblioations. — The  rules  £arthe  International 
Exhibition  of  1872  provide  as  follows  with  regard  to  the 
musical  arrangements: — Bar  M^estor's  Commisaioneia 
will  appoint  a  committee  to  select  for  performance  in  the 
Royal  Albert-hall  new  compositions  of  merit  which  may 
hare  been  published  before  the  Ist  March,  1872,  They 
are,  thoroioro,  desirous  of  receiving  from  the  musical 
academies  and  schools  of  this  and  foreign  countries  the 
names  of  musical  compositions  of  all  kinds,  which  are 
considered  bv  them  of  sufficient  merit  to  be  worthy  of 
performance  in  the  Royal  Albert-hall  daring  the  Inter- 
national Exhibition  of  1872.  The  works  should  be  the 
productions  of  living  composers,  published  before  the  Ist 
March,  1872,  and  may  be  of  a  vocal  or  instrumental 
character,  such  as  oratorios,  cantatas,  sonatas,  overtures, 
glees,  songs,  dance  music,  &c.  It  is  requested  that  the 
information  may  be  supplied  on  or  before  the  3Ist  Harcb, 
1872. 

SnlH  tot  the  Beeaptiom  of  Biitiah  ExhiUta.— The 
entrances  for  the  reception  of  goods  other  than  those  in 
the  Fine  Arts  division  will  be  as  follows: — 1.  East  en- 
trance, in  Exhibition-road.  2.  West  entrance,  in  Prince 
Albert's-rosd.  3.  South  entrance,  in  Exhibition-road. 
AU  objects  must  be  delivered  at  the  boilding,  at  the  en- 
trances specified,  and  on  the  days  named :  -^On  Friday, 
March  1st,  machinery  for  jewellery  (east  entrance) ;  on 
Friday,  March  1st,  machinery  for  paper  and  cotton  (west 
entrance) ;  on  Saturday,  March  2nd,  seiantific  inventions 
(west  entrance) ;  on  Monday,  March  4th,  ootton  (west 
entrance);  on  Tuesday,  March  SUi,  acoustic  appantos 
(south  entrance) ;  on  Wednesday,  March  6th,  paper, 
stationery,  and  -printing  (south  entrance) ;  on  Saturday, 
Maroh  Stth,  reprodnotiaas  (east  eatmaee) ;  on  Taesday, 
March  ISth,  tapestries,  carpets,  and  «m«roideries  (east 
entrance) ;  on  Thursday,  March  14tk,  desiipw  fordeMra- 
tive  maaitfaotnre*  feast  entrattoe^ ;  on  Friday,  Match 
16th,  Aunitnre,  too.  (west  entrmaoe) ;  on  Monday,  Mardi 
18th,  stained  glass  (west  entraoDe) ;  on  Monday,  March 
2Mh,  musical  iDstramenta  (east  sattance) ;  on  "nixmday, 
April  4th,  jewellery  (east  entrance).  AU  objects  onut 
be  delivered  to  the  officers  appointed  to  receive  tium, 
nnpaoked  and  ready  for  immediaita  inspection,  and  tree 
from  all  diarges  for  carriage,  &c  The  only  exception  to 
this  rule  will  be  in  tin  case  cX  maohiaery,  vhiolh  may  bs 
sent  in  cases,  but  must  be  unpacked  by  exhiUtois.  Pack- 
ing oases  of  exhiUton  of  machinery  must  be  removed 
from  tiie  boildings  as  soon  as  the  ^cods  are  onpacked. 
To  Bvery  olnact  a  label,  dnly  filled  in,  must  be  securely 
attached.  The  number  on  this  label  must  correspond  wiu  , 
the  number  of  the  object  on  the  delivery-order.  It  is 
recommended  that  labels  be  attached  to  ODJects  by  wire. 
Delivery-orders,  duly  filled  in,  must  be  sent  in  with  the  . 
exhibits.  These  forms  most  contain  a  complete  list  of 
all  objects  submitted  for  exhibition,  and  the  numbers  in 
the  first  column  mast  oorrsepond  with  the  numbeis  on 
the  labels.  The  doors  will  be  opened  at  eight  a.m.  daily, 
and  will  remain  open  until  fbmr  p.m.,  except  for  one 
hour,  viz.,  from  twelve  to  one  o'dock.  The  vsrioas 
labels  and  forms  may  bs  obtained  at  the  offices  of  the  ■ 
Oommissionets. 

Bnssian  Eleetrotypei.- With  regaid  to  these  elecbo- 
types  in  the  Exhibition  of  1871,  there  are  atpreseat  t«o 
different  processes,  the  one  producing  the  engrsriof 
direct,  the  other  the  galvano-plastic  deposit.  In  the  Sat 
process,  a  polished  metal  plate,  sheltered  bom  the  light, 
IS  covered  with  a  ooat  of  bitumen.  ^Riis  coat,  wUdfi  is 
sensitive  to  light,  is  covered  by  a  photogiaphic  poiltivs 
on  glass,  and  then  exposed  to  the  action  of  light.  In 
order  that  the  positive  may  adhere  uniformly  to  the 
sensitive  surface,  the  collodion  is  detached  from  the 
glass  in  the  following  manner : — The  sensitised  plate  is 
placed  in  a  bath  of  glycerine,  and  after  having  ooB- 
siderably  strengthened  uie  position  with  sublimate  (mer. 
cor.)  and  sulphate  of  carbon,  the  collodion  is  de- 
tached by  rubbing  round  the  edges,  when  it  floats  apon 
the  glycerine.  T^  glycerine  is  wen  vithdiawa  throogh 
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«  k«Ia  Mow,  and  the  ooet  of  oollodion  adheres  firmly  to 
tk«  mrbM  of  the  BeneitiMd  metal  plate.'  The  ez- 
pome  to  Hght  lasts  from  fire  to  ten  mumtes,  aooording 
to  the  weather ;  afterwards  the  plate  is  washed  over,  by 
neaas  of  a  tnft  of  cotton-wool  or  a  hmsh,  with  a 
niztnre  of  oil  of  naphtha  and  essence  of  lavender ;  this 
iiiiitan  acts  -very  dttrhUy  npon  the  parts  of  the  plate 
whidi  hftT«  heea  affected  by  the  light,  hat  easily  re- 
aoTM  ttioae  portiona  protected  by  the  shadows  of  the 
pMiliTC.  The  {ncttire  then  makes  its  appearance,  and 
aiwB  it  haa  attained  the  required  distinefaiesa,  the  plate 
itvMbed,  and  exposed  to  the  action  of  the  Kalranic 
enient,  'which,  acting  npon  the  parts  of  the  plate  ez- 
poad  to  -view,  attacks  the  metal,  and  thus  produces  an 
BiAwtation  resembling  engraving  (copper-plate).  The 
{Ml  is  printed  from  in  the  ordinary  manner.  This 
proen  is  suitable  for  line  drawings.  By  snbstitating 
a  lithognKihio  stone  for  the  metal  plate,  and  a  weak 
MMioo  of  nitric  and  acetic  acids  fbr  the  gslyanio  mor- 
dsat,  %  photograph  on  stone  is  obtained.  In  the  second 
mvcea^  to  a  aolntion  of  gelatine  in  hot  water  is  added 
nebmate  of  potash  or  ammonia.  This  solution  is 
noRd  npon  a  glass  and  allowed  to  dry  in  the  dark. 
Wbeodzy,  this  aensitised  plate  is  placed  under  a  positive 
or  a  negative  (as  the  case  may  be)  and  exposed  to  the 
aettoB  of  Bght  for  from  one  to  twenty  minutes ;  it  is 
ttien  wadied  in  the  dark  room  with  cold  water.  This 
remoTCS  the  bichromate  not  decomposed  by  the  light  in 
the  parts  protected  by  the  shadows  of  the  negative,  and 
cansas  the  gelatine  in  those  parts  of  the  plate  to  swell ; 
\iat  on  the  portions  affected  by  the  light,  and  where  the 
Wmaiate  is  decomposed,  the  water  has  no  effect, 
■ad  the  gelatine  does  not  swell.  In  the  half-tones, 
tk  gslstine  swells  in  proportion  as  it  loses  the  biohro- 
Bta,  thns  inodocing  a  relief.  This  relief  is  utilised  for 
eMntyping,  either  by  washing  it  with  a  solution  of 
ttaiu,  snd  then  blackleading  it,  after  which  a  galvano- 
phitie  depoait  is  formed  upon  the  relief  in  the  ordinary 
■mner,  or  the  plate  may  be  washed  with  a  solution  of 
nUiate  of  iron,  and  a  mould  made  upon  it,  which 
win  serve  aa  a  matrix  for  the  galvano-plastio  deposit. 
Has  process  is  good  for  half- tints.  Printing  ink  may  be 
mhed  to  the  relief  directly  by  mean*  of  a  printing 
Rwer;  the  nnswollen  gelatine  t.(.  that  which  was 
sftcted  by  the  light,  receives  the  ink,  whUe  the  swollen 
S<latiDe  rejects  it.  By  these  means  most  magnificent 
(ietares  era  be  printed  with  all  the  half-tones,  direct 
b<H  the  coating  of  glycerine. 


CO&BBSPOnDBnOB. 


nCPHOVEMENTS  IN  THE  PE00E88  OF 
COINING. 

So, — In  j-onr  Journal  of  Friday  last,  Mr.  E.  Seyd  has 
d^tsiled  with  some  accuracy  my  early  experiments  on 
mamUm  tar  thin,  broad  plates  of  silver ;  he  has  not  vet 
had  tinte  to  find  the  same  kind  of  moulds  made  witn  a 
^(dfoaed,  as  he  calls  it),  and  secured  by  damps,  and 
'kwoulda  were  heated  to  redneaa  by  a  charcoal  fire, 
fie  being  maintained  while  the  fluid  metal  was 
1  into  the  monlds ;  they,  however,  exist,  and  the 
obtained  by  them  are  recorded,  and  are  therefore 
teUe.  I  would  observe  that  the  planing  of 
is  in  nnneoessaiy  expense. — ^I  am,  to., 
Qbobob  F.  Ahull, 
Author  of  the  "  Boyal  Hint" 


upon  Mr.  Bartley's  interesting  paper,  and  the  interesting 
discussion  which  followed  it. 

Mr.  Bartley,  and  the  speakers  who  took  wrt  in  the 
discussion  of  his  paper — even  those  who  differed  with 
him  in  other  respects— were  all  agreed  that  providence  or 
economy  was  indispensable,  both  for  individual  and 
national  well-being ;  and  the  purport  of  Mr.  Bartley's 
paper  was  to  direct  attention  to  some  of  the  means  or 
arrangements  by  which  economy  might  be  facilitated 
and  encouraged. 

The  principal  obstacles,  as  it  was  contended,  in  the 
present  state  of  society,  sure  to  obstruct,  if  not  altogether 
to  thwart,  Mr.  Bartley's  weU-n?eant  schemes  for  the 
improvement  of  his  countrymen,  are  (1)  want  of  money 
out  of  which  to  save ;  and  (2)  want  of  disposition  to  save, 
01  to  forego  present  indulgence  for  the  sake  of  a  greater 
fiitnre  advantage. 

It  cannot  be  denied  that  these  two  most  formidable 
difficulties  do  actually,  at  the  present  time,  stand  in  the 
way  both  of  saving  and  of  jMrsuading  others  to  save. 
But  to  acknowledge  difficulties  does  not  imply  that  we 
intend  to  succumb  to  them.  We  should  rather  be  stimu- 
lated to  meet,  if  possible  to  conquer  them ;  otherwise, 
all  schemes  which  presuppose  their  removal  must  be 
alnndoned,  or  at  least  suspended,  till  that  removal  haa 
been  accomplished. 

While  we  are  all  agreed  in  wishing  to  diminish  the 

extent  and  mitigate  the  bitterness  of  the  poverty  which 

!  prevails  among  us,  we  must  not  forget  that  our  country 

IS  one  of  the  wealthiest,  if  not  the  most  wealthy,  of 

'  the  earth ;   and   wealth   is    the  creation  of  industry, 

.  intelligence,  and  skill,  and  other  industrial  virtues,  pw- 

'  eminent  among  which  is  economy.    There  must,  tlwre- 

fore,  be  very  many  of  the  inhabitants  of  this  country 

richly  endowed  wiUi  these  good  industrial  qualities, 

while  too  many, alas!  are  sadly  deficient  in  them.  Sorely, 

;  then,  the  duty  imposed  upon  us  is  to  leave  no  effoito 

'  untried,  in  order  to  elevate  the  industrially-  defective,  and 

I  consequently   poverty-stricken,  to  a  higher   level    in 

I  attainments  and  conduct.  I  would  on  no  account  favour 

I  the  notion  that  this  duty  is  easy  of  performance.     I 

:  believe  it  will  prove  most  difficult,  but  not  insuperable. 

Indeed,  there  is  much  to  inspire  us  with  hope,  if  not 

with  oonJBdence. 

It  is  but  yesterday,  as  it  were,  that  public  opinioik 
seemed  to  awaken  to  a  sense  of  its  long  neglect,  in  ^• 
viding  that  no  child  shall  be  debured  from  education. 
As  a  people,  we  are  still  groping,  struggling,  and 
wrangling  how  best  to  carry  out  the  beneficent  purpose 
of  the  legislature.  Let  the  intelligent  among  us  unite 
in  aiding  the  legislature,  not  only  to  extend  education  to 
all,  but  to  make  sure  that  education  shall  mean  instruc- 
tion  in  the  conditions  of  individual  and  national  well- 
being,  and  cultivation  of  habits  (economy  amon^  them) 
whidi  will  make  compliance  with  those  conditipns,  so- 
indispensable  for  fritnre  security,  an  equally  indispens- 
able item  in  present  eiqoyment — ^I  am,  &c., 

WnxiAX  Eixis. 
S,  laawitor-twraee,  V^tgmtM-fA, 
5th  Febrnai;,  1871. 


nroUSTEIAL  PROVIDEaTCE  FOR  OLD  AGE  AS 
A  NATIONAL  QUES-nON. 


*a  old  member  of  the  Society  of  Arts,  too 
■^I  »«p«*to  lay,  to  attend  evening  meetings,  may  I 
■■••  •"•jaes  in  your  Jfttrnal  to  omr  a  few  remarks 


INDIAN  FORESTS  AND  INDIAN  RAILWAT8. 

Snt,— In  the  letter  wUdi  yon  frvoured  me  by  insert- 
ing in  your  Joumat  of  the  £2nd  ultimo,  on  the  abov» 
subject,  I  stated  that  I  womd  reply,  in  the  pages  of  your 
Joumat,  to  the  remarks  made  by  the  various  gentlemen 
who  favoured  me  with  their  views  in  discussing  my  paper, 
and  I  will  do  so  iriatim,  in  a  few  short  letters. 

The  first  speaker  was  Mr.  Oiaries  Home,  who  brought 
prominently  to  notice  the  many  difficulties  to  be  con- 
tended with,  in  the  endeavour  to  cover  the  nudity  of 
the  land  with  its  nataral  clothing,  and  he  offered  th» 
following  practical  suagostion  as  a  probable  mode  of 
effecting  such  a  deair^M restoration,  viz: — "Theoifor- 
iag  of  a  small  reward  for  the  planting  of  trees  would,. 
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he  ■WM  convinced,  be  very  beneficial.  Eveiy  villager 
'vonld  gladly  pinnt  a  few  trees  round  bia  house,  and 
these  vrould  grow  to  fine  timber."  But  such  has  failed 
in  Bombay,  an<l  in  ctmiiidenug  this  conviction,  he  must 
pennit  me  to  refer  him  to  bis  previous  remark  that : — 
"It  may  sound  very  easy  to  lay  down  3  or  4  acres  of 
plantation  ;  bat,  speaking  ttom  his  own  experience  in 
India,  only  a  comparHtively  small  proportion  of  the 
savings  arrive  at  maturity." 

This  same  result  seems  very  general  all  over  India,  from 
■a  variety  of  rauxes,  euch  as,  an  excess  t)f  moisture,  or  a 
deficiency  thereof ;  an  unsuitability  of  soil,  locality,  or 
aspect,  a  scorching  heat,  the  absence  of  sufficient  shade 
till  the  yonng  plants  are  established,  the  trespassing  of 
cattle,  who  trample  and  eat  down  the  young  shoots 
and  leaves  in  the  absence  of  sufficient  pastures,  or  when 
such  are  parched  up  by  heat;  the  baneful  system  of 
"  kumri "  cultivation,  by  firing  the  trees  to  grow  crops 
-on  their  ashes ;  and  also  by  the  wilful  destruction  and 
wholesale  plunder  of  some  ill-disposed  natives  them- 
selves. 

I  would  also  point  out  that  the  subject  of  my  paper 
-was  not  the  provision  of  natural  timber,  but  that  of  fire- 
wood, as  a  fuel  for  railway  and  other  requirements,  a 
'want  which,  coupled  with  dear  transport,  is  causing  so 
mach  distress  in  the  Madras  Presidency,  to  which 
loMlity  I,  fur  the  present,  am  confining  my  remarks. 

Now,  the  opinions  of  such  gentlemen  as  are  in  a  position 
to  form  a  valuable  conclusion  upon  the  suggestions  ofibred 
by  Mr.  Home,  tend  to  quite  a  contrary  solution,  for 
nearly  all  the  collectors  of  the  various  districts  of  Madras 
are  agreed  as  to  the  fact  that  it  is  hopeless  to  expect 
that  private  enterprise  will  provide  a  sufficiency  of  wood 
fdel  to  meet  the  present  emergency,  and  that  government 
most  therefore  take  the  matter  in  hand  itself ;  and  they 
Jtasign  many  reasons  for  thinking  so,  among  others,  that 
there  are  so  many  more  preferable  modes  for  the  invest- 
ment of  capital,  which  realises  12  per  cent,  on  loan,  and 
that  the  returns  from  planting  trees  present  too  deferred 
«  prospect  fur  men  of  small  capital,  who  cannot  uSurd  to 
wait  the  requisite  time  for  a  profitable  return  of  outlu.v  ; 
and,  moreover,  waste  land  has  been  freely  ofi'ered  to  the 
general  public  of  Madras  for  a  protracted  period,  free  of 
all  assessments  for  20  years,  if  they  would  only  plant 
such  with  a  certain  number  of  trees  per  acre,  and  even 
permitting  them  to  cultivate  the  land  between  such  trees 
free  of  all  charge  during  such  20  >-ears  of  tree-culture, 
bat  without  any  satisfactory  results.  They  take  up,  in 
many  cases,  the  waste  land,  bat  do  not  perform  the 
agreement  as  far  as  the  growth  af  trees  is  concerned  ; 
tiierafore,  no  reliance  whatever  can  be  placed  upon  such 
a  soorce  of  supply.  The  only  way  in  which  private 
enterprise  could  be  turned  to  account  in  the  provision 
of  firewood  for  Madras,  would  be  by  men  of  large 
capital,  or  a  public  company,  coming  forward  to  find  the 
roqaiaito  funds  for  such  distant  retains ;  but  then,  again, 
they  wonld  look  for  a  considerable  profit,  and  this  would 
not  oheapea  fuel  for  the  railways ;  neither  can  govern- 
ment grow  firewood  cheaply  under  their  present  system, 
«r  under  their  future  programme,  as  far  as  I  have  seen 
it  sketched  out;  but  the  railways  will  find  to  their 
cost  that  wood-foel  will  be  delivered  to  them  only  at 
enhaaoed  prioea,  and  that  i*.  the  reason  why  I  am  so 
desirous  that  my  proposals  for  the  use  of  pent  should  be 
properly  conaiderM,  io  the  fatoiesta  of  eeoncmy ;  and 
thsre  is  net  the  sligbteist  doaHt  tiiat  it  would  provide 
Otata  with  a  cheap  locomotive  fael,  and  an  iimnediato 
sapply,  which  is  so  mach  needad  by  them.   . 

Mr.  Home  further  observes  that : — ''  It  is  exceedingly 
difficult  to  find  a  single  aoie  of  bind  unclaimed  for  sattliag 
or  tat  plastatioB  pgurpoMS.  This  is  anotiier  weighty 
reaon  why  the  spleadid  peat  reserves  that  Madras  an- 
dtahtedly  has  shoald  be  toinad  to  aooonnt,  instead  of 
being  neglected  as  at  present.  With  regard  to  Mr. 
Hone's  ramai^  that  >'  it  was  tail  to  mote  that  when 
the  Vorest  Department  sold  rights  tor  catting  brash  wood, 
thay  were  aaoeadingly  caretel  that  timber  Aoald  not 


bo  cut,"  I  would  observe  that  I  had  not  8tat«d  that  the 
Forest  Department  bud  sold  any  rights  whatever,  and 
that  the  fact  of  their  strictlj'  preserving  the  timber  would 
not  produce  a  supply  of  firewood  in  any  way,  aa  they 
could  not  afford  to  fell  valujible  timbir  to  supply  fuel ; 
it  is  to  the  brushwood  itself,  that  Mr.  Home  aays  they 
sold  the  right  of  cutting,  that  we  must  look  for  a  supply 
of  firewood. 

I  am  much  obliged  to  Mr.  Home  .for  his  different 
remarks,  as  thcr  all  so  ably  support  the  proposals  I  have 
made,  tuwards  looking  for  another  souriu  frum  which  to 
supply  tlie  present  pressing  demand  for  fuel  in  the  Madras 
presidency,  in  which  there  is  plenty  of  peat. — I  am,  &C., 
A.  BoMAiNE  Wbagob,  Lieut-ColooeL 

Old  Charlton,  6th  January,  li'12. 

P.S. — In  Madras,  nearly  ten  yean  ago,  the  tyakem  of 
planting  trees  for  boundary  marks  of  fields  and  holdings, 
in  lieu  of  stones  or  earthen  mounds,  was  tried  in  the 
Qodavery  and  Kistna  districts,  and  failed,  for  the  ryots 
could  not  be  induced  to  water  or  look  after  the  young 
trees  when  first  planted,  and  in  almost  every  case  they 
died.  Again,  another  cause  is  the  physical  unsuitability 
of  certain  districts  for  the  growth  of  trees.  In  Bellary, 
fur  instance,  the  government,  in  182S,  commenced  plant- 
ing topes,  and  a  yearly  allowance  was  granted  fur  the 
purpose.  The  result  of  28  years'  openitions  was  the 
rearing  of  197,913  trees,  at  an  aggregate  cost  (exclasive 
of  interest)  of  193,603  rupees  (£19,300  6ti.),  the  aanoal 
return  being  1,908  rupees  (X190  16s.),  or  less  than  one 
per  centl  It  is  not  surprising,  therefore,  that  planting 
is  not  a  favourite  speculation  in  Bellary,  and  such  a 
sample  cannot  possibly  be  instruraeotul  in  leading  any 
person  whatever  to  invest  in  such  an  undertaking, 
especially  when  you  bear  in  mind  that  money  on  loan 
r^ses  12  per  cent,  in  Madras.  "Why,  then,  should 
])ersons  invest  in-  topes  at  1  per  cent.,  when,  moreover, 
they  may  be  greatly  injured  in  various  ways,  and 
plundered  wholesale  by  the  dishonest.  It  is  true  that 
many  Uosuarina  plantations  are  now  being  formed  in  the 
neighbourhood  of  the  town  of  Madras,  but  why  is  this  i 
Simply  the  cupidity  of  individuals  has  been  very  likely 
excited  by  the  present  high  price  of  fuel  there,  and 
hoping  to  realise  a  large  income  from  it.  But  this  tott 
of  planting  would  in  no  way  benefit  the  nilways,  so  as 
to  enable  them  to  curry  the  locked  up  merchHndise  at  a 
cheaper  rate.  What  they  require  is  a  cheap  fiirl  goih  as 
I  have  suggested ;  it  is  the  only  remedy,  and,  though  it 
has  been  treated  with  a  very  prolonged  neglect,  it  must 
be  resorted  to,  after  many  more  h^ge  sums  hftre  been 
recklessly  squandered.  A.  B.  W. 


SUGGESTIONS  FOR  A  RE-CONSTRUCTION  OP 
THE   THEORY    OF    LIGHT. 

By  W.  Cave  Thomas,  Esq. 

"  The  nature  of  light,"  says  Sir  John  Herscbcl,  " 
always  been  involved  inconsiderable  doubt  and  mystery, 
and  the  theory,  even  at  this  present  time,  has  not  reaehe 
that  ultimate  result  which  for  ever  precludes  suggestioi 
Nevertheless,  in  England,  any  attempt  to  clear  it  uom  '' 
entanglements  is  regarded  by  many  as  profane,  rash.  < 
presumptuous.  The  science  is  under  *°  the  shadow  of 
great  name,"  and  must  not  be  touched.  The  dis]^ 
of  scientific  instruction  have,  it  is  true,  in  the  course 
a  century,  been  ndiictautly  brought  to  tolvrate  an  hyj^ 
thesis  which  Newton  rejected  ;  but  it  has  been,  in  m»n; 
instances,  accepted  with  as  little  insight  as  to  ita  i 
bearing  on  the  science  of  colour,  that  the  language  of 
corpuscular  hypothesis  and  many  of  the  notions  prop 
belonging  to  ft  have  been  transferred  and  incongruoi 
grafted  on  the  new  "stock."  I  cannot,  therefore, 
better  than  preface  these  suggestions  with  the  gaard< 
langusge  of  Herschel,  which  shows  that  the  theory 
light  is  by  no  means  that  complete  and  exact  scienoe  whi< 
aoate  of  the  "neophytes  of  the  gate"  woald  hAV«  M 
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Mkre.  l^tii  ngard  to  thete&motioiiof  light  bythepriam, 

wUeh  i«  oommooly'  snpfxaed  to  be  the  best  ondentood 

{Ktin  the  ondalstoiy  theory,  he  says, "  it  ha*  not  been  folly 

nccMifal  in  woomidting  for  what  may  be  considered  the 

diief  of  all  optical  fu^  the  pTodiiction  of  coloun  in 

tkeoidiiuiT  le&action  of  light  by  a  prism,  of  which  the 

iheoiy  of  Newtom  giTes  a  complete  and  elegant  explana- 

tioD;"  ud  again,  "thia  which  has  often  been  urged 

ii  objeciioa  to  it,  remains  still,  if  not  quite  onanswered, 

it  Ie«t  only  imperfectly  remored ;"  and,  in  reference  to 

tke  iiuthenaiti(»I  theory  of  vibratory  and  imdulatory 

Bolioiu  in  general,  he  stetee  that,  "  it  is  one  of  the 

■taoit  intricacy,  and,  in  spite  of  every  exertion  on  the 

fut  of  the  most  expert  ^^meters,  continaes  to  this  day 

to  pre  continoal  occasion  for  Areah  researchea,  while 

ihanaena  are  oontinnally  presenting  themselves  which 

ikwhowfiu'  we  are  ftom  being  able  to  deduce  all  the 

|«tieii]»re,  even  of  cases  oompuatively  simple,  by  any 

Imt Ruoning  from  first  principles.   And  we,  moreover, 

Kninm  Brewster,  "  that  difference  of  colour  is  not  an 

aUiSHt  teat  of  difference  of  refrangibiltly." 

He  theory  ef  the  harmony  of  oolonr,  however,  florms 
t  (omplete  section  of  the  subject  in  itself,  and  its  con- 
aimtioB  it  as  mnoh,  if  not  more,  the  province  of  the 
foitet  than  the  phyaidst,  and  is  equally,  if  not  more, 
vitUnthspuater's  means  of  experimental  inquiry.  It 
it  1^  tha  poitioa  of  the  subject,  therefore,  that  my 
sttaitJoB  luB  been  chiefly  concentrated.  Much  which 
■  im  Btdown  npon  other  points  must  be  considered  as 
ta^n.  «nd  be<»iiae  it  either  appeared  to  me  to  be  a 
nnastible  nggeetion  or  a  logical  deduction  from  an 
Wfiied  position. 

1.  Frimary  position  of  the  undnlatoij  theonr.  Light 
« « aanatian  produced  by  vibratory  action.  lliere  is  no 
■ittet  of  light 
KoTt— As  the  ordinary  modes  of  force  are  adequate 
teprodnoe  lominons  sensations,  wave  action  does  not 
fRwr  to  be  absolutely  essential.  For  instance,  pressure 
B  tke  comer  of  the  eye,  a  blow,  coughing,  congestion  of 
fcTwelsof  the  eye,  &c.,  give  rise  to  sensation  of  light 
udwionr. 

Cuticles  of  light  are  not  supposed  to  travel  from  the 
■a  to  tie  earth,  as  in  the  Newtonian  hypothusis,  but 
WMction,  to  bo  communicattd  to  iaturvuning  matter 
^wlaijction,  the  waves  producing  the  sensation,  being 
« lut  of  a  scries  between  the  object  and  eye. 

2-  TaTu  of  different  periodicity  uMkIuco  different  sen- 
•ti™!  of  colour. 

Hon.— Bat  it  cannot,  therefore,  be  said  that  every 
**^  peiiod  produces  its  special  sensation  in  the  healthy 
^;  fcr  it  will  elsewhere  be  shown  that  the  same  period 
■T  ptodnoe  diSigrent  sensations  under  different  rdative 
ccaditions. 

,  '■  Colour  is  not  a  property  of  the  waves  or  undula- 
'KM  themselves,  nor  of  the  particles  of  matter  undulating, 
»  of  the  external  object,  but  a  condition  or  affection  of 
wientient  "       "  .     -  - 


>'*  atonal  correlate  is  vibratory  matter. 

Son.— These  fscts  have  only  hitherto  been  recognised 
^* /fC'  ^d  slovenly  way,  nor  have  they  been  pushed 
to  ttor  logical  consequences.  The  language  in  popular 
"•upon  the  subject  has,  therefore,  been  very  incorrect 
m  nualoidiDg,  as  sensations  can  by  no  posaibility  be 
™»attd  from  the  eye  to  external  objects ;  it  is  absurd 
*^«K_of  colonrs  being  "absorbed,"  "  reflected,"  "re- 
ij*™'  4o.  But  if  we  cannot  speak  of  sensations 
•^^sWbed,  reflected,  and  refracted,  we  may  of  wave 
jr^^*i°g  reflected  and  refracted,  but  surely  not 
~'™*.  It  may  be  transferred  and  dissipated,  as 
•^W.  of  force. 

colonis  are  but  sensations,  there  can  be  no 
^y  ooloun,  except  in  respect  of  succession,  and 
<"»  of  nccsaaien  is  a  matter  of  will.    Senaaiiooa 


•onnot  be  mixed.  The  ocnlor  spectmm  of  what  ia  com- 
monly  called  a  primary,  is  a  secondary ;  of  what  is  com- 
monly called  a  secondary,  a  primary ;  idiowing  that  each 
is  pqually  a  simple  and  nnmixed  sensation,  a  prime.  If  it  be 
affirmed  that  two  sensations  ore  distinguishable  in  a  secon- 
dary, they  must  be  distinct  sensations  still,  or  they  could 
not  be  distinguished ;  if,  on  the  contrary,  we  assume  that 
the  united  action  of  two  wave  periods  simply  produces  a 
sensation  distinct  from  the  other  two,  that  must  be  un- 
mixed, and  a  prime.  "  One  of  the  most  interesting  facts 
relating  to  the  phenomena  of  vision  is,  that  the  imprea- 
sion  of  different  colours  on  corresponding  identical  spots 
of  the  true  retina  does  not  give  nse,  aa  a  general  rule, 
to  an  intermediate  sensation,  but  one  of  the  colours  pre> 
domiuHtes  in  part,  or  in  the  whole  extent  of  the  field  of 
vision,  and  the  impression  made  on  the  other  retina  is 
only  perceived  in  spots,  where  the  first  is  wanting.  Some- 
times one  colour  predominates,  sometimes  the  other — 
sometimes  one  is  seen  as  a  cloud  on  the  ground  of  the 
other,  or  they  alternately  obliterate  one  another.  If 
long  continued,  the  intermediate  sensation  may  ensue, 
but  not  for  any  length  of  time."  A  sensation  is  a  state 
or  condition  of  the  sentient.  The  same  part  of  the  sentient 
cannot  be  in  two  different  conditions  of  the  same  kind  at 
one  and  the  same  moment.  We  cannot  experience  60' 
and  20°  of  temperature  in  the  same  portion  of  our  bodies 
at  once.  And  we  have  to  recollect  that  the  modulations 
which  produce  the  sensations  of  light  are  only  the  avant' 
eourieri  horn  some  intense  source  of  heat,  those  more 
delicate  and  rapidly  communicated  vibrations  which 
cannot  he  detected  by  the  common  nerves  of  feeling. 
Still,  heat  and  light  are  merelv  different  effects  on  the 
sentient  produced  by  one  and  the  same  cause,  the 
difference  of  colour,  as  the  difference  of  temperature, 
being  a  difference  of  degree  and  not  of  kind. 

4.  The  sensation  of  whiteness,  or  of  white  light,  is 
supposed  to  be  produced  by  the  simultaneous  action  of 
waves  of  every  periodicity  on  the  same  elementary  por> 
tions  of  the  retina. 

NoTB. — Newton  thought  there  were  seven  primary 
colours ;  then  it  was  decided  that  there  were  only  three, 
and  that  theso  three  were  adequate  to  the  production, 
not  only  of  all  the  colours  in  nature,  but  oC  white  li^t. 
And  (luring  this  period,  embracing  the  present  tune, 
these  three  primaries,  with  their  secondaries,  have  been 
verbally  muffled  about  aa  if  sensations  had  objective 
existence,  and  wj  have  been  &vont«d  with  the  edifying 
intelligence  that  three  colDur-sensaiioas  pioduoe  all  tha 
colours  in  nature.  From  other  sources,  we  learn  that 
the  prismatic  spectrum  it  piodnoed  by  an  infinite  number 
of  wave  periods,  every  one  of  which  is  undeoomposahle^ 
and  therefore  a  prime.  In  speaking  of  wave  action,  w« 
have  to  recollect  that  this  is  simply  a  mode  of  force— » 
certain  kind  of  mechanical  action.  Now,  if  several  forcsa 
act  simultaneously  on  one  point,  the  effect  on  that  point 
is  the  result  of  the  sum  of  those  atnfxal  forces,  which  an 
then,  to  all  intents  and  porpoaea,  one  force.  If  wavea  of 
every  periodicity  ooonr  in  a  right  line,  or  in  one  and  the 
same  chain  of  particles,  they  could  not  act  simnltaneooaly 
at  every  joint  in  that  chain.  Even  if  it  be  supposed 
possible  for  wavea  of  different  periods  to  act  simnl- 
taneously  on  one  chain  of  particles  without  interference, 
they  coiUd  only  act  in  sneceaaion  on  the  retina.  What 
is  we  effect  of  waves  of  different  periods  acting;  ninal> 
taneously  on  a  monochord  F  If  the  various  penodioitiea 
which  are  said  to  constitute  the  sensation  of  white  light 
do  not  act  in  one  line  upon  one  unbroken  chain  of  con- 
tiguous particles,  they  moat  be  communicated  side  by  aide 
in  separate  and  distinct  lines,  as  rags  of  force  popularly 
conceived ;  in  this  case,  the  order  of  the  grouping  wonui 
have  to  be  determined,  and  they  could  only  be  made  to 
act  simultaneously  on  one  point  by  artificial  means. 

6.  The  study  of  the  theory  of  light  then  naturalljr 
divides  into  two  parts :— 1st,  that  of  the  sensiitions  of 
light ;  and  2ndly,  tkot  of  tha  nerfumiool  prodact«Bi  of 
«A  tbe  dynottiea  of '  uaduktory  action. 
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.  Non. — ll>e«tadyof  theflntiaKoreeadlypiosecated 
than  that  of  the  second,  for  to  obtain  a  ecientifie  know- 
ledge of  the  fonner  we  have  but  to  experiment  upon  our 
•wn  eyea.  This  ia  why  it  waa  possible  for  the  greatest 
coloorists  to  exist  before  and   independently  of  any 

Ebysical  theory  being  propoonded ;  but  the  study  of  the 
itter,  the  dynamics  of  waves,  in  reference  to  the  prodnc  - 
tion  of  the  sensations  of  light,  has  to  be  comment^  with 
an  assumption,  and  experiments  to  be  conducted  with 
delicate  and  costly  instruments. 

6.  The  physical  or  mechanical  action  of  waves  forming 
the  second  part  of  the  subject,  requires  a  more  searching 
investigation  than  it  h»s  yet  received,  and,  unfortunately, 
the  stua^  has  hitherto  been  clogged  by  a  certain  vague 
attribution  of  colour  to  the  waves  themselves ;  but,  now 
that  the  consideration  of  the  wave  is  emancipate  from 
the  consideration  of  the  sensation,  we  may  prosecute  this 

C'tion  of  the  subject  as  an  independent  study,  and  note 
one  wave  may  interfere  with  and  modify  another. 
The  following,  by  analogy,  may  suggest  somewhut  for  con- 
sideration : — "The  sound  of  one  body  may,  under  certiiin 
conditions,  excite  in  another  insulated  elastic  body,  not 
merely  resonance,  but  also  a  new  production  of  sound ; 
the  soond  emitted  by  the  body  thus  secondarily  thrown 
into  sonorous  vibration  being  in  this  case  the  note  peculiar 
to  itself,  and  different  from  that  produced  by  the  body 
primarily  affected.  Stretched  strings  will  reciprocate 
the  sounds  of  other  bodies  by  the  notes  for  which  their 
degree  of  tension  fits  them.  For  this  to  occur,  it  appears 
to  be  necessary,  not  merely  that  the  sonorous  body 
secondarily  affected  be  very  elastic  tmd  bounded  by  free 
surfaces,  but  also  that  the  number  of  the  vibrations  in 
the  note  which  it  is  adapted  to  yield  ajiould  bear  a  simple 
numerical  relation  to  those  of  the  original  sound.  Finally, 
an  elastic  sonorous  body  of  definite  extent  may,  under 
certain  conditions,  even  modify  this  pitch  of  the  sound 
yielded  by  the  body  primarily  thrown  into  sonorous 
vibration,  the  vibrating  of  each  reciprocally  influencing 
those  of  the  other,  so  as  to  give  rise  to  undwations  which 
differ  £rom  those  proper  to  either  separately. 

7.  If  there  be  no  secondary  or  mixed  sensations,  every 
•eolation  is  a  simple,  unmixed  prime.  It  may  yet  be 
nrged  that  there  are  secondary  or  mixed  wave  periods. 
ITow,  if  two  waves  of  different  periodicity  can  really  be 
mixed,  the  result  can  be  no  other  than  an  intermediate 
•nd  distinct  wave  period,  one  of  that  infinite  series  of 
'Wave  periods,  producing  all  the  various  sensations  of  the 
«pectram.  But  it  is  affirmed  that  every  simple  wave 
period  prodocing  the  spectrum  is  nndecomposable — is  a 

Kime.  How,  the  sensations  of  the  spectrum  include 
th  what  are  called  primaries  and  secondaries;  therefore, 
«11  the  secondary  sensations  in  the  spectrum  are  simple 
sensations,  produced  by  primes,  nndecomposable  periods. 
These  secondaries,  however,  may  be  simulated  by  the 
combination  of  two  different  prismatic  wave  periods,  but 
jn  this  case  they  are  again  resolvable. 

8.  The  law  of  compensation  is  essentially  the  same 
tiironghont  the  cosmos.  Any  kind  of  phenomenon 
'floctaaUng  in  infinite  gradation  between  limits  presents 
a  series  of  terms,  of  wUoh  one-half  is  in  excess,  the  othftr 
in  defect  of  a  mean ;  and  there  will  be,  for  every  term  in 
excess,  another  in  defect,  the  sum  of  which  will  equal  the 
maximum  limit ;  or,  in  other  words,  there  wUl  be  a  series 
of  coiresponding  and  compensating  pairs  within  those 
limits,  of  which  the  sums,  taken  two  and  two  together, 
will  be  equal.  This  applied  to  the  ^mut  of  wave  periods, 
would  imply  that  there  is  a  series  of  periods  in  thnt 
gamut,  which,  combined  two  and  two,  would  compensate 
one  another,  and  produce  the  sensation  of  whiteness,  or 
of  white  lif^t,  as  confirmed  by  ocular  experiment,  and 
the  series  of  pairs  of  dioptric  colours  producing  white 
light  in  chromatic  polarisation.  The  explanation  com- 
monly given  of  the  ocular  spectra,  or  accidental  oolonrs, 
kas  two  bearings : — 

1st  It  attribute*  the  ssqnentsenfation,  or  spectrum,  to 
UMonbilityof  thf»rstiak  to  the  initMa  MiMtion,  and, 


consequently  its  •uaeeptibility  to  the  rnmaining  and 
compensating  constituents  of  white  light,  a*  that  is  com- 
monly  understood.* 

2nd.  The  truth  of  the  explanationeommoBly  givenbeiag 
taken  for  granted,  the  phenomena  of  the  oeiuar  spectra 
have  been  r^parded  as  confirmations  of  the  popular  con- 
ception of  Uie  constitution  of  white  lig^    Now,  if  the 
first  position  be  untenable,  that  conception  loses  what 
his  hitherto  been  considered  a  very  important  testimoDy 
to  its  truth.     Let  us,  then,  first,  consider  the  doctrine  M 
insensibility,  which  pales  befitre  the  following  fiu^: — 
Insensibility  in thenervoussyatem  is  that  state  which  moot 
nearly  approaches  paralysis  or  death  of  the  i>art  sfrocteid, 
thnt  state,  in  &ot,  in  wbaoh  a  remedial  reaction  can  only 
take  place  after  a  considerable  lapse  of  time.    When  any 
portion  of  the  nervous  system  is  reduced  to  a  state  of 
insensibility,  it  is  dead,  as  the  term  implies,  to  all  sonsa- 
lion  whatever ;  but  instead  of  such  a  state  of  the  retina 
as  this,  we  have  a  counterbalancing  activity  in  pndaeily 
the  same  spot,  as  a  very  precaution  of  nature  to  preserve 
its  delicate  organisation  from  the  injury  which  wo^ili 
ensue    on    repeated  reduction  to  insensibility.     It  is 
probably,  too,  by  this  rapid  reaction,  that  the  irradiation 
of  action  producing  sensations  of  oolour  is  preroitcd, 
and  the  images  of  objects  maintained  clear  and  well- 
defined  upon  the  retina.    This  irradiation,  under  oertain 
conditions,  does  sometimes  occur.  Although  this  doctiins 
of  insciiaibility  may  appear  to  receive  some  colonrabia 
support  from  the  fact  that  vivid  initial  sensations  ars 
succeeded  by  dark  ocular  spectra,  it  is  totally  inadequate 
to  explain  why  dark  initial  sunaations  should  bo  rephteed 
by  vivid,  more  luminous  spectra,  as  the  retina  in  this 
case,  so  far  from  being  insensible,  is  evidantiy  moi« 
susceptible  and  vivacious  in  the  very  same  qwk    Tha 
German  physicists  had  discerned,  more  than  twenty 
years  since,  the  inadequacy  of  the  explanation  commonly 
offered,  but  without  sug^pesting  any  new  hypothMia. 
But  of  this  remarkable  liberation  of  contraries  in  the 
phenomena  of  the  ocular  spectra,  my  theory  of  compen- 
sation would  appear  to  furnish  a  perfectly  consistfflit 
and  satisfactory  exphination.  But  not  onljr  is  the  doctrine 
of  insensibility  fEiIlacions,  but  the  notion  that  these 
spectra  exist  elsewhere  than  in  the  sentient  eye ;  for  thiT 
may  be  experienced  if  the  eyes  be  turned  into  a  perfactlT 
dark  cavity,  whilst  they  should  not  if  the  old-&ahioo<a 
explanation  were  the  true  one — nay,  more,  are  experi- 
enced if  the  eyes  be  perfectly  enveloped  agiunst  all  ex- 
ternal light  dearly  demonstrating  that  this  class  of 
phenomena  is  entirdy  due  to  a  change  of  condition  in 
tile  part  primarily  affected,  and  not  to  any  action  from 
without,   though   external   action   may   modify   them. 
Therefore  the  phenomena  of  the  ocular  ^pectra  in   no 
wise  tend  to  confirm  the  popular  notion  respecting  the 
constitution  of  white  li^ht.    Again,    if  we   receive  a 
mitigated  but  tolerably  vivid  sensation  of  the  image  of 
the  sun  on  the  retina,  say  on  a  misty  morning,   or  at 
eventide,  we  shall  find  that  an  ocular  spectrum,  which 
appears  dark  when  our  eyes  are  turned  towards  the  sky, 
will,  if  they  be  closed,  appear  luminous,  and  clionge  to 
various  colours,   although   we  may  open  them  again 
within  a  brief  space  of  time,  and  find  that  the   former 
appearance,  the  dark  ocular  spectrum,  will  re-app<«r, 
which  shows,  not  only  that  the  dark  spectrum  whi<^ 
obtained  when  our  eyes  were  first  turned  towards  the 
sky,  and  which  is  usually  attributed  to  insensibility  of  tha 
retina  in  that  spot,  becomes  a  vividly  luminous  senaatica 
if  the  eyes  be  closed,  but  also  that  a  sensation  may  bs 
changed  by  a  difference  in  the  condition  of  its  surround*, 
ings  in  the  field  of  the  retina.    Analogous  sensations  sia 
experienced  in  other  affections  of  sense  under  changed! 
relativity. 
There  is  another  fact  which  I  have  observed,  aad  it^ 


•  Wa  Ynut  ooafMi  this  hu  always  spp«and  lo  ■<  a  ibUm^ 
HibamisD  mods  of  utoreto  produce  snater  ■lucepllMilty  by  tar 
scnstblllty.  ThU  elan  of  pbmomeu,  too,  be  it  noiwbfrt,  aM 
-    trwtMlefaiirthsrwartsstiraataBdotjMO*^  I 
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r°  M  fiuther  notice,  fix.,  the  moTement  of  nwotn  in 
field  of  the  retina. 
9.  Another  phenomenon  which  mar  prove  of  impor- 
taaee  in  reconsidering  the  theory  of'^  hght  ia,  that  we 
baoome  ohliTious  to  the  gepertl  tone,  or  key,  of  the  nn- 
dola^os  which  are  exciting  the  Tarioiu  ■enaationa  of 
ooloar,  imlees  a  portion  of  the  retina  be  affected  with 
■euitiaai  in  another  tone  or  key.  Thus,  if  we  look 
for  toy  length  of  time  through  what  are  commonly,  bat 
eDeoMoaly,  called  either  green,  red,  blue,  or  other 
ooloand  media,  we  become,  after  a  time,  nnconacions  of 
the  tone,  which  for  the  time  being  is  a  common  con- 
ditHo,  vhich  seems  to  indicate  that  the  sensation  of 
whitfiw  is  a  consequence  of  a  common  basic  propor* 
tioB  nnderiying  all  the  wave  periods.  If  artists  paint 
V  what  is  erroneoosly  called  yello^ir  light,  yellow  ap- 
jmn  white ;  if  by  blue,  blue  appears  white ;  if  by  red, 
nd  appeaa  white,  &c.  Therefore  it  ia  that  a  picture 
nU  never  produce  the  impression  the  artist  intends 
mdar  other  ecmditioiis  tha^  thoae  in  which  it  waa 
Minted,  unless  executed  for  another  condition  with  this 
nreknoiHedge.  The  exact  and  coireci  statement  of 
tkia  &et  is  very  difficult ;  it  will  be  sufficient  for  the 
jnaeot  if  I  have  succeeded  in  indicating  it. 
_  10.  To  what  extent  is  Uie  periodicity  of  an  ondola- 
tion  modifiable  f  The  difference  in  wave  periods  are 
(mly  uropoftiaaal  differences ;  all  the  wave  periods, 
thovMnv  are  only  differentations  of  one  species  of  force. 
His  brings  the  constitation  of  the  gtunnt  of  colour  into 
etoaar  analogy  with  that  of  music,  but  renders  worth- 
bas  many  ^nner  ingenious  attempts  to  reconcile  the 
two  Imrnooies,  by  the  triads  of  primaries  and  secondaries 
of  the  aU-£utuoned  theories. 


PUBLIC  AKCHITECTURE. 

The  TlmM  has  pnblished  the  following  letter,  showing 
ihe  right  which  the  public  onght  to  exerciae  in  tiie  taate 
of  paUic  boildings,  which  are  always  in  sight,  to  please 
and  educate,  or  to  disgust  and  degrade :  — 

Seb, — ^Do  the  public  and  Parliament  realise  the  fact 
that,  at  the  present  time,  more  than  £2.000,000  sterling 
is  pledged  to  the  erection  of  public  buildings,  the  archi- 
teotore  of  which  has  been  decided  in  the  most  absurd 
and  hap-haiardoas  fashion  P  Never  has  the  violation  of 
eooimoa  sense,  in  the  determination  of  what  our  public 
baildings  are  to  be,  been  so  conspicuous  as  at  the  present 
time.  To  mention  only  great  public  buildings,  arrange- 
■Maita  are  made,  or  bein^  made,  for  building  the  Law 
Coorta,  the  public  offices  m  Downing-street,  the  National 
Galleiy,  the  South  Kensington  Museum,  the  Natural 
Histoiy  Knaeum,  and  the  Post-office.  The  plana  for  the 
War-office  and  Admiralty  are  being  conaidered.  Heaven 
ealy  knows  how,  or  by  whom. 

I  am  not  going  to  aay  anything  about  atylea  of  atchi- 
(ectoze,  or  to  express  any  preference  for  imitating  Greek 
Qt  Boman  temples,  Gothic  cathedrals  or  castles,  Benais- 


■aee  palaces,  or  any  new  and  eclectic  mixture  of  all 

ftMsaiyles;  but  I  aak  for  a  little  apace  to  prove  the 

i    Mac  want  of  system,  control,  and  responsibility  which 

.    Mw  jnevaila.    The  words  which  Mr.  Gladstone  used,  in 

:    m/fy  to  Mr.  Ayrton  (miroitb  dictu)  in  1860  are  still  as 

'    MaeaUeas  then.    There  ia  still  a  "lamentable  and 

wylarable  state  of  our  whole  arrangements  with  regard 

la  fta  management  of  public  works.    Vacillation,  un- 

ewlaintr,  costliness,  extravagance,  meanness,  and  all 

tte  oonniicting  vices  that  could  be  enumerated  are  united 

m  oar  pzeaent  system.  There  is  a  total  want  of  authority 

to  Urmct  and  pnde." 

Wa  Ixave  a  First  Commiadoner  of  Works,  who  ia  some- 

fmrr  xb  the  Cabinet  and  aometimea  not.    He  takes  hia 

vadeaa  from  the  Treaaoi;y,  which  by  flta  and  starta  lata 

^n  ^we  his  own  way.    If  by  chance  the  Chancellor  of 

ft>  Kceliaqiiar  is  a  great  connoiaseur  of  architecture,  or 

ttiate  Wnisalf  so,  flien  there  ariaes  a  litUs  friction 

)  ftaetioBaries,  but  the  Tressiuy  is  the  con- 


stitutional authority  for  finance,  and  if  it  goes  into  archi- 
tecture it  ateps  beyond  ita  province.  Theoretically,  the 
Firat  Commissioner  for  Public  Works  is  a  minister 
accountable  directiy  to  Parliament ;  he  is  not  chosen,  and 
oujght  not  to  be  chosen,  for  any  profeasional  qualifications. 
His  buaineaa  ia  to  be  responaible  to  Parliament  for  tiie 
administration  of  a  proper  ayetem.  But  the  working  of 
the  present  "  no  ayatem  "  la  to  permit  the  Firat  Com- 
miaaioner  for  the  tune  being  to  indulge  in  any  whima  of 
his  own.  At  one  one  time,  it  may  be  "  costlineaa  and  ex- 
travagance," as  Mr.  Gladstone  aaya.  He  may  be  suc- 
ceeded by  a  minister  who  acta  with  "  vacillHtion  and  un- 
certainty," and  then  may  come  a  minister  to  whom  Mr. 
Gladstone  would  impute  "meanneaa."  During  the  reign 
of  Lord  John  Manned,  the  public  were  threatened  with 
a  period  of  Gothic  buildings.  The  public  offices  in  Down- 
ing-atreet  were  deaigned  aa  Gothic,  and  the  harlequin 
wand  of  Lord  PcUmeiston  (not,  by  the  way,  Firat  Com- 
miaaioner  of  Worka,  but  Firat  IJord  of  the  Treasury) 
turned  them  into  what  waa  intended  to  bo  Italian  re- 
naissance. The  building  for  the  University  of  London 
was  actually  begun  as  a  Gothic  building,  and  it,  too, 
turned  into  an  Italian  one.  Just  the  opposite  occurred 
with  Captain  Fowke'a  deeigna  for  the  Natural  History 
Museums.     He  obtained,  by  unanimous  consent,  the  first 

Srize  in  an  open  competition  for  an  Italian  building.  He 
iea;  Mr.  Cowper  l^mple,  with  delightful  innocency, 
puts  the  execution  of  it  into  the  hands  of  a  Gothic  arcm- 
tect.  Lord  John  Manners  re-appears  in  hia  finvourite 
character  aa  First  Commiaaioner,  and  puts  aside  the 
design  chosen  by  a  public  competition  for  one  in  a  style 
of  Gothic  whidi  it  ia  difficult  to  characterise,  and 
approved  by  no  one  but  himaelf.  Some  people  call  the 
afyle  Byzantine,  and  othera  Norman.  It  ia  said  that  Mr. 
Ayrton  ia  going  to  be  reaponaible  for  the  execution  of  it, 
if  ParUument  ^ow  him.  It  ia  auppoaed  that  the  present 
Chancellorof  the  Exdiequer  ia  the  architectural  authority 
for  the  Law  Courta,  having  once  recommended  the  House 
of  Commons  to  adopt  the  style  of  Inigo  Jones. 

Is  there  no  cure  for  thia  r  la  it  beyond  the  adminis- 
trative capacity  of  this  country  to  find  one  ?  I  think 
not.  In  a  oonatitutional  country  like  our  own  we  cannot 
have  any  Pope  in  architecture ;  but  it  doea  not  follow 
that  we  are  to  have  public  buildings  inflicted  upon  ua  by 
auch  a  ayatem  aa  I  have  described  in  the  words  of  Mr. 
Gladstone.  I  submit  that  the  cure  can  be  found  in 
the  watchfulness  and  expreavon  of  an  enlightened  public 
opinion  acting  upon  Parliament  and  the  government  of 
the  day.  I  uive  ahown  that  the  responsibility  of  the 
Firat  Oommiasioner  of  the  day  lasts  only  for  a  little  time, 
and  then  passes  on  to  a  successor,  while  the  administra- 
tion of  public  buildings  is  continuous.  Even  in  the  ad- 
ministration there  is  no  continuity  of  the  same  indi- 
viduals to  act.  Within  four  yeara,  tie  permanent  adviaer 
of  the  Firat  Commiaaioner  haa  been  changed  three  times, 
and  he  has  been  an  architect  competing  in  practice  with 
his  fellow  architects,  an  architectural  author,  and  a 
B<^al  Engineer. 

But,  although  the  public  haa  to  pay  for  ugly,  un- 
scientific buildings,  produced  by  "  vacillation,  uncertainty, 
costiinesa,  extravagance,  meanneaa,"  and  to  have  its 
taate  corrupted  by  them,  the  public  haa  no  real  voice  at 
all  in  tiie  work.  At  thia  very  moment,  what  doea  the 
public  know  of  the  outaide  of  the  Law  Courts,  which  it 
will  nee  daily,  and  future  ages  will  have  to  look  upon  for 
centuriea  ?  It  waa  at  the  fag-end  of  last  seaaion  only 
that  plans  were  put  up  in  the  library  of  the  House  of 
Commons,  which  jaded  membns  would  not  look  at.  The 
architectiual  newspapers  have  published  woodcuts.  But 
these  two  modes  of  publication  are  wholly  inavUBcient. 
Parliament  ahould  insist,  before  the  elevation  is  com- 
menced, upon  havinga  model  upon  the  same  scale  aa 
Wren's  model  of  St/Paul'a.  We  aw  going  to  apend  at 
least  £760,000  on  these  courts.  A  proper  model  only 
can  show  what  we  are  to  get  for  our  money. 

At  the  very  laat  poasiUs  day  of  hist  aeasion  £30,000 
were  voted  on  aooonnt  of  £3<0,000,  the  estimateiioost  of 
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a  Kataral  Historr  Mnsenm.  Some  half-dozen  mem'beTa 
of  the  House  of  Commons,  remaining  in  town  to  pass  the 
Appropriation  Act,  were  just  able  to  ohtain  a  glimpse  of 
the  designs  for  this  museam  in  the  library  of  the  Hoase 
of  Commons,  and  this  is-  all  the  public  know  of  that 
architectural  scheme.  But  in  this,  as  in  a  former  case,  a 
model  should  be  made  and  exhibited  before  the  structure 
is  begun.  Many  thousands  of  pounds  are  being  spent 
upon  public  buildings  in  Downmg-strcet,  of  which  the 
public  has  not  an  idea.  The  works  at  the  National 
Gallery  are  a  mystery. 

While  the  internal  arrangements  of  a  public  building 
may  be  determined  by  those  who  have  to  use  it,  and  may 
be  considered  to  come  within  strict  official  routine,  the 
outside  is  a  property  in  which  every  passer-by  is  in- 
terested. Let  the  First  Commissioner  of  the  day  have 
the  undivided  responsibility  for  the  economy  and  fitness 
of  the  inside  of  a  public  building ;  but  as  rr^prrts  the 
outside,  let  him  have  the  advice  of  a  permanent  council, 
whose  report  should  bo  submitted  to  the  First  Comn  '3- 
sioner,  and  by  him  laid  before  Parliament,  with  his 
observations.  Let  this  permanent  council  consist  of 
three  architects — one  named  by  the  government,  one 
named  by  the  Boyal  Academy,  and  one  named  by  the 
Institute  of  Britidi  Architects ;  of  three  artists  named 
by  the  government — one  a  painter,  one  a  sculptor,  and 
one  a  decorative  artist ;  together  with  three  laymen — one 
being  a  member  of  the  House  of  Lords,  and  another  a 
member  of  the  House  of  Commons ;  in  all  nine  persons. 
To  insure  responsible  attendnnco  to  the  duty,  lot  this 
council  be  paid.  A  very  moderate  proportion  on  an 
expenditure  of  three  millions  spent  on  public  buildings,  | 
say  a  farthing  in  the  pound,  would  amply  suffice.  This 
council  would  act  as  a  jury,  to  give  a  verdict  on  behalf, 
of  the  public,  and  the  First  Commissioner  would  be  the ' 
judge,  to  ado]>t  it  or  to  give  good  reasons  for  refusingit. 

Hie  operation  of  this  plan  would  bo  as  follows :— The 
planning  of  the  building,  its  adaptation  to  site,  its  cost, 
and  its  execution,  would  rest  upon  the  sole  responsibility 
of  the  First  Commissioner  of  Works.  He  would  get  the 
plans,  either  through  his  own  office,  or  through  an 
architect,  or  by  pubUc  competition.  The  plans,  with  a 
sufficient  model,  would  bo  laid  before  the  Permanent 
Council  of  Taste.  Thiir  report  would  bo  made  and 
published,  and  the  model  and  plans  exhibited  to  the 
public.  The  First  Commissioner  would  then  report  to 
the  treasurj-.  and  tlje  cost  <»T  the  proposed  building  would  1 
be  submitted  to  Parliament.  By  this  means  the  ciipripfcB  I 
of  the  past  ten  years,  with  their  "  extravagance,  .vacilla- 
tion, and  meanness,"  would  be  prevented.  Parliament 
would  be  made  fully  aware  for  what  it  has  to  vote  pubh'c 
money,  and  the  public  would  have  its  proper  voice  of 
authority  and  the  means  of  expressing  its  opinion  on 
buildings  which  are  always  to  be  before  its  eyes,  to 
gratify  or  disgust  them. 

Sexaointa. 
February  3, 18t2. 


VOTES   OK   AET. 


It  was  expected  that  the  late  events  in  France  wonld 
have  thrown  a  large  number  of  works  of  art  into  the 
market,  and  that  the  sales  at  the  great  auction  mart  of 
the  Roe  Drouot,  in  Paris,  would  have  been  unnsually 
numerous  and  important ;  such,  however  has  not  been 
the  case.  There  have  been  many  sales,  but  not  of  large 
collections.  The  season  is,  however,  yet  young,  and  as 
the  prices  obtained  at  past  sales  have  generally  bepn 
good,  and  in  some  few  cases  very  high,  it  is  probable 
that  a  considerable  number  of  works  of  art  will  still 
come  onder  the  anctioneer's  hammer.  In  fcct,  the 
Moniteur  da  Arts,  the  special  organ  of  artists  and  eon- 
noMsern*,  contains  a  long  list  of  sales  for  the  present 
and  commg  months.  Hie  mort  Important  of  these  b  the 


sale  of  the  collections  of  the  Brothen  P^rdre,  whick  h 
appointed  to  take  place  on  the  6th,  7th,  8th,  and  StJk  o( 
of  March,  in  the  Gallery  of  the  Boulevard  des  Italiens, 
formerly  the  property  of  Lord  Henry  Seymour.    This 
arrangement  will  allow  of  the  whole  of  the  pictures  bemg 
exhibited  at  once,  and  for  several  days  previous  to  the 
sale,  so  that  connoisseurs  will  have  unusual  opportunities 
of  judging  of  the  works.     The  number  of  the  piotnrra 
is  only  181,  but  the  quality  is  unusually  high ;  MM. 
F^reire  bought  largely,  and  did  not  confine  ^emselves 
to  any  one  or  more  schools;   they  were  among  &e 
most  prominent  purchasers  at  the  sales  of  the  Meck- 
lenburg, Patureau,   Rhon^,  Piferard,  Demidsff,  North- 
wick,    Pembroke,    and    other    collections;    they    pur- 
chased also  a  large  gallery  in  Spain,  and  many  fine 
pictures  that  had  belonged  to  the  late  Louis  Philippe. 
The  181  works  now  about  to  be  sold  are  the  cream  of  aU 
those  purchases ;  the  larger  works  from  Spain  and  else- 
where were  given  to  the  churches  and  public  gdlleriesin 
the  provinces  ;   the  less  important  works  were  sold  by 
auction  in  1808;  those  which  are  now  offered  to  the 
public  are  the  choicest  of  the  whole,  and  nearly  all  easel 
pictures.    In  addition  to  the  catalogue,  whidi  is  pub- 
lished, there  will  appear,  after  the  mode  that  has  pi»- 
vailed  for  some  years  in  Paris,  another,  illustrated  with 
about  fifty  etchings,  by  the  moat  eminent  artiats  in  that 
style.     The  sale  will  commence  with  the  modem  pietorei, 
which  amount  to   fifty-five  in  number,   and   includes 
amongst   other  remarkable  works,    "The   Flight  into 
Egypt,"  by  Decamps;  "The  Miracle  of  Saint  Benoit," 
and  "Henry  IV.  confiding  the  Begency  to  Marie  de 
MMicis,"  after  Rubens ;  and  the  portrait  of  a  yonng  man, 
after  Raphael,  by  Engine  Delacroix ;  four  pietnrm  by 
Delaroche,  including  "  Mary  Magdalene  at  the  House  of 
Simon,"  and  "Marie  Antoinette  after  her  Condemna- 
tion;" the  "Pilferari  at  Rome,"  by  G^rume  ;  "(Edipus 
and  theSphinx,"  and  "  Stint  Symphorien  "  ^drawing), 
by  Ingres;  "The  Flute  Player"  and  "After  Breakfast, ' 
by    Meissonier;    works    by    Leopold   Robert,   Robett- 
Fleury,  Rousseau  ;  "  Flowers  "  and  "  Fruits,"  by  Saint- 
Joan  ;    "  Margaret  ;it  the  Fountjiin "  and  "  The  Con- 
valescent Mother,"  by  Ary  Scheficr ;  and  one  of  Ver- 
bocckhoven's  admirable  landiicapfs  with  anixnals.    Hic 
next  division  includes  twenty  works  of  the  French  sdioel 
of  the  lighteonth  century,  auiongst  which  are  three  fin« 
pictures  by  Boucher;  a  fine  C'liudc  ;  two  by  F^gonarti 
"The  JIadeleine,"  by  Mignard ;  four  works  by  Pater ;  a 
"The  Youth  of  'Bacchus,"  by  Nicolas  Poussin.    Of 
fifWicn  pictures  of  the  Spanish  echool,  the  most  im 
are,  the  "  Tision  of  Suintc  Rosalie  and  Sainte 
by  Murine;    the  "Infanta  of  Spain,"   by  Vdaaqi 
and  "  Christ  on  the  Cross,"  by  Moya.    The  works 
the  Italian  school  are  only  ten  in  nomber,  inclndii 
"  Calvary,"  by  Fra  Angelico ;  "  The  Queen  of  BBieba 
the  feet  of  Solomon,"  by  Tintoretto;   a   portrait 
Lfionora  dTEste,  by  Luini ;   and  others  by  Boticcel 
Caffi,  Carpaccio,   Diziuni,  and    Farelli,     The  Qetm 
school  is  only  represented  by  five  works,  by  Ambergl 
Dietich,  Elzheimcr,  Mengs,  and  Plazer.    The  remains 
seventy-six  pictures  belong  to  the  Flemish  and  Dnl 
schools,  and  are  of   great  excellence.     They  inch 
three  works  by  Berchcm ;   a  portrait  of  "  Henrietta 
England,"  by  Vandyke ;   three  by  Holbein ;  as  tat 
by   Micris;    four   by  A.  Van  Ostade;   the  portrait  1 
Juste  Lipse,  by  Rembrandt ;  "Apollo  and  Midiaa," J 
Rnbens;    five  by  Ruysdael;    four  by   Tenicrs,    "ll 
Temptation  of  St.  Anthony,"  '•  The  Game  at  Tric-tni| 
"The    Players    at    Bowls,"   and    "The  Tabagie,"  ' 
Smoking-room ;  four  by  the  Van  der  Veldes;  ttie  hvai 
"  Horse  Market,"  and  two  others,  by  Wouvennans ;  li 
miny  other  admirable  works.  •  The  P^reire  sale  canM 
fail  to  attract  buyers  and  connoisseurs  from  all  ps( 
of  the  worid.  I 

The  sale  is  also  announced,  for  the  19th  inat.,  of  ) 
collection  of  the  late  Baron  de  Fr^teigne,  which  oi 
eomits  «ixty-ftve  worics,  but  many  of  whieh  ir9  mttH 
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gpedal  attenti<m  in  England.  Amosgst  others,  an  easel 
pctnre,  \sy  Boaa  Bonheor;  a  "View  of  the  Seino  at 
Roaen,"  by  Bonnington;  n  eollection  of  seven  works,  by 
Decamps;  thtee  easel  pictures  by  Delacroix,  Arab 
gionps ;  eight  works  by  Diaz  ;  three  charming  gems  by 
Meisaoniw,  "The  Two  Van  der  VddBB,"  "The  Yodng 
Man  Heading,"  and  "  The  Young  Man  at  his  Studies," 
*itha  sketch  for  the  last  named;  "Mcdora,"  by  Ary 
Scbdler ;  fonr  fine  examples  of  Trcjan ;  and  "  The 
Msliria"  and  "The  Cervarolles,"  by  Hebert. 

An  interesting  and  instructive  exhibition  is  now  open 
at  the  £cole  des  Beaux  Arts,  in  Paris,  consisting  of  the 
piuu  and  drawings  of  the  late  celebrated  architect,  M. 
Ffiii  Dnban,  to  whom  a  monument  is  abont  to  be  raised 
b;  snbacription.  In  addition  to  the  more  practical  and 
tw^iTiical  works,  the  collection  includes  many  charming 
riodies  and  soovenirs  of  Borne,  Pompeii,  Athens,  and  a 
loilier  of  highly  interesting  drawings  of  portions  of 
tiie  old  royal  chateaux  of  France.  The  exhibition  is  a 
gnnd  memorial  of  the  genius  of  one  architect,  and  pre- 
aeots  m  admirable  study  for  others.  The  loss  of  such 
u  aitist  at  the  present  moment  is  a  severe  one  to  Paris, 
n  many  of  whose  monuments  have  to  be  rebuilt.  Of 
thee,  ue  moat  important  is  the  Hdtel  de  Ville,  which 
wveial  commiaions,  and  subsequently  the  Municipal 
Council,  have  decided  shaU  be  rebuilt  on  the  same  site. 
Some  qpestians  of  general  artistic  importance  have 
arijen  onring  the  discussion;  in  the  flnt  place,  the 
boildnig  which  now  stands  in  ruins  was  designed  for  a 
acre  cmttacted  open  space  than  that  which  now  sur- 
roBsds  it,  and  consequently  its  relative  importance  and 
iHifsmnne  hare  beau  diminished  and  dwarfed  Inr  tiia 
thiiuie.  This  is  what  often  happens  to  old  bnihungs, 
viien  the  streets  and  squares  around  them  are  altered  ; 
ud  it  is  a  fikct  too  often  overlooked,  considering  that 
tnportion  is  the  soul  of  architecture ;  secondly,  the  soil 
in  arisen  around  the  old  edifice  to  the  height  of  several 
ba,  n  that  the  whole  requires  to  be  raised.  The  total 
ffi«t  of  reconstruction  is  estimated  at  nearly  a  million 
itnUog,  and  the  foundations  and  some  other  remaining 
nxtioiM,  variously,  £80,000  to  £400,000.  ▲  oommission 
W  thstefore,  been  appointed  to  revise  the  latter  esti- 
BaUs,  and  afterwards  the  Municipal  Council  will  decide 
ivhether  Qie  edifice  is  to  bo  reconstructed  precisely  on 
tfe  fimner  plan  and  site  or  in  a  modified  form. 

The  theatre  of  the  Porte  Saint  Martin  is  to  bo  rebuilt, 
^is8aid,incUasic  style,  with  a  grand  pediment  supported 
ij  eight  enormous  columns.  A  most  extraordinary 
popotsl,  with  respect  to  theatres,  is  made  in  connection 
■ith  ttie  completion  of  the  immense  new  Place  of  the 
CUteaa  d'Ean.  Before  the  construction  of  the  new 
iMlsraids  in  that  part  of  the  dty,  there  was  a  whole 
'  of  theatres  near  the  spot  in  question.  An  architect 
^w  seriously  proposes  to  erect  fonr  or  five  new  theatres 
it  te  Race,  and  the  Commission  of  Dramatic  Writers, 
'ift  Mr.  Dumas  at  their  head,  warmly  support  the  pro- 
l^saL  It  is  scarcely  likely,  however,  that  any  Municipal 
wTHiuBent  will  sanction  or  at  any  rate  adopt  such  a 
|l>n  of  ccocentration. 

'AalinTTe  poesesses  from  1,200  to  1,600  pictures  of  the 
P**^_  Banish,  and  German  schools,  which,  with  some 
«*wpttlls,  have  never  been  placed  on  the  walls.  During 
^  His  Knpire  a  number  of  these  works  were  lent  to 
'•"Wats  the  houses  of  ministerB  and  officials,  and  in  one, 
*  Mtmore,  instances  to  public  clubs,  and  for  one  season 
•aaaber  of  them  were  exhil.ited  in  the  former  Salle 
•"»  Etats,  which  is  now  to  bo  devoted  specially  to  them. 
^ai>  arrangement  will  add  another  important  feature  to 

As  eonmiaBionan  for  the  Lyons  ExhibitioQ  have 
^cmted  a  general  and  an  active  committee  for  the 
■JjMtuisut  n  Fine  Arts.  The  former  body  is  composed 
'"  Ike  scolptora  Guillanme,  Perrand,  and  Barye,  all 
■•bUB «f  the  Institute  ;  the  painters  Pils  and  G^rSme, 
«i  the  Iiulitate,  Corot  and  Chintieuil ;  tha  architects 


Labrouate  and  Lefuel,  of  the  Institnte ;  and  M.  Barre, 
diief  engraver  at  the  mint.  The  acting  committee  con- 
sists of  AIM.  Dubois  and  Falguiere,  sculptors:  Bonnet 
and  Jules  Lcfebvre,  painters;  Morgan,  architect;  and 
Lagrange,  engraver,  the  two  latter  having  won  the  Grand 
Prix  de  Bome. 

The  Boyal  Academy  are  exhibiting  a  third  collection 
of  pictures  by  the  old  masters.  The  pictures  are  much 
fewer  in  number  than  on  preceding  occasions.  This  year, 
however,  the  Academy  have  had  the  good  fortune  to 
obtain  some  of  the  famous  Hertford  pictures,  of  which  Sir 
Bichard  Wallace  lends  12,  and  these  are  some  of  the  most 
notable  in  the  collection.  The  two  large  Bembrandt 
portrait  pieces  of  the  Burgomaster  Palckan  and  his  wife 
and  children ;  the  two  magnificent  full-lengths  of 
Philippe  le  Boi  and  his  Queen,  by  Vandyck  ;  the  famous 
Bubens  landscape,  with  the  rainbow ;  "  The  Nelly 
O'Brien  "  of  Sir  Joshua ;  a  large  and  very  fine  example 
of  Hurillo,  "  The  Charity  of  St.  Thomas,"  are  alone  an 
exhibition.  The  Duke  of  Bucclench  sends  46  pictures, 
including  many  small  portrait  sketches  in  brown  by 
Vandyck.  Mr.  Thomas  Baring  has  lent  the  "  Quentin 
Matsys,"  •'  The  Calling  of  Levi,"  and  the  "  Lucas  Van 
Leyden,  of  his  collection.  Mr.  Pender's  fine  landscape, 
by  Turner,  and  Mr.  Bicknell's  renowned  "Paleatrina" 
are,  perhaps,  as  splendid  examples  of  our  great  painter  aa 
ooujd  be  obtiiined.  The  Italian  school  is  not  very 
prominent,  there  being  no  very  great  work  of  Titian,  and 
only  one  small  but  yet  very  beautiful  work  of  Baphael 
— "  The  Virgin  and  Child,"  frosa  the  Due  d'Aumale's 
collection,  which  takes  the  place  of  honour  in  the  great 
room  between  two  admirable  portraits  by  Holbein  of  Sir 
Wm.  Butts  and  Lady  ButU,  belonging  to  Mr.  W.  H. 
Pole  Carew.  The  Dutch  school  fills  one  whole  gallery, 
and  amongst  them  are  some  genn  by  Terbnrg,  Teniers, 
Cuyp,  and  others.  The  English  school  is  represented  by 
Mtdready,  with  his  "Villngs  Bu8b«n,"  ma  Academy 
diploma  picture,  and  Wilkie,  with  his  "  Blind  Man  s 
Buflf"  and  "The  Penny  Wedding"  (from  the  Queen's 
collection  at  Buckingham-ptUace) ;  with  many  very 
beautiful  portraits  by  Ueynolds,  Gainsborough,  Hogarth, 
Owen,  and  Lawrence;  with  some  fine  landscapes  by 
Cotman,  Crome,  Wilson,  and  Coasteble  ;  and  Btty,  wiui 
''  Cleopatra,"  belonging  to  Mr.  Hikman  Hodgson,  and 
the  "  Bape  of  Proserpine,"  from  Mr.  J.  Gillott's  collec- 
tion. The  Hampton-court  galleries  have  furnished 
several  very  interesting  pictures,  amongst  them  the  fine 
work  of  Paul  Veronese,  "The  Expulsion  of  Heresy." 

An  amateur  has  had  the  good  fortune  to  make  an  im- 
portant discovery  at  Antwerp,  namely,  an  unusually 
fine  work  by  Teniers  the  younger,  which  had  become 
covered  with  such  a  thick  coating  of  dirt  as  to  be  almost 
invisible.  The  composition  includes  no  less  than  sixty- 
two  figures,  and  the  execution  of  the  picture  is  in  the 
artist's  best  style;  it  is,  moreover,  signed,  and  an 
engraving  of  it  has  also  been  found  with  the  name  of 
the  paioter  duly  lUtached.  The  work  is  now  on  view  at 
the  Cerole  Artistiqae  of  Antwerp. 

The  Heliotype  Company  are  about  reproducing  some 
of  the  best  specimens  of  their  process  in  large  sizes,  suit- 
able for  framing.  Members  will  remember  that  several 
of  the  large-sized  Illustrations  were  exhibited  in  the 
rooms  of  the  Society  On  the  occasion  when  Mr.  Edwards  ' 
read  a  paper  upon  the  heliotype  piooeaa. 

The  suppression  of  a  large  number  of  religious  estab- 
lishments in  Italy  has  given  the  gBvermnent  an  oppor- 
tunity of  adding  valuable  works  of  art  to  the  public 
collections.  Some  fine  works  by  Perugino  and  his  con- 
temporaries, and  by  other  masters  less  known,  have  been 
added  to  the  gallery  of  the  Academy  of  Perugia. 

Provincial  exhibitions  seem  to  largely  encourage  the 
production  of  works  of  art  in  Belgium.  At  a  recent  ex- 
hibition in  Ghent,  the  amount  realised  for  sales  was 
•l]r«7,M0. 
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The  following;  ia  taken  from  the  Britith  Journal  e/| 
Photogrepky,  apnpot  of  a  recentviut  to  Paris : — "  Hen^  I 
of  photoBTaphs  in  every  shop,  illaitnttive  of  the  wretched 
devaitauon  which  was  visible  on  all  sides.  In  a  place 
like  Paris,  there  was,  of  oonise,  all  qualities,  shapes,  and 
sizes ;  and,  in  addition  to  loutunirt  of  the  mined  public 
buildings,  there  were  to  be  bought  a  gnat  variety  pur- 
porting to  be  fiiithfnl  representations  of  the  evennof 
the  siege,  such  as  barricades,  executions,  streets  wiUi 
dead  bodies  lying  in  them,  and  so  forth.  These,  it  is 
needless  to  say,  were  fictitious,  oarefiilly-arranffed 
tableaus,  but  terribly  natural,  and  greedily  bought  oy 
tourists,  the  greater  portion  of  whom  never  lor  one 
moment  questioned  the  reality  of  the  representation." 

The  Fine  Arts  section  of  the  Belg^  Academy  of 
Sciences  has  been  engaged  on  the  consideration  of  a 
scheme  by  M.  Gallait  (the  president  for  the  apj^ropriation 
of  the  site  of  the  former  Ministry  of  Justice  in  the  Roe 
de  la  RSgence,  for  an  edifice  for' the  proposed  triennial 
Exhibition  of  Fine  Arts.  The  commission  charged  with 
the  ]>reparation  of  the  final  plan  consists  of  MM. 
Qallait,  Balat,  Portaels,  Alvin,  Ed.  Fitis,  Payen,  Gustave 
de  Man,  O.  (Jeefs,  and  Fraikin.  A  still  more  extensive 
project  is  contemplated,  namely,  the  erection  of  a  grand 
assemblage  of  buildings,  for  public  ceremonials,  on  the 
"  Plaine  des  Manoeuvres  " — the  Belgian  Champ  de 
Mars. 

It  has  been  announced  that  Mr.  G.  Gilbert  Scott 
proposes  to  read  before  the  Royal  Institute  of  British 
Ardiitects,  on  April  8th,  a  paper  "On  the  Albert 
Memorial." 

The  General  Exhibition  of  Water-colour  Drawing  is 
now  open  at  the  Vudh-y-gallery,  Egyptian-hall,  Picca- 
dilly. .^^____^______«__ 

CALENDAR     OP     HEETIHG8. 


Monday  evening,  February  6th.    The  remunmg 
lectures  will  be  given  as  followe : — 
SYLLABUS. 
Lsenraui  n.— Montat,  12th  Pbbkuakt,  1872. 
Motions  produced  by  Rolling— Forms  of  Wheels— 
CSrcular,  Elliptic,  Lomrithmio,  and   Lobe  Wheels- 
Mangle  Wheels— Star  Wheels— Examples. 

LaonTBB  m.— MowDAT,  19tk  FBBiwjAaT,  Un. 
Motions  produced  by  Sliding— Forms  of  Testh  on 
Wheels— Teeth  for  Velocity— Teeth  for  Power— Cam* 
— BorewB— Worm  Wheels— Examples. 

Lbotukb  rV. — ^MoKDAT,  26tk  Febbhabt,  1872. 
Motions  produced  by  Cords,  Straps,  tc— limits  to 
the  use  of  them— Grooved  and  Smooth  Pullies— Goid© 
Pullies- Cam    Pullies  —  Shafts    not   parallel  —  High 
Velocity  Cords— Fusees— Ulnstrations. 

Lbcturs  v.— Mondw,  4th  Mabcb,  1872. 
Motions  produced   by  Links— Cranks — ConneotiajK 
Rod»— Detents— Intermittent,  Reciprocating  and  Vari- 
able Motions — Examples. 

Lbciobb  VI.— Mokbat,  IItk  Mabch,  1872. 
Regulating  and  A4insting  Mechanism — Straight  line 
Motions — Epicyolic  Trains-~Differential  Mechanism. 

These  Lectures  are  open  to  Members,  each  of 
whom  has  the  privilege  of  introducing  two 
friends  to  each  Lecture. 


OSDIHABT  KBSrnrGS  07  THE  800ISTT. 

Wednesday  evenings  at  eight  o'clock. 

Fbbbcakt  UTH.—"OntheStudyof  Economic  Botany, 
and  its  Claims  Educationally  and  Commercially  Con- 
sidered." By  Jambs  Colums,  Esq.,  F.B.S.  Edin., 
Curator  of  the  Museum  of  the  Pharmaceutical  Sociej^ 
of  Great  Britain.  On  this  evening,  Maxwxll  T. 
Mastibs,  M.D.,  F.B.8.,  will  preside. 

Febbuakt  21st. — "  On  Prison  Labour,  as  an  Instru- 
ment of  Punishment,  Profit,  and  Reformition."  B^  F. 
J.  Movat,  Esq.,  M.D.,  late  Inspector-General  of  Pnaona 
inBengaL 

Fkbrvabt  28tr. — 

Mabcr6th.— "On  the  Oo/mM  Training  Ship."  By 
Oapt  Boobghibb,  BLN. 

Mabcb  13th.— "On  the  British  Trade  witb  Vttau» 
during  the  last  Ten  Tears,  in  its  relation  to  the  General 
Trade  of  the  United  Kingdom."  By  Lbonb  Lxvi,  Ea^., 
Professor  of  the  Principles  of  Commerce  and  Commercuu 
Law  in  King's  College,  London. 

Mabgh  20th. — "  Notes  from  a  Diamond  Tour  through 
South  AMoa."    By  Thomas  Wm.  Tobik,  Esq. 

Mabgh  27th. — Ttuiioii  Week. 


BcisHTinc  xEsmroB  ros  tes 

Uoir.  .»SOOIZTT  OF  A«T8, 8.    Csslor  LMtor*.  B«t.  Arthor 

BIcg,  "  On  Mechubm."  ^ 

London  IruUtutlon,  «.     Profeuor  Odllnf,  "KleonBtMT 

Chemlatr;.''  .         _^ , 

Bqval  0«op»phJo.!,    Bl.      Mitten   Own  «r   8««l 

B  k«r.    a.  Cipi  BlmUiton'i  Joani«7raimd  th«  bteBd  af 

Y.ddo,  wlthoommeotiby  SlrHmrry  Pm*«.     ,  „    . . . 
Inrtltnte  of  Sorveyon,  8.     DlMoiilon  on  Mr.  E.  J.  Smith  « 

*  mp«-r,  "  Land." 
Medloal.S. 
Tois.....Cwn  Engineot,  8.    Hr.  Bndfonl  Ledi*. "  Juttmfi  at»» 

Bridm  over  &e  Ooral  Hirer  on  th«  Q<»Iaildo  Ext«>iion 

of  the  Eittera  Bengal  Bailwsy." 
Photogrsphlo.  8.    AirnnsI  Meettnc.  ^  ...  ~ 

Boy*]  InitltutloD,  3.    Dr.  W.  Batbwfofd, "  0«  tbetaren- 

Uiory  and  Nerrou  Syitonu." 

WSD.....80CIETT  OF  ABI8,  8.    Mr.  J.  Oonini, "  On  tts  8«o*y 

of  Eoonomlc  Botany,  and  lU  Claims  EdneatlonaUy  and 

Commercially  Constdered." 
Oraptalo,  8. 

Royal  Literary  Fond,  3. 
Soienoe  and  Art  D«Dartment( South  Kenilnctoa  Mmob). 

34.     ProAenor    Gnthrie,    ••  Elementary    Fhyd»  aad 

Chemistry." 

Tstnu.. .London  Tnstttntlon,  T). 
Bayal,st. 
Antlaaaries.  84. 

Unnmn,  S.  1.  Or.  Xart^  ••  Oa  the  HaUK  BtnMtar*.  As, 
oftheTliree-baDdedArmadlUo.'  «.  Mr. A. IIUIm-. » On 
a  Chinese  Artlehok».gaU."  S  Mr.  W.  P.  Klrby, "  0»- 
.ratlve  Oeogtaphlcal  DIstrlbotlon  of  Bnt«afli«s  and 

<  On  ths  Chenlatary  of 


parauvi 
Birds." 
Boyal  Instltatlaa,  X    Prof.  OdIInf, 
Alkalies  and  Alkali  Manofaetare." 


nroiA  COHFEBXHOXS. 

Fbbbvast  23bd. — "  On  India  as  a  Field  fbr  Mvate 
Enterprise."  TheConferencewillbeopenedbyFaBDBBicK 
Campbbix,  Esq.,  of  Assam. 

OAVTOB  LBOTOm. 

The  First  Lecture,  on  "Mechanism,"  by  the 
Bev.  Abthdr  Rioo,  M.A.,  was  delivered  on 


Society  for  Encouragement  of  Fine  Arts.  Beoood  Cornr- 
aaitsae  of  ihe  Seasion,  at  the  New  Flemlali  OaUstTi  St. 
James's-slreet. 

Chemical,  8. 

Mnmlamaile,  t. 

Boyal  Society  Clnb,  (. 

FkL FhllologlcaL  8l. 

Bmralliiilttattan, *.  Dr. Oladstoaa, " On tlM Cryslallks- 
tioB  of  SUfer  and  oUier  Metals." 


Bat., 


•Oa 


....Boyal  iBSUtatloo,  S.  Mr.  Wm.B.DoaBe,* 

In  Shakespeare's  Thne." 

Bdenee  and  Art  Department  (South  KeanlagtoB  MneaD), 

^.    p. of.  GBthrle,  P.B.8.,  "Elementary  Phyiles  aul 
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JB  fiiwilr  iHMi/ar  (kt  Boelt^  tktiM  UaHnata  ttOu  Btcmart, 


W.C. 


UnOVSCEMESTB  BT  THE  OODXCIL. 


xoMow  POLYTiomno  xzHnmov. 

The  (Committee  met  on  Thnrsdaj,  »t  two 
o'doek.  Present — Meesn.  Andrew  Cassek  (in 
tbe  ciudr),  Andrew  Mnrrsy,  Hyde  Clarke,  Edwin 
Lawienoe,  Donald  NiooU,  Oabriel  Komensky, 
Frank  BncUand.  The  Oommittee  was  attended 
by  M.  Victor  DeD*  Vos,  Conseiller  d'Etot, 
l5ireetear  de  I'Boole  Imp^riale  Tecbniqne  at 
JMoMow,  who  is  visiting  this  conntry  on  business 
of  the  EzhOntion. 


The  Ohristanas  sabaoriptioDs  are  doe,  and 
shoold  be  forwarded  by  dieqne  or  Poet-offioe 
or<ier,  crossed  "Oontts  and  Oo.,"  and  made 
payable  to  Mr.  Bamoel  Thomas  Dayanport, 
FSnaMial  OSeer. 


PIOCESSIVOS  09  THE  SOCIXTT. 


TXHTH  OBDIXABT  JURUHI. 

W«dne8d«y,  February  14,  1872;  Maxwxll 
T.  Hastxbs,  Esq.,  H.l>.,  F.R.8.,  in  the  chair. 

The  following  candidates  were  proposed  for 
diction  as  members  of  the  Society : — 

Ben^pai,  Henry,  60,  Atdermanbiny,  &0. 

Biiyd,  'VnUiui  S.,  13,  Hooigate-ibteet,  &a 

Braofc.  0.  T.,  3,  Feioy>tenaoe,  Nnnhead. 

Brooks,  Hobort,  St.  Feter'i-chainben,  Ootnhill,  E.O. 

Bad^get,  H.  H.,  6,  Moninneot-Tard,  KO. 

Bollo^  Oeo^ge,  St,  HoUand-park,  W. 

nmimitl.  flnmxfn.  thfi  fSmii 

D^abanTt  Henry,  67,  Oloooester^treet,  PimUoOk  &W, 

Urtoak.  WfiQiam  H.,  16,  Prinoe's-gate,  ElwW. 

H.,  Chnrefa  at  Kngtolld  A«ntanoe 


fnstitTitr  King-rtnet,  Cheaptide,  KO. 
Evmna^  OUrer,  Broom-hall,  Oumarthenahite. 
UArtoiDanL  Edwaid  Heigbwg,  8,  Great  Windfaeeter^ 

■tnet-bmUinga,  E.O. 
Bead,  Albert  A.,  AlUon-ioad,  Stoke  Newington,  K. 
Uecron,  Oeme  B.,  16S,  Bermoiidaey-atreet,  S.B. 
UorauMB,  Irederiok  John,  Samy-honae,  Foieat-UU, 

tLE.      

Maelaod,  WiDiain,  ILD>  Ben  Bhyddiisg,  near  Leeds. 

Hair.  H.  B.,  19,  Iieadenhall^tieet,  E.O. 

SdUflainger,  Dr.  Ma^milian,  26,  Upper  Bedted-atzeet, 

W.O, 


The  following  candidates  were  balloted   for 
and  dnly  elected  members  of  the  Society  : — 

Oiswford,  Tyson,  Heesn.  DoUond  and  Co.,  1,  Ludgate* 

hill,KO. 
DaTiaon,  T.  F.,  80,  Newgate^atreet,  KO. 
Dipnall,  Jamea  F.  T.,  Beckenham,  Kent. 
Sow,  Patrick  O.,  39,  lime-atreet,  KO. 
Erlanger,  the  Baron,  43,  Lothboiy,  KG. 
ETered,  B.  B.,  28,  Droiy-lane,  W.O,  and  Surey  Woika, 

Smetitwiok,  near  Birmiagham. 
Gibbons,  George  0,  Sonthwark-atreet,  Botongh,  S.K 
Harris,  Bar.  J.  0.  Llovd,  BiUinghnist,  Suaaez. 
Hopkins,  Heniy,  42,  Hoandaditdi,  K 
laaaca,  Uenry  A.,  60,  Fenohmch-Btreet,  KO. 
HcLeod,  Sir  Donald  Friell,  Bart,  K.C.S.I.,  03.,  t, 

Olarendon-road,  Victoria-road,  Kensington,  W. 
Halam.  William,  Langley-villa,  Foreat-hill,  S.E. 
Hills,  Charles  H..  H.P.,  67,  Lombard-street,  KO. 
Mitchell,  Benjamm,  8,  Dacre-park,  Lee,  Kent,  &K 
Nicholls,  H.  F~  Mayor  of  Bridgwater. 
Norwood,  0.  M^M.F.,  21,  BiUitar-atieet,  KO. 
Peaae,  Oharlea,  Dailingtcn. 
Talbert,  B.  J.,  11,  Argyle-atreet,  Begent-atreet,  W. 

tXO  AS  HOMORAnT  COBBBSPOMniNO  XBMBU. 

DeUadre,  Angnstin,  Sae  des  JoiCs,  20,  Paris. 
The  paper  read  was  :— 

OK  THE  STUDY  OF  EOONOMIC  BOTANY,  AND 
ITS  CLAIMS  BDXJCATIONALLT  AND  COHMEK- 
CIALLY  CONSIDERED. 

By  James  OelllBS,  F.B  J.  aOia. 

Bonorarr  Carrvpoadliig  Memtwr  of  th*  SooWM  da  Phumael*  ti 
Full,  *a,  Oniator  of  the  Moaenm  of  the  PbannaMatiokl  SocMx 
oTOniaBrtUiB. 

He  subject  of  economic  botany  is  one  of  veer  greaC 
importance.  Ita  practical  ntilitjr,  Ibrming  aa  it  doea  no 
mean  portion  of  toe  Tety  groundwork  and  foundation  of 
commerce  and  manufuitarea,  and,  therefore,  of  national* 
proaperity,  apart  from  the  many  interesting  fseutucea 
iriiioh  appertain  to  ita  atndy,  is  anffioient  excnae  for  my 
bringing  it  before  your  notice  this  erening.  Thesubjeo^- 
too,  u  of  such  la^  extent,  and  its  diffeient  poLns  so 
raried,  each  seeming  to  demand  a  separate  hearmg,  that 
I  fedcomnelledtot&ow  myself  on  your  kind  indmgenoe 
— an  indaigence  which,  I  am  ftally  aware,  yon  are  ever 
ready  to  show.  It  is  not  my  intention  this  erening  to 
dilate  on  the  inuportux:e  of  economic  botany,  which  must 
be  erident  to  all  present,  but  rather,  taking  for  granted 
that  its  importance  will  be  conceded,  to  dwelTon  the 
neoeaaitjr  which  ezista  for  a  more  widely  diaaeminated 
knowledge  of  it.  If  we  look  around  ns,  we  cannot  help' 
acknowledging  how,  for  our  food,  our  clothing,  our  very 
exiatence,  we  are  dependent  on  the  Tagetable  kingdom. 
Widiout  it,  man  could  not  exist,  ana  befora  the  earth- 
was  fit  for  his  abode,  an  All-wise  Creator  made  the- 
"  earth  bring  fbrth  gran,  the  herb  yielding  seed,  and 
the  tree  yielding  ttmt  after  his  kind ;"  and  from  the 
period  when  man  received  his  first  lesson  in  economic 
botany — *'  Behold  I  have  given  you  every  herb  bearing 
seed,  which  is  upon  the  £aice  of  all  the  euth,  and  every 
tree  in  whidiis  the  finit  of  a  tree  yidding  seed,  to  yon 
it  shall  be  meat^' — ^this  dependence  has  continued.  In 
iMit,  to  attempt  to  dwell  on  our  dependence  on  the 
vegetable  kingdom  would  be  dealing  with  the  veriest 
tmiskns,  and  would  be  a  task  even  more  hopeless  than 
that  essayed  by  the  quaint  Bernard  Palissy,  in  attempting 
to  describe  our  dependence  on  wood,  a  task  which  he  gave 
up  in  despair,  saying : — "  I  have  diveis  times  thon^t 
to  set  down  the  arts  which  shall  perish  when  there  shall 
be  no  more  wood,  but  when  I  haa  written  down  a  great 
number,  I  did  perceive  that  there  could  be  no  end  to  my 
writing,  and  having  diligently  considered  it,  I  found 
that  there  was  not  any  which  could  be  followed  without 
wood. And  bnly  I  could  well  allege  to  thee  a 
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thousand  reasons,  but  tis  go  cheap  a  phUosophythat  the 
very  ch.imljer-wi'nclics,  if  they  do  but  think,  may  see 
that  without  wood  it  is  not  possihlo  to  exercise  any 
manner  of  human  art  or  cunning." 

The  science  of  botany  embraces  every  fact  which  has 
reference  to  plants,  cither  living  or  dead.  For  conveni- 
ence of  study,  it  is  subdivided  into  several  departments, 
each  of  which  is  so  large  as  to  require  from  the  student 
undivided  attention  and  great  concentration  of  energy 
before  ho  can  become  thoroughly  conversant  with  it. 
Vfe  may,  for  our  present  parpoae,thu»  classify  tliem. 
First,  *e  have  organologioal,  or  atmctural  botany,  which 
treats  of  the  internal  and  external  structure  of  the 
various  parts  or  organs  of  a  plant,  without  reference  to 

its  life;  second,  physiological  botany,  which  treats  of        .  ,     _ 

the  life  of  a  plant  and  the  functions  of  its  various  organs ;    life"  used,  and  truly  it  is  so,  if  the  various  substanoes 
third,  systematic  botany,  which  treats  of  the  relations    whioh  pass  under  notice  haTe  their  only  mnming  in 


house,  the  market,  the  shop,  or  the  home,  either  in  this 
country  or  abroad.  It  is  a  well-reeog*ised  fact  that  it 
is  not  sufficient  to  tench  the  "  three  R's,"  bot  that  it  is 
necessary  also  to  call  forth  and  train  the  thinking 
powers,  and  develop  the  faculty  of  observation.  "Sight,* 
it  has  been  truly  oDsorved,  "  is  a  faculty,  seeing  an  art." 
Like  a  mirror,  the  eye  reflects  an  object,  but  unless  some 
knowledge  or  conception  of  the  object  be  possessed,  like 
a  mirror,  it,  too,  is  isseiisible).  for  "  death  lives  whew 
^wer  lives  unused." 

<'  In  the  material  eye,  you  think,  tight  lodgetb. 
The  eye  Is  bat  an  organ.    8Mlng  stmmeth 
From  the  soul's  inmoetdeptlu.    The  fine  peRwpMv* 
Nerre  iprioereth  from  the  bnto's  myetetions  workihop." 

Often  is  the  phrase,  the  "  dull  routine  of  oommeraal 


of  plants  to  each  other,  and  their  arrangement  or  classi- 
fication, according  to  affinity ;  fourth,  palEeontological, 
or  toaiii  botany,  or  the  distribution  of  plants  in  time ; 
fifth,  geographical  botany,  or  the  distribution  of  plants 
in  space;  and,  last,  though  not  least,  economic  or  applied 
botany,  or  the  use  of  plants  and  their  application  to  the 
economy  of  life.  This  latter  may  be  subdivided  into  (A) 
that  which  interests  itself  in  living  plants,  viz.,  1, 
agricultural,  or  field  culture ;  2,  horticultural,  or  garden 
culture  ;  and  3,  arboricultural,  or  tree  or  forest  c^tore : 
and  (B)  of  the  utilisation  of  plants  in  1,  food  ;  2,  medi- 
cine ;  and  3,  manufactures.  It  is  to  the  latter  divinon 
we  shall  principally  confine  our  remarks.  First,  then,  I 
refer  to  its  educational  aspects. 

The  study  of  economie  botany,  or,  at  least,  the  medical 
portion  of  it,  enters  as  a  part,  and  a  very  necessary  part, 
into  the  curriculum  of  medical  and  pharmaceutical 
students,  espcciitlly  of  the  latter.  I  have  used  the  words 
"  very  necessary,  advisedly,  as  I  may  be  reminded  of 
tJlo  opinion  of  an  eminent  professor,  one  who  is  deservedly 
looked  up  to  as  an  authority  in  all  that  pertains  to 
natural  history,  as  to  the  value  of  a  knowledge  of  materia 
medica  to  medical  students.  Ho  has  expressed  himself  that 
such  knowledge  is  as  much  good  to  medical  students  as 
"  making  them  belong  to  the  Iron  and  Steel  Institute  and 
learn  something  about  cutlery  because  he  uses  knives." 
But  I  venture  to  think  that  the  comparison  does  not 
hold  good.  A  student  knows  that  it  is  steel  he  is  using, 
and  does  not  need  to  be  taught  the  difference  between 
such  a  substance  and,  siy,  a  linen  bandage,  neither  is  he 
likely  ever  to  mistake  the  one  for  the  other.  A  medical 
man  depends  largely  for  his  medicines  upon  the  pharma- 
ceutist, by  whom  they  arc  prepared  with  a  greater  amount 
of  skill  than  he  could  bring  to  bear ;  yet,  apart  from  all 
considemtions  of  a  liberal  professional  training,  it  is 
highly  necessary  that  he  should  know  something  of  the 
history  of  the  drugs  which  ho  admioisters ;  for  instance, 
he  should  know  the  difference  between  cusparia  and 
nnz  vomica  barks,  or  between  horseradish  and  aconite 
roots,  and  bo  able  to  discern  between  the  true  and  the 
false,  the  pure  and  the  adulterated ;  moreover,  he  should 
be  prepared  to  act  for  himself  in  the  absence  of  assist- 
ance from  a  pharmacoutiet.  If  such  very  necessary  know- 
ledge were,  as  a  rule,  wanting — which,  happily,  is  far 
from  being  the  case — at  least  one  part  of  the  French 
wit's  definition  of  a  medical  man,  as  one  who  pours 
medicine,  of  which  he  knows  little,  into  a  system  of 
which  he  knows  less,  would  certainly  be  correct.  And 
we  may  hero  remark  that  by  far  the  largest,  most  valu- 
able, and  accurate  portion  of  our  knowleoge  of  economic 
botany  is  due  to  the  labours  of  those  whoso  professions 
have  required  some  acquaintance  with  the  subject,  the 
pursuit  being  of  such  interest  that  the  acquirement  of 
even  a  modicum  of  knowledge,  for  purposes  of  examina- 
tion, proves  an  incentive  to  its  further  study. 

The  teaching  of  economic  botany  in  schools  I  look 
upon_  as  of  the  highest  importance.  The  object  of 
teaching  is  to  supply  knowledge  that  shall  enable  the 
recipient  to  take  his  or  herplsoe  in  the  world's  great  work- 
shop with  credit  and  success;  to  be  fit  for  the  ooontiiig* 


pounds,"  shillings,  and  pence.  But  how  different  is  the 
case  if  the  worker  knows  something  of  the  source,  the 
history,  and  the  associations  of  these  same  gnbttances. 
How  different  is  the  interest  shown  in  the  carrying  out 
of  the  daily  duty,  and  how  much  more  valuable  dees 
such  service  become.  On  the  Continent,  trade  education 
is  well  looked  to  by  the  respective  govemmentB,  «nd 
books  are  poblished  with  the  spedfio  object  of  enHgJiteB- 
ing  the  future  merchant  or  artisan  oil  the  oharacten  and 
properties  of  the  substances  whioh  he  will  have  to  trade 
in  or  manipulate,  for  it  is  well  understood  that  the  well- 
being  of  a  coun^  at  large  is  affected  for  better  or  tor 
worse  as  the  rate  of  diffnsiDn  of  aaeh  knowtedge  is 
greater  or  less.  As  Dr.  Testes  justiy  observes,  in  his 
preface  to  the  "  Natural  History  of  Commerce  ":--"The 
complaint  is  now  general  that  this  knowledge  is  leas 
frequently  met  with  amongst  us  than  it  should  be,  while 
our  Continental  neighbours  are  so  HBsible  of  its  advan- 
tages that  they  are  providing  it  liberally  for  every  man, 
woman,  and  oUld  witiun  their  reach.  Tlieyfbeltlait  itis 
in  itself  property  and  the  pndific  source  of  wealth.  They 
see  that  it  cannot  be  carried  off  by  an  enemy,  or  paralysed 
by  a  panic.  They  find  that  it  costs  nothing  to  defend  or 
to  insure ;  that  it  is  not  merely  a  circulating  commodity, 
yielding  a  single  profit  to  its  professor,  Imt  rather  s  flara 
and  constantly  productive  capital."  And  speaking  of  the 
technical  schools  of  Leipzig,  Antwerp,  Berlin,  and  Amster- 
dam, he  says : — "  In  them  the  future  Dutch  or  Qennan 
meichant  is  taught  to  look  beyond  the  limits  of  the  ZoD- 
verein.  and  to  regard  theworlaatUrgeasavaststorehoose, 
with  the  contents  of  which  he  must  make  himself  fiuniliar. 
At  school  he  stadiss  tin  stmma  of  supply  ftv  ths_  goods 
he  must  hereafter  deal  in.  A  counting-house,  be  is  told, 
is  a  place  in  whioh  he  will  be  espectcn  to  use  Us  know- 
ledge, and  not  to  seek  it.  He  is  first  made  aoqnaintud 
wi^  the  laws  and  conditions  of  soil  and  olinate,  and 
then  brought  into  contact  with  specimens  of  prodnoe 
from  the  diff'eront  kingdoms  of  nature ;  these  he  is 
required  to  examine  and  dcsertiie  methodioidty.'' 

I  am  very  ^lad  to  find  that  this  Society,  ever  ready  as 
it  is  to  give  its  aid  to  the  improvement  of  commeste, 
proposes  holding  examinations  in  the  sdence  and  tech- 
nology of  the  various  arts  and  manufactures  of  this 
country.  It  is  assuredly  a  step  in  the  zigbt  diioetion, 
and  cannot  but  prove  highly  benefloi^.  What  iatssvst 
will  aach  schoel  tesdiing  impart  to  every-day  )H^  and 
to  the  various  prodnota  which  mset  the  scholar's  eye ! 
Well  do  I  remember  when,  as  *  papil>teacher,  I  tried  to 
teach  my  class  geography,  other  than  in  the  parroi-lflre 
manner  of  repeating  the  names  of  vorioos  phoea,  by 
weaving  the  lessons  into  a  nanathre  of  Toyage  or  tnvrl, 
describing  the  people,  their  customs,  the  psodaets  of  the 
country,  and  so  forth.  The  sxpenineats,  tboagh  crod«, 
thoroughly  repaid  the  pains  taken,  as  rinwn  by  the 
great  araocmt  of  attentiea  given,  and  tiis  yiegiass  SNide. 
And  in  this  manner  how  murh  sidditional  interest  can  he 
thrown  into  lessens  in  whieli  ptodacia  ars  meatSosnd, 
such  as  of 

"  nnntHoet  taiuiiii  oTtiie  TMHia  itiswl— 
The  Cragnnt  oinDamoD,  the  glowtag  dove, 
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Aad  all  th*  xUht*  of  the  ipley  grore ; 

Of  drags  of  power  the  fever'!  nme  to  bound. 

And  give  sort  languor  to  the  g*|ii"g  wound." 

Kvan  that  dread  implement  of  caatigation,  the  fear  of 
•rQ-doen^  geta  more  leapected  when  something  is  known 
of  iti  hiatcoy.  In  a  dtiaty  Bchoolroom  in  Hanover,  some 
yean  ago,  might  have  heen  seen  a  knot  of  boys,  duoos- 
■ng  bow  they  might  rid  themselves  of  the  "  magisterial 
■oq^tn,"  the  meanwhile  converting  the  hateful  canes  into 
a  snine  of  amtiaement,  by  catting  and  smoking  them  as 
impwmptn  eigara.  Thinking  that  the  canes  were  a  kind 
of  willow,  they  made  up  their  minds  to  find  the  source, 
and  extbpate  the  haaem  plant.  Seeing  a  waggon-load 
passing  through  the  town,  they  followed,  and  asked  the 
owner  thoT  origin.  But  his  answer  dashed  their  fond 
project  to  the  groimd,  for  he  told  them  that  the  canes 
w«e  brought  from  the  East  Indies,  and  that  the  supply 
wastmlimited.  Encyclopeedias  confirmed  the  unwelcome 
news,  f  oremoat  amongst  the  boys,  at  least  in  the  search 
for  information,  was  one  who,  in  later  years,  beside 
pcoving  himself  one  of  our  best  botanical  explorers, 
wrote  alustory  of  this  class  of  plants,  of  which  Humboldt 
gqucd  a  high  opinion.  I  refer  to  Dr.  Seemann,*  who 
was  our  chairman  when  I  had  last  the  honour  of 
addreansgyra. 

Fn>£eaaor  Wltaon,  speaking  of  the  necessity  of  such 
knowledge  being  taught  in  sdiools,  in  order  to  the  better 
fitting  tat  the  battle  of  life,  says : — "  We  go  forth  in 
bundreds  every  year  to  seek,  as  we  say,  our  fortunes,  as 
if  the  seeing  was  all  on  our  side,  and  we  should  know 
Fostone  if  we  saw  her.  And  it  ma^  be,  that  all  the 
while  our  fortime,  like  a  lost  bride,  is  seeking  us,  and 
too  often,  like  Gabriel  and  Evangeline  in  Longfellow's 
sad  story,  we  pass  each  other  in  the  dark,  and,  all  on- 
fo^j"**  of  the  fiwit,  bid  farewell  for  ever. 

••How  many  of  our  yoimg  men  who  visit  foreign 
eenatnesi,  bent  (m  commercial  enterprise,  could  tell 
vhe^r  the  exudation  from  a  tree  was  a  gum,  a  sugar, 
s  wi«nTi«^  a  resin,  a  giun-resin,  a  camphor,  a  caoutcbono, 
or  a  gutta-percha ;  whether  a  particular  tree  would  yield 
oil  or  not,  or  fibres  suitable  for  &brics,  rope,  and  paper; 
wheChar  a  wood  was  soft  or  hard,  lasting  or  de- 
structible." 

The  resolt  of  such  teaching  is  easy  to  anticipate.  In 
fits  connting-hoase,  in  the  market,  and  in  the  workshop, 
at  hone,  and  abroad,  we  should  have  intelligent  workers, 
wboae  boowledge,  beside  engendering  and  strengthening 
a  love  for  thor  calling,  without  which  success  is  im- 
pwihle,  would  be  found  in  numberless  ways  to  prove 
dsalf  useful,  and  thus  contribute  in  no  sught  degree 
to  aoooeaih  and  raising  up  a  band  of  obs^ers  who 
voold  he  coostantiy  on  the  watch  for  improving  or  ez- 
»— »'*™j;  our  present  supplies  of  raw  material,  and  be 
TtfsHi)  of  forming  an  approximate  estimate  of  the  value 
of  the  varions  substaacea  coming  for  the  first  time  imder 
Sieirnottoe. 

It  would  be  well,  perhaps,  just  to  indicate  the  meaning 
I  wish  to  convey  when  I  speak  of  teaching  this  subject 
ia  acbools.  I  would  not  have  it  tau^t  to  the  exclusion 
td  other  equally  important  subjects.  The  following  is  an 
f^Trl" — whiw,  in  the  carrying  out,  might  be  modified 
to  smt  the  requirements  of  the  case— of  the  manner  in 
'rtichaoch  leasons  could  be  given. 

Iwonld  devote  in  each  week  two  or  three  hours,  more 
ttJtm,  aoootdiiig  to  the  progress  made  in  other  subjects, 
to  elamentaiy  leaaona  on  the  beet  known  and  most  com- 
BODly  used  vegetable  products.  I  would  pre&ce  such  a 
course  by  a  fow  leasons  on  the  various  parts  of  plants  and 
tteir  structure^  so  tiiat  the  sdiolar  might  know  the  rela- 
taoo  of  a  piodiKt  to  the  plant  producing  it.  This  should 
be  copionaly  iUustiated  by  specimens  of  common  field 


•  Biaea  wtiUag  tba  above  renurki,  the  nrnmlU  news  h«  been 
■Btfton  Nieaiacaaihatl^-Beemann  ha*  died  from  the  effect!  of  a 
tfnr.  Botany  has  thoe  loit  one  of  her  beet  workers,  sod  eoonomlo 
botaav  one  other  best  advocates.  And  I  wonld  record  my  homble 
teittmnv  to  Dr.  Seemann'a  love  of  KlSBce,  genial  good  fgUow- 
Mh  aal  SVrtteaaMly  Vi^ifs. 


plants,  which  the  scholars  wonld  take  pleasure  in  collect- 
mg,  by  spedmens  of  vegetable  products,  and  by  Uie  free 
use  of  the  black-board.  The  necessity  for  well  and 
judiciously  illustrating  every  lesson  should  not  be  lost 
sight  of.  This  done,  tiie  vegetable  products  themselves 
should  be  dealt  with  in  simple  natural  groups,  such  as 
substances  used  as  food,  fibres,  dyes,  and  so  forth.  A. 
strictly  scientific  grouping  of  the  substances,  in  natural 
orders,  must  not  be  thought  of  for  such  a  purpose,  as  tho 
association  and  comparison  of  analogous  substances  would 
be  lost  sight  of.  AJs  an  exercise,  and  as  a  means  of  more 
thoroughly  fixing  the  lesson  in  their  minds,  and  also  as 
giving  the  teacher  an  opportunity  of  correcting  any 
wrong  ideas,  the  scholars  should  be  required  to  reproduce 
from  memory  the  various  facts  brought  before  them. 

But  I  am  fully  aware  that  there  are  two  great  dif- 
ficulties in  the  way  of  the  teacher  in  this  matter,  namely, 
the  want  of  good  text-books,  and  of  specimens  to 
illustrate  the  lessons.  The  literature  of  economic 
botany,  unfortunately,  is  of  a  very  scattered  character, 
information  having  to  be  looked  for  in  odd  and  out  of 
the  way  places.  At  the  present  time  there  is  no  good 
single  book  for  teachers,  nor  one  which  could  be  put  into 
the  hands  of  scholars.  On  economic  plants,  especially 
those  used  in  medicine,  information  of  the  highest  and  ' 
most  trustworthy  character  may  be  found  in  Fereira's  or 
Boyle's  "  Materia  Medioa."  Lmdley's  "  Flora  Medica," 
and  the  same  author's  "  Medical  and  Economic  Botany," 
contain  botanical  descriptions  only.  But  all  of  these  are 
too  special,  and  contain  descriptions  of  many  substances 
which,  though  to  the  economic  botanist  of  very  high 
interest,  yet  are  not  required  in  a  text-book  for  general 
use. 

Dr.  Yeatee's  "  Natural  History  of  Commerce,"  part  of 
which  is  devoted  to  economic  botsny,  is  the  most  useful 
and  best  book  we  have  for  school  and  general  purposes. 
None  of  these,  however,  come  up  to  my  idea  of  what  such, 
a  text-book  on  economic  botany  should  be.  Still,  how- 
ever, in  the  books  I  have  mentioned,  and  some  few 
others,  the  teacher  will  find  information  sufficient  to 
enable  him  to  give  excellent  object  lessons. 

The  procuring  of  specimens,  however,  is  of  much 
greater  difficulty ;  yet,  by  a  moderate  amount  of  peisever- 
auoe  on  the  part  of  the  teacher,  it  can  be  overcome.  I 
am  not  acquainted  with  any  published  sets  of  specimens 
adapted  for  teaching  purposes,  and  the  teacher  is  thrown, 
to  a  great  extent,  on  his  own  exertions  in  procuring  them. 
It  is  absolutely  necessary  that  the  teacher  should  be  able 
to  show  his  scholars  the  raw  products  which  form  the 
subjects  of  his  lessons.  But  most,  if  not  all  the  specimens 
required  by  the  teacher  for  elementary  lessons  are  pro- 
ourable  from  grocers,  druggists,  and  others,  for  a  few 
pence  each,  and  tiie  scholars  themselves  wonld  gladly 
contribute  specimens  for  such  a  purpose.  Such  a  collec- 
tion, together  with  some  articles  manufactured  from 
them,  could  be  placed  in  a  case  or  drawers,  where  they 
could  be  seen,  and  would  greatiy  add  to  the  interest' of 
the  schoolroom.  This  couM  all  be  carried  out  at  a  very 
littie  expense.  The  cost  of  the  specimens  themselves 
would  be  small,  and  they  need  not,  except  in  the  case  of 
liquids,  be  kept  in  glass  botUes,  the  primary  cost  of 
which,  together  with  that  of  replacing  frequent  break- 
ages, might  be  a  serious  consideration.  Strong  card- 
board, or:  better  still,  wooden  trays  or  boxes,  answer  verv 
well.  If  the  expense  be  not  objected  to,  a  nest  of  small 
drawers,  of  about  nine  inches  long,  four  inches  wide,  and 
two  indies  deep,  would  prove  admirable,  and,  if  weU 
made,  would  stemd  any  amount  of  legitimate  wear  and 
tear.  In  the  Pharmaceutical  Society's  Museum,  we  have 
roecimens  in  such  drawers,  which  allow  of  the  students 
thoroughly  examining  them:  the  drawers  have  stood  an 
enormous  amount  of  wear  and  tear,  and  the  arrangement  is 
highly  appreciated  by  the  students.  The  specimens  should 
be  careraUy  labelled  with  the  common  and  brat  known 
name,  their  use  and  their  habitat  specified,  and,  if  thought 
fit,  the  scientific  name  also ;  but  a  scientific  name  on  such 
a  label  should  adt  be  too  prominent,  and  certainly  should 
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not  be  given  to  the  exclusion  of  the  common  one.  Scien- 
tific names  are  absolutely  necessary  in  fixing  specifically 
indiTidaid  plants.  The  same  combination  of  generic  and 
■pecific  names  cannot  be  used  for  more  than  one  species. 
-while  common  names  are  very  loosely  applied ;  yet,  as  il 
requires  almost  an  apprenticeship  to  fix  scientific  names 
in  one's  memory,  it  would  be  too  great  a  burden  for  most 
scholars.  Of  course,  this  remark  must  not  be  taken 
an  indicating  a  want  of  appreciation  of  scientific  names ; 
I  am  only  considering  the  requirements  of  the  elemen- 
tary schools,  and  am  anxious  to  remove  every  possible 
difficulty.  Good  coloured  diagrams,  with  bold  outiines 
of  the  most  prominent  plants,  could  be  drawn  by  the 
teacher  or  scholars.  Before  long,  I  trust  that  cheap 
cabinets  of  specimens  for  teaching  purposes  will  be  pur- 
chasable at  reasonable  prices.  After  the  passing  of  the 
Pharmacy  A.ct_  of  1868,  by  which  law  every  intending 
pharmaceutist  is  obliged  to  undergo  examination,  a  great 
need  of  cheap  portable  collections  of  materia  mediea  was 
felt.  Two  or  three  firms  undertook  to  remove  this  diffi- 
cnlty,  by  making  up  sets  of  such  specimens,  and  selling 
them  at  as  low  a  price  as  possible.  One  of  these  firms, 
Messrs.  Evans,  Lescher,  and  Evans,  of  Bartholomew- 
olose,  have  very  kindly,  at  my  request,  specially  prepared 
two  of  their  collections,  modified  somewhat  for  general 
use.  These  are  lying  on  the  table.  The  medicinal  pre- 
parations are  left  out,  and  other  substances  could  easily 
oe  added. 

Hwpily  for  this  country,  we  have  at  Kew  one  of 
the  finest  and  most  complete  museums  of  economic 
botany  in  Europe,  which,  it  is  not  too  much  to  say,  is 
the  object  of  unqualified  admiration  from  all  who  are 
judges  in  these  matters.  We  are  indebted  for  it  to  the 
exertions  of  the  late  Sir  William  Hooker,  and  the  present 
Dr.  Hooker,  C.B. ;  and  if  ever  a  society  of  economic 
botanists  should  be  formed,  no  more  appropriate  name 
could  be  found  for  it  than  that  of  "TTie  Hookerian 
Society."  Butthisbytheway.  ImentiontheEew Museum 
here  simply  to  direct  the  attention  of  teachers  to  it,  as  one 
of  the  finest  aids  and  supplements  to  their  teaching.  No 
batter  holiday,  as  regards  health  and  enjoyment,  and  no 
pleasanter  way  of  communicating  information  than,  if 
the  distance  is  not  too  great,  to  take  their  scholars  to 
Sew.  It  could  even  be  held  out  as  an  inducement  to 
general  good  behaviour  and  progress  in  the  study  I  am 
advocating.  The  catalogue  of  &e  museum  and  gardens 
is  full  of  information. 

Unfortunately,  from  various  causes,  the  feet  that 
museums  should  be,  and  if  rightly  managed  are,  power- 
ful instruments  of  education,  is  lost  sight  of;  The 
teaching  capabilities  of  a  good  museum  are  very  great, 
but  they  have,  till  recenUy.beenlookeduponas  receptacles 
for  curiosities.  Frequently  it  has  happened  that,  when 
a  person  has  had  anything  which  has  been  out  of  the 
common,  or  could  better  employ  the  space  such  things 
occupied,  he  has  sent  it  off  to  a  museum,  without  sny 
consideration  as  to  its  fitness.  And  thus  museums  have 
been  looked  upon  almost  in  the  light  of  a  showman's 

collection,  of  which  it  may  be  said 

"Uoutrn  of  all  lorta  here  are  amo, 

Strange  thing,  in  nature,  u  they  grew  ti. 
Some  relli-s  of  the  Shell*  Qoeen 
And  ftagments  of  the  (kmed  Bob  Crow*.* 
One  of  the  very  best  speeches  I  have  ever  met  with  on 
tiie  subject  of  the  proper  use  of  museums  is  one  by  Sir 
Bartle  PVere,   given  at  the   opening   of  the  Bombay 
Museum  in  1802.     I  quote  the  foUowMg :— 

"  Let  us  remember  this  museum  is  designed  to  be  no 
mere  collecbon  of  rarities  and  cnriosities,  at  which 
crowds  may  gaze  in  vacant  and  resnlfless  astonishment- 
yon  have  purposed  that  it  shall  bo  a  great  engine  of  cdn- 
^on,--in  the  words  which  you  have  so  aptly  quoted 
from  the  great  lawgiver  of  scientific  research,  a  'Collega 
oflnqmry,'  as  distinguished  from  a  '  CoUege  of  Rid- 
ing. Here,  as  in  a  microcosm,  you  will  collect  speci- 
»Bns  of  whatever  in  art  or  nature  ministers  to  man's 
•WMrt*  or  occnpies  man's  thenglits.    The  atndent  will 


here  read,  not  thmugh  the  imperfect  medium  of 
language,  but  in  the  products  themselves  visibly  placed 
before  him,  the  history,  so  far  as  human  eye  can  trace 
it,  of  each  wondrous  process  and  product  of  nature.  He 
will  here  trace,  step  by  step,  how  the  intdlect  of  man,  in 
various  ages  and  in  various  countries,  has  turned  Uhim 
processes  and  products  to  human  nse,  and  how  art  ha* 
striven  to  impart  to  the  result  of  her  Ishonr  somewhat 
uf  that  Divine  image  of  those  more  than  hmnan  (diaimo- 
teristics  of  bean^,  variety,  perfeotion,  and  adaptsitioB, 
for  which  the  rudest  of  mankind  ever  yearn,  and  wfaidt 
the  most  civilised  never  fliUy  attain  to." 

Local  museums,  when  properly  conducted,  are  of  gceal 
use,  but  no  such  museum  is  complete  unless  ecooonni 
botany  is  fairly  represented. 

In  concluding  my  remarks  on  the  edooatioiial  aspect 
of  the  question,  I  would  say  that  not  only  riioaM  ilia 
subject  be  taught  in  our  elementary  schools,  but  also  in 
all  edncationu  establishments,  in  our  oniTeraties  airf 
colleges,  and  Uut  greater  fecilities  should  be  (jiven,  by 
series  of  lectures  and  other  means,  fbr  the  acqniiitioa  ot 
some  knowledge  of  this  subject  by  the  maases. 

We  next  pass  to  the  claims  which  eoonomio  hotmy 
has  on  the  attention  of  the  commercial  worid.  At  least 
half  of  oar  commeroe  consists  in  the  gafhsring  in  and 
sending  forth  again  raw  and  finished  materials  derired 
frxim  &e  vegetable  kingdom.  The  claima  of  eoonomio 
botany,  therefore,  rest  not  only  on  the  fiurt  that  a  knoir- 
ledge  of  these  jnoducts  would  give  additional  interest 
to  every-day  life,  but  upon  the  other  ihot,  that  if  a  mora 
systematic  attention  were  paid  to  OiB  subject,  the  result 
would  be  lai^ly  beneficial  to  commeroe.  There  is,  bow> 
over,  a  great  absence  of  information  amongst  those  en- 
gaged  in  commerce,  concerning  the  reiT  products  ca 
which  their  fortunes  ore  built.  All  who  have  ever  had 
any  experience  in  endeavouring  to  ascertain  tiie  history 
of  any  substance,  know  fhll  well  the  difflcnltv.  Let  me 
not,  however,  omit  here  to  do  full  justice  to  ttie  wSling- 
ness  with  which  all  possible  infinmation  is  givm.  I 
have  never  yet  gone  to  any  merchant  or  broker,  who  has 
not  evinced  the  utmost  readiness  to  aflbrd  me  every 
assistance  in  any  inquiry.  And  yet  the  fact  remaini^ 
and  what  I  would  endeavour  to  urge  on  the  attention  <^ 
all  concerned  is,  that  the  possession  of  even  the  rudi- 
ments of  a  knowledge  of  economic  botany  is  as  neoes^ 
sary  and  as  valuable  as  that  of  any  other  branch  of 
knowledge  which  is  deemed  at  present  essential ;  and 
that  no  one  should  enter,  either  as  master  or  serranti 
into  commercial  life,  where  vegetable  products  form  the 
articles  of  trade,  without  some  knowledge  of  them,  and 
the  greater  the  amount  the  better. 

There  are  many  duties  inseparable  from  Ihe  iHilHrig  of 
a  merchant  besides  that  of  making  money,  iriiich  is  the 
mainspring  and  end  of  all  commercial  enterprise.  Ilie 
merchant  has  to  gather  ttom  the  ends  of  the  eartli  tba 
workable  materials  required  for  the  sustentotion  of  cor 
arts  and  manu&ctures;  also  to  send  forth  the  flTiM*«a<t 
products,  for  the  prepanition  of  which  the  most  perfect 
mechanism  and  the  highest  scientific  knowledge  has  been 
brought  to  bear.  In  this,  whilst  seeking  his  own  ends, 
he  has  necessarily,  and  possibly  miconsdonsly,  acted  as 
a  great  civiliser  or  the  world.  But  he  should  not  be  con- 
tent with  receiving  haphazard  what  others  s.;nd — he 
should  use  his  best  endeavours  to  extend  and  improve 
existing  sources  of  supply,  and  to  open  up  new  ones. 
The  mainstay  of  commerce,  and  the  existence  and  onward 
march  of  civilisation,  is  bound  up  with  the  exchange  of 
workable  materials.  The  meroiant  procures  from  a 
oonntry  substances  which  are  prodnced,  either  spon- 
taneously or  by  cultivation,  in  quantitiee  above  and 
beyond  that  required  for  home  consumption — which, 
but  for  their  capability  of  nttUartion  elsewhere,  would 
be  so  much  waste  and  useless  material — and  conies  tiiem 
to  Shother  coimtry  where  a  wont  of  them  exists.  By 
this  exchange,  the  superabundance  in  the  one  covntiy 
is  made  to  sq^y  the  soaniity  in  the  othsr,  sad  thos  lie 
acts  OS*  great  civilisingsgent^  by  fnanttvesoo *^ 
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mteeimne.  Wh«t  a  state  of  living  death  would  the 
world  be  in  If  each  country,  within  ite  own  atea,  satisfied 
^  the  wants,  natural  or  acquired,  of  its  inhabitants.  If, 
for  instance.  Captain  Cook's  statement  that,  "  if  an  in- 
habitant of  the  South  Sea  has  planted  ten  bread-fruit 
bees  doling  his  lifia,  ho  has  fulHUed  his  duty  to  his 
fiua%  aa  completely  as  a  farmer  amongst  us  who  has 
enrjjtex  ploughed  and  sown,  reaped  and  threshed ; 
nay,  he  has  not  only  provided  bread  for  his  own  life- 
tioia,  bat  loft  his  children  a  capital  in  the  trees,"  was 
nmvenally  true. 

In  &ct,  in  such  a  state  of  a&irs  commerce  could  not 
enat,  fiar,  as  Cowper  has  beautifully  put  it  :— 
"•  The  band  of  oommeroe  »m  desiftned, 
T'usoelate  ill  brsoehM  of  nutnUiid ; 
And  ifk  lioundleas  plenty  be  tbe  robe. 
Trade  b  tbe  golden  girdle  of  the  globe. 
Wiae  to  promote  whaterer  end*  he  meani, 
Uod  opens  fndtfiil  nature's  varloui  >oene>. 
£*eb  dime  needs  what  other  cllmeii  produoe. 
And  often  something  to  tbe  general  use ; 
No  land  but  listens  to  the  common  call. 
And,  In  return,  reoelves  snpplies  from  all. 
This  eeolal  lnien»une,  and  mutual  aid, 
Oieen  what  were  else  aa  onlrersal  shade." 

'Let  us  for  a  few  minutes  direct  our  attention  to  the 
twodutiee  of  a  merchant — those  of  extending  and  im- 
goring  present  and  opening  up  fresh  sources  of  supply. 
No  syitaBSiic  efforts  are  made  by  our  merchants,  as  a 
irtiole,  to  learch  the  earth  for  its  treasures.  There  are, 
happily,  a  few,  though  very  few  exceptions  to  this  rule. 
"  The  noblest  and  vilest  of  Bubstanoes.  gold  and  guano," 
■s  Professor  Wilson  well  expressed  it,  "  are  stumbled 
upon  hap-hazard.  With  a  kind  of  mad  patience,  we  go, 
ywBT  after  year,  to  the  same  source  for  products,  without 
trying  to  ascertain  if  they  are  present  elsewhere,  and  we 
are  daring  and  reckless  enough  unceasingly  to  scour 
ibange  lands  and  seas.  But  of  what  avail  is  all  this,  if 
weraily  guess  at  the  value  of  the  strange  objects  we  en- 
connter,  without  a  thought  about  taking  action  to  ascer- 
tain its  possible  utility  P'  What  a  gain  to  the  world  is  a 
newland  carefully  explored,  and  its  products  prominently 
BTOog^t  to  notice  !  Many  new  lands  are  looked  upon  in 
fee  same  light  in  which  the  whole  of  Africa  was  formerly, 

"  Barren  sand, 
Vbere  nonglit  can  grov,  because  It  ralneth  not ; 
And  where  no  rain  can  fall  to  blew  the  land, 
fiecaoso  noogbt  grows  there," 

Bat  a  mere  glance  at  the  "  Flora  of  Tropical  Africa," 
now  pobiiahing,  reveals  such  floral  riches  as  to  require 
BO  {wophetic  foresight  to  predict  for  it  a  great  com- 
nacial  future. 

In  exploring  new  lands,  sufficient  attention  is  not 
fsji  to  this  question.  The  ohief  aim  of  exploration 
«Ae  innroaso  of  geographical  knowledge ;  but  every 
toisoce  abonld  have  a  present  and  direct,  though 
ftalwaya  has  a  future  and  indirect,  practical  end, 
ttat  of  bringing  the  new  lands  within  the  pale  and 
•■dui  the  bnnrfioial  inflnences  of  civilisation.  Every 
^Eb  explorer  is  a  pioneer  of  commerce.  But  how 
■nch  soooer  would  such  a  result  be  brought  about 
if  the  teaveUar  always  used  his  best  efforte  to  collect 
all  tbe  information  respecting  ptoducta  and  specimens 
of  the  prodncts  themselves  on  every  possible  occasion, 
and  thoa  hastened  the  practical-  results  of  his  toils 
•sd  hardships.  On  all  our  exploring  expeditions, 
there  should  be  an  eoonomio  botanist  appointed,  to  give 
Ina  special  attention  to  this  very  important  practical 
inquiry.  But  it  is  frequently  thought  BufiBcient  to  collect 
itnoge  objects,  and  little  thought  is  given  to  those  objects 
•rtiinh  are  likely  to  prove  of  practical  value.  This 
lasoredly  should  not  be. 

Beaidento  abroad  oaa  be  made  the  means  of  no  end  of 
good.  Ufien  at  their  very  doors  are  materials  in  great 
ri»wiiHTir»t,  which  eotdd  be  utilised  in  our  own  country 
if  tha  rsqniaite  knowledge  existed  to  rightly  direct 
hqiiiiius.  Bat  it  often  happens  that,  where  prodncta 
■M  mat  home,  tat  lack  of  proper  infonnstioa  accom- 


panying them,  no  result  is  achieved.  How  different  it 
would  be  if  that  same  correspondent  had  received  a 
preliminary  training,  even  of  an  elementary  character. 
But  much  of  this  would  be  remedied  if  proper  instructions 
were  sent  out.  Often,  when  appeals  for  information  to 
residenta  or  intended  residents  in  a  foreign  country  are 
made,  the  answer  is,  "  Give  me  instructions  what  to  look 
for,  and  what  kinds  of  samples  should  be  sent."  In  the 
case  of  one  product  alone,  namely,  india-rubber,  to 
which  I  have  paid  much  attention,  I  have  frcfpiently 
been  appealed  to  for  instructions  as  to  what  kind  of 
specimens  should  be  collected,  and  how  collected ;  and  at 
the  request  of  Mr.  Silver,  who  takes  a  warm  interest  in 
everything,  both  scientifically  and  commercially,  con- 
nected with  the  subject,  I  wrote  a  series  of  instructions 
purposely  for  his  correspondents  abroad.  But  such 
things  require  to  bo  done  systematically,  and  on  a  large 
scale.  Much  good  would  accrue  to  commerce  if  general 
instructions,  or  instructions  drawn  up  to  suit  each 
conntry,  were  printed  and  circulated  amongst  our  consuls 
and  other  public  and  private  individuals  abroad. 

Every  one  who  has  had  opportunities  for  observing 
the  commeroe  of  this  countiy,  must  have  noticed  from 
time  to  time  various  substances,  forwarded  by  sanguine 
collectors  or  merchante,  who  perchance  have  seen  the 
substance  used  by  the  natives  of  the  place,  or  observed 
that  it  existed  in  great  abundance,  the  object  being  to 
ascertain  if  they  were  of  any  use,  or,  as  it  is  tenne*^  to 
"try  the  market."     But  amid  the  press  of  other  business, 
yielding  a  certain  present  money  value,  or  in  the  presence 
of  powerful  rivals,  in  the  face  of  which  it  may  or  may 
not  be  of  value,  it  is  almost  impossible  to  obtain  any 
recognition,  and  is  speedily  lost  sight  of  and  forgotten — 
a  result  enough  to  damp  the  ardour  of  most  persons. 
There  are  many  pointa  which  have  to  be  considered  in 
sending  a  new  substance,  and  have  to  be  provided  for 
before  success  can  be  obtained.     Some  substances  may 
be  useful,  and  in  great  abundance,  but  they  wotild  cost 
more  than  their  value  to  bring  them  to   a  market. 
Others,  again,  are  of  sufficient  value  to  more  than 
repay  the  cost  of  transport  from  a  foreign  port  to  this 
country,  but  from  the  absence  of  carriage,  and  the  dearth 
or  absence  of  labour,  they  cannot '  be  utilised.    Many 
valuable  timber  trees  labour  under  this  disadvantage. 
Efforta   should   be  made   in   such   cases  to  remove,  if 
possible,  these  drawbacks,  by  placing  such  substances 
under  conditions  more  favourable.    Even  where  there 
is  no  difficuUv  in  tbe  transport,  and  no  dearth  of  natives, 
the  greatest  dilSculty  is  experiencod  in  getting  the  natives 
to  stir  an  inch,  or  undertake  any  labour,  unless  their  own 
sweet  will  inclines  them,  or  their  wants,  often  more  arti- 
ficial than  natural,  impel  them.    It  is  almost  a  proverb 
amongst  traders  that  wante,  or  even  vices,  have  to  be 
created,  in  order  to  furnish  incentives  to  labour  beyond 
that  required  in  order  to  obtain  the  few  yards  of  European 
cloth  which  they  covet,  to  substitute  for  thit  of  their 
own  manufacture,  or  that  the  produce  and  shade  of  their 
own  vine  and  fig-tree  supply  them  with.     Other  sub- 
stances, again,  are  sent,  for  which  there  is  no  imme- 
diate or  present  demand;  and  though  they  may  be  better 
suited  for  a  purpose  than  one  in  use,  j-et  the  difficulty 
of  establishing  a  new  trade,  and  bringing  about  a  substi- 
tntion,  is  so  great  with  a  people  so  conservative  and 
strongly  prejudiced  as  we  are, that  rarelydoes  the  original 
importer  meet  with  anything  but  loss.    Deficiency  of 
infermation,  however,  does  more  than  anything  else  to 
injure  and  retard  the  introduction  of  a  new  substance. 
The  difficulty  of  obtaining  information  respecting  a  new 
substance  is  very  great.     Often  the  only  information 
sent  amounta  to  this,  "is  it  good  for  anything  P"  and 
the  specimen  itself   has  been  selected  with  such  an 
absence  of  judgment,  and   is   often  of  so  fragmentanr 
a  character,  that  to  attempt  to  ascertain  ite  source  is 
almost  as  hopeless  a  task  as  endeavonring  to  find  out 
a  person's  name  by  a  lock  of  his  hair.    In  sending 
economic  prodncta,  dried  specimens  of  a  branch  of  the 
plants  prodociog  them,  with  the  leaves,  flowen,  and  fruit 
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attached,  also  upecimena  of  the  bark  and  vood,  also 
specimens  of  the  leaves,  flowers,  and  fruit,  preserved  in 
spirit,  should  be  forwarded.  And  these  specimens, 
together  with  the  product,  should  all  be  obtained  bom 
the  same  identical  plant.  This  is  especially  necessary 
when  the  product  ia  a  gum  or  other  substarce 
having  no  organic  structure.  Great  care  should  be 
taken  to  append  the  correct  vernacular  names,  as 
vemaoular  names  properly  applied  are  of  material 
assistance  in  the  recognition  of  the  substance.  Ver- 
nacular names,  however,  though  they  are  imdonbtedlj 
the  economic  iHDtanist's  best  finend,  yet,  if  great  care  is 
not  taken,  prove  a  constant  source  of  error,  A  name 
belonging  to  one  substance  is  often  applied  to  others, 
from  a  real  or  fancied  resemblance,  or  from  ignorance. 
This  is  especially  the  case  in  colonies.  A  person 
leaves  his  native  country  to  make  his  home  in  another, 
And  carries  with  him  the  old  scenes  and  associations 
Tividly  impressed  on  his  memory,  and  to  perpetuate 
them  he  names  the  plants  around  him  after  those  of  his 
native  heaths  and  hedge-rows,  making  a  plant  do  duty  for 
his  native  violet,  however  far  removed  it  may  be  in  other 
respects.  But  let  not  my  remarks  be  taken  in  deprecia- 
tion of  vernacular  names ;  I  value  them  highly,  as  my 
words  elsewhere  will  show  ;*  but  what  I  wish  to  insist 
on  here  is  that  great  care  should  be  taken  in  bestowing 
them  accurately,  and  that  it  is  not  sutBcient  to  find  the 
Temacnlar  name  of  a  product  in  connection  with  a 
botaaiMl  name  of  the  plant  in  any  work,  to  establish  the 
identity;  that,  in  short,  they  are  but  a  means  to  an  end, 
not  the  end  of  inquiry  itself. 

The  geographical  source  of  a  product  should  always 
be  accurately  mdicated.  Even  at  the  present  time  the 
localities  where  some  of  our  utilised  substances  are 
obtained  are  only  guessed  at,  and  this  arises  frx>m  various 
causes.  Hany  of  the  ports  of  shipment — Singapore  may 
be  taken  as  a  good  illustration — are  only  entrepdts  for 
neighbouring  d^ricts  or  countries,  and  a  product  may, 
be&re  it  arrives  there,  have  been  brought  a  long  distance 
from  Uie  interior,  or  by  native  ciiaft  from  another 
country.  Or,  again,  a  ship  may  call  at  several  ports,  and 
only  be  "entered"  here  as  from  the  last  port  she  quitted; 
or  she  may  break  bulk  from  some  cause,  or  the  article 
may  only  be  a  re-shipment.  I  remember  an  amusing 
instance  of  re-shipment  of  this  kind.  Seeing  in  the 
"  Customs  Bill  of  Entry"  a  parcel  of  india-rubber  entered 
.  as  coming  from  Australia,  and  having  heard  from  various 
sources  encouraging  accounts  of  Australian  rubber,  I 
naturally  was  very  anxious  to  see  this,  the  first  importa- 
tion. After  a  long  series  of  inquiries  at  the  Custom- 
house, brokers,  and  docks,  iudze  of  my  disappointment 
when  I  found  it  consisted  of  "returned  stores,"  old 
india-rubber  tubing,  which  ultimately  found  its  way  to  a 
marine  stere  dealer's.  These  are  a  few  points  which 
require  attention,  in  order  to  give  merchants  every 
fiicility  of  judging  of  the  value  of  new  products,  and  at 
the  same  time  of  increasing  our  knowledge. 

But  one  of  the  greatest  aids  te  our  merchants  and 
mann&ctnrers  woiud  be  a  good  trade  or  commercial 
mnaeom.  Here  the  pharmaceutist  could  see  grouped 
together  all  the  medicinal  substances,  and  could  select 
and  could  judge  whether  any  yielded  an  analogous 
extractive  principle  and  the  same  action  as  one  of  which 
the  supply  was  deficient ;  the  cabinet-maker  could  judge 
■of  the  colour  and  direction  of  the  grain  of  a  wood ;  the 
perfiimer  of  the  odour  of  a  substance;  the  shipbuilder 
the  tenacity  of  a  wood  and  its  power  of  resisting  atmo- 
spheric influence ;  and  the  dyer  of  the  dye  he  is  in  search 
of ;  and  the  fibre  merchant  and  the  paper  manufacturer 
of  the  sabatances  most  likely  to  yield  them  the  best 
results.  Thus  each  one  would  have  presented  to  his 
«ye  the  inhatances  in  which  they  felt  the  moat  interest, 
and  all  grouped  together. 

Fnmsor  Edward  Solly,  in  his  lecture  deUvaied 
before  the  Society  of  Arts,  on  the  "  Sdentiflo  Besolts  of 


the  Exhibition  of  1851,"has  the  following  TetjpeitiBant 
remarks  on  this  question : — 

"  If  you  were  to  place  before  any  mannfacturw 
specimens  of  all  the  substances  which  could  be  employed 
in  his  particular  manufacture,  and  if  you  could  tell  him. 
from  whence  each  could  be  procured,  its  oo^  the 
quantities  in  which  he  could  obtain  it,  and  its  physical 
and  chemiMi  properties,  he  would  soon  be  aUe  to  adecA 
for  himself  the  one  best  suited  for  his  pnipose.  This, 
however,  has  never  happened  in  relation  to  any  one  art ; 
in  each  case  the  maniuacturer  has  had  to  make  the  beat 
of  the  materials  which  chance  or  accident  has  brought 
before  him.  It  is  strange  and  startling,  but,  neverthe- 
leas,  perfectiy  true,  that  even  at  the  present  time  there 
are  many  excdlent  and  abundant  productions  of  natore, 
with  which  not  only  our  manufacturers,  but,  in  soma 
instances,  even  our  men  of  science  are  wheQy  unac- 
quainted." 

The  truth  of  these  remarks  will  be  felt  stnmglj  by 
anyone  who  takes  the  trouble  to  mtaminB  any  of  thuB 
great  divisions  of  raw  materiaL  He  will  obtain  tolerably 
complete  information  respecting  most  of  those  sabstancas 
which  are  known  to  trade  and  commerce,  bat  of  the 
greater  number  of  those  not  known  to  the  broker  he  will 
learn  Uttie  or  nothing.  Men  of  business  do  not  foal  the 
want  of  such  knowledge^  because,  in  the  first  place,  they 
are  ignorant  of  its  existence,  and,  secondly,  beoauae 
they  do  not  see  how  it  could  aid  them  in  their  boainea^ 
and  if  it  should  happen  that  an  enterprisinK  manu- 
facturer desires  to  learn  something  of  tne'cuUivatiiA 
and  production  of  the  raw  material  with  which  be  wotka 
(or  desires  to  work)  he  generally  finds  it  quite  impoasibla 
to  obtain  any  really  sound  and  useful  information. 

An  inseparable  part  of  sudi  a  museum  would  be  • 
chemical  laboratory.  To  such  a  museum  specimsns  of 
every  new  substance  should  be  sent,  in  order  that  thei^ 
might  be  examined  botanically  and  chemically,  and  their 
value  proximately  determined.  For  such  an  enminatifni 
those  who  are  directiy  interested  in  the  substance  would 
not  object  to  pay  a  fee.  Such  researches  would  not  coma 
between  the  importer  and  his  profits.  Such  a  museum, 
when  its  objecte  became  known,  would  meet  with  speedy- 
recognition  and  support. 

Another  question,  which  has  a  very  important  bearing 
on  economic  botany  under  its  commercial  aspect,  is  tlta 
cultivation  of  those  economio  plants  not  already  onlti- 
vated,  and  their  acclimatisation  in  localities  where  th* 
various  conditions  which  are  so  many  elements  of  anoooaa 
are  more  controllable  than  in  the  native  habitats.  We 
are  so  fortunately  situated  that  our  territorial  poaseaaiona 
have  a  geographical  range  amply  sufficient  to  aatiafy 
the  climatic  desiderata  of  every  idant  Itmaybereoeired 
as  an  axiom  beyond  all  controversy,  that  spontaneoaa 
forest  products  cannot  be  depended  on  for  regular  aiip^|r, 
and  that,  sooner  or  later,  recourse  must  be  iiad  to  oom- 
vation. 

What  a  complex  question  is  dvilisatioii,  and  its  modem 
representative  colonisation,  even  if  viewed  in  Uuir  oaifc> 
neotion  with  forest  products.  If  we  view  a  primaral 
forest,  where  the  influence  of  man  has  never  been  fialfc, 
it  has  the  appearance  so  well  pourtrayed  by  Tennyaon — 

"  Tba  moontaln  wooded  to  His  peak,  tbe  Iswu 
And  wlDdlnff  (Iidee  high  op  like  wmn  to  Heaven, 
The  slender  ooooa't  droopUc  orowa  of  planus, 

•  •  •       .  • 

The  Inetre  of  the  lone  eoavOlTiiliuee 

Thkt  oolled  uoand  the  itately  itemi,  sad  rui 

ET'n  to  the  limit  of  the  lud,^' 


fleemaaii'a  "  Joorasl  of  Bolaajr,"  rob  Til.,  p.  Ml. 


And  where  giants  of  the  forests 

"  velad  wHh  •ommer's  pride 
Did  ipreed  10  bnwi.  that  hesvent  light  did  bide, 
Hot  peroeeUe  with  power  of  aaj  Starr." 


And  nature  is  marked  eTaiywhere  br  mnfaial 

and  adaptations,  and  thus  psodmiBg  a  beantifiil  1 

whioh  on  the  approach  of  man  ia  ohangad  into 

Bis  ateja  ate  madnd  t7  tha  i«|riotioa  or  dartraotka  of 

igitized  by  ^^ 
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<ad%ni<Ni*  ttanM  (rf  life,  vegrtable  and  miimtl,  which 
an  rapplanted  by  others  of  foreign  origin.  Of  the 
««iio«s  stage*  of  man's  social  progress,  the  pastoral  and 
sgnenltam  eooditioiia  are  the  most  destroctiTe  to  forest 
^radoeta.  Hm  soond  of  the  axe  is  heard ;  fire  encircles 
the  tranks  of  many  a  tree,  for  fire  is  said  to  improve  the 
•ail;  aad«  clearing  is  made,  which  is  soon  oovered  with 
a  difierent  and  frequently  agg^ressive  form  of  regetation. 
Sooo,  throogh  slovenly  husbandry,  the  first  portion  of 
land  m  exhausted,  and  the  process  of  destmotion  is  re- 
peated by  the  removal  of  farther  portions  of  forest  which 
hem  than  in.  The  spontaneous  porodocts  formerly  at 
their  very  doors  have  now  to  be  songUt  &r  away,  or,  if 
tfa«y  have  representatives  nearer,  they  are  reduced  to 
«trnggling  weeds.  Of  this  tenacity  of  loMlity,  and 
degradation,  as  it  wue,  under  man's  infloenoe,  I  had  a 
lemarkaUe  instance  given  me  by  a  traveller.  He  had 
keen  endeavoiiiiing  to  find  the  source  of  a  v^table 
ptodoot,  and  had  thoroughly  examined  ttie  outuirts  of 
the  settlement  where  he  was  staying;  but  the  only  plant 
Ibat  he  deemed,  from  its  generic  position,  could  yield  it, 
.existed  only  as  a  weak-growing  tender  climber,  and  it 
was  only  after  seeing  the  plant  fully  developed,  away 
Atom  toe  influence  of  man,  that  he  ooold  vwify  his 


Aa  an  iUnatiatton  of  the  truth  of  the  axiom,  that  we 
«aanot  d^tod  upon  spontaneous  forest  growth  for  a 
raenlar  and  lasting  supply  of  any  ]noduct  in  oonudsr- 
«lue  dsmand,  I  may  refer  to  two  important  substanoea, 
Tic,  indis-nibber  and  chinchona.  In  the  one  case,  the 
pnMot  Bonroes  of  supply  are  being  rapidly  exhausted 
throng  the  ignoiance  of  native  collectors ;  snd,  in  the 
othfor,  the  resources  of  the  science  of  economic  botany 
have  idaced  ns  in  a  &r  higher  position  than  we  were, 
not  only  rendering  us  ind^[>endent  of  native  oolleotion, 
tiatTinHmsing  nnich  more  ploitiful  supplies. 

Throna^  the  Vindnaw  of  a  correspondent,  Mons. 
Fknl  LiVy,  who  is  practically  acquainted  with  the 
•ahiecl,  I  am  eoabled  to  give  yon  an  account  of  the 
collection  of  india-rubber,  whicu  will  serve  very  well 
to  oonrey  a  general  idea  of  how  forest  products  are 
collected,  and  also  to  illustrate  a  fow  points  to  which  I 
wish  to  draw  your  lUtentiou : — "  To  thMe  who  are  nn- 
«a%Daint«d  with  the  forests  of  intertropiod  America,  the 
obatade*  ttere  met  with  are  inoomj^rehensible.  The 
teaveUer  finds  an  inextricable  conftasion  of  vegetation, 
covered  with  creepers,  through  which  a  day's  hard 
taboor  wdU  not  secnre  the  advance  of  a  hundred  feet. 
Now,  a  straggling  and  slimy  marsh,  out  of  which  he  is 
coly  with  difficulty  able  to  extricate  himself;  next,  an 
inanrmoimtable  ravine,  which  it  is  necessary  to  flank, 
Ouu  tripling  the  amonnt  of  labour.  Add  to  these  the 
pecpetaal  fear  of  wild  beasts,  and  the  frequent  want  of 
WBfor,  and  then  judge  of  what  passes  in  the  mind  of  the 
poor  iml*n,  who,  after  many  of  such  risks  and  much 
Unar,  aiaves  at  the  foot  of  a  tree  he  had  seen  from  afiv, 
and  diaeovers  it  knot  what  he  seeks.  Besides  the  qualities 
nqnmd  in  a  kultn  to  enable  him  to  find  his  way  in  an 
ohaeore  forest,  it  is  necessary  for  him  to  serve  an  appren- 
tifisaliip  to  laarn  how  to  properly  bleed  a  tree ;  that  is 
to  aay,  to  extract  aa  much  milk  as  possible  from  the  tree 
withievt  killiog  it  With  respect  to  kUling  it,  however, 
h»  i*  not  at  allpazticnlar.  Nuar  the  towns,  all  the  trees 
•Jong  the  roadsides  sre  marked  by  soars  made  by  amateur 
Aufentt,  and  present  strange,  axaa;gerated  forms.  The 
iovests  are  ftm  of  these  attempts,  by  which,  in  ten  years, 
Oho  moat  beantifal  trees  withm  a  circle  of  many  leagues 
of  tbe  ranoho  of  a  would-be  Indian  Aultro  are  frequently 
destroyed.  It  is  t«  this  cause  alone  that  the  blighted 
^ip«ar»nce  of  the  forests  of  the  inhabited  part  of 
Bjoazmgus  is  due.  The  cut  with  the  machete,  to  be 
>n  riawiil.  moat  peiMtrate  at  one  blow  through  the  bark 
sithoat  «~'«i«'Mg  the  wood,  otherwise  the  tree  is 
4srtroyed;  and  Irem  the  diffioolty  of  handling  the 
Wdhete,  aod  the  aaieleasness  of  the  AuUro*,  caoutohouc 
temm  an  deatiovad  with  fisazful  rapidity.  The  Aulero, 
ktriag  r^f*^  kia  rahbar,  xetona  to  the  towns  to 


dispose  of  it,  where  he  is  subject  to  great  wrongs  from 
the  small  traders,  nearly  universally  a  very  low  class. 
When  the  price  has  at  last  been  agreed  upon,  the  hulero 
finds  that  the  greater  part  is  already  owing  for  his  outfit 
and  miiiit  score,  and  frequently  the  trader  does  not  part 
with  him  till  the  small  balance  is  expended  in  debaucheiy 
and  drink.  Full  of  revengeful  feeling,  the  cheated, 
hardly-dealt-with  huUro  departs,  and  destroys  all  the 
trees  he  meets  with  on  his  road.  The  contract  between 
a  party  of  huierot  and  an  agent  is  made  after  aoite  a 
patrianihal  £fwhion.  They  regard  each  other  senondy, 
strike  hands,  and  the  bar^un  is  completed.  It  is  to  tiaa 
agent  that  application  is  made  to  secure  the  active  uid 
armed  resistance  of  the  huleroi  in  case  of  a  revolution. 
He  generally  succeeds  in  engaging  them  in  the  civil 
war  Dv  means  of  a  good  bounty,  a  high  rate  of  pay,  a 
considerable  equipment,  and  a  more  handsome  dress  thim 
that  of  the  other  soldiers." 

Now,  it  can  be  easily  seen  from  this,  that  snoh  col* 
lection  of  forest  products  is  precarious  and  objectionablA 
in  several  ways.  First,  with  regard  to  the  collectora 
themselves.  It  is,  as  a  rule,  only  when  other  means  of 
employment  are  wanting  that  they  take  to  that  of  col< 
lectin^,  and,  even  on  moral  grounds  alone,  snoh  a  life  ia 
anything  but  humanising.  Frequently,  too,  such  opera- 
tions are  interrupted  by  the  caprice  of  some  petty  ruler, 
who  requires  their  services  in  war&te.  This  is  the  case 
everywhere.  Then,  often,  from  causes  other  than  natural, 
the  trees  yielding  the  widied-for  product  are  so  for  apart 
as  to  necessitate  a  vast  extent  of  ground  to  be  gone  over 
before  any  quantity  can  be  collected,  whida  greatly 
adds  to  the  cost,  and  in  many  case*  precludes  the  possi* 
bili^  of  collection  at  aU.  The  transport,  too,  is  difflouli^ 
confined  very  often  to  human  or  animal  portwage,  which 
will  not  allow  of  bulky  articles  being  coUected.  Many 
valuable  woods  labour  under  this  disadvantage,  and 
unless  they  are  on  the  margin  of  navigable  rivers,  and 
can  be  thus  floated  down,  they  are  lost  to  man's  use. 
Now,  the  great  object  of  cultivation  and  acclimatisation 
is  to  centralise  and  concentrate  in  a  manageable 
space.  The  modes  of  collection  adopted  afford 
many  reasons  why,  in  the  case  of  all  necessary  pro- 
ducts, cultivation  and  conservanojr  should  be  resorted 
to.  The  native  modes  of  oolleotion  are,  to  say  the 
least,  very  destructive,  and  entail  a  great  loss  of 
m»t<^ri«1|  for  often,  were  cheap  means  of  transit  avail- 
able, o&er  parts  now  wasted  could  be  utilised.  _  We 
may  allude  to  four  common  operations  employed  in  the 
collection  of  vegetable  substances,  viz.,  (1)  the  collectioa 
of  Uiose  parts  of  a  plant,  such  aa  flowers,  fruits,*  nd 
seeds,  which  do  not  necessarily  entail  the  loss  of  life  to  the 
plant ;  (2)  the  incision  or  tapping  of  the  tree  for  the  col- 
lection of  gammy  and  milky  juices ;  (3)  barking  the  tree ; 
and  (4)  a  mode  which  involves  the  total  destruction  of 
the  tree.  The  collection  of  the  fruits  and  seeds  of  treee 
does  not  necessitate  the  destruction  of  the  tree,  but  it  is 
quite  a  common  custom  with  natives  to  destroy  ttie  tree 
to  save  themselves  trouble.  Tapping  or  indnng  the 
bark  is  resorted  to  in  order  to  obtain  milky  juices  and 
gu'ns,  such  as  gamboge,  india-rubber,  gutta-percha,  maple 
sugar,  and  the  like.  The  sngai^maple  is  generally 
tapped  with  a  three-inch  bit  to  a  depth  of  one  and  a-bau 
to  two  inches.  Tapping  does  not  check  the  growth  of 
the  maple,  though  it  injures  its  wood,  and  renders  it 
lighter  and  less  dense.  The  general  yield  ofiuioe  is 
twenty  gallons  in  the  season  of  thirty  days.  Tapping', 
when  done  judiciously,  does  not  injure  the  vitality 
of  a  tree,  but  there  are  two  great  dangers  in  this 
operation,  namely,  over-tapping,  or  bleeding  the  tree  to 
doalh ;  and,  even  after  judurious  tapping,  not  allomng  a 
sufficient  length  of  time  to  elapse  before  the  opetatioau 
repeated.  Natives  always  resort  to  overtappingjsad 
frequently  even  cut  down  the  tree  for  the  sake  of  obtain- 
ing a  larger  yield.  In  many  cases  they  are  sura  not  to 
visit  the  same  spot  again,  and  therefore  they  bleed  the 
tree  as  long  as  they  con.  This  impoverishes  the  tree, 
and  predisposes  it  to  soooomb  to  atmospheric  duageti, 


Hi 
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and  to  the  attacks  of  inaeota,  for  healthy  trees  are  not 
nearly  so  liable  to  these  latter  destructive  agents,  and 
very  seldom  does  a  tree  long  sorrive  the  united  influ- 
ences. Barking,  too,  in  some  cases,  if  carefully  per- 
formed, does  not  injure  the  tree ;  the  cork  tree,  it  is  well- 
kaown,  improves  under  the  treatment,  iii.  He  Ivor  has 
adopted  this  method  of  barking  cinchona  trees,  and  it  is 
found  that  it  does  not  injure  the  tree  in  the  least.  He 
thus  describes  his  modui  operandi: — 

"In  removing  the  strip  of  bark,  two  parallel  cuts 
should  be  made  down  the  stem,  at  the  distance  apart  of 
the  intended  width  of  the  strip  of  bark ;  this  done,  the 
bark  is  raised  from  the  sides  of  the  cut,  and  drawn  off, 
hegining  from  the  bottom,  care  being  taken  not  to  press 
or  injure  the  sapp^  matter  (cambium)  left  upon  the  stem 
of  the  tree.  This  cambium,  or  sappy  matter,  imme- 
diately granulates  on  the  removal  of  the  bark,  and  being 
covered  (with  moss),  forms  a  new  bark,  which  main- 
tains the  circulation  undisturbed." 

The  renewed  bark  is  nearly  as  thick  in  one  year's 
growth  as  ordinary  bark  is  in  three  years,  and  is,  more- 
over, ve^  much  richer  in  quinine.  Mr.  Mc  Ivor's 
method,  I  am  afraid,  is  however  much  too  delicate  an 
operation  to  be  successfully  performed  by  any  but  skilled 
penons. 

The  total  destruction,  except  in  the  case  of  herbaceous 
•nd  quickly-growing  plants,  or  where  the  trunk  or  other 
Tital  part  of  the  tree  is  required  for  use,  is  totally  un- 
called for,  and  even  where  necessary,  the  future  supply 
riiould  always  be  guaranteed  by  re-planting.  This  total 
destmction  is  the  more  highly  reprehensible  in  the  cases 
-  of  trees  yielding  useful  juices,  such  as  india-mbber  and 
gutta-percha,  with  which  the  subject  is  more  intimately 
connected.  The  reason  assigned  is  that  the  yield  by 
ample  incision  or  tapping  would  not  be  remunerative ; 
hnt  this  is  not  the  case.  The  actual  reason  is  the 
«pstMice^  to  a  greater  or  lees  extent,  of  a  presumed  or 
xeal  li^t  of  common  proprietorship,  and  the  absence  of 
goremment  oversight  in  the  forests  where  this  mode 
of  collection  is  practiced.  Self-denial  and  forbearance 
from  monopolising  any  sources  of  supply  are  virtues 
not  looked  for  in  the  most  civilised  countries,  much  lees 
.  amtnigst  untutored  savages, 
f  A  collector  reasons  thus,  if  he  reasons  at  all  on  the 
Bubjeot,  "  If  I  do  not  take  all  I  can  get,  some  one  else 
•will,  and  why  should  I  leave  that  which  will  enrich  a 
less  sorupulous  collector."  Even  in  India,  where  the 
neeeesity  of  forest  conservancy  is  fully  recognised  and 
carried  out,  the  notion  of  the  inhabitants  of  a  right  of 
Mmmon  proprietorship  is  a  source  of  constant  trouble 
to  the  Department,  and  the  enforcement  of  a  parental 
conservancy  against  individual  devastation  is  looked 
iqxm  by  some  of  the  inhabitants  as  a  great  injustice. 
Even  where  the  right  is  recognised,  and  licenses  are 
taken  out  under  a  full  understanding  of  this  fact,  con- 
stant damage  is  done  by  excesses.  In  an  able  report  on 
the  caoutchouc  forests  of  Assam,  Mr.  Gustav  Mann 
■ays:— 

"The  privilege  was  sold  (in  the  Durrung  district)  for 
1,012  mpees  to  kyahs,  in  the  Mungledye  Bsznar,  who 
purchased  2,600  maunds,  but  bad  not  the  slightest 
control  over  the  tapping  of  the  trees  by  those  to 
whom  they  sub-let  their  right,  and  encouraged  the 
latter  as  much  as  was  in  their  power  to  obtain 
toe  largest  possible  quantity  during  the  short  time 
they  held  the  monopoly  of  buying  it,  as  consistent 
^th  their  interest,  without  any  regard,  however,  for 
future  supplies,  which  was  of  most  disastrous  con- 
sequence, m  as  &r  as  it  induced  the  men  who  tapped 
and  collected  the  rubber  to  indulge  in  the  most  ont- 
lageons  wholesale  destruction  of  these  valuable  trees, 
by  either  idling  them  with  axes,  or,  if  this  was  too 
troublesome,  to  collect  firewood  and  bum  them  down,  so 
•*  to  raader  the  operation  of  tapping  more  convenient 
than  it  would  have  been  had  the  trees  been  left  standing; 
•ad  sereml  hundred  magnifiosnt  trees  were  counted,  in 
aU  dnwctiana,  lying  on  the  gronad  with  cots  across  their 


trunks  and  toots  from  six  to  Ift  iaehes  loag,  UMMe-mdos 

broad,  and  a  foot  to  18  inches  apart,  and  smaller  oata  on 
the  upper  branches  of  them,  by  which  all  that  they  eould 
yield  was  extracted  immediately  after  they  were  feilsd, 
with  an  utter  disregard  for  future  wants.  So  that  at 
present  there  is  absolutely  no  rubber  worth  speaking  of 
to  be  got  from  these  forests,  nor  for  centuriss  to  ctme, 
unless  the  tree  is  replanted." 

It  therefore  cannot  be  too  deeply  impressed  on  all  in- 
terested in  the  subject,  that  every  useful  vegetable  prodnet 
for  the  supply  of  which  we  depend  on  spontaneons  pro- 
duction, and  also  those  which  could  supplement  these 
supplies,  should  be,  b^  cultivation  and  aeclimat.isatJnn, 
brought  under  conditions  where  the  various  desiderata, 
such  as  the  improvement  of  quality,  quantity,  purity,  an 
easy  collection,  with  as  little  loss  of  material  as  poasiblB,. 
unfailing  supply,  and  a  cheap  transit  to  the  seats  of  con- 
sumption, could  be  attained,  thus  lowering  the  price  and 
increasing  the  utilisation.  The  Indian  government  haTO- 
wisely  directed  their  best  energies  to  this  Bub}«ci  of 
acclimatisation,  and  in  no  instance  have  the  results  been 
more  manifest  than  in  the  successful  cultivation  of  the 
cinchonas. 

The  first  cinchona  plants  arrived  in  India  from  S011& 
America  under  the  superintendence  of  Mr.  C.  R.  Mark- 
ham,  in  1861.  The  last  report  from  one  plantation,  that 
in  Bengal,  gives  the  following  nnmbets : — Oimchona  muci- 
rubra,  1,233,7  Id ;  O.  tffieinaUt,  4iO,000;  C.  tmlitufa, 
33,000.  And  to  show,  rather  in  illnstratioii  than  in 
proof,  that  the  plants  do  not  deteriorate  but  iin{noTe,  I 
will  quote  a  single  case. 

In  1859,  Mr.  Howard  received  from  South  Amarioa 
bark  and  seeds  of  C.  ofieitiaiit.  The  bark  yielded  by 
analysis  3'1 1  of  alkaloids.  The  seeds  were  sown,  and  an 
English  grown  plant  yielded  1-93.  One  of  these  growing 
plnnts  was  sent  to  India,  and  this  plant,  partly  grown  in 
England  and  partly  grown  in  Indut,  yielded  2-^6,  whilst 
a  third  generation,  descended  from  the  latter  plant,, 
yielded  3°33,  thus  showing  a  per-centage  of  the  Indian 
grown  plant  of  0-22  over  that  of  the  South  Amoiean 
parent.  In  fact,  a  variety  of  C.  offieiuaii$  grown  in  India 
yielded  11*40  per  cent,  of  alkaloids,  snd  of  this  9*75  per 
cent,  was  quinine. 

As  to  the  advancement  of -our  knowledge  of  eoomomic 
botany,  I  should  like  to  say  a  few  words.  At  the  preaent 
time  we  have  no  society  which  deals  specially  with  thi» 
subject.  At  one  or  two  of  our  existing  societies  papers 
are  occarionally  read  on  vegetable  products,  but  what  is 
really  wanted  is  a  society,  or  section  of  an  existing 
society,  which  would  give  its  attention  systematically 
to  this  very  important  branch  of  the  science  of  boteny. 
I  tmat  I  am  not  too  sanguine  in  anticipating  that  sndi 
a  body  would  meet  with  warm  support  from  onr  mer- 
chiints  and  manufacturers.  Any  remarks,  however,  I 
may  here  venture  to  make  on  the  work  of  such  a  aoei^y 
will  not  be  out  of  place,  as  they  will  be  equally  ap- 
plicable to  individual  efibrt. 

One  of  the  surest  means  of  progress  towards  ancwsatn 
knowledge  is  the  collection  of  wdl-anthenticated  speci- 
mens of  vegetable  products,  specimens  which,  being 
obtained  by  personal  collection  or  other  equally  re- 
liable source,  and  accompanied  by  leaves,  flowers,  and 
fruit  obtained  from  the  same  identical  tree,  ooold  be 
accepted  as  of  critical  value.  It  is  very  necessary  tint 
herbarium  specimens  should  be  collected  from  Vb»  aaiaff 
identical  tree.  Some  treea  may  be  so  very  ainiilar  m 
general  appearance  as  to  be  considered  identical  by  an 
inexperienced  person,  yet,  when  examined  t^  ooa 
skilled  in  such  things,  may  be  found  to  be  totally 
dissimilar  in  properties  and  stmcture.  And  wheo  tba 
name  of  the  tree  yielding  a  useful  product  is  kjtowu, 
it  allows  of  the  product  being  searched  for  elsewlisc. 
Too  much  reliance,  it  is  feared,  has  been  placed  in  tka 
prestuned  good  faith  Of  <*  intelligent  nativto."  It  is 
said  that  the  praotioe  is  not  noeenmon  with  Hum, 
when  instructed  to  go  to  a  partionlar  spot  at  soma 
distance,  and  proooie  a  eaitain  q)eciaen,  that,  haTxng 
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■nirad  st  a  safe  distance  from  their  startiiig-poiiit, 
they  calcalate  the  time  it  would  occupy  to  go  to  and  re- 
tain from  the  place  indicutad,  they  take  their  rest  under 
aome  shady  tree,  and  when  the  time  has  expired,  collect 
a  q>ecimen  from  a  neighhonring  tree,  and  retom  with  it 
astheiesult 

Even  wbaire  a  traveller  ooUeots  his  own  specimena, 
he  haa  to  be  constantly  on  Lis  goan),  as  the  natives 
freqneatly  use  every  artifice  to  mislead  him.  However 
gXMd  a  qxcimen  may  otherwise  be,  if  its  history  and  its 
sonxce  ass  unknown,  it  is  almost  valueless  for  purposes 
of  sfluatific  study.  Also  much  good  can  be  done  by 
-endeavouring  to  clear  up  the  many  doubtful  points  with 
regazdtothohiatory  of  many  of  oar  even  commonest  pro- 
daeta.  Dr.  Iandley,inthepiefiscstohis"FU>raUedica," 
aaji^  "Ail  are  awaie  how  oonOietingare  the  statements 
£>iliid  in  books  and  made  in  coBveiaatioa  respecting  the 
Mimes  from  which  medicinal  sabstanoaa,  often  of  the 
eoamumest  kind,  are  derived."  Thsas  lenurks,  penned 
in  1838,  are,  to  a  great  extent,  eqoal^  true  now.  The 
Mmirslty  have  done  good  service  to  seienee  by  publishing 
a  "Tlffsnnslof  Scientino  Inqpiiry,"  a  new  edition  of  which 
has  reosDtly  appeared.  One  of  the  sections  is  devoted 
to  aeooomic  botany  and  the  various  points  requiring 
ehiridstlon.  Bat  uua  conid  be  done  to  a  munh  greater 
ecteot,  and  with  consequently  greater  results,  by  a 
soc«*y,  ia  sending  out  instructions  and  inquiries  to 
■OBWsnis,  traders,  and  other  residents  abroad. 

Beeent  and  also  old  collections  made  by  travellers 
alumld  be  examined  and  compared  with  published  or  other 
aocBODts.  It  has  been  found  more  than  once  that  where 
<ne  substance  has  failed  from  any  cause,  a  new  one  has 
busi  snhatitnted,  and  had  the  original  name  appended  to 
it  To  take  an  illnstration  of  the  good  which  may  acrue 
fitnn  Ulese  researches,  let  me  refer  to  an  incident  in  the 
<Tiw1wii»  history.  _  From  the  years  1862  to  1856,  Mr. 
Htn»aid  was  working  on  the  Peruvian  barks,  and  er- 
sirriiiiiig  all  the  materials  of  the  Spanish  botanists,  Ruiz 
sad  Pavon,  with  which  he  was  acquainted,  but  the  ro- 
sidta  did  not  folly  satis^  him,  and,  to  quote  his  own 
woida: — **  I  could  not  help  surmising  that  there  must 
nmais  at  Madrid  fhrther  results  of  the  labours  of  the 
flpanish  botanists  which  might  throw  light  on  the  many 
<|aestions  still  left  in  obscurity.  I  consequently  caused 
iaqoixy  to  be  mads,  and  in  the  year  1858,  obtained  by 
piDchsse  64  specimens  of  barks,  of  Pavon's  collection, 
tngeilier  with  an  orig^al  manuscript  in  Pavon's  hand- 
writing, which  appears  to  have  been  commenced  about 
flu  year  1821,  and  finished  in  1826.  This  was  sold  before 
PkTon's  death  to  a  botanist  in  Madrid,  from  whom  it 
fsm.d  into  my  hands."  This  manuscript  Mr.  Howard 
psfalished  in  a  magnificent  volume,  under  the  title  of 
*■  ISastrationa  of  the  Neuva  Quinologia  of  Pavon." 

Xr.  Markham  also  found  the  specimens  and  drawings 
tf  Boiz,  Pavon,  and  Mutis,  illustrating  the  same  ques- 
tioa,  "bnried"  in  a  cupboard  in  a  tool-house  at  the 
Botanical  Gardens  at  Madrid.  And  if  this  be  the  case, 
oay  we  not  hope  that  other  valuable  materials  may  be 
latHight  to  light  if  sought  for?  The  question  must 
flccor  to  every  thoughtful  reader  of  narratives  of  ex- 
piating expeditions,  "What  becomes  of  the  materials 
naolting  from  these  expeditions  in  cases  where  they 
liana  not  already  been  published  ?" 

The  literature  of  economic  botany  labours  under  the 
diiTiinlsgo  of  other  soientiflo  subjects,  of  being 
"scattered,"  and  even  to  a  greater  extent  than  mos^ 
and  efforts  should  be  made  to  remedy  this  evil.  Some 
of  the  old  works  on  the  subject  are  even  now  of  sufficient 
value  to  deserve  reprinting. 

I  most  now  draw  my  remarks  to  a  close.  I  have 
eadeaTonred  to  bring  biefore  you  a  few  of  the  salient 
pomtB  of  a  subject  of  great  interest  to  us  all.  There  are 
many  jioints  which  would  admit  of  treatment  at  greater 
leogOi,  but  time  will  not  allow.  The  subject  itself, 
me^ective  of  its  many  practical  claims,  is  of  an  interest- 
'.  fasrinsting  nature,  in  its  various  botanical,  corn- 
ami  ethnological  bearings.     For  teaching  in 


schools,  it  is  at  onee  useftil  in  its  relations  to  evety-day 
life,  inculcating  habits  of  uceuracy,  observation,  anid 
pi-rseveranoe  in  the  pursuit  of  truth ;  and  in  closing  these 
remarka  I  would  add,  for  the  consideration  of  all  intmd- 
ing  students  of  the  subjrot,  this  motto ; — 

"  Wlthoot  qiMitlMlii«r,  no  hrrMtlgaUoo  i 
WlUtusi  laTeiiU)!«lian,  do  tratbs 
Wtlbout  tnilli,  ao  adenoe." 

For  soienoe  is  but  tmth  ascertained  by  the  many,  classi- 
fied for  the  benefit  of  the  individual,  and  science,  truly 
so  called,  most  be  isomeric  with  troth. 


DISCUSSION. 

Kr.  Badgiriek  B.  Cowper  said  he  could  speak  from  ex- 
perience of  the  immense  field  there  was  in  Australia  for 
the  development  of  the  resources  of  economic  botany ; 
and  considering  that  that  continent  was  about  fbnr-flfuiB 
the  siae  of  Ehirope,  he  hoped  its  importance  would  not 
be  lost  sight  ot  What  was  not  so  generally  known  was, 
that  the  aborigines,  who  were  known  in  this  country  as 
"black  fellows,"  were  very  well  acquainted  with  the 
botanical  riches  of  their  native  land,  and  were  able  to 
tell,  not  only  the  genus,  but  also  the  species  to  which  ilie 
various  trees  and  grasses  belonged,  though,  of  course, 
they  could  not  describe  or  claraify  them  scientifically. 
It  was  of  the  utmost  importance  that  the  rising  genera- 
tion, many  of  whom  would,  in  future  years,  become 
colonists,  should  be  so  educated  as  to  be  able  to  take  full 
advantage  of  the  natural  products  of  the  countries  which 
they  might  visit;  and  if  this  were  more  generally  Hie 
case,  ther«  was  no  reason  why  Great  Britun  should  be 
so  dependent  as  she  was  at  present  for  her  supplies. 
Australia  was  wealthy,  not  only  in  the  vegetable  world 
on  the  surface,  but  also  in  the  vegeto-mineral  world  im- 
mediately beneath,  and  if  ttiis  wealth  were  pioperiy  de- 
veloped, immense  advantages  would  result.  He  could  not 
refrain  from  bearing  testimony  to  what  had  been  dons  by 
Sir  William  Hooker  and  Dr.  Lindley,  men  whose  names 
went  to  form  the  history  of  their  time,  and  whose  eSbrta 
would  be  emulated  by  all  who  followed  them.  In  con- 
clusion, he  begged  leave  to  propose  a  hearty  vote  of 
thanks  to  Mr.  Collins  for  nis  extremely  interesting 
paper. 

Kr.  Sills  A.  SavldaoD  said  he  had  devoted  some  time  to 
the  educational  aspect  of  this  question,  and  might  there- 
fore make  a  few  remarks  on  that  subject.  One  of  the 
great  obstacles  which  they  met  with  in  endeavouring  to 
teach  it  to  the  lower  classes — and  it  was  to  them 
principally  they  should  look  in  the  first  place—  was  the 
repugnan^ie  they  felt  for  the  names ;  and  therefore  in  the 
same  way  as  he  had  found  it  necessary  to  convert 
practical  geometry  into  linear  drawing,  and  animal 
mechanics  into  living  machinery,  sp  he  always  used, 
instead  of  the  tmn  economic  botany,  the  uses  of  plants. 
He  had  used  this  as  the  title  of  a  small  manual  which 
he  had  recently  prepared  on  the  subject,  and,  judging  by 
the  great  circulation  which  it  had  already  obtained,  there 
seemed  to  be  great  demand  throughout  the  country  for 
elementary  teaching  of  this  kind.  He  agreed  entirely 
with  the  idea  of  doing  away  with  scientific  classification, 
because,  by  using  that,  they  would  only  be  addressing 
people  in  a  language  which  they  could  not  under- 
stand, and  which  there  was  no  time  to  teach 
them.  He  proposed,  therefore,  to  group  the  subjects 
broadly  in  the  way  in  which  they  were  classified  in 
every-day  life,  such  as  bread  plants,  breakfiast  plants ; 
next,  starch-yielding  plants,  vegetables,  plants  used  in 
arts  and  commerce,  weaving,  dyeing,  timter,  and  so  on, 
finishing  with  india-rubber  and  gutta  peicha.  _  He 
maintained  that  a  system  of  this  kind  would  materially 
aid  in  doing  away  with  those  lessons  which  were  very 
often  thought  a  good  deal  of  in  schools,  but  which,  aa 
commonly  taught,  were  more  nonsetise — object  lessons. 
It  was  of  no  use  teadiing  children  isolated  facts,  but 
they  dionld    always    ei^w^^^l^^^childrea 
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gyvtematioally,  wo  that  the  papil'i  mind  might  g[0  in  a 
glTen  giooTe,  and  then  not  only  would  one  nibjeot  he 
tanght,  bat  the  method  of  itndy  woold  be  dei^oped, 
and  the  diild  would  leolly  know  what  was  the  proper 
way  of  learning.  With  i«gaid  to  collecting  ipeounens, 
he  had  foond  that,  once  you  aaiist  the  children  npon 
the  taak,  thev  Tery  soon  got  up  a  very  respectable 
muaeom ;  and  he  would  add  that  any  ezperimental 
teaching,  such  ae  the  bmiaing  of  engar-cane,  the  boiling 
of  aynp,  the  making  of  titaxck  ttvm  fionr  or  potatoea,  and 
eiaminLig  the  specimen*  by  means  of  a  microscope, 
would  be  of  great  assistance  in  exciting  the  interest  and 
ouriority  of  &e  children.  Drawing  on  the  black-board 
was  also  a  very  important  means  of  teaching,  and  in 
many  respects  superior  to  diagrams,  for  the  children, 
seeing  all  at  once,  got  to  the  end  of  the  subject  before 
theynad  mastered  me  beginning.  This  study  was  of 
great  importance  to  girls — if  possible,  more  so  than  to 
boys — as  was  shown  in  the  case  of  the  German  ladies,  who 
learnt  it  to  a  great  extent,  and  th«ir  system  of  house- 
wifeiT  was  superior  to  that  ofmost  other  nations.  It  was 
well-known  that  the  Oerman  house- wives  were  very  ready 
at  preparing  simple  remedies  for  ordinary  complaints. 
Tbo  study  of  botany  would  also  enable  the  learners 
to  dislingaish  between  poisonous  and  edible  plants;  and, 
to  show  the  importance  of  this,  he  might  mention  that 
some  time  ago  it  was  related  in  the  newspapers  that  a 
man  had  been  poisoned  by  eating  the  root  of  the  bitter- 
sweet, which  he  had  taken  for  a  peianip.  With  regard 
to  taUng  pupils  to  the  Eew  Museum,  he  considered  this 
a  very  TaluaDle  means  of  illusttstion ;  but  in  all  these 
matters  Uiey  must  look  for  the  assistance  of  masters  and 
misfaresses,  who,  whatever  might  be  done  by  oommittees 
of  management,  were,  after  ul,  the  life  and  soul  of  the 
schools  which  they  superintended.  Some  time  ago, 
being  on  the  connol  of  a  large  school  in  London^  ne 
recommended  there  should  be  a  monthly  holiday  given 
for  good  behaviour,  and  suggested  that  the  master  might 
take  tiie  pupils  to  the  Botanic  Gardens  or  the  Kew 
Huaenm,  but  the  reply  of  the  master  was,  that  he  begged 
to  inform  the  council  he  was  a  schoolmaster,  and  n^  a 
parish  beadle.  He  maintained  that,  mentally  speaking, 
he  was  a  parish  beadle,  although  he  would  not  admit  it. 
He  was  nappy  to  thiijc,  however,  that  this  was  a  very 
exceptional  case.  Qeography  was  constantly  taught  in 
schools,  but  it  was  only  done  in  a  one-sided  and  slip- 
shod manner  if  economic  botany  were  not  added  to  it ; 
and,  lastly,  the  teaching  of  this  science  was  eminently 
useful  in  teaching  children  the  dependence  of  one  man 
and  one  country  on  another,  and  that  all  numkind  were 
children  of  one  God,  and  were  placed  in  the  world  to  be 
mutually  serviceable  to  each  other. 

Dr.  Brandia  said  he  had  been  for  some  time  connected 
with  the  forests  in  India,  to  whidi  allusion  had  been 
made,  and  might,  therefore,  make  a  remark  or  two  npon 
them.  He  could  not,  however,  do  so  without  first  pay- 
ing a  tribute  to  the  memory  of  Earl  Mayo,  whose  death 
was  a  severe  blow  to  all  who  had  had  the  pleasure  and 
honour  of  serving  under  him.  After  further  adverting 
to  the  heavy  loss  which  India  bad  sustained  in  the  death 
of  the  late  Earl,  Dr.  Brandis  said  he  must  remark  on 
the  passage  in  the  paper  which  referred  to  the  notion 
amongst  Uie  inhabitants,  that  they  had  a  common  right 
of  proprietorship  in  the  forests,  ss  being  a  constant 
source  of  trouble.  There  was  no  doubt  that  the  inhabit- 
ants of  India  had  very  decided  right  in  the  forests,  and, 
after  all,  the  first  doty  of  the  British  government  was 
towards  the  natives,  though  the  commercial  public 
might  test  assured  that  their  interests  would  not  suffer 
in  the  long  run  by  justice  being  done  to  tiie  inhabitants. 
la  Indi^  as  cm  the  Continent,  and  in  England,  there 
were  various  rights  of  common  pasturage  and  turbary, 
and  the  same  course  was  being  pursued  there  as  else- 
^here  of  separating  the  various  rights,  and  making 
Mtangements,  by  which  the  State  to^  exduaivB  posses- 
■on  of  certun  portions  of  the  forests,  leaving  villages, 
towns,  or  private  landowners  in  exclusive  possession  of 


other  portions.  The  cultivation  of  cinohotia  had  heen 
referred  to,  and  this  was  ceitainly  one  of  the  moat 
glorious  results  of  practical  adeiioe;  th*  cinchons 
plantations  were  now  oecome  almost  iiarests,  and  befbre 
long  they  would  be  able  to  be  co^ced  evtry  six  or 
eight  years,  just  as  oak  coppices  wer*-  ticated  in 
Germany,  Scotland,  and  elsewhere  every  Cfteenth  or 
eighteenth  year,  and  this  would,  probably,  be  th» 
simplest  and  most  profitable  mode  of  getting  the  bark. 
It  was  a  matter  for  congratulation  that  true  sden^o 
knowledge  was  now  thoroughly  appreciated.  When  » 
regular  administiatian  of  the  Indian  forests  was  finfe 
commenced,  there  was  some  lUffionlty  m  getting  fit  men 
for  the  work ;  he  was  then  told  very  often  of  what  aza 
English  gentleman  could  do  if  he  were  put  in  the  right 
position,  and  he  willin^y  bore  testimony  to  the  vast 
amount  of  good  which  Knglish  gentlemen  had  dboe  ii* 
India,  but  he  had  idwavs  said  that  if  these  men  were- 

Sroperly  and  specially  educated  for  the  work  they  had  to- 
o,  they  would  be  much  mote  efficient.  He  was  hapOT 
to  say  that  this  was  now  understood  and  appreciated,  aaic 
the  results  would  soon  make  themselves  manifesk 

The  Chairman  said  there  conld  be  no  doubt  of  the  im- 
portance of  the  subject,  for  fblly  thtee-flfUis  of  the  taw 
material  of  commerce  came  from  (he  veg^bl*  kingdam^ 
and,  as  had  been  stated  by  Mr.  Collins,  it  was  paimnl  to- 
reflect  how  imperfect  was  our  knowledge  of  even  vaain 
of  the  oommonest  of  these  articles.  Tnere  ware  wooM 
used  in  CNbinet-making,  the  source  of  which  waa  nn- 
known.  and  conld  only  be  guessed  at;  and  it  waa  not  yet 
decided  what  plant  yielded  the  best  Turkey  riuibsinv 
althoug^h  it  was  now  well-known  that  it  did  not  oo 
from  Turkey.  The  same  remark  applied  to  oardamu 
and  a  number  of  other  drugs,  whicn  it  would  be  i 
to  enumerate,  and  if  this  were  so  with  drugs  in  oc 
use,  it  was  no  wonder  if  it  weie  the  eaae  with  tateB- 
plants,  such  as  tamiueo  and  eoHthraife,  which  had  beeit 
iflcenUy  put  forward  as  a  lemedy  for  cancer.  Mx. 
Collins  had  referred  to  Professor  Huxley's  viewa  with, 
regard  to  medical  men  studying  maltria  mtiieu,  and  h» 
must  sav,  though  a  great  admirer  of  Mr.  Huxley  in  moat 
thin^  he  thought  lie  was  very  wrong  here.  Uiat  %■ 
medical  man  should  not  have  some  acquaintance  with 
his  tools  seemed  abauid,  and  with  regard  steel,  he  might 
say,  as  an  illustration,  that  he  had  Imown  one  of  tha 
most  eminent  surgeons  of  the  day,  Sir  WiUiam  Fcrgtisann, 
examinB  a  knife  m  the  operating-theatre,  and  not  bein^ 
satisfied  with  its  quality,  oreak  It  before  the  eyes  of  the. 
maker,  ss  a  warning  that  inferior  quality  would  not  paa» 
muster.  It  was  of  essential  importance  that  a  medical 
man  should  be  able  to  dista'ngnisn  between  certain  white 
powders,  such  as  calomel  and  antimonial  powder,  whtta 
arsenic,  sulphate  of  zinc,  oxalic  add,  sulphate  of  magnesia, 
ftc.  In  many  cases  there  was  a  dilBculty  in  obtaining 
precise  information  with  legaid  to  foreign  prodocta;. 
they  were  grown  in  the  interior  and  brought  down 
many  miles  to  the  coast,  and  when  they  arrived  thera 
-it  very  seldom  happened  they  were  imported  direct. 
Products  from  Mosambiqne  and  the  East  African  eoast 
were  almost  all  sent  to  Bombay,  from  whence  they  cante 
to  England,  and  wrre  entered  as  Indian  products.  Wit& 
regard  to  the  utilisation  of  common,  well-known  pro- 
ducts, there  was  a  great  deal  of  ignorance.  Bi^ 
formers  and  gardeners,  for  instance^  Ibraed  upon  ohar- 
look  as  an  intolerable  nuisance,  which  it  waa  very 
difficult  to  get  rid  of;  but  very  few  of  them  were  awara 
that  its  leaves  were  very  snccnleot,  and  would  form  n 
vegetable  for  the  table  much  superior  in  eveiy  respect  ta 
turnip  greens.  The  same  remarK  would' apMy  to  many 
fibrous  plants.  A  great  deal  had  been  said  about  the 
introduction  of  the  cinchona  plant  into  India,  and  thera 
could  not  be  two  opinions  as  to  the  iinmense  importanee 
of  that  subject ;  but  with  regard  to  the  introdncti(Hi  ot 
ipecacuanha,  which  was  now  being  *ttempte((  with. 
considerable  labour  and  exx>ense,  he  would  ask  any  ana 
acquainted  with  India  if  there  wars  not  dosena  and. 
scores  of  indigenous  plants  bening  the  same  medical 
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Tirtiies,  and  which  would  he  much  more  easily  utilised. 

To  show  the  immense  amount  of  ignorance  on  botanical 

natters,  he  might  mention  a  circomstanco  which  camo 

within   hia  knowledge.      A  gentleman,   a    university 

gndoate,    wag    desired    by   his   relatives   to   go  to   a 

seedsman  for  gome  peas  to  plant  in  the  kitchen-garden, 

bat  paning  a  eom-chandler'B,   and    seeing  some  split 

pM«  i«  the  window,    he   thought  they  would  do,  and 

brought  home  the  spUt-peas  to  be  sown  in  tho  garden. 

As  to  the   remedial  measures,   he   must   dissent  from 

what  had  been  said  by  gome  gentlemen,  and  insist  on 

the  impsrtuiee  of  tnte  scientiflc  knowledge  being  dis- 

seiMBated,  eves  if  it  wore  somewhat  dry,  if  any  solid 

progress  were  to  be  made.    Popular  knowledge  was  all 

»Bty  well,  but  it  would  not  assist  in  developing  present 

wsourees,  or  in  opening  up  fresh  ones.     He   held,  in 

the  first  place,  that  the  production  and  publication  of 

colonial    flora    was   of   the     utmost    importance,    for 

«    good,    thoroughly    classified   catalogue    of    native 

jiants  was  required  before  any  questions  about  economic 

▼Blue  could  be  entertained.    Mr.  Collins'  remarks  on 

the  importance  of  cultivation  were  very  judicious,  as 

bad  been  proved  in  the  case  of  cinchona,  as  was  being 

fOTsd  in  the  case  of  caoutchouc,  and  as  would  be 

proved  in  the  case  of  cotton.     Cotton  grew  wild  in  the 

Panjanb,  Scinde,  imdothar  parts  of  India,  another  variety 

in  Abyssinia,   and  another,  on  a   plant  closely  allied 

to  it,  in  Australia,  bat  nes*  of  these  wild  plants  were 

of   the  sHghtest  use  commercially.     Cotton    must    be 

oottifmM  to  a  large  extent  before  it  was  of  use,  and  tSr. 

CdMng'  iwaarfcs  were  very  appropriate,  in  which  he  had 

hBamed  the  King  of  the  Be^iaos,  a  remarkably  shrewd 

asa,  in  insisting  on  tbe  importance  of  cuUivatioo.    It 

»••  tlao    of  primary    impottanee    that  experimental 

gmdimm  ihoold  be  maintained  in  the  various  colonies, 

te  aaajr  things  took  much  longer   time,  and   more 

aitiaijaii  and  expense  titan  any  individual  could  give, 

httea  they  axrived  at  anything  like  perfeetion.  When 

Sr  Walter  Kalngh  introdnced  the  potutoe — if  indeed 

«Bu««d  ita  infaoduction  to  him — ^it  took  more  than  one, 

t»o,  fi»e,  ten,  or  prehably  twenty  yean  before  it  became 

a  aommon  aiticle  of  diet,  and  the  use,  therefore,  of  tiiese 

oofanal  garden*  wa»  to  try  experiments  wbidi  would 

nvnitaa.  the  patience  and  means  of  private  individoals. 

W3d   caMsn  -wu  aot  eonverted   into   a   marketable 

iiMih.1  is  a  short  tine.    In  many  cases  it  took  g«nem> 

ties*  to  azrivB  ttt  anything  like  perfection  in  the  cnltiva* 

liso  af  a  plant  or  vegetable,  and,  therefore,  tiie«e  ezperi- 

■^ttal  gaideas  mast  be  kept  up  at  the  public  cost    The 

iiiiBuiiiu  at  Kew  had,  no  doubt,  been  of  great,  service, 

and  of  tile  one  Moaging  to  the  PhHrmaceutieol  Society 

it  1MB  ({Btte  nnneeeMary  to  spe«k>      It  was  hardly 

nerssMij   to  recall  the  services  of  the  bright  galaxy  of 

Indi^  botaoiata  «ack  Bozbnrg,  Wylde,  Boyle,  White, 

HoofcB-,  and    niaor  othon  he  eoiUd    mention,  to  say 

of   Dr.    Biandia,   the  Superintendent   of   the 

Foreats,  who   was  now  present.     To  show, 

that  medical   men   and  soiencifle  botanists 

had.  not  been  idle  in  the  way  of  advancing  economic 

botany,    but   had   ijeaUy  laid    the    foundation    of  all 

that   ■was    sabaeqnently  done,  he   need    only   mention 

the    namea    of   IKuUiuiiud   Von    MailMr."   director    of 

ttie  Sataaieal  Garden  at  llelboume,  and  Dr.  Schomberg, 

of  Adekide ;  aad,  ta  show  that  private  guntlemi'U  were 

not  altogether  Ifle,  he  might  name  Mnjor  Trevor  Clarke, 

who,  though  be  did  not  claim  to  be  a  botaniiit,  either 

eeooamie  or  otherwise,  was  really  one  of  the  foremost. 

He  ain^y  daiaied  to  be  a  conntry  gentleman,  but  he 

haddoae  ^ore  than  almost  anyone  to  improve  the  culture 

ofcottoa,  having  hybridised  and  raised  siedling  plants 

cf  great  value  in  a  green-bouse  not  one-fourth  of  the  size 

<•(  Chat  room.     Everyone,  therefore,  could  do  something 

to  hdp  forward  the  progress  of  this  most  useful  and, 

indeed,  indispensable  science.    The  Chairman  concluded 

by  patting   the  vote  of  thanks,  which  was   carried 

Qnanimoawy. 

Mi.  CoHiMM,  in  reply,  said  he  believed  Dr.  Brands  had 


confirmed  his  statement  with  regard  to  the  Indian  forestt. 
In  corroboration  of  what  had  been  said  by  the  Chairman 
about  East  African  products,  going  first  to  Bombay  and 
thus  being  treated  as  Indian  growths,  he  might  mention 
that  Dr.  Birdwood  proved  this  to  be  the  case  with  gum 
aiiianiim,  or  frankincense,"  though  it  was  denied  strenu- 
ously at  first  that  it  came  from  Arabia.  Dr.  Eoyle's 
name  had  been  mentioned,  and  he  could  only  say  that, 
in  his  estimation,  he  stood  next  to  Dr.  Pereira,  his  work 
showing  an  admirable  combination  of  scientific  and 
economic  information.  Baron  von  Uiiller,  also,  was 
doing  an  immense  deal  of  work,  in  fact,  a  letter  recently 
received  from  him  showed  that  his  industry  was  really 
marvellous.  Everything  he  could  do  he  did,  to  increase 
the  commerce  of  the  country,  and  open  up  its  resources. 
In  conclusion,  Mr.  Collins  drew  attention  to  various 
botanical  specimens  and  drawings  on  the  table,  and  to 
Itfr.  Howard's  book,  referred  to  in  the  paper. 


AjnnSAl  nrrEBNAIIOKALEXHIBmOIE. 


The  offices  of  the  Commissianezs  are  at  Upper  Ken- 
aington-gore,  London,  W.,  Major-Genacal  SMtt,  O.B.^ 
secretary. 

A  meeting  of  the  General  Committee  appointed  by 
the  Mandierter  Chamber  of  Commerce,  to  assist  htee 
Ilajesty's  Commisaionei*  to  carry  oat  the  Intesnatiooal 
Exhibitien  of  1872,  was  hold  on  Monday,  fith  inst.  Jir. 
Hagh  Mason  presided. 

The  Chairman  said  he  had  called  that   aggregate 
meeting  for  the  purpose  of  conference,  and  for  raoeiving 
an  explanation  from  General  Scott,  who  had  come  from. 
London  as  the  representative  of  the  Commissioners,  in 
order  to  meet  the  Committee.  He  believed  that  the  sub- 
committee which  had  been  appointed  to  arrange  for  the 
exhibition  of  cotton  in  its  various  stages  of  manufac- 
ture were  fully  abreast  of  their  wort,  and  that  they 
would  have  nothing  to  do  at  the  last  moment  in  regard 
to  that   particular   department     He  had  also  every 
reason  to  believe  that  all  the  other  sab-committees  were, 
equally  forward  in  their  work.     As  they  were  met. 
together  on  that  pccasion,  it  had  occurred  to  him  that  it 
would  not  be  amiss  to  express  an  opinion  with  regard  to , 
an  agitation  that  was  being  carriea  on  by  a  certain  class 
of  tradesmen  in  London,  who  felt  aggrieved  at  certain 
traasactians  which  took  phus  at  tiie  Luit«zhibikion,.a8to 
the  sale  of  the  articles  shown  in  the  different  departments.  ■ 
He  (the  Chairman)  belioved  that  the  agitation  was  selfish, 
and  not  at  all  creditable.    The  London  tradesmen  main- 
tained that  as  they  had  to  pay  heavy  rents,  and  a  large  • 
amount  of  money  for  rates  and  taxes,  the  permission  to 
foreign  exhibitors  to  sell  articles  which  the^  had  l^naht 
for  exhibition  was  an  interferenoe  with  their  trade,  under 
certain  special  advantages.     He  maintained  that  that, 
agitation  was  an  unreasonable  one,  and  that  the  gpounds , 
of  complaint  against  the  CommigBJoners  were  not  at  aU 
defensible.    If  there  was  a  class  of  persons  who  would 
derive  any  special  profit  from  like  Exhibition,  it  was  that 
of  the  London  tradesmen.    It  would  be  impossible  for 
many  thousands  of  persons  to  visit  London  during^  t&e 
Exhibition  without  putting  into  circulation  a  consider-' 
able  amount  of  money,  and  promoting  an  amount  of 
trade  which  otherwise  would  not  have  taken  plaoe.   The 
tradesmen  in  the  provinces  would  be  more  justified  tiian 
the  London  tradesmen  in  complaining,  for  the  Exhibition 
would  be  the  means  of  drawing  money  from  the  jirovinces 
which,  but  for  that  great  attraction,  would  have  remained 
to  be  spent  at  home.    It  seemed  to  liim  a  most  nn- 
rcHSonable  tiling  to  say  that  tiie  sales_  of  articles  would  ' 
be  the  means  of  injnnng  art ;  but  with  respect  to  the 
material  question,  he  maintained  that  the  London  trades- 
men would  dnive  spedal  advantage  from  the  Bxhitritioiu 
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Ctawnl  Beott  said  he  was  Iiappy  to  remark  tbat  almost 
die  only  difiScnl^  which  the  CommissioneiB  had  experi- 
enced liad  been  in  respect  of  machinery  which  applied  to 
the  mannfiuitore  of  cotton ;  hot  he  hoped  that  they  would 
be  Tery  successful,  even  in  that  respect.  In  all  the  other 
branches  they  had  been  specially  sucoessfuL  In  the 
mintiDg  deputment,  for  instance^  the  proprieton  of  the 
Times  had  leqneeted  permission  to  mrint  the  Svening  Mail, 
and,  if  possible,  also  tiie  second  edition  of  the  Timet,  in 
the  Exhibition.  They  not  only  intended  to  show  the 
printing  machineiy  in  full  action,  which  in  itself  was  a 
yeiy  wonderful  sight,  but  woidd  show  the  system  of  com- 
posing, and  the  machinery  for  folding  papers  after  they 
had  been  minted.  That  request,  of  course,  had  been 
granted,  llie  proprietors  of  uie  3eAo  had  made  a  similar 
applioatioii,  and  wished  to  sell  tbeir  papen  in  the  Ezhibi> 
tion.  That  brought  him  to  the  delicate  question,  should 
■alee  be  allowed  to  take  nlace  in  the  building  f  The  Com- 
missioners would  certainly  not  allow  sales  to  take  place  in 
■nch  a  way  a«  to  interfere  with  the  comfort  of  Tisitors. 
Instead  ofallowing  any  sales  to  take  place  in  the  Exhi- 
bition popery  as  had  been  the  case  at  dl  praviooA  exhibi- 
tions^ it  was  proposed  that  they  should  take  place  in  an 
annexed  space,  rarming  a  veiy  small  portion  of  the  build- 
ing, where  duplioates  of  the  articles  exhibited  and 
intended  for  safe  would  be  kept.  The  Commissioneia 
would  rather  adopt  a  oondHatory  mode  of  dealing  with 
Um  qoestioa  than  put  themselTes  in  opposition  with 
•noh  a  powerful  bo^  as  the  London  retail  dealers.  He 
beUered  the  IVenoh  nation  would  not,  as  was  supposed, 
stand  in  the  way  of  any  axnngements  which  the  Oom- 
missionets  might  make.  Thon«4i,  in  some  oases,  there 
might  be  reason  for  doubt  and  hesitation,  he  beUered 
thu^  in  its  general  interest,  the  exhibition  would  fiir 
raxiiua  the  laat  one. 

Xr.  T.  BivwBlBg,  the  seoretaiy,  read  a  list  of  the 
Lancashire  exhibitor^  together  with  the  specimens  of 
oottoo,  *&,  which  they  pcoposed  to  send.  It  was 
ananged  that  a  meetingof  the  Sub-committee  should  be 
held  on  the  following  Thnrsday ;  and  the  meeting  oon- 
dnded  with  a  rote  of  thanks  to  QenenI  Scott 


Bafrwhatsti.— Keasrs.  Spiers  and  Pond  have  again 
oibtained  the  oontraot  for  the  supply  of  refireahments,  and 
•  number  of  fkeah  amngemenn  will  be  made  by  them 
irhioh  win  material^  conduce  to  the  convenience  and 
wmfittt  of  the  public,  in  connection  both  with  the  ban 
and  the  dining  rooms.  ^ 

Btyal  Albert  SalL— On  ThanksgiTing-day,  Febraatr 
S7th,  a  performance  of  "  The  Hesdah"  will  be  given  in 
the  monung,and  a  misoellaaeous  concert  in  the  evening, 
tho  choir  ud  band  will  be  under  the  direction  of  Hx. 
Oirter.  Sir  Julius  Benedict  will  oonduct.  The  artistes 
who  win  sing  are  Madame  Lemmens-Sherrington,  Hiss 
Edith  "Wynne,  Miss  Enriqnei,  Mr.  Sims  Rosves,  Mr. 
Oammings,  Mr.  Lewis  Thomas,  Mr.  Maybrick.  Heir 
Joachim  win  be  the  instrumentalist  at  (he  evening 
oonoert. 


BEFRESHMENTS  AT  THE  EXHIBITIOK. 

f  Sib,— The  arrangements  of  Messrs.  Spiers  and  Pond, 
with  regard  to  the  supply  of  reik«shmenta  to  the  puUio, 
last  year  were  admirable,  but,  unfortumaely,  the  oondi- 
tiona  impoaed  by  the  Commissioners  upon  them  and  the 
imUio  prevented  myself  and  fiunily  fhim  frequently 
availing  onrselvea  of  th«n. 

My  dSnner-hour  is  seven  o'clock,  and  when  I  visit  the 
Exhibition  I  like  to  remain  as  long  as  I  can  looldng  ai 
the  exhibits,  and  when  six  o'clodc  comes  I  should  Tikt- 
to  make  my  way  leisurely  to  the  dining-rooms ;  but  tht^ 
role  last  year  was,  that  all  persons  who  intended 
dining  must  be  in  the  rooms  by  six  o'clock.  M  that 
hour  I  wa%  several  times,  at  Uie  Albert-hid],  which 


I  was  obliged  to  leave,  without  the  option  oC 
passing  through  the  buildings  to  the  dining-rooma, 
which,  however,  on  one  occasion,  by  ramd  motion,  I 
reachMl  only  to  find  that  I  was  too  late.  The  door  waa 
closed  in  Uie  fiwe  of  myself  and  five  other  hungry  can- 
panions.  Now,  Sir,  cannot  the  rule  that  I  have  men- 
tioaed  be  modified,  or,  better  still,  abolished  altogether, 
and  loni'jMe  visitors  to  the  Exhibition  be  anowed  to  hftva 
dinner  quietly  and  comfortably  after  the  Exhibition  has 
closed.  If  it  is  necessary  to  maintain  the  rule,  let  tbe 
fbUowing  modification  be  sanctioned : — "  Those  peraoos 
who  intend  dining  after  the  ExhiUtion  has  dosed  most 
take  tickets  beforehand,"  such  tickets  permitting  them  to 
pass  through  the  building  to  the  refreshment-rooms,  or» 
if  it  is  necessary  to  stop  the  droulation  of  the  visitat» 
and  dismiss  them  by  the  nearest  exit,  give  them  the 
privilege  of  entering  uem  by  a  private  eotEknoe.  Tlii* 
win  be  a  boon  to  those  who,  like  myself^  do  not  wish  to 
curtail  the  time  allowed  for  examining  the  artidea  in  th« 
Exhibitiaa,  by  devoting  an  hour  to  dining,  bat  who  objeek 
to  make  a  journey,  tired  and  hungry,  in  the  ihee  of  rest 
andibod,  tomchaforoffplaoeas  Fnfcaxxz. 


BZHIBITIOK& 


VaiTmalSxUUtioBofTtoaaa,ltT>>— AgCBHalmMlb- 
ingof  thecommiasiontookplaceaf^davsgiiioek  wiienUI^ 
members,  out  of  160,  were  present,  inoioding  the  Areh- 
duke  Begnier,  president,  being  supported  by  fire  Tjae 
preddsnts,  Comte  Andrassy,  Oomte  de  Benst,  Mae» 
Hiriienlohe,  Oomte  Bosooki,  and  Kmoe  BehwaiBihasy- 
The  greater  part  of  the  Ois-Leithaa  Ministeit  ws«» 
present,  and  the  Barom  Sehwan  made  a  kmg  rapoH* 
m  whidi  he  said  that  Hangaiy  would  have  a  large  qpaee 
in  the  exhibition,  in  order  to  eaafala  her  to  mow  kar 
eoonomio  impMtanoe  to  the  world.  The  grand  r—tn>> 
iron  dome  of  the  building  is  being  oonstracted  t^  tk» 
Oeiman  firm  of  Haroort,  and  would  be  ifadahed  vy  tk» 
iniddleofSeptember,1873,andthewood-w«rkby  '  '  ~  ' 
Diets,  of  Vienna;  the  flooring  wwdd  be  eommi 
the  80th  of  September.  A  bnach  of  ttMiaQwar  n 
be  oonstracted  from  the  Bridge  of  Stadiaa.  LiueallD- 
cation  of  the  space  in  the  eiUiiWian,  Eaglaod, 

and  Oermaay  had  been  placed  on  an  equal 

FwMgn  exhibitors  wiU  be  charged  for  qiaee  at 
following  rates  per  square  metre: — ^Within  0» 


building  10  florins;  in  the  machinery  gaUeiy,  4  t ,^ 

and  in  the  park  and  open  courts,  1  to  8  florins.  nMr» 
win  be  no  charge  fiir  space  in  the  Sao  sxt  galleiiea,  imr 
in  that  part  devoted  to  amateurs.  Austria  and  Hna^aoy 
reserve  to  themselvea  30  per  cent,  of  the  space  in  1h» 
fine  art  gaUery  and  the  machinery  oonrt,  SS  per  cent,  in 
"    ■   ' in  tile  r 


the  industrial  galleries,  and  60  per  cent.  I  

Baron  Schwara  spoke  of  the  great  interest  taken  am  all 
sides  in  the  oommg  eshibitiMi,  and  dted  the  taot  ^mt 
10,689  letters  had  Deen  received  by  the  centnl 
mission. 


COBBESPOXOSXCl. 


CONCEBTS. 


Sib, — ^I  have  been  ooostantiy  asked,  and  1  hnv«  no 
doubt  that  the  wives  and  daughters  of  many  membora  of 
the  Society  of  Arts  have  constantly  been  asking,  "  !■  tbe 
Sodety  of  Arts  going  to  give  a  series  of  concerts  at  tha 
Royal  Albert  Hall  this  year  P" 

As  I  am  unable  to  reply  to  the  inquiry,  not  having 
Keen  any  announcement  in  the  Jounml,  I  write  to  the 
editor,  in  the  hope  that  he  may  be  able  to  give  aach.  a 
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lefjly  to  the  inqoiiy  m  will  Httitfy,  sot  onlr  the  memben 
of  my  own,  Imt  thoae  of  other  fiunilies. — I  am,  &o., 

A.  LoTBR  or  Mviia 

r^ie  qoMtion  thall  be  bcoiurht  under  oonaidention. — 
Si>./JBU<.] 

UHpiyiDUAL  FBOVISION  FOR  OLD  AGE. 

Bib,— Of  an  mbjecti  oonneeted  with  the  welfiue  of  the 
walking  cIbwhi,  none  ooold  be  more  important  than 
indt*idnal  piroTideoce  for  old  age,  and  we  are,  thraefore, 
voder  ray  great  obligation  to  oar  TVeaaorer,  Mr. 
Q.  0.  T.  Baiuay,  for  the  admirable  paper  read  by  him 
befoce  tbe  Society,  in  which  the  TOiiooa  methods  of  in- 
dndag  MtTing  bahata  amongat  the  people  was  carefhlly 
eonaaered,  and  clearly  bronght  before  the  paUic 

As  a  pnetical  edocationiat,  however,  I  oannot  but  tad. 
that  eStaiti  such  as  Mr.  Bartle^  proposes  should  be  made, 
not  in  the  worliahop  only,  bat  m  all  onr  schools,  and  that 
tbft  aid  of  sdMMl  teachen  of  every  dass  shoold  be  called 
in,  so  that  the  task  may,  a  few  years  henoe,  be  a  less  np- 
hill  wssk  Uian  it  is  at  present.  I  am  sore,  Sir,  that  ul 
who  have  enisavoorea  to  teach  onr  working  popolation 
to  la^  I17  a  trifle  out  of  their  wages  will  agree  with  me, 
flbat  it  is  exceedingly  difficnlt  to  make  them  clearly  nnder- 
rtaad  and  i^neciate  the  necessity  for,  and  the  benefits 
arinng  from,  sdf-denial  and  economv.  I  do  not  here 
apsak  of  the  dass  qalled  "  artisans  ''—men  who  earn 
mmt  i^galar  weekly  wages — ^whose  habits  are  necessarily 
ngabrsnd  ponctoal,  for  amon^  these  the  nnmetons 
hmtttt  societMS,  bviUing  societies,  and  the  aooonnts  in 
the  aavinga  bai^  prove  that  the  germ  of  the  principle 
of  eeoaoaiT  exists,  requiring  only  kindly  oow>peistion 
sad  frjendfy  advioe  of  those  competent  to  guide  them  in 
mAaiattsia,  so  that  the  results  may  be  as  advantageous 
to  Oon  as  possible.  But  itOl.  what  baa  been  aooom- 
pBshsd  is  the  reaaltof  aecidentalassodatiflnof  somemen 
with  othcn  who  are  "in  a  dub,"  xather  than  the  action 
<(a  sound  ooaviotioo ;  and,  bettdes,  in  treating  this  sub- 
jmt,  we  BiiHt  bear  in  mind  that  there  are  whole  masses 
sfoor  poyJation  who  earn  monqr— sometiines  in  plenty 
— <iriio  eat  or  drink  it  away  at  cnoe,  and  when  it  is  aU 
wastsdthsy  "go  to  the  parish,"  to  be  maintained  onfimds 
eonalsctuy  obtained  from  the  hard-working  and  thrifty. 

I BBVB  been  a  guardian  of  the  poor  in  a  povincial 
city,  where  a  huge  number  of  fishermen  earn,  during  the 
SBOMii  seaaoo,  an  amount  of  monev  which  ought  to  be 
SDOO^  to  keep  them  in  comfort  during  the  entire  rest 
«f  die  year;  yet,  in  spite  of  the  efforts  ofthose  who  une 
ftsB  to  p^  b^  some  money  against  a  rainy  day,  the 
■amant  a  dona  approaches,  or  a  shower  begins,  they  are 
in  a  slate  of  starvation,  having  spent  every  pomy  they 
had  aamed  in  feeding,  and,  worse  still,  drinking.  Yet 
the  ddldzen  of  most  of  these  people,  and  of  those  of  their 
dass,  go  to  the  primary  schools ;  and  soon  it  is  to  be 
hoped  that  every  child  in  onr  oountry  will  be  gathered 
■ito  the  educational  fold.  Here^  then,  is  the  opportunity 
tat  1""'fl"'g  our  rising  population  under  Better  and 
■oca  aeosible  influences  than  their  parents  have  had. 

Onr  diildreQ  should  be  taught "  the  oooditions  of  well- 
berng,"  the  principles  guiding  wages,  the  results  of  labour, 
and  the  peoaltiea  of  idkoess,  the  purposes  and  uses  of 
moBsy,  uid  the  results  of  systematic  saving  of  odd  pence. 

Ihass  solijeeta  should  fonn  a  course  of  regular  study 
in  eveiy  seaool,  and  nntQ  they  do,  all  efforts  at  snbse- 
OMt  improTeBMBt  will  be  dendtory  and  .unsatisfcctory . 
With  the  aid  of  audi  education,  we  may  hope  to  make 
oar  diildren  naefhl  men  and  women,  ren>eotable  tnides- 
■aa  and  citiaeiis,  instead  of  tramps  snd  beggars.  We 
en  hope  to  enable  the  diildren  of  persons  well-to-do 
it  iiNMt^  to  keep  and  possibly  improve  their  conditions, 
vl&t  we  may  enable  tne  be^ar's  child  to  raise  himself 
■  the  social  scale,  and  if  these  are  not  the  results  onr 
Khod  boards  aim  at  and  attain,  thep  institution  will  be 
since. 

In  an  that  I  have  said,  I  allude  not  only  to  schools  for 
koy^  but  to  thoae  for  (prls  as  well ;  for  although,  as  a 


rule,  the  man  is  the  bread-winner,  still  the  main  portion 
of  the  scheming  out  fand  hard  scheming  it  is,  sometimes),, 
the  distribution  of  tne  hard-earned  wages,  fidls  on  the 
woman ;  she  has  literally  to  divide  the  loaf  amongst  the 
hangTy  children ;  she  lias  to  cut  and  contrive,  so  that^ 
the  Bttle  ones  may  be  dothed ;  she  has  to  pinch,  that  the 
schod  pence  nay  be  paid ;  she  it  is  who  Duys  the  littla 
money-box,  and  asks  "father"  to  drop  a  penny  in  it;, 
and  she  can  (if  she  has  been  taught)  diow  the  duld  that 
every  pound  saved  can  be  made  to  earn  money,  even 
though  its  owner  may  be  ill,  or  unable  to  work,  and 
thus  every  shilling  a  tioy  or  girl  puts  away  is  a  brick  in 
the  foundation  of  the  glorious  snuctnre  of  future  inde* 
pendence. 

We  should  have  but  little  difficulty  >»  inducing  men. 
to  save  if  they  had  been  thus  brought  up,  and  to  accom- 
plish  this  Mr.  William  Ellis  has  laboured  with  a  degree 
of  sinoerity  and  energy  soarcdy  equalled  by  any  other 
mauj  and  the  country  owes  him  a  debt  of  the  deepest 
gratitude  for  the  benmts  he  hss  conferred  on  the  schools 
which  have  enjoyed  the  privilege  of  his  lectures. 

Let  ns  hope  others  will  follow  in  the  track ;  and  it  i> 
indeed  encouraging  to  see  a  man  like  Frofassor  ^orold. 
Bogers  coming  forward  and  writing  an  admirable  little, 
shilling  book — a  manual  of  "Sodu  Economy" — for  the 
upper  olames  of  primary  schools.  In  the  mtroduotioa 
of  this  book,  the  author  says : — "  It  does  not  follow  that 
knowledge  will  make  a  person  who  possesses  it  discrest 
and  wise;  but  no  person  will  be  discreet  Mid  wis& 
without  knowledge.  After  that  training  whidi  ia. 
neoeeiary  for  each  person,  in  order  that  he  may  earn 
his  living,  no  knoiAedge  can  be  more  usefolly  turned^ 
into  account  than  that  which  explains  the  dronm* 
stances  under  which  men  live  together  ia  a  dvilised. 
sodety,  and  oonfor  benefits  on  each  other." 

Earnsstly  and  aaxiondy  do  I  plead  for  the  introdootioiL 
of  this  subject  into  all  schools,  and  I  am  oonvinced  that 
when  this  "consummation  devoutiy  to  be  wished"  ia 
accomplished,  we  shall  have  but  Uttiu  difficulty  in  oco> 
vindng  men  of  the  importance  of  "  individual  proviaioB. 
fbr  old  age."— I  am,  ftc,  Elub  A.  Davidson. 

»,  Clar«id(».sud«ia,  MaUa-liUl, 
lltliFMnuor.lSTS. 


THE  PROPOSED  NAVAL  UNXVEBSTTr. 

Snt,— I  thank  yon  very  much  for  your  conitosy  bt 
finding  room  in  the  Sode^s  Journal  of  the  26th  nttimv 
for  my  seoond  letter,  urging,  not  merdy  the  claims  of 
the  mercantile  maiuie,  but  the  advisaUeness,  in  the 
interests  of  the  oountry  and  of  sdenoe,  of  their  being, 
admitted  to  the  advantages  of  any  Naval  TJniveintj^ 
that  may  be  established.  In  that  letter  I  ventured  to* 
instsnce  several  recent  occurrences  and  disasters,  damag- 
ing  alike  to  the  nautical  reputation  of  our  Royal  Navy 
officers,  of  our  ordinary  and  of  our  first-dass  merchant 
services,  and  showing  the  great  need  there  is  of  im- 
provement in  Ute  art  and  sdenoe  of  "oonstiuotiim," 
and  in  what  else  concerns  the  ship,  as  wdl  as  in  practical- 
navigation  and  seamanship — in  a  word,  in  what  concerns, 
the  sailor. 

I  am  now  anxious  to  supplement  this  advocacy  with  a 
thud  letter,  directed  to  several  points,  to  which,  as  it 
appears  to  me^  tiie  attention  of  the  Boajd  of  IVaoe,  the^ 
Trinity-house,  of  officers  of  the  Royal  Navy,  of  ship- 
builders, and  owners,  and  of  merchants  and  meroantue 
oomnuindeis,  might,  with  much  advantage,  be  spedaUjp 
turned,  and  which  dioald  not  be  beneath  the  notioe  m 

frofssKTS  in  the  lecture-room  of  a  Naval  University. 
would  allude:— 

1.  To  the  stowage  of  cargo  and  stores,  and  of  dead 
weights  generally,  and  "  trim."  

2.  To  the  neoeesity  of  access  to  all  the  vulnerable 
parts  of  a  ship.  , .        .,.  .  , 

3.  To  navigation  and  seamanship,  with  i^ecial  xe* 
ferrace  to  foul  weather  or  aoddent. 

I     4.  To  marine insutanoe^igi,,^^  ^y  LjOOg le 
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1.  Although  the  8t*te  in  which  the  Magera't  cargo 
xras  stowed  does  not  appear  to  have  assisted  in  causing 
that  fatal  leak,  which  prompted  Captain  Thrupp  to  run 
for  St.  Paul's  Island,  and  obliged  him  at  last  to  leave 
ihis  ship  a  disreputable  waif  on  its  inhospitable  beach, 
I  think  the  following  observations,  made  by  Vice- 
Admiral  Forbes  before  the  Mcegtra  Commission,  {vide  Timet 
19th  January),  should  not  be  left  without  some  protest. 
OSe  is  reported  to  have  stated  that  "  he  could  say  of  his 
own  knowledge  that  the  ship  was  very  ill-stowed,  for 
tie  saw  the  cargo  jammed  in  anyhow ;  but  this,  he 
thought,  had  in  no  way  affected  her  labouring  at  sea 
between  Plymouth  and  Queenstown ;  the  weight  being  in 
her,  it  mattered  little  about  the  manner  in  which  the  wae 
stowed.  Taking  the  fact  that  she  had  341  persons 
on  hoard,  and  upwards  of  400  tons  of  cargo  ;  he  did  not 
ttiink  she  was  overloaded  for  safety,  but  that  she  was  for 
comfort." 

However  tme  thn  italicised  portion  of  Admiral  Forbes' 
.observations  might  be,  if  spoken  of  a  ship  whose  cargo 
(as  distinguished  from  other  dead  weights)  formed  a  very 
small  proportion  of  the  total  weight  on  board,  there  is 
hardly,  I  think,  a  worse  condition  for  a  vessel  at  sea 
than  for  her  cargo  and  dead  weights  to  have  been  stowed 
with  no  reference  to  the  centre  of  gravity  of  the  ship, 
(Whether  damage  to  packages  by  thn  rolling  and  pitching 
of  Uie  vessel,  or  through  the  shifting,  leskage,  or  wash- 
ing out  of  contents,  or  the  trim  and  stability  of  the  ship 
when  under  pressure  of  canvas  in  blowing  weather,  be 
considered.  It  may  be  true  that  the  landing  of  127  tons 
of  cargo  from  the  Jfiegera  only  lessened  her  immersion 
by  four  inches  {vide  Admiral  Forbes'  evidence),  but  if 
these  127  tons  were  heavy  goods,  and  were  removed 
ftom  the  upper  portions  of  her  holds,  their  absence  must 
have  augmented  considerably  the  stability,  and  improved 
.the  safety  of  the  ship;  it  might  bo  even  doubted 
whether,  had  these  127  tons  remained  on  board,  with 
the  additional  pressure  of  the  vessel  on  the  water,  and 
consequently  increased  upward  force  of  the  leak,  the 
ship  could  have  made^t.  Paul's  Island,  at  all  events, 
without  throwing  overboard  a  large  quantity  of  cargo. 
Admiral  Forbes  had  done  good  service,  therefore,  in 
lightening  the  Majera  as  he  did  at  Queenstown. 

So  fax  fivm  its  being  of  little  consequence  how  a 
ship  is  stowed,  it  appeals  to  ma  that  oomnutaden^  mates, 
and  stevedores  ought  to  be  strictljr  enjoined  to  stow 
^  as  to  prevent  goods  from  damaging  one  another,  to 
keep  the  centre  of  gravity  low,  to  prevent  needless 
.strain,  and  to  adjust  the  Aip's  general  trim.  With  the 
■consumption  of  coals,  4c.,  going  on  on  board  the 
Magera,  had  her  cargo  been  stowed  high,  the  centre  of 
gravity  would  have  risen  daily,  and  the  ship  might 
hiive  been  in  danger  from  that  cause  weeks  befbre  the 
occurrence  of  the  leak. 

The  brief  report  in  the  Time*  of  the  official  inquiry 
anto  the  recent  loss  of  the  Delaware  off  Scilly.  did  not,  I 
ttiink,  tonrh  the  question  of  stowage.  The  ship,  through 
a  lamentHble  error,  had  neared  the  rocks  too  much,  and 
being  under-poweied  for  her  augmented  size  (having 
been  lengthened)  her  engines  were  beaten  by  stress  of 
weather;  the  ship  refused  her  helm,  and  drove  upon 
tiie  rocks,  and  in  a  short  time  this  splendid  craft  lay 
A  helpless  wreck,  her  valuable  cargo  wasted  and  lost, 
and  her  captain  and  crew — croept  two  mates — drowned. 
I  ask  how  was  the  Delaware  stowed  f  I  never'  saw  the 
•vessel,  nor  am  I  aware  of  any  ftiult  in  the  stowage  of 
Sher  cargo  or  other  weights ;  but  this  I  venture  to  think, 
that  a  very  long,  topheavy  vessel  would  make  more  lee- 
way than  a  ship,  whether  long  or  short,  carrying  her 
weights  low ;  and  that,  making  too  much  leeway  (to 
whatever  cause  mainly  due)  aided  in  Ae  Delaware* 
destruction.  It  is  to  be  feared,  indeed,'  that  to  top- 
hamper,  deck  cargo  (whether  dead  weight  or  cattle)  and 
to  bud  stowing,  not  a  few  of  our  nautical  disasters 
might  be  traced. 

2.  Ready  access  to  the  more  vulnerable  parts  of  a  ship 
mnst  be  acknowledged  to  he  of  rital  importaaco.    This, 


however,  presents  some  special  problems  for  naval 
architects  and  shipbuilders,  and  it  is  to  be  earnestly 
hoped  that  at  the  three  days'  meeting  of  the  Institution 
of  Naval  Architects,  to  take  place  next  month,  those 
problems,  and  others  arising  out  of  the  cases  of  the  turret- 
ship  Captain,  the  Mtegera,  the  Delaware,  &c.,  including  the 
relative  proportions  of  length,  beam,  and  engine-power, 
and  the  thickness  and  quality  of  iron  pUtea,  will  be  dis- 
passionatel;^  and  fully  discussed  and  determined.  Can 
complete  rigidity,  or  anything  like  it,  in  a  gale  be 
obtained  in  any  vessel,  9  or  10  lengths  of  its  beam,  t.;., 
of  greater  relative  length  and  brei^th  than  a  column  of 
the  Timet  newspaper  r  Yet  such  are  built.  The  Aric 
was  six  lengths  of  its  breadth. 

3.  Asalandsman,  although  with  nautical  predileotions, 
I  could  not  pretend  to  offbr  any  suggestions  on  the 
subject  of  navigation,  on  the  handling  of  a  ship  in  bad 
weather,  or  on  the  occurrence  of  accident  I  take  i^ 
that  to  avoid  danger  is  a  better  maxim  in  practical  «ea> 
manship  than  to  run  into  it  and  get  out  out  of  it — ^in  a 
word,  that  prevention  is  better  than  cure.  Nevertheleas, 
I  feel  there  is  often  a  lack  on  the  part  of  commanders  of 
knowledge  of  what,  under  circumstances  of  peril,  ought 
to  be  done,  and  that  the  subject  deserves,  not  only 
through  inquiry  by  the  Board  of  Trade  and  other 
nauti^  authorities,  hut  would  be  fitly  dealt  with  in 
the  teaching  of  a  Naval  University. 

4.  On  marine  insurance  I  am  not  competent  to  speak 
with  any  authority,  and  my  letter  has  already  extended 
to  a  length  that  bids  me  bring  it  to  a  close.  I  wonM, 
however,  put  these  questions.  Do  the  unquestionable 
advantages  to  individuals  of  marine  insurance  prove  it 
to  be  an  institution  of  real  national  value  F  In  other 
words,  if  the  aggregate  smnual  sum  now  paid  in  marine 
insurance  premiums  were  expended  in  improved  and 
stronger  construction,  and  better  equipments  altogether 
of  our  ships,  would  better  men  adopt  the  nautical  pn>< 
fession,  and  better'  hands  man  our  vessels?  And,  as  a 
corollary  to  this  inquiry,  would  there  be  less  loss  of  life 
at  sea  than  at  present?  Judging  from  the  large  dividend* 
and  bonuses  declared  within  the  last  month  by  the  various 
insurance  companies,  apart  fromthe  profits  of  underwriters 
and  brokers,  the  annual  sum  paid  in  premiums,  to  support 
rents,  direction,  management,  &c.,  as  well  as  yield  <uvi- 
dends,  mnst  be  simply  enormous, — enough  to  baUd  a 
small  fleet.  In  my  first  letter  I  ventured  to  aUnde  to 
the  "  moral  and  economical "  question  of  marine  in- 
surance, A  very  important  problem  is  contained  in  it. 
Does  it  promote  the  safety  of  life  at  sea,  as  distinguished 
firom  the  recouping  of  loss  of  property ;  or  does  it  tempt 
owners  and  captains  of  unscrupulous  or  rash  character 
to  run  risks  with  old  and  unseaworthy  voKsels, 
jeopardising  thereby  life  and  property  alike?  Is  not 
every  man  and  cargo  lost  at  sea  a  national  waste  f  With 
these  inquiries,  ana  with  no  intention  to  asperse  the 
character  of  our  shipowners  or  obtains  generally,  I 
leave  the  discussion  of  the  marine  insurance  question  to 
wiser  heads  than  mine. — I  am,  &c., ' 

A  Salt's  Sox. 
DryelaoAe,  Ilth  February,  \vn. 


THE   UrSirSTSIAL   CLASSES   ABROAD. 

'    {GmthuieajramfageWt.) 


SWEDEN. 


The  greater/;  of  tiie  Swedish  artisan,  we  are  informed 
by  Mr.  Consul  Jocelyn,  appeara  to  he  machinery,  and  in 
the  construction  of  this  he  is  equal  to  almost  anjr  one. 
In  confirmation  of  this  statement,  he  calls  attention  to 
the  steam-engines  of  Gothenburg,  or  of  Motala,  which 
cannot  fail  to  strike  any  observer,  ftom  tlie  extreme 
beauty  of  tiieir  construction,  as  well  as  the  fitness  of  their 


JOURNAL  OP  THE  SOCIETY  OP  ARTS.  Pkbboabt  16,  1872. 


2S1 


and,  although  the  price  of  the  aitiele  ii  higher 
than  in  Bngland,  owing  to  the  ahsence  of  mechanical 
fiiif»nf«,  and  the  p^e^er  valne  of  the  mateiiala  em- 
ployed, this  Teiy  point  aeirea  to  prove  the  excellence  of 
file  irorkmanahip.  At  Motala,  and  aUo  at  GotbenbaTg, 
tone  TJngliah  aitiaana  are  employed ;  batj  althongh 
onAer  in  watk,  and  perhapa  more  generally  inteUigent, 
ue  wnk  tamed  out  does  not  apparently  differ  in  any 
rcqwet  from  that  done  by  the  native  workmen.  The 
avstage  wagea  of  an  arttaan,  in  Stockholm  and  other 
lam  Swediah  towns,  is  two  riz-dollais,  equal  to  28.  3d., 
a^uiy.  Hiey  are  scJdom  leas,  bnt  frequently  reach,  in 
ttw  caae  of  billed  wo^men,  14,  18,  or  even  23  dollars 
a-veck— about  £1  6s.  Almoat  all  work  is  now  done  by 
the  pwee^  and  not  by  time,  except,  of  course,  in  cotton 
fcctCTJaa^  and  the  wages,  ttierefoie,  depend  very  much 
1900  the  ability  and  skill  of  the  workman.  Q«aeially 
making,  mechanics,  and  those  whose  trade  demands  a 
isMr  ^edes  of  worl^  do  not  earn  any  higher  wages  than 
oQiacs-,  snd  it  is  found  that  among  the  most  proaperooa 
«xe  iraa-faimdeTB,  and  iran-fbunder^  mould  and  model 
maken.  Indeed,  handicrafta  reaninng  long  experience 
and  ataady  attention  command  a  higher  price  than  those 
iriuch.  Km  watch-making  and  mauematical  instrument 
making,  are  dependent  upon  manual  dexterity. 

Lod^ngs  suitable  for  artisans  are  plentiful  in  Stock- 
kidsi,  ami  ue  situated  within  a  abort  diatance  of  their 
mtk.  Tie  poorer  olaases  often  sleep  several  in  one 
room,  but  this  applies  chiefly  to  day-labourers  and  those 
who  cannot  dejiiend  upon  a  weekly  salary.  For  a  room 
dseently  fhmiuied  and  comfortably  warmed  in  winter, 
the  rent  would  be  about  8s.  6d.  to  I6s.  per  month,  accord- 
iag  to  Btoation  and  accommodation.  The  generality  of 
the  loans  are  low,  and  not  very  wdl  ventilated,  eepedally 
h  winter,  when,  owing  to  the  cold,  doable  windows  are 
ned,  the  inner  one  bSng  pasted  np  ao  as  to  exclude  all 
ait.  One  pane  ia  often  made  to  open,  but  this  is  frequently 
not  the  case,  and  all  ventilation  will  then  depend  upon 
&e  ali^it  draught  between  the  door  and  atove.  Some 
vaAmen's  lodgings  recently  erected  at  Norrkbping  and 
•one  other  Isjge  towns  are,  however,  very  much  superior 
in  this  reelect  to  any  private  lodgings  which  an  artisan 
anoald  inhabit  in  the  capital.  The  decrease  of  drunken- 
vtm  m  Sweden  during  the  laat  six  yeais,  we  are  told,  is 
one  tt  the  most  remarkable  features  m  the  great  improve- 
ment obaarvable  in  the  general  moral  and  social  character 
and  bearing  of  ita  people.  A  considerable  increaae  in  the 
'~i  doty  upon  spirits  has  been  maintained  for  some 
,  and  has  given  an  impetus  to  the  manufiusture  of 
r,  which  has  now  to  a  gnat  extent  taken  the  place  of 
adT. 

yn&  regard  to  matters  of  health,  drainage,  as  such, 
eaooMt  be  said  to  exist  in  Stockholm  at  aU.  Scone  years 
ago,  the  sabject  was  discusaed,  and  many  projecta  were 
pwpoaed  for  supplying  the  town  with  aewers,  but  the 
ide»  was  ahandonea,  chiefly  on  account  of  the  great  ex- 
p«B*e  attending  the  tunneUing  and  cutting  the  very  hard 
roek  upon  whidi  the  city  stands.  The  munidpid  antho- 
riUee  now  congratulate  themselves  that  the  plan  was 
aoi  ceziied  out.  They  are  convinced  that  the  country 
gains  by  the  preaent  system,  which  is  to  immediately 
ecn»wrt  all rerase into  an  exodlent  manore,  just  inpro- 
i  to  the  n|ndi^  with  which  it  is  prodnced.  l%ey 
ia  that  by  so  aoing  the  incalculable  loss  of  the 
valuable  ingredients  of  manure,  caused  by  the 
log  of  sewers,  namdy,  that  of  the  phosphates  and 
oBier  valnable  aalta,  ia  altogether  prevented.  The  popn- 
htioa  of  Stockholm  is  132,000 ;  and  yet,  so  admirably 
docs  the  present  system  work,  the  reihae  of  the  town 
ia  not  permitted  to  remain  for  longer  than  a  few  hours 
wifldn  it  before  it  is  carried  forth,  and  converted  into  a 
vMhl  agiiciiltaral  manure.  No  cesspools  or  other  accu- 
""Miffnff  of  decomposing  matter  are  allowed  to  be 
keatad,  and,  except  during  the  summer  montha,  all  un- 
tkasaiitiiiM  ia  avoided.  A  very  efficient  ataff  of  scaven- 
gn  ia  maintained,  and,  on  the  whole,  the  town  ia  as 
•««B  dfin  Ttwpeet  of  health  l^om  drainage  as  moat  other 


capitals.  Dry  closets  are  universally  used,  and  the- 
regulations  respecting  them  are  enforced  by  the  mnni> 
cipality.  The  public  health  does  not  appear  to  suffer 
from  the  system,  the  rate  of  mortality  being  about  26 
per  1,000. 

This  description  of  the  working  classes  is  confirmed, 
by  Mr.  Consul  Engstrbm,  jrho  remarks  tiiat  during  the 
laat  twenty  yeara  a  great  and  marked  improvement  has 
taken  place  m  respect  of  the  lodgings  in  Gothenburg, 
owing  principally  to  the  erection  of  a  number  of  model 
lodging  hoaaee,  at  preaent  offering  accommodation  to^ 
about  600  fiunilies.  The  rent  in  general  is  more  mode- 
rate than  in  private  houses,  and  very  stringent  rules  as 
to  deanlineaa  and  order  are  enforced ;  the  apartments' 
are  almost  without  exception  well  ventilated,  cleanly 
kept,  and,  in  most  casea,  comfortably  fumiahed ;  and  the 
example  aet  has,  in  a  greater  or  less  degree,  spread  a 
aalutuj  influence  on  aU  other  lodgings  occupied  by  this 
claaa  of  the  population.  In  some  induatrial  establish- 
ments, especially  those  in  the  country  districts,  the 
owners  have  erected  lodging-houses  for  their  work- 
people, for  the  use  of  which  uiey  pay  a  moderate  rent. 
The  same  improvement  may  be  adduced  as  regards  their 
moral  and  social  condition,  the  reasons  for  which  may, 
without  contradiction,  be  attributed  to  the  three  follow- 
ing causes.  These  Mr.  Engstriim  states  to  be  the  educa- 
tional laws  of  Sweden ;  the  rulee  for  resbioting  the  sale 
of  spirituous  liquors ;  and  the  Act  for  regulating  the  em- 
ployment of  children  and  persons  under  adult  age  in< 
factories. 

Education  in  Sweden  is  compulsory,  and,  as  a  neces- 
sary consequence,  therefore  gratuitous.  Every  child* 
from  the  age  of  seven  years,  if  not  incapacitated,  must 
be  sent  to  school,  either  to  one  of  the  primary  gratuitous 
schools,  or  to  some  private  school  approved  of  by  tha 
educational  board  of  the^iariah ;  and,  as  a  general  role, 
they  are  kept  at  school  aix  or  aeven  years,  or  till  tha- 
time  when  they  have  acquired  a  competent  knowledge 
of  the  catechism,  reading,  writing,  aritlunetio,thi9  history, 
and  geography  of  Sweden,  and  the  rudiments  of  naturu. 
history,  genial  hiatory,  and  geography.  Formerly 
dmnkenneaa  waa  one  of  the  besetting  vices  of  Sweden, 
bnt  a  &vonrable  alteration  has  taken  place.  The  reasons^, 
are,  flrstly,  that  Swedish  brandies  have  become  much, 
dearer  since  an  excise  ia  levied  on  the  produce — abonC 
Is.  4d.  per  gallon ;  and,  secondly,  that  the  aale  of  brandy 
haabeea  considerably  restricted  partly  by  a  tax  on  the 
retail  trade,  and  the  licensing  of  orandy-shops  for  con- 
sumption on  the  premises,  and  partiy  by  theTermisaive  - 
Bill,  by  which  a  parish  or  a  town  can  either  entirel}» 
prohibit  the  licensing  of  brandy-ahops  in  its  environs,  or 
restrict  the  number  of  these  places.  In  Golheaburg,  a 
aodety  which  has  been  formed  exduaively  for  the  pur- 
pose of  promoting,  aobriefy  among  the  labouring 
classes  hfu  fanned  the  license  of  keeping  brandy- 
ahopa  in  Qothenbuig  and  its  anburba.  Wi&  a  view  of 
attaining  this  end,  it  has  greatiy  reatricted  the  number 
of  these  places,  and  converted  them  into  reepectable 
eating-houses,  where  brandy,  wine,  and  malt  liquors  are 
also  sold.  Strict  rules  for  promoting  sobriety  and  order 
are  kept  up ;  no  brandy  is  sold  on  <nedit>  and  no  person 
ia  allowed  to  drink  till  he  geta  intoxicated ;  and,  further, 
no  brandy  ia  Bold  to  persons  under  adult  age.  All  the 
profits  arising  from  these  ahopa  are  handed  over  to  the- 
municipal  authorities,  and  go  towards  diminishing  mu-- 
nicipal  taxation.  The  profits  during  the  last  year  ex- 
ceeded £10,000.  , 

Though  wages  in  general  do  not  range  high,  still 
they  are  higher  in  Gothenburg  than  in  any  other  part 
of  uie  country,  and  will  snfiice  to  maintain  a  man  not 
encumbered  with  too  large  a  fomily,  if  he  is  sober  ani 
industrious.  The  average  wages  of  a  common  labourer, 
estimated  at  £2  10s.  a  month,  will  enable  him  to  keen 
himself,  wife,  and  two  or  three  children,  in  a  decent 
way.  Of  this  £2  10s.,  10s.  per  month  goes  for  house- 
rent,  £1  10a.  per  month  for  provisions,  leaving  10a.  for 
dothea  and  incUental  expenses.    Examples  axe  not  on- 
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common  in  Gothenburg  of  labouring  men  -who,  by  dint 
of  indnstry  and  sobriety,  have  raised  themselye*  to  a 
comfortable  position,  and  brought  up  their  families  in  a 
creditable  manner  ;  but,  as  a  general  rule,  the  credit  in 
these  cases  is  due  to  the  wife,  on  whose  thrift  and 
economical  habiU  the  comfort  of  the  fiamily  mainly 
depends.  . 


TBIAL  OP  COTTOK  GINS  AT  MANCHESTER. 
The  second  series  of  cotton-gin  trials,  commenced  in 
Manchester  on  the  Ifith  ult,  have  been  brought  to  a 
'OonclasioD.  The  object  of  the  second  asries  was  partly 
to  give  entnmoe  to  machines  not  indnded  in  the  first, 
tat  chiefly  to  allow  manufactures  to  profit  by  Mib 
■e^nienoe  which  the  fint  trials  afforded  than,  and  to 
taatthaTsloa  of  any  improvements  which  this  experience 
>lnd  emAiled  them  to  effect.  The  trials  are  thus  described 
■by  the  Timet: — 

The  patentee  or  manufacturer  of  any  form  of  gin  had 
liitherto  been  content,  in  most  cases,  to  go  on  turning  it 
•out  according  to  pattern,  in  numbers  regulated  by  the 
-demand ;  and  seldom  possessed  any  intimate  knowledge 
•of  its  actual  work  upon  large  quantities  of  materiaL    It 
iiius  not  nnfrequentJy  happened  that  a  gin,  based  on  a 
conect  principle,  was  imperfect  by  reason  of  some  defect 
in  a  matter  of  detail,  and,  on  the  other  hand,  that  much 
skill  in  contrivance  and  in  workmanship  was  expended 
•upon  a  principle  essentially  unsound.     We  observed,  for 
instance,  one  gin,  a  typical  example  of  the  latter  class, 
which,  at  first  sight,  seemed  calculated  to  work  with 
great  rapidity  and  smoothness,  and  to  turn  out  fibre  and 
seed  in  mrge  quantity  and  unexceptionable  condition. 
But  its  chief  feature  was   a  horizontal  blado,   placed 
tmder  such  circumstances  that  it  was  necessarily  made 
thin.      In   actual   practice,  it   has   been   found   that 
any  small  lump  in  the  fibre,  or  any  accumulation  of 
fibre  at  a  particular  spot,  is  liable  to  fift  or  bend  up  the 
■edge  of  this  blade  in  passing  beneath  it ;  and  that  at 
these  points  the  blade  is  frequently  chipped  and  broken 
in  contact  with  another  portion  of  the  machine,  which  it 
is  intend^  to  clear.  Such  breakages  would,  of  course,  be 
serious,  even  in  the  neighbourhood  of  a  factory,  but  on 
a  cotton  estate,  with  no  means  at  hand  of  repairing 
•damages,  a  very  few  of  them  would  render  the  machine 
-altogether  useless.  The  most  remarkable  of  the  machines 
which  have  been  modified  for  the  second  trials  is  un- 
doubtedly the  knife-roller  gin  of  Messrs.  Dobson  and 
Bailow,  which  has  been  altered  in  several  particulars, 
and  has  had  its  speed  of  working  greaUy  increased. 
This  gin  consists  of  a  horizontal  spindle,   on  which 
circular  knives,  comparable  to  quoits,  are  set  obliquely 
at  short  intervals.    As  the  spindle  revolves,  the  knives 

njust  clear  of  a  horizontal  bar  placed  above  them,  in 
t  of  which  is  a  Macarthy  roller,  and,  as  the  cotton 
fibre  is  drawn  out,  the  seeds  fall  down  through  the 
intervals  between  the  blades.  The  alterations  made  in 
Hat  gin,  which  are  entirely  the  result  of  its  having 
'worked  for  several  days  under  the  observation  of  the 
manufacturers,  consist  chiefly  in  a  change  in  the  width 
•of  the  blades,  and  in  the  degree  of  their  obliquity  to  the 
spindle.  Pegs  also  have  been  placed  in  the  intervals 
between  them,  in  order  better  to  distribute  the  feed; 
and  the  construction  of  the  Maceirthy  roller  has  been 
modified,  with  a  view  to  increased  durability.  The 
original  roller  was  built  up  of  discs  of  leather  placed  at 
right  angles  to  their  axis ;  but  in  the  new  one  the  discs 
are  placed  obliquely,  like  the  blades,  and  it  is  hoped  that 
1Mb  arrangement  wQl  enable  the  roller  to  retain  longer 
the  slight  roughness  of  surfitce  which  materially  assists 
it  in  holding  and  drawing  out  the  fibre.  A  system  of 
outside  screws  has  been  added,  by  which  the  relative 
distances  apart  of  the  blades,  bar,  and  roller  can  be 
modified  very  speedily,  without  stopping  the  machine, 
and  the  construction  of  the  feed-board  has  likewise  been 
Bomewhat  altered.    It  will 


the  changes  in  quantity  and  quHlity  of  work  which  these 
various  modifications  have  effected.     Dr.  Forb««i  the 
superintendent  of  the  government  fiictory  at  Bbarwvr, 
has  ordered  one  of  the  saw-gins  under  his  cbai^ge  to  be 
fitted  with  a  roller  and  continuous  wire  saw  Hire  tint  of 
Cooper's  gin,  exhibited  by  Messrs.  Gamett.    The  resslfe 
has,  as  yet,  only  been  imperfectly  tested,  but  it  sMUia  likely 
to  afford  a  machine  in  which  any  breakages  mnj  be  T^ 
paired  with   extreme  PsadinesB,  and  by  the  basds  eC 
ordinary  workmen.    Among  the  gins  which  make  their 
first  appearance  in  the  second  series  of  triais  ar»  Vwo 
small  handohnrkas  and  an  Emery  saw-gin.    The  latter 
is  provided  with  a  condenser,  or  pair  of  rollers,  b^wecn 
which  tiie  issuing  fibre  is  reciaived  and  flattened  into  • 
coherent  substance,  so  thait  it  falls  upon  the  gromd 
instead  of  being  blown  to  some  distance  by  the  dmaglit 
of  Uie  machine.    Until  the  quality  of  the  Aire  tamed 
out    by  the  various   gins  has    been    fully  tested   aai 
repeited  upon,  it  woidd  be  premature  to  sntye  at  any 
conclusion  with  regard  to  their  respective  meritt    Birt 
the  trials  have  at  least  rendered  it  certain  that  in  peist 
of  quantity  of  work,  the  beet  saw-^ins  have  been  beatan 
by  more  than  one  form  of  loller-gin ;  and  also,  that  aew 
particular  roller  gin  has,  in  this  respect,  coma  {Hooi' 
nently  to  the  front,  and  distanced  all  competitors.    Tlw 
prevailing  belief  is,  tiiat  the  teeth  of  the  aaw-Kin»  »9 
apt  to  lacerate  and  injure  the  fibre ;  and,  if  this  belief 
should  beshown  tobe  well-founded,  it  ismanifsstthatlfcey 
must  before  long  be  almost  entirely  supenaded.    BeaMea 
the  gin  trials,  experimenta  have  been  conducted,  in  <nd(r 
to  test  the  degree  of  pressure  to  which  raw  cotton  may 
be  snl^ected  witiiout  risk  of  crushing  the  send,   aad 
without   injury  to  the  fibre.    Some  of  tiie  DfaatMB 
samples  have  been  compressed  to  the  extent  of  gettiag 
441b.  weight  into  a  cubic  foot ;  and  it  is  beJieved,  from  ttio 
appeortmce  of  the  ontside  portions,  that  no  harm  baa  tbu* 
been  done.  ITie  issue  raised  is  an  important  one,  beoaose 
it  is  probable  that,  if  raw  cotton  can  be  sufficiently  com- 
pressed for  easy  fireight,  it  will  be  found  ecimomio^  to 
have  it  ginned  by  the  mannfiicturer  rather  tbaa  by  flie 
producer.    The  American  seeds,  and  tiie  seeds  of  Indiail 
cotton  of  American  descent,  retain  a  large  propeitiai  of 
their  fibre  under  any  method  of  ginning,  and  retain  as 
much  as  one  quarter  of  the  whole  when  impeifet*Iy 
ginned  upon  the  estates.    This  retained  fibre  would  be 
of   great    value    to    paper  manufactureia,    by    ■wbom 
American  seed  is  now  actually  imported.    If  the  raw 
cotton   were    itself   imported,   the    ginning   might  bo 
effected  by  manufacturers  in  the  best  possible  way,  andtlte 
seed  would  be  at  once  avMlable — first,  for  the  i.nrpeaes 
of  the  paper  manufacturer,  and  then  as  a  source  of  supply 
of  oil  and  of  oil-cake.     The  husk,  to  which  the  fibre  is 
adherent,  would  also  have  a  definite,  though  small,  -valns 
OS  a  manure. 


The  following  article  from  the  Draper  ^ves 
forther  information : — 

The  experiments  which  have  been  conducted  in  Han* 
Chester,  to  test  the  various  descriptions  of  cotton  gina, 
were  concluded,  so  far  as  the  ginning  is  concerned,  on 
Saturday.  This  week  is  mtuuly  occujned  in  the  pre- 
paration of  samples  for  valuation,  and  in  arranjjemenll 
for  the  subsequent  treatment  of  the  cotton  which  has 
been  cleaned  by  each  machine.  Dr.  Watson  has  not 
confined  his  attention  solely  to  the  cotton  gins  and 
their  performances,  but  has  also  tested  the  effect  pro- 
duced upon  seed  cotton  by  the  pressure  given  to  it  when 
packed  in  balee  for  shipment,  in  the  same  manner  that 
cleaned  cotton  is  now  packed.  The  object  of  this  test  ia  to 
ascertain  whether  or  not  the  seed  would  itself  be 
crushed  and  damaged,  or  do  any  harm  to  the  cotton, 
if  it  were  all  packed  together  under  heavy  pressure,  and 
sent  to  this  country  to  be  cleaned  by  gins  here.  This  is 
a  matter  of  considerable  importance,  for  several  reaaona; 
and  it  is  believed  the  result  thus  far  apparent,  is,  that 


seed  cotton  may  be  thus  treated  without  any  uijnru» 
.^..  ..»>■»»  TTawiiD  iT>yu(i,u  luauo  tfuuuu,  huviout^    efiectsbdng produced, eitlieraMii the »Md<vth«-cotto*, 

.'igitized  by  VjVJOV  l^ 
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•Aaotber  opantim  has  also  beoi  tried  npon  ootton  in 
itopod,  or  ioat  aa  gathered,  and  before  it  has  been  pioked 
m  Vt  hand  from  ita  natural  ihell.  We  nndentand  that 
ifll  the  imrhinn  to  which  we  refer  waa  brooKhtout, 
theite  neTer  was  any  atteapt  to  prepare  cotton  for  the 
wdinary  opener  and  the  gin,  except  by  hand-pioking. 
Tiia  machine  teited  for  thia  purpose  is  one  made  by 
Umbb.  Clarke  and  Figon,  Hye,  Snsaex,  and  waa  in 
ebuge  of  Mr.  X.  A.  Tinunia,  of  Manchester,  their  agent 
itr  India,  at  the  works  of  Means.  Bellhouse,  tha  Eagle 
fcnndxy,  Darid-atreeti  Manchester.  In  general  form  it 
lesemblea  an  ordinary  thraahini^-machine,  such  us  is  now 
eoaaon  in  any  £trm-yard.  The  cotton  to  be  treated  is 
sapplied  to  the  interior  of  the  machine  by  a  &n,  which 
Uoin  it  np  an  inclined  spout.  The  advantage  of  this 
BMthodof  Heeding  OTer  any  other  is,  that  any  stones  or 
other  hard  sabstances  which  may  be  among  the  cotton 
nay  not  twas  into  the  machine,  bat  that  they,  being  too 
heaTy  for  the  blast  to  drive  them  ap  the  spout,  may  find 
tbair  way  downwards  through  an  opening  provided  for 
thamatthe  lower  end,  and  &11  to  the  groond.  The 
oottoo  thsD  passes  through  two  cylindrii^  screens,  each 
about  10ft.  Ien«.  '2ft.  diameter,  formed  of  wire,  and 
having  witUn  tnem  a  number  of  beaters  spirally  set 
■poo  oentnU  spindles.  These  arms,  revolving  in  the 
■ereens,  shake  out  the  dirt,  and  pass  the  cotton  on  to  a 
fair  at  toothed  or  peggedhorizontal  rollers,  so  placed  that 
ibe  cotton  aiay  fall  upon  them.  The  rollers  are  abont  Tin. 
and  l£io.  in  diameter  respeotively,  and  2ft.  long ;  and 
they  are  driven  at  different  speeda,  so  that  a  bating 
aetian  takes  place  between  them  sufficient  to  knqck 
or  (hiaah  off  the  pod,  or  shell,  while,  at  the  same 
time,  ao  damage  i»  done  to  the  ootton.  From  the 
loOon  the  cotton  and  the  pods  pass  through  two  more 
senwna,  aimilar  to  the  first,  and  having  lost  much  dust  and 
dixt  on  the  way,  still  having  the  loosened  pods  amongst 
it,  the  cotton  comes  out  ready  for  the  removal  to  the  gins. 
The  trial  showed  that  a  liirgo  quantity  of  raw  cotton 
could  be  very  quickly  treated  by  the  miichine,  but  that 
it  would  still  need  to  be  picked  over  by  hand  before 
ginning ;  for,  when  subsequently  tested  by  being  ginned 
with  the  pods  amongst  the  cotton,  tho  finished  sample 
was  not  so  clean  as  could  be  wished.  Still  it  may,  no 
dflati,  be  true  that  each  a  machine  would  so  thoroughly 
feeaen  a  large  quantity  of  ootton  from  its  pods,  at  a  very 
•■all  coat,  that  subsequent  hnnd-picking  would  be  so 
nooh  easier  as  to  render  the  use  of  the  raHchineof  gproater 
vahKL  It  has  also  one  feature  of  considerable  import- 
aaee,  which  is,  that  it  separates  to  a  large  extent  any 
imperfect  or  undeveloped  ootton,  which  not  having 
•nived  at  roatority,  is  unfit  for  mixing  with  the  general 
rtock,  and  this  alone  may  probably  be  of  somo  practical 
Tatae.  Many  of  these  machines  are  already  in  use,  and 
on  the  whole  the  experiment  with  them  was  satisfiictory, 
"Vha  power  required  is  very  small ;  about  two  or  three 
hoi  BUS  power  will  drive  it ;  and  when  thus  driven  and 
■ttaoded  by  three  men,  it  will  do  as  much  work  as  400 
wUl  by  hand,  or  about  10,000  lbs.  in  twelve 


NEW  PAPEB  FIBRE,  BROOM. 

n  win  be  remembered  that  in  the  discussion  on  Mr. 
Jehastone'a  paner,  "  On  Esparto,"  it  was  suggested  by 
Itr.  Hyde  Glance  that  esparto  might  be  grown  in  the 
congenial  elimate  of  Asia  Minor,  and  he  recommended 
■pimcation  to  be  made  to  the  Ottoman  Government  and 
leading  anthoritiea.  In  consequence  of  this  proposition, 
ttia  psiper  was  sent  out  to  Turkey,  and  one  of  its  first 
fraita  is  a  sufficient  response  from  Mr.  Augustus  Oakley 
Gtaike,  of  Sokia.  This  place  is  a  small  town  in  the  pro- 
)  of  Smyrna,  near  the  ndlwiiy.  and  not  tax  finm  the 
tof  Soala  Neva.  Here  are  two  English  liquorioe  estab- 
Mr.  A.  O.  Clarke,  the  head  of  one  of  these,  is 
flw  most  distinguished  experimental  agriculturist  and 
horticiiltarist  in  Turkey,  and  his  experiments  on 
hyWidinrtioa  of  cotton  on  a  large  Be<de  are  well-known 


to  the  membera  of  the  Cotton  Supply  Association.  H» 
does  not  think  fiivonrably  of  esparto-growing  as  an  enter- 
prise, thoD^  it  takes  no  longer  time  than  the  fig  (Smyrna 
fig)  and  olive  of  the  same  district.  He,  however,  says 
that  the  broom,  which  is  slightly  cultivated  for  domestio 
use,  has  a  suitable  fibre,  and  that  its  cultivation  may  be 
easily  extended.  As  Mr.  Augustus  Clarke  was  a  resident 
in  Spain  before  he  introduced  liqnorioe-making  into 
Turkey,  his  opinion  is  entitled  to  great  attention.  It  is  to 
be  hoped  membersof  the  paper  trade  will  put  themselves  in 
correspondence  with  this  gentleman,  as  his  examjde 
would  speedily  be  followed  in  his  district,  and  he  has 
presses  on  his  own  works,  and  steam-power  fad  by  coal 
from  his  mines.  The  following  is  Mr.  A.  O.  ClaAejs 
oommunication : — 

Sokia,  ISth  Junary,  IS12. 

Sia,— I  am  in  receipt  of  your  favour  of  the  29th  ult, 
with  a  copy  of  the  Society's  Journal,  in  which  is  published 
an  article  on  the  esparto  plant.  In  reply,  I  can  have  no 
hesitation  in  saying,  I  think  it  most  improbable  that  any 
one  will  undertake  its  cultivation  in  Asia  Minor,  on 
account  of  the  very  lon^g  time  required  before  any  profit 
can  be  obtained  from  it,  say  fifteen  years.  It  is  very 
true,  the  vine  and  fig-tree  require  nearly  thia  time  before 
profitable  bearing  commences,  but  when  a  man  plants 
either  of  these,  he  knows  what  he  is  about,  and  if  he 
does  not  live  to  see  the  benefit  of  his  labour,  he  knows^ 
from  experience,  his  children  will ;  but  the  eapeuto  graoa 
being  quite  unknown,  I  feel  convinced  no  native  could 
bo  persuaded  to  attempt  its  growth.  As  far  aa  myself  is 
concerned,  I  intend  to  leave  thia  country  in  the  course  of 
a  few  years. 

I  am  informed  by  a  party  well  acquainted  with  tlie 
Great  Desert  of  Sahara,  that  the  esparto  grass  grows 
there  to  an  inexhaustible  extent. ' 

There  is  an  article  here  called  "  broom,"  an  annual; 
the  appearance  is  very  much  like  esparto,  and  I  think  it 
poBsessea  equally  aa  good  a  fibre ;  it  produces  a  large 
quantity  of  seed,  good  for  feeding  cattle,  poultry,  birds, 
&c.  If  this  seed  could  be  introduced  into  consumption 
in  England,  at  the  price  of  Swinstone  barley,  the  grass 
for  paper  manufacturing  could  be  put  down  in  England 
at  a  much  lower  price  than  the  present  valae  of  esparto. 
I  could  easily  extend  its  growth,  so  that  in  three  ^eaxs 
the  article  could  be  supplied  in  very  large  quantities. 
We  have  every  facility  for  pressing,  as  we  have  powerful 
hydraulic  presses  in  our  liquorice  works. 

At  present  every  farmer  grows  grass  sufficient  for  his 
domestic  wonts  as  regards  brooms.  I  will  obtain  abont 
a  hundredweight  of  it,  and  some  seed,  and  forward  it  to 
my  friends  Messrs.  Robert  MacAndrew  and  Co.,  thattbejr 
may  exhibit  the  article. — I  am,  &c., 

A.  O.  ClAKxm. 

P.  Le  Nevo  Fotter,  Ewj.,  Secret»ry  to  the  Society  of 
Arts,  Haoufaoturos,  and  Commerce,  Loitdoa. 

PARAGUAY. 

The  Paraguayan  Consnl-General  in  London,  Don 
Maximo  Terrero,  has  recently  published  a  note  as  to  the 
position  and  prospects  of  the  country  he  represents.  He 
says: — 

Paraguay,  one  of  the  states  of  the  River  PUte, 
situated  between  the  2Ut  and  27th  degrees  of  southern 
latitude,  contains  an  area  of  72,000  square  milea.  The 
country  may  be  described  as  an  inland  p^iinsala,  en- 
closed on  all  sides,  except  on  the  north,  by  two  great 
navigable  rivers,  Parana  and  Paraguay.  The  whole 
surface  belongs  to  the  basins  of  these  great  rivers;  a 
mountain  range  of  considerable  elevation  stretohin^ 
between  themlrom north  to  south,  so  aa  to  form  thenr 
water-shed,  and  send  the  drainage,  in  nearly  equal  pro> 
portions,  in  opposite  directions.  Thus  Paraguay,  by 
means  of  the  vast  number  of  ronning  streams  whiob 
form  the  tributaries  of  the  two  great  river*  on  it» 
boundaries,  is  one  of  the  best-watered  countries  in  tlw 
world,  and  is  in  oenaequeooe  one  of  the  most  prodootiva. 
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Its  natural  inigation  enaores  it  affainat  drought,  and 
aappUea  it  everywhere  with  a  suitable  and  inexhaustible 
motive  power.  In  fact,  in  all  that  constitutes  an  agii- 
onltnraf  country,  rich  lands,  a  fine  dimaie,  and 
abundance  of  water,  Paraguay  may  be  described  as 
unequalled. 

Unlike  the  open  territories  surrounding  it,  Paraguay 
is  well-wooded,  and  among  its  trees  are  many  that  are 
valuable  in  the  arts  and  mannfustnres.  It  abounds  in 
medicinal  products,  such  as  rhubarb,  sarsaparilla,  jalap, 
sassafras,  oragon's  blood,  copaira,  nnx-vomica,  liquor- 
Jce,_  ginger,  this  tamarind,  &o.,  and  it  produces  dye-stuffs 
in  immense  variety,  suoh  as  cochineal,  indigo,  vegetable 
Vermillion,  safion,  &c.  Hanv  of  the  forest  trees  yield 
valuable  gums,  some  of  which  comprise  the  most 
delicious  perfumes  and  incenses,  whilst  others  are,  like 
amber,  hard,  brittle,  and  insoluble  in  water.  The  leringo, 
orrubber  tree,  and  Vbopah  tanto,  which  produces  tiie 
f^um  guaiacnm,  crowd  Uie  forests  in  certain  districts, 
and  the  sweet-flavoured  vanilla  is  abundant.  The  fila- 
ment of  the  caraguata,  a  plant  which  grows  there  in  vast 
-abundance,  was  exhibited  in  Paris,  and  declared  to  be 
superior  to  the  jute  of  the  East  Indies.  It  will  no  doubt 
aoon  become  an  important  export. 

Uponthehills  the  celebrated  "Terba-HatS"  {Hixpara- 
jftiayiruit)  flourishes  abundantly.  From  this  herb  is  pro- 
duced the  Paraguayan  tea  (Jfa<^  which  is  so  generally  used 
throughout  South  America.  The  government  monopoly 
«f  the  sale  of  the  verba,  and  a  heavy  duty  imposed  upon 
its  export,  formed,  at  one  period,  the  principal  source  of 
revenue  in  Paraguay ;  and  the  myriaas  of  cattle,  which, 
though  scarcely  required  for  food  in  a  country  so  richly 
provided,  yielded  invaluable  products  in  the  Akm  of 
hides,  tallow,  hair,  bones,  and  all  that  constitute  so  large 
a  source  of  trade  at  Monte  Video  and  Buenos  Ayres. 
On  the  alluvial  tracts,  where  cultivation  is  attempted 
with  implements,  however  primitive  and  imperfect,  sugar- 
■oane,  cotton,  tobacco,  rice,  maite,  and,  m  short,  the 
fntXet  part  of  the  most  valuable  products  of  the  tropical 
and  temperate  cones  are  raised  in  profusion.  The 
climate,  which  has  its  heat  fstoeXly  modified  by  the 
dryness  of  the  atmosphere,  inequalities  of  surfiuM, 
running  streams,  and  other  natural  causes,  concurs  with 
the  natural  fertility  of  the  soil  in  producing  a  vegetation 
«f  ^ireat  luxuriance  and  grandeun  OBiaring  to  European 
emigration  a  most  promising  field. 

Commodore  BtgL  of  the  United  States  Navy,  who. 
•under  the  orders  of  his  Kovemment,  recentiy  explored 
the  tributaries  of  the  livar  La  Plata,  speaks  in  enthusiastic 
ierms  of  the  banks  of  the  Parana  and  Paraguay : — 
«  On  the  isles  of  the  Parana  we  saw  the  lovely  (gardens 
of  the  Ia  Plata ;  we  have  now  before  us  her  parks.  The 
Baraguay  is  the  >|^Mu  of  the  palm,  which  here  rises  to 
a  great  height.  The  grass  is  green,  luxuriant  and  dean 
as  a  well-kept  lawn.  Deer  g^bol  under  the  trees,  and 
it  needs  not  a  vivacious  imagination  to  conceive  that,  at 
each  bend  of  the  river,  some  noble  mansion,  to  wUch 
these  banks  pevtain,  will  appear.  Habitations  are  alone 
'wanted  to  animate  the  umdscape,  and  complete  the 
pleasant  association  of  homes  in  tins  &ir  laud.  There 
are  extended  forests  of  tiiese  palms,  so  symmetrical, 
fresh,  free  from  all  that  could  detiact  from  their  beauty, 
powing  apart  at  such  exact  and  apparently  measured 
distances,  till  we  were  filled  with  astMiidunent  and 
admiration." 

More  than  three-fourths  of  the  entire  territory  of 
Paraguay  is  national  property.  Part  of  these  govern- 
ment lands  are  let  at  a  very  moderate  rent,  umier  the 
single  condition  that  they  shifdl  be  well  cultivated.  On 
other  portions  of  the  "Btiifnul  landit  are  large  fiums, 
where  thousands  of  cattle  and  hoiMS  are  bred  by  private 
mcnlation,  realising  26  per  cent  annually,  uia  these 
firming  estaUishmsnts  are  let  at  a  mere  nominal  rent  to 
Mioonrage  immigiation.  The  large  graaing  distiict  of 
Oaapoen  has  always  been  the  wealthiest  part  of  the 
oouitiy,  and  is  remarkably  well  adapted  for  sheep,  as 
weU  as  far  cattle  and  hMses.    It  is  bflly  and  temperate, 


and  very  much  reminds  one  of  the  finest  sheep  fitrms  of 
Scotland.  A  few  English  gentlemen  have  already 
begun  to  stock  some  of  the  old  estancias  in  this  district. 

Metals  abound  in  Paraguay.  Iron  and  copper  ara 
found.  Lead,  quicksilver,  and  sulphur  have  beesi  dis- 
covered, as  well  as  coal  and  marble  of  the  finest  qnali^. 
The  Spaniards,  when  they  established  themadres  m 
Paraguay  nnder  Sebastian  Cabot,  found  the  natives 
deconited  with  gold  and  diamond  ornaments,  and  there 
is  little  doubt  that  precious  metals  and  stones  are  to  be 
found  on  the  territory,  as  well  as  in  the  adjacent  empire 
of  Brazil. 

An  idea  may  be  formed  of  the  fartility  of  Paraguay, 
from  the  &ot  that  the  ground  around  Assumption,  the 
capital  of  the  Bepublio,  bas  been  sown  every  year  since 
its  employment,  which  is  over  300  years,  without  any 
kind  of  manure. 

Unhappily  for  Paraguay,  the  great  and  prolifie 
resources  of  this  country  have  hitherto  been  neotialiaed. 
This  has  arisen  partiy  from  a  mistaken  poUey,  and 
partiy  fr«m  the  misfbrtones  which  arose  oat  of  that 
policy,  now,  however,  finally  abandoned.  Up  toavety 
recent  period  of  her  history,  Parap;uay  was  a  ooontey 
which  held  herself  aloof  from  the  divisions  and  waxfioes 
of  the  South  American  States.  Paraguay  establisfaad  a 
prindple  of  peace ;  but  with  that  principle  she  also, 
unfortunately,  eetabliahed  a  principle  of  non-interoosrw 
with  other  states.  Belying  on  internal  resoaroea,_ihe 
refused,  in  fact,  either  to  import  or  export,  and  d^sived 
herself  in  consequence,  of  aU  those  sympathies  with  the 
outer  world  which  arise  from  commerce,  enterprise,  and 
the  cultivation  of  the  manuftctures,  sciences,  and  arts. 
After  a  long  intemd  of  peace,  came  the  vrhiriwind  of  a 
war,  which  has  ended,  as  mi^t  have  been  expected,  in 
the  devastation  of  the  country.  This  being  happily  over, 
an  effort  is  now  being  made  to  re-establish  the  omnmeroo 
and  credit  of  the  country. 


PBIMABY  EDUCATION  IK  FRANCE. 

M.  Jules   Simon,    Minister  of  Public  Instmctian, 
has  laid  before  the  Commission  of  the  Assembly  his 

Sromised  plan  of  public  education.  It  is  an  elabiprats 
ocument,  and  wul  doubtless  give  rise  to  lone  di^ 
cnssion.  M.  Simon  adheres  to  the  princaple  of  oUjga- 
tory  instruction,  with  some  few  exceptions;  but  be 
has  abandoned  the  two  points  with  which  his  name 
has  heretofore  been  identified,  nameir,  that  edoeatisn 
dionld  be  absolntelv  gratuitous  and  laical.  Theas 
changes  will  render  uie  measure  less  objectionable  tliaa 
it  would  have  otherwise  been  to  one  portion  of  tba 
Assembly ;  but  will  probably  cause  violent  <^positiasi 
from  the  other  ode.  According  to  the  terms  of  tba  bill 
parents  will  be  compelled  by  law  to  keep  their  childrea 
at  school  from  the  age  of  six  to  thirteen,  that  is  to  aa^, 
ti^ey  must  either  send  them  to  school,  or  prove  that  tlieir 
education  is  properly  provided  for  at  home.  Those  who 
neglect  or  refuse  to  comply  with  these  conditions  win, 
in  the  first  place,  receive  a  private  rcfprimand,  to  be  fol- 
lowed, in  case  of  contumacy,  by  a  public  reprimand,  by 
the  withdrawal  of  relief  in  case  of  indigence ;  next  aj 
fines,  which  are  to  increase  in  amount,  and  finally  by 
deprivation  of  civil  right  for  a  period  not  exceeding 
three  years.  In  the  case  of  children  employed  in  £te- 
tories,  or  by  farmers,  or  other  persons,  the  employet 
will  be  bound  under  like  penalties  to  see  to  their  ednca* 
tion.  The  bill  includes  the  principle  of  education  qoali- 
fioation  for  the  suffrage,  but  its  action  in  this  case  is 
necessarily  deferred ;  as  it  stands  at  present,  no  penon, 
after  the  1st  of  January,  1880,  will  be  allowed  to  hav« 
his  name  placed  on  the  list  of  voters  unless  he  can  pto- 
duoe  a  certificate  of  a  certain  amount  of  stndv  at  adtoo^ 
or  1^  making  an  implication  in  writing  in  the  psssanra 
of  thesMtr«andtwo  mnnidpal  ooundUon.  One  ^sat 
complaint  against  the  bill  is  that  it  contains  no  inovisiaa 
lor  tne  improvement  of  the  positfaii  of  ooiiann  sdtool- 
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tecfcm,  and  espetaaUy  for  the  lehoolmasten  in  Tillagm, 
wbcm  miaeiabla  oondition  renders  than,  as  amis,  totally 
onfitfiff  inatmoton.     The  Finanoe  Hiniater  haa  pro- 
hahly  been  compelled  bjr  dronnutancea  to  inaist  on  thia 
m^ottant  reCorm  being  defened.    But  the  grand  com- 
pkist  of  an  H  that  H.  Jules  Simon's  bill  doea  little  or 
BO^ng    towards    setting   aside   incompetent   clerical 
teacben.    It  haa  always  been  a  cause  of  dinstasfiwtion 
that,  iHiile  no  laical  person,  male  or  female,  ooold  exer- 
cise the  pcofeasion  of  schoolmaster,  schoolmistress,  or 
t«adiBr,  witiiont  paanng  a  rather  serere  examination 
andohtaining  a  certificate,  clerical  teachers  and  nnns 
wen  wtmitted  to  no  such  rule,  and,  as  it  was  said,  were 
thus  mabled,  howerer  ignorant,  to  compete  nnfitirly  with 
regnkrly-edncated  teachers.     M.  Simon's  bill  provides 
that  tfaoss  nans  who  hare  acted  as  schoolmistresses  or 
taachen  fcr  fonr  jeais  shall  still  be  allowed  to  do  so 
^Oo^  OKtificatea,  whUe  derioal  schoolmasters  will  be 
Mowed  to  act  withont  any  snch  certificate  until  1876,  the 
reasBnigr^iidk  is  certainly  not  apparent    "With  re- 
vert to  the  qneation  of  clerical  or  lay  teachers,  it  is 
moridai  that,  in  case  of  the  resignation,  rti«ni-».l    or 
death  of  a  oooimon  schoolmaster,  the  mnnioipal  oonnoil 
^Ote  kcality  shall  decide  whether  the  new  master  shall 
beclarical  or  not,  there  being  an  appeal,  however,  to  the 
^anor  OooncQ  of  Pablic  Instmction.   Under  present 
^cnmtanoes,  theee  provisions  are  regarded  as  highly 
&vomaMe  to  the  clergy,  and  are  conseqaenUy  regarded 
wia  mA  dafcToor  ^  the  majority  oat  of  dMn,  at 
'eaatmAixs. 


VOTBS   ON   ABT. 


THE  NEW  POET  CHARGES  AND  DimES 
m  FRANCE. 

T*e  new  Uw,  passed  on  the  30th  of  January,  has 
ton  jranilgated  by  decree;  the  following  is  the  snb- 
naoeofit; — 


ArL  1.  Itockandise  imported  in  foreign  vessels,  except 
awse  ttwn  Bie  grench  colonies,  will  be  charged  at  ^e 
Mtowing  latos  per  100  kUogrammes:— From  coontries 
nnanpe,  smd  the  basin  of  the  Mediterranean,  75 
™''"""*'  From  beyond  Europe,  and  to  Cape  Horn,  and 
U^^of  Good  Hope,  1  It.  fiOc ;  firom  beyond  those  capes, 

ffj"  *■  S**  '^^.  »n«>harges  not  to  apply  to  guano. 

Artj3.  Merchandise  from  beyond  Europe,  imported 
nto  Fraooe  from  European  entrepdts  wiU  be  sunharfred 
I*  the  rate  of  3  francs  per  100  kUogrammes.  Ais 
otKfe  doea  not  apply  to  merchandiw  which  already 
pays  a  hWher  sorcharge. 

-^tt  The  above  articles,  1  and  3,  are  applicable  to 
uie  eeuatinie  between  Algeria  and  foreign  countries. 

Alt  6.  The  duties  in  &e  importotion  of  ship  and 
lAer  Ttsela  are  fixed  as  fidlowa  :— 

Biilaig  Tassels,  rigged  and  fitted  in  wood    40  frSS"* 
n  It  wood  and  iron    50    „ 

»  >f  all  iron    60    „ 

Staamiraaseb  Mme a> above^  with  the  duty  on  the 
—iiiiiiit^  in  additiftn. 


H«Ili of  ships,  in  wood ^80*frSS*' 

„         woodandiron 40    „ 

„      all  iron 60    „ 

new  dotiea  not  to  i^ly  to  foreign  vessels  proved  to 
w«  be«i  purchased  b^Eoie  the  promulgation  of  this 

Aii.6.  An  vessels  coming  from  foreign  ports,  or  fi«m 
we  Aendi  ocdonies  and  possessions,  whetiier  partially 
or  tdally  loaded,  will  pay  the  fidlowing  quay^nes,  per 
MB  nwasiii rimiint : — ^Fcom  Europe  and  ttie  Medi' 
tnMMi,  SO  oentimea ;  all  other  parts,  1  franc. 
,  «"••  ««  Tisiting  Serena  VtmSb.  ports,  the  dn^  will 
M  taken  at  tbe  first  only. 


Whatever  may  be  said  of  certain  branches  of  English 
art  there  can  be  little  question  respecting  the  charm 
and  the  multiplicity  of  water-colour  drawings,  or, 
as  too  many  must  unfortunately  be  called,  paintings 
in  water-colour.  The  two  styles  ought  to  be  kept 
as  separate  almost  as  oil-painting  and  fresco,  or  penoU 
and  crayon  drawings;  they  have  scarcely  anything 
m  common ;  the  handling  is  totally  diflferent,  an£ 
with  all  the  ability  in  the  world,  gouache  and  opaque 
water-colour  painting  of  all  kinds  never  can  produce  the 
effect  of  transparent  colours.  The  defence  ofthe  nse  of 
opaque  oolonrs  is  that  they  save  a  vast  amount  of  trouble ; 
this  ts  admissible  in  itself  but  seeing  that  the  effect  is 
invariably  different,  the  world  should  leam  to  regard  the 
two  maimers  as  almost  unconnected  with  each  o£er.  It 
would  be  a  good  thing  to  see  a  positive  separation  in 
our  galleries,  for  each  method  would  tell  better  apart 
from  the  other ;  but  there  being  little  hope  of  ♦■*>'■,  it  is 
well  to  be  able  to  record  that,  in  the  water-colour  exhi- 
bitions  at  present  open,  there  is  afiur  proportion— a  larger 
proportion  than  usual — of  pure,  tran^Mirent  water-colour 
drawings. 

The  Society  of  Painters  in  Water-colours,  the  old 
sociefy,  deserves  first  mention.  The  great  room  in  Pall- 
mail  East,  commodious,  well-arranged,  and  well-lighted, 
as  it  is,  presents  this  winter  a  farming  appearance. 
There  are_  nearly  four  hundred  works  on  the  walls,  ^«M^ 
although,  like  all  exhibitions,  it  would  be  greatiy  improved 
by  rather  more  severe  sifting,  still  the  proportion  of  good 
and  even  splendid  works  is  highlysatisfujtory.  This  could 
scarcely  bo  otherwise  when  we  look  at  tiie  names  in  the 
catalogue.  First,  the  newly-elected  President,  Sir  John 
Gilbert,  contributes  six  woncs,  two  at  least  of  which  are 
reniarkable,^  even  as  coining  from  his  facile  and  experi- 
enced  pencil.  Of  the  members  of  the  society,  Messrs. 
T.  M.  Richardson,  C.  Smith,  Birket  Foster,  C.  Davidson, 
W.  Callow,  O.  Dodgson,  E.  Duncan,  H.  Gastineau, 
E.  A.  Goodall,  E.  Lnndgren,  Jenkins,  Danby,  Glennie, 
P.  J.  Naftel,  J.  D.  Watson,  J.  W.  Whittaker,  and  H.  B. 
Willis  are  the  largest  contributors ;  while  the  Messrs. 
Fripp,  Evans,  W.  Goodall,  and  A.  W.  Hunt  are  not 
represented.  The  associates,  and  especially  Messrs. 
Oollingwood,  Cox,  jun.,  J.  Burgees,  Callow,  Deane,  HalL 
Jackson,  Marks,  Newton,  and  Powell,  exhibit  in  full 
force ;  and  the  ladies  are  represented  by  Miss  GilUes,  Miss 
M.  Harrison,  and  Mrs.  H.  Criddle.  Amongst  so  man- 
admirable  works  may  be  mentioned  "  Marmion  "  (173' 
by  Sir  John  Gilbert ;  «  Black  Alder  Bashes  "  (34' 
hv  Mr.  J.  W.  North;  "A  Moorhmd  Beck"  (37),  by 

i-f- T>.j. „mt-m — i.haU," — <•'■■'     *- 

Daemi 

,  ^_, '  m), 

" Frankfort-on-the-Maine "  (87),  and  "On  the  River 
TaUock,  Argyllshire"  (82),  by  T.  M.  Richardson; 
"  Frankfort "  (93),  by  W.  Callow ;  ••  The  Poroh  of  Ban 
Fermo  Maggiore,  Verona"  (101),  by  W.  W.  Deane; 
"Beechen  HoUow"  (104),  by  J.  W.  North;  "The 
Market-place,  Seville,"  and  another  (109),  by  P.  J. 
Kaftel;  "The  Castle  of  Ischia"  (112),by  E.  A.dfoodall; 
"On  the  River  Wye"  (119),  by  Thomas  Danby; 
"  Water-fall "  (127),  by  F.  PoweU ;  "  Proscid^  Bay  of 
Naples  "  (167),  bv  E.  A.  Goodall ;  <<  On  the  River  Irfon" 
(187},  by  T.  Danby;  "The  Chimney  in  the  Gate-house^ 
Kenilworth"  (199),  by  J.  Burgess;  "Study  of  Amaryllis 
Lay"(240),V.  Bartholomew;  "LochGoil"  (249),  by 
P.  Powell ;  "  Winter  "  (269),  by  0.  Brandwhito. 

The  Eighth  General  Exhilntion  of  Water-oolonr  Draw 

Iings  is  also  opsm  in  the  Dudley  Gallery  of  the  Egyptisn- 
haU.  The  collection  here  nniqbers  nearly  700,  and 
although  many  of  the  worim  are  of  small  sise,  the  walla 
are^  anfortanately,  overorowded,  and  it  is  po^ifiil  to  see 
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works  which  have  cost  the  artist  much  trouble  either 
placed  80  high  as  to  be  utterly  lost  to  the  visitor,  or 
actually  down  on  the  dusty  Soor,  in  danger  of  anmhila- 
tion  from  any  careless  foot.  There  are  four  screens  in 
the  room,  and  although  these  seldom  present  satisfactory 
places  for  pictures,  they  are  less  objectionable  than  the 
edge  of  the  matting  or  carpet.  One  feature  of  this  ex- 
hibition is  the  large  proportion  of  lady  exhibitors, 
many  ofwhom  contribute  charming  spccimensof  their  art. 
Amongst  the  most  prominent  works  in  the  gallery  may 
be  mentioned  "  Views  of  the  Ruins  of  the  Tuileries,  and 
the  Hotel  de  Ville,"  by  Mr.  R.  Phon6  Spiers,  admirable 
fbrtheir  truthfulness,  architectural  as  well  as  picturesque ; 
the  "  Temple  of  Koom  Ombos,  Upper  Egypt "  (43),  by 
H.  Pillcau;  the  "Old  Curiosity  Shop"  (94),  by  Miss  A. 
Mc^Vhirter;  "Venice"  (117),  by  Mr.  F.  B.  Van  Moer; 
"Pasture  Land  among  tho  Mountiins"  (190),  by  G. 
Mawlev ;  "  Sweet,  ily  Child,  I  live  for  Thee "  (227), 
by  Madame  Bischop  ;  "Grange  Fell"  (256),  by  H.  B. 
Richardson :  "  Winter,"  a  portrait  f262),  by  Joseph  M. 
Joplin^ ;  "  Comelins  Agrippa  showed  the  fair  Geraldino 
in  a  mirror  to  the  Earl  of  Surrey  "  (295),  Miss  Lucy 
Maddox  Browne ;  "  Diving  into  Secrets  "  (301),  Mr. 
A.  C.  H.  Luxmore  ;  the  "  Pass  of  Dwygyfylchi,  North 
Wales  "  (312),  by  C.  Woodman ;  "  Donnez  moi  du  feu  " 
(495),  by  Louis  Lelois ;  "  Mavoumeen  "  (497),  by  Miss 
Henrietta  Cockran;  "Villanella  (501),  by  M.  C.  Jalabert; 
"  Before  the  Bull  Fight "  (609),  by  M.  J.  G.  Vibert ; 
the  "Traveller  and  the  Guide  "  (526),  "Daybreak" 
^(189),  and  "  Dawn  "  (201),  by  Mr.  G.  Simeon ;  "  Sketch 
m  a  Spanish  Church  "  (561),  by  J.  B.  Burgess ;  "  Saint 
Giles'-in-tho-Fields  "  (574),  by  Townley  Green ;  "A  Frieze 
of  Masks  "  (606),  by  H.  Stacy  Marks,  A.R.A. ;  "  Birds  " 
(607J,  by  Mrs.  C.  Rossiter ;  "  Interior  of  the  Mosque  of 
Kaid  Bey,  Cairo  "  (649),  by  Frank  Dillon,  with  many 
more  charming  works,  which  fully  deserve  notice. 

The  number  of  original  works  issuing  from  th« 
Fi-ench  press  is  naturally  small  at  present,  but  there 
are  many  examples  of  a  class  of  hooks  which  has 
become  remarkable  during  lato  years,  namely,  illus- 
trated editions  of  old  works,  or  of  popular  compila- 
tions in  natural  history  and  sentence,  and  many  of 
these  ore  remarkably  beautiful.  Amongst  the  most 
remarkable  of  this  class  of  works  published  of  late  is 
•  Mceurs,  Usagoe,  et  Costumes  au  Moycn  Ago,"  by  M. 
Lacroix.  This  is  a  companion  volume  to  the  popular 
edition  of  the  great  work  by  the  same  author,  with  other 
writers,  on  the  arts  of  the  middle  ages,  which  has  been 

Sublished  in  an  English  form  with  the  original  plates, 
'he  new  work,  like  the  preceding,  is  profusely  illustrated 
with  wood-cuts,  300  in  number,  and  admirable  chromo- 
lithographs, by  Kellerhoven.  The  illustrations  are  of 
seignorial  and  ordinary  life  of  the  middle  ages,  derived 
from  contemporary  documents,  and  have  therefore  his- 
toric as  well  as  artistic  interest.  This  beautiful  work  is 
from  the  press  of  MM.  Didot,  and  is  equally  remarkable 
for  its  cheapness  as  its  beanty.  The  same  firm  has  issued 
"Pompeii  et  I'Alhambra,"  by  M.  Delagri6ze;  and 
"L'Homme  et  la  Bete,"  by  M.  A.  Mangin,  the  former 
being  illustrated  with  steel,  and  the  Lttter  with  wood 
engravings.  MM.  Hatchette  have  published  "  L' Atmo- 
sphere," a  description  of  the  grand  phenomena  of  nature, 
by  M.  Oamille  Flammarion,  a  work  in  one  large  volume, 
jllustratpd  like  that  of  M.  Lecroix,  with  a  profusion  of 
wood-cuts  and  many  chromo-lithographs.  This  work 
was  presented  to  the  Academy  of  Sciences  by  its  secretary, 
M.  Elie  de  Beaumont,  with  high  euloginm,  especially 
with  respect  to  that  part  which  treats  of  late  discoveries 
in  meteorology.  The  value  of  this  book  is  enhanced  by 
the  fact  that  the  illustrations  are  not  all  from  one  hand, 
but  contributed  by  thirteen  ot'  more  eminent  French 
artiste,  including  MM.  Silbermann,  Oic^ri,  Oirardet, 
Achard,  Berohftro,  and  Weber.  The  same  firm  publishes 
another  beautiful  work,  "  Rome  :  Descriptions  and 
Bonvemrs,"  by  M.  Francis  Wey,  also  profusely  illus- 
trated;   "Les   Baoea   Humaines,"    by  M.   Figuoi,   a 


pietnreaque  dswtiption  of  tiie  vacions  x»om  on  the  ||lob% 
illustrated  with  coloured  and  other  phtes.  MM.  Hun» 
et  Fils  have  produced  a  magnificent  volume  containing 
the  "  Chanson  de  Roland,"  with  an  historioal  introduc- 
tion, a  translation  in  modem  French,  and  a/«  timilt  of 
the  Oxford  manuscript ;  and  a  fine  edition  of  the  aeleat 
letters  of  Madame  de  SSvigny.  These  works  ace  also 
illustrated,  and  that  moat  artistically,  but  in  a  diffsnnt 
manner  to  the  preceding,  the  plates  consisting  of  admir> 
able  etchings  by  the  well-known  artists,  ChifSaii  and 
V.  Foulquier.  In  spite  of  tho  abaence  of  colour,  an 
original  etching  must  be  placed  in  artistic  value  before 
either  wood-cut  or  chromo-lithoi;raph,  brilliant  aa  are 
the  latter.  M.  Botbachild,  of  Pans,  is  publiahing  in 
parts  a  description,  by  H.  Frehner,  conaervator  of  the 
Louvre,  of  the  bas-reliefs  of  Trajan's  oolunm,  of  which 
oasts  were  taken  by  order  of  Ijouis  Sa^eon,  with 
splendid  illostrations ;  and  announces  the  ainearanoe  of 
"The  Mus^  de  trance,"  a  eolleotion  of  the  antiqae 
monnmaats  in  the  public  and  private  cdleetions  of  the 
country,  the  illustrations  being  on  wood  and  stad,  and  ia 
ehromo-lithography  and  etohinga.  Theae  are  but  a  few. 
though,  perhaps,  the  most  remarkable  of  the  illnafawled 
works  coming  from  the  French  pnas. 

So  many  female  artists  have  of  late  yean  attained 
high  positions  in  France— Rosa  Bonheur,  Madamn 
Henriette  Browne,  and  Mdlle.  Jaquemart,  need  only  be 
mentioned — that  their  claims  to  be  represented  in  the 
Academic  des  Beaux-Arts  has  been  pretty  generally  re- 
cognised ;  the  qut-stion  is  now  before  that  body,  and  it 
js  said  that  it  is  likely  to  be  resolved  in  the  aflSrmative. 
Should  this  be  the  case,  there  is  little  doubt  that  a 
strenuous  attempt  will  be  made  to  induce  the  Aoad^mie 
Franc^aise  to  follow  the  example  of  her  sister  institution, 
for  it  has  long  been  felt  that  tho  exclusion  of  Madame 
George  Samd,  and  some  other  eminent  anthoreosea  was 
both  unjust  and  illogical.  The  death  of  the  Fire 
Gratry  has  just  caused  another  vacancy  in  the  lattox 
academy. 

The  provincial  academies  and  societies  of  Fiano* 
set  a  good  example  to  others  in  the  enoouiagement  th^ 
ofier  to  art  and  literature ;  almost  every  chief  town  in 
France  has  its  annual  or  other  exhibition,  supported  by 
voluntary  subscriptions,  and  organised  by  socnties  who 
not  only  give  prizes  to  artists  exhibiting,  bnt  also  pnr- 
chase  and  cause  to  be  purchased  a  conaMeiable  number 
of  the  works  exhibited,  a  fair  proportion  of  which  go  to 
enrich  the  public  galleries  of  the  towns  in  which  tha 
exhibitions  are  held.  These  local  exhibitions  are  td 
especial  value  to  young  provincial  artists,  who  are  thai 
introduced  to  the  world.  The  local  aoademies  in  many 
oases  offer  premiums  for  works  of  art  and  lit^ratore  ; 
thus  the  Rouen  Academy  of  Sciences  will  this  yeax 
award  a  prize  of  500  francs  for  the  beat  work  of  art, 
whether  painting,  sculpture,  or  engraving,  on  a  cnbject 
drawn  from  the  history  of  Normandy ;  and  offers  one 
of  700  francs,  to  be  awarded  next  year,  for  the  best 
critical  essay  on  tiie  works  of  four  painters  of  Rouen  of 
the  eighteenth  century,  Deshayes,  Lemonnier,  LavaI16e- 
Poossin,  and  Barbier  the  elder,  who  were  aU  membera  ofl 
the  then  Acad^ie  Royale  of  Painting. 

Another  small  collection  of  paintings  is  announcedL 
fhr  sale  in  Paris,  for  the  last  d^  of  the  present  mcmth. 
The  works  wAe  the  property  of  M.  Patnne,  and  inchidaf 
ainongst  othert;  tvto  of  Decamps'  small  oriental  -watka^ 
"Turkish  Children  playing  with  a  Tortoise,"  and  "Aaaet 
Besting^;"    '< Les_Natchee,"  by    Eag<tee  Delaenaz) 


"  The  Bourgeois  Flamands,"  a  urge  -ncA,  neariy  tai 
inches  wide,  by  Meissonier ;  "  Margaret  in  the  Churati  "f 
and  "  Margaret  leaving  the  Ohnreh,"  by  Aiy  Sche^u-| 
with  reproductions  by  the  same  painter  of  his  <*Flaast  xi 
his  Study,"  and  "Margaret  at  her  Spuiaing-whei * 
"Animals  flying  before  a  Storm,"  by  IVofon;  " 
Decameron,''  by  Winterhaher;  and  work*  V  Imlktrii 
Lehmann,  Leopold  Bobeit,  XAri^y«n  Os,  and  olker< 
modem  painters.       igitizedty  VjiJUVi^ 
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Ike  iMoDea  indiiBby  of  Gimee,  aocording  to'the 
iliiiiiii|i>iiiii  grren  >y  Mr.  Banington,  Secretary  of  Leg»- 
tiM  at  Attwmit  sppean  to  be  of  a  poiely  doneitio  or£r. 
Ahnoit  eveiy  noiwelioU  wliicli  eoaate  amongit  iti 
|iiii»«iwiw  toffioient  sheep  or  goate  for  the  parpoee  of 
"iiHBaftetiim,"  taken  in  ita  Hteml  snae,  woAt  up  at 
boBM  the  la— It  of  the  animal  abeonag,  and  what  is  not 
wHuUed  ftr  the  want!  of  the  honae  ia  oonveyed  to  tiie 
iMjaiurt  Mr,  asd  there  eachanged  ft>r  whatever  the  pro- 
dneer  ai^  he  most  in  need'of.  At  the  NiitioiuU  ladaa* 
Mai  IhliiWUiai,  Moently  held  at  AtiMaa,  tlien  were 
apeeincaa  at  almoat  all  deaeripitions  of  wodlen  flibrioa 
nodaeed  in  Gi«ece,  and  the  efaaxacteriatio  plainly  enough 
Blartnted  waa  the  evidence  oftfaeir  market  hcjng  limited. 
Apart  from  the  qaeation  of  price,  the  varietiea  w«ae  fbw 
in  aaDber,  and  the  apparent  conventionality  of  their 
pattern  indicated  the  obeervance  in  their  make  of  certain 
faaditiGai^alang  the  groove  of  which  oonaomers  and  pro- 
dnooa  aie  alike  content  to  tiaveL  The  stofBi  designed 
tor  waarinn  ^tparel  are  naed  solely  by  the  country 
awpla  aaaT  tboae  who  adopt  the  nabnnal  coetome. 
The  eolf  oCher  goods  likely  to  meet  with  any  demand 
an  eac|Ma,  and  theae,  we  are  informed,  were  excellent  of 
Hiaic  kind—atrang,  dniable,  and  of  bat,  though  not 
naoaUy  brilKaiit  ^res.  Bat  the  only  general  safe  they 
aeeat  to  have  ia  in  abort  lengths,  somewhat  roughly 
atitehed  together  in  the  form  ojf  mats  or  rugs,  and  ^e 
long  pieoaa  on  view  in  the  exhibition  were  probably  made 
is  this  occasion,  as  an  evidence  of  what  could  be,  rather 
than  what  iB,  done  in  this  line.  The  carpets  in  general , 
■se  are  voy  narrow,  and  thon^  there  are  pieces,  which  \ 
come  from  £aboea,  to  be  found  in  the  market,  from  two  to  ' 
three  timea  the  cnatomaiy  width,  their  OMt  for  covering 
an  eqoal  area  would  be  veiy  nearly  double.  At  present,  I 
ihen  does  not  exist  much  mipnlse  to  devdop  tbiB  latter 
tggch<rfini<natTy  into  any  material  importance.  WoOien  , 
■t»  if  aot  quite,  exclnsivelr  employed  in  those 
wbese  tiiis  woric  is  ohienv  cannd  en ;  their  : 
M  not  laa^  and  a  very  small  proportion  devote 
reg  to  making  the  superior  qualities,  whilst  fewer 
^iU  BB  aiMlayed  with  any  view  to  a  general  market. ! 
Tim  aoat  Aat  one  woman  can  make  in  a  day  seems 
f^asaBy  atated  at  three-quarters  of  a  yard,  and  the 
tcA  ia  principally  done  in  the  winter- time,  when  other 
""Tiftitia  ia  waimng.  These  gay-striped  carpets — for 
&e  psttewna  are  abnort  invariably  variegatea  stripes, 
maing  cnmwiae — are  also  largdy  used  for  sacira  and 
bsot.  A  mece  of  any  given  size  is  simply  folded  across, 
and  stzen^^  sewn  together  along  the  sides,  the  edges  at 
the  ends  beang  of  course  left  open,  and  bound  and  fitted 
vkh  some  kind  of  cord  for  drawing  them  together.  It 
mas  a  high  priced  material  to  !«  put  to  the  purpose, 
tat  thsE«  ia  no  doubt  that  the  result  is  very  substantiid, 
aad  jaala  a  long  time,  and  it  is  also  certain  that  ordinary 
■dxag  vroold  not  stand  the  rough  usage  to  which  it  is 
are  to  lie  e^Msed  in  the  coontiy,  were  produce  of  all 
liads  is  principally  conveyed  on  the  backs  of  animals. 
Tlie  dimcolty  of  estimating  what  can  be  considered  as 
whihsalu  pnees  is  enhanced  by  the  circumstanoe  that 
veeOcB  Bood*— like  almost  eveiything  else  in  Greece, 
««SD  ItaMa — are  as  often  sold  by  weight  as  by  measure. 
f^  prioea  are,  however,  high  is  self-evident,  when  the 
eitwaie  nurowness  of  the  material  is  taken  into  account, 
*i>d  theao,  oMnbined  with  costiinees  and  scant  measure, 
an  of  eosnae  traceable  to  the  same  cause,  namely,  the 
AsoMe  of  the  power-loom,  and  tiie  restricted  size 
!^4he  mswArne  capable  of  being  employed.  To  be  set 
'  I^Maat  tlus,  however,  is  the  durability  of  the  goods, 
*Ue^  tlboagh  possibly  rough  in  aspect,  are  careAilly 
1*B&M>aBK^ooaalnicted.  Thelliiok  materials  employed 
^  ^*«aflr  jaohseta  and  overcoats  are,  when  ilnrt  turned 
yfrwa  thaloeoi,  two  to  tiiree  times  aa  broad  as  tlte 
—"iJw  M*>t ;  but  their  subsequent  treatnsMt,  wUeh 


consists  in  their  bedng  beaten  over  and  over  again  in 
water,  reduces  them  to  the  width  shown,  after  which 
they  are  said  to  shrink  no  more,  and  to  resist  any  amount 
of  wet  Something  of  this  description  is  essential  to  the 
shepherd,  who  is  a  good  deal  exposed  during  the  niiny 
season  to  the  chances  of  being  without  any  other  roof 
than  what  he  can  improvise  in  the  hill-side,  and  it  is  rare 
to  see  him  at  any  time  without  his  heavy,  stiff-looking, 
capote  over  his  shouldere.  In  the  fabrication  of  the  fo» 
caps,  which  are  knitted  by  hand,  and  then  bronght  to  a 
oloth-Iike  appearance  by  a  water  process,  the  finest 
merino  wool  is  used.  This  is  imported  fhttm  Austria  and 
Russia,  and  the  former  country  also  supplies  a  conader- 
able  quantity  of  ready-made  caps ;  and!,  notwithstand- 
ing the  heavy  import  duty,  the  Austrian  mannfrotora* 
is  able  to  nndeteell  the  Greek ;  but  he  produces  a  some- 
what inferior  article,  especially  in  respect  of  the  dya; 
and  the  native  maker  bestows  more  minute  care  in  the 
manipulation  and  finish  of  his  goods,  so  as  to  ensure 
durability.  Whether  equally  perfect  leeults  are  attain- 
able by  machinery  is  an  open  question ;  but,  should  sooh 
be  the  case,  the  much  diminidied  oMt  of  production 
ought  to  allow  foreign-made  caps  competing  nvourobly 
with  tiie  Greek,  even  with  the  duty  against  them. 

Enamelled  cloth  enters  into  many  uses  as  a  sub- 
stitute for  leather.  It  is  light  and  pliable,  and  at 
the  same  time  firm  and  durable.  It  has  all  the 
appearance  of  leather,  with  neariy  its  durability. 
Its  mtist  important  use  is  that  of  a  covering  for 
carriage  tops,  for  travelling-bags,  and  trunlcs.  It 
is  extensively  employed  in  the  manufocture  of  cushions 
and  upholstering  of  a  similar  nature,  and  not  rarely 
ia  it  worked  worked  up  into  rain-proof  coats  and 
pants.  The  following  is  the  process  of  manufoo- 
turing  the  black  enamelled  olotb,  which  enten  moatlj 
into  consumption.  The  foundation  of  the  article  p 
cotton-doth  of  the  beet  quality,  made  expressly  for  this 
manufacture.  It  varies  in  texture  and  width  according 
to  tho  kind  of  goods  for  which  it  is  intended.  The 
cloth  is  taken  from  tho  bale,  and  wound  round  upon  a 
large  iron  cylinder,  and  looks  in  that  position  very  much 
like  tiie  huge  rolls  of  home-made  cloth  seen  by  the 
ancients  in  the  garrets  and  chambers  of  New  England 
farm-houses  when  weaving  was  in  fashion.  It  is  now 
ready  to  receive  its  first  coat,  so  it  is  slowly  passed 
through  the  machine,  acron  and  between  the  huge  iron 
cylinders,  from  the  smaller  of  which,  at  the  top,  it 
receives  its  first  coating  of  oomposition — a  black,  dis- 
agreeable-looking substance,  composed  of  oil,  lamp-black, 
rosin,  aad  other  ingedients,  boiled  together  till  about 
the  consistenoy  of  melted  tar.  From  between  the 
cylinders,  dressed  in  its  black  coat,  the  cloth  is  carried 
and  wound  upon  a  huge  wooden  frame,  resembling  in 
shape  the  old-&Bhioned  reel.  By  an  arrangement  of 
spokes  upon  the  arms  of  this  huge  wheel,  eadi  layer  of 
cloth  is  kept  separate,  so  that  two  portions  of  the 
doth  will  come  in  contact.  The  frame,  with  contents 
when  filled,  is  passed  into  what  is  called  the  "  heater," 
an  apartment  kept  at  a  high  temperature,  for  the 
purpose  of  drying  the  coating  or  oomposition.  After 
remaining  fai  the  heater  a  sufficient  length  of  time  to 
complete  the  drying  process,  it  is  removed  and  passed 
through  the  lumds  of  workmen,  who  make  all  the  rough 
places  smooth.  It  is  laid  on  long  tables,  and  the  work- 
men alternately  sprinkle  with  water  and  rub  with 
pumice-stone,  till  the  whole  surface  is  made  perfectly 
smooth.  The  doth  is  then  wound  upon  the  cylinder 
again,  as  at  first,  and  passed  through  the  machine  to  the 
reels  and  into  the  heater,  and  again  under  the  pumwie- 
stone.  The  doth  is  passed  through  the  machine  fivo 
times,  or  till  the  icquired  thickness  has  been  laid  on. 
After  the  last  scrubbing  down,  the  ibbric  is  taken  to 
another  department,  tiiron«^  Uie  heater.  It  is  now 
repraaented  as  a  piece  of  ootton  doth,  with  a  thick, 
shining  ooat  of  bUok,  vary  mnoh  resembling  patent 
leather.   But  it  haa  not  yet  woeival  ita  leather  fliiuli;.iO 
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in  another  department  it  is  paaaed  throngli  the  enamel 
machine,  vhich  oonsista  of  another  aet  of  ho^  rollen, 
one  of  which  covers  its  sorfitce  with  t^jPi^  indentions 
resembling  the  grain  of  a  feather.  The  cloth  is  care- 
ftilly  measured,  and  rolled  up  in  packages  of  soitaUe 
size,  put  up  in  boxes,  and  is  ready  for  the  market. 

The  Z4isw*  Sour,  in  an  article  on  "Brummagem 
jewellary,"  says : — "  Birmingham  is  now  the  chief  seat 
(MT  the  mannfaotore  in  England,  for  even  London  dejtends 
greatly  there  for  its  supply  of  jewellery  for  the  middle 
daases.  In  the  item  of  nnga  alone,  as  many  as  30,000 
wedding-rin^  have  passed  through  the  Birmingham 
Ajssay-offioe  m  a  single  year.  And  the  progress  of  the 
trade  has  been  marrellous  during  the  last  twenty-five 
years.  The  discovery  of  gold  in  Australia  and  California, 
and  a  growing  habit  of  personal  deooration^for  vanity 
as  well  as  superstition  and  love,  tell  largely  on  Birming- 
ham business — have  had  so  great  an  effect  on  it,  that  it 
now,  directly  and  indirectly,  employs  more  hands  than 
any  other  in  the  midland  capitaL    The  term  "  Bromma- 

Sim,"  sometimes  given  to  iiuerior  Jewelleiy,  is  hardly  a 
ir  one,  as  articles  of  every  variebr  of  excellence,  accord- 
ing to  the  prices  allowed  for  them,  are  produced  in 
Birmingham,  while  it  really  does  much  to  make  the 
beautiful  and  tastefiil  accessible  to  'the  million.'  The 
subdivision  of  labour,  and,  yet  more,  the  use  of  ma- 
chinery, have  greatly  helped  to  affect  this.  An  article 
was  fmmerly  made  by  one  man ;  the  gold  was  beaten  out 
Inr  him  to  the  thickness  required,  and  hammered  into 
the  proper  form,  the  edges  were  filed  that  they  might 
join  oonrecUy,  and  it  was  then  soldered  and  completed. 
Now,  many  persons  are  employed,  and  many  <rtiolet  of 
a  kLai  produced  together ;  the  gold  is  rolled  by  steam 
to  the  proposed  gauge,  blanks  are  out  out  utd  struck  to 
shape  on  a  die  by  the  screw-press,  and  the  several  parts 
have  then  only  to  be  put  together  and  'finished.'  In  ibe 
'gilt  toy'  branch,  the  aim  is  to  produce  good  and  cheap 
imitations  of  fine  and  costly  jewellsry,  and  the  die  ana 
the  ineas  easily  effect  this.  A  locket  worth  from  fifteen 
to  thirty  shillings  in  gold  can  be  mann&otared  in  gilt 
metal  for  a  penny ;  and  one,  which  some  time  since  had 
a  considerable  run,  and  was  made  wiUi  hinges  and  clasp, 
in  the  shape  of  a  book,  with  good  likenesses  of  the  Frinoe 
and  Princess  of  Wales,  was  sold  wholesale  for  about  a 
haU^Muny. 

The  Committee  of  Science  and  Arts,  of  the  Franklin 
Institute,  have  made  the  following  report  on  the 
artificial  fuel  made  by  Mr.  R.  F.  Loiseau's  process: — I. 
Anthracite  small  opal  and  dust  were  mixed  with  7  per 
cent,  of  clay,  and  compressed  into  cylindrical  moulds 
about  4^  indies  in  diameter,  and  4  inches  deep,  or  else 
into  roherical  masses  about  3  inches  in  diuneter.  2.  The 
moulaed  masses  are  placed  for  a  few  minutes  in  a  bath 
of  benaine,  in  which  resin  has  beoi  dissolved,  and  from 
which  they  are  removed,  and  dried  by  an  exposure  to  the 
current  of  air.  The  object  of  coating  them  with  a  01™ 
of  resin  is  to  prevent  the  absorption  of  moisture  and 
consequent  softening  of  the  clay ;  the  solution  in  benzine 
nenetrates  the  mass  of  coal  and  clay  to  a  depth  of  about 
f  in.,  and  so  efficiently  doses  the  crevices,  uiat  samples 
immersed  in  water  for  twelve  houn  were  found  dry  in 
the  interior  when  broken  up  for  examination.  Both  the 
anthracite  and  bituminous  raels  were  bnraed  in  a  furnace 
measuring  9  inches  in  diameter  and  7  inches  in  depth. 
Each  variety  of  fuel  burned  freely,  and  was  completely 
ashed,  but  the  intensity  of  the  combustion  was  less  than 
that  produced  by  anthradte  or  bituminous  coals  of  small 
size  Dnmed  in  the  same  furnace.  These  comparisons 
were  made  with  a  moderate,  and  also  with  a  strong 
draught.  The  average  amount  of  ash  obtained  from  the 
anthradte  artificial  fuel  was  16  per  cent,  and  from  the 
bituminous  artificial  was  1 8-fi  per  cent  ^e  per-centage 
of  ash  is  larger  than  in  oidiiuuy  coal,  as  the  day  is  not 
Mosumed,  bat  the  other  advant^jca  of  the  aitificaal  fuel, 
m  point  of  durability,  deanlineo,  and  cheapness;  mere 
than  ootnpensate  this  small  disadvantage. 


The  increase  in  the  prices  of  textile  &brics  is  i 
in  the  Botud  of  Trade  returns.  The  export  of  cotton 
piece  goods  in  1871  reached  nearly  3,411  million  yud% 
being  an  increase  of  nearly  144  million  yards,  or  above 
4  jter  cent,  of  the  quantity  in  1870.  But  the  value, 
wmch  was  over  63^  millions  sterling,  showed  an  inoreaaa 
of  little  more  than  £200,000,  or  not  quite  0-4  per  cent. 
In  the  item  of  woollen  cloths  we  see,  on  the  oontiarir,  aa 
increased  value.  The  quantity  exported — ^namely,  aoove 
86^  million  yards — ^presents  an  increase  of  more  than 
three  million  vards,  or  9-7  per  cent. ;  but  the  valney 
which  exceeded  6^  millions  sterling,  showed  an  inovase 
of  £819,463,  or  17  per  cent.  In  the  export  of  worsted 
stofE),  which  appnMched  308  million  virds,  and  was  of 
the  value  of  nearly  1 8  millions  sterling,  both  the  quantity 
and  the  value  show  the  large  increitse  of  more  than  30 
per  cent,  over  1870.  The  exports  of  linen  piece  goods 
was  not  quite  217  million  yards  in  1871,  sliowingr  a 
decrease  of  nearly  six  millions,  or  2-6  per  cent. ;  but  the 
value — ^namdy  £6,708,736 — ^presents  an  increase  of 
nearly  £16,000. 

A  verv  light  and  apparently  durable  inat«<rial  has  been 
invented,  says  the  Builder'i  Wttklp  BtporUr,  by  Mr.  J. 
Erichsen,  of  Copenhagen.  The  process  of  maaufsetaie 
is  to  boil  a  quantity  of  beet  quality  pasteboard  in  an- 
hydrous coal-tar,  lammer  asphalte,  powdered  nlioate  of 
soda  andpotaah,  and  liquid  mnt,  or  other  silidoos  tolubls 
earth.  It  is  then  passed  through  roUeis,  then  sanded, 
and  afterwards  rolled  ^lain.  When  fiufemed  to  the 
boards  it  is  coated  with  &ichsen's  India  mastic,  consist- 
ing of  anhydrous  coal-tar,  Limmer  asphaUe,  Poctlaod 
cement,  Famham  rock,  or  other  soluble  ailicioas  earth, 
all  boiled  together  and  well  stirred. 


OSVEBAL  VOTS& 


Social  leoMHy  as  an  Mnaatlenal  Batjest — ^A  Utils 
book  on  this  subjectj  by  Professor  Thorold  Bogen,  fissic 
another  of  the  "  Fnmary  Series  "  publiahed  by  Messrs. 
Oassell  and  Galpin,  Lndgate-hill,  a  series  intended  to 
oany  the  elementary  piindples  of  the  most  impottant 
subjects  into  elemeiu[ary  schools.  The  snijeot  is  treated 
in  tne  present  volume  in  the  dearest  and  most  pleossut 
manner,  and,  as  a  school  book,  it  will  doubtless  Snd  its 
way  into  the  school-room. 

BiUUti«B  of  Aneiant  Muleal  XnttnnwBti  »t  lovti 
Kensington  Xueum.— H.R.H.  the  Duke  of  Edinborg^ 
K.O.,  presided  at  a  meetmg  of  the  Committee  fbr  p(» 
moting  this  Exhibition,  on  Wednesday,  the  7th  Feb 
hdd  in  the  board-room  of  the  South  Kensington  Hn 
There  were  present  the  Esrl  of  Wilton,  Lord  ( 
Fitz-Oorald.  the  Hon.  Seymour  Egerton,  Biglit 
Sir  John  Pakington,  H.P.,  Sir  Sigby  Wyatt,  Mr.  B 
Cole,  C.B.,  Mr.  Bedgrave,  BJL,  Mr.  Arthur  S.  Solliv 
Mr.  Henry  Leslie,  Professor  Ella,  Mr.  Oeom  O 
Mr.  B.  Thompson,  Mr.  S.  Arthur  ChappelL  Dr. 
Bimbault.  The  Secretary  to  the  Committee^  Mr. 
S.  Cole,  attended. 

Magnetie  Mining  lafoty  Laap.— A  patent 
lock  has  been  adopted  in  some  of  the  SI 
coUwiea,  with  aviewto  prevent  miners  and  other  , 
working  in  the  colleriea  from  openiiur  their  lampa  ^ 
foiged  keys  and  other  implements.    The  lanqw  are  ^ 
lodcing  by  being  screwed  round,  and  they  cannot 
openeof  except  by  tiie  aid  of  a  powerful  mugiMrt.  w' 
is  kept  in  the  possession  of  the  lamp-keraer.    The 
does  not  exceed  one  shilling  per  lamp,  and  the  in^ 
is  applicable  to  any  kind  <M  lamp,    xhe  simple  1 
aixangement  is  enclosed  within  the  lamp,  whica  is 
opened  as  above-mentioned.    The  magnet  weigte 
a  quarter  of  a  hundred  weight.     This  seems  to  be  { 
most  important  invention,  and  an  {mnraTenxnt  t^on 
Davylamp.  Digit  zed  by  CjOOgle 
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YeatSation  of  CaUiaiiei.— Sir  Ooldsworthy  Ourney. 
some  years  since,  endeavoured  to  iipply  a  steam  jet  for 
this  pmpose,  bat  it  was  not  adopted,  after  many  trials, 
ilr.  6.  L.  Scott,  of  West  Gorton,  has  revived  the  idea, 
trhich  has  been  tested  practically  by  Messrs.  Mayall  and 
Soddao,  in  tiie  Lower  Hoor  Colliery,  at  Oldham.  The 
rosolt  was  satisfiuitory,  as  an  air  ennent,  with  an  average 
flow  of  22,792  cubic  feet  per  minate,  was  obtained  by 
this  yentilator. 

SilTar.  CoiBa^  QaestioB.— In  oonnection  with  the 
slrer  coinage  question,  it  deserves  notice  that  new  coin 
has  been  exported  for  the  ose  of  foreign  ooimtries,  where 
ita  qualify  and  nHura&ature  are  appreciated ;  bat  it  is 
uQ&ir,  as  the  expense  of  coinage  is  defmyed  by  tiie 
British  public,  who  pay  part  of  the  legitimate  expenses 
of  a  fiinigB  State,  m  looh  caMs.  If  tne  worn  coin  re- 
tains to  this  country  it  can  be  exehanged  for  new  omn, 
wliereby  the  BritiMi  taxpayer  incurs  loss  by  wear  and 
tear  which  occnmd  out  of  the  TTnited  Kingdom.  As  a 
renedy,  it  has  been  fluggested  that  the  export  should  be 
prohibited,  or  that  an  export  duty  on  specie,  equal  to  the 
expense  of  coinage,  might  be  more  eSsotive.  It  might 
not  be  impolitic  to  empower  the  British  Mint  to  raann- 
iMtna  for  eeortain  fineign  States  tbdr  own  eoiaage  at  a 
reBumecative  rata. 


Lrvatai  Bread. — Dr.  Babnteau  has  lately  communi- 
cated to  the  Psris  Academy  of  Sciences  the  result  of  ex- 
periments made  by  bim  relative  to  the  action  of  chlorides 
oo  the  haannerymomy.  IheaUe  physiologist,  instndy- 
ing-  the  '"™''""°  chlorioee  and  proto-ohloiide  of  iron,  found 
that  these  chlorides  had  a  highly  salutary  and  invigorating 
actioo  on  the  fnnctiona  of  the  oigans,  and  espemally  on 
the  secretion  of  the  gastric  juice.  He  found,  moreover, 
fiuit'thepTotDcMorideofiron,in  its  quality  of  a  ferruginous 
ait,  was  anti-chloratic  and  inti-aneraio,  with  rhe  advan- 
tage of  being  more  easily  absorbed  than  other  salts  of 
iron,  and  Dr.  Rabnteau  proposes,  therefore,  to  substitute 
it  for  them  in  thnrapentica.  The  valuable  qualities  of 
the  dtlorides  led  Dr.  Rabutean  to  &bricate  bread  with 
ae»-wat«r,  and  he  found  that,  wbilt  tbe  flavour  was  ex>- 
tdlent,  the  bread  possessed  other  qoalitiee  of  great  im- 
pcictBiioe.  If  sea-water,  says  the  doctor,  were  not  so 
abondaat,  it  would  be  the  most  precious  of  mineral 
watm,  and  by  introdncing  its  principles  into  bread  we 
haTe  flood  rich  in  chlorides. 


Mtd  th»  Varii  Aoademy.  —  The  biennial 
of  20,000  fiancs  has  been  awarded  this  year  by  the 
ih  Academy  to  the  illustrious  statesman  and  author, 
who  baa  accepted  the  award  on  the  condition  of  estab- 
Grinag  a  trieimial  prize  of  3,040  fttmcs.  In  a  letter  to 
the  permanent  secretary  of  the  Academy,  M.  Quizot 
says : — t  Letters,  indeed,  present  unparalleled  rewards  to 
thoae  who,  after  having  cultivated  them  with  the  confl- 
uent ambition  of  youth,  seek,  at  the  end  of  a  tumultuous 
■xistence,  a  ^gnined  repose  in  a  labour  which  is  always 
m  nu-t.  Mml  yon  submit  to  the  Academy  my  inten- 
tioB  to  eonaecrate  the  amount  of  the  biennial  prize  to  the 
faendatiop  of  a  prize  of  3,000  franca,  to  be  awarded  by 
the  Academy  every  third  year  for  the  best  work  pub- 
lished daring  the  previous  three  years,  and  treating 
«iflMr  of  one  of  the  great  epoohs  of  French  literature, 
from  ita  birth  to  our  own  days ;  or  of  the  life  and  works 
of  one  of  oar  (^reat  French  writers  orpoeta,  philoeophert 
Uatdriaa,  orator,  or  learned  oritio.  I  traat  the  Academy 
wOl  ssaoriatn  itself  with  my  derire  to  encourage  love 
and  reapect  for  our  national  literature,  and  to  per- 
(etoate  the  hononr  which  it  has  deigned  to  confer  on 
■a."  If  we  resMmber  rigbUy,  M .  Thiers  also  devoted 
the  smoaiit  of  a  grand  prize,  awarded  to  him  by  the 
Academy  a  few  years  since,  in  like  manner.  The  num- 
W  of  donations  and  bequests  in  the  hanSs  of  the  French 
tMBjr— fortfae  award  of  prizes  of  various  amounts, 
at  Tacions  intervals,  for  the  encouragement  of  young 
Mt*  sod  the  mwMd  of  gnat  litanury  aitilta— is.  very 
large,  and  would  form  a  onnOni  Ibt. 


Telegraph  to  South  Australia A  letter  in  the  Timea 

of  January  25th,  says : — '•  On  tho  Gth  January,  Adelaide 
was  in  telegraphic  communication  with  '  Alice  Springs,' 
north  of  the  Macdonnoll  ranges,  a  distance,  from  north 
to  south,  of  1,100  miles.  From  Port  Darwin,  whore  the 
submarine  cable  is  already  landed,  the  land  line  reaches 
the  Roper  River,  towards  the  south,  about  150  miles,  so 
that  only  between  300  and  400  miles  remain  to  be  finished 
before  London  will  be  in  direct  telegraphic  communica- 
tion with  Adelaide,  Melbourne,  and  Sydney." 

The  Library  of  the  Luxembourg, — Tho  French 
government  has  determined  on  opening  the  library  of 
tjbe  Luxemboarg  to  the  public  in  the  evening.  This  will 
be  a  great  boon  to  students  and  literary  men,  and  the  ex- 
periment will  deserve  attention.  It  is  not  stated  in  what 
manner  the  rooms  are  to  be  lighted,  but  the  method 
lately  iatroduoed  in  one  of  the  new  galleries  at  Sontii 
Kensington,  in  which  the  light  is  outside  the  window, 
and  fnmiahed  with  a  powei%il  reflector,  would  seem  to 
remove  all  posnbility  of  accident,  provided,  of  course, 
that  the  gas-pipes  themselves  are  all  without  the  wallft 
This  plan  hasalso  the  great  advantage  of  not  interfering 
with  the  temperatare  or  dryness  of  Uie  air  within.  The 
Lmcembonrg  library  is  eapecialljr  rich  in  journals  and 
wtiswa — litarary,  judicial,  official,  and,  above  all, 
political;  in  the  last  divinon  it  is  unrivalled.  The 
books  number  aboot  40,000,  principally  on  contsmperarjr 
hiatory,  theology,  belles-lettN*,  art,  and  Boienoe. 

Balloons. — M.  Dupuy  de  Ldme  gives  an  account  of  a 
trial  made  by  him,  on  uie  Sad  of  February,  for  steering  a 
balloon,  which  he  had  begun  to  constract  during  the 
siege  of  Pans.    This  balloon  fulfils  all  the  conditions  laid 
down  by  him  and  accepted  by  the  Commission  of  Exami- 
nation.   Its  shape  is  a  lengthened  ellipsoid,  with  a  capa- 
city of  about  3,600  cubic  metres.  It  is  made  of  white  silk, 
ooveredlntetnally  and  externally  wi<b  a  yaniish  composed 
of  collodion  and  glycerine,  which  renders  it  impermeable 
by  pure  hydrogen  gas.     It  is  covered  with  two  nets,  the 
cords  of  wltioh  are  so  arranged  as  to  fp.t»  the  greatest 
possible  stability  to  the  cir,  however  much  the  balloon 
may  oscillate.     During  the  whole  of  the  asoent,  such 
was  the  steadiness  of   the  car,  the  passengers  could 
walk  backwards  and  forwards  in  the  car  as  well  as  on. 
the  ground.    This  wonderful  stability  was  not  disturbed 
even  by  the  partial  contractions  of  the  balloon.    The 
balloon  is  furnished  with  two  screws  and  a  rudder, 
intended  to  produce  speed  and  direction.    KUed  with 
hydrogen  extracted  from  water,  it  started,  raurrying  14 
persons — M.  Dupuy  de   Lflme    and  bis  assistants,  M. 
Zod6,  captain  of  a  frigate,  and  a  crew  of  eight  men  for 
working  the  machinery.    The  wind,  when  they  started, 
was  strong,  but  by  giving  the  screw  a  rotation  of  26 
turns  a  minute,  they  wore  able  to  produce  an  actual 
velocity  of  60  kilometres  an  hour,  and  cause  a  devia- 
tion of  10  to  12  degrees  from  the  direction  of  the  wind 
sufficient  to  enable  them  take  any  desired  course.     By 
means  of  a  simple  arrangement,  he  could  determine,  at 
any  moment,  the  course  he  was  t»king,  and  lay  it  down 
on  the  m^fi,  and  thus  note  bis  exact  position.'     The 
success  in  thb  respect  was  so  great  that  whm  the  time 
came  for  stopping  or  descending,  M.  Zede  was  able  to 
point  out  Mondecour  as  the  name  of  the  village  beneath 
them.    A  descent  was  readily  and  tsMIy  made,  without 
shock  or  dragging  on  the  ground.     This  was  greatly 
facilitated  by  the  working  of  a  small  balloon  inside  the 
other,  an  essential  part  or  M.  Dupuy  de  Lome's  inven- 
tion, in  which,  by  means  of  a  pump,  he  injects  air  to 
compensate  for  the  loss  of  gas  caused  by  the  opening  of 
the  valves.      Tho  trial   was  highly   satisfactory  ;   the 
stability  of  the  car,  an  important  condition,  exceeded  all 
his  hopes.    His  experiments  have  been  long  and  very 
expensive,  and  M.  Dupuy  de  LSme,  in  addition  to 
40,000  francs  placed  at  his  disposal,  has  expended  more 
than  25,000  fhincs  besides.     He  waits,  before  proceeding 

fbrther,  the  decUion  of  the  Mnuster^Io^^gi^ 
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PtopoMd  Tokm  of  entitade  from  fha  rruieh  People. 
—It  will  be  remembered  that  ft  beautiftil  model  of  the 
H6tel  de  Ville  was  presented  to  the  Lord  Mayor  of 
Ixmdon  by  the  Prefect  of  the  Seine,  in  commempnition 
of  the  aid  eent  to  Paxia  after  the  riege.  ThiawasUie 
•ct  of  the  mnnioipality  of  Pttria.  A  aubacnption  has 
now  been  opened  in  Paris  for  a  national  present  to  the 
people  of  fbgland,  f6r  the  reBef  sent  to  France  dnnnjj 
Sie  war,  and  after  the  siege  had  terminated,  and  it  is 
proposed  thatitshonld  take  JJie  form  of  a  grand  punting, 
to  be  eiecnt€«i  by  a  French  artist,  chosen  after  compe- 
ition,  the  names  of  the  snbscribers  to  be  bound  in  nch 
-ndomes,  and  enclosed  in  a  beaatifol  piece  of  cabinet-work. 

TlM  OlavMin  and  the  Pianolivrta.— By  permiamon  of 
the  Lord  President  of  the  Cioancil,  a  cooise  of  nx  lecture* 
on  the  most  celebrated  and  influential  composers  of 
Italy,  France,  iWland,  and  Gtormany,  for  these  instrn- 
ments,  in  connection  with  the  general  history  of  music 
of  the  18th  and  19th  oentoty,  and  illuatrated  by  per- 
fitrmanoes  on  the  pianoforte,  was  oonunenced  on  Monday 
afternoon,  the  fith  insL,  and  will  be  continued  on  Hondavs 
tbe  12th.  19th,  26th  February,  4th  and  11th  Handi, 
1872,  at  half-pMt  two  o'clock  predsdT,  by  Mr.  Enat 
Vaxtet,  in  the  lecture  theatre.  South  Kensington  Moaenm. 
These  lectures  have  been  prepared  so  as  to  be  useful  for 
educational  purposes.  The  student  will  become 
aMjiftiTitif^  inUi  the  oharactetistic  features  of  the  life  of 
eaon  composer,  and  the  positbn  he  holds  in  regard  to 
Hie  general  history  of  music  The  gradual  derdop- 
meot  of  ^anoforte  literature  and  pianoforte  playing  will 
be  illnstrated  by  many  examples.  The  influence  of  one 
composer  on  those  coming  after  him  will  be  traced ;  all 
technical  specialities  will  oe  explained,  and  the  different 
schools  will  be  dassifled.  Each  lecture  will  lait  two  hours. 


CAHTOB  LBCTUBBS. 

The  Second  Lecture,  on  "MechaniBin,"  by  die 
Rev.  Abthdb  Rioo,  M.A.,  was  delivered  on 
Monday  evening,  February  12th.  The  remaining 
lectures  will  be  given  as  follows  :— 

SYLLABUS. 
LscTcaa  IH.— Moiidat,  19th  Tmbbxhxt,  1872. 

Motions  pradneed  hj  Sliding— Forms  of  Teeth  en 
Wheels— Teeth  for  Veiooity— Teeth  tor  Vmnt^-OKm 
—Screws— Wonn  Wheels— ExampUs. 

LBonm  IV.— MoxsAT,  Mm  FnBVAnT,  1872. 

Motions  produced  by  Cords,  Straps,  Ac- limiii  i» 
the  use  of  them— Grooved  and  Smooth  Pallies  ■  QuMe. 
Pnllies  — Cam  Pullies  — Shafts  not  paralUL— High. 
Velocity  Cords— Fusees— DlnstratioDS. 

Lbctum  y.— UoMStT,  4*H  Habch,  1873. 

Motions  produced  by  links— Oranks—OoiiMetiiijf 
Bods— Detents— Intermittent,  Bedprooating  and  Van- 
able  Motions — Examples. 

LscTUBi  VL— MomXT,  IItk  Mabok,  1872. 

Begulating  and  Adjusting  Medianiam— StnigU  Ub» 
Motion*— Epioydio  Trains— Differential  MccbaTrissi 

These  Lectures  are  open  to  Members,  each  of 
whom  has  the  privilege  of  introducing  two 
friends  to  each  Lecture. 


CALEVDAE    OF     XEETIE08. 


OBDiVAXT  nxiarM  or  the  mobtt. 

'Wednesday  evenings  at  eight  o'clock. 

Fbbbvabt  21st. — "  On  Prison  Labour,  as  an  Zostm- 
ment  of  Punishment,  Froflt,  and  Befbrmation."  ByF. 
J.  MovAT,  Esq.,  M.D.,  late  Inspector-General  of  Phsons 
inBengaL 

Fbbbuabt  28tk.— "  On  the  Production  of  Jewdlery 
by  Machinery,"  by  W.  G.  Laxxihs,  Esq.,  the  editor  of 
the  Society's  JourmU. 

Mabob  Oth.— "  On  the  OtliMtk  Trainkig  Ship."  By 
Oapt  BouBCHiaB,  B.N. 

Mabch  13tb.— "On  the  British  Trade  with  France 
during  the  last  Ten  Years,  in  it)  reUtion  to  the  General 
Tiade  of  tiie  United  Kingdom."  By  Lbomb  Lbyi,  Esq., 
Prefessor  of  the  Prindples  of  Commerce  and  Commercial 
Law  in  King's  College,  London. 

Mabch  20th. — "  Notes  &om  a  Diamond  Tour  through 
South  Africa."    By  Thomas  Wu.  Tobqi,  Esq. 

Mabok  27th.— AMftoM  Wtek. 


DTDiA  ooHnsnos. 

Mabch  8th  (Postpombd  ntox  Fbbbuaby  23bi>). — 
"On  India  as  a  Ildd  tot  Private  Enterorise^'— 
Moat  suitable  districts;  situation  and  approach,  aesoribed 
separatdy ;  soils,  climate,  sources  of  labour  supply,  &0. ; 
■tuple  crops  to  be  grown  with  greatest  advantage: 
indigenous  products  and  minerals ;  tabulated  statement 
of  cost  of  cultivation  of  tea,  cotton,  &C.,  and  probable 
profit  of  each ;  indiraioua  timber ;  live  stock ;  form  of 
government  under  iriiich  the  settler  will  live  in  India. 
The  Conference  will  be  opened  by  Fbxdbbick  OAKPaaix, 
Esq.,  of  Assam. 


scmnnc  xmnrew  not  the  week. 

1bm..^«Ktrrt  or ^mji^  CsatopLMtm*.  Bsv.Aittsr 

Eotoffiotociaa,  1. 
BriUsh  Anliltcoti,  S. 
H«dleil,S. 
Aitatto,*. 
TioiorialDitltiit«,«. 

LoadoB  l^MattoD,  4.  PiotaMr  Odllat,  "Hmwlsiy 
CiNaMcT.*  -  „ 

Boyal  UnlUd  Barrlee  Initttotian,  S).  CM.I>'**b*<^-"-' 
••  H>m  Onn*  and  HsibI  Gubbmi.'' 

Tiia>...ClTll  Kngiium,  *.  Dhooi*>B«|ioB  ».!.««•••?««•• 
"Th^Qoni  Brides  EMtani  Buigsl  BaUvar." 

StaUsUeal,  t|. 

ratholagloal,*. 

Zooloffkal,  tu 

Boy»l  ImtltnUoa,  S.  Dr.  W.  BatlMiftid, "  Ob  tbt  Ona- 
Utoi7  ud  Ncrrou  Syitanu." 

Wan—BOCIETT  0»  AET?,  8..  J>»-  «•«*.  "Q« 
LkbooT,  u  in  Iiutnim<nt  of  Panu 


PanlltaiuBt,  Fratt,M< 


UttanaMoa." 
Ifateoroloctoal,  T.    - 
Qeolaciaal,  *. 

Boyal  SooHty  of  Literature  «i.  ^^  _    ^  _^_  „ , 

Sclenoe  ud  Art  Denrtment  (Sooth  KtaOagbm  VoMOA 

34.     ProAnor    Giiarl*,    '•Uawttfr    Pbjile*  it 

ChoniitiT." 

TBbbi..3o7*I,  8|, 


AnUqiuMttes,  *t. 
BoTU  8oeM7  Clab,  (. 
Bonl  loiOtnUoo,  S.    Frof.  OdUac,  ' 
AlktUm  uid  Alkali  lUaoIkctar^" 


>0ntlMCk«>Mi7<' 


FBI... 


Bit. 


mBotiI  IiuUtntiaii,  *.     Kr.  H.  litdio,  "Oa  Cks  8o*l 

uifloenn  of  Xatto." 
QukrttClabiS. 

„..Jlaj«l  Botniis, 


Boyal  Botniis,  SI.  , 

SdeDM Md  ArtOspartiBaBt (South  gwls|!t<ia Man^k 
^.    Prof.  OsthH*,  F.B.S.,  "EitsMatarr  rbyita  t*^ 

irUoa,S.  lb.Wm.B.DoBa«,"C 
p«u*'i  Tbaa." 

Digitized  by  LjOOQ  IC 


Ch«nitb7.'* 

BoyBl  ImUtntloa,  S.  Mr.  Win.B.DoBa»,  "Op  *•**«•*• 
in  Bhakeqp«u*'i  Tbaa." 


JOURNAL  OF  THE  800IETT  OP  ARTS,  Pebruaht  23,  1872. 


261 


lounral  d  %  Skmt^  id  %xts. 

No.  1,006.    Vol.  XX. 
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t/or^StcUtfAiMld  U  addraatd  to  M«  Aentory, 


AXVOUVCEKEHTS  BT  THE  COUHCIL. 


TBCBVOLOeiOAI  ZZAMIVAnOVa 

The  Gonncfl  have  received  the  following 
report  from  the  Gommittee  to  whom  the  con- 
sidermtion  of  this  matter  was  referred,  and  have 
adopted  the  same.  The  Gommittee  consisted  of 
the  following:— P.  A.  Abel,  F.R.8.,  John 
Anderson,  LL.D.,  Prof.  Ansted,  F.H.8.,  Andrew 
Gasseb,  Edwin  Ghadwick,  O.B.,  Sir  Daniel 
Cooper,  Bart.,  Capt  Donnelly,  R.E.,  Sir  William 
Fairbaim,  St.,  F.R.S.,  Gapt.  Donglas  Oalton,  G.B., 
P.R.S.,  Prof.  Goodeve,  Prof.  Guthrie,  F.R.8., 
W.  Uawes,  P.G.8.,  Lord  Henry  G.  Lennox, 
M.P.,  W.  H.  Perkin,  P.B.8.,  Dr.  David  S. 
Price,  Samnel  Redgrave,  Warren  De  la  Rue, 
P.  K,8.,  Seymour  Teulon,  Sir  Joseph  Whitworth, 
Bart,  F.R.S.,  Major-Gen.  P.  Eardley-Wilmot, 
R.A.,  G.  F.  Wilson,  P.R.S.,  and  Sir  Digby 
Wymtt. 

Rkpobt. 

1.  Tour  Gommittee,  having  considered  the 
pTopodtions  submitted  by  Gapt  Donnelly,  are 
of  opinion  that  it  would  be  of  public  advantage 
if  the  Society  of  Arts  were  to  supplement  the 
eziating  examinations  of  the  Science  and  Art 
I)«p«rtment,  by  organising  examinations  in  the 
Kience  and  technology  of  the  various  arts  and 
maaofactures  of  this  country. 

2.  These  examinations  should  be  conducted 
hy  a  Board  of  Examiners,  capable  of  testing  the 
pactical  knowledge  and  slull  required  in  the 
tppiicatioa  of  the  scientific  principles  involved 
in  eaeh  art  or  manufacture. 

3.  Yoar  Committee  are  of  opinion  that  the 
■ebame  of  examinations  proposed  by  Captain 
BonaeOy,  and  which  is  appended,  may  with  ad- 
vantage be  adopted,  with  such  modifications  as 
may  from  time  to  time  be  found  from  experience 
denrable.     (See  Appendix.) 

4.  The  Council  should  give  notice  annually 
•f  the  snbjects  which  would  be  taken  up  the 
^flowing  year.  In  making  their  selection,  the 
Goondl  may  find  it  advantageous  to  include 
those  Arts  and  Manufactures  which  are  to  be 
the  subjects  of  the  International  Exhibitions  of 
the  year. 

5.  YooT  Gommittee  recommend  that  comma*  i 


nication  should  he  opened  with  the  various 
Guilds,  Companies,  Chambers  of  Commerce,  and 
large  manufacturers,  with  a  view  of  obtaining 
their  assistance  in  carrying  out  the  scheme. 

6.  Your  Gommittee  would  further  recommend 
that  a  conference  should  be  called  in  the  Society's 
Uonse  at  an  early  day,  to   which  all  parties 
likely  to  co-operate  should  be  invited. 
By  order  of  the  Gommittee, 

P.  Lb  Nbvb  Fostbr, 


Secretary. 


Appendix. 


Outline  Scheme  of  the  TeehnfetU  Examinatione 
propottd  hy  Captain  Donutlly,  R.E, 

If  the  Society  of  Arts  approve  of  the  idea 
of  instituting  technical  examinations,  the  course 
of  proceeding  should,  I  think,  be  as  follows  : — 

1.  The  Council  should  decide  what  Arts  or 
Manufactures  should  be  the  subjects  of  exami- 
nation each  year. 

2.  'J  hey  should  then  appoint  a  Gommittee  of, 
say,  three  or  five  gentlemen  conversant  with  the 
science  and  teclmology  of  each  such  Art  or 
Industry.  This  Committee  would  then  frame 
the  syllabus  of  examiuation. 

3.  In  framing  the  syllabus,  it  should  be  an 
instruction  to  the  (.'ommittee  that  it  is  essential 
that  the  candidate  should  possess,  on  the  one 
hand,  such  an  elementary  knowledge,  at  least, 
of  science,  as  will  prove  that  he  understands 
the  scientific  principles  of  which  his  art  is  an 
application,  and,  on  the  other  hand,  such  a 
knowledge  of  the  application  of  those  principles 
in  his  trade  as  will  show  that  he  is  practically 
conversant  with  the  various  processes  and_mani« 
pulations  of  the  factory  or  workshop.'  The 
theoretical  knowledge  must  not  be  a  mere 
"cram"  of  empirical  dicta,  nor  the  practical 
knowledge  a  mere  committal  to  memory  of 
descriptions  of  manufactures  picked  up  from 
text-books. 

4.  The  Gommittee  would  therefore  lay  down — 

(a.)  What  branches  of  Science  it  was  essen- 
tial that  the  candidate  should  posResss  a  know- 
ledge of,  as  a  preliminary  to  his  technical  exami- 
nation. 

(6.)  What  branches  of  Science  it  might  he  of 
advantage  to  him  in  his  industry  to  possess  a 
knowledge  of,  though  they  were  not  essential  to 
his  technical  knowledge. 

(c.)  A  more  or  less  detailed  syllabus  of  the 
matters  which  would  form  the  subjects  of  the 
technical  examinations. 

6.  As  respects  (a)  and  {b),  the  examinations 
of  the  Science  and  Art  Department  provide  the 
requisite  machinery.  It  would  only  be  necessary 
for  the  Gommittee  to  determine  what  were  the 
essential  snbjects,  and  what  number  of  marks 
(or  dasses)  in  those  subjects  it  was  essential  the 
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«udidate  shoald  have  obtained  in  order  to  quati/y, 
in  this  branch  of  the  exominatioiiB  (i>) ;  and, 
baviog  qualified,  what  number  of  marks  he 
might  count  in  certain  other  branchee  of 
seienoe  (b). 

6.  Under  these  headk  are' included  also  me- 
chanical and  free-hand  drawing,  painting,  and 
desiguing  for  manufactures,  lor  they,  as  well  as 
most  subjeotB  of  science,  are  included  in  the 
examinations  of  the  ^oienee  and     rt  Department. 

7.  As  respects  the  syllabus  (c).  the  Committee 
should  frame  one  on  which  the  examination  would 
be  based.  The  syllabus  should  give  the  various 
heads  of  the  technical  examinatiun — the  technical 
examination  being  framed  to  test  the  can- 
didates' knowledge  of  the  practical  application 
of  Boientiiic  principles  to  his  art  or  industry. 
Eventually  the  Committee,  or  one  or  two 
examiners  appointed  by  it,  would  set  the  exami- 
nation paper  or  papers.  These  would  be  worked 
trader  the  superintendence  of  local  committees  — 
either  those  organised  in  connection  with  the 
Society  of  Arts  or  with  the  Science  and  Art 
Department — immediately  after  the  examina- 
tions of  that  Department  in  May.  The  candi- 
dates' papers  would  then  be  returned  to  London 
for  examination.  In  addition  to  the«e  papers,  it 
might  be  advisable,  and  it  would  be  quite  prac- 
ticable, to  have  a  return  of  the  candidate's  em- 
ployment in  his  trade,  certffied  by  his  employer, 
somewhat  in  the  form  appended,  which  is  a 
modification  of  the  Whitworth  candidates' 
**  \A  orkman's"  form.  Under  these  circumstances, 
the  Committee  might  find  it  desirable  to  define 
precisely  the  amount  of  practical  experience  the 
candidate  must  have  had  in  his  art  or  industry 
to  enable  him  to  obtain  a  certificate. 

8.  When  the  candidate  has  satisfied  the 
examiners  on  these  points  a  certificate  should 
be  awarded.  These  certificates  should  be  of 
three  grades,  according  to  the  proficiency  of  the 
candidate : — 

(1.)  The  elementary  grade,  or  what  may  bo 
termed  the  "  workman's  "  certificate. 

(ii.)  The  advanced,  answering  to  the  "fore- 
man's "  certificate. 

(S.)  Honours,  answering  to  the  manager's  cer- 
tificate. 

9.  EaA  grade  may  further  be  subdivided  into 
two  classes— first  and  second  class.  In  addi- 
tion to  the  certificates,  priBes  and  medals  should 
be  given  in  each  grade. 

10.  It  is  to  bo  hoped  the  various  Chambers  of 
Commerce,  Trade  Companies,  &c ,  may  assist  in 
offering  prizes  in  the  induatries  in  which  they 
•re  interested.  Independently  of  this,  how- 
ever, it  may  reasonaUy  be  expected  tibat  the 
oertifioates  thems^ves  wiD  carry  auffioient  weight 
to  make  them  valuable  objeets  of  competition. 

11.  U  the  Society  of  Am  Ina  not  (be  ftnda^ 


for  carrying  out  this  scheme,  I  would  enggeat  aa 
application  being  made  to  tlie  Boyal  Co>mmis> 
sion  for  the  Kshibition  of  1851  to  provide,  or 
assist  in  providing,  funde  for  the  examinations 
in  those  industries  which  form  the  aubjeota  of 
their  Exhibitions;  and  that  it  shoald  be  an> 
nouneed  that  any  othm-  industriea  would  be 
taken  if  its  representatives  provided  sufficient 
funds.  It  would  thus  depend  on  each  industry 
itself  whether  there  will  be  teohnical  examina« 
tions  for  it  annually,  biennially,  triennially,  or 
only  decennially,  in  connection  with  the  Inter- 
national Bxhibitions. 


FOBM  WRB    HbADS   OP  LtTOaMATtMr-  TO    IK    SUTPLBD 
BT  CAHDmATBS  IN  TH^    TbOHNICU.  ExAKtHATIOX  Of 

THB  SocisTT  or  Abts. 

It  teill  be  tuetmayfor  thi*  Form  t»  U  relumtd  not  UUr 
thorn  tht 

1.  Kame  In  fall. 

2.  Age  last  birthday. 

3.  Addieas  in  fulL 

4.  State  here  whwe  yon    oommenoed   to  work,  sad 

vhen;  whether  yoa  were  apprenticed,  and  if  so,  to 
whom ;  and  what  workshops  or  auunuiaafairiM  yoa 
have  iMsn  employed  in — if  yoa  have  heeo  eopityad 
in  more  than  one — np  to  the  preaeot  time. 

fi.  What  is  yoor  present  rate  of  wages,  and  what  hsait 
been  for  the  last  two  years  P 

6.  What  is  the  precise  nature  ot  the  work  yon  hne 

been  employed  on  latterly  f  If  there  baabesn any 
special  or  noteworthy  piece  of  wmk  done  in  the 
worMiopa  or  numuthctories  on  which  yoa  have  he«n 
employed,  mention  it.  And  state  what,  if  imf, 
specimens  of  your  work  can  be  seen,  and  whera 

7.  Are  there  any  specimens  of  your  work  that  yoo  could 

■eadtobeinspwitertifreoobedr  If  ae>  atate  what 
they  are,  their  weight  and  siask 

8.  I  beraby  oetlii^  to  the  aoounsy  c£  tfas  pteoedflVg 

(Candidate's  Signaton.) 

ing  form,  the  candidsfci 


Having  filled  ap  the 
must  have  it  certified  by  his*  eraployeia ;  or.  il  bs 
should  be  ont  of  employment  atthe  time,  by  his  hat 
employers ;  or,  in  enaa  he  caoaot  ebtaia 


fleuteai  it  must  be  cartiSad  bysomeperaaaoCiXMitioa 
who  can  (paik  to  its  correctness.  Intha  latttrosss,  ■ 
an  explanation  must  be  given  why  the  employss'  ■ 
certificate  has  not  been  given.  | 

10.  I  hereby  certify  that,  to  the  best  of  my  belief  the 
foregoing  juirtioulaiB  are  correct. 

(The  employer  is  requrated  to  give  any  infonna- 
tioB  as  to  tiie  candidate's  ability  tbst  t»  awwAmt 
may  be  of  uae  to  the  «»»mlnerB  in  IrainiBC  thsir 
judgment.) 

N.B.— The  preceding  forBi.  filled  npby  ikecaa- 
didHte,  must  be  handed  to  the  rmployef^  who  is 
requested,  after  stating  his  own  opinioD  Idaaelf,  ti> 
pot  the  fDrm  onder  cover  and  arad  it,  diieetad  to 
the  Seoretary,  Society  of  Arts,  Joh«-a»w«,  A  Jsipkii 
liOndoB. 

11.  OpiaiaKofemplofar. 

(fllgnslwii  of  «nplfl|nsr.} 


The  Coundl  have  decided  to  call  a  Ooaftwuea' 
of  tawaanHtiM*  mat-  atken-VSmif  to  o»<opormte 
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in  tlM  matter,  snoh  Conference  to  be  held  shortly 
after  Easter.  The  Ooundl jpropoee,  in  case  the 
■cheme  shall  meet  inth  samcient  support  from 
the  Conference,  to  make  a  beginning  of  the 
■jstem  this  present  year,  and  to  lake  np  as  the 
sabjects  the  manofactares  of  paper  and  cotton. 
^Xith  this  view  they  are  forming  two  iipeeiai 
Committees,  respectively  to  draw  up  the  detailed 
nlea  for  these  examinations,  and  to  settle  the 
necessary  programme. 


OOMFLinOH  OF  lES  PUBLIC  POSTAL  TZLZOBAPH 

amxsx  OP  xhis  countat. 

The  following  minutes  of  information  have 
been  ^ected  by  the  Council  to  be  published : — 

The  force  of  the  C&cts  and  the  reasonings  set  forth  in 

the  numonal  of  the  Coancil  for  the  oomplution  of  the 

tjttiem  of  postal  telegiaphs  in  this  country,  by  the  com- 

polaory  purchase  of  the  ocean  telegniDbs,  has  been  ex- 

tonai'Taly  and  aatisfiuitorily  acknowleaged,  much  more 

su  than BU{^  be  anticipated.   From  only  one  Chamber  of 

CoauDcxoe  has  any  exception  to  it  been  received,  and  that 

irithoDt  any  reasons  given  in  support  of  the  exception. 

It  sppean^  nerertheless,  to  be  deniable  to  state,  more 

fallj  than  ooold  be  done  in  a  formal  document,  the 

vtgeoey  of  eazly  action,  and  the  largely  increasing 

eoato  to  Arts,  Manufactores,  and  Commerce  of  all  delay 

in  the  applieation  of  established  administrative  prmoi- 

pies  to  the  matter  in  qnestion. 

It  is  to  be  borne  in  mind,  as  a  matter  of  experience, 

taly  applicable  to  the  present  positiun  of  the 

,  that  competitions  of  several  capitals  and  estab- 

B  that  may  be  sufficiently  dealt  with  by  one, 

tad  only  in  rednoed  returns  or  in  waste  to  the  share- 

kaldws  indnoed  to  make  the  venture,  or  to  the  public, 

■ad  naoallj  to  both.      This  is  displayed   in  iHilway 

•Botpetitioaa,    in    water>works    competitions,    and    in 

eoaxpesitioos  of  the  means   of  communication   under 

oonaidcsation.     In  such  cases,   the  second   or  third 

eompftiog    company,    introduMd    with   the    promise 

^  me    competition,    being  met,  for    self-protectiun, 

by    ths    first  companies  by  reduced  rates,   the   new 

im-iiming  enteipnse,  instead  of  taking,  as  the  ahare- 

bnittwrs  were  lea  to  expect,  the  whole  or  the  greater 

•■It  of  the  traffic,  ^ts  only  a  small  part  of  it.    If  it 

M  »  fimrth  oompetug  company  it  would  get  only  a 

Ssocft  past;  if  a  fifth,  a  filth  part;  and  hence,  being 

Vnthaaad  with  its  heavy  separate  establishment  cLirgus, 

wftiM  Calling  to  receive  the  mass  of  traffic,  it  fitils  to 

**ka  the  rstain  promised  to  the  shiireholders,  though  it 

iai*  not  fiul  to  make  the  payments  required  by  uon- 

faactoci^  Ac     Becoming  tired  of  mutual  sacrifices  for  the 

ttadis  of  the  public,  in  the  end  the  competitors  couleece, 

>ad,  is  vioIatMn  of  their  promisee,  establish  a  combined 

■ooDpoly  against  the  pnbUo,  and  restore  and  maiiHAJn 

Ugh  Mtes.    Inrtead  of  disapnees,  the  competitions  of 

■lillinliiwi  eapitsis  for  the  public  service  have  been  pro- 

dsctive  of  comparative  deamees. 

Tht  working  of  the  different  principles  in  question 
M  ps^aentod  in  strong  and  unmistakable  contrast 
h  talugisphin  communication,  as  well  as  in  nUlway 
iissniaiiifiili  in,  on  the  Continent,  as  compared  with 
ftsss  that  have  hitherto  |u:evaUed  in  England. 
Uadsr  the  principle  of  unity  of  management  of 
anlsnaya  aa  a  publie  service,  the  &res  are  nearly 
eoe^btlf  lower  Uian  those  which  the  -  principle  of 
wniMiliun  has  joodnced  in  England.  Under  the 
|naci|iie  of  unity  of  management  us  a  pubhc  service, 
thsitt*  for  postal  telegraphs,  in  SwitzerWd,  Belgium, 
ad  Qwaany  (and  for  arrondissements  in  JTntncey,  are 
sbsst  fmn  thin?  theee  arrived  at  in  England  by  the 


competing  inland  telegraph  companies  at  the  time  thoy 
were  taken  over  by  the  State.  Uuder  the  system  of  com- 
petiuK  inland  telegraphs,  the  companies  wore  not  likely 
to  make  any  oonsidenible  extensiun  of  statiuns  beyond 
the  number  of  about  two  thousand,  to  which  they  had 
attained.  As  a  'public  service,  the  stutiuiie  have  been 
augmented  to  between  five  and  six  thuunand,  and  are  in 
course  of  much  greater  extension.  The  public  are,  how- 
ever, yet  paying  an  inland  shilling  rute,  which  may  be  con- 
sidered as  a  penalty  for  the  governmental  deUy  to  adopt 
the  principles  when  they  were  first  demonatr^ted  in  the 
Society,  instead  of  the  sixpenny  rates  of  the  postal  system 
of  Germany,  or  the  equivalent  half-Crune  mtes  of  S  witzer- 
land  and  Belgium,  whiuh  have  more  than  replaced  the 
preduce  of  the  first  doable  rates. 
_  The  resulu  of  coirpetition  in  ocean  lines  bus  been 
similar  to  that  of  the  competition  in  land  lines.  When 
the  first  Atlantic  telegraph  was  projectod,  the  share- 
holders were  promised  26  per  cent,  of  profit — a  pay- 
ment ounsider&i  to  be  not  too  great  for  the  extraordinary 
risks  then  encountered.  It  is  now  pronounced,  on  im- 
partial authority,  that,  after  all  the  experience  that  has 
been  obtained,  fairly  estimating  the  existing  risks, 
upwards  of  12  per  cent,  is  not  too  high  a  remuneration  ° 
for  the  private  capitalist,  though  it  is  more  than  doable 
what  would  suffiue  to  the  State.  After  the  first  two 
Atlantic  cables  were  got  into  work,  the  net  dividends  ob- 
tained were  about  11  per  cent.,  whilst  they  were  being 
worked  at  a  Utile  mure  than  one-third  of  tiieir  carrying 
power.  They  might,  of  course,  have  been  worked  at 
lower  rates,  but  the  general  defence  of  high  rates 
by  trading  companies  is,  that  the  restoration  of  the 
old  rates  is  uncertain,  and  that,  at  the  best,  there  is 
a  loss  for  a  time.  It  was  nearly  a  year  before  the 
piodnoe  of  the  franc  messages  of  Belgium  were 
made  good  by  the  half-firaac*  messages.  A  company 
cannot  undertake  interruptions  to  dividends  or  possible 
non-replacements  by  experiments,  but  a  government 
may.  At  the  last  meeting  of  the  Anglu-Amttrican 
Company,  Sir  James  Anderson,  who  commanded  the 
Great  Eattem  at  the  layiug  of  the  Atlantic  c<ible,  and 
who  is  practically  well  acquainted  with  the  subject, 
declared  that  messages  at  a  shilling  a  word  would  ulti- 
mately pay,  but  he  thought  it  might  require  as  much 
as  two  years  to  achieve  that  result,  which  could 
not  be  done  by  the  company — implying  that  it 
might  bo  achieved  by  the  government,  us  for  Uie 
reasons  stated  is  most  likely.  Whilst  the  two  first 
cables  were  being  worked  at  within  half  their  carry- 
ing power,  and  were  yielding  about  half  the  first- 
promised  dividend,  a  thirid  capiuil,  or  a  third  competing  . 
cable,  the  French  Transatlantic  cablo,  was  brought 
forward,  at  lower  but,  as  might  have  been  expected,  with 
non-paying  or  ill-paying  rates,  but  with  the  efiect  of 
reducing  the  return  of  the  two  first  companies  to  nearly 
one-third  of  the  dividend  originally  promised  to  the  share- 
holders. The  usual  course  of  a  combination,  to  maintain 
high  rates  against  the  public,  followed.  A  simultaneous 
accident  to  the  shore  ends  of  the  two  first  working  cables 
gave  a  ground  of  utility  for  the  introduction  of  a  third 
cable;  but,  otherwise,  whilst  the  other  two  might  havO' 
done  double  work,  it  was  a  mere  waste — a  waste  that 
might  have  been  avoided  by  the  government  taking  them 
at  that  time,  as  demonstration  required.  The  waste  was 
proved  by  the  least  perfect  cable  doing  the  entire  work 
during  the  interruption  of  the  other  two. 

The  directors  of  the  Anglo  American  Teleg^ph  Com- 
pany declare  indeed  that  "the  three  cables  of  the  Anglo 
and  French  Companies  are  more  than  sufficient  in 
capacity  to  carry,  without  delay,  ths  whole  traffic 
between  Europe  and  America,  even  if  that  traffic  were 
largely  increased."  This  being  so,  and  the  capacity 
being  proved  for  a  time  to  be  equal  to  more_  than  a 
dooide  traffic  the  intrusion  of  a  fourth  cable  into  the 
field  of  service  can  ouly  be  characterised  as  an  unjusti- 
fiable waste,  at  the  expense  of  the  public  or  of  the 
Bhareholdera,  or  of  both.   ^^,j§J^  fo^irth  cable  were 
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accepted  ami  pai  fur,  as  u  pi'U|.oau>i  uy  thu  two  com- 
panies, there  is  nothing  to  provent,  and  much  to  inHucp 
a  fifth  or  a  sixiii  enterprise  of  the  sort ;  and  it  is  indeed 
stated  that  a  fifth  cahio  is  in  actual  prepHration.  What 
then  is  nrgently  needed  is  a  decisive  public  step,  by  an 
early  authentic  declaration,  that  shall  put  a  stop  to  such 
enterprises  at  the  public  expense. 

It  were  unnteess  <ry  to  examine  the  promises  of  new 
companies,  or  the  grounils  for  any  exception  to  the  oom- 
mon  results — forced  ruduction  of  rates  for  a  time,  an<i 
another  coalition  to  avciid  further  loss,  ending  in  addi- 
tional burthen  upon  the  field  of  service,  of  aoKmented 
establishment  charges,  and  other  cables  in  conditions  of 
forced  poTohase. 

On  an  objection  made  luiainst  the  goremment  having 
a  monopoly  of  the  cables,  it  is  to  be  observed  that  it  really 
need  not  have  any,  fur  it  might  be  left  open  to  any  porties 
who  might  choose  to  be  at  the  expense  of  separate  offices, 
separate  officers,  separate  ships,  and  separate  Lind  linee 
01  destination,  to  compete  with  the  lower  rates  paid  for 
thepnbHc  service,  if  persons  thoDght  fit  to  do  so.  But,  in 
tmtn,  for  the  government  not  to  nnlise  the  existing  public 
internal  offices,  and  its  ships  and  scientific  corps,  for  the 
pnblic  serviee,  would  be  to  maintain  a  pemicioiis  pio> 
tectionum  for  privato  adventure,  and  for  tlie  creation  of 
multiplied  irresponsible  monopolies  at  the  expense  of  the 
publio,  by  exactions  on  its  necessities  of  intercommunica- 
tion. By  tradition,  the  government  has  the  monopoly  of 
the  service  of  distributing  penny  letters  and  hal^nny 
cards ;  but  it  might  very  securely  leave  it  open  to  any 
private  enterprise  to  get  op  twrive  thousand  separate 
establishments,  with  twenty-fire  thvosand  collectora, 
supposing  it  were  possible  for  a  trading  company  to  do 
the  same,  or  any  part  of  the  same  work. 

The  maintennnce  of  the.pxisting  system  is  the  main- 
tenance of  bnrthensome  restrictions — of  in^-fficinnoy  and 
of  excessive  charges  on  multiplied,  unnecessary,  and, 
therefore  WHStcful  estahlishmsnts,  nrising  from  the 
very  conditions  of  trading  companies  conducted  in- 
dependently &om  the  public  postal  system,  whether 
those  companies  be  competing  or  not.  As  trading 
companies,  they  cannot  make  bramji  extpnsions.  what- 
ever may  be  their  inherent  benefit  for  the  pubh'c,  un- 
less Oiey  yield  a  direct  trading  profit  on  separate 
establishments.  The  branch  extensions  of  the  ocean 
telegraphs  to  the  colonies,  that  are  now  prevented,  or 
that  would  bo  gained  by  putting  them  on  a  publii:  foot- 
ing, at  the  simple  cost  of  th«  service,  would  probably  bear 
the  like  proportions  to  those  of  the  extensions  now  going 
on  in  the  inland  lines  of  the  postal  system.  For  the  si  ke 
of  completeness,  it  may  be  expedient  to  extend  brunches, 
even  at  some  luss  on  the  particular  hneg.  as  in  the  letter- 
post  there  are  plxces  where  the  carriage  of  each  penny 
letter  costs  several  shilliuKS;  and,  indeed,  it  is  understood 
that  the  whole  of  the  penny  letters  in  Ireland  are  carried 
without  any  profit  to  the  StHte,  whilst  a  surplus  of  revenue 
u  obtained  as  a  general  result.  Considerabl«  bran'  h  ex- 
tensions are  needed  for  the  service  of  the  Royal  Navy, 
and  for  the  Army  and  the  Civil  Serviue  in  India  and  the 
colonies.  Thiiugh  the  statement  of  the  expenses  of  the 
late  diplomatic  correspondence  by  telegraph  with  the 
OommiBSioners  on  the  Alabama  claims  are,  no  doubt, 
matly  exaggerated,  they  are,  nevertheless,  such  xs  to 
rtiow  the  restrictions  which  the  expenses  of  the  present 
system  impose  on  quick,  and  fnW,  and  free  communication, 
on  colonial  as  well  as  on  fijroign  aJfiii™.  The  delay  in  th« 
jecount  of  the  assassination  of  Lord  Mayo  was  duo  to 
tte  TOit  of  h  branch  line  of  caMe.  Of  the  messages 
fttm  India,  only  about  two  per  cent,  are  social  messages 
OTly  about  eight  per  cent,  are  official  messaKee,  and  the 
rert  are  messages  confined  eUefly  to  great  commertii-l 
nomes  on  very  lai^  transactions.— the  whole  hearing  a 
very  small  proportion  to  those  that  would  be  sent  under 
apnblio  system  eonduuted  on  correct  principles.  The 
nwsssfee  on  the  Atlantic  Knes  are  stated  to  be  of  the  like 
°r°T!P^9°-  Th*  existing  restrictivo  system  pots  tins 
cooabyia  omiMleiir  snT  bOiMe  nbtltamirtm  tts 


Ooutinentvl  states,  as  was- experienced  at  the  recent  caa> 
<!«•>  of  the  officers  of  governmental  departments  at 
Rome.  At  that  congress  there  was  a  great  reluctance  to 
tdfnit  representatives  from  the  trading  companies  of  this 
oountry,  and,  as  being  representatives  of  a  repugnant 
nystem,  they  were  refiued  votes.  Great  as  had  beat  the 
redactions  of  the  telegraph  rates  in  the  several  states  a* 
compared  with  outs,  the  congress  recommended,  by  1 9  votes 
against  2,  that  in  consequence  of  the  rapidly  extending 
advantageous  use  of  tdegraphio  cornnmnicatiivn,  the  rates 
shoald  sU  be  g«aeral]y  rettaoed  still  lower.  The  oongresa 
pressed  upon  the  competing  ocean  telegraph  companiea 
that  the}  should  also  reduce  their  rates  in  proportion ; 
but  this  the  oompantea  declared  their  inability  to  do, 
under  their  necessities  of  making  trading  profits.  The 
Continental'  Statss  havfaisf  oeoMminciitian  with  India  or 
other  of  our  territnisa,  feel  it  t»  ha  a  gHcrance  that 
whilst  they  reduue  the  rates  within  their  territories 
mainly  to  the  charge  of  Hw  sot  flue,  tbeff  coaiiuwnoa* 
tions  shoaM  be  ele^;«ii  with  sasawitu  ratss  witthia  onr 
territories,  levied  mainly  for  trading  profile.  The  feeling 
of  the  congress  was  entirelr  in  aecordsaoe  with  tlia 
eoonomical  views  ezpiesnd  long  ago  on  thoanbjeetfa 
the  Society,  confirmed  by  subeeunecit  ezpensnca,— ^sn 
in  that  feeling,  the  extension  of  compethiy  liaes-iBla 
the  field  of  pnblic  service,  woidd  be  dfsooantenaooed, 
as  detrimental  to  it,  and  would  caodnde  that  the  fleU 
should,  as  soon  as  practicable,  be  deared  of  the  iulietent 
obstruetions  of  those  which  exist. 

From  experience  of  the  uncertainttwand  losses  taimng 
from  the  competition  of  several  capitals  and  establah- 
niratsinaflddof'servioetbst  Blight  be  snpplied  hYvmt, 
or  from  a  perception  of  toe  gains  dcnvabie  itobi  ubUj 
of  administratiun,  an  agitation  has  been  got  op  itt  (M 
Atlantic  sub-marine  and  other  triagiaph  corapaniea  for 
amalgamations.  But  it  is  importHnt  to  ohettve  on  the 
principle  of  tiie  amalgamation  of  such  compairies(  that 
■8  the  fonndatioa  of  the  grant  of  their  pnvilegea  hy 
the  legislature  was  expressly  the  condition  of  opot 
competition,  to  ensure  to  the  public  low  late^  tluy 
cannot  fairly,  on  the  fitilnre  of  that  condition,  ebim 
the  opposite—the  condititm  of  monopely^«f  monopelT' 
against  the  public  to  maintain  high  ntes.  If  fln 
cimdition  of  open  competitioii  as  a  security  is  to  he 
abrogated  for  the  condition  of  monopoly,  it  dioold  otiy 
be  for  the  condition  of  monopoly  for  the  pnUie,  iit  tM 
hands  of  officera  directly  responsible  to  it.  And  thia 
return  to  correct  economii-al  legiriatfve  and  admiaiatn^ 
tive  principles  will  be  found  to  be  the  beet  for  tta 
shareholilera. 

At  the  time  when  at  last  the  fajegiaphs  of  the  ialaad 
trailing  companies  were  taken  by  the  government,  thera 
was  H  negociation  pending  between  the  direetamtes  far  SB 
amalgamation.  IfthatnegnciBtionhadsaooeeded.it«o<d4 
have  arrested  the  most  material  progress-  in  tolegiapMe 
communication,  inasmnch  as  the  companies  cowd  not 
hn  ve  extended  their  separate  stations,  for  a  trading  prsAt) 
much  beyond  the  two  thousand  stations  they 
possessed,  inHsmnch  as,  under  tiie  unavoidahle 
of  separate  establishment  charges,  such  extensiens  i 
have  been  mostly  of  "suckers"  instead  of  "feed***"  ot 
the  profhs  of  the  concern ;  whilst  the  p»W»o  wonM  faa«» 
been  deprived  of  the  more  than  doaMe.  nambar  of 
stHtions  they  have  obtained  (though  as  yet  it  is  eo»> 
sidered  in  Kttle  more  than  midway  piugiiee),  by  tiie 
utilisation  of  the  existing  postal  stations,  and  the  ssrvioeK 
of  the  postmasten  and  other  oAoere.  Ifeithcr  wooU 
the  companies  have  been  in  a  poMkia  to  ha<r»  ad> 
vanned  beyond  a  nnifbrm  shilling  rate,  aor  did  thsy 
then  pretend  to  advance  beyond  that,  and  theadvaaesto 
a  mrifurm  sixpenny  rate,  which  is  now  anticipated  ftooi 
the  pnUic  service,  was  hopetese  fVem  aay  pra>tieaMt 
amalgamation.  A  oonsideiablo  extensieB  at  rtatioHy 
which  is  often  of  as  great  importance  as  the  rejhsottoa 
of  rates  in  the  case  of  the  ocsaa  tclugsayhy,  wnwM  ali» 
be  hopeless  from  any  sasHlgaBkatioa  of  ths  I 

paatsik  a»-wwJd^brth»«l»jii|ulliB  «#i 
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oMaituMn  teom.  a  pablio  Mrnoe.  AaudKamntions  are 
oalf  half  mataaiaa,  m  iie  ia  the  interest  of  directorate*,  in 
letaatioa  of  th«r  poaitioDS  and  patronai^,  thnn  they  are 
in  the  intaraats  of  the  shareholders,  whose  intertists  are 
tha  haiC  promoted  by  certainty,  and  by  a  ante  at  inch 
prices  as  it  is  wurth  while  (or  thu  pablio  to  gire. 

Ou  oaa  ineideatal  objecti'>n  made  to  the  proposed 
pmehaas  of  tbe  telegraphs,  nitmaly, — an  assumed  aogtnan- 
tatioo  of  the  goremment  patronage, — ^it  is  to  be  obsertred 
that  it  is  (kllauioos  to  suppose  tb^  the  patronage  of  the 
large  establishments  under  director-ite  trviing  com 
psnies  is  not  fr^u-ntly  used  for  poUticnl  purposes; — 
tmt  this  ebjaetioa  has  been  obviated  on  the  part  of  the 
goremment  by  the  great  measure  of  giving  the  first 
^ipotntmeota  to  the  postal  service,  as  well  as  to  other 
iBanehss  opeo  to  oimpstitioa,  thos  giving  tiiem  to  the 
advancement  of  eduuatioa  and  to  merit  This,  in 
Hidt,  tarms  oae  gnmnd  for  the  change  proposed. 

Itia  to  be  observed  that  the  supplies  of  oahles,  for  ex- 
tandad  lines,  would  be  opoa  to  the  oon^wtition  of  tiiose 
engaged  in  their  ooostmetion. 

lit  m*y  be  avarred.  in  con  -Insion,  that  so  oertain  are 
the  kaam  Imad  gsBsral  f  tots,  and  so  clear  are  the 
yJMJplaa  involved,  that  if  tbe  permanent  offioera  of  the 
osiMrbanrts  immediately  oonoamed  be  duly  consulted, 
thcsT  OfiaioDS  aanoot  f-ol  to  be  in  the  main  in  anoordanee 
yi^  ^»  condonoas  on  the  measure  in  question,  as  set 
{rath  in  the  memorial  which  has  been  sabmitted  to  the 
Prime  Uinlster  by  the  Council. 

•  ^U*  ""  "•  **  ''*^-  ^^^'  **  example  of  the  very 
nBpartaat  report  of  Mr.  Soadamon>,  submitted  to  Parlia- 
aent,  whioh  served  as  the  foundation  for  the  It-gislation 
ia  nspeot  to  tbe  inland  telegmphs, — a  report  which  bts 
bssn  so  bxgely  verified  by  the  inereasiag  results  in 
pogtasB, — the  Council  have  oonndered  th»t  they  were 
lUiaawMiig  a  common  desire  for  aothentio  inferm-ition, 
unbanttinK  to  the  Premier  a  suggestion  of  tke 
^edieoey  «  obtaining  early  a  like  report  in  rria- 
timi  to  Vkb  oonpalsory  purchase  of  the  ooe«n  telegraphs, 
as  to  tbe  ezpaiieDcy  and  the  praotaeHbility  of  action 
MI  the  matter  without  delay.  It  might  also  be  snb- 
o^ted  as  deaimble  that  a  report  should  be  obtained, 
fortiia  public  inform  ttion,  from  the  Royal  Gngineers 
■■^  aa  delegates  by  the  ladia-offioe  to  the  Telegraphic 
Congress  at  Bume,  on  the  conclusions  bearing  on  the 
mlyeot.  aiiciteJ  by  the  fiwts  and  diaonssioDS  at  thitt 
Mngiass,  and  on  the  expediency  of  putting  the  ocean 
t^jyaiihs  on  a  public  ibotinfr,  and  the  bntnchea  needed, 
*™i  a  view  to  our  Indian  relations,  navul  and  military 
an  -well  la  eiviL  And  the  like  request  might  be  made 
aa  to  the  desimbility  of  information  as  to  the  expediency 
of  biaadi  ext«isions  of  telegraphs  to  colonial  and  other 
amnl  statioos,  to  quicken  the  action  of  the  Royal  Navy 
•*  wall  aa  <rf  our  mereHStile  mxrine. 
^  y«  oaght  mot  to  overlook  thn  important  oontribotions 
aennUe  to  aoienoe,  to  meteorology,  and  thn  laws  of 
itBiB*,  hf  the  complete  extmsiaa  of  telxgraphio  om- 
Mnieatioo  all  over  the  world  us  a  public  service,  that, 
Mr  the  reaiiiia  stated,  must  oontiane  to  bxlost  to  science 
"^'■Bgaa  the  oonan  telegraphs  contiiuieto  be  conducted 
°^**|y  ss_  commercial  speculations,  and  confined  to 
dinrt  inCt-vMding  faraoches.  and  messages  mainly. 
^KatcOB&ieatiiy  submitted  that  the  me«snre  proposed, 
•""■is  dsoMess  soe  of  easier  acoomptisbmsnt  than 
that  of  the  purchase  of  the  inland  telegmphs  of  tbe 
teadjiig  companies,  commends  itself  to  Uie  imm>Hliate 
1  support  of  those  engaged  in  the  Ai-ts.  Munn- 
,  and  Cemaiene  of  oar  oolonies.  of  our  Indi  m 
■IS,  aod  of  the  American  continent,  fiir  tbp 
wwuial  ti  the  oxisting  ckigs,  nnd  for  the  prevention  of 
■Maaasdclogs  tS  espeose,  particularly  in  competition 
nth  Ika  advaBoed  limiitistratiTe  ansngementa  so  this 
■tjwt  of  tho  ooatiaeBtri  stalsa. 

By  Older  of  Uie  Oonnoil, 

P.  iM  NXVB.FORU, 


FOOD  OOMmTTKJ. 

The  following  oommQaicfttion,  with  the  specie 
mens  accompanying  it,  will  be  brought  before 
this  Committee  at  ite  next  meeting  : — 

t,  Smallegade,  Fred'Tik9b«rg,  Copenhagen, 
December  16th,  1871. 

Attention  having  been  drawn  by  Pcufessor  Panum,  of 
the  University  of  Cop«nhaj<en.  to  the  amount  of  nutri- 
tious matter  contHined  in  blood,  and  usually  entirely 
lost,  I  have  been  endeavouring,  and  with  success,  as  I 
think,  to  solve  the  problem  of  fixing  blood  in  forms  suit- 
able for  food,  and  at  the  same  time  capable  of  preserva- 
ticm,  ris.,  (1)  as  siuaagas,  puddings,  cakes  (being  mixed 
with  fitt,  meal,  sugar,  salt,  a  fnw  spices),  to  serve  as  a 
much  cheaper  compensation  for  meat,  and  intended  mom 
especia^y  for  the  use  of  the  poorer  classes ;  ('/)  as  blood- 
choooNte,  more  especially  suitable  to  be  used  in  hospitabi 
and  otherwise  in  medical  practice,  in  which  latter  form 
it  has  been  recommended  by  Professor  Panum,  at  a 
meeting  of  physieiaos  at  Copenhagen,  October  24lh,  1 871, 
and  is  now  being  employed  at  the  hospitals  of  Copen- 
hagen, the  attention  of  physicians  being  directed  to  its 
effecta. 

In  these  different  forms  it  would  be  suitable  for  the 
victualling  of  vessels  on  long  voyages,  of  besieged  towns 
and  fortresses,  and,  especially  in  the  chocolate  form,  of 
soldiers  on  long  marches,  travellers  in  uncivilised  tracts, 
&c. 

I  take  the  liberty  of  sending  samples  of  these  manofao- 
tures  to  the  Society  of  Aits,  in  tho  hope  of  being,  if 
posiiible,  honoured  with  a  notifioation  of  its  views  on  the 
subject. 

With  the  greatest  respect, 

C.  NiBuaBt. 
To  the  Secretary  of  the  Society  of  Arts. 

SITBBCBIfTIOHB. 
The  Ohristmas  subscriptions  are  dae,  and 
ahoulil  be  forwarded  by  cheqae  or  Post-omce 
order,  crossed  "  Gootts  and  Co.,"  and  made 
payable  to  Mr.  Samael  Thomas  Davenport, 
Fioaucial  Officer. 
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XLE7BHTH  OBDIHABT  KZSIlKa. 

Wednesday,  Pebmary  21,  1872 ;  Captain  E, 
Do  Cane,  R.E.,  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Kociety : — 

Alexander.  Hobert  H..  30,  Lombard- street,  KO. 

Arnold.  Henry.  18,  Pbilpot-lane.  E.G. 

Atkins,  Charles,  1,  Water-lane.  E  C. 

Ciirnegie.  A.,  16.  Bishopsgate-street,  E.C. 

Cha<iwiok,  John  OldfiKld.  66,  Moorgtte-street,  E.C. 

Cox,  Rowland,  3,  Great  Winohester-street-bnilding8,E.O. 

Forshaw,  Thomas,  the  Bower,  Biwden,  Cheshire. 

Geiaelbrecht,  J.  C,  8,  Lexdinhall-street,  E.C.,  and  7, 
Eton-road,  Haverstock-hill,  N.W. 

Huaihes,  Joseph,  the  Arbour  Farm,  Hyde,  near  Man- 
chester. 

Joyi-o.  Frederick,  67,  Upper  Thames-street,  E.O.,  ami 
Waltham  Abbey. 

U'iLauriB,  Peter.  Langholm,  Domfrieahire. 

Boatledire,  QvarKe  Furd.  20.  Cannon-street,  E.C. 

a>cre,  Edwar>l,  26.  Parliament-street,  S.W. 

Tunasr,  J<^ui  WyldiSk  13,  Stoaers-pUoe,  Hyde-Mrk* 
W.  Digitized  by  LjOOQIC 
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'Wadsworth,  John  B.,  Mayor  of  Macdeefield,  Highfield- 
house,  MiiCclesflHld. 

Walthew,  John.  Mnyor  of  Stockport. 

Witid,  Henrv.  Rodbaaton,  Fenkridge. 

Wftterlow,  W.  B.  (Mayor  of  Keigate),  High-trees,  Bed- 
hill. 

The  following  candidates  were  balloted   for 
and  duly  elected  members  of  the  Society  :— 

Connolly,  George,  69,  Comhill,  EC. 

Crowe,  W.  IisuUham,  21,  Cornwall-road,  'Weotboume- 

park,  W. 
Cutler,  Samuel,  ProTidence  Iron  Worlra,  HillwaU.  E. 
Dickinson,  Arthur  John,  Tar  and  Chemical  Worka, 

Tmndley-lnne.  Deptford,  E. 
Fair,  John,  Ari;ontine  Consulate,  6,  Oreat  Winohester- 

boildings,  E.C. 
Field,  Lieuts-Col.  George  Thomas,  B.A.,  Boyal  Arsenal, 

"Woolwich,  S.E. 
Gilbert,  Sir  John,  VanbruKh-park,  Blackheath,  S.E. 
Green,  Fre<lerick,  19.  Onaiuw-ganlens,  S.W. 
Holland,  SamueL  K.P.,  Glanwilliam,  Merionethshire. 
Hudson,  Hubert  E.,  Battle,  Sussex. 
Ord,  Georite  Rici-.  Streatham  Hill,  S.W. 
Pearson,  Jnhn,  Mayor  of  Liverpool. 
Walton,  Charlfs,  Manor-house,  East  Acton,  W. 

JUn>  AS  BONOBABT  COBBESPONDINO  HEXBEB. 

Wiazniewski,  Prince  Adam,  12,  Bue  de  Beaune,  Paris. 
The  paper  read  was  : — 

PRISON  LABOUR,  AS  AN  INSTRUMENT  OF 
PUNISHMENT.  PROFIT,  AND  REFORMATION : 
AN  EPISODE  IN  THE  PRISON  HISIORY  OF 
LOWER  BENGAL. 

By  Frederic  J.  Honat,  H.D.,  F.B.C.S., 

Late  Iniip«ctnr  Oeneral  nf  Prlsonn,  Lower  Bengal :  JtuUee  of  the 
Faace  for  <  alcotia ;  and  exercliing  the  powers  of  a  Hajsistnts  lo 
all  the  Frbou  uf  Ben.al,  Ac. 

1, — Intbodvction. 

The  proper  punishment  of  criminals  has  engaged  the 
time  and  attention  of  earnest  and  thoughtful  men,  in  a 
measure  commensurate  with  its  ^reat  political  and  social 
importance,  ever  since  the  publication  of  the  revelations 
of  the  philanthropist  who  is,  and  ever  will  be  regarded 
as  one  of  the  greatest  of  English  worthies,  and  one  of 
the  purest  and  most  disinterested  of  the  bene&ctors  of 
mankind. 

In  spito  of  all  that  has  been  said  and  written  on  the 
subject  since  John  Howard  lived  and  died,  and  of  the 
large  amount  of  practical  i-xperience  which,  in  these  days 
of  printing  and  publicity,  has  been  accumulated  and 
spread  abmod.  prison  discipline  is  still  one  of  the  un- 
settled problems  of  our  time. 

It  would  he  out  of  place  in  the  Society  of  Arts  to  dwell 
long  upon  theories  of  i-rime  and  punishment,  or  to  enlarge 
upon  the  details  of  prison  management  which  go  to  the 
formation  of  a  well-n>gnlated  and  effective  system  of 
gaol  discipline.  It  is  sufficient  for  my  purpose  to  assume 
as  proven : — First  that  the  immediate  object  of  imprison- 
ment is  the  punishment  of  the  offender,  by  his  ooropul- 
aory  removal  from  society,  and  the  consequent  depriva- 
tion of  all  the  enjoyments,  right*,  and  privileges  of 
liberty ;  and,  secondly,  that  the  end  of  imprisonment  is 
the  proteclicn  of  society,  partly  by  its  deterrent  effect  on 
others,  and  in  part  by  the  reformation  of  the  criminal 
himself. 

Chief  among  the  means  designed  to  effect  these  objects, 
ihe  law  has  provided  that  labour  shall  form  an  integral 
part  of  every  sentence  of  rigorous  imprisonment.  It  is 
vith  this  braneh  of  prison  discipline  that  I  propose  to 
deal  to-night  ns  it  is  that  which  fits  more  cloauly  into 
the  purposes  of  the  Society  of  Arts. 

My  intention  is  to  snhmit  to  von  the  recolta  of  Bfteen 
jrean'  experience  in  the  direction  of  the  priaona  of  the 


oldest  and  most  important  presidency  of  India,  To 
enable  you  to  judge  of  the  degree  of  importance  whidi 
you  may  be  disposed  to  attach  to  this  lengthened  az- 
perience  in  so  wide  a  field,  I  shall  proceed,  in  a  strictly 
logical  and  inductive  manner,  to  place  before  yon  the 
means  of  observation  which  my  of&cial  position  afforded 
me,  the  results  of  that  observation  on  the  paitionlor 
question  under  consideration,  and  the  conclosions  formed, 
after  much  study  and  practical  acquaintance  with  this 
confessedly-difficult  and  disputed  question. 

2. — HisTOBicAi.  Retbosfect. 

To  understand  the  present  state  of  the  oonviot  labonr 
question  in  Bengal,  it  is  necessary  to  take  a  brief  retro- 
spective survey  of  the  histoiy  of  the  pria<ms  of  that 
province.  This  is  instructive  in  many  ways,  which  will 
appear  as  I  proceed. 

Prior  to  1838,  no  regular  system  of  indoor  labonr  far 
convicts  existed  in  BengaL  The  most  hardened  oS«nden, 
and  those  sentenced  for  long  terms,  worked  in  chains  oo. 
the  public  roads.  The  sickness  and  mortality  among 
them  were  frightful ;  there  was  no  systonatic  attempt  to 
maintain  discipline ;  forbidden  indulgences  of  all  sorts 
were  readily  procurable  by  those  whose  friends  could 
bring  them ;  those  only  were  compelled  to  work  who  could 
not  purchase  immunity.  The  supervision  of  the  con- 
victs was  entrusted  to  officers  who  had  no  knowledge 
of  prison  management,  and  whose  only  care  was  to  make 
roads. 

Within  the  prison  walls,  matters  were  little,  if  at  all, 
better,  so  far  as  discipline  was  concerned.  The  menial 
offices  of  the  gaols  were  performed  by  convicts  of  suit- 
able caste,  and  similar  lunctions  in  public  offices  wen 
assigned  to  prisoners.  Not  a  few  were  employed  in  the 
households  of  Uie  officers  in  charge  of  the  gatda;  in 
&ct,  as  regarded  the  punishment  and  prevention  of 
crime,  the  whole  system  was  more  or  less  one  of  abnsa. 
The  bulk  of  the  prisoners  were  idle,  and  loitered  swaj 
their  time  on  the  station  roads.  All  who  could  afford  to 
bribe  the  gaoler  and  his  subordinates  led  a  life  of  ease 
and  indulgence.  The  poorer  prisoners  were,  on  the 
other  hand,  harrassed  and  tormented,  and  occasionally 
driven  to  acts  of  violent  resistance.  In  these  cirunm- 
atances  an  attempt  to  exact  a  little  more  work  from  the 
prisoners  in  Alipore  gaol  resulted  in  an  outbreak,  in 
which  the  governor  of  the  prison  was  beaten  to  death. 

The  attention  of  the  government  was  thus  directed  to 
the  prison  system  in  practice,  and  on  the  snggesticn  of 
Lord  Macaulay,  at  that  time  legislative  member  of  the 
Coimcil  of  India,  a  committee  was  appointed  to  examine 
into  the  whole  question  of- prison  discipline  in  India. 
This  committee  consisted  of  some  of  the  most  dis- 
tinguiahed  men  who  ever  took  part  in  the  govemmant 
of  that  empire.  Lord  Macaulay  waa  a  member  of  the 
committee,  and  its  secretary  waa  the  present  Govet>or 
of  Jamaica,  one  of  the  ablest  administrators  of  our  liiMa. 
Among  the  members  surviving  at  the  present  time  are 
the  Bight  Hon.  Sir  Edward  Ryan  and  Sir  Cbariee 
Trevelyan,  both  greatly  distinguished  in  the  hist<n7  <^ 
Indian  administration,  the  latter  still  active  in  all  good 
works  in  this  city. 

The  committee  collected  a  valuable  body  of  erideoee^ 
which  was  published  at  the  time,  and  prodneed  a  Uaatesty 
report,  from  which  dates  aU  improrements  in  the  manage- 
ment and  direction  of  Indian  prisons. 

Lord  Macanlay's  committee  remarked  that  "Uie 
sentence  of  labour  is  sometimes  sat  aside  by  allowinff 
the  labour  to  be  merely  nominal,  and  at  all  time*  an  «B- 
controlled  power  of  alleviating  the  sentenoe  of  the  law  is 
possessed  by  subordinate  functionaries,  whose  <mly  dn^ 
IS  to  carry  those  sentences  into  ezeoution.  Iliia  powor 
is  recognised  in  the  magistrate  alame,bot  there  ia  no 
doubt  It  is  exercised,  more  or  kaa,  aooc(din|f  to  the 
vigilance  of  that  officer,  bnt  still  evezywhere  exceeded 
by  the  gaol  darogaha  (gaolen). 

"  When  ezeruiaed  by  the  magistrate,  it  is,  we  believe, 
alwaya  wiOi  an  honest,  though  it  must  often  be  wish,  an 
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•Roiwoiis  reg^ard  to  the  crime,  the  general  character 
of  the  prisoner,  or  the  peoaliar  effect  which  a  particular 
kind  of  work  would  hare  npon  him. 

"  When  exercised  hy  Uie  gaol  darogah,  it  is,  we  heHeve, 
nerar  with  any  regard  to  the  crime  or  the  character  of 
the  prisoner,  bat  either  from  a  popnlar  respect  to  his 
caste  or  character,  or  from  a  knowledge  of  his  having 
the  means  of  paying  for  the  &Toar." 

Among  the  remedial  measures  suggested  by  the  com- 
mittee were  the  cessation  of  oot-door  employment,  and 
the  strict  enforcement  of  indoor  labour.  They  con- 
mdeted  that  the  immediate  object  and  ends  of  impruon- 
ment  would  beet  be  accomplished  by  the  infliction  of  as 
much  personal  pain  as  could  safely  be  inflicted  wiUiout 
injury  to  health.  They  consequently  set  their  faces 
■gainst  industrial  pursuits,  and  advocated  the  employ- 
ment  of  convicts  sentenced  to  labour  in  dull,  monotonous, 
and  wenriaome  tasks,  such  as  stepping  npon  a  tread- 
wbsel.  turning  a  capstan  or  hand  crank,  and  such  like 
unprofitable  and  aimless  occupations. 

The  tiead-wheels  and  cranks  were  only  partially  in- 
troduced, and  were  speedily  abandoned.  They  were 
Ibond  to  be  injurious  to  health  ;  to  be  an  unprofitable 
ose  of  laboar,  that  might  be  turned  to  good  account ;  to 
lie  attended  with  no  moral  benefit  to  the  criminal ;  and 
to  be  founded  on  an  erroneous  estimate  of  the  influence 
of  pain  to  the  individual  as  likely  to  deter  other  per- 
sona trom  entering  upon  criminal  careers. 

It  will  scarcely  Ira  believed,  but  it  is  nevertheless 
fane,  that  in  a  note  on  the  gaols  of  India,  prepared 
■tor  the  government  of  India  three  yean  since,  a  return 
to  this  nnwise  and  exploded  system  was  gravely  reoom- 
Bsnded  by  an  able  but  inexperienced  nnder-secretary,  it 
is  true — yat  it  was  adopted  by  the  government. 

In  IMS.  the  introduction  of  remunerative  industry  in 
ihe  prisons  of  Bengal  was  sanctioned  by  the  govern- 
ment at  th'it  time  administered  by  the  late  Earl  of 
EUenborongh,  and  a  circular  order  on  the  subject  was 
issued,  in  which  officere  in  charge  of  gaols  were  directed 
to  bear  in  mind  that  the  labour  imposed  was  to  be 
iq>poitinned  in  fixed  tasks,  and  to  bo  sufficiently  severe 
to  keep  the  prisonera  actively  occupied  throughout  the 
day,  with  necessary  intervals  for  rest  and  meau. 

Whtm  the  prisons  were  placed  under  my  supervision, 
in  November,  1856,  indnstaial  pursuits  were  carried  out 
in  69  of  those  institutions.  I  found  that,  as  in  1838, 
hot  in  a  somewhat  diminished  degree,  the  labour  was 
(egnlated  by  the  mRgistrates  according  to  their  several 
tmuics,  without  order  or  method ;  that  the  control  of 
-ths  gaols  was  practically  in  the  hands  of  the  snbordi- 
aates ;  that  task  work  was  rarely  or  never  exacted ;  that 
aoch  of  the  work  was  of  the  l&htest  description ;  and 
that  there  was  no  system  or  definite  object  in  the  regnla- 
tun  of  the  industry  of  the  priHoners.  I  endeavoured  at 
-MMS  to  change  all  this,  as  I  shall  presently  show,  but  it 
woold  not  be  right  to  withhold  from  you  that,  since  1 
Isit  India,  a  great  deal  of  controversy  has  arisen  as  to 
what  is  there  termed  my  system  of  prison  management. 
It  has  boHn  alleged  to  have  failed  because  hard  labour 
was  not  exacted  in  all  the  g^Is  of  Lower  Bengal,  and 
hecanse  punishment  was  sacrificed  to  profit.  In  this 
wmfliat,  the  judicial  element  of  punishment,  whatever 
tikot  may  he,  m  stated  to  have  been  lost  sight  of. 

It  ■  erident  that  two  distinct  questions  have  been  so 
auzHl  up  in  this  controversy  that,  as  usual  in  such 
eases,  the  truth  has  to  soma  extent  been  lost  sight  of. 
Tha  system  should  be  separated  frx>m  its  working, 
sad  saieh  be  made  to  bear  its  own  burden. 

I  a)n  quite  prepared  to  defend  the  system  itself; 
indaod  the  diract  purpose  of  this  paper,  on  an 
ioiportant  and  oaidinal  element  of  that  system,  in 
written  pnrtly  with  that  intention ;  but  I  am 
■ot  prepared  to  defend  the  imperfect  manner  in  which 
I  was  compelled  to  carry  it  out.  Against  this  1 
jtDtestad  in  the  strongest  language  that  a  subordinate 
without  insubordination,  could  employ ;  but  it  was  in  vain 
teflfteenlmgyean.    It  is,  therefore^  as  idle  as  it  is  in- 


correct to  charge  against  the  system  that  for  which  no 
system  can  fairly  be  held  responsible.  A  building  may 
he  planned  in  the  most  perfect  manner,  and  its  design 
be  on  the  most  correct  scientiBc  principles,  yet,  if  the 
materials  used  in  its  construction  are  defective,  it  may 
tumble  down.  What  sensible  man  would  think,  in  such 
a  case,  of  charging  upon  the  plan  the  collapse  which  was 
due  to  the  execution.  My  first  administration  report, 
dated  the  25th  of  November,  1856,  closed  with  the 
following  words : — 

"  I  cannot  conclude  this,  my  first  general  report,  on 
the  jails  of  the  lower  provinces,  without  bringing  pro- 
minently to  the  notice  of  the  Lieutenant-Oovemor  the 
cordial  co-operation  which  I  have  experienced  fit>m  most 
of  the  officers  in  charge  of  the  prisons  under  my 
superintendence. 

"  In  no  single  instance  have  I  experienced  the 
slightest  active  opposition  to  any  measure  of  reform 
suggested ;  and  yet  such  meHSures  are  provisionally  dis- 
tasteful, and  regarded  with  mistrust  and  dislike  when 
first  proposed. 

"It  is  true  that  I  have,  in'  some  instances,  had  occasion 
to  point  out  blemishes  and  defects  ;  but  instead  of  being 
surprised  th»t  such  should  exist,  I  am  astonished  at  the 
results  which  have  been  obtained,  in  spite  of  a  corrupt 
and  inefficient  subordinate  agency,  and  a  plan  of  con- 
struction of  prisons  which  in  many  cases  invites  escape, 
defies  classification,  rendera  penal  servitude  impossible^ 
and  nnites  every  quality  that  is  undesirable  in  a  place 
of  incarceration." 

In  1867,  having  then  had  twelve  years'  experience  of 
the  work,  after  summing  up  briefly  the  urgency  o 
the  introduction  of  the  cellular  system,  and  showing 
that  by  it  alone  the  dreadful  sickness  and  mortality  at 
prisons  in  Bengal  could  be  efiiictually  checked  and  con- 
trolled, and  an  effective  system  of  discipline  be  intro- 
duced, I  wound  up  by  stating  that  "  I  oread  to  lift  the 
veil  that  at  present  conceals  the  immoral  relations  of 
Indian  prisoners.  So  long  as  these  relations  continae, 
our  jails  will  continue  to  be  training  schools  of  vice  and 
crime,  and  all  attempts  to  reform  prisonera  must  be  un- 
successful." Those  relations  are  inseparable  frxim  col- 
lective imprisonment  in  all  countries:  they  are  merely 
intensified  in  India,  frt>m  physical  and  moral  causes. 

When  I  surrendered  my  ihurge  in  1870,  the  buildings 
for  all  purposes  of  discipline  were  rather  worse  than 
better,  for  most  inner  partition-walls,  and  such  like 
means  of  separation,  had  been  removed  with  good  effect^ 
to  diminish  sickness  and  mortality.  They  merely 
acted  as  cholt-ra  and  fever  traps,  and  were  of  no  earthly 
use  as  aids  to  discipline  by  effective  separiition. 

The  establishments  of  the  prisons  were  so  reduced  OS 
to  be  absolutely  insuffiuient,  anJ  efficiency  was,  in  every- 
thing relating  to  the  gaols,  sacrificed  to  an  nnwise  and 
singularly  inju<licious  system  of  economy — the  vain 
desire  to  reduce  all  the  presidencies  and  provinces  of 
India  to  a  uniform  standard  of  cost,  without  the  smallest 
reference  to  varying  lucil  conditions  that  cannot  be  dis- 
regarded in  BO  eztendnd  a  country,  and  among  people  as 
varied  as  their  soil  and  climate.  The  Punjab  pattern 
was  apparently  that  prefen«d,  and  I  have  no  reason  to 
suppose  that  it  was  unsnited  to  that  recent  addition  to 
her  Majesty's  pjssessions  in  Hindostan.  It  was,  however, 
about  as  applicable  to  Bent;al,  the  oldfSt  province  Ot 
India  (and  that  which  makes  up  f  )r  the  financial  defioi- 
ences  of  all  the  others,  while  deriving  no  advantage  bom 
her  own  prosperity),  as  would  be  the  absurdity  of  enlist- 
ing an  army  in  the  drfta  of  the  Oangea  to  hold  in  cheok 
the  wild  tribes  of  the  border  l^nd  on  the  most  northerlT 
frontier  of  India.  It  wiU  be  difficult  for  on  English 
audience  to  believe,  but  it  is  a  simple,  sober  fact,  that  for 
some  eighty  or  more  subdivisionsl  prisons,  or  lock-ups, 
as  they  are  there  called,  there  were  no  establishments  at 
all.  A  few  policemen  to  see  that  the  prisonera  did  not 
run  away,  and  to  escort  them  to  and  from  the  oonrt  and 
central  stations,  with  ond  of  the  snbordinate  cUvk*  of 
the  court,  on  an  addition  to  his  salanr  oftan  ^iffinge  » 
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month,  to  supply  them  with  food,  was  all  the  agency 
allowed  to  those  places  ;  and  yet  in  them  were  confined 
all  priaoners  sentenced  to  less  terms  than  14  days'  im- 
prisonment, and  all  the  more  heinous  oSunders  in  the 
oatlying  districts  until  they  were  committed  for  trial,  or 
to  undergo  their  sentences  at  the  sudder  stations  of  the 
zillahs — corresponding  to  the  county  towns  in  Elngl&nd. 
In  theae  sub-division  lock-ups,  some  25,000  persons  were 
confined,  or  passed  through,  in  the  year  1869  alone.  A 
good  deal  of  virtuous  indignation  has  been  expended  on 
title  ahaenceof  even  the  semblance  of  an  attempt  to  intro- 
duce some  element  of  punishment  beyond  the  mere 
diutting  up  in  such  places.  I  simply  ask,  what  was 
possible  in  such  circumstances  F 

TTpon  this  and  most  of  the  other  defects,  which  on  my 
departure  were  supposed  to  be  origin»l  discoveries,  and 
to  be  doe  to  the  absence  of  a  judicial  element  in  the 
administration  of  the  prisons  of  Bengal,  I  harped  as 
persereringly  and  as  unsuccesafuUy  as  S/tyloek  in  his 
agony  dwelt  on  his  ducats  and  his  daughter.  I  must, 
most  respectfully  and  most  emphHticHlly  decline  to  be 
hdld  responsible  for  a  state  of  matters  whiuh  I  did  my 
best  to  mend.  I  pointed  out  the  disease,  and  I  exposed 
its  evil  fully  and  fearlessly ;  the  apjriication  of  the  remedy 
did  not  rest  with  me.  As  to  the  alleged  sacrifice  of 
pnnidiment  to  profit,  and  the  iteration  with  which  this 
erambe  rtpetita  has  been  served  np,  if  it  really  existed, 
(  was  due  to  the  action  of  the  government  itself. 

If  there  was  any  falling-off  in  the  earnings  of  a  jail, 
the  ruling  authority  was  down  sharp  on  the  officer  in 
vboM  prison  it  occurred.  It  was  vain,  therefore,  fur 
me  to  preach,  and  to  attempt  to  enforce  the  principle, 
ihat  no  prisoner  should  be  employed  in  such  light  and 
4Btenmttent  labour  as  could  be  no  punishment.  How 
often,  and  how  wearily  did  I  report  that  there  was 
.too  much  li^ht  and  nominal  labour  in  many  of  the  jails. 
It  was  not  in  human  nature  to  expect  Uiat  the  officers 
in  charge  would  bring  down  the  cennure  of  the  govern- 
ment upon  themselves  for  a  defective  bHlxnce-eheet. 
iFrom  the  first  to  the  last  day  of  my  tenure  of  office,  I  wus 
not  armed  with  authority  to  enioroe  obedience  to  my 
orders,  and  I  felt  that,  in  too  many  CHses,  it  would  be  a 
asere  waste  of  time  and  temper  to  attempt  the  compulsory 
making  of  bricks  without  straw. 

But  I  do  not  blame  the  looal  government  nnder 
which  I  served  for  its  action  in  the  matter.  With  a 
zadically  defective  construction  of  prisons,  and  witJi 
kuktequate  establishments,  the  balance-sheet  was  the 
only  reliable  test  of  good  or  bad  management — and  on 
4hat,  I  think,  it  correctly  laid  great  stress.  It  is,  more- 
over, the  best  test,  if  not  the  only  one,  of  the  success- 
fill  application  of  any  industrial  system. 

'To  make  punishments  stinging  in  such  places,  by  the 
mere  employment  of  prisoners  in  such  apologies  lor  hard 
labour  aa  can  be  exacted  with  the  only  snboidioate 
agency  which  prison  officers  can  obtain  or  employ,  is,  I 
•m  convinced,  an  amiable  delusion. 

The  revival  of  the  obsolete  doctrine  of  making  prisons 
a  tarrw  to  evil-doers  by  anything  short  of  the  employ- 
ment of  torture  of  body  and  mind,  is  an  anachronism ; 
and  in  India  it  is,  in  addition,  a  mischievous  dt-lusion. 
There  is  already  an  unquiet  spirit  abroad  among  the 
people,  which  needs  the  most  delicate  and  carefulhandling; 
•nf  when  one  has  has  had  such  recent  and  painful  ex- 
perience of  the  little  hold  we  now  have  on  the  affections 
«f  the  people,  and  of  the  rapidity  with  which  the  most 
.giotaaque  fiincies  take  possession  of  the  public  mind,  I 
oonfeaa  tiiat  I  look  upon  all  sudden  and  ill-oonsidend 
obUtarations  of  the  ancient  ways  with  some  dexree  of 
.^prehension.  I  do  not  believe  it  to  be  by  any  means 
impoanble,  by  injndioions  mensures  of  severity — even 
if  they  were  correct  in  principle,  which  I  CHonot 
•nd  do  not  admit — to  convert  the  gaols  of  India  into 
•nother  greased  cartridge,  to  be  followed  by  another 
iMrioaa  explosion.  There  is  no  part  of  the  British 
'Empise  in  which  empirioal  acfaemes  of  oiviiiaation 
«M.M  dangwoai  ••  tkoy  are  in  India,    Tha  princes 


and  the  people  are  loyal,  and  I  believe,  are  beoomingr 
sincerely  attached  to  the  British  Crown,  hot  tliey  moK 
be  governed,  uiore  or  lees,  iu  their  own  way,  and  tbsK 
feelings  and  prejudices  must  be  respected,  evaa  when 
they  have  broken  our  laws,  and  become  the  inmataa  ot 
our  prisons. 

Btingal  has  been  singularly  fortunate  in  the  aeleotioo 
of  the  men  appointed  to  rule  over  her  sinoe  ahe  has 
attained  a  separate  government,  and  glad  am  I  to  fasvo 
an  opportunity  of  bearing  public  testimony  to  the  soand 
and  sensible  views,  the  constant  devotion  to  the  pre- 
modon  of  the  hHppiness  nf  the  people  snbJHOted  to  their 
rule,  and  the  eminent  ability  of  those  under  whom  it  wa* 
my  g<Kxi  fortune  tu  serve. 

Yet  the  nystera  is  not  sound  whickadmits  of  perpetasUy 
recurring  pKrturbatiim,  by  the  praotieally  noooBtroUea 
action  of  Hny  one  man  who  may  be  afflicted  with  miginal 
views,  and  have  no  hesitation  in  undeimioing  the  work 
of  eenturiea,  or  reversing  the  polioy  of  bis  prttlsossson, 
while  his  own  tennre  of  office  of  a  loKtrum  will  n«4 
admit  of  the  reconstruction,  on  •  firm  and  darMUe  haaia, 
of  any  of  the  politiral  and  social  edifices  whidi  be  on* 
wisely  destroys.  Incessant  change  of  mlera,  and  <tf 
^ns  and  principles  of  role,  is  the  greatest  defect  of 
Indian  administration,  and  is  fatal  to  progress  and  good 
government,  unless  oontroUed  by  a  sound  public  opinion. 
The  ressedy  for  this  is  to  bring  tfte  enlightened  poldio 
opinion  of  England  to  bear  upon  Indian  queations,  and 
to  obtain  f  >r  India  some  more  direct  representation  in 
the  imperial  legislature  than  she  enjoys  at  preaea^ 
as  well  as  to  introduce  into  the  Indian  Councils  theet* 
selves  the  most  advanced  of  the  native*,  in  suficieat 
numbers  to  eaeroise  soaae  degree  of  guidance  orar  thair 
deliberatioBS. 

3. — EhcHmnoN  of  Oaol  Mattofactubss  in  Calcctu 
IM  1856. 

With  a  view  to  ascertain  the  tnogiiiaB  aetaally  mada 
and  theexwotnitureofthereaultsobtained,  I  saggeatad 
in  February,  1856,  the  holding  of  an  Bxhibition  of  Oaol 
Maoufacturee    in   the   Town-hall  of  Caloutta.     Tka 
soggestion  was  approved,  and  the  exhibition  was  keU 
in  November  of  the  same  year.    Thirty-six  priaoos  in 
the  Lower  Provinces  and  ten  in  the  North-Wcatem 
Provinoes  contributed  to  the  exhibition.     TIm  articW 
exhibited    consisted    chiefly   of   cotton    cloths,    hand* 
woven    carpets,    blaakets,    horse    clothing,    saddletx, 
gunny  olot^,  paper,  oarpentery.  iron  work,  bricks  and 
tilea,  bamboo  and  reed  fabrics  (chairs,  mats,  Ac),  pottery, 
shnea,  and   a  few   other  things  of  minor  impuitanoa. 
With  a  few  exoeptims,  they  were  the  ordinary  mann 
favtures  of  the  prisons,  the  exoepti<xis  being  fabrics  of 
finer  qiialitit«,  made  as  samples  of  the  skill  attained  by 
convict  workmen,  but  for  which  there  was  no  local  sale. 

Some  of  the  convicts  were  members  of  different  crail% 
and  proficient  workmen,  prior  to  imprisonment,  lit* 
greater  number  were  agriculturists,  who  had  no  know^ 
ledge  of  any  handicrafts,  and  were  entirely  taofcht  aa 
the  gaols.  The  Sonthals,  an  aborigiuHl  tribe  of  Lunet 
Bcngxl,  became  skilled  wenvers  in  the  priaoas;  tkn 
Thugs  obtained  celebrity  aa  carpet  weavers,  dyeia,  ami, 
tent-makers  in  the  industrial  prison  of  Jubbulfore ;  oad 
numerous  other  prissners,  entirely  ignorant  and  onia- 
structad,  attained  remfirkable  skill  and  effi<-iei>c^  aa 
printers,  lithoKraphers.  paper-mnkers,  bnok-i 
potters,  carpenters,  blacksmiths,  and  mnsona. 

A  mere  glanoe  nt  the  exhibition  showed  that,  i 
proper  mansgenient,  gnols  mitcht  easily  be  oonvected 
into  aclKX^  of  indiwtry,  and  thus  fulfil  one  of  their  most 
important  functions— the  inculcation  of  habits  of  ' 
and  industry,  and  the  indoctrinatioo  of  the 
idle,  and  dissolute  in  the  meant  of  eaniiag  an 
livelihood  on  release. 

Having  )>rouKht  together  so  large  a  ooUeotiaa  *f 
prison  manufaotorea,  I  was  ansions  to  aaoertain  tiMsr 
commercial  vnlue,  uieir  abaolute  and  lelaltTe  Talaa  «• 
fcb«..  ««lth.  d-na^^^^t^y^-f^^g^^-te 
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■for  I  hem.  I  us*  bJm  d««innui  of  knowing:  it 
sany  new  aad  profitaUo  cfaaanels  of  indu«tr> 
mmaeftiiHt  oioyeaiagout  and  d«v6l«|mBnt  by  nieHn*  ot 
'eaoriabimhistTT'.  I  acowdinglyxldTCMed  Uie  Chaaiber 
4tf  Commevceof  OakiOtM, and  avliuitcd  tbe  aid  of  iteakiUvd 
tmniedgfo,  te  rcndartlie  fitat«ahifaitMn  of  piiaooinduMry 
i*  ladiMt  and  piobittily  in  (ke  w«rld,  jxactioally  utofuf. 
Hy  appeal  waa  responded  to  with  thn  cordial  z«<Mti- 
■o*  nai  UbccaUts  wbkh  bsTo  alwaya  di»tii^p>ithed  the 
oanhMBtB  of  Calaatte  in  obj<>cts  of  publie  luufttlneaa. 
A.  rnmnilttn  was  nppot«tod,  oonaiating  of  the  FnaideBt 
«f  Ika  Ohanbar,  the  Cooaul-Cicoanil  of  Amrriua,  and 

I  oi  tho  leading  maBchuU  of  tb«  city.  They  es- 
1  tbe  esUbiU  very  caratnlly,  and  AiniialuMi  an  in- 
npoat,  wUoh  is  OBotaiaisd  in  the  official 
iteoti  on  the  taUck  It  vmf  possibly  nst  be  dotmod 
lif  utti^  of  repotilioatian  is  the  J—muU  of  th*  Soeiely 
»fAtt»,vtaubU  the  first  fruit*  of  the  ll^ibilion  ot 
UU  ia  wamrti  and  intsscating  diaietisB,  sad  as  adocu- 
■HMt  aaiinly  ■Blmrwn  in  Ent^aod.  It  seens  to  me  to 
t>e  deairxbls  to  preserve  the  early  history  of  aU  snch 
«teti*  in  the  ladder  of  proxreas  in  a  form  ipore  available 
toi  imaanegt  teftmice  ttniraBofidal  rrport,  of  which 
there  are  »eay  feweopi»eTOe«MtBBe»  and  tliose  altogether 
iaMaasBUs  to  psoooa  iatenatad  intsaebsatjecU. 
f!^  wma^mti  tt  th»  eoiaaiittse  w«(».  nprsmibly  bbt' 


prised  ^  thw  calaBt  and  Taiirty'Of  the-  eahibition,  uid 
cgp  th*'  ^ality-  aad  paiiiectuNi  of  workmaaahip  which 
\  at  tho  attioles  eabibitsd,      In>  aubaiitting  the 

id-  tte  oaaMBitta».to  the-  Qsvemiawt,  I  maos  the 

Bgr  raaarksv  i&  a  diaeatiuB  whioh  I  bdieve  has 

)  thsB  ooca  advocated  in  the  SaoiBty  of  Arts, 

iholdaso  hoDonrable  and  distiagoishcd  a-positieo 
IB  Bslaiiwi  to  «•*  of  th»  most  remavhable.  fiMtmeaof 
modem  action  in  the  ngiaktiiMa  and  demlopoieot  of 
iakittrf.  After  bmafly  mfernng  te  the  soggestisiN  of 
<h»frii>wti(S'  on  the  speiaal  eiibj^iit«{>  pwM*  indasicy,  I 
aaid:— "  Bat  I  am  stnoicly  of  ofiaisik  that  itiavstiU 
■W^daairable  te  eat  end  the  paepesMls  of  the  oomatittee 
to  the  formation  of  a  great  trade  moseam  in  CMlcutta— 
*  ggsntis  uadSMakiag,  y«t  oa*.  which  has  become  a 
«  naatasi^  of  the  tuuet  aad  would  be  of  infinite  use 
in  thadarwlepraeDt  of  the.  industrial  and  oenmeroiid 
resootwvof.  thia  the  greatest  producing  ooustry  in.  the 


"Kooaocaa  have  watched  the  iaoreaae  in  the  expoit 
<t  raw  material  from  India  during  the  last  twenty  yeaos, 
sad  hare  sem  ttie  vast  quoatitiiis  of  silrer  abaer)ied  in 
their  poichaaet  without  buingi  coQvinoed  that  the  i«- 
ewutiia  ut  Britiah  India  ave  ausoeptible  of  an  bxtension 
«(  darelopiaeot  of  which  bat  a  fiiiat  estimate  can  nuw 
ha  imnad.  To  enameiate  those  at  preeent  known  would 
te-  a-  work  of  supotera(j;ation,  yet  the  iafurmatiun  re- 
^aniiag  them  ia  scanty,  and  confined  to  a  few  entei- 
friaing  apecolaturs. 

**  To  bring  bigother  Uts  prodoots  of  difiarent  parts  of 
(be  fimiatry,  to  uoUeot  esaut  inforraation  regarding  the 
■Hide  vt  their  production,  the  quantities  ia  which  they 
can  beobtain*^  the  implements  used  in  their  pmduction, 
aed.  aooh  particulars  regarding  tbem  aa  should  spread 
abaoad  nance  esaet  knowledge  than  is  at  present  poastiased, 
foaVl  nsi  fail,  in  my  buuible  opiaioa,  to  make  known 
maoy  article*  of  commercial  value,  hitherto  diaregHrded 
baeaiMB  unknown.  It  would  alae  lead  to  improvement 
in  the  preparation  of  those  already  well  known,  suuh  as 
night  ouasidi^rHbly  enhanoe  their  market  value. 

"  Mo  one  can  doubt  that  impruvementa  ia  the  ordinary 
aoaas  of  transit,  the  extension  uf  railwiys,  and  the 
iottodactiua  of  the  law  of  limited  liability,  would  give 
aaiapalae  to  lodiam  oonunsiee  such  aa  it  has  never  yet 
esneruiaced." 

Xhaeahibi'ioa  was  held  in  November,  1856,  aad  the 
■qiart  above  quoted  waa  written  in  March.  18o7.  'Iha 
bto  Uoad  Ounmag,  one  of  the  greatest  and  wisest  pro- 
COMoiaaad  ■fafmrni  who  ever  ruled  ovtv  the  Indian 
Bsiftrev  aiw  and  axpreased  high  ap(/r»val  of  the  exhibl- 
tioB  abo*«  referred  to.    I  have  reasoa  to  know,  fnun 


p«rBonnl  communication  with  him,  that,  if  the  Sepoy 
rrvult,  which  broke  ontsfaorUy  afterwards,- liad  not  en- 
gag,  d  his  deae  attention  for  Uie  remainder  of  his  stay 
iu  ludia,  the  qaeations  of  priaoBS  aad  commerce  would 
htT«  brrn  dealt  with  by  hun,  and  who  can  doubt  with, 
what  results. 

The  wants  of  Indiaa  commerce  have  not  been  fully 
met  by  the  Indian  conrta  of  the  various  exhibitions  since 
htilil,  or  by  the  departments  of  the  ludia-uffice  which  is 
devoted  to  it,  ander  the  able  and  indefati^ble  guidance 
uf  Dr.  Fui  bea  Watson,  excellent  and  creditable  as  it  un- 
doubtedly is.' 

To  return  from  this  digression,  which  naturally  aroee 
out  of  the  subject,  and  ioi  which  1  crave  your  pardon. 
In  my  rqiort  I  laid  dowa  .the  principles  of  action 
which  shuuld  regulate  the  indastry  of  prisons,  and  X 
fuUoweii  them  up,  as  far  aa  the  means  and  agency  at  my 
dispuaal  permitted,  during  the  whole  of  my  tenure  ox 
oOice ;  they  werev  that  prison  labour  should  be  penal, 
pn>IUabl«,  and  refonnatory ;  that  it  should  be  sbrictly 
mtramural  work,  contioUed  and  directed  by  special 
officer* ;  that  every  prisoner  sentenced  to  labour  should  be 
made  to  repay  to  the  State  the  whole  cost  of  his  punish* 
ment  in  gaol;  that  all  unprofitable  labour  should  be 
discontinued  ;  that  the  criminal  law  should  be 
amended,  to  the  ^tent  of  preventing  the  commntation 
of  labour  by  paynMut  of  a  fine,  which  degraded  labour 
in  a  manner  peculiarly  iiijaEious  in  India;  and,  in  short, 
that  prisons  should  be  moda,  sa  much  as  possible,  schools 
of  industry,  as  oombiamj^  more  completely  than  can  be 
(-ffi-cted  by  any  other  system,  the  punishment  of  th^ 
offender,  with  the  protection  of  society. 

How  far  I  was  aU*  to  carry  oat  the  piegiammo  oi 
I8S6  I  will  mention  presently. 

Xbe  answer  of  th*  gowemnent  to  my  report  oa  the 
OhoI  Exhibition  contained  the  fallowing  passages-: — 
<■  Th»  lieutenant-Qovamor  desires  me  to  present  to  yoi> 
his  warm  acknowledgments  of  the  very  able  manner  in 
which  the  exhibition  was  prepared  and  conducted  under 
yoor  gaidaace  aad  naaagaaiaMki;  and  his  heBonr  oaa 
bear  testimony  to  the  yery  interesting  and  successful  ap- 
pearancepresented  by  the  collection  of  minufactuies  when 
exhibited  in  the  Town-hall." 

The  thanks  of  the  government  were  communicated  t6 
the  committee,  and  inBtmctioBS  were  issued  to  all  officers 
iu  charge  uf  gaols  to  profit  by  the  suggestions  of  the 
coDiiiiitt«!e,  and  to  devote  increased  attention  to  the  in- 
dustrial department  of  prison  muiagoment. 

It  must  be  rememberied  that  exhibitions  had  not  then 
been  vulgarisi^  and  turned  into  toy  shops,  nor  had 
they  dep-irted  from  the  intention  of  their  illnstiioaB 
f.iuuder  that  they  should  be  schools  of  practical  instruc- 
tion, of  cultivating  taste,  and  of  the  promotion  of  com- 
merce by  the  apphcation  of  science  to  the  arts,  which,  in 
their  thousand  ramifications,  minister  so  much  to  the 
comfort,  hafipineas,  and  progress  of  mankind. 

From  1866,  the  subject  was  never  lost  sight  of,  either 
by  myself  i)r  by  the  Government  of  Bengal,  to  the  end  of 
the  tenure  i-f  office  by  Sir  William  Grey,  in  March,  1870, 
as  uiy  iaspeotion  and  administration  reports,  and  the 
oplers  of  the  government  show.  They  are  all  on  record, 
and  ileaerve,  I  think,  to  be  better  known  in  England  thaa 
they  are  at  present. 

While  men  at  home  have  been  talking  aboat  it,  and 
the  Howard  and  tiocial  Science  Associatioas  have 
recently  recorded  resolutions  as  to  th?  prinsiplss  which 
should  govern  prison  labour^  the  thing  has  been  done  in 
Intlitt  wiih  an  amount  of  success  which,  I  venture  to 
think,  entiilrs  us  to  some  little  credit  as  prisoa  reformers, 
worki^  in  a  more  extended  and  difficult  field  than  exists 
in  the  United  Kingdom.  , 

That  ignorance  of  what  has  been  done  in  India  should 
be  very  general  among  those  nnacquainted  with  that 
cuuntr}  is  natural  enough,  because  tho  ipftawation  u 
linked  up  in  official  reports,  of  which  few  copia»are sent 
to  England,  atid  fewer  still  read,  even  by  ttMMB  whose 
duty  it  ia  to  become  Mt^Dainfeed  with  then. 
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4.— BmoiUi  Oaoi.  Act  or  1864. 

In  1864,  an  Art  waa  pnaaed  by  the  Loc<tl  LegUUtare  of 
Bengal,  entitled  "  An  Act  for  thn  Regnlntion  of  Gaols, 
and  the  Enforcement  of  Diacipline  Unerein."  In  this 
Act  power  waa  given  to  the  local  government  to  prescribe 
rules  for  priaon  managemmt.  The  priaon  nues  were 
previously  scattered  through  a  number  of  circular  orders 
emanating  from  different  authorities.  There  waa  no 
logical  uniformity  of  plan  or  system  in  them,  many  of 
them  had  fellen  out  of  knowledge  Had  piactioe^  and  for 
several  of  them  there  w»s  nn  sanction  of  law. 

In  the  Bengal  OhoI  Code  of  1864.  drawn  ap  in  sooordanoe 
with  the  aS,  there  is  a  special  section  directed  to  the 
labour  and  employment  of  convicts.  The  rules  of  that 
section  contain  a  cLiBsificatinn  of  the  different  kinds  of 
work  carried  on  in  prisons ;  the  apportionment  of  labour 
with  reference  to  the  length  of  sentence ;  the  promotion 
of  prisoners  from  one  class  of  labour  to  another,  as  the 
romtfd  of  good  conduct ;  the  regulntion  of  the  labour  by 
task  work ;  the  punishment*  to  b«  inflicted  for  idleness, 
had  work,  wilful  destruction  of  material  and  implements, 
&o. ;  and  the  other  d«tails  needful  to  carry  oat  the 
systemstio  nse  of  labour  as  a  means  of  enforcing  disci- 
plme.  This  introduced  unifcirmity  of  qrstem,  and  placed 
prison  industry  upon  a  sound  basis.  Had  the  construc- 
tion of  the  prisons  and  the  provision  of  establishments 
by  the  government  been  such  as  to  give  fall  effect  to  the 
intentions  of  the  gaol  code  which  I  drew  up,  the  priaon 
system  of  Bengal  would  have  been  in  advance  of  uiat  of 
odter  countries.  As  it  is,  I  believe  it  is  not  behind  any 
of  them. 

Having  thus  disposed  of  these  preliminary  matten, 
before  proceeding  to  the_  consideration  of  {he  special 
points  contained  in  the  title  of  my  pnper,  it  may  be  as 
well  to  show,  as  briefly  as  possible,  the  nature  and  extent 
of  the  means  of  acquiring  a  knowledge  of  the  subject  of 
prison  discipline  which  my  official  position  (Voided  me. 

S.^BznM*  AMD  Natubb  or  tkb  Prisom  VKtAxnaan 
or  Bvioai. 

Uy  jurisdiction  and  authority  extended  over  the 
oonntnr  included  in  the  Lieutenancy-Governorship  of 
Bengal.  In  my  circle  of  supervision  were  fifty- 
nine  gaols,  and  some  eighty  lock-aps.  or  sub-divisional 
places  of  detention.  In  the  gHols,  which,  with  a  single 
exception,  the  European  Penitentiary  at  Huzambnrgh, 
wm  oomposite  institutions,  containing  prisoners  under 
trial,  civil  and  revenue  defaulters,  and  convicted  criminals 
of  all  classes  and  sent^'nces ;  the  numbers  confined  ranged 
from  fifty,  and  sometimes  under,  to  more  than  2,000  in 
the  Alipore  gaoL  In  them  were  confined  the  criminals 
of  a  siiwularly  varied  population,  little,  if  at  all,  short  of 
forty  millions  of  people,  includinf?  the  European  and  other 
prisoners  of  the  metropolis  of  British  India.  Through 
these  prisons  there  passed  annually,  during  the  whole  of 
my  incumbency,  an  average  of  not  less  than  80,000 
prisoners,  and  there  were  constanUy  present  between 
16,000  and  18,000. 

lie  numbers  sentenced  to  rigorous  imprisonment, 
of  which  hard  labour  is  a  condition,  constantly  present 
in  each  year,  were  as  follows : — 

Jf««  16.685 

««7  16,664 

JW*  16,121 

JS? i«.ie2 

JWf 16,472 

IMS  lfi,106 

}««* 1M26 

J22* 18.012 

}22 I7.a46 

1522 i««7i 

]fSi ".w 

wo 17,871 


Of  the  above,  10  par  cent  ware  employsd  as  gtA 
servants;  2Jper  cent,  were  engaged  in  the  later  yean  •■ 
conviots'  wuden  and  work  overseers ;  abont  6  pa  cent, 
were  unable  to  work,  on  account  of  old  age^inflnnityiCr 
constant  sickness;  and  all  convalescing  from  acnt* 
disease,  or  physically  nnfit  for  hard  laboor,  wen  oocnpisA 
in  light  and  almost  nominal  tasks,  chiefly  in  the  gaol 
garden. 

Taking  one  year  with  another,  leas  thsn  80  per  coit. 
were  employed  in  handicrafts,  or  in  remunerative  priaos 
industry.  Of  this  number,  very  neariy  two>thiros  had 
short  sentences,  in  which  it  was  nearly  imposaiUe  t* 
teach  them  any  trade  or  handicraft,  llie  majority  d 
all  prisoners  sentenced  were  from  the  agrionltuial  ilaasi», 
to  whom  the  teaching  of  handicrafts  was  of  Utda  nas^ 
as  they  would  not  follow  them  on  release. 

In  ue  above  enumeration,  I  do  not  pretmd  to  ha*« 
given  the  absolutely  exact  figures,  or  to  have  prodooed 
die  details  of  each  doss,  my  object  being  merely  to  giv« 
you  a  rough  idea  of  the  amount  of  human  matoial  upas 
which  I  had  to  work. 

6. — ^Natvbb  6r  thx  Ikdustual  Ogcutatioxs  rojxomB 

IK  XHB  GaOU  in  LoWaS  Bl»OAI> 

The  handicrafts  and  other  remunerative  occapataoaa 
infaroduoed  were  classified  as  follows  in  the  gaol  code,  the 
doaaes  representing  the  severity  of  the  labour : — 

J'int  Ctmn. — Oil  pressing,  lime  grinding,  flour  griad" 
ing,  paper  ponnding,  pinnding  bncks  for  mortar,  paper 
polishing  by  hand,  prmting  (press  work),  bo«>ktniiduif[ 
(press  work),  digging  a^  carrying  earth,  diHWiag 
water,  cleaving  fire  wood,  sawing  wood,  scavengrring 
and  carrying  away  night  soil,  tile  and  biick  nuudagv 
bowing  wool  for  blanket  weaving,  blacksmithsT  woH^ 
stone  breaking  for  metalling  roads. 

Btemd  CUu. — ^Masonry,  papermaking  by  hand,  blsnkwt 
weaving,  gunny  weaving,  cotton-doth  weaving,  ooi^ 
weaving,  supplying  masons  with  materials,  storing  gnnv 
oanring  or  pompmg  water,  carpentering,  coaapoatMi^ 
worK. 

Third  CZu*.— Tsiloimg,  dyeing,  folding  and  stitdiing 
books,  reading  prooCi  i^  lithogiaphio  writing,  apinning 
twine  or  tiiread  by  hand,  leather  worlLsising  and  drying 
paper,  weeding;  and  removing  decayed  vegetation. 

Almost  all  the  work  referred  to  was  huid-laboar,  sad 
the  implements  used  were  of  the  simj^estond  mdast  oon" 
struotion. 

To  render  imprisonment  nsefnl  to  the  agricnItBnd 
clsssos,  and,  through  them,  to  benefit  the  ouuntry  at 
large,  of  which  the  general  agriculture  is  of  a  most 
primitive  description,  I  strongly  urged  upon  the  attesnion 
of  the  government  the  desirability  of  establishing  penal 
agricultural  ooloniea,  on  the  plan  of  those  of  Algeria  sad 
Corsica.  No  action  was  taken  on  my  suggestion  op  t» 
the  time  of  my  leaving  India,  but  as  a  special  agii. 
oultuial  department  has  since  been  instituted,  it  is  not 
improbable  that  something  may,  ere  long,  be  done.  IT 
judiciously  managed,  it  may  be  tiie  instrument  of  modi 
nod,  and  a  for  Better  means  of  rewarding  good  cob- 
duct  in  gaol  than  remission  of  sentence,  and  it  ahonld 
rnpay  the  whole  of  its  cost,  a  conditicm  which  I  think 
should  be  exacted  from  all  g}  steins  of  prison  laboor, 
and  be  redded  as  the  teat  of  their  tSciency.  There 
is  no  evading  this  test.  All  others,  being  baaed  on  tli^ 
most  fallible  and  unstable  of  all  founaations,  human 
testimony  and  judgment,  are  thoroagbly  unreliable. 
Instead  of  '*T.O.  and  other  mysterious  marks  oa 
the  arm  of  a  convict,  I  should  prefer  to  see  a  rennd 
of  the  money  value  of  the  labour  performed  by  him, 
and  from  thia  I  should  judge  of  his  conduct  in  prison. 
He  may  sham  piety  and  obey  the  priaon  rnlea  frtxB 
motives  of  self-interest,  without  their  proving  that  he  has 
derived  any  moral  boiefit  A«m  his  confinement.  H* 
rsnnot  feign  a  day's  weaving,  printing,  tailoring,  or 
carpentering  if  he  has  not  performed  them,  and  their 
honest  performance  cannot  foil  tq  baiefltvi^.o.BatI 
■m  antidpating.  Digit  zed  by  VjOUVIL 
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7.— TnMMeui.  Bnvu*  of  Fbimn  Labovk  ih  Bbhoal. 

The  first  of  the  oonditiona  of  jsiioa  laboor  which  I 
luve  promised  to  elucidate  is  iU  economical  aspect. 
Thi«  ia  beet  determined  by  its  balance-shnt-ts  or  fimmcial 
tainllk,  bat  as  the  limits  Beceaurily  imposed  upon  me 
weTfii^  m^  giving  yoa  the  details  of  the  fij^irtss  in  each 
Diaach  of  indnatry,  which  are  pteserved  in  minute  detail 
in  my  teporta,  I  shall  submit  to  yoa  only  the  gross 
(•salt*. 

The  nat  profits  realised  from  the  laboar  of  the  oonTicts 
•rtoiillT  employed  in  handicraft,  after  deducting  the  cost 
«(  i«ioaiietinn,  -wtn, in xoaiid  munbeia,  as  follows:^ 

t. 

18SS-66  11.019 

1S5»>67  IMUO 

1867-68  10,841 

lB5»-60  14,086 

1860-61  88 124 

1861-63  64,642 

1862-63  30,604 

M6S-64  64  642 

1864-66  82  988 

1865-66 36,648 

1866  14,287 

1867  41,168 

1868  66,817 

186*  4«.<^8 

1870  46,274 

In  all,  aeaily  ludf  a  million  of  money.  In  1866,  the 
■seooats  weio  made  ap  foi  only  eight  months,  to  intio- 
4aae  the  wJendar  in  plsoe  of  the  official  year,  whidi 
ended  on  the  30lh  of  April. 

U  the  liouts  of  time  and  space  permitted,  I  could 
skew  yoa  in  miniite  detail  tluit  each  skilled  prisoner 
MiphlfuA  in  handjcrafts,  strikinK  the  average  of  hU  the 
tuiit,  auand  oonsidsrably  more  than  he  cost ;  that  five 
•f  tha  prisma  under  my  chatga  were  at  vaiioas  times 
aaif-atpportuig,  aad  that  one  of  them,  the  ifnat  industrial 
frias*  at  Aiipoie,  a  sobiirb  of  Galeotta,  has  repaid  very 
oaasidaratiiy  niare  than  its  cost  for  the  last  tun  years  oon- 
tinnonrty.  Likewise,  that  40  per  cent,  waseariied  of  the 
wheteoostof  theprisoasof  liower  Bengal,  inoloding  the 
■iintismmii  of  all  classes,  those  under  trtHlas  widl  as  the 
ttaotaada  injnilirinnsly  but  strictly  legally  sentenced  to 
•Jiplw  iaspriswiaent,  oroooipnlsory  idleness — a  pruvisim 
«f  tha  onoiiiud  law  wkacli  I  hold  to  be  as  seussless  as  it 


It  «iU  not  ba  eaa^  to  convey  to  you  an  idea  of  the 
diffirwitina  ondar  which  this  was  accomplishtid.  for  the 
Msiscity  of  the  gaols  in  Lower  Bengal  exhibited,  as  I 
Jasv»alna<ly  stated,  almost  every  possible  il»feot  of  oon- 
rtumiuii  aiM  anangement,  aad  the  establishments  were 
east  down  to  so  dangerous  an  extent,  as  to  lisnder  it 
impoasiblo  to  work  an;^  sc^me  of  discipline  with  the 
salteaua  cara  and  attention  to  detnils  neccna^ry  to  render 
SBch  plaoea  efSoieat  instruments  of  punishment.  Httd 
By  constant  aad  earnest  appeals  to  the  guvtirmnent  for 

aper  and  secure  prisons  and  adequate  estnblishmeats 
I  sttwnrifd  to,  the  gaols  of  Lower  Beognl  would  lung 
a  have  been  entiiuy  self-so[^rtinK,  ami  h^ve  censed 
to  te  a  bartheB  to  the  taxpayer.  Hnd  I  even  been 
allowed,  as  I  mere  than  once  advocatnil.  to  tixpund  the 
ouMuy  earned  in  the  prisons  in  remudyiux  their  most 
<rjfiag  dsfectSi  the  same  reenlt  would  have  been  attaiued, 
sntboot  additioaal  char^te  to  th«  Imperial  rrveuues. 
Kriaons  most  be  maintamed  at  the  tublio  charge  in 
whatever  waj  the  prisoners  are  employed.  To  make 
erin*  repay  its  cost,  even  if  it  were  nut  attvndxd  with 
direct  beiiefit  to  tho  criminal  dusscs  by  teNuhing  them 
habits  of  order  and  industry,  seems  to  me  to  be  not  only 
rrasonahle  but  right. 

Of  all  false  economies,  I  believe  there  is  none  more 
misehiavoas  than  that  of  attemptin)^  to  save  expense  by 
mViing  iiiasriiio  and  nnsMitabla  pruons,  and  ilnpriviug 
dismofthe  establishments  without  wliich  it  is  impossible 


to  enforce  order  and  maintain  discipllna,  withoat  teatiting 
to  punishments  inconsistent  with  homaaity  and  oiviljiar 
tion.  Such  prisons  not  only  set  aside  the  intention  of 
the  law  in  the  punishment  of  crime,  bat  render  nogatoiT 
the  enormous  cost  of  the  judicial  and  police  aaeaw 
maintained  for  the  detection  of  odme,  and  tlw  trial  ani 
conviction  of  criminnls. 

In  speaking  of  relaxations  of  discipline,  introdnoed 
from  a  view  to  economy,  Archbishop  Whately  remarked 
that,  "  all  the  vulgar  opinions  on  the  subject  aif 
founded  in  error.  Economy  is  not  the  end  of  puniahT 
ment,  nor  is  the  system  porsned  truly  economicaL" 

All  my  proposals  for  measures  which  wonld  diieotljr 
diminish  crime  and  strengthen  national  virtue,  by  pie- 
veating  the  contamination  inseparable  from  all  o(weer 
tive  systems  of  imprisonment,  were  met  by  objeotiant 
on  the  score  of  expense,  implying,  as  the  same  sound 
authority  pots  it,  that  "  morality  ia  leas  important  tbsA 
money,  or  that  vice  is  a  less  evil  than  taxation." 

True  it  is  that  "  even  if  the  soppreasion  of  crime  could 
be  purchased  at  a  dear  rate,  the  sacrifice  of  pahlic 
revenue  would  be  repaid  at  an  usniioiu  interest  by  Qa 
increaae  of  public  morality. 

"A  dktmf  punishment,  which  inereaaes  crime  aa4 
punishes  criminals,  is,  in  the  end,  less  economieal  thui 
a  system  which  represses. crime  aad  greatly  ledaeea  tib^ 
nnmber  of  criminals.*" 

Tet  tiuM  was  strictly  the  mannes  in  which  this  niaat 

?nestioa  was  dealt  with  in  India  while  I  was  l£^e. 
then  niged,  and  I  still  maintain,  that  prisons ^which, 
from  defects  of  constmotion  sad  arrangements,  ore  sooh 
as  to  become,  as  i»4c4uitat4  rti,  training  sohoob  of  vice 
and  crime,  are  T^ona  than  useless.  Th^  sro  a  ""'^dn' 
and  a  r^roach. 

Central  or  convict  prisons,  for  idiieh  I  pleaded 
earnestly  aad  incessantly,  were  at  last  sanctioned,  and 
three  of  thnra  were  in  course  of  ooTntmetion  when  I 
resigned  my  office.  The  plan  adopted  by  the  govan^ 
ment  of  India  is  not  such  as  any  person  acqusintad.witt 
the  sabjoct  oonld  Miprove  or  saaatioB,  and  I  am  of 
opinion  that  to  boiid  sqch  place*  is  a  meia  wattq  tt 
pobUo  money. 

8.— EooMoiocAL  Objsotioks  to  Coimci  T-A1Yf"B- 

Before  dismissing  the  subject  of  the  eoosonuosl  ad- 
vantages of  oonvict  laboor,  I  ought,  perhaps,  to  say  a 
few  words  upon  the  economical  obfeoUons  which  have 
been  raised  to  industrial  employment  in  prisons. 

Prison  labour,  when  devuted  to  indostiial  pmsniii, 
most  undoubtedly,  to  a  certain  extent,  eome  into  com- 
petition with  free  labour  of  the  same  class,  and  I  main- 
tain that  it  has  a  perfect  right  to  do  so. 

Prisons  are  a  charge  against  the  public  rsvennea,  aad 
it  is  just  and  proper  that  tbis  burden  should  be  lightened 
as  much  as  possible.  It  would  be  wrong  in  principle; 
and  opposed  to  all  sound  maxims  of  economy,  that  the 
interests  of  individuals  (or  of  small  sections  of  the  com- 
munity) should  be  protected  at  the  cost  of  society  at 
large.  It  should,  Imwever,  not  be  forgotten  that  the 
criminal,  had  he  not  taken  to  evil  oourses,  wonld  him- 
self have  competed  with  others  of  his  own  class  or  trade 
in  the  laboar  market.  _  To  teadh  him  an  industrial  vat' 
suit  that  will  enable  him  to  gain  an  hunest  livelihood  on 
release  is  merely  to  restore  him  to  his  natural  position ; 
and  sorely  it  is  an  unmixed  gain  to  society  that  by  this 
process  he  should  be  converted  into  a  profitable  producer 
from  an  unprofitable  cunsuaier.  Is  it  not  also  quite 
certain  that  society  is  itself  rvsponsible  for  some  of  the 
evils  inflicted  upon  it  by  crime  and  ignoranoe — twin 
children  of  an  unnatural  parent — and  that  it  is  bound, 
by  every  principle  of  morality  and  self-interest,  to  repair 
the  injury  by  every  means  in  its  power. 

The  only  industry  that  was  serioasly  objected  to  in 
connection  with  the  gaob  of  Lower  Bengal  was  ths 
spinning  of    jute  and  hemp  by  the    introduotioB  of 
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marhinery  in  the  Alipore  gaol.  The  main  Rroond  of 
objection  to  it  waa  that  it  interfered  with  a  oraoch  of 
inaottry  which  needed  enconrngement  and  protection. 
The  eommeroial  in&nt  which  requires  such  dry  norsing 
mtut  be  a  puny,  sickly  child,  which  it  would  be  of  no 
permanent  intweet  to  the  commercial  fiunily  to  rear. 
Bat  the  history  of  the  jute  trade  showed  that  this 
was  nut  a  sound  objection,  inasmuch  as  the  whole 
of  the  private  jute  mills  and  gaols  together  were  only 
aUe  to  work  up  a  small  portion  of  Ute  raw  materiia 
exported.  Cranny  weaving  was,  moreover,  an  established 
ocunpation  of  the  prisons  for  some  twenty  jears  before 
the  jute  mills,  which  they  were  said  to  mjore,  were 
called  into  existence. 

The  merchants  of  Calcutta  are  an  enlightened  and 
liberal  body  of  gentlemen,  and  some  among  them,  who 
had  objected  strongly  to  the  introduction  of  machinery 
at  Alipore,  admittra,  when  they  visited  the  gaol  and  saw 
it  at  work,  that  its  employment  wss  unobjectionable  on 
economic  grounds. 

The  fiu!t  was,  that  the  introduction  of  machinery  to 
spin  yam  in  the  gaol  was  due  to  the  action  of  the  jute 
companies  themselves.  The  labour  of  hand-spinning 
was  too  light  for  prisoners  sentenced  to  hard  work ;  the 
yam  was  in  ooniequence  purchased  in  the  open  mwket, 
and  woven  in  we  prison.  The  establishment  of 
jute  mills  affaeted  the  hand-spinning  of  the  bacaar 
so  considerably  as  to  render  it  almost  impoanble  to 
obtain  yam  except  fiom  Uie  mills.  The  mill-owners 
imposed  such  a  price  '  upon  it  as  to  render  it  im- 
possible to  work  it  up  in  the  gaols  without  loss. 
Oi-CHsionally  they  refnaed  to  supply  it  at  all,  when 
some  1,600  prisonen  were  suddenly  thrown  out  of  work 
at  Alipore,  sometimes  for  weeks  tc^jether.  This  was  so 
serious  a  contingency,  and  acted  so  injuriously  upon  the 
Tegnlatioo  and  disci^ine  of  the  prison,  that  I  represented 
the  mHtter  strongly  to  the  p^vemment,  and  obtained 
sanction  to  render  \he  gaol  independent  of  the  fluctua- 
tinns  of  the  markets,  uid  of  the  caprices  of  the  jute 
oonipaiiies* 

.  'l'n«  only  other  tmnch  of  prison  industry  that  waa 
objected  to  vras  the  printing  press ;  but  this  objection 
was  never  very  strongly  urged,  as  the  printing  at  Alipore 
has  always  been  restricted  to  work  for  the  government. 
F«w  dispute  that  the  State  has  a  right  to  utilise  the 
labour  at  its  disposal  in  its  own  service,  and  thus  to 
diminish  the  ooit  of  the  prisons  to  the  publia 

I  may,  perhaps,  be  pennitted  here  to  explain  why  I 
added  printing  to  the  industrial  oooapabons  of  the 
Alipore  gaol,  and  extended  it  until  it  has  become  the 
moat  imporUnt  branch  of  prison  industry  in  Lower 
BengaL  It  waa  with  no  mere  intention  of  diminishing 
the  cost  of  piintinf  to  the  government ;  it  was  entirely  in 
the  interests  of  prison  discipline,  and  with  a  view  to  its 
ultimately  becoming  a  powerful  instrument  of  national 
progreas.  Printing,  in  its  various  departments,  includes  a 
larger  amount  of  skilled  and  unskilled  labour  than  any 
other  kind  of  prison  oocnpatian.  Its  educational  influ- 
enoR  is  very  gnat;  the  work  can  be  guaged  to  thenieest 
degree  of  accuracy;  and  those  trained  in  the  prison  press 
have  no  difficulty  of  procuring  employment  on  release. 
But,  above  and  beyond  all  this,  the  time  is  rapidly 
approadiing  when  the  government  of  India  must  dad 
with  the  question  of  the  education  of  the  masses  of  the 
people  committed  to  its  charge.  No  progreas  can  be 
made  in  this  direction  without  the  supply  of  simple 
elementary  school  books  b^  the  million  for  the  million. 
The  gaol  presses,  with  their  steam  apiUianoes,  can  alone 
meet  this  demand  at  inch  rates  as  Would  bring  the  books 
within  the  reach  of  the  people  at  large,  but  which  would 
not  remunerate  private  industry. 

I  know  of  no  way  in  which  those  who  have  injured 
society  by  their  crimes  can  bettor  repair  that  injury  than 
by  helping  to  diiAisek  throughout  the  length  and  breadth 
of  the  land,  the  lig^t  of  knowledge.  Ignorance  and 
criii.e  are  so  intimately  aaaooiated,  QuA  to  dispel  the  one 
is  practically  to  diminish,  if  not,  in  numberless  cases,  to 


remove  the  other.  I  trust,  therefore,  that  althonglk  sy 
connection  with  the  prison  department  of  Bengal  hM 
ceased,  this  ^reat  object  will  not  be  lost  sight  of  when 
the  time  for  its  aooomplishment  shall  arrive. 

9.— DlSCIFUVABT  ASPBCT  OF  PbiSOM  LabOUM. 

Having  thus  disposed,  I  am  afraid  very  imperfiaetly, 
of  the  economic  relations  of  prison  labour,  I  come  to  tM 
consideration  of  its  infiuenoe  as  a  means  of  enibitii^ 
discipline. 

It  may  appear  somewhat  singular  to  raise  such  a  qnes* 
tion  at  the  present  time,  yet  I  am  disposed  to  think  that 
much  of  the  opposition  to  the  general  intxodnctioii  of 
industrial  occupations  in  gaols  is  founded  on  the  beliel 
that  they  are  not  penal  in  character,  do  not  afford  hard 
labour,  and,  therefore,  do  not  fulfil  the  supposed  inten- 
tion of  the  law.  Lord  Macaulay  and  the  Bengal  Prison 
Discipline  Committee  of  1838  considered  that  the  labour 
of  prisoners  should  be  dull,  monotonous,  and  weaiiaome  ; 
and  many  persons  suppose  that  nothing  can  be  regarded. 
as  penal  labour  that  is  not  associated  with  severe  and 
susteined  muscular  action. 

Upon  this  subject  Bentham  has  written  wisely  and 
welL  He  says  tliat  "an  occupation  is  a  aeries  of  acta  of 
the  same  kind,  or  tending  to  tne  same  end.  An  occupa- 
tion considered  in  itself  may,  in  the  first  instance,  bu 
painful,  agreeable,  or  indifferent,  but  continued  beyond 
a  certain  len^ith  of  time,  it  will  always  become  disagiee- 
able.  This  u  true  of  all  tasks  without  exoqition,  and 
particularly  so  of  those  which  are  pleasant  at  first,  but 
ultimately  become  more  disagreeable  than  those  whidi 

are  naturally  disagreeable To  render  the  sum  of  a 

man's  occupations  agreeable,  he  must  be  able  to  pass  from 
one  to  another,  according  to  his  taste ;  all  oomiralaaiy 
occupation  is,  therefore,  painfbl." 

Now,  an  inseparable  condition  of  all  prison  laboni  ia 
that  it  M  oompuuory ;  that  it  not  only  owDapals  the  con- 
vict to  do  that  wUdi  must  be  distostofnl  to  him,  bat 
prevents  his  occupying  his  time  in  any  employmenk 
which  might  suit  his  &ncy,  or  be  otherwiso  agriaabK 
"  The  net  value  of  the  pleasure  which  sa  individual  loaes 
bva  forced  occupation  is  equal  to  the  sum  total  of  all  the 
pleasures  which  ne  might  have  been  able  to  proonra  had 
he  been  a  free  agent."  Judged  by  this  standard,  all 
prison  occupations,  when  continued  from  day  to  day  ia 
fixed  tasks,  for  ten  weary  honn,  in  dull,  nonotonoM 
succession,  must  be  regarded  as  penal,  however  aUglit 
may  be  the  actual  muscular  poww  exerted  in  each  atey 
of  the  labour.  Those  which  involve  great  nuseolas 
exertion  can  only  be  continued  for  short  periods,  wiA 
intervals  of  rest.  They  leave  a  large  margin  of  anocon- 
pied  time,  which  is  about  the  worst  tetSnn  that  eaa 
characterise  anjr  description  of  prison  occupation.  Henoev 
in  my  humble  judgment,  the  trosd- wheel,  the  omnk,  tbn 
shot-drill,  and  all  such  aimless  tasks,  are  not  only  a  waste 
of  power  that  may  and  ought  to  be  devoted  to  soma 
useful  end,  but  they  tend  to  bmtelise  and  degrade  tha 
individuals  subjected  to  them.  Again,  the  dogged  to- 
sistance  to  authority  and  the  feelings  of  resentment  cs—ed 
by  all  such  descriptions  of  labour  are  destructive  ot  tba 
feelings  and  influences  which  lead  to  rofatmation.  Of 
two  descriptions  of  labour  which  act  equally  in  prodnoinff 
physical  exhaustion,  that  which  results  in  soma  usefiu 
work,  is,  I  am  convinced,  of  far  more  use  aa  an  inatra- 
ment  of  reform  than  that  which  ends  in  nothing  bat  n 
weary  frame  and  an  angry  heart.  Some  yean  aiaoe^ 
when  it  was  objected  to  my  system  that  it  was  not  deserv- 
ing of  the  name  of  labour,  I  institnted  a  series  of  aspari- 
mento  to  determine  the  exact  amount  of  muscular  povMr 
exerted  in  various  prison  manuiactnrea.  Time  will  only 
allow  of  my  mentioning  one  of  them — ^Ihe  weaving  of 
gunny  doth,  in  which  some  hundreds  of  prisonen  worn 
daily  engaged. 

Each  convict  in  the  Alipore  gaol,  when  fairly  skillad 

as  a  gunny  weaver. — an  amount  of  proficiency  aoquired 

in  a  few  months — is  required  to  weave  twenty  yaida  of 

gunny  doth  ia  an  ordinary  worUng  day  qf^ten  bosu*. 
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Bwh  jard  of  snefa  doth  reqnlrea  an  arerage  of  365 
tfafwds  far  waft,  Deceasttating  7,300  pnlla  of  the  beam 
Ibrthefall  taak.  Direct  experiments  showed  that  each 
foil  rrqnirea  an  amoimt  of  mnacnlar  force  eqnal  to  Ufting 
a  wvight  of  mght  pounds  a  foot  from  the  groand.  The 
dafly  Itboiir  of  each  weaver  was  thus  found  to  be  equal 
to  nmng  a  weight  of  sereral  tons  a  foot  from  the 
gnmnd.  Several  other  descriptioDS  of  prison  indostries 
were  feond  to  be  equally  severe,  some  of  them  so  moch 
■0  as  to  be  oand  onlyas  oorreotive  Ubour  for  breaches 
of  gaol  dne>i>li]M.  The  labour  which  appeared  to  be 
the  Ughteat  in  the  prison  was  found  to  bo  in  reality  a 
■evoe  task.  It  was  the  placing  of  a  sheet  of  paper, 
with  care  and  exact  adjustment,  on  a  press  cylinder  for 
printing.  This  proceeding  had  to  be  repeated  at  least 
1,600  tioMS  a  day,  or  once  in  every  twenty  nconds.  The 
iadividiiak  so  employed  were  tolerably  well  tired  at  the 
and  of  each  day'*  work. 

Thvie  is,  then,  I  am  of  opinion,  no  sound  or  tangible 
objection  to  the  employment  of  convicts  in  handicrafts 
on  the  groimd  of  their  not  providing  the  hard  labour 
required  by  the  law. 

10. — Usxs  Aim  Abusss  of  Pbibon  Labovb,  and 
Imfusonicbnt  Oemekallt. 

The  chaisiBter  of  the  labour  assigned  to  convicts  mnst 
d^emd  npon  the  objects  which  it  is  intended  to  fuMI. 
If  it  is  intended  simply  to  be  a  means  of  ooeroion.  and 
to  huaas  and  worry,  without  any  thonxht  of  bpnefiting 
Mr  hnmaniaing  those  who  have  offended  against  the  law, 
the  nore  it  ia  an  exncise  of  mere  brute  force  the  more 
efieetnally  it  will  answer  that  end.  But  are  such 
mtaanrta  joatifiable,  and  ouKht  they  to  be  the  purpose 
eoDtempUiud  by  the  leg^islatore  in  the  provision  of 
laboor  eeatniiwid  in  tiie  criminal  law  ?  I  have  no  hesi- 
tatioa  in  daoiaring  my  conviction  that  they  are  not  only 
not  justifiable,  but  that  they  are  in  excess  of  the 
nwwities  of  the  case. 

Beirth%pi  has  classed  the  cironmstances  associated  with 
iaqpriaoDiaent — which  he  terms  inoonvenienues — under 
thras  heads,  vis.,  the  necessary  inconvnnienoes.  the 
snesaoij  inaonTenieoota,  and  those  which  must  be 
icAided  as  abaaea. 

Tbe  neetasary  inconveniences  are,  the  loss  of  liberty, 
irith  all  the  oonaeqnences  arising  firom  thia  luss— dis- 
nqMiao  of  &mily  and  social  ties,  destruction  of  business, 
a  auapaborj  state  of  existence  in  all  matters,  and  the 
iMitiiesHj  of  conforming  to  strict  regulations,  in  which 
ao  fraedom,  evm  of  wui,  can  be  exer^^ 

The  aooeaaory  pains  are,  a  compulsoij  dietary,  un- 
f»Mtclalil<i  means  of  repose,  total  exclusion  of  society, 
even  to  seeing  friends  or  relatives,  forced  association 
'With  all  sorta  of  persons,  absence  of  the  means  of  cum- 
■■lieating  with  the  outer  world,  and  enforced  labour  in 
VBCORgenial  poiaaits,  or  compulsory  idleness. 

i  of  these  are  justifiable,  and  all  in  excess  of  them 

Now,  it  appears  to  me,  that  the  necessary 

inconveniences  of  imprisonment  are  in 

sufficiently  severe,  and  as  much  as  society 

I «  right  to  impose. 

Beeeaiia,  who  is  one  of  the  most  logical  writers  and 

I  oo  this  snlgeot,  remitrks  that,  '*  If  it  cxn  only 

l>e  prowcd  that  the  severity  of  punishment,  thouijh  not 

immediately  contrary  to  the  public  good,  or  to  the  end 

far  wUeh  they  were  intended,  viz.,  to  prevent  crime,  )>e 

SMlasa,  then  snoh  severity  wonld  be  C'lntmry  to  those 

karfleent  motives  which  are  the  consi-qiiencHs  of  eii- 

fightened  reason,  which  instructs  the  suvereiKn  to  wiah 

■adter  to  govern  meninastHte  of  freedom  and  hnppi- 

scss  then  of  aUvery.     It   would  also  be  contrary  tu 

jntiee  and  the  social  compact." 

.Since  B<«caria  wrote,  Uie  s^vtem  of  severity  and  re- 
fnasion  of  crime  by  tiie  inflic-tiun  of  pain,  have  been 
tried  in  diffureot  coontries,  and  I  am  not  aware  of  h 
MMrfs  ene  to  which  they  have  diminished  crime  or  re- 
daioMd  criininala.     It  is  not  difficult  to  understand  why 


it  should  be  so,  for  pain  is  a  sensation,  and  haa  no  con- 
nection  with  the  moral  sentiments. 

If  a  punishment  be  in  excess  of  the  degree  of  severity 
sufficient  to  deter  others  from  the  commission  of  orime^ 
it  is  not  only  unjust  but  hardens  men,  and  Uius  defeat* 
its  own  intention.  To  torture  or  torment  an  indivi> 
dual  guilty  of  a  breach  of  the  criminal  law,  will  not 
undo  the  crime  he  has  committed,  and  can  have  no 
beneficial  influence  on  othnr  men,  for  he  cannot  com- 
municate the  sensation  of  suffering  which  he  experiences 
to  others  in  such  a  manner  as  to  enable  them  to  realise  if. 

"  Punishments  are  to  be  estimated,  not  by  the  sensi- 
bility of  the  individual,  but  by  the  injury  dope  to  society^ 
and  in  all  cases  thos«  penalties  are  least  likely  to  be  pro- 
ductive of  good  effects  which  are  more  severe  than  is 
neceasury  to  deter  others."*  It  is  the  certainty  rather 
than  the  severity  of  punishment  that  influences  the 
criminal  classes ;  hence  the  evil  effects,  in  my  humble 
judgment,  of  any  such  tampering  with  judicial  sentences 
as  characterises  most  of  the  schemes  of  prison  discipline 
in  force  at  the  present  time — and  in  particular  that  grave 
abuse,  the  ticket-of-leave  system. 

Habitual  criminals,  and  those  who  are  familiar  with 
prisons,  are  usually  the  best-conducted  prisoners.  They 
know  exactly  how  to  feel  the  pulse  of  the  chaplun,  ana 
to  impose  upon  the  visiting  justice ;  to  obtain  the  re- 
quisite number  of  marks  to  place  thean  in  a  highes 
class;  and  ultimately  to  earn  the  remission  of  their 
sentences.  This  has  always  caused  me  to  mistrust  the 
mark  system,  and  to  set  my  face  strongly  against  any 
diminution  of  sentence  as  the  reward  of  mere  good 
condoctin  gaol. 

The  bust,  the  surest,  and  the  least  fallible  of  all  th* 
proofs  of  amendment  is  afforded  by  the  labour  test.  So 
long  as  a  prisoner  works  well,  completes  his  task  in  the 
regulated  time,  and  acquires  skill  as  a  workman,  I  am 
satisfied  that  his  imprisonment  is  attended  with  benefit^ 
and  that  he  will  not  be  likely  to  return  to  gaol  on  the 
expiry  of  his  sentence.  The  discipline,  then,  of  well 
regulated  labour,  I  hold  to  be  the  system  most  likely  to 
secure  the  proper  purposes  of  imprisonment,  viz.,  the 
just  and  humane  punishment  of  crime,  and  the  protec- 
tion of  society.  Assuming,  if  you  airree  with  me  *o  tax, 
that  the  proper  penalty  for  the  commission  of  crime- 
consists  in  the  necessary,  and  most  of  the  accessory  inr 
conveniences  of  imprisonment,  in  what  way  does  gaol 
labour  act  as  a  measure  of  discipline  f  The  answer  is 
easy  and  obrioua.  By  occupying  the  whole  of  the 
prisoners'  time  in  works  of  usefulness,  which,  from  their 
regolarit^,  continuanoe,  and  the  impossibility  of  evading 
any  portion  of  the  daily  task  from  any  other  cause  than 
mokness,  mnst  be  extremely  distasteful,  and  in  entire 
opposition  to  the  ordinary  habits  of  criminals.  That 
they  effectually  take  all  desire  for  mischief  out  of  those 
employed  in  prison- workshops  was  seen  at  Alipore,  and  ia 
every  other  Bengal  prison  in  which  task-work  was  exacted. 

In  former  times,  when  work  was  spasmodic  and 
irregular,  and  no  fixed  or  continuous  tasks  were  per- 
formed, the  moment  the  wards  were  closed  at  night,  and 
the  prisoners  placed  in  the  dangerous  association  whicll 
is  destructive  of  all  moral  feeling,  there  commenced  a 
continuous  buzz  of  conversation  that  lasted  well  into- 
the  night.  Now,  when  the  day's  work  is  at  an  end^ 
although  the  same  soul-and-body-destroying  assooiatian 
exists,  when  the  convicts  are  counted  and  the  doom 
lucked,  the  silence  of  sleep  steals  over  the  whole  plaoe^ 
and  scarcely  a  sound  is  hteud  to  break  the  stillness  of 
night.  Tired  nature  needs  the  repose  that  is  at  once- 
sought,  and  as  much  good  is  accomplished  as  is  poMible- 
with  a  construction  and  arrangement  of  prison  waitn- 
which  it  is  impossible  to  condemn  too  strongly. 

11.— OniEcnoics  to  Exthaiiuilal  Convict  Labovb. 
There  is  still  another  question  connected  with  prison 
labour  as  a  discipline,  which  it  is  necessary  to  consider 

•  Bwcarla. 
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briefly: — Is  it  desirable  to  employ  convict*  in  great 
public  works,  in  preference  to  engaging  them  in  in- 
dustriul  occapatioiis  ? 

The  qiiestion  was  so  ably  handled  by  Capt.  Du  Cane, 
in  this  Society,  in  May  last,  that  I  feel  some  diffidence 
in  diaaenting  from  the  conclosion  arrived  at  by  an  officer ' 
of  so  much  experience  and  knowledg;e  of  the  subject. 
If  the  8' lie  purpose  of  prison  labour  is  to  supply  hard 
work  which  is  at  the  same  time  remunerative,  and  will 
recoup  to  a  considerable  extent  the  maintenance  of  the 
Convicts,  without  any  ulterior  object,  there  can  be  no 
iloabt  of  the  soundness  of  Capt.  t)\x  Cane's  conduaion. 
Frim  such  premises,  no  other  oOnoIosioD  could  logically 
be  deduced.  But  I  hold  that  the  mere  provision  of  hard 
and  rumuneriitive  labour,  of  which  the  reformation  of 
tdhe  convict  furms  no  element,  and  from  which  there  can 
be  no  inimlcation  of  the  principlea  calculated  to  restore 
bim  to  society  a  better  and  a  wiser  man,  is  not,  and  never 
ought  to  be,  reg»nled  as  the  chief  end  of  prison  labour. 

Such  of  the  public  works  as  can  be  performed  within 
the  prison  walls,  and  in  which  the  skill  can  bo  acquired 
that  will  enable  a  priaciner  to  earn,  an  honest  UveUhood 
on  release,  as  onrpentering,  smith's  workj  masonry,  and 
•uuh  like  operations  connected  with  building,  are  not 
only  unubjectiunable,  but  fulfil  all  the  cardinal  con- 
ditions of  prison  labour.  As  carpenters,  blacksmiths, 
briok-mxkurs,  Hnd  masons,  many  of  our  Bengal  prisoners 
attained  mmHrkable  skill,  and  large  sums  of  public  money 
were  SHVed  by  their  employment  on  prison  buildings. 
But,  when  the  work  has  to  be  performed  outside  the  saol 
walln,  whtin  it  consists  of  mere  muscular  efforts,  such  as 
are  required  to  excavate  docks  and  canals,  to  build 
bastions,  and  construct  breakwaters,  I  consider  the  em- 
ployment to  be  open  to  many  and  serious  objections. 
From  the  beginning  to  the  end  of  his  sentence,  until  he 
obtnins  the  privUej^e  of  intermediate  imprisonment,  the 
horizon  of  the  prisoner  should  be  bounded  by  the 
bHrriers  of  the  gaol.  He  should  be  cut  off  from  all 
sight  and  sound  of  the  world  without,  and  he  should  be 
aul'jected  rigorously  to  the  necessary  inconveniences  of 
imprisonment.  Few  of  these  conditions  are  fulfilled  by 
•ending  bim  out  to  work  in  gan^  and  I  know  of  no 
system  of  vigilance  in  supervision  that  will  prerent 
bis  communiraitng  with  his  friends,  if  he  has  any,  and 
ohttining  indulgences  which  are  inconsistent  with  Uie 
oompnlsory  state  in  which  he  ought  to  live. 

These  objections  appear  to  me  to  be  &tal  to  all  schemes 
of  employini(  convicts  on  public  works,  especially  where 
free  labour  is  procurable  at  a  more  moderate  cost  than 
most  be  incurred  by  the  use  of  compulsory  labour.  The 
objections  to  such  employment  are  stronger  in  India 
than  in  Englamt,  from  the  untrustworthy  subordinate 
agency  that  uiust  be  relied  on.  The  conclusions  on  this 
point  arrived  at  by  Lord  Macaulay's  committee  should 
not  be  set  nside,  for  I  hold  them  to  be  unassailable, 

12. — RBrOBMAfORT  ASFVCT  OF  Fbison  LjLBeua. 

The  last  branch  of  my  subject  relates  to  the  rsforma- 
tory  influence  of  prison  industry. 

The  chief  indications  of  reformation  must  be  sought 
in  the  conduct  of  the  prisoner  while  in  gaol,  and  in  nis 
proceeiliugd  and  course  of  life  on  the  expiry  of  his 
aentKncH. 

It  has  hoen  remarked  in  those  of  the  industrial  prisons 
of  Lower  Bengal  which  are  well  managed,  that  the  con- 
Ticts  as  a  body  are  orderly,  dieerful,  and  perform  their 
allotted  tank  with  alacrity  and  ease ;  that  breaches  of 
gaol  rulis  in  them  are  comparatively  few,  and  of  no 
great  gravity ;  that  the  punishment  registers  do  not 
contain  many  entries ;  that  the  prisoners  are  eomeatly 
anxious  to  obtain  the  promotion  to  minor  prison  offices 
of  trust  whioh  are  the  rewards  of  industry  and  good 
conduct;  anil  that  they  are  equally  solicitous  for  thu 
privilege  o>  intermediate  imprisonment.  The  two  latter 
boons  <  nght  never  to  be  extended  to  prisoners  whose 
names  have  appeared  in  the  punishment  registers. 

Afflbng  the  prison  offices  referred  to  are  not  those  to 


which  is  assigned  the  discharge  of  the  menial  offiow  of 
the  gaols:  these  ore  i-egulated  acoordiuK  to  osste  oni 
other  conditions,  and  for  the  work  performed  then  i| 
no  money  value  assigned,  although  it  ia  attended  witll 
a  considerable  saving  to  the  State. 

The  internal  watch  and  ward  of  the  prisoos  is 
Lower  Beneol  is  chiefly  entrusted  to  weU-bebaved 
convicts,  and  is  a  feature  of  Indian  gaol  mansgsmwi^ 
which  deserves  to  be  tried  at  home.  Howevar  atrsoge 
it  may  appear,  and  however  much  opposed  to  all  pra< 
conceived  ideas  on  the  sul^ect,  I  am  satisfied  that  the 
proceeding  is  correct  in  principle,  and  years  of  carefbl 
trial,  among  European  as  well  as  native  prisonais  is 
India,  have  proved  that  it  is  saooewful  in  prsctioe. 

The  inculcation  of  self-respect  and  seu-oontrol  is  a 
moral  force  of  great  power,  end  so  long  as  moral  a^enoies 
ore,  I  think  rightly,  regarded  as  the  most  effective  in> 
Btruments  of  human  ^vemment,  their  applic&tioa  to 
the  management  of  prisons  and  prisoners  is  sound  uod 
sensible.  Prisoners  are  but  men  and  women  oiler  aU ; 
and,  in  many  respects,  are  really  neglected  children  of  a 
larger  growth.  The  same  springs  of  action  move  them 
that  move  others  who  hare  not  bean  subjected  to  tho 
same  temptations,  or  whom  education,  the  cnltivatian  of 
home  feelings,  religions  instruction,  and  the  thooaaod 
other  incentives  to  virtue,  whioh  are  so  fireqawitly  wssit- 
iag  in  the  criminal  dassss,  h»v«  restrainea  from  4iUkig 
into  crime. 

Count  Bomford  was  soroly  qot  irxvag  when  ba  laid 
down  as  a  principle  that,  to  maiba  man  virtooos,  it  wss 
necessary  first  to  m^a  tiiem  happy,  instead  of  lavwsiag 
theprocess,  which  is  the  genanu  rule  of  action. 

Bow  much  of  drunkenness,  depravity,  abandonmaat 
of  home,  and  ail  their  deplorable  ooDseqn<moss  are  das 
to  the  absence  of  the  brightness,  cheerfiiWss,  and  com- 
forts  of  a  home,  the  noble  band  of  mea.  and  woman  in 
England  who  labour  among  the  nosr  con  tell  yoa. 
Judfge  not,  then,  too  harshly  Uiose  who  hava  not  eojoyed 
advantages  for  whiuh  we  osn  nsvar  be  too  thankful ;  and 
when  ignoranca  and  poverty,  with  their  destnutivo 
allies,  the  gin<abop  and  the  raoeiver  of  stoUn  propac^, 
have  prodooed  their  natvraji  results,  and  consiaaad  tho 
child  of  misery  to  the  prison,  do  not  withhold  mm  hiaa 
the  raaaas  of  dnsiisiiig  bimaeU  from  tha  poUntiaa  of  hia 
criminal  career,  and  of  acquiring  halnta  uf  self-iiwliaint 
and  8alf>oontrol,  whioh  wiu  prove  £ar  attsagsr  baiiiusa 
against  relapse  than  bars  and  bolts,  and  stripes  and 
fettsis.  Za  moraU  vaux  tUu*  foU  fo  jtAjgiglw  A  pa»C» 
as  well  as  in  war. 

No  prisoner  in  Jjoveat  Bengal  can  obtain  tha  offio*  of 
priaon  wnrdsr  pr  work  overseer  without  passing  throagli 
a  certun  fixed  pariod  of  his  imprisonment  withoot  s»> 
proodi,  the  proportion  bearing  a  direct  rdation  to  tlw 
length  of  his  sentence.  Tha  restraint  and  control  wJhaok 
he  must  have  exercised  to  secure  this  result  ooomot  iatl 
to  be  followed  by  good  effiacts  when  he  onoe  mora  be- 
comes mister  of  his  own  actions. 

The  reformatory  results  of  prison  indosi^  ia  tha 
Alipore  gaol,  the  chief  priaon  of  Lower  Bengal,  aaaiy 
be  stated  in  a  few  words. 

In  the  year  183S  that  prison  contained  aa  a*aa«se  of 
2.000  inmates.    The  net  earnings  of  tha  priaooet«,  oiMay 
of  whom  were  sentenced  for  life,  were  vaload  at  £260 
a  mere  fractiim  of  their  cost    The  prison  had  m  las;p« 
and  expensive  outer  and  inner  paid  guard,  and  yat   ita 
dii«iplin8  was  so  bod,  and  the  prisonais  so  dniparBtu, 
that  the  prison  was  oonsideied  a  source  of  pablioasngwr, 
and  the  officer  in  char^^  tha  Ute  Hr.  J.  H.  PaUasw  of 
the  Bengal  Civil  Service,  recommended  the  immtijiato 
transportation  of  its  inmates.    Upon  aa  attempt  to  in.- 
crease  the  amount  of  woik,  the  prisonani  rose  apoa  and 
murdered  the  magistrate  of  the  district,  who  was  alao  tlxo 
governor  of  thu  gaol.    They  had  prsvionaly  oot  off  tbe 
nose  of  one  of  the  native  officials. 

Whoa  the  Sepoy  revolt  of  1867  bt^M  onk 
was  required  at  Alipore  for  tha  ooaflnsmsnt  of  aii 
In  transit  to  the  Andaman  Islands,  I  accompanied  tlic 
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Wtriwtt  of  the  Alipore  tragedy  to  Aimcan,  where 
Hej  were  arnt.  From  Hurii  own  lipa  I  beard  the 
itDsnat  tale  of  mumaiiagement  and  ill-directed, 
ca]aiciaiia  aeverity  and  softneas  that  it  has  ever  bc«n 

ylot  to  liaten  to.  The  etatements  of  theae  men,  some 
whom  )nd  spent  nearly  half  a  century  in  priaon,  and 
had  nothing  more  to  fear  &um  conce^ment,  forcibly 
im|iiea«.4  me  with  the  oonviction  of  the  utter  inappli- 
taoQity  of  mere  meaanrea  of  aeverity  to  the  treatment  of 
coBficti.  These  men  were  none  of  them  timid  Bengalees, 
but  a  slalwazt  manly  race,  many  of  whomhadh«en  noted 
gaag-iohbera  in  their  day,  and  none  of  whom  had  any 
&ar  of  death.* 

Hie  same  Alipore  gaol,  in  1867,  had  become  a  well- 
oipanised,  althongh  singularly  ill-constructed  industrial 
jBtOD,  containing  more  than  2,000  prisoners;  ita  outer 
wallt  were  guarded  by  30  Sepoys,  and  its  inner  guards 
were  nearly  all  weU-behaved  convicts.  It  was  a  model 
of  Older  nid  regularity,  and  the  net  earnings  of  the 
prisoneiB  wne  estimated  at  £25,000.  The  bn«ches  of 
discipline  and  consequent  punishments  were  few  ;  and 
yet  the  otrnvicts,  in  eyery  oepartment,  executed  tasks  in 
excess  of  the  work  performed  in  a  full  day's  labour  by 
tMDei  artisans  of  the  same  class  in  a  free  state.  What 
tmreaaoiung  aeTaity,  and  the  large  amount  of  power 
emtmated  to  oormpt  subordinates  had  failed  to  secure, 
was  easily  acconpliahed  under  the  mild  but  strict  govern- 
ment (rf  the  late  amiable  and  excellent  Dr.  Fawcns  and 
his  depntr-supaintendent,  Hr.  F.  H.  Dobaon,  the  best 
prison  officer  I  have  ever  met  with. 

Of  the  induatiial  system  in  preventing  rdapses,  I  have 
BO  nliable  stttistics,  and  there  are  no  Prisoners'  Aid 
Awnriations  in  Calcutta  to  trace  the  prisoners  aifter 
leisMe.  Bat  it  is  well-known  to  Uie  anthorities  at 
Afipme  that  no  skilled  workman  ever  returns.  Large 
nmben  are  known  to  be  earning  an  honest  livelihuod 
in  and  about  Calcutta.  From  causes  not  necessary  to 
wqiisiii  in  this  place,  a  sense  of  disgrace  ia  not  yet 
largely  associw ted  with  imprisonment  in  Bengal.  Skilled 
Btfive  workmen,  trained  in  gaol,  have,  in  consequence, 
BO  dificnlty  in  obtaining  employment  elsewhere. 

From  facts  within  my  personal  knowledge,  I  am  able 
to  state  that  various  industrial  establishments  are  in- 
debted to  Alipore  for  well-conducted  and  efficient  work- 
BMO^  who  are  probnbly  known  to  their  fellow  artisans 
hat  not  to  their  employers.  I  have  mysdf  aided  many 
vsO-caudaeted  convict  artisans  to  obtain  employment, 
Md,  with  the  excrption  of  two  or  three  Europeans,  who 
kit  their  sita>>tions  from  drunkenness,  none  of  them 
had  abased  the  trust  placed  in  themj  up  to  the  time  I  left 


^  In  a  oofy  of  a  native  newspaper  sent  to  me  a  short 
Sbm  mnee,  I  find  mentioned  authenticated  instances 
tf  iadiridiials  trained  in  the  gaols  under  my  chiu^e, 
who  have  obtained  hononnible  employment,  and  are  not 
fitaly  to  relapse  into  crime.  Better  evidence  of  the 
bwsMHha  of  the  industrial  system  in  Bengal  it  would  be 
difiealt  to  produce,  until  properly  constructed  prisons 
Mn  a»  longer  oonspicuons  by  their  absence. 

13. — COMCLUBIOX. 

Having  thns  shown  yon  the  means  of  acquiring  in- 

*  Smrly  twen>7  jnn  after  tb«  ootbrask  at  Alipore,  which 
•■■■e<  <k«  annicr  of  the  oOixr  In  eham*  of  tin  gaol,  Uie  CoD>nl- 
ammi  t.t  Fnoc*  vlaltcd  that  tauntntion,  and  stttet  that  at  the 
•Mw  (■!•  of  be  I  rtton  h*  waa  pretentod  by  the  magtotrata  who 
iU  Aa  hoaoan,  with  a  r«rolT«r  and  a  thick  ttlok.  Armed  with 
*—  iBMnimcau  of  prntaotloo,  and  caoorted  by  a  guard  with 
*aiaa  swoids.  be  czamliied  lb*  prlaoo,  which  ha  daaorlbea,  and, 
aaaaac  other  tblaga  wbleb  he  altnaaaad,  noiicas  particularly  a  baodi' 
.  alia  fa  ad  to  tba  wall  of  a  celt.  He  waa  a  man  of  about  thirty 
aaf  aaa,  itt  great  atatore,  and  a  flue  oonntenaaoe,  whose  flery 
>  of  aeoni  and  anger  at  the  earU^a  aa  It  i  asaed  was  dlfflonlt  to 
^■ia.  Tba  0  at  rarniver  flred  in  anger  In  India  waa  In  the  AMiiore 
pa>,  by  a  uagl-tr  te  wboee  lift  was menxed,  a  little  before  IL  de 
Talimii  I  vMt.  Tbia  meo  d  attemp'  waa  foll'iwed  by  the  crenela- 
■aaeflbelaaar  walla  of  tba  priaon,  io  enable  the  gnaida  to  Are  In 
■My  npsa  the  prlaoneia.  That  orcarrence  preceded  my  taking 
Aarge  of  iba  P'  iaona  by  a  vary  abort  tloia-'  aome  two  vr  three  yean. 
•Im  itupfirfr  <r  ITMdt,  par  H.  E.  de  Yalbeieo,  pp.  »•— 209 ;  ltd 


formation  which  I  possessed,  and  the  results  obtained 
from  the  system  adopted,  imperfectly  and  incompletely 
aa  I  was  able  to  carry  it  out,  I  think  I  am  in  a  position 
to  lay  down  a  few  principles  of  general  appUcatioo. 
Before  doing  so,  however,  permit  me  to  aaanreyon  ^t 
it  is  a  fiillsvy  to  suppose  that  experience  acquired  in 
India  is  not  applicable  to  the  circumstances  of  prisons  in 
England.  The  great  principles  of  human  action  are 
based  npon  etomal  truths,  which  are  universal  in  their 
application.  Their  univenality  i%  in  turn,  a  test  of 
their  truth. 

Convict  managementin  the  East  is  surrounded  with  diffi- 
culties unknown  in  Europe,  and  rMjuires,  in  consequence, 
a  tact,  a  decision,  and  an  exercise  ot  judgment  that  prison 
officers  at  home  are,  fortunately,  seldom  called  npon  to 
exercise.  You  have  all,  doubUees,  recenUy  read  how  the 
removal  of  a  few  threads  from  the  persons  of  Brahmins 
led  to  an  outbreak  attended  with  bloodshed.  Bat  few  of 
you  cnn  know  the  thousand  other  apparonUy  equally  in- 
significant incidents  that  render  Indian  prisons  a  species 
of  powder  magazine,  ready  at  any  moment  to  explode, 
from  a  littie  want  of  knowledge  and  tact,  and  even  a 
pardonable  error  of  judgment.  Just  before  I  took 
charge  of  the  Prison  Department  of  Lower  Bengal,  the 
injudicious  manner  adopted  to  take  away  a  few  brass- 
drinking  vessels,  which  had  been  used  as  weapons  of 
offence,  caused  oatbreaks  which  were  also  attended  with 
loss  of  life.  Tet  the  act  was  right  in  itself,  and  was  sub- 
sequently enforced  without  resistance  by  a  different  mode 
of  manipulation. 

I  know  of  no  better  training-school  for  all  kinds  of 
administrators  than  India  affords,  as  the  history  of  that 
magnificent  dependency  of  Qreat  Britain  shows.  It  l^id 
the  foundation  of  the  future  fame  of  the  great  Duke  of 
Wellington,  as  his  own  dispatches  show ;  and  no  less  an^ 
authority  than  De  Toc^ueville  declared  that  England 
owes  her  place  in  the  opinion  of  the  world  to  the  manner - 
in  which  she  has  conquered  and  iiovemed  India.  Indian 
experience  ought  not,  then,  I  respectfully  submit,  be 
altogether  disregarded  in  tiie  discussion  and  treatment  o£ 
Enwish  questions. 

llie  conclusion  at  which  I  have  arrived  on  the  subject 
of  prison  labuur  are  as  fuUows  : — 

That  the  State  is  boimd  to  provide  secure  and  properlr. 
constructed  prisons  for  convicts,  with  adequate  estaDliUL^ 
ments. 

That  all  prisons  should  be  made  schools  of  industry,, 
and  should  be  rendered  self-supporting  by  the  introduc- 
tion of  remunerative  labour. 

That  the  industrial  system  is  well-calculated  to  secure 
the  immediate  object  as  well  as  the  end  of  ilnprison> 
ment. 

That  the  conversion  of  gaols  into  schools  of  indusby 
is  not  only  consistent  with  the  maintenance  of  strict  dis- 
cipline, but  is  the  most  rational  and  humane  means  of 
enforcing  it. 

That  the  utilisation  of  convict  laboor  in  handicrafts 
is  a  perfeotiy  legitimate  employment  of  such  labour,  and 
that  there  is  no  soond  economic  objection  to  the  adoption' 
of  the  principle  by  the  State. 

That  the  necessary  and  accessory  inconveniences  of 
imprisonment  are  in  the  imprisonment  itself,  when 
properly  and  stricdy  carried  out  on  the  separate  systeni, 
and  that  convict  labour  should  not  be  usM  or  regarded 
as  a  puni^iment,  but  treated  as  an  alleviation  of  punish^ 
ment,  except  to  the  very  moderate  extent  in  which- 
labonrmay  be  used  as  a  measure  of  gaol  discipline  for 
breaches  of  prison  rules. 

That  the  labour  should  be  strictly  confined  to  the 
prison  precincts,  and  should,  in  no  ciruumstances,  bring. 
the  prisoner  in  contact  with  the  outer  world. 

That  as  punishment  and  reformation  stand  very 
much  in  the  same  relation  to  each  other  as  curative  and 
preventive  measures  in  medicine,  all  sound  systems  ot 
priaon  disdpline  should  subordinate  the  former  to  the 
fatter,  because  the  infliction  of  pain  or  cure  can  only 
affect  the  individuiJ,  while  reformation  or  pteventioa 
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may  Infloptico  tlie  manj-,  and  the  major  jn  all  such 
caM8  sfctonM  be  preferred  to  the  miBot. 
•  I««U7,  and  above  all,  that  the  more  widely  our  priaon 
systenu  depart  from  the  great  leading  principToa  of 
ChriatiaBit}-,  the  moreKkely  they  are  to  err,  and  the  more 
certain  they  are  to  end  in  failure. 

Are  we  not  told  on  the  highest  of  all  anthority,  that 
■"  there  is  joy  in  heaven  over  one  sinner  that  repentcth, 
aore  than  over  ninety  and  nine  jtist  persons  which  need 
no  repentance."  And  are  we  not  boimd,  by  every  means 
in  oor  power,  to  codeavonr  to  tttm  the  hearts  of  the 
'<1ii>obedient  to  the  wisdom  of  the  just  ? 


sisonssioN. 

Hr.  Wm.  TallMk  said  it  was  a  great  eooonragement 
'to  that  section  of  the  public  who  were  devoted  to  priaoa 
improvement,  that  two  gentlemen  who  had  given  so 
mnch  practical  attention  to  the  subjeet  aa  the  Chainna> 
and  Dr.  Mouat  shoald  each  have  so  dsoidedly 
expressed  themselves  in  fovoor  of  the  general  adoption 
of  reformatory  and  remuneiativs  prison  labour,  as 
distiBguished  from  penal  idleness.  Probably  all  would 
agree  with  the  principle  laid  down  by  Dr.  Mooat  that 
remunerative  labour  was  not  the  main  object ;  for,  ailer 
all,  the  prevention  of  crime  and  the  Mfonnation  of  the 
-criminalmustbefirstkeptinview.  Butifthsse  two  objects 
were  found  compatible,  and  not  only  so,  but  thoroughly 
-dependant  upon  remunerative  labour,  then  the  sahjeot 
hooama  still  more  important  It  would  b»  found,  he 
believed,  that  those  who  had  adopted  thw  principla 
to  the  greatest  extent  were  most  thoroughly  in 
iiiTOttr  of  it._  He  had  been  assured,  by  one  gentle- 
man in  particular,  _Mx.  Gideon  Haynes,  the  warder 
-of  a  State  prison  in  Massachusetts,  whose  inmates 
numbered  from  six  bundrwl  to  a  thousand,  which 
was  not  only  self-supporting,  but  brought  in  a  dear 
revenue  of  between  £4,000  and  £5,000  to  the  State,  after 
il)^ng  all  costs  and  salaries,  that  the.  reformatory  effect 
of  prison  industry  was  greater  than  that  of  all  other 
agencies  put  together.  Ue  stated  that  80  per  cent,  of  the 
men  who  entered  his  prison  were  ignorant  oi  any  trade, 
though  half  of  them  could  read  and  write,  thus  showing 
that  mtclloctual  knowledge  was  not  so  useful  as  practical 
handicraft  and  skill.  Ho  had  similar  testimony  from  the 
governor  of  the  State  prison  of  Maine,  whioh  wa>  also  self- 
supporting,  and  a  source  of  i«Tenue.  In  TJ^nglanH  there 
were  two  main  obstacles  to  the  introduction  of  sueh  a 
system.  The  first  applied  mainly  to  county  and  borongh 
gfUiU,  and  cimsisted  in  the  short  terms  of  imprisonment, 
or  rather  the  large  number  of  criminals  who  were  sent  to 
gaol  soyer  and  over  again  for  short  terms,  but  who  were 
never  in  gaol  long  enough  to  be  taught  any  useful 
industry.  It  was  therefore  astonishing  to  him  that 
governors  of  gaols  did  so  much  in  making  prison  labour 
remunerative,  though  the  extent  to  which  they  did  so 
was  shown  by  the  fact  that  our  20,000  prisoners  cost 
about  128.  a  week,  whilst  they  earned,  on  an  avesage, 
leas  than  Is.  In  some  of  the  prisons,  however,  mere 
particularly  Wakefield,  Salford,  Durham,  and  York,  the 
annual  earnings  of  the  prisoners  varied  from  £6  to  £10 
per  annum,  which  was  certainly  more  than  could  be 
expected,  considering  that  al  least  three-fourths  were 
not  in  prison  for  more  than  six  mooths,  if  so  long  as  that. 
He  was  glad  to  find  that  the  magistrates  of  Liverpool  had 
lately  memorialised  the  Home  Secretary  against  this  mis- 
chievous practice  of  repeated  short  sentences,  the  results 
«f  which  wore  shown  in  the  fast  that,  in  the  borough  gaol 
alone,  in  six  mouths  in  last  year,  there  were  390  pnsoners, 
every  one  of  whom  had  been  in  that  gaol  upwards  of  60 
tunes,  whilst  some  had  visited  it  uj^wards  of  70  times. 
The  second  obstacle  which  he  referred  to  was  the  im- 
perfect skill  of  those  who  taught  the  priaonsn.  From 
a  grsat  deal  of  observation  on  this  matter,  while  he  was 
•hie  to  bear  testimony  to  the  admirable  manner  ol  the 
ii^H>ri«r  ot  til*  gj>vaaNn  of  HBstM,  he  batievvdit  ma 


no  unfair  charge  to  make  Hgainst  a  large  numb«K  oC  tlir 
prison  officers  that  very  liule  earn  was  tiikem  t»  aelac^ 
men  who  had  any  praciicul  knowledge  of  their  faaai- 
ness.  He  had  been  ia  formed  by  a  warder  in  •  eowriat 
prison  that,  in  one  prison  alone,  hundreds  of  poun^ 
worth  of  shoe  leather  was  wasted  through  the  igageaqoe 
and  clumsiness  of  the  officers  who  profi-ssed  to  ttairh 
dioe-making.  He  had  heard  of  simibir  instaaoss  £Na* 
other  quarters.  Those  prisons  which  were  mgst  suor 
cessful  in  producing  a  remunerative  return,  iiiiilkiiitailji 
Wakefield  and  S^ford,  depended  mainly  am  natr 
making,  which  was  very  easily  taught ;  hot  whU* 
he  agreed  with  the  general  principle  that  it  wai 
qmite  proper  for  prisoners  to  be  productively  empl^jpd, 
and  that  their  so  doing  would  not  compete  xahtUy  with 
honest  lahoor,  he  must  admit  that  when  a  gnat  psstiaa 
of  their  labour  was  devoted  to  one  trade,  sooh  as  wt 
making,  it  was  a  real  injustice  to  those  foUowtag  thait 
calling,  and  there  was  the  more  reason  for  oea^laiBt 
because  it  was  a  trade  very  well  fitted  fos,  aaA  laacik 
followed  by,  the  blind.  He  was  glad  to  find,  tkente^ 
that  in  some  gaols  the  govemoia  were  introdnring  a  Isig^ 
amount  of  variety.  It  was  often  urged  that  prisaos  oast 
be  places  of  puuishmoit,  and  that  if  piisooeia  taOumwi 
pleasant  oocupations,  i  t  would  be  offering  then  aa  iaitiio 
ment  to  oome  in  again.  That  was  a  speoiona  ohjentios^ 
but  not  a  solid  onsi.  When  going  over  DovoaaNi 
fuol,  tome  two  years  ago,  the  governor  told  him  «i  •■ 
instance  in  whioh  he  had  called  the  attention  of  arpawMisr, 
who  had  been  leaving,  to  the  value  of  the  werk  wUeh 
he  had  dons  whilst  in  gaol,  telling  him  that  Jw  hsAnot 
only  earned  sufficient  to  pay  for  his  own  ooa^  bak  ha4 
also  partly  contributed  towards  salaries  aaA.  tikm 
expenses.  The  man  was  so  muoh  struck  by  tka  Wly 
of  his  conduct,  that  he  expressed  his  di 
never  to  come  there  again,  and  he  had  kept  his 
He  believed  it  would  be  as  stinging  a  punii ' 
as  could  be  conceived,  if,  for  instance,  a  skillsd  aatiak^r 
mechanic  were  obliged  to  labour  for  a  long  tinte  is  ffA 
and  shown,  at  the  end  of  his  term,  the  amount  of  OMmif 
which  his  labour  represented,  and  which  had  baaa  iiai^ 
feited  to  the  State  by  his  misconduct.  He  qoita  agBBed 
that  prisoners  should  not  be  employed  in  g*ag^  bat 
should  be  separated,  and  this  for  seveial  reaaoaa 
which  need  not  be  specified,  but  principally  to  avoid 
the  demoralisation  which  always  followed  their  asa»- 
ciation.  In  Belgian  and  other  prisons  abrsad,  the 
separate  system  was  carried  out  thorunghly;  and  he 
believed  it  was  a  great  boon  to  a  prisoan,  that  whM 
he  left  the  prison  he  should  not  be  reoogniasd  t? 
his  former  companions.  Besides,  the  sopanito  syMav 
had  been  found  so  much  more  rffioooious.  that  the  tSRSS 
of  imprisonment  had  been  considerably  shortened.  Hs 
did  not  refer  to  the  silent  system  described  by 
in  his  "  American  Notes,"  which  tended  to  drive  a 
to  despair.  In  the  Belgian  prisons  the  oonnota 
visited  several  times  a  day  by  the  officers,  and  w«i»  tkas 
not  separated  from  the  good,  but  only  from  ths  enl. 

The  BeT.  W.  0.  Osbemsxid  he  was  not  a  stnmgerttkike 
subject  under  discussion,  his  whole  life  having  beeo  speat 
in  connection  with  prisons.  He  had  been  toVd.  W  a 
^ntleman  from  India,  Mr.  Thornton,  who  took  a  iuf 
interest  in  the  work,  that  he  had  found  tlk»  saae 
diffioslties  whioh  the  le^urer  detHiled ;  bat  ha  hid 
also  assured  him  that  he  had  established  one  gaol  in 
India  on  the  silent  system,  and  he  prided  himself  «n 
having  established  that  Hlmoet  in  oppositiaa  to  ths 
Bengal  aotkoritiee.  He  did  not  think  any  name  oea- 
nected  with  this  subject  ought  to  be  more  hoaoared  thM 
that  of  the  late  Mr.  Crawford,  though,  since  his  ifaifti 
he  wss  sorry  to  say,  tfaey  had  been  retrograding.  ^^*f^ 
had  introduced  into  their  gaols  several  instrwnsata^! 
torture,  sush  as  the  crank,  which  first  came  imdar  M* 
notk«  in:  PentoaviUe  prisaa.  Whan  it  first  caa»  ' 
hia haads  heteok it  to  pieoes,  and  he  found  tbat  il 
a  cmel  machine.  After  it  haj  been  in  epwataoii  A Aw< 
weeks  it  was  found  perfectly  imj 
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■ooi  pot  aa  end  to.  He  was  very  glad  of  it.  H«  mot t 
iMutily  approved  of  the  high  ana  exalted  views  whioh 
tha  leiAara'  had  developed,  and  he  gave  him  hia  most 
heaitrthanka. 

Mr.  Chriatophar  Oaok*  desired  to  call  attention  to 
seme  intaraattng  chitrta  in  the  British  Mnienm,  show- 
iag  the  htboar  carried  on,  <Tom  1798  to  1801,  in  the 
gaol  at  Dorcheeter.  These  charts  wei»  published  officially, 
sad  it  apptored  &om  them  that  the  system  answered 
Mry  well,  and  that  very  considerHble  sums  of  money 
irere  earned  by  the  prisoners.  There  were  two  books 
also  to  whiidi  he  demred  attention,  as  lienring  on  this 
sobject,  one,  Mr.  Dickens'  "Ameiioan  Notes,"  wMch  had 
already  bem  mentioned,  and  the  ether  the  work  of  Mr. 
Oeo.  Coombe,  who,  in  1838,  went  through  a  great  many 
pisons  in  Aineri(»,  end  inquired  particnlarly  with  re- 
w^ect  to  thia  system,  which  both  he  and  Mr.  Dickens 
lughly  approved  of.  Ur.  Ooombe  stated  that  in  one 
plaoe  the  convicts  had  the  appearance  of  toadesmen 
m  a  well  tegolated  manufactory.  Since  that  time 
he  had  been  over  Hilhank  Penitentiary,  in  1842,  in 
oompiny  with  Mr.  Myall,  who  expressed  his  opinion 
in  the  moat  decided  manner  as  to  the  benefit  of 
the  system.  Ue  was  an  experienced  man,  and  said 
that  the  effect  on  the  prisoners  was  most  excellent, 
bottL  whilst  in  gaol  and  after  they  left.  He  hnd  seen  in 
ttte  8twni*>  i  a  soggestion  that  the  convict  prison  con- 
toui  plated  by  the  presntt  government  shoold  be  built  at 
Dartmoor,  Imt,  in  liia  opinion,  Bagshot- heath  would  be 
pieferable,  as  the  land  might  be  got  equally  chetip,  and 
tbis  oonviets  might  caltiTate  it. 

Wit.  AoBseleyDe  Baasysaid  he  had  had  some  experience 
ot  ptiaon  discipline  in  India,  and  might,  therefore,  make 
aoe  or  two  remarks.  Thare  could  be  no  doubt  whatever 
thatt  it  was  desirable  that  convicts  should  be  employed 
wiiiuieratively,  but  it  was  also  right  that  the  di£Sculties 
!■  tbe  way  of  employing  them  in  that  way  should  not 
h*  overlooked.  Befurence  had  been  made  by  Dr. 
Hsoat  to  tile  results  obtained  in  the  Alipore  gaol 
aarfer  his  care,  bat  60  per  cent,  of  the  other  gaols 
■■der  his  care  had  not  yielded  satisfactory  results. 
Althoagh  the  government  were  anxious  to  employ 
the  MsiaunMs  on  remoneiative  labour,  still,  notwith- 
atwwiiiy  aU  their  endeavours,  the  results  were  very 
■aaataSBMStory,  and  there  were  numerous  difficulties  in 
Ika  WHF  of  any  effective  alteration.  He  believed  90  per 
esat.  of  tbe  convicts  in  the  gaols  were  peasants,  men  who 
c— M  drive  the  plough,  feed  sheep,  or  do  scavengering 
•work,  hot  when  they  oame  into  gaol  what  were  they  to  do 
with  theaa  f  Dr.  Mouat  would  have  them  taught  printing, 
maA.  Kt  ML,  but  how  could  it  be  done.  In  the  great  gaol 
at  Lahoc^  where  the  carpet  manufacture  had  baen 
imwvlopnl  to  a  great  extent,  onl^  five  per  cent,  could 
be  tei^ht,  and  the  others  remained  idle  or  employed 
IB  labour  of  the  lightest  possible  kind.  The  first 
mwVBT  had  referred  to  the  scarcity  of  skilled  in- 
alruBtora  in  prisons  in  England,  but  he  should  like 
U>  know  where  they  were  to  get  them  in  India.  A 
earae  into  gaol,  and  was  set  to  learn  carpet- 
_.  He  Srst  of  all  had  to  be  tangfat  to  spin  thread, 
I  a  eertain  task  was  given  to  him,  but  it  was  im- 
imaaililii  to  ragnlate  the  amount  of  work  he  was  capable 
o#  duiag.  He  had  hioiself  been  a  superintendent  of  a 
gaol,  mai  he  knew  the  difficulty  which  arose  in 
fhfr  WBjr.  A  convict  wag  found  fault  with  at  the  end  of 
IXka  day  for  not  having  done  a  sufficient  quantity  of 
wuik ;  he  said  he  was  a  )«HSant,  and  not  used  to  that 
1  of  work,  and  conlii  not  learn,  and  it  was  impossible 
;  psmishment  an  him  for  that.  Mannbctures, 
could  not  be  carried  on  in  gaols  to  any 
extent  without  establishing  a  gross  system 
tfnnny.  Wlut  was  wanted  in  India  was  skilled 
men  accastomed  to  do  the  erdinary  work 
paaasnts;  men  who  could  dig  well,  good  agri- 
teal  Ubourets.     There  -was  a  sufficient  number  of 

■ill  wMh   like 


were  very  much  wanted.  Prison  discipline  ought  t» 
aim  at  turning  out  good  labourers  by  tbe  strict  enfoRie> 
ment  of  ordinary  labour.  In  the  Punjaub,  the  raising  of 
water  was  an  admirable  means  of  employing  oonviets, 
because  it  was  a  Idud  of  labour  in  which  the  amoont  of 
work  done  could  be  ascertained.  Where  there  was  a 
difficulty  in  ascertaining  whether  a  convict  was  patting 
his  full  amount  of  energy  forth,  it  was  impossible  to 
punish  him. 

Mr.  Vm.  Botly  could  not  help  expressing  hnw  much 
he  felt  indebted  to  the  reader  of  the  paper,  which  came 
very  opportunely  at  the  present  moment,  to  strengthen 
the  hands  of  the  individual  members  of  Parliament  who 
last  week  brought  in  a  Bill  on  this  very  question  j  with 
regard  to  advancing  the  cause  of  industrial  education  in 
prisons  and  schools.  The  previous  speaker  had  n-fBrred 
to  great  difficultira  in  the  way  of  accomplishing  this  de* 
sirable  object,  but  certainly  tiiey  were  not  insurmount- 
able, for,  by  Dr.  Mouat's  account,  they  hud  actually  been 
overcome,  and  if  nothing  was  to  be  attempted  but  that 
in  which  there  was  no  difficulty,  very  little  good  would 
ever  be  attained  at  all.  The  question  of  the  reformatory- 
schools  was,  in  some  degree,  connected  with  this  snbjec^ 
especially  when  it  was  said  you  could  not  teach  a  mm 
this,  that,  or  the  other  thing.  It  only  showed  ttat 
you  should  begin  earlier.  He  remembered  visiting  Mir- 
field  Beformatory,  near  Leeds,  and  finding,  on  inquiry,, 
that  not  more  than  from  two  to  four  per  cent,  of  tha  boys 
returned  to  bad  habits ;  and  only  that  forenoon  he  had 
paid  a  visit  to  the  reformatory  for  between  800  and  MO 
boys  at  Anerley,  when  the  teacher  informed  him  that 
not  more  than  about  one  per  cent,  turned  out  badly. 

■r.  Bakhal  Das  Boy  said  he  had  had  some  experience 
of  prisons  in  India,  and  was  able  to  state  that  the  in- 
dustries referred  to  in  the  paper  entailed  a  great  deal  of 
labour,  so  much  so,  in  fact,  that  he  had  repeatedly 
known  instances  of  men  being  flogged  because  they  had 
not  accomplished  their  allotted  tasks.  That  showed  that 
the  labour  was  quite  severe  enough  to  be  felt  as  a 
punishment.  With  regard  to  the  favourable  results  «t 
the  Alipore  gaol,  it  must  be  remembered  that  almost  all 
tile  prisoners  there  were  long-term  convicts,  who  had  an- 
opportunity,  therefore,  of  thoroughly  learning  a  trade ; 
but  in  the  case  of  a  man  sentenced  to  two  months'  im- 
prisonment, to  attempt  to  teach  him  caTpontering  or 
anything  of  the  sort  would  only  result  in  failure.  Look- 
ing at  the  question  from  a  moral  point  of  view,  he  must 
cordially  support  the  industrial  system.  _  The  object 
should  be  not  so  nmdi  to  punish  the  prisoners  as  to 
reform  tiieir  characters,  and  to  enable  thpm  in  future  to 
earn  a  living  honestly.  Prisoners  in  India  generaHy 
belonged  to  3ie  poor  and  agricultural  classes,  but  if  they 
were  sentenced  to  12  or  13  years'  imprisonment,  they  had 
an  opportunity  of  learning  a  trade,  and  he  had  known 
many  cases  of  nun  loiviag  prison  and  earning  an  inde- 
pendent living  tat  Uiomselves.  The  system  was  vary 
beneficial,  therefore,  looking  to  the  future  as  w>  11  as  the 
present,  and  he  believed  it  to  be  eminently  useful  to  the 
country.  He  was  sorry  to  hear  that  the  present  Lieut.- 
Govemor  was  going  to  make  a  change,  and  hoped  that 
before  so  doing  he  would  consult  those  best  qualified  to 
give  an  opinion,  not  simply  b^  a  theoretical  knowledge 
of  the  subject,  but  by  a  practical  acquaintance  with  the 
working  of  the  present  system.  If  prisoners  were  taught 
useful  occupations,  they,  in  some  degree,  reduced  the 
charge  on  tue  public  funds,  and  this,  even  though  to  a 
small  extent,  was  better  than  nothing. 

The  Ohaimuui,  in  proposing  a  vote  of  thanks  to  Se, 
Mouat,  said  it  was  qmte  clear  that  the  history  of  priaaaa 
in  India  had  not  been  much  nniate  that  which  ithad 
been  in  Bngland.  I>r.  Mouat  had  oo»mi«»dhials*aM» 
when  the  prisons  were  ina  very  bad  cjsadirinn.andheiiad 
snoeeeded  in  vasUy  improving  them,  even  if  mtti  ^w 
inadeqmta  means;  he  had  not  bean  aWn  to  BceopudiahaM 
thathewidted.  In:&w;laadittoakaoaataryorniiBa^ 
poklio  agnation,  beth^  andoot  ofJ^riiswent,  tp.«et 
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the  prisons  into  the  condition  at  which  the^  had  now 
arrived,  and  in  bo  doing  public  opinion,  which  did  not 
exist  in  India,  hod  played  an  important  part.  Ererj' 
one  seemed  pretty  well  agreed  on  the  principle  thitt 
prisons  should  bo  conductt^l  on  a  Bystem  of  industrial 
occupation,  but  there  was  no  doubt,  also,  that  for  what 
might  be  called,  the  more  penal  part  of  prison  discipline, 
there  was  also  a  place,  though  there  was  no  doubt 
that  the  main  part  of  the  employment  should  be  of  an 
industrial  character.  Some  fault  had  been  found  with 
the  system  of  employing  prisoners  in  association,  and 
no  doubt  this  plun  had  its  disadvantages,  but,  at  the 
same  time,  prisoners  must  be  employed  at  work  which 
could  be  found  for  them ;  it  was  impossible  to  pick 
and  choose  exactly  what  they  should  do.  There 
was  a-  very  common  saying  that  in  all  vil- 
lage schools  children  should.be  taught  to  cook.  That 
'was  all  very  well,  but  who  was  to  eat  what  they 
cooked  P  And  in  the  same  way  a  difficulty  would 
arise  what  to  do  with  the  produce  of  the  prisoDeis' 
labour,  if  they  were  all  employed  in  their  cells  at  all  sorts 
of  manufactures.  It  was  evident  that  Dr.  Mouat  was 
not  aware  of  one  or  two  changes  which  had  been  intro- 
duced into  English  prisons,  because  he  referred  to  the  I 
ticket-of-leave  system,  and  spuke  of  the  absurdity  of  allow-  | 
ing  prisoners  to  shorten  their  sentences  by  their  conduct  j 
and  hy  getting  over  the  chaplain.  Perhaps  the  meeting 
*  would  be  surprised  to  hear  "  that  prisoners  could  not 
shorten  their  sentence  in  any  degree  by  their  conduct, 
and  the  chaplain  had  no  voice  whatever  in  deciding  when 
the  prisoner  should  be  released.  What  was  done  was 
precisely  what  Dr.  Mouat  recommended,  the  period  of 
release  depended  on  their  industry,  of  which  a  very 
Bcourato  account  was  kept.  It  had  been  the  labour  of 
his  life  to  prepare  a  yearly  report  on  this  subject,  giving 
every  detail  of  the  prisoners'  work,  value,  cost,  &c.,  and 
it  was  published  at  great  expense,  but  people  would  not 
read  it ;  and  this  fallacy  about  the  chaplain  and  so  on  still 
prevailed,  in  spite  of  all  his  efforts  to  destroy  it. 

Dr.  Konat,  in  returning  thanks,  said  he  hud  derived 
his  knowledge  on  the  subject  from  inmates  of  gaols  in 
India  who  had  formerly  occupied  the  like  position  in 
England.  He  remembered  one  specimen  of  the  class 
who  had  been  in  seventy-five  prisons,  and  in  whose  mind 
the  whole  geography  of  the  world  was  mapped  out 
according  to  the  character  of  the  gaols  in  which  he  had 
been  an  inmate,  in  different  parts  of  it.  He  described 
the  gaols  of  Bengal  as  a  disgrace  to  the  British  govern- 
ment, inasmuch  as  he  had  not  such  good  food  and 
dothes,  so  good  a  chaplain,  nor  so  many  privileges  as 
elsewhere,  particularly  in  China  and  the  colonies.  It 
was  quite  new  to  him  if  the  period  of  the  sentence  did 
not  depend  on  what  the  prisoner  did  while  in  gaol,  and 
he  was  very  happy  to  hear  it. 

The  Chairman  said  it  did  not  depend  on  his  good 
oondnot,  but  it  did  depend  on  what  he  earned. 

Dr.  Konat  said  he  desired  to  lay  down  the  principle 
that  by  no  good  conduct,  and  that  no  earning  of  marks 
under  the  ticket-of-leave  or  any  other  system,  should 
there  be  any  diminntion  of  a  judicial  sentence.  There 
should  he  no  abatement  of  the  sentence  when  once  pro- 
nonnsed,  but  the  man  sent  to  prison  for  five  years  should 
Temain  for  five  years,  and  when  he  came  out  he  should 
kave  no  ticket-of-leave,  but  should  be  free  to  go  where 
he  liked  and  do  what  he  liked ;  indeed,  every  effort 
should  be  nsed  to  replace  him  in  his  position  in  society, 
for  he  never  could  have  a  fitir  chance  so  long  as  he  was 
sndar  the  surveillanoe  of  tlie  police.  He  entirely  agreed 
with  Mr.  Tallack  that  nothing  ooold  he  more  mischievous 
^u  repeated  short  sentences,  and  was  under  the  im- 
fatmaaa  that  in  England,  as  in  India,  there  were  pro- 
visions for  dealing  with  habitual  criminals,  and  that 
when  a  man  committed  the  same  Crimea  certain  number 
«*  ^mes,  on  acoumnUtod  penalty  attached  to  it.  The 
bdttn  criminal  oode,  which  was  oa  admirable  one,  due 
duuy  to  the  labour  of  Loid  Maooalay,  piovidad  that 


when  a  person  repeatedly  committed  the  same  crime,  he 
came  under  a  new  citegory  altogether,  and  the  sentemce 
was  framed,  not  so  much  with  regard  to  the  crime  ptr  t, 
as  to  the  fact  that  he  was  making  a  livelihood  by  criiuina] 
courses.     He  agreed  also  with  what  had  been  said  aa  to 
mat-making,  which,  no  doubt,  had  been  largely  intio- 
duced  into   prisuns   on   account   of  its  bemg  easily 
learned;    but   inasmuch    as    it    was     an     oocupatioit 
peculiarly   titled    for   the   blind,    he    thought    they 
rhould  not  be  subjected  to  ondue  competiiiun,  either 
inside  a  prison  or  without.    It  was  no  doubt  a  moUer 
of  importance  that    former  prisoners   should   not   be 
identified,  and  this  was  illnstratod  by  an  anecdote  ha 
heard  in  Dublin,    The  late  Lord  Carlisle,  when  Lord 
Lieutenant,  took  great  interest  in  the  question  of  prison 
discipline,  often  visited  the  Bichmond,  tfonntjoj-,  and 
other  prisons,  and  had  a  large  acquaintance  with  the 
prisoners.      On    one  occasion,   when    walking  in   the 
Fheenix-park,  he  recognised  an  old  acquaintance,  work* 
ing  with  some  other  men,  and  went  up  and  spoke  to 
him.  The  man,  however,  cut  him  dead,  saying,  "'Excuse 
me,  my  Lord,  I  have  not  the  honour  of  your  acquaint- 
ance."    Hh  knew,  in  fact,  that  his  being  recognised  by 
Lord  Carlisle  would  not  tend  to  his  credit  with  bni 
felluw-workmen,    from    whom    he    had    succeeded    in 
keeping   any  knowledge  of  the    disreputable  portion 
of    his    career,    and,    as    Lord    Carlisle    himaedf    ad- 
mitted, the  man  was  quite  right  in  declining  his  ac- 
qnaintance.    In  refen^nce  to  Cr.  De  Remy's  remarkl^ 
he  must  admit  that  it  was  undoubtedly  dithcult  to  find 
properly  remunerative  employment  for  the  large  body 
of  persons  in  Indian  gaols,     it  was  quite  true  that  the 
largo  proportion  were  of  the  agricultural  class,  but  he 
had  never  advocated  turning  dod-hoppers  into  oarpeoters, 
or  to  employ  any  man  in  an  occupation  by  which  he 
conld  not  earn  a  living  afterwards.     He  had  constantly 
pressed    upon    the    government    the    advisability    of 
establishing  agricnltund  colonies,  for  no  boon  wonld  be  of 
greator  value  to  India  than  a  knowledge  of  an  improved 
system  of  agriculture.  He  was  glad  to  have  heard  the  re- 
marks of  Mr.  Rakhal  Das  Boy,  whom  he  remembered 
as  a  very  able  prison  official  in  India ;  but  with  reference 
to  punishing  men  for  nut  getting  through  their  allotted 
labour,  he  had  always  been  down  very  heavily  on  any 
officer  who  had  punished  a  man  for  an  insufficient  toA, 
if  the  man  was  unable  to  perform  it.    To  punish  a  man 
under  such  dreomstancea  was  an  abuse  which  he  woold 
never  tolerate.    As  long  as  a  man  was  unskiUed  and  not 
able  to  do  a  full  day's  work,  it  was  not  expected  of  bnn, 
and  some  men  no  doubt  were  never  able  to  leom  some 
branch  of  occupation.     Ho  always  impressed  npon  the 
officers  that  in  such  a  case  the  man  should  be  pat  to 
something  else,   and    if,   from  deficiency   of  intellect, 
natural  clumsiness,  or  any  other  cause,  there  was  no 
trade  he  could  learn,  he  was  never  punished  on  that 
account. 

Kr.  Hyds  Clarke  writes :— It  is  one  confirmation  of 
the  statement  of  Dr.  Mouat,  as  to  the  relation  of  the 
prison  labour  of  Alipore  gaol  to  the  manufactore  of  jnto 
and  gunny  bags,  that  in  the  day's  papers  appeal*  tlae 
prospectus  of  an  Indian  Jute  Company.  This  company 
has  yielded  large  returns  fur  some  time,  and  it  ozpecta 
to  pay  its  Id  per  cent,  dividend.  Its  opeiatioaB,  like 
those  of  the  other  jute  companies  in  Calcutta,  depend  c« 
the  co-operation  of  the  pnson  labour  of  Alipore  gaol, 
and  they  have  not  suffered  by  its  competition. 


AmriTAL  nrrEBSATioirALEXMiBinovs. 

e 

The  offices  ef  the  Commissioners  ore  at  Upper  Ken- 
sington-gore, London,  W.,  Major-GKineral  Scott,  O.B., 
secretary.  

The  Kotqus  of  Eipon  prsaided,  on  Om  16Ut  insk,  «t 
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11^  ftraton-atreet,  over  •  meeting  of  the  Boyal  Commu- 
■oHta  for  the  Bxhibitioa  of  I8al.  There  wwre  present 
tiM  Etd  OranTills,  Sir  Alezinder  UpearaiiUi,  Ifr.  Ayrton, 
Sirftiada  SuuUbrd,  Mr.  Bd(^r  Bowring,  Mr.  Gibson, 
Or.  Ljon  Plsyfiur,  Mr.  Thring,  and  M^jor-G^neral 
Soott  (Secretiuy).  Mr.  Oule  Mtendud  the  meeting.  His 
BoT*!  Higlmaas  the  Duke  of  Edinburgh  and  his  Hoyitl 
HighnwH  Prinoe  Arthur  were  elected  members  of  the 
Qimmiwinp.  The  following  resolutions  were  passed 
vith  n&renoe  to  the  representations  made  by  the  deputa- 
tion from  the  Metropolitan  and  Provinciid  AssooiHtion 
tat  the  Defence  and  Advancement  of  Trade  Interests, 
vho  ittanded  Uie  last  meeting  of  the  Commissioners : — 

1.  Her  Mijesfy's  Commissioners  are  desirous  that 
penons  engagtid.  in  the  production  of  such  articles  as  are 
compriwd  in  the  manufacturing  division  of  ench  Ezhibi- 
fion  ahoald  be  associated  with  them  in  the  selection  of 
otijecti  in  that  division. 

2.  Her  Majesty's  Commissioners  consider  that  the  ex- 
dosion  of  works  of  fine  art  from  the  Exhibition,  by 
reason  only  that  the  material  employed  fur  them  is  not 
one  of  the  cUaaea  for  the  year,  is  innduiissible. 

3.  Her  Mtjeety's  Commissioners  do  not  a^ee  with  the 
depotatioa,  that  either  the  interests  of  art  or  those  of  the 
public  would  have  been  injure.l  by  the  propoSMd  sales  of 
manufactored  objects,  not  in  the  Exhibition  itself,  but  in 
the  annexe  in  accordance  with  conveatioas  entisred  into 
with  the  French  and  B^lgiitn  commissions.  As,  however, 
the  French  and  Belgian  commissions  have  most  liberally 
Telinqoished  the  rights  accorded  to  them,  her  Majesty  s 
CommiasionerB,  with  the  view  to  reconcile  condicting 
interests  as  far  as  possible,  will  adopt  the  rules,  as  respects 
nles,  laid  down  for  the  Exhibitions  of  18dl  and  1862. 

Febnwry  19th,  18T2. 
Oeoetal  Soott  presents  his  compliments  to  the  Editor 
of  the  Jnirmd  of  the  Soeitiy  of  Arta,  and  requests  that 
Ke  will  be  good  enough  tu,cau8e  the  following  letter  to  be 
insetted  in  an  early  issue  of  that  paper  :— 

(Copy.) 

%  H]rd»-|nrk-«tr«et,  W.,  Febrnarr  ITth,  IStl. 
&B, — I  have  the  honour  to  acknowle<lge  the  re>:eipt  of 
yoor  lettCTof  the  16th  inst.,  conveyingto  me  the  decision 
•f  her  Majesty's  Commissioners  of  the  Exhibition  of  18S 1, 
i^pon  the  reinonatrance  of  the  deputation  from  the  Asso- 
tutioa  for  the  Defence  of  Trade  Interests,  which  I  had 
/fta  koDoor  to  introduce  to  the  Commissioners  on  the  14th 
Doeamber  Ust. 

On  behalf  of  the  deputation,  I  beg  you  to  convey  to 
Ht»  Boyiil  Commissionstamy  thanks  for  the  consideratioa 
fi>ey  Wav«  given,  and  for  the  decision  taken  on  the  more 
tBSjpostant  points  submitted  to  them. 

I  have  the  honour  to  be.  Sir, 

Your  obedient  servant, 
(Signed)       Wiluax  H.  Smith. 
MaJar-OtDOBl  Beott. 


jewellers,  in  respect  of  the  appointment  of  a  Committee 
of  Selection  for  Jewellery,  her  Majesty's  Commisaioneis 
have  decided  to  hold  a  meeting,  on  Wednesday,  February 
28th,  at  12  nuon,  in  the  east  lecture-theatre  of  the  Boyal 
Albert-hall.  It  is  under  contemplation  to  request  each  in« 
tending  exhibitor  to  nominate  six  persons,  and  from  the 
total  number  of  names  submitted,  her  Majesty's  Commis- 
sioners  will  snlect  three  l»y  men  and  three  persons  engaged 
in  the  production  uf  jewellery,  to  constitute  the  committee 
which  will  approve  all  spHCimdUS  of  jewellery  to  be  ex- 
hibited. Intending  exbiiiitors  are  asked  to  come  to  the 
meeting  prepared  with  the  names  of  six  gentlemen  nomi- 
nated by  them. 


^  Hariaal  Arrangsments. —  Her  Majesty's  Commis- 
iScmacs  «rill  appoint  a  committee  to  select  for  performance 
in  tte  Boyal  Albert-hall,  new  compositions  of  merit  which 
liMy  h^ve  been  published  before  the  Ist  March.  1872. 
'JLtiey  axe  therefore  desirous  of  recei  ving  from  the  Musical 
.Aeadanxies  and  schools  of  the  United  Kingdom  and 
of  fora^fo.  countries,  the  names  of  musical  composi- 
tknia  ot  all  kinds,  which  are  considered  by  them  of  suf- 
>rif  lit  merit  to  be  worthy  of  purforcnsnce  in  the  Roynl 
JWIbert-h«U  during  the  International  Exhibition  of  1872. 
Ik*  '^«rka  should  be  the  productions  of  living 
WwpoBOrs.  published  before  the  1st  M  irch,  1872,  and 
waj  be  of  a  vocal  or  instrumenttl  character — such  as 
Vitonioe,  cantatas,  sonatas,  overtures,  glees,  songs, 
daw9e  oiuic,  &a  It  is  requested  that  the  inform>ition 
■»r  b*  sopplied,  on  or  before  the  31st  March,  1872,  to 
Uj^-Q^waai  H.  Y.  D.  Scott,  C.B. 

f, — yfiOk  »  view  of  launing  the  opinion  of 


EEFEESHMENT8  AT  THE  EXHIBITION. 

Sia, — I  was  glad  to  see  the  sensible  letter  in  last  weeVi 
Journal  upon  this  subject.  May  I  make  a  further  sugges- 
tion, to  the  effect  thit  the  ratablishment  of  what  I  would 
call  a  middle-class  dining-room  would  be  of  g^at  beneSt 
— something  between  the  rough-and-ready,  though 
plentiful,  dinner  at  a  shilling,  and  the  dinner  at  two 
shillings  and  threepence. 

If  the  present  auoommodntion  is  not  sufficient,  there  is 
surely  some  vacant  ground,  where  the  Messrs.  Spiers  and 
Pond  could  erect  a  temporary  contrivance,  like  that  at 
Wimbledon. — ^I  am,  &c., 

A  Mbkbbb. 


EXHIBITIONS. 


Special  Loan  Exhibition  of  Ancient  Kniical  Initra- 
ments  at  the  South  Keiuiiigton  Mnssum. — The  arrange- 
ments for  this  exhibition,  which  will  be  opened  in  June, 
1872,  are  now  in  active  progress  under  the  direction  of 
H.R.H.  the  Duke  of  Edinburgh,  who  is  the  chairman 
of  the  Executive  Committ4«  appointed  to  carry  oiit  the 
work.  The  exhibition  will  include  instruments  nuted 
fi>r  their  decorative,  arohronlogicHl,  ethnolojjical,  or  in- 
trinsic technical  merits.  Possessors  of  musical  instru- 
ments have  boon  invited  to  communicate  with  the 
secretary  of  the  Musical  Instruments  Committee,  South 
Kensington  Museum,  and  either  to  offer  instruments  on 
loan  for  the  exhibition,  or  to  supply  information 
regarding  ancient  musical  instruments  that  may  appear 
to  them  suited  for  the  exhibition. 


OOBBESPOHDEKOS. 


THE  WEAK  POINT  OP  THE  METBIC 
SYSTEM. 

Sm,— Mr.  Chichester  Fortesoue  tells  us  that  the 
Government  Bill  on  weights  and  mCHSures  will  legalise, 
though  not  compel,  the  use  of  the  metric  system.  This 
is  so  far  well,  though  it  would  have  been  better  to  fix  a 
date,  however  remote,  for  its  compulsory  use.  Its 
triumph  is,  in  fact,  assured  since  the  German  adhesion. 
There  are  now  200,000,000  of  people  using  it.  and 
another  200,000,000  are  being  slowly  brought  under 
iu  influence,  whilst  the  iinperi|d  system  is  very  n8»|[V 
confined  to  these  islands,  for  we  must  remember  t^ 
the  Winchester  measures,  and  not  the  imperial,  are  used 
by  aU  EuKlish-speaking  people  in  Am«ic%  and  tl»t  our 
hundredweight  and  ton  are  disused  in  the  United  States. 
Amongst  ourselves,  too,  science  is  fiist  going  over  to  the 
metric  system,  whilst  many  occupations  are  finding  the 
necessity  of  decimalising  in  some  way  or  other.  ^ 

Atthis juncture,  then,  it  is  very  important  to  coasider  in 
what  form  we  should  adopt  the  system,  for  we  axe  by  no 
meaM  bound  to  aU  U»  ^^  ^y  Miwiwoe  hM  ihowa 


aso 
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that  Uwy  might  be  improved.  Now,  one  thing  has  beta 
f«U  everywhere,  viz.,  that  the  kilogramme,  and  not  the 
giamme,  ia  the  propel  fundnmenUl  unit  of  weifjht  for 
practical  li69.  Surely,  then,  we  might  mend  this.  We 
ought  to  be  able  to  say  to  the  people  at  large  who 
are  past  their  schoul-da^s,  "  The  system  is  merely 
this,  that  you  have  certain  units  of  length,  capacity, 
and  weight,  which  are  all  divided  in  the  same  wny, 
oaUing  the  tenth  part  a  deoi,  and  the  hundiwdth  part 
a  aenti,  of  the  unit.  Now,  to  make  this  simple  state- 
ment true,  we  require  only  to  replace  the  word  kilo- 
giamrae  by  some  monosyllable  which  would  be  recog- 
nised as  a  contraction  of  it,  and  so  keep  our  connec- 
tion with  foreign  tables.  Several  such  words  might  be 
thought  of,  the  chief  difficulty  being  on  the  score  of 
euphony ;  let  ut  say  klug  (or  klogger),  as  resembling 
kilog.,  which  is  actually  in  wide  use  on  the  Continent, 
matiead  of  kilK^ranme,  and  from  klog  we  might  form 
deoi-klog,  centi-klog,  to  aapersede  hectogramme  and 
deteagramrae.  Five  new  words  would  then  suffice  for 
the  needs  of  most  people,  namely,  metre,  litre,  klog, 
.deoi^  oenti-,  and  Uiese  would  be  the  definition: — A 
oi^io  deoimetie  holds  a  litce  of  water,  which  weighs  a 
klog. 

The  rest  of  the  system  might  he  left  to  take  osie  of 
itself.  It  would  be  taught  to  sohool-<^iidmi,  and  would 
]m  saam  acquired,  so  iiar  as  useful,  by  others.  Probably, 
of  the  upper  units,  only  kilometre,  hectare,  and  heoto- 
litM  would  establish  themselves,  the  rest  could  be  ez- 
preesed  numenaally,  as  37  metres,  or  20  litres. 

We  ought  to  ask  the  Chaacellor  of  the  Exchequer 
to  give  us  a  coin  for  the  tenth  of  a  florin,  bearing 
a  square  centimetre,  divided  into  square  millimetres. 
The  eye  would  lead  os  to  call  it  a  chequer,  a  name 
historically  connected  with  the  revenue,  and  familiar 
abo  to  the  peasantry,  and  it  wotild  be  a  valuable 
instrument  of  education.  Ko  other  new  coin 
il  wanted  for  the  decimal  system,  only  the  slight 
modification  of  the  value  of  the  farthing,  and  of  pence, 
apruseed  as  iarthings.  If  wo  could  contract  the  word 
into  -"  &,"  so  much  tbe  better. — I  am,  &c., 

HznuGTB. 


the  wife  is  attended  for  a  farthar  (OB  of^  is.,  aadtha 
same  sum  for  each  ohild.  If  a  mnchstiiti,  getting  £180^ 
is  provident,  and  abatnina  from  dnuk,  he  can  save  £M 
a  year  with  the  greatest  ease,  even  thmigh  living  in 
lodgings,  without  counting  overtime,  which  is  paid  at 
time  and  a-quarter ;  -  tSuudaya  doable  time.  It  u  nanal 
in  Jamaica  for  clerks  and  otheia  to  live  together  in  a 
small  house,  and  keep  their  own  aervaoto.  This  pka 
should  be  much  less  expensive  than  living  in  Indginpa. 
The  climate  of  Jamaica  is  gfood,  and  even  in  the  plauat 
not  more  trying  than  other  hot  climates,  if  the  moo  will 
only  ke^  out  of  the  iun,  and  abstain  from  tlte  Turional 
drink,  rum.  This  can  be  obtained  so  chasply,  that  it  i» 
within  the  reach  of  everybody.  New  tvm  ia  next  door 
to  poison ;  and,  as  the  demand  for  old  ram  b  greater  than 
the  supply,  new  rum  has  to  be  converted  into  old  by 
various  means.  There  is  not  the  slightest  doubt  bat  th«t 
a  large  per-centage  of  deaths  from  yellow  fever  have  beem 
caused  by  nothing  but  the  drinking  of  new  ram.  Tha 
climate  in  the  hills  of  Jamaica  is  superb,  and  equals,  erea 
if  it  doRS  not  surpass,  England.  There  is  not  the  sUghteaft 
difficulty  for  Englishmen  to  labour  in  the  fields  aU  day. 
At  Christiana,  in  the  parish  of  Manchester,  there  is  a 
white  settlement ;  all  the  families  are  doing  well.  Th^ 
cultivate  their  own  land,  and  grow  ginger  chiefly,  hw 
also  sugar  and  vegetables  for  their  own  uae.  Then  is 
one  man  there  who  began  as  a  watchman,  and  is  now 
the  owner  of  large  property,  having  paid  for  it  all  hat 
something  like  £60.  In  this  part  of  the  islandtbs* 
are  large  runs  of  land  unoccnpied.  Much  of  it  haa 
been  escheated  by  the  governor.  This  woold  prove  ct 
the  greatest  benefit  to  worthy,  hard-working  agncultooj 
labourers,  who  had  small  means,  and  who  oould  he 
assisted  to  emigrate  from  England,  where  the  supply  of 
labour  is  greater  than  the  demand.  In  Jamaica  aach 
men  are  required,  and  ooold  mot  fail  to  do  wall. 


TEDS  ISDUBTBIAL   CLASSES    ABBOAD. 


.  JAMAICA. 


Not  many  English  workmen  are  employed  on  this 
island.  Those  that  are  employed  are  chiefly  foremen  or 
leading  hands.  The  purchase  power  of  money  is  not 
much  less  than  in  England,  for  the  necessaries  of  life. 
Beef,  6d.  per  lb. ;  mutton,  9d.  and  Is.  per  lb. ;  salt  fish, 
6d.  per  lb. ;  brown  sugar  3d.  per  lb. ;  white  sng^r,  7Jd. 
per  lb. ;  rice  44d.  per  qnirt;  yam,  8a.  per  cwt. ;  bread, 
8U>.  for  la  6d. ;  coantry  vegetables  cheap  ;  good  aieed 
fowls,  2s.  ea<;h ;  porit  9d.  per  lb.  Luxuries  are  much 
more  exp«msive.  Eggs.  Md.and  2d.each;  hara,  la  6d.  per 
lb. ;  bacon.  Is.  6d.  par  lb.  Clothing  is  also  expensive. 
Workman  coming  to  the  island  generally  come  on  an 
agreement  for  three  years.  Their  passage  is  paid  out, 
and  the  return  passage  guaranteed,  provided  they  re- 
turn at  the  end  of  their  term.  Platelayer  gangers  get 
ftom  £104  to  £120  per  vmara.  IhBy  gmierally  live  in 
Ae  country  parts,  where  living  is  cheaper  then  in  the 
iowms.  Hechoaies  gensaally  get  from  £104  to  £130  per 
annum  and  overtime.  Good  board  and  lodging  ran  be' 
ahteiBed  for  £tO  to  Jili  per  annum;  ont  of  this  a 
goad  profit  ia  of  ocoess  made  by  the  laadlODd  Or  land- 
laAy.  There  is  a  great  advoaiige  to  be  enjoyed  by  tite 
men  in  this  island.  They  con tmot  with  or  "  farm"  (as 
itiaoaUed),  tha  boat  dootons  in  Kiuston  for jES  8s.  per 
aottaoi,  iareipeetivB  of  theamoaat  of  siofaosas  thay  msy 
l»ww>iairf  tha-attortioQ  thsyaayjaqaita.  J£  m^aaai. 


VENETIA  AND  SOUTHERN  ITALY. 

In  Venice  there  are  no  statistical  works  reapectins 
workmen  and  their  wages.  Fsam  the  fall  of  tha 
andent  republic  to  the  present  period,  they  aie  want- 
ing. The  chambers  of  commerce  in  paist  timea  weie  d»> 
terred  from  stating  the  truth  to  the  Austrian  gOTocn* 
meat  by  the  fear  of  imposts  and  abuses,  aadthe  Aoatriaa 
govenmient  was,  therefore,  nnable  to  oompile  a  oanect 
statiwtiosl  work  on  Venstia.  Mr.  Oonsol-Ganeial  Perry, 
however,  informs  us  that  the  Royal  Institatiea  of  Aote 
and  fickaoes,  by  means  of  a  woitk  pnbUdwd  amiet  thair 
■oapiees,  has,  ieztnnately,  enabled  him  to  doaa  At  >•• 
gaids  ttra  moral  state  of  the  wcnkmmi.  he  uhsaiwja  Hiat 
they  are  of  good  morals,  aoher,  and  piovidesrt;  thoytate 
much  priiie  in  their  work,  bat  they  otmdy  little,  aro 
unacquainted  with  drawing  and  chemistry,  and  are  some- 
what prejudiced  in  favour  of  the  techmcal  procesae*  of 
ancient  date.  Now,  however,  they  frequent  tha  SBkools 
for  drawing  and  chemistry,  wluoh,  in  towns  and  villagoa^ 
are  adjacent  to  the  manufactories  or  workshops.  In 
general  they  execute  varied,  different,  and  new  wuiV* 
with  g^od  will;  they  are  of  various  sod  mrdtifoim 
genius ;  and,  above  all,  the  system  of  dividing  labooTf 
as  done  in  England,  is  not  in  use.  Here,  tlie  same  wcoIe- 
man  does  maDV  things,  and  passes  from  one  tmde  -i9 
another  which  has  an  affinity  with  it,  and,  mareerer,  ho 
contents  himself  with  very  low  wages. 

There  Eu:e  good  dwellings  for  workmen,  Irat  at  {ueaonl 
they  are  few  in  number,  and  the  lahooring  classes  gens- 
rally  live  in  ponr,  unwholesome  habitations,  damp,  witlk 
bad  odours,  and  badly  furnished.  In  the  great  maoa- 
facturing  districts  of  the  provinces,  ihe  workmen,  on  ttie 
contrary,  inhabit  wholesome,  dry  dwcBings,  oont^gnoiw 
to  the  manufactories. 

lliere  appear  to  be  no  otber  iadnitriea  in  wlatii  ite 
English  workman  would  be  employed  Hum  those  of  i 
founders,  ship-builders,  and  glass  and  earthen  ware  i 
iKtsfisB.    TlM  BngBih  wwlrwan  watULJImA  * 
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,  ▼{>.,  food  is  dii«p  and  good ;  tha  air  is  tahi- 
tbe-il««Hin|;a  in  tlia  proTinees  aie  good,  olMin, 
tad  dr^ ;  and  in  Veoioe  a  oompaay  has  bean  inrtUoted. 
and  is  in  opsratiaa,  for  building  houses fortlia  labonong 
duaes;  macb;  benarolenea  in  the  propiistota  of  the 
salabliduneBta  in  general ;  and  kindness  and  general 
good  fedin^  OB  the  part  of  the  native  fellow>workntan. 
Th»  diiadvantagtis  would  be^  low  wages  ;.Ut(l«  order  in 
■Of  wrafahop :  nnosrtainty  aareganls  the  permaDoncy  of 
Iha  wmk^  mm  ttnaeeventatUties  which  in  aU  coimtties 
laad  to  tke  pai<ial  or  total  sus^eiuion  of  labonr. 

^ni«n  ais  eattaia  iadoalaa  in  which  the  foaeign  wi»k- 
IMK  ismnrii  battar  paid  than  the  natjye,  for  hia-saperior 
abffitf  is  a  partsaular  work,  with  which  ib»  Italian  is 
Uttla  aaqoaiatad.  Thos,  forexampla,inUieait  of  ^aas- 
Tnaking;  in  mafciiy  bottisa  according  to  tha  uangs  of 

Franeh  nurtjuen  are  well  paid  in  the  Italian 
I  of  them,  at  Ladi,  in  tiie  Lago 
,  itt  tfaa-  workman  are  Fraaoh,  who  retnm  to 
Hua-  eamataf  wlian  the  work  of  the  fnmaae  is;  oom- 
pMad^  and  con*  bask  when  it  ia  again  rsaamed. 
Ifcawign  auiti— iinieiJeoemployed  intbs  iron  works,  also 
in  tba  -woaDea  naanfiMtoriea,  in  the  lasntifhctare  of. 
«iK>aMd  tiiainM«it»— dies,  straw  fasts.  finnitaTev  and  in 
; of  pgatiena imiala>  irnniag,  Sec  IngraeEal 
L  iscoasidared  to  be  mesa  onkifatsd. 

j-patiaat  than  tha  natire,  bat  lesa  Robes,  Isas 

odiaaaa  a»igwit..  The  lowiate-of  wages itt 
Vwwifa,  sMl  gunwUy  in  the  other  Stataa^f  Italy,  mnut 
>a  altii'liiilail  tathe  ciiovDatanea  that  Unng  ia  cheap, 
And  naeeasitiea  are  iiswi,  sad  that  the  Italian  workman  ia 
little  addicted  to  drink,  very  industrioas,  modest,  and 
tad  of  domestic  Ufe. 

Tb.  Ooninl  Sevatn  notices  the  Rnat  cfaangescaToed  by 
fte  riage  of  Bame^  by  which  the  Roman  people  not  only 
xegained  their  poKtical  rights,  bat  also  hare  the  means 
preaeatedto  tbem  of  cnltivation,  of  education,  and  eren  of 
«ominens.  Tha  present  goremment  of  the  King  of 
Italy  haa  already  wt  op  an  agricultoml  society,  which  is 
BOW  octoally  woridng  with  English  machinery ;  and,  as 
vegttdm  the  br^vids,  under  the  new  order  of  thin)^  they 
bare  diaappeaxed.  No  doubt  means  will  be  also  found 
to  work  the  great  mines  of  aspbaltam,  sulphur,  and  even 
borax.  And,  as  re^Hrds  the  adulteration  of  wine,  which 
was  a  difl^race  to  Borne,  the  gaTemment  has  now  adopted 
aplanwhich wtUbesuretoe^ctagreatimprovemsnt.  A 
M]nare  (etmmUtioiu)  is  selected  for  the  sale  of  wine,  which 
b  to  be  tasted  by  official  judges  before  it  is  submitted  for 
■ale.  Ifatinng  less  thxn  six-gallon  casks  iaiillowed,  and  no 
drinkiagpermittedonthespot.  In  this  way  the  scandalous 
powar  m  the  vinbier  will  be  undermined,  and  the  poorer 
daasta  supplied  with  a  pure,  cheap,  and  good  wine. 
With  reapect  to  education,  the  fine  institution  of  San 
Ifirhek,  which  had  been  converted  into  a  political 
prison,  la  now  rratored  to  its  original  purpose  of  ednca- 
Bon.  Every  art  and  science,  evpry  professionT  every 
taade,  and  even  commerce,  will  now  be  taught  by  the 
best  maatera,  and  at  the  old  price  of  48.  2d.  a-inonth. 
The  hnOding  will  contain  upwards  of  6,000  chiMren. 
And  SB  to  commerce,  the  restnotions  being  now  removed 
oCpaapotts,  of  customs  duties,  and  of  spies,  no  doubt  in 
a  coaflby  where  nature  hus  been  so  bnuntifnl,  a  flne  com- 
meroa  ^^B  spring  up,  for  already  the  people  begin  to 
jbow  sipN  oif  activitj^  ns  they  have  amnngst  them  the 
Trutiisfiawa  strangers  from  all  parts  of  Italy  with  their 
eommoditiea  for  nie,  by  which  the  stat^'Iy  dignity  of  the 
Btaiaaa  ia  lathm-  severely  taxed.  The  duties  on  articles 
a<  IboA  foxanrly  levied  at  the  gatea  haa  been  abolished. 

rar  elaaasa  b<^n  to  retam  to  the  good  old 

at  night,  the  fine  voices  are  heard  a^nin ;  ami 

'  Ostober  iativaboB  the  Bimdays  sad  Tharsdays 

nsBoad  after  a  soppreasion  of  twenty  years. 

'  t  c<  tfas  wry  Civoanibls  ehaiiges,  the  Roman 

m^tasoidf  aatjeefeaf  regret  aareaaniathft 

pt\mmm,iMm  that thachaigwass tea heaiiy, or 

lanilj,  Ut  ftofmif  daea.  nataiiat;  bnA-thii 


>»rts,  aad  Inggage  ia  not  trusted.  Uoubt-iits  »ue  uequcnt 
nn  the  lines,  and  even  in  tha  stations,  and  there  is  never 
any  redress,  in  compensation  or  even  explanation. 

In  Naplea,  tha  labouring  daisea,  according  to  Mr. 
Consul-Gbsneral  fionham's  report,  take  very  little  animal 
food,  living  priwipaliy  upon  pa*ta  (raaeeamni)  in  various 
forms,  bread,  fmit.  and  vogetablea.  A  foreigner  requires 
more  sahstantial  food,  and  would  find  the  small  sum 
which  suffices  to  feed  a  native  insufficient  The  neces- 
saries which  form  the  general  subsistence  of  the  Nea- 
politan working  classps  are  very  cheap,  and,  though  wages 
are  low,  they  nre  able  to  obtain  a  sufficiency  of  them. 
Cheap  and  wholesome  Wine  can  bo  obttiined.  Spirits  aire 
little  used,  and  should  be  avoided.  On  wages  of  2  francs 
60  centimes  a-day,  an  ertisan  can  support  himself,  wif^ 
and  one  ortwo  children.  For  an  Englishman,  it  isneces- 
SHij  that  he  should  avoid  excessive  Jruit-CHtinjf,  and  ab- 
stain from  ardent  spirits.  As  a  beverage,  nothing  can  be 
recommended  so  good  as  the  common  wine  of  the' 
country,  when  taken  in  moderation;  it  is  cheap,  nourish*, 
ing,  and  adapted  to  the  climate ;  he  will  require  his 
usual  quantity  of  animal  food.  As  to  the  exertion  nr  exw' 
hauatiun  he  may  venture  upon,  daring  nine  months  of 
the  year  he  may  do  nearly  as  much  work  as  in  England ;  - 
during  tha  remaining  three  montha,  viz.,  June,  Jnly, 
and  August  he  must  endeavour  to  work  in  the  shade,  as 
exposure  to  the  son  is  to  he  avoided.    Cold  is  never 

,  severe,  and  the  expenditoie  for  clothing  is,  conaeouently, 
less  than  in  England.  A  working  mancannotflnd  neaMiy 
lodgings  near  his  work.  Tile  ordimry  lodgings  inhabited 
by  the  working  classes,  called  ban,  are  damp,  over* 
crowded,  unventilated,  and  is  every  respect  filthy.    A. 

1  great  number  of  workmen  reaide  with  their  fkmiKss  in 
villiigos  outside  the  city  and  octroi  limita,  many  as  far 
distant  as  Torre  del  Greco,  about  eight  miles  fW>fflr 
Naples.  "Work  is  piud  for  either  by  the  day  or  by  the 
job.  The  period  of  work  ia  usually  tea  hours  a-day,  but 
oidinanr  lAourers,  bricklayers,  masons,  carpenters,  and 
some  buiers  often  work  twelve  hours.  The  average  wage 
of  a  good  first-class  mechanic  is  from  twn  to  three  fbmcs 
a-day.  Employers  of  labonr  are  not  inclined  to  give 
much  more  to  English  artisans  than  to  natives ;  many 
have  come  out ;  but  all,  with  few  if  any  exceptions,  have 
gone  home  again,  not  finding  the  wages  sufficient  for 
their  requirements.  In  a  few  special  employments,  such 
as  engineers  in  steam-vessels,  directors  of  cotton  fac- 
tories, add  perhaps  a  few  others,  Englifhmcn  appear  to 

'  get  on;  but,  considering  the  price  of  loilgings  and  of 
Various  home  comforts,  such  as  tea,  &c. — almoiit  neces- 
saries to  an  Englishman — probably  it  would  be  found  that 
£20  a-month  would  not  be  worth  more  in  purchase- 
power  in  Naples  than  £  16  in  England.  Much  is  done  to 
raiae  the  condition  of  the  laboanng  classes.  There  are 
day  and  night  schools  for  working  iiien,  technical  schools, 
and  schools  of  design,  all  gratuitous,  also  savinga  banks 
and  mntual  aid  sooietisB,  in  existence  in  tbia  city. 


SOTES    Oir    SOIEIKCS. 


It  is  pretiy  well  knows  that  if  a  fow  drsps  of  a  eola- 
tion of  pho^horna  in  bisidphida  of  oarhoo  be  thrown 
upon  paper,  or  any  other  ioflaannaUa  body,  this  body 
wiU,  after  the  lapse  ef  a  few  ssinntea,  take  fire.  ConSsgra- 
tioBS  on  the  moat  extensive  eeais-can  thos  be  caoaed,  all 
the  mere  serious  from  the  secrecy  with  which,  the  mis- 
chief may  be  done.  An  addition  te  oar  knowledge  of 
the  propeitiea  of  the  above  solution  has  beesi  made  W 
M .  Moigae,  who.  ia  Im  Momkt,  says,  that  whi«n  powdarsd 
ohlomle  of  potash  ia  first  dusted  over  the  papar  oi  ottor 
body,  followed  by  tha  api^icaliea  of  th*  solotooa  of 
|^idu>ms,  a  very  violent  ex^^osioli  easoesi  imma- 
diateiy  npon  tbsovaposation  of  the- aslMnt,  oaasg  to 
Ills  uhiwidiawis  hnias-in  -mrk  '-*'—*•  eoalaei  with  tibs 
..  »•  .  '■  -    .   rr—^.^^ ■- .. ^.ta^he 
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taken  that  it  he  done  with  small  quantities,  so  aa  to 
prevent  the  ooonirenoe  of  Burious  acoident*.  The  deadly 
nature  of  the  aolution  of  phiisphurus  may  be  evidenoad 
by  the  &ct  that  a  penon  walkuiK  past  a  heap  of  straw 
or  hay  may  qect  a  few  drops  of  it  on  such  a  heap,  and 
may  be .  able  to  walk  to  a  consi Jentble  distance  before 
the  solvent,  which,  however,  is  very  volatile,  has 
altogether  evaporated,  after  which  it  bunts  into  flame. 

The  plating  of  metal  by  means  of  nickel  has  hitherto 
been  very  expensive.  AcUms's  process  is  that  which  is 
usually  employed  in  America,  where  nickel  plating  is 
much  adopted,  on  account  buth  of  its  good  colour  and 
the  non-habiUiy  to  tarnish  of  articles  thus  jjroteoted. 
A  new  method  of  electro-plating  with  nickel  is  due  to 
Prot  F.  Stolba,  and  it  is  expected  will  before  long  be  very 
extensively  practised.  It  possiisses  sevural  advantages 
over  the  previously  existing  method.  Instead  of  re- 
quiring, as  in  Adams's  patent  process,  a  bath  of  double 
sulphate  of  nickel  and  aminonium  and  an  anode  of  cast 
nickel,  in  the  new  method,  which  is  not  patented,  the  salt 
of  nickel  em|doyed  may  be  the  chloride,  sulphate,  ordouble 
sulphate  of  nickel  and  potassiam,  and  it  need  not  be 
chemically  pure.  In  addition  to  this,  a  solution  of  chloride 
of  sino  is  required.  This  may  be  obtained  by  dissolving 
metallic  sine  in  hydrochloric  acid.  The  articles  that  are 
to  be  plated  having  been  freed  from  grease  and  dirt,  a 
sufficient  quantity  of  a  concvntrated  solution  of  chloride 
of  line  is  poured  into  the  vessel  in  which  the  plating  is 
to  be  effected,  and  from  once  to  twice  its  volume  of  water 
added.  This  aolution  is  then  to  be  heated  to  the  boiling 
point,  and  hydrochloric  acid  added,  drop  by  drop,  untu 
the  precipitate  formed  by  diluting  the  (Muride  of  cine 
with  wat^  is  le-dissolved.  As  much  zinc  powder  as  will 
cover  the  point  of  a  knife  is  then  added,  by  which  the 
metal  of  the  vessel  becomes,  in  a  few  minutes,  plated 
with  zinc  wherever  it  is  in  contact  with  Uie  liquid. 
Enough  nickel  salt  is  then  to  be  introduced  to  colour  the 
liquid  diatinctlr  green,  after  which  the  articles  to  be 
plated,  and  with  them  some  small  cuttings  of  zinc,  are 
to  be  put  in,  care  being  taken  to  afford  a  sufficient  num- 
ber of  points  of  contact.  The  liquid  is  then  to  be  boiled, 
when  uie  nickel  is  soon  precipitated,  and  tiie  work  is 
finished  in  about  a  quarter  of  an  hoqr.  If  particular 
parts  of  the  artidea  are  not  plated,  the  boiling  must  be 
oontinned,  fresh  pieces  of  zinc,  and,  if  necessary,  fresh 
nickel  salt  being  added.  It  is  important,  if  the  coating 
of  nickel  is  to  be  brilliant,  that  the  liquid,  on  boiling, 
ahall  neither  be  cloudy  from  basic  zinc  sal^  or  acid  from 
free  hydiocUotic  add. 

At  the  last  meeting  of  the  Photographic  Society, 
several  photographs,  taken  in  natural  colours  in  tbe 
camera,  were  exhibited.  They  were  produced  by  the 
late  M.  Niepoe  de  St.  Victor,  and  were  brought  to  this 
oonntry  by  his  widow,  who,  it  is  stated,  is  attached  to 
the  household  of  the  Ez-Emp«!ror.  Although  the 
colours  on  these  photographs  are  far  from  being  bnlliant, 
they  demonstrate  in  an  unmistakable  manner  the  possi- 
biUty,  phiUwophically  speaking,  of  obtaining  photo- 
gnphs  having  all  the  hues  of  nature.  These  pictures, 
which  poaseea  great  historical  value,  are  the  resoltof  some 
of  the  most  interesting  experitnenb)  that  have  ever  been 
made,  and  it  might  be  well  if  they  were  made  generally 
known  among  physicists,  in  order  that  further  investiga- 
tions may  be  made.  U.  Niepce  started  on  the  known 
basis  that  a  {date  of  silver  immersed  in  a  solution  of 
sulphate  of  copper  and  chloride  of  sodium  (common 
•alt),  at  the  same  time  rendered  magnetic  by  means  of 
a  battery,  was  oUoridised,  and  became  susceptible  of  re- 
ceiving colour  when  it  was  exposed  to  light.  Having 
conceived  that  there  might  bo  some  relation  between 
the  colour  which  a  body  communicated  to  a  flame, 
and  the  colour  which  light  developed  on  a  plate 
of  silver  which  hod  bet^  chloridised  with  the 
body  that  coloured  that  flame,  he  immersed  his  plate  in 
a  bath  formed  of  water  saturated  with  chlorine,  to  which 
be  added*  chloride  endowed  with  the  property  of  colonr- 


ing  flame  with  the  odour  he  wished  to  be  le-psndoced 
on  the  plate.  For  <»«»»»pl«,  chloride  of  stwmtinm,  which 
gives  a  red  or  ptuple  odour  to  flames  when  used  for  pte- 
paring  a  plate  of  silver,  wudd  cause  the  red  and 
purple  tints  to  be  strongly  impressed.  In  like  manner 
woud  orange  be  produc»d  by  the  employment  of  the 
diloridea  of  caldnm  or  uranium,  yellow  by  the  chloiidea 
of  sodium  and  potassium,  gn-en  by  borado  add  aad 
chloride  of  nickel,  as  well  as  by  all  the  salta  of  ooppe^ 
blue  by  the  double  chloride  of  copper  and  ammonia,  ana 
violet  by  the  ohluride  of  strontium  and  sdphate  of  copper. 
The  result  showed  the  oortectneasof  M.  Niepoe'a  reiuiott- 
ing.  All  the  colours  of  the  spectrum  have  been  obtained 
in  the  manner  indicated.  All  the  culoun  of  hia  model 
(he  usually  employed  for  this  purpose  a  doll  dreaaed  in 
gorgeously-coloured  drapery)  have  been  obtdned  by  pre- 
paring the  plate  with  a  bath  composed  of  dentochlorido' 
of  copper  alone ;  and  a  still  better  image  has  been  got  by 
immersing  the  plate  in  a  solntionofbypoolilorateofBudinm 
having  a  specofio  gravity  of  1*36,  until  it  assumed  & 
bright  pinkish  hue.  The  ^ie  was  then  covered  with  a. 
solution  of  dextrine  saturated  with  chloride  of  lead, 
then  dried,  and  subsequentiy  submitted  to  the  action  oC 
heat,  after  which  it  was  ready  tor  exposure  in  the  camera, 
when  it  became  impressed  with  the  colours  of  Botare  ; 
but  a  very  curious  &ct  in  connection  with  this  is,  that 
dthough  the  secondary  coloura— orange,  violet,  and 
green— can  be  reproduced  if  these  odours  aie  natoral, 
they  cannot  ^be  so  reproduced  if  they  are  aitifldallj 
fmrmed  by  mixing  two  of  the  primary  oolouia.  In  thaa 
case  only  one  of  them  is  impressed. 


The  cause  of  the  brilliant  coloun  that  are  to  be  i 
in  glass  when  it  is  being  etched  by  hydivfluorio  add, 
haa  Deen  investigated  microscopically  by  Mr.  H.  F.  Smith^ 
who  has  described,  in  the  Monthly  Miei  ouopteal  JanmaL 
the  result  of  his  examination.  When  the  odd  woa  firat 
dropped  upon  the  glass,  no  action  waa  evident,  the 
appearance  presented  being  simply  that  of  a  drop 
of  water  on  glass.  In  a  very  short  time,  however, 
the  drop  be<^me  a  little  duller,  but  this  dullnesa 
almost  immediately  deared  away,  and  several  small 
partides,  seemingly  of  glass,  were  seen  floating  in  the 
drop.  These  appeared  to  be  undergoing  a  prooeaa  o£ 
fusion,  the  appearance  being  dmilar  to  that  seen  when  a 
small  portion  of  metnl  is  thrown  into  some  of  the  same 
substance  in  a  state  of  fusion  ;  it  is  tossed  about  for  some 
time,  and  then  finally  disappears,  and  this  was  what  ap- 
peared to  be  going  on  here.  There  were  magnifioeot 
colours,  which  changed  every  moment  as  small  pottiona 
of  glass  were  liberated  from  the  larger  pieue,  and  were 
undergoing  the  process  of  solution,  lading  to  the  suppo- 
sition that  thev  consisted  of  small  glass  prisms.  Scnie 
of  these  particles  were  completely  surrounded  by  a  hale 
of  colour,  as  if  they  had  been  thrown  into  a  variegated 
solution.  Although  the  prindpal  colour  was  deq>  ^een, 
dark  bine  was  dso  seen  at  occnaionol  intervals.  Tlieae 
observations  were  repeated  several  times,  and  always 
with  the  same  results,  with  the  exception  that  the  small 
partides  of  glass  floating  in  the  diup  of  add  exploded 
now  and  then,  causing  a  great  commotion  in  the  liquid, 
and  throwing  up  litUe  jets  of  flndy-divided  acid, 
behaving  as  u  the  small  glass  particles  were  hollow 
spheres.  When  these  explosions  occurred,  bright  flashes 
of  light  were  visible,  resembling  dosely  the  appearanoe 
of  nunbows  seen  in  waterlklla. 

When  lecturing  "  On  the  Identity  of  light  and  Badiawi 
Heat,"  at  the  Boyal  Institution,  on  the  2nd  inat.,  Fko- 
fessor  Tyndall  said  that  heat  was  sometimea  asanriatad 
witli  ordinary  matter,  through  which  it  creepa  by  tke 
process  of  conduction;  sometimes  not  aaaoomted  with 
ordinary  matter,  but,  like  light,  flying  throng  apace 
with  immenae  velod^.  In  thia  latter  form  it  is  called 
radiant  heat,  which  oomee  obvionaly  and  palpably  fron 
the  sun,  but  waa  here  entangled  with  li^t.  Speakix^ 
of  the  spectrum  falling  upon  bodies,  he  said  that  only 
where  light  waa  abaocbed  waa  beat  ptodnead  by  ^  mA 
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the  best  produced  was  the  exact  rqaivalpnt  of  the  light 
atottod:  A  black  ribaod  placed  in  the  epeetnim  would 
glow  wmnner  aa  it  waa  carried  from  the  blue  end 
tawarda  the  led,  b^st,  if  moved  atill  farther,  evea  beyond 
iriiere  there  were  no  niyt  competent  to  excite  viaifin,  it 
would  be  atill  wanner.  Radiant  heat  waa  refleeted  from 
fine  mrfJMwjaat  like  light,  or  from  oaired  xnrhces,  by 
iSdeh  it  O0old  be  farooght  to  a  foena ;  lensea  could  alao 
be  and  Ur  tlna  pnrpoaai.  Like  liKht,  a  nty  of  beat  could 
idn  be  divided  by  meana  of  Iceland  spar  into  the 
ordinary  aad  extraordinary  ray;  and  the  liuit  of  the 
polaiiiwon  of  mdiiint  heat  destroyed  nuiny  speoalations 
once  prevalent.  He  described  and  performed  Ftirsulay's 
expenmeot  of  the  magnatiaatlon  by  a  ray  of  light,  and 
ahowad  that  the  aame  phenomena  took  place  when  a  ray 
of  heat  waa  oaed  instead  of  a  nty  of  light.  There  were 
&ebllera]ra  of  hnet  beymd  the  violet  end  of  tiie  visible 
qxctrom,  bat  as  the  apectrum  whs  traversed  the  rays 
increased  in  power,  and  reached  a  maxiiimm  in  the  dark 
space  beyond  the  other  end  ;  but  the  whole  visible 
qiectram  contained  heat.  The  identity  of  light  and  heat 
was  shown  by  a  number  of  experiments,  which  were  ex- 
ceedjagly  ■rtifautiii  j 
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Tniilmj  aad  Bayalatian  af  the  Oiaat  Fewera  of 
Xaiope. — A  few  evenings  since,  M.  De  Qnatrefages  read 
a  P^er  >t  the  Paris  Qoogiaphical  Sooi»ty,  on  the  race  of 
iu  HegritOB,  and  M.  d^&vezacare  on  certain  episodes 
and  dates  in  the  life  of  Christopher  Columbus,  after 
wUiii  oomidenible  Fonsation  was  creHted  bv  H.  Emile 
Levaswor;  who  exhibited  a  sketch-chart  of  the  relative 
proj)urtiops  of  the  population  and  territory  of  the  five 
gnat  jwwqs  of  Bnrope,  firom  the  commencement  of  the 
eightMnth  century  to  the  present  tuie.  It  reaolted  from 
the  oompnative  figures,  that  the  population  of  France, 
which  in  1700  farmed  31  per  cent,  of  the  whola,.fell  to 
26  in  1TS8,  to  20  in  181S,  and,  finally,  to  17  per  cent., 
in  Wli;  mA  H  IMy  be  inolnded  amongst  the  greet 
powcn,  tke  propertkm  would  be  reduced  to  Ifi  per  cent. 
far  France.  At  the  present  time,  France  possesses 
628,000  square  kilometiee  of  territory,  and  a  population 
of  3NU  miDione;  wUle  Oerman^  hne  614,000  kilometres 
'«<aaii;  aad  41  millions  of  inhahifainta. 

Oatiiah  FeAthen  andOatrlshHinttiag.— The  following 
IS  aa  eztraci  from  a  letter  of  an  tttaneiert,  or  abeep  farmer, 
«B  tike  pampas  of  the  River  Plate.  Sonth  America : — 
"  Sow  the  warmer  weather  of  August  is  setting  in,  the 
■mie  ualiiiih  is  beeul  with  its  peeuUar  cry — wos-o-oo — 
ccOectiag  from  seven  to  ten  females  for  the  spring.  The 
flat  of&e  eggs  laid  by  each  bird  is  generiuly  dropped 
ia  the  open  camp.  Nests  are  invmiably  found  near 
watar,  <m  a  rising  hillodt,  or  in  brushwood ;  the  nest  has 
■mdi  tiia  app^mince  of  a  hen's  nest,  only  on  a  larger 
scale.  From  40  to  60  and  even  70  eggs  have  been  found 
ia  ona  neat,  one  egg  lying  on  another,  tier  upon  tier.  I 
have  often  wondered  how  the  male  bird  nunages  to 
itaiA  them  all.  Periiaps  twenty  eggs  will  lie  at  the 
bottom  of  Uie  nest,  the  others  on  the  top  of  these.  When 
fresh,  the  eggs  are  of  a  yellow  colour,  with  clear  white 
■lotB.  Hke  wet  lime,  attached  to  the  surface ;  when  stale, 
tas  c^g  becomes  quite  white,  and  loaea  the  spot-like 
B[nwisiisi»  I  imagine  tlie  bird,  when  setting,  disposes 
of  its  legs  somewhat  similar  to  a  goose — i.e.,  much  as  she 
Sm ;  whsnas  the  flamingo  sets  like  a  gentleman  in  a 
ehair,  with  legs  dangling,  the  eggs  being  deposited  on 
SB  eavflssB  momd  previously  mnde  by  the  bird.  At  the 
time  of  setting,  if  the  male  bird  ia  found  on  the  nest  it 
win  be  fbnod  with  its  head  close  to  the  ground,  to  escape 
observation,  and  will  scarcely  miss  it  nottl  you  are 
ate^  ^.  Iks  JMit>    CNilwrhw  lw«»  been  known  to 


spring  from  their  nests  at  the  moment  they  hav»  allowed 
the  nder  to  pttsa  over  them.  It  is  somewhat  dangerous 
at  times,  when  galloping  on  the  pampas  in  oamp  onit 
young,  spirited  horse,  to  have  a  large  ostrich,  with  oat- 
spread  wings,  suddenly  spring  up  aad  run  for  a  diort 
distance  off,  when,  if  you  dismount,  you  have  to  be 
cautions,  as  the  bird  may  return  to  attack  you.  The 
young  birds,  like  the  partridge,  run  almost  as  soon  as 
they  are  hatched,  and  when  a  fortnight  old  it  would  take 
a  swid  person  to  overtake  them.  The  young  follow  the 
male,  which  has  deserted  its  former  mates,  and  devotes 
itself  with  much  care  and  attention  to  bringing  up  the 
brood.  Many  fights  occnr  between  the  maiee.  They 
hold  each  other  by  their  beaks,  forcing  each  other  back- 
wards ;  of  course  the  weaker  one,  in  its  retreat,  has  to 
run  for  it.  I  have  seen  in  one  brood  following  the  male, 
birds  of  diRtrent  ages — a  few  perhaps  a  fortnight  old, 
others  a  month,  and  some  even  six  months.  The 
male  is  easily  dibtinguisbed  from  the  female,  being 
larger  and  darker  wh>  re  the  black  feathers  are  around 
the  neck.  The  feathers  of  the  male  realise  more 
than  those  of  the  female ;  in  town  they  are  worth  from 
12  to  20  reals  a  pound  (1  real  =  6d.)  equal  to  from  St. 
to  Ss.  4d. ;  in  camp  6  to  10  teaia,  or  from  28.  6d.  to  4«. 
2d.,  according  to  where  the  camp  lies,  for  the  nearer  to 
town  the  higher  the  price.  Here  I  get  only  6  reals,  or 
2s.  6d.  a  pound.  Ostriches  feeding  near  the  house  gpt 
tamer  than  those  that  do  not  aj^roach  habitations  ;  but 
the  same  birds  which  are  found  uccasionaUy  feeding  near 
the  houses,  if  met  with  in  open  "  camp  "  or  pampa,  are 
as  wild  as  those  that  never  come  near  our  dwellings, 
lliey  Uke  to  feed  on  the  short,  sweet  grass,  therefore 
their  favourite  rt-sorts  are  where  the  maiden  turf  is  kept 
well  cropped  by  the  sheep  ;  there  the  ostriches  are  found 
mostly  collected  together— that  is,  if  unmolested.  ^  In 
some  camps,  say  Colonea  way,  if  an  ostrich  is  seen  it  is 
hunted  down  for  its  oil,  or  grease,  and  feathers.  The 
ostrich  is  left  more  or  less  undisturbed  hereabouts; 
at  some  estancias  fi.i.,  sheep  farms^  these  birds 
are  commonly  shot ;  at  others  they  remam  entirely  un- 
molested, where  they  become  tamer,  and  occasionally 
collect  near  the  houses.  I  seldom  shoot  an  ostrich  ex- 
cept to  provide  for  my  fowls.  I  like  to  see  the  birds 
near  my  house,  and  in  ^ring  time  their  nests  are  as 
plentiful  as  hen's  nests  in  a  farmyard,and  the  eggs  most 
abundn  nt.  The  birds  are  very  easily  decoyed  by  plaeing 
yourself  on  the  ground,  throwing  your  le^  up  in  the  air, 
and  giving  a  low,  whining  whiaUe,  in  imitation  of  their 
young,  when  they  will  come  near,  sometimes  even  to  12 
or  14  yards  of  you.  One  poor  bird  is  butchered,  (for  I 
cannot  call  it  shooting) ;  the  curiosity  of  others,  notr 
withstanding  the^r  late  companion's  "biting  the  dust," 
becomes  more  excited,  and  thus  they  become  cany  victims. 
I  have  seen  men  kiil  several  birds  like  this,  one  after 
another,  as  fast  as  they  could  load.  I  have  myself  shot 
two  birds  at  one  shot,  the  ball  passing  through  the  neck 
of  each ;  but  I  seldom  kill  more  than  one  bird  the  same 
day. 

Intsnatiat  DlseoTKT  in  Ve«ft  ZenUlL— Bfatoven- 

has  been  made  of  the  house  constructed  by  the  Uutdi 
explorers  in  Nova  ZemUa  in  1096.  The  home  was  the 
work  of  the  members  of  an  expedition  for  the  discovery 
of  a  shorter  route  to  China  and  India  across  the  Arctic 
seas,  the  general  supposition  being,  at  that  time,  that 
beyond  Nova  Zembla  the  coast  ran  off,  towards  the  south- 
east, directly  towards  Oiina.  The  best  known  of  the 
expeditions  underUken  during  the  latter  portion  of  the 
sixteenth  century  was- that  commamled  by  Admiral 
Heemskork,  with  whom  the  celebrated  Barends  sailed  as 
pUot.  It  left  Amsterdam  on  the  10th  of  May.  1693,  and 
discovered  Spitzberg,  which  was  taken  for  a  port  oS 
Greenland,  and  re.ched  Nova  ZembU  on  the  17th  of 
July ;  after  a  most  diffi  nit  passage,  the  ship  doubled  the 
south-east  point  of  the  island,  and  waa  shut  up  by  the  ice 
on  the  aOlh  of  August,  in  s  bay  which  the  Adndm 
named  Yduven.  in  78»  ,«!^,  ta^hrip^^l^  •- 
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crushed,  and  the  expedition  was  compelled  to  winter  in  I 
that  inhospitable  spot ;  fortnnat«ly,  theoa  was  a  pood 
supply  of  timber  brought  from  Siberia  by  the  nvers 
Obi  and  Jenisei.  Having  constructed  a  log-house,  ; 
they  covered  it  with  planks  from  their  ship,  and  set 
np  a  large  hearth  in  the  midst ;  but  the  cold  was  so 
infa-nse  that,  although  the  fire  whs  kept  burning  night 
and  day,  the  ice  on  the  counterpanes  of  their  beds  is ; 
aaid  to  have  been  two  inches  thick.  The  sun  dis-  | 
appeared  for  81  days,  namely,  from  the  4th  of  November 
to  the  24th  of  January.  In  spite  of  privatibns,  the 
officers  and  men  kept  up  thpir  courage,  amion  Twelfth- 
day  they  ate  pancaikes  in  the  Dutch  fashion,  and  the 
master  gunner  was,  by  lot,  named  Kin^  of  Nova 
Zembla.  In  the  month  of  May  the  ice  broke 
np,  and  the  two  largest  boats  being  doubled  with 
planks,  on  the  14th  of  June  they  put  to  sea, 
and,  after  a  painful  and  dangerous  voyage  of  81  days 
in  open  boats,  12  out  of  the  17  men  of  the  expedition 
arrived  at  Koba,  in  Russian  Lapland,  where  they 
found  a  Dutch  vessel,  which  carried  them  home. 
Barends  died  in  the  boat  a  few  days  after  quitting 
Nova  Zembla.  The  hut  of  the  expemtion  has  always 
since  appeared  in  the  Dutch  maps,  under  the  nnme  of 
B4t  Bckoudm  Suit ;  but  no  ship  had  since  touched  the 
■pot  and  it  whs  supposed  that  nothing  remained  of  the 
•tmctuie.  This,  however,  has  proved  a  mistake.^  A 
Norwegian  captain,  of  Hammerfest,  named  Carlsen,  in  a 
fishing  expedition,  reached  the  sea  of  Kara  by  the  north, 
and  on  the  9th  of  September  last  he  visited  the  Yshaven 
of  Baronds,  returning  to  Hummerfest  on  the  4th  of 
Novemhei,  after  having  traverawl  the  Straits  of  Vnygatz, 
thus  making  the  tour  of  Nova  Zembla.  Captain  Ciirlaen 
found  the  Dutch  navigators'  house  fallen  to  ruios,  and 
completely  covered  wiSi  ice,  which  had  preserved  most 
of  the  objects  left  there,  of  which  he  brought  away  150. 
It  appears  that  the  house  was  built  of  fir  timber,  and 
covered  an  area  of  32ft.  by  30ft.  Amongst  the  ejects 
£)und  are  guns,  sabres,  halberds,  lance-heads,  tools,  braaa 
pots,  a  clock,  a  flute,  wooden  shoes,  locks,  a  bell,  supposed 
to  be  that  of  the  ship,  an  iron  chest,  an  earthem  pitcher, 
also  a  few  books,  amongst  which  is  a  Dutch  translation 
of  Hendoza's  description  of  China,  and  an  astronomical 
treatise,  the  former  espedally  being  in  an  extavordinaiy 
good  state  of  preservation.  This  oolleetion,  which  has 
be^  buried  in  Arctic  ice  for  nearly  300  years,  will 
make  a  highly  interesting  addition  to  the  museum  of 
Amsterdam.  It  is  much  to  lamented,  however,  that 
Captain  Carlsen  doe*  not  appear  to  have  recovered  the 
account  of  the  voyage  which  was  written  by  Barenda, 
signed  by  all  his  companions,  and,  according  to  De 
Tere,  hidden  in  the  chimney  of  the  hut. 


OALENDAB     OP     MEETISeS. 


IHDIA  COHTXBEHOE. 

Mabcb  8tr  (PosTPOHsn  raon  Fsbbuabt  SSsdV — 
"On  India  as  a  Fivld  for  Private  Enteniriae  ' — 
Most  suitable  diatrictsl  situation  and  approach,  deacribel 
separHtely  ;  soils,  dimate,  sources  of  labour  mpply,  Ac. ; 
staple  crops  to  be  grown  with  greatest  advantag*; 
indigenous  products  and  minerals ;  tabulated  st«t<imwit 
of  cost  of  cultivation  of  tea.  cotton,  &c.,  and  probaUa 
profit  of  each ;  indigenous  timber ;  live  stock ;  farm  of 
government  under  which  the  settler  will  live  in  India. 
The  Conference  will  be  opened  by  Fbbdsbick  CAiimu, 
Esq.,  of  Assam.  

OAHTOK  LECTUBEa 

Tlie  Third  Lecture,  on  "  Medumism,"  by  tlie 
Rev.  Artbuh  Rioo.  M.A.,  was  deliver«i  am 
Monday  evening,  February  I9th.  The  remaining: 
lectures  will  be  given  as  follows  :— 

SYLLABUS. 
LSCTDBB  IV.— MOKDAT,  26tH  FaBSUAST,  18T2. 

Motions  produced  by  Cords,  Stnipa,  fte.— Limiu  to 
the  use  of  them— Grooved  and  Smooth  Pnllie*— Goid* 
Pullies  — Cam  Pullies  —  Shafts  not  panUlal— Bigb 
Velocity  Cord*— Fnsees— IDustzations. 

LscTuna  V.— Mohdvt,  4tb  Maxcb,  1872. 

Motions  produced  by  Links- Cranks — Oconectiii^ 
Bods— Detenta— Intermittent,  Bedprooating  and  Van* 
able  Motions — Examples. 

Lbctuu  VI.— Mokdat,  11th  Mabch,  1878. 

Regulating  and  Adjusting  Mechanism — Straight  Ian* 
Motions — Epicyclic  Trains — Differential  Mechanism. 

These  Lectnres  are  open  to  Members,  each  of 
whom  has  the  privilege  of  introducing  two 
friends  to  each  Lecture. 

BCiiaTific  xxxmos  fob  teb  wkiul 

IIo«..~BOCIXTT  OP  AHT*.  8.    »"»»«<»  L«tor«.   Ktr.  Aitkw 
KICK. "  On  MtchanUm."  _ 

London  loitltatlon,  4.     Profeaor  Odllnc,  xElcBMBtair 
CbtnWry.'' 

Boy  *GM(n»phlo»l,  S}.    Mr.  IMmar  Merfia, "  PnHadln'a 

Reoent  Jonme;  tbroDgh  Hancborla.*' 
Social  Sotdioe  AMoebUtin,  8.     R*i>ort  of  the  StaBdlnK 

Cnmmittw  of  Br^rrtdun  of  Crim*  Swtian  on  "Th* 

Trafflo  In  Stolw  Pn-MTiy." 
ActnariM,  T.     Mr.  WIlH'.d  Ron<Mn,  *<  OhMmlkm  «a  tbe 

Rate  01  Mortality  In  InttDoy  and  CMlabood." 
IntUtote  nf  ^urriyon,  8.      DUouislua  on  Mr. 

i-aiMT,  **L»nd.** 


QBDIVAXT  lODRnTOS  OF  TEE  BOCHTT. 
'Wednesday  evenings  at  eight  o'clock. 

Fbbbuabt  28th. — "On  Trinkets  and  their  Maan&c- 
ture,"  by  W.  O.  Labkois,  Esq.,  the  editor  of  the 
Society's  Journal, 

iljLaiCB  6th.— "On  <be  OoliatA  Training  Ship."  By 
Oapt.  BovacEiu,  R.N. 

Mabch  13th.— "On  the  British  Trade  with  Fiance 
during  the  last  Ten  Yean,  in  its  relation  to  the  General 
Trade  of  the  United  Kingdom."  By  Lions  Levi,  Esq., 
Professor  of  the  Principles  of  Commerce  and  Commercial 
Law  in  King's  College,  London. 

Mabch  20th.— "  Notes  from  a  Diamond  Tour  thiough 
South  Africa."    By  TaoKAS  Wm.  Tobim,  Esq. 

,   MaaeH  27th.— AustMt  Wmk, 


W10.-..BOCIBTT  OF  AKT8,  8     Mr,  W.  O.  LaiMM.  »0« 

TrlnkiU  uid  their  ManuCutar*.'  ^ 

RoyU  College  of  PhMldms  6.     Ooolitoniaa  uemta. 

Dr.  Hen>l«y,  **  On  the  Mcelianinn  of  Re*|dcatiaa,  Urov- 

UUon,  and  DlgceUaa."  

Boienoeuid  Ait  Department (8«oth  Ken«!i<jUi«Mi»""iX 

a«.      Pp'taMT    Oatbrie,    "Elemeutary    Pby»los  aatt 

Chemtotry." 

TBtllS...Bnysl,  s|. 

Antlqaarlei,  SL 
Pblloeopbioal  CInb,  (. 

London  InetttuOon,  7|.    Mn'cal  Loctoie.  

Boy*!  Inetltntlo- ,  3.  Prof.  Oil  Inf.  •  On  th*  OMHnlitty  of 
AlkaliMWid  AlUII  Muofacture." 

FKi.......Rayal  United  Senrloe  Imt'tatlnn,  3.    Colonel  Sir  Bobert  A. 

Biiano  Ad»ir,  Bert.,  "On  th,-  »t>»tegy  <,f  lovatlon,  ■• 
exempimed  in  the  American  and  Aneiro-Praalin  War% 
and  In  tbe  War  of  Met*!  wlfi  Remark*  on  CiHtn*  oa 
Defence,  and  the  Training  of  Natlooal  Foreaa.** 

Royal  t'ollege  <>f  PhMicUiia,  6.  Ooaiatiaitaii  I.eetana. 
Dr.  Beniiey,  "  On  he  Mecbauism  uf  ReaiHntloB,  Cli^ 
IMIiin,  and  Uigeatlon  " 

Royal  Insaintioo, ».    Mr. 
tares  b/  EleeUI  Ity." 

OeoliigUtt'  Aeaociation,  S. 

Pbtloiogkal,  »i 

AtchMloclcal  InaUtnU,  4. 


.  Siemens,  "Maaaaitot 


>AT.. 


..Jteyal  InaUtatlaB,  S. 
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PBOCEEDINOS    OF   THE   SOCIETT. 


TWELFTH  OBOIKABY  KSETIHO. 

"Wednesday,  Febraary  28,  1872;  Captam 
DoDGLAs  Galton,  C.B.,  F.R.S.,  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society : — 

Leigh,  John  Stoddy,  8,  Old  Jewry,  E.C. 

Hsgnns,  Daniel,  St  Benet-chambers,  Fenchnrch-street, 

Rivington,  Charies  Robert,  1,  Fenchnrch-bnildings,  E.C. 
Bobertoon,  James  (Mayor  of  Weymouth),  JLansdowne, 

WyJkeBagis. 
Bobaon,  Bobert,  54a,  Tottenham-court-road,  W. 
Bohde,  J.,  HoUy-hiU,  Wanstead. 
Saonden,  Herbert  C,  3,  Bolton-gardens,  South  Eensing- 

ton,W. 
Soondera,  R.,  1,  Ironmonger-lane,  E.G. 
TFiIkuu,  Thomas,  AdelaiM-chambera,  62,  Oracechorch- 

■treet,E.C. 

The  following  candidates  were  balloted  for 
and  duly  elected  members  of  the  Society : — 

Benaon.  Henry,  50,  Aldermanbnry,  E.G. 

Boyd,  William  8.,  13,  Moorgate-street,  E.G. 

Brock,  G.  T.,  Warwick-house,  Nnnhead-lane,  S.B. 

Brooks,  Herbert,  St.  Peter' s-chambers,  Comhill,  E.G. 

Bodget,  H.  H.,  6,  Uonnment-yard,  E.G. 

BoOock,  George,  2,  Holland-park,  W. 

Itmberry,  Henry,  67,  Glouceeter-gtreet,  Pimlico,  S.W. 

Damiatt,  George,  the  Gircai,  Greenwich,  S.E. 

Katon,  William  M.,  16,  Prinoe's-gate,  S.W. 

EoniMoa,   Stephen   H.,  Church  of  England  Assurance 

Tnititnte,  King-street,  Cheapside,  E.G. 
Erana,  Owen,  Broom-hall,  Carmarthenshire. 
Haitmoimt,  Edward   Hergberg,  8,  Great  Winchester- 

ilnet-bmldings,  E.C. 
Hnd,  Albert  A.,  Albion-road,  Stoke  Nowington,  N. 
Hcnon,  George  R.,  163,  Bermondsey-atroet,  S.E. 
Hocniman,  fYederick  John,  Surrey-house,  Forest-hill, 

S.E. 
Hadeod,  William,  U.D.,  Ben  Rbyddring,  near  Leeds. 
Utnr,  H.  B.,  19,  Leadenhall-street,  E.G. 
BdOcanger,  Dr.  Maximilian,  25,  Upper  Bedford-street, 

W.C. 

The  paper  read  was : — 

OS'  TRINKETS  AND   THEIR  MANUFACTURE. 

By  W.  O.  Larkini,  Esq., 

(Editor  of  ili»Joumat<iftlteSoei<ty^Art4.) 

Tlw  desire  for  the  adornment  of  the  person  is  one  of 
Utoit  carious  bonds  that  unite  humanity.  It  is  equally 
rtnog  at  both  ends  of  the  human  race — the  dusky  beUe 
cf  1  BTsge  African  tribe,  who  pierces  the  cartilage  of 
Iter  aoae  to  bang  therefrom  an  uncouth  ring  of  gold,  is 


actuated  by,  to  say  the  least,  no  lower  motive  than  that 
which  induces  some  beauty,  nurtured  under  that  civilisa- 
tion upon  which  we  pride  ourselves,  to  pierce  the  cartilage 
of  her  delicate  ear,  to  hang  therefrom  a  pendant  of  jewels ; 
and  the  dandy  of  some  Indian  village,  upon  whose  brown 
breast  is  tattoed  the  head  of  the  lion,  the  fierce  courage 
of  which  he  desires  to  emulate,  is  about  on  a  level  with 
the  swell  of  our  own  day  of  horsey  proclivities,  who 
sticks  into  his  scarf  an  imitation  of  the  head  of 
that  animal  he  would  have  us  think  he  knows 
so  much  about.  Vanity  and  superstition  are  the 
two  great  motives  that  mduce  the  wearing  of  orna- 
ments— a  harmless  vanity  —  perhaps  a  superstition 
that  may  be  pardoned — but  vanity  and  superstition, 
nevertheless.  Out  of  this  universal  desire  has  grown  up, 
as  a  compensation  perhaps,  an  immense  industry,  or,  1 
should  say,  a  series  of  industries,  by  which  thousands 
are  enabled  to  earn  their  daily  bread  ;  and  one  can  safely 
say  this,  that  at  no  other  time  have  articles  of  trinketry 
been  so  easily  attainable  as  at  the  present  time.  If  a  person 
goes  undecorated,  it  is  his  or  her  own  fault,  for  lockets, 
and  very  well  made  ones,  too,  may  be  had  for  one  penny. 
One,  in  the  shape  of  a  book,  with  a  likeness  of  the  Prince 
and  Princess  of  Wales  included,  had  a  great  sale  a  little 
while  ago,  its  wholesale  price  being  one  halfpenny ;  and 
some  brooches  made  in  Germany  are  now  being  sold 
wholesale  at  the  astounding  price  of  three  shillings  a 
gross — a  ferthing  each. 

If  the  universality  of  the  desire  for  personal  oma* 
ment  is  a  fact,  no  less  a  fiict  is  its  antiquity.  The 
earliest  records  of  mankind  refer  to  the  trinkets  worn  at 
the  time  ;  indeed,  I  am  perfectly  prepared  to  believe  that, 
if  thereever  was  a  pro-historic  man,  woman,  or  child,  he 
she,  or  it  wore  some  kind  of  decoration  of  the  period, 
considered  to  enhance  the  personal  attractions  of  tho 
wearer.  It  is  also  worthy  of  remark  that  the  early 
forms  of  personal  ornament  are  retained  to  this  day,  and, 
more  than  that,  they  are  still  the  popular  forms.  The 
workmanship  is  better,  the  skill  of  the  chaser  and  the 
engraver  enriches  them,  but  the  circle,  the  oval,  and  the 
crescent,  with  the  simple  knot  or  tie,  are  the  basis  on 
which  the  larger  portion  of  manufactured  trinketry  is 
formed. 

Rings  are,  perhaps,  the  oldest  form  of  trinkets — rings 
for  the  Angers,  legs,  and  arms.  A  ring  is  used  as  the 
outward  symbol  of  the  married  state,  as  symbolising 
eternity.  At  a  very  early  period,  rings  were  used  as  a 
medium  of  exchange,  and  are  still,  I  believe,  in  Western 
Europe  and  the  East,  and  as  the  money  of  AfHcan  b«det, 
for  whom  they  are  specially  mode  of  a  mixture  of 
copper  and  iron,  and  known  as  "  maniUas." 

Though  I  by  no  means  think  that  the  slavish  imitation 
of  past  productions  is  a  thing  to  be  encouraged,  or  that 
it  is  impossible  in  the  present  to  produce  any  art'cle  that 
shall  not  be  as  original,  as  graceful,  and  as  artistic  as 
anything  that  has  been  produced  before,  yet  I  do  think 
that  designers  would  do  well  to  study  some  of  the 
examples  of  past  times  that  have  been  preserved  to  us. 
There  are  numbers  of  beautiful  forms,  in  the  British 
Museum  and  elsewhere,  that  are  well  worth  attention 
and  reproduction. 

Mr.  J.  S.  Wright,  in  his  paper  on  "  Tho  Jewellery 
and  Gilt  Toy  Trades,"  read  before  the  British  Associa- 
tion, says : — 

"  The  chief  seat  of  trade  formerly  was  Derby,  where 
large  quantities  of  common  and  medium  jewellery  were 
produced,  Edinburgh  and  London  manufacturing  tho 
finest  goods.  Tho  trade  has  almost  disappeared  from 
the  former  places,  and  London  now  depends  mainly 
upon  Birmingham  for  the  supply  of  articles  suitable  for 
the  middle  classes.  Since  1836,  tho  trade  may  bo  said  to 
have  been  in  a  flourishing  condition,  but  dunng  the  last 
twenty  years  its  progress  has  been  almost  marvellous. 
Tho  discovery  of  gold  in  Australia  and  California,  tho 
vastly  increased  wealth  of  England  and  her  colonies, 
together  with  the  desire  for  personal  adornment,  have 
united  to  give  an  imparalleled  prosperity  to  this  branch 
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of  industry,  which  now  directly  and  indirectly  affords 
employment  to  a  larger  number  of  persons  than  any 
other  trade  in  Birmingham,  whilst  its  increasing  demand 
for  novelties  undoubtedly  tends  to  develop  in  a  larger 
degree  the  inventive  and  artistic  faculties  of  a  consider- 
able portion  of  the  inhabitants.  With  the  exception  of 
a  few  machinists  (and  in  very  busy  seasons  the  workmen 
in  the  gun  trade),  the  jewellers  are  the  best  psidof 
the  Birmingham  artisans.  The  rate,  of  course,  varies 
considerably,  but  he  is  a  poor  workman  who  can  only 
cam  258.  weekly ;  30s.  to  60s.  may  be  considered  the 
average  of  wages.  Some  obtain  much  more.  Enamellers 
frequently  gain  as  much  as  from  £3  to  £5  weekly.  Boys 
are  usually  apprenticed  at  fourteen,  when  they  earn  4s. 
per  week,  which  is  increased  annually  imtil  they  are 
twenty-one,  when  they  generally  receive  IDs.  or  lis., 
working,  as  a  rule,  from  eight  to  seven,  with  intervals 
of  an  hour  and  a  quarter  for  dinner,  and  half  an  hour 
for  tea.  Youths  sometimes  make  a  considerable  sum  by 
working  overtime.  It  is  somewhat  singular,  and  contrary 
to  what  might  have  been  expected,  that  only  compara- 
tively few  females  are  employed  in  this  trHde ;  its  clean- 
liness, and  the  delicate  manipulation  required,  would 
appear  to  adapt  it  especially  for  women.  Two  branches 
only  give  Uhem  employment— one  is  the  *  guard-chain,' 
and  the  other  is  the  ordinary  press  work,  when  they  cut 
out  or  form  the  ■  roughs  j'  Imt  a  considerable  number  in- 
directiy  obtain  their  living  in  connection  with  the  trade 
by  making  paper  and  leather  boxes,  which  are  largely 
used,  not  only  to  protect,  but  also  to  set-off  the  finished 
article. 

"  The  jewellery  trade  furnishes  a  most  interesting  and 
important  illustration  of  a  peculiarity  which  places  Bir- 
mingham in  favourable  contrast  with  every  other  large 
town  and  centre  of  industry  in  the  kingdom — ^namely, 
the  large  number  of  small  but  independent  mann&cturers 
it  supports.  There  are  comparatively  few  large  manu- 
factories, most  of  the  articles  for  which  it  is  noted  being 
§  reduced  in  shops  where  five  to  fifty  hands  are  employed, 
'robably  nine  out  of  every  ten  of  the  master  jewellers, 
who  are  now  carrying  on  business  on  their  own  acoount, 
were  originally  workmen.  In  one  instance,  at  least,  not 
less  than  twelve  independent  concerns  are  now  in  active 
operation,  each  employing  a  number  of  hands,  the 
principals  of  these  twelve  concerns  having  all  been  em- 
ployed as  apprantices  or  workmen  in  a  manufactory 
which  itself  has  been  established  within  twenty-five 
years. 

"  All  that  is  needed  for  a  workman  to  start  as  a  master 
is  a  peculiarly-shaped  bench  and  a  leather-apron,  one  or 
two  pounds'  worth  of  tools  (including  a  blow-pipe),  and 
for  material  a  few  sovereigns,  and  some  ounces  of  copper 
and  zinc.  His  shop  may  be  the  top  room  of  his  house, 
or  a  small  building  over  the  washhonse,  at  a  rent  of  2s. 
or  2s.  6d.  per  week,  and  the  indispensable  gas-jet,  which 
the  gas  company  will  supply  on  credit.  With  these 
appliances,  and  a  skilful  hand,  he  may  produce  scarf- 
pins,  studs,  links,  rings,  lockets,  &c.,  for  all  of  which  he 
will  find  a  ready  market  on  the  Saturday,  among  the 
numerous  "  facton,"  whose  special  business  it  is  to 
snp^  the  shopkeepers  throughout  the  country. 

"The  causes  thus  indicated,  which  have  so  largely 
contributed  to  the  establishment  and  prosperity  of  the 
jewellery  trade  in  Birmingham,  would,  however,  be  in- 
suf&cient  of  themselves  to  give  it  a  permanent  character. 
No  doubt,  success  for  a  time  largely  contributes  to  the 
permanence  of  a  trade;  dealers  m  the  various  tools, 
stones,  and  materials  required  are  drawn  together,  and 
this  affords  great  facility  to  manu&cturers,  especially  to 
those  of  smidl  capital.  Then  the  demand  for  novelty 
stimulates  the  ingenuity  of  the  producer,  and,  by 
ensuringa  continued  suppl;^  of  new  styles,  developes 
trade.  There  is  no  doubt  it  is  the  superiority  of  the 
workmanship  that  has  continued  the  trade  in  its 
prosperous  condition ;  and  it  is  upon  this  superiority 
that  reliance  may  be  placed  for  its  further  development 
and  permanent  estabhshment  in  this  locality." 


Feancb. 
It  is  generally  supposed  that  the  greatw  quantity  of 
mock  jewellery  comes  from  France.    This  is  not  the  CM« 
at  the  present  time.    It  used  to  be  so,  but  for  the  last  few 
years  the  manufacture  has  been  steadily  declining,  and  I 
think  I  may  say  that,  whereas  a  thousand  pounds'  worth 
used  to  go  to  Paris  for  every  hundred  pounds  sent  to 
Birmingham,  that  now  the  reverse  is  the  case,  and  Bir- 
mingham takes  the  thousands,  whilst  France  takes  tiie 
hundreds.    The  cause  of  this  is  easily  divined.     The 
manufacturers  of  France,  with  their  undoubted  artistio 
skill,  cannot  compete  with  our  mechanical  appliances 
The  superior  machinery  that  has  been  erected  at  Bir- 
mingham has  brought  the  trade  to  us,  and  it  ought  to  be 
a  matter  of  congfratulation  that  the  progress  of  our  owm 
industry  and  manufacture  is  thus  meeting  with  reward. 
The  late  unhappy  war  probably  gave  the  final  death- 
stroke  to  a  maniifocture  that  once  was  of  great  |aopor- 
tions.    There  is  also  another  reason  why  Franee  cannot 
compete  with  Birmingham,  and  that  is  this.    A  mann- 
facturer,  having  ordered  a  die,  and  desiring  to  try  the 
market  with  a  few  samples,  has  to  pay  dearly  to  tiM 
die-sinker  for  them,  and  is,  therefore,  unable  to  pat  them 
forward  as  cheaply  as  he  might,  were  he  able  to  stanqt 
himself.    Of  course,  if  he  is  able  to  give  an  order  for 
some  large  number,  he  can  do  the  thing  cheaply  ;  bat, 
should  he  run  short  of  a  particular  pattern,  ha  is  onable 
to  supply  a  small  order.    In  this  country,  a  manufactoTBr, 
having  his  own  dies  and  presses,  can  do  as  he  pleases, 
and  .can  at  once  arrive  at  an  approximation  of  the 
price  it  will  pay  him  to  sell  at.      I  am  afraid  that 
France  having  once  lost  the  favde,  will  never  reoorei 
it.    English  manufacturen  head  the  cards  they  affix 
their  articles  to  with  inscriptions  in  French,  and  eves 
put  French  names  to  them,  because  of  the  repirfatkni 
French  jewellery  once  had,  hut  the  largest  porticai  ot 
that  so  labelled  is  nearly  all  made  either  in  London  or 
Birmingham.    This  reputation  it  is  found  ocmveoiant 
to  keep  up  mosUy  because  French  artistic  skill   is  so 
much  higher  than  British ;  and  althoD((h,  at  the  pre- 
sent time,  wo  are  beating  the  French  in  the  mano- 
factore  of  both  real  and  imitation  jewellery,  I  do  not 
think  that  in  artistic  skill  we  are  any  way  near  them. 
They  certainly  do  turn  out  some  beautiful  designs,  the 
result  of  the  better  acquaintanoe  of  their  artist- workmea 
with  works  of  art  and  design,  and  the  result  of  the 
artistic  education  thoy  receive.    It  seems  to  me;  looking 
at  the  French  trinketry,  that  they  excel  more  partiralarly 
in  combinations.    It  is,  perhaps,  one  of  the  most  difficolt 
things  possible  to  put  in  harmonious  contact  a  variety  of 
materials,  of  different  colours,  in  many  different  ways,  bo 
that  there  shall  not  be  a  wearisome  sameness.    The 
British  workman  has,  however,  been  so  edacated,  thai 
when  once  his  mind  is  set  upon  prodnciag  anything  in  a 
certain  manner,  and  his  fingers  get  accustomed  to  work 
in  a  certain  way,  it  is  very  difficult  to  get  him  to  alter 
his  manner,  and  manufacturers  find  it  better  worth  their 
while  to  turn  out  thousands  of  an  article  all  of  one  shape 
and  pattern  than  to  give  their  workmen  a  little  lioeoae 
to  vary  and  alter.    Machinery  has,  of  course,  dcmentoch 
to  increase  this ;  and  if  it  has  cheapened  prodaction,  it 
has,  to  a  certain  extent,  fettered  design. 

One  of  the  particular  branches  of  manofsctaze  that  the 
French  excel  in,  and  we  cannot  touch,  is  that  of  the 
application  of  steel.  This  mannfacture  originated,  I 
beueve,  in  England,  but  was  adopted  by  the  Vrendi, 
who  now  supply  us  with  the  ornaments,  the  trade  having 
dropped  in  England  altogether.  The  steel  amaments 
are  made  up  up  of  small  nails  or  pins  of  iron,  the  heads 
of  which  are  first  of  all  hardened  as  steel,  then  facetted 
and  polished.  They  are  then  rivettad  to  the  emament, 
which  is  fashioned  previously. 

Obbmamt. 
Oermany  manufactures  a  consideiaUe  qoanfity  ct 
jewellery.    The  principal  exports  to  this  oonnbry  are 
very  ^cheap  imitations,  in  the  form  of  eaninge   and 
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broodus,  tec.  Among  the  specialities  of  the  Oermon 
minoiactuTe  aro  the  articles  made  of  the  garnets  of 
Bohemia.  The  Bohemian  garnets  are  not  of  the  finest, 
being  somewhat  black ;  stiU  they  make  an  eSeotive  orna- 
ment. The  grinding  and  polishing  of  them  gives  em- 
ployment to  a  large  nmnber  of  persons  daring  the 
sommer.  When  water  is  frozen  m  the  winter,  they 
are  unable  to  continue  the  operations ;  therefore  there 
are  time*  when  it  is  difficult  to  obtain  this  jewellery.  The 
garnets  are  mounted  by  the  working  jewdlers  of  Prague. 
Silver  fiLigree  is  another  tpteialiti  of  German  export 
jewellery.  Sach  a  bracelet  as  the  one  on  the  table,  which 
displays  a  large  amount  of  work,  it  would  be  ahnost  im- 
possible to  produce  in  England  for  the  same  price,  on 
aocoont  of  the  deamees  of  labour.  There  is  some  taste 
in  tile  design.  Olass  beads,  and  little  glass  brooches 
with  a  bit  of  tinsel  upon  them  find  a  ready  sale  in  the 
'Rngli«h  market,  roughly  and  coarsely  as  they  are  made. 
The  agate  earrings  and  brooches,  sold  wholesale  at  about 
7V^.  per  pair,  are  ground  and  polished  like  the  garnets  ; 
their  chief  fault,  howerer,  is  the  moanting.  The  German 
workmen  have  not  quite  the  capabilities  of  turning  out 
things  cheaply  and  strongly,  l^e  characteristics  of  all 
Qennan  jewellery  is  that  it  is,  as  &r  as  the  metal  work 
is  concerned,  thin  and  frail. 

Volcanite,  to  which  I  shall  refer  presently,  comes 
principally  from  Oermany.  In  some  things,  glass  work- 
ing, for  instance,  Germany  can  excel.  Glass  beads  she 
makes  in  large  quantities,  as  well  as  imitation  pearls. 
The  glass  earrings  on  the  table  are  sold  wholesale  in 
Uiis  country  at  8d.  per  dozen  pairs.  The  rococo  work, 
of  which  there  was  a  large  quantity  exhibited  in  last 
year's  exhibition,  is  another  species  of  ornament. 

Ivory  carving  is  another  industry  which  the  Germans 
have  tamed  to  account  in  manufacturing  personal  orna- 
ments, and  they  can  produce  brooches  and  other  things 
at  a  very  cheap  rate. 

Some  years  ago  there  was  a  considerahle  quantity  of 
iron  ornaments  imported  from  Berlin,  where  the  mann- 
bctore  of  it  by  casting  forms  a  large  industry.  They 
vote  sold  just  as  they  came  from  the  mould,  and  had 
a  rapid  sale  here  at  the  time,  and  were  very  effective 
snd  ddicate  in  appearance.  By  great  care  in  the  choice 
of  iron,  and  other  precautions,  the  founders  are  enabled 
to  obtain  the  metal  in  a  deg^ree  of  fluidity  necessary  to  fill 
the  minate  and  sometimes  delicate  moulds.  The  public 
teste  has  herein  altered,  and  it  is  doubtful  if  any  oould 
sow  be  obtained. 

HATESIAI.S. 

If  the  wearing  of  trinkets  is  a  universal  passion,  the 
sukterials  of  which  those  trinkets  can  be  made  are  almost 
eodleaa  in  number,  ranging  from  human  hair  through 
the  animal,  vegetable,  and  mineral  world,  down  to  the 
gnnite  foundations  upon  which  the  world  is  built. 
Every  metal  has  had  its  turn  but  one,  for  I  have  not 
heard  that  mercury,  in  its  natural  state,  has  yet  been 
made  into  a  brooch  or  ring.  Various  kinds  of  woods, 
ivory,  bone,  hair,  pebbles,  precious  stones,  glass,  leather, 
paper,  and  the  shells  of  moUnsks,  granite,  and  plaster, 
are  among  those  in  use  at  the  present  day ;  and  what 
win  or  will  not  be  tamed  to  account,  as  the  tastes  of  the 
public  vary,  or  the  ingenuity  of  manufacturers  increase, 
I  cannot  sar.  There  is  no  manufacture  that  affords  a 
greater  lan'ge  of  matoftal,  or  of  opportunities  for  the 
display  of  artistic  talent  in  using  it.  And  when 
«e  take  into  consideration  the  richness  and  value  of 
nme  of  the  materiils,  we  may  say  that  it  affords  a  grand 
<!]ipoitanity  for  a  combination  of  both  value  and  design. 

Gold. 
Oeld,  of  course,  is  the  metal  from  which  the  greatest 
(ortion  of  jewellery  is  made,  and,  besides  its  intrinsic 
nltw,  no  metal  is  so  pleasing  in  appearance,  or  is 
»  »«n  suited  for  the  purpose.  Even  when  of  low 
itUdsnl,  it  is  able  to  hold  its  own  against  other  metals  ; 
ml  this  being  the  case,  a  successful  imication  of  gold  is 
»Jat  the  maker  of  mock  jewellery  most  desires. 


While  talking  of  gold  of  low  standard,  I  may  perhaps 
be  allowed  to  taj,  as  affecting  the  public  very  much  m 
this  matter  of  trinkets,  that  many  persons  imagine  that 
in  buying  a  gold  ring  for  instance,  because  it  is  hall- 
marked it  must  be  of  good,  or,  I  will  say,  fine  gold, 
indeed,  in  some  cases,  that  it  is  18-carat  gold,  which 
every  one  knows  is  the  best  adapted  for  manufactoring 
purposes.  But  the  fact  is,  a  hall-marked  trinket  may  be 
as  low,  I  believe,  as  9-carat  gold,  that  is  to  say,  the 
greater  portion  of  it  is  not  gold  at  all,  but  alloy. 
Trinkets  made  of  18,  16,  or  11  carats  possess  a  pro* 
portionate  intrinsic  value  of  their  own.  They  permit 
of  delicate  workmanship,  while  they  aro  hard  enough  to 
resist  wear  ;  but  below  that,  although  the  trinket  itself 
may  have  an  artistic  value,  yet  it  can.  hardly  be  said  to 
be  of  gold,  12-carat  being  half  gold  and  half  alloy,  and 
9-carst  gold  having  but  little  more  than  a  third  of  the 
precious  metal  in  its  composition.  I  need  not  say  that 
3,  4,  and  6-carat  gold  is  practically  of  but  little  value. 
Till  the  reign  of  George  III.,  the  standard  was 
fixed  at  22  carats,  then  alt  18  carats;  subsequently 
exceptions  were  made,  and  now  only  wedding  rings  are 
rpqmred  to  be  of  22-carat,  or  what  is  called  guinea  gold. 
Silver,  on  the  contrary,  has  a  fixed  standard,  and  all 
hall-marked  silver  is  of  the  same  metallic  value.  I 
cannot  but  say  that  the  suggestion  which  has  been  made 
by  Mr.  Streeter  and  others,  that  the  public  should  insist 
that  the  jeweller  of  whom  they  may  buy  should  insert 
upon  his  invoice  the  value  of  the  gold  he  sells,  is  a  good 
one.  This  would  check  certain  malpractices  that  un- 
doubtedly do  exist,  and  I  am  not  at  all  sure  but  that  it  would 
lead  to  the  fixing  of  one  stamdard,  eus  is  the  case  in  Franca 
and  other  countries,  and  that  then  the  public  would  get 
their  value  for  their  money,  and  we  should,  by  means  of 
our  superior  powers  of  production,  be  enabled  to  in- 
crease our  exports  of  jewellery  to  the  Continent,  where 
at  present  it  is  looked  upon  with  considerable  disfavour, 
not  on  account  of  its  design  or  manufacture,  but  becauaa 
of  the  doubt  which  exists  as  to  its  precise  value. 

There  is  one  reason  why  the  fixed  standard  of  gold  is 
of  less  importance  in  this  country  than  in  others. 
England,  unlike  most  continental  countries,  does  not 
possess  a  distinctive  type  of  jewellery.  In  France, 
Belgium,  and  other  countries,  there  is  a  national  peasant 
jewellery,  which  is  handed  down  from  generation  to 
generation,  and  considerable  sums  of  money  are  ex- 
pended  in  the  ornaments  which  are  to  become  heir- 
looms,  and  the  manu&cture  of  them  is  an  important 
industry.  Now,  as  peasants,  or  persons  who  are  unable 
to  form  correct  estimates  of  the  value  of  gold  from  its 
appearance  and  weight,  would  be  greatiy  liable  to  b« 
imposed  upon,  and  their  savings  be  exchanged  for  trash, 
unless  some  stringent  rule  were  laid  down,  a  mark  of 
purity,  whidi  has  only  one  meaning,  is  an  important 
thing.  Every  one  knows  the  mark,  and  to  see  it  upoa 
the  article  tiiey  may  desire  to  purchase  is  a  guarantee  to 
them  that  they  are  jnstifled  in  expending  their  money 
upon  it.  The  amount  of  money  thus  locked  up  in  France, 
Holland,  Spain,  and  other  countries  is  enonnons.  In 
England,  on  the  contrary,  among  the  great  bulk  of  the 
people  there  is  no  family  jewellery.  The  great  houses 
of  the  country  pride  themselves  upon  their  jewels,  but  a 
country  farmer,  who,  it  may  be,  cultivates  the  land  his 
ancestors  for  hundreds  of  years  back  did,  would  laugh 
at  the  idea  of  ifemily  jewellery ;  his  pride  would  lie  in  a 
different  direction.  This,  doubUess,  affects  our  English 
manufocture  to  a  certain  extent,  for  trinkets  are  bought 
to  serve  their  purpose  and  their  time  ;  they  are  used  to 
day  and  thrown  away  to-morrow.  They  grow  old- 
fashioned,  aro  discarded,  and,  if  of  gold  or  silver,  are 
sold  as  old  metal.  A  French  peasant  woman  would  as 
soon  think  of  selling  her  earrings  as  old  metal,  because 
they  did  not  accord  with  Paris  fashions,  as  she  would  of 
selling  herself  for  a  slave.  This  want  of  reverence  for 
personal  ornaments  may  have  made  manufacturers  much 
more  careless,  both  in  design  and  material,  than  they 
would  otherwise  have  been>igitized  by  VjOOQ IC 
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SiLTSB. 

SilTer  is  oaed,  to  a  certain  extent,  in  the  mano&ctore  of 
omamente,  bat  the  alloys  I  shall  presently  refer  to  hare 
beaten  it  oat  of  the  market.  At  one  time,  silver  chains 
were  very  commonly  worn,  and  many  a  schoolboy  who 
received  as  a  present  a  silver  watch  and  chain,  went  back 
to  school  with  a  feeling  of  considerable  pride  in  the 
possession  of  them.  Kow,  it  is  extremely  probable  that, 
with  regard  to  the  chain,  at  all  events,  he  would  be  very 
mach  better  pleased  with  one  of  Mr.  Fyke's  Abyssinian 
Alberts.  To  see  silver  chains  now  is  a  rarity,  except 
among  rostics,  and  they  are  very  seldom  displayed  for 
■ale  in  the  shop  windows.  I  mast  call  attention  to  the 
beautiAil  oxidised  silver  casket  upon  the  table,  lent  by 
Hr.  Streeter.  It  is  of  exqoisite  pattern  and  workman- 
ship, and  shows  what  can  be  done  with  that  method  of 
treating  the  metal.  There  is  no  donbt  whatever  that  it 
affords  an  opportanity  for  treating  silver  in  a  unique 
and  artistic  manner,  and  trinkets  are  made  of  it, 
though  I  have  none  here  to-night  to  show  yon.  At 
present  the  public  has  not  been  sufficiently  educated  to 
•pptedate  theni,  but  I  believe  that  before  long,  as  taste  in 
these  things  improves,  a  very  large  industry  will 
arise  in  connection  with  the  manu&cture  of  oxidised 
silver  articles';  the  metal  is  sterling,  and  wears  well ;  it  is 
oapaUe  of  elaborate  workmanship,  and  the  treatment  of 
it  by  oxidation  gives  it  a  distinctive  character  above  a 
mere  silver  ornament.  The  national  brooches  and  pins, 
set  with  varioos  stones  and  pebbles,  and  known  as 
Scotch  jewellery,  is  a  local  industry  of  some  merit,  and 
the  style  seems  very  suited  to  the  somewhat  barbaric 
forms  of  the  Scotch  national  ornaments.  The  stones 
nsed  are  caitngorms,  yellow  amethysts,  jasper,  and  agate. 

AXUKINIVK  AKD  RS  ALLOTS. 

The  discovery  of  the  metal  alaminium,  and  the  success 
of  the  experiments  of  Deville,  Oeriiard,  and  others,  by 
which  its  production  in  large  quantities  was  proved 
possible,  had  a  wonderful  effect  upon  the  manufitotore  of 
Imitation  jewellery,  inasmuch  as  it  gave  the  mana&ctarer 
a  metal  which  was  as  of  good  a  coloor,  as  workable,  but 
not  so  expensive,  as  gold.  With  regard  to  the  metal 
aluminium  itself,  I  may  refer  yoa  to  a  paper  read  in  1869 
by  our  Seoretai7,  Mr.  Le  Neve  Foster.  It  is  a  very 
nialleable  and  ductile  material,  aboat  foar  times  lighter 
than  silver,  and  nearly  as  light  as  glass ;  and,  from  tile 
properties  it  possesses,  it  is  capable  of  being  applied  to  a 
vanefy  of  uses.  It  has  been  made  into  jewellery  and 
ornaments  of  various  kinds,  but  has  never,  I  think, 
tiecome  popular.  Some  very  beautiful  articles  have  been 
manufactured  from  it,  and  in  some  respects  it  has  an 
advantage  over  silver ;  it  is  not  affeotM  by  the  atmo- 
sphere, while  it  works  easily  under  the  graver.  It  is, 
however,  rare  to  see  articles  made  from  it  exhibited, 
though,  ten  or  twelve  years  ago,  battona,  shirt-studs,  and 
broodies  might  have  been  bought  cheaply  in  the 
Lowther-aroade  and  other  places.  It  is,  however, 
largely  used  for  the  mounting  of  telescopes,  opera- 
glaasea,  surveying  instruments,  and  ■peotaole-&ame8. 
Its  lightness  being  of  value  in  such  articles;  and, 
though  it  is  admirably  suited  for  the  wheels  of  clocks 
•nd  watches,  I  do  not  find  that  it  is  extensively, 
if  at  all,  nsed.  Although  its  use  as  a  pure  metal  for 
trinkets  and  ornaments  has  not  been  established,  yet,  as 
I  said  just  now,  it  has  had  a  very  marked  effect  upon 
the  manufacture  of  mock  jewellery,  from  the  &ct  that, 
with  copper,  it  forms  an  alloy  that  in  colour  approaches 
gdd  more  nearly  than  any  other.  Hie  aluminium,  when 
tised  in  small  quantities  (the  proportion  being  about 
6  per  cent  of  aluminium  and  96  of  copper),  gives  a  hard- 
ness to  copper,  rendering  it  o^ble  of  being  polished  to 
ahigh  de^e,  bat  without  destroying  its  nMlleability, 
such  an  alloy  having  also  the  furuer  merit  of  not 
being  sensibly  tarnished  by  exposure  to  air.  The  value 
of  such  an  alloy  as  this  to  the  maker  of  imitation  jewel- 
lery is  at  once  seen.  In  order  to  show  this,  I  have  here 
some  pieces  of  chains,  one  of  which,  Mr.  Streeter  tells 


me,  is  18-oarat  gold ;  one,  Mr.  Fyke  says,  is  of  what  h« 
calls  Abyssinian  gold,  it  being  really  of  such  an  alloy 
as  that  I  have  referred  to ;  and  one  which  is  of  a  "com- 
position," which,  up  to  the  discovery  of  alaminiam,  was 
the  nearest  approaon  in  colour  to  gold  that  oould  bo  got. 
The  difference  in  &vour  of  the  alaminiam  bronze,  which  is 
its  correct  titie,  is  evident  The  "composition"  to  which 
I  refer  is  probably  an  alloy  of  copper  and  zinc,  in  the 
moportions  of  66  parts  of  one  with  84  of  the  other. 
Pinchbeck  is  another  alloy  of  copper  and  zinc,  of  which 
watches  and  other  trinkets  were  made,  but  it  tarnished 
rapidly,  and  was  maoh  too  dark  in  colour  even  fbr  18- 
oarat  gold,  while  the  mosaic  gold,  as  the  alloy  I  have 
mentioned  is  also  called,  approaches,  when  polished,  rerj 
nearly  to  the  appearance  of  9-carat  gold,  of  which  a 
large  number  of  trinkets  are  made  and  sold. 

DOUBL^  D'oB. 

I  have  said  that  the  materials  of  which  trinkets  cantm 
made  are  iimumerable.  Among  those  that  are  in  uae  at 
the  present  time,  and  have  been  nsed  with  success,  I  may 
mention  douiU  d'or,  which  is  a  mannfiictnre  of  French 
invention,  dating  from  the  year  1830,  and  «Udt  is  pso- 
duced  as  follows : — A  plats  of  copper  has  a  layer  of  gold 
placed  upon  it,  the  thickness  of  ue  gold  bong  as  one  to 
eleven  of  the  copper.  The  two  plates  are  made  to  adhei« 
by  solder,  and  are  then  passed  through  rollers  till  they 
have  been  reduced  to  the  required  thickness.  Great  caie 
has  to  be  exercised  to  keep  the  metals  bom  parting.  It 
is  evident  that  an  artide  made  from  such  a  platemost 
have  a  gold  surface,  more  or  less  thick,  and  that  it  is  less 
likelv  to  suffer  from  abrasion  or  wear  than  gilding,  where 
the  deposit  is  oftentimes  very  infinitesimal,  three  penny- 
worth of  gdid  having  been  known  to  cover  a  gross  of 
livery  buttons. 

TOBTOISBSBBLL  AKD   TIB  lUTATIOXS. 

Tortoiseshell  ornaments  are  well  known,  and,  inlaid  or 
in  combination  with  the  predous  metals,  it  forms  beantifnl 
trinkets.  Some  ornaments  have  been  made  from  what 
is  called  artificial  tortoiseshell,  another  French  iifvention. 
This  material  was  first  introduced  by  M.  Pinson,  of  Fkris. 
It  is  obtained  by  melting,  at  a  moderate  tempentme, 
gelatine,  with  a  small  amount  of  metallic  salts,  and  run- 
ning the  whole  into  moulds.  The  peculiar  markings  and 
gram  of  the  tortoiseshell  is  obtained  by  staining  the 
substance  with  hydro-sulphate  of  ammonia.  The  objects 
produced,  such  as  bracdets,  brooches,  combe,  and  various 
other  fancy  articles,  are  then  polished  and  made  ready  for 
sale.  Some  of  them  are  inlaid  with  gilt  metal  or  sUver, 
and  some  very  pleasing  effects  have  been  produced.  An 
imitation  tortoiseshell  is  also  made  from  horn,  which  is 
softened  by  heat,  pressed  in  a  mould,  and  then  re- 
hardened. 

Shell,  &c. 

Most  trinkets  of  what  is  called  mother-of-pearl  are  cut 
from  the  shell  of  the  oyster,  much  in  the  same  way  that 
pearl  buttons  are  made.  The  shells  are  imported 
specially  for  the  purpose,  and  the  portions  of  them  likely 
to  be  useful  are  removed  by  means  of  small  saws  re- 
volving in  a  lathe.  These  portions  are  then  split,  and 
rendered  equal  in  thickness  by  rasping.  The  varioa 
shapes  are  Uien  cut  out,  and  art  finally  polished  by  the 
use  of  rotten-stone. 

In  the  Exhibition  of  1862,  Mr.  Harry  Kmannel  ex- 
hibited some  ornaments  in  ivory,  which  were  quite  new 
in  style,  and  there  is  no  doubt  whatever  that  the  material 
is  capable  of  being  treated  in  a  most  artiatic'^manner.  It 
is  semi-transparent,  and  can  be  used  either  with  its 
natural  colour,  or  stained  and  painted,  still  retaining  its 
natural  sur&ce. 

The  same  gentleman  also  exhibited  what  he  called 
.pink  pearl-shdl  jewellery.  The  shell  was  nsed  in  com- 
bination with  other  materials.  The  catalogue  of  the 
exhibition  says,  "  that  the  pearl  is  cut  itom  a  rare  shell 
found  in  the  West  Indies,  and,  firom  iU  delicacy  of 
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colour,  Ba  smpaaaea  the  best  and  pntest  coral,  while  its 
brSUancjr  equals  that  of  many  gems.  From  its  hard- 
ness, it  is  snsceptible  of  a  very  high  degree  of  polish, 
and  it  seems  eminently  adapted  for  use  in  jewellery,  for 
which  porpose  it  has  not  before  been  applied."  It  is  a 
rare  material,  and  there  is  considerable  difficulty  in 
manipulating  it ;  but  there  is  no  doubt  of  its  beauty, 
and  uiat  it  looks  well  in  combination  with  other  jewellery 
and  with  the  precious  metals. 

Wood. 

The  ornaments  in  wood  most  known  in  this  country 
are  those  made  in  bog-oak,  of  which  large  numbers  are 
sold  yearly  at  a  very  moderate  price  ;  not  so  moderate, 
however,  as  to  preclude  imitation.  Side  by  side  on  the 
table  is  a  brooch  of  bog-oak  and  a  brooch  and  earrings 
of  some  hard  wood,  stuned  to  resemble  bog-oak,  and 
looking  at  them  it  is  difficult  to  tell  which  is  which. 
There  is  a  considerable  difference  in  the  price,  however, 
the  imitatitsi  being  about  five  times  less  than  the  real. 
The  imitation,  however,  gets  brown  in  a  very  short  time, 
while  the  oak  always  retains  its  colour. 

The  bracelets  and  brooches  of  wood  that  are  made  in 
Scotland,  are  first  of  all  turned,  and  are  then  highly 
vamiabed  or  enamelled,  and  coloured  according  to  the 
pattern  of  some  popular  tartan.  Oddly  enough,  as  it 
seems  to  me,  there  is  a  considerable  export  of  these 
goods  to  France. 

JsT  AND  ITS  Imitations. 

Jet  is  a  very  beautiful  material,  found  in  the  slaty  rocks 
at  Whitby,  in  Yorkshire.  It  is  said  to  have  been 
w<nkedIoag  before  the  time  of  the  Danes.  It  is  supposed 
to  be,  by  Dr.  Young,  wood  in  a  high  state  of  bitninmiaa- 
tion.  It  is  a  material  that  makes  admirable  mourning 
jewellery,  and  it  has  a  lustre  and  brightness  which  gives 
It  the  preference  over  bog-oak.  I  understand  that  Bir- 
mingham has  taken  up  the  manufacture  of  jet  ornaments, 
that  the  variona  pieces  of  jet  are  worked  at  ArVhitby  by 
hands  in  the  employ  of  Birmin^^ham  manufacturers,  and 
that  the  pieces  are  then  sent  to  Birmingham  to  be  mounted. 
Ebonite  and  vulcanite,  both  a  compound  of  caoutchouc 
and  aolphur,  are  among  the  imitations  of  it ;  another 
being  a  compound  formed  of  a  wood  powder  blackened, 
mooUed,  and  hardened  by  a  certain  process.  A  large 
nnmber  of  persons  in  the  east-end  of  London  gain  a 
hvelihood  by  the  manufacture  of  vulcanite  ornaments. 
Ihe  matfm'al  is  very  workable,  and  not  expensive,  and 
women  and  children  can  help. 

Hie  vitreous  imitations  of  jet  are  not,  to  me,  particu- 
larly successful,  but,  as  a  manufacture,  the  English  is 
b«tteT  than  the  French,  for  this  reason.  The  glass  in 
the  French  is  fastened  to  the  metal  backing  only  by 
sbeQac ;  the  consequence  is,  that  a  slight  blow  will  cause 
it  to  break  ofi^  and  the  heat  of  a  room  has  been  known  to 
separate  it.  The  English  glass  work  is  soldered  to  the 
aikal,  the  glass  having  first  of  all  a  facing  of  some  kind, 
aod,  except  under  very  rough  usage,  jt  will  wear  very 
wall.  It  is  sometimes  desirable  to  effect  a  combination 
between  glass  and  metal,  as  in  the  case  of  some  kind  of 
Iwitaos  for  instance,  and  some  common  kinds  of  brooches. 
The  pieces  of  glass,  having  been  moulded  or  pinched 
the  required  shape,  are  placed  on  an  iron  tray  upon 
whit3i  u  a  metal  foil,  upon  which  a  flux  has  been 
prencnuly  applied.  The  tray  is  then  placed  in  a  furnace, 
and,  at  a  certain  temperature,  the  glass  and  the  metal 
faa  fuse  together,  and  enter  into  such  perfect  combina- 
ttoo  that,  when  broken,  the  metal  and  the  glass  still 
adhere  to  ^uch  other. 

UaCBOEBT  AND  HAND  IiABOtTR. 

I  have  said  thi.t  machinery  has  done  much  for  the 
dM>q>  and  rapid  production  of  jewellery.  Of  course  it  is 
alaort  impossible  that  hand- work  can  be  entirely  dis- 
pesaed  with,  especially  if  anything  like  a  difficult  oma- 
Beotation  is  attempted.  Even  in  uie  commonest  article, 
•ay  a  brooch  or  a  locket,  the  pin  has  to  be  fastened  by 


solder,  the  hinge  has  to  be  affixed,  and,  in  the  case  of  a 
chain,  the  fasteners  at  both  ends  have  to  be  pat  on. 
What  machinery  can  do  u  this,  it  can  save  labour  in 
stamping,  and  punching,  and  working  mathematically 
correct,  as  it  always  does,  it  can  turn  out  two  parts,  as 
the  cases  of  locketa  or  the  links  of  a  chain,  so  perfecUy 
true  to  each  other,  that  no  catting,  or  filing,  or  fitting  is 
required.  To  give  you  an  illastration  of  this,  these  two 
litUe  watch  wheels,  which  Mr.  Streeter  has  given  me,  are 
so  true  to  each  other,  and  their  cogs  are  so  mathematically 
correct,  that  they  fit  one  into  the  other,  and  become  as 
it  were  one  piece  of  metal.  These  wheels  can  be  cut  by 
thousands,  and  what  is  true  of  the  first  pattern  is  true  of 
all  the  rest,  and  what  is  true  of  the  whole  wheel,  is  true 
of  every  cog;  they  can  be  tamed  round,  fitted  hap- 
hazard, yet  are  still  true.  So  much  for  what  machinery 
can  do  towards  saving  labour  of  this  kind.  No  hand- 
work could  possibly  produce  such  a  wheel  as  this  in 
such  a  time  and  at  such  a  cost.  I  believe  I  am  right  in 
saying  that  this  wheel  can  be  produced  at  a  cost  of 
threepence.  In  the  case  of  trinkets,  it  can  stamp  out 
the  piirts]  of  a  locket  so  that  it  shall  only  require  a  pin 
to  be  inserted  in  a  socket  to  make  its  manufiuitare  com- 
plete, and  this  it  can  do  for  other  things. 

Here  is  a  locket  which  has  no  hand-work  whatever 
about  it ;  it  is  stamped  out  of  one  piece  of  metal;  it  has 
no  hinges ;  it  does  not,  of  oonise,  open,  and  the  back  and 
&ont  are  kept  together  by  clamps,  which  are  simply 
tamed  over. 

It  may  be  interesting,  perhaps,  if  I  go  regularly  through 
the  manu&oture  of  a  brooch  by  hand,  as  followed 
by  a  working  jeweller.  Mr.  E.  Stokes  has  kindly  en- 
abled me  to  £ow  you  some  of  the  appearances  a  plate  of 
metal  undergoes  before  it  can  come  out  in  its  complete 
form.  Here  is  a  plate  of  metal,  and  here  is  a  die ;  this 
die,  as  you  all,  I  have  no  doubt,  know,  is  out  in  steel  by 
a  class  of  workmen  who  are  called  die-sinkers,  but  of 
whose  work  I  need  say  nothing.  The  object  of  the 
workman  is  to  get  a  perfect  impression  of  ttus  die  upon 
the  plate  of  metal.  To  obtain  this,  he  manipulates  the 
metal,  and  gradually  works  it  down  into  the  die  bit  by 
bit.  Having  worked  at  it  for  some  littie  time,  it  is  found 
necessary  to  anneal  the  plate,  as  it  is  called,  for  long 
continued  hammering  makes  it  brittie,  and  incapable  of 
further  extension.  It  is  again  heated,  and  allowed  to 
cool  slowly.  This  operation  has  to  be  repeated  a  number 
of  times  daring  the  process  of  taking  the  impression, 
and  its  various  stages  are  represented  here.  This  having 
been  accomplished  the  next  step  is  to  add  any  other 
parts  that  may  be  necessary,  by  soldering,  and  then  the 
whole  is  placed  in  what  is  called  "  pickle,"  that  is,  a  hot 
alkaline  solution,  which  removes  the  effects  of  the  fire, 
and  then,  if  of  common  metal,  it  is  gilt,  and  the  parts 
that  are  intended  to  be  bright  are  burmshed. 

This  taking  an  impression  from  a  die  is  done  by 
machinery  in  precisely  the  same  way,  only  the  press  acts 
instead  of  the  repeated  taps  of  the  hammer ;  the  whole 

Eiece  is  not  stamped  oat  at  once,  as  many  will  think, 
at  a  portion  at  a  time,  and  the  same  annealings  take 
place.  I  believe  I  am  right  in  saying  that  experiments 
are  being  made  with  a  view  to  attaining,  by  a  slow 
and  equal  pressure,  the  power  of  completing  tile  stamp 
at  one  operation.  Equal  pressure  is  what  is  wanted. 
You  will  readily  understand  that,  in  forcing  the  metal 
into  the  die,  it  is  very  likely  be  much  thinner  at  the  point  of 
pressure  than  anywhere  else.  This  is  the  great  diffi- 
culty, which  is  not  overcome  even  in  handwork.  I  may 
say  that  in  making  jewellery  there  is  always  aloss  of  metal 
in  working.  In  filing,  chasing,  cutting,  &c.,  the  metal  flies 
off  in  a  fine  powder;  this  falls  upon  the  floor,  and  is 
carefully  preserved,  the  sweepings  of  a  jepeller's  shop 
often  being  of  great  value.  The  working  loss  in  gold 
is  calculatM  to  be  one  pennyweight  per  ounce;  there- 
fore, in  estimating  the  price  of  jewellery,  this  has  to  be 
allowed  for.  In  machine-made  work,  the  liability  to 
loss  is  greater  than  in  hand-made,  because  the  particles 
fly  off  to  a  greater  distance,  and   are  not  so  easy  to 
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collect.  This  difficulty  ii  got  over  by  placing  a  ^aas 
■hade  over  the  machine,  whioh  oat(^ea  the  particlea  and 
koep«  them  together. 

The  cutter  by  which  the  star  shapes  for  lockets  are 
cut  out  revolves  at  the  rate  of  about  3,000  revolutions 
per  minute.  The  value  of  such  machine  cutting  is  this, 
you  get  all  the  angles  mathematically  true,  which  it  is 
almost  impossible  to  get  by  hand,  and  this  exactness  in 
geometrical  patterns,  where  the  least  inequality  offends 
the  educated  eye,  is  very  great. 

I  hold  in  my  band  a  piece  of  chain,  which  is,  to  my 
mind,  a  perfect  triumph  of  machine  work.  It  is  a  piece 
of  common  snake-chain,  which  may  be  seen  in  any 
jeweller's  shop,  and,  in  common  metal,  may,  I  believe,  be 
bought wholesuleat about 4s. 6d. a-yord.  It  isamarvellous 
piece  of  ingenuity.  Its  regularity,  its  flexibility,  and  the 
closeness  of  its  manufacture  is  wonderful,  and  I  think 
it  maj  fairly  rank  amongst  the  highest  productions  of 
machmery.  I  believe  I  am  right  in  saying  that  it  is 
the  work  of  a  Mr.  Holland,  and  that  he  has  Men  able  to 
keep  the  method  of  manufacture  a  secret  to  himself,  and 
that  all  the  snake-chains  of  this  precise  pattern  are 
made  by  him.  Any  way,  no  one  has  yet  been  able  to 
discover,  from  an  inspection  of  the  chain,  in  what  way  it 
is  made ;  ancL  pull  it  to  pieces  as  you  will,  it  defies 
scrutiny ;  and,  as  a  distinguished  manufacturer  said  to 
me  the  other  day, "  I  have  tried  over  and  over  again,  but 
have  failed,  and  I  believe  one  might  grow  gray  in  try- 
ing." Mechanists  may  be  able  to  give  a  shrewd  guess  as 
to  the  kind  of  machinery  employed,  but  the  combination 
they  cannot  guess.  Let  us  hope  that  tiie  secret,  if  it  is 
possessed  by  Mr.  Holland  only,  will  not  be  lost  when  he 
IS  gone ;  for  the  pattern  is  not  only  one  of  the  most 
popular,  btit  certainly  is  one  of  the  most  pretty  and  nse- 
inl.  It  has  a  few  defects;  for  instance,  it  is  easily 
snapped  in  two,  and  when  once  snapped  it  ia  nnmend- 
able,  for  it  is  the  only  pattern  in  which  there  is  no 
solder. 

If  I  cannot  explain  to  yon  the  manufacture  of  the 
snake-chain  of  Mr.  Holland's  invention,  I  can  this,  whioh 
is  technicaUy  called  a  spiral  chain.  It  is  hand-made, 
and  conBiBts  of  two  wires,  with  turned  edges — a  male  and 
a  female  wire.  These  are  bound  round  what  is  called  a 
spit,  the  edges  being  turned  towards  each  other.  The 
elastic  character  which  the  finished  work  has,  is  caused, 
it  will  be  readily  seen,  by  there  being  a  space  between 
the  edges  of  the  wires.  The  wider  the  wire  the  greater 
the  elasticity.  The  varying  width  which  this  bracelet, 
for  instance,  has,  is  given  by  the  spit,  which  is  wider  in 
the  centre  than  it  is  at  the  ends.  It  will,  therefore, 
puzzle  some  to  know  how  the  skip  is  removed  ;  this  is 
done  by  burning.  When  enough  of  the  wire  has  been 
rolled,  it  is  cast,  spit  and  all,  into  the  fire ;  the  wood  bums 
but  the  metal  remains  intact.  It  is  an  ingenious  chain. 
I  am  not  acquainted  with  the  name  of  the  inventor,  but 
he  certainly  has  enabled  some  very  ^ective  ornaments  to 
be  produced.  There  is  another  method  of  getting  rid  of 
the  spit  used  in  France,  and  possibly  in  England.  The 
spit  IS  formed  of  metal  D'Arcy  I  believe  it  is  called, 
an  alloy  of  bismuth  and  lead,  which  is  fusible  in  boiling 
water.  The  chain  is  made  as  before,  and  the  alloy  is 
ran  out  by  applying  heat. 

A  considerable  saving  of  labour  has  been  effected  by 
the  introduction  into  the  trade  of  ready-made  mountings 
for  stones.  These  mountings  are  used  not  only  for 
the  cheaper  but  for  the  finer  kinds  of  jewellery.  The 
parts  that  go  to  make  up  this  ear-ring,  for  instance,  are 
rut  out  separately  by  machinery,  and  then  soldered 
together.  Another  invention  for  the  same  purpose,  by 
M.  Ferti,  consists  of  a  strip  of  metal  with  a  serrated 
edge;  this  is  bent  in  the  shape  required,  and  the  teeth 
are  bent  over  the  stones. 

CoNCXUSIOlf. 

Now,  by  way  of  conclusion,  let  me  give  utterance  to 
an  idea  that  has  come  into  my  head  with  regard  to  this 
matter  of  personal  adornment.    I  am  not  going  to  say 


that  makers  and  sellers  of  sham  jewellery  are  lowetinK 
the  morals  of  the  country.  I  will  not  say  they  aid  asid 
abet  the  actual  lie  of  those  who  would  have  us  believe 
their  brass  ia  gold,  and  I  will  not  go  so  far  as  my  frieiul. 
Dr.  Dresser,  who,  in  a  paper  read  before  us  last  year, 
asked  if  the  destruction  of  Pompeii  and  the  woes  that  have 
lately  fallen  upon  our  neighbours  across  the  Channel, 
were  not  duo  to  their  false  quantities  in  decorative  art. 
But  I  do  mind  me  of  a  sentence  of  that  quaint  divine. 
Dr.  Andrew  Fuller,  who  said  that,  in  the  time  of 
Elizabeth,  a  "lady  would  as  soon  have  patiently  digested 
a  lie  as  have  worn  a  &lse  pearL"  I  am  afraid  this  high 
regard  for  truth  is  not  characteristic  of  the  present 
generation.  There  is,  on  the  contrary,  a  good  deal  of 
show  and  humbug  about  even  ladies  and  geoUemen, 
and  "  all  is  not  gold  that  glitters ;"  and  it  is  possible  that 
mock  jewellery,  false  hair,  pretended  jewels,  and  other 
shams  may  uunt  that  keen  sense  of  truth  and  right 
which  distinguished  our  Saxon  progenitors.  At  the  same 
time,  I  am  bound  to  admit  that  by  the  rapidity  and  clieap- 
ness  of  manufacture  now-a-days,  things  of  beauty  are 
placed  before  thxwe  who  would  never  otherwise  enjoy 
them,  and  perhaps,  after  all,  as  Mr.  Wright,  in  the 
report  I  have  alluded  to  says,  "  There  is  no  valid  reason 
whv  the  factory  girl  should  not  display  her  gilt  buckle 
and  brooch  of  the  same  design  as  the  golden  one  worn 
by  the  lady  of  the  villa."  Art  may  thus  serve  the  com- 
munity by  cheapening  the  cost  of  the  beautiful,  and 
afford  gratification  to  uie  humblest  members  of  society, 
by  superior  designs  reproduced  in  the  cheapest  possitue 
form,  and  attainable  by  all. 

Before  I  sit  down,  I  must  refer  you  to  the  specimeoi 
of  jewellery  upon  the  table.  This  case,  lent  by  Mr. 
Streeter,  contams  some  gold  ornaments  manufactured  by 
machinery,  the  design  being  a.fae-timiU  of  various  leaves  of 
trees,  the  most  delicate  fibres  being  reproduced  with  a  rar- 
prising  fidelity.  This  diadem  and  necklace  of  entwining 
ivy  is  most  graceful  in  design,  and  seems  to  me  to 
display  a  great  amount  of  artistic  skill  in  the  work 
manship.  These  trinkets,  that  I  have  referred  to 
durinf  the  evening,  have  been  lent  me  by  Mr.  Silber,  of 
Wood-street,  who  very  kindly  allowed  me  to  choose 
from  his  warehonse  the  representative  omamenta  of  the 
French,  German,  and  English  manufacture.  I  have 
taken  the  best  and  the  commonest  of  each,  and  placed 
them  side  by  side,  so  that  you  will  be  able  tofiomp<ire  the 
workmanahip  and  the  designs  of  each  of  the  great  ex- 
port countries,  although  they  are  here  more  as  specimens 
of  peculiar  manufacture  than  that  of  artistic  work. 

'This  case  of  aluminium  bronze  ornaments,  lent  me  by 
Mr,  Pyke,  who  calls  it  Abyssinian  gold,  brings  very 
clearly  before  you  the  perfection  that  may  be  airivea 
at  in  the  manufacture  of  jewellery.  Independently  of 
the  value  of  the  material,  the  workmanship  is  of  the 
highest  order,  and  I  do  not  think  any  praise  is  too  high 
for  the  artistic  skill  displayed.  If  taken  as  a  repreeen- 
tation  of  this  particular  branch  of  English  mannfacture, 
I  do  not  think  it  can  be  beaten  by  any  other 
country.  It  is  such  work  as  this  that  sbowa  bow 
the  taste  of  the  public  is  being  gradually  edticated 
to  the  appreciation  of  beautiful  forms.  Such  magnificent 
gold  ornaments  as  those  of  Mr.  Streeter  aru  beyond 
the  reach  of  the  poor  man,  who  may,  however,  have  in 
base  metal  a  very  artistic  article  of  adornment.  It  is 
this  only  which  redeems  "mock"  jewellery  &om  the 
vulgarity  which  one  has  learnt  to  consider  as  almost 
inseparable  from  sham.  My  best  thanks  are  due  to  all 
these  gentlemen  for  their  kindness,  as  also  to  Mr.  Stokes 
for  the  dies  1  have  referred  to. 


DISCUSSION. 

Xr.  Seorge  Wallis  said  there  was  one  point  connecfod 
with  the  jewellery  trade  at  Birmingham,  and  he  might 
be  permitted  to  refer  to  it,  which  it  was  particoWly 
desirable  diould  be  known,  it  was,  that  every  maaa- 
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fmbaer  bad  Mb  own  q>ecja]it7,  as  regarded  the  cha- 
racter of  his  goods,  that  the  maker  of  gold  work  never 
Budfl  plated  work,  and  that   the  particular   quality  of 
goU  ust   he  was  in    the   hahit    of  using  was  well- 
knowB  to  his  ciotomers,  and  therefore  his  reputation 
was  at  stake  as  to  its  quality,  whether  it  was  12,  14,  16, 
or  18  carat.     Again,  no  maker  of  real  gold  work,  as  it 
•was  called,  ever  made  silver  work,  which  was  decidedly 
disUnot,    and    in    that   case   also   the    manufacturer's 
npotation  was  pledged  to  the  quality  of  the  goods  he 
sold.    They  had  all  frequently  heard  it  said  that  any- 
thing which  came  from  Birmingham  must  be  an  imita- 
tion, hat  he  would  say,  if  it  were  made  as  an  imitation,  it 
was  sold  as  an  imitation ;   and,  whatever  might  be  done 
by  the  retailers  afterwaids,  it  went  out  of  the  hands  of 
the  mann£icturers  honestly  for  what  it  was.     He  had 
had   the  pleasure  of  living  in  Birmingham  for  seven 
years,  as  Head  Master  of  the  Birmingham  School  of 
Dedgn,  now  called  the  School  of  Art.     He  had  known 
Birmingham  from  his  boyhood,  and  had  kept  up  his  con- 
nection with  it  ever  since  he  left,  in  1898,  and  daring  the 
time  he  was  there  or  since,  he  had  never  read  in  any 
pob'ce  report  in  the  newspapers  of  any  workman  pur- 
loining the  goods  of  his  master,  although  they  were  in 
the  habit  of  dealing  with  precious  materials  amounting 
to  the  value  of  a  million  and  a  quarter  in  the  year.     In 
18d6  he  had  the  pleasure  of  reading  a  paper  in  that  room, 
upon  the  "Becent  Progress  in  Design,    and  he  brought  up 
from  Birmingham  a  considerable  display  of  the  products  of 
that  town.  Many  of  the  objects  were  mounted  upon  cards, 
which  were  marked  London  so-and-so,  and  people  thought 
they  were  made  in  London,  but  that  was  a  mere  myth ;  it 
answered  the  purpose  of  the  manufacturers  to  cater  for 
the  whim  of  the  retailer,  and  he  mounted  his  goods 
accordingly.    He  should  like  to  see  this  kind  of  thing 
dona  away  with,  as  it  would  be  more  honourable  and 
honert.  In  the  SUhibition  of  ISdl.Birmingham  didnot  ex- 
hibit a  single  article  of  jewellery,  but  in  1862  they  made  a 
Tery  ezodlent  diqJay,  chiefly  through  representations 
made  by  him.  Previoasly,  the  manufacturers  said  they  did 
not  care  what  the  pabuc  thought  about  Birmingham 
jewellery ;  they  sold  it  honestly  for  what  it  was,  and  did 
not  care  to  beteay  the  secrets  of  their  customers.     He 
was  aoiTy  to  say  that  many  persons,  who  ought  to  have 
known  better,  said  they  did  not  care  to  look  at  the 
Birmingbam  oases,  because  they  did  not  consider  there 
was  anything  worth  looking  at.    There  had  been  a  deal 
of  talk   about   French   design,    but    he  was    satisfied 
that  the  French  designers  had  lad  the  English  into  some 
of  tke  most  ontrageous  absurdities,  and  it  arose  out  of 
the  incrasant  following  of  the  mere  whims  and  caprices 
of  the  French.      The  French  got  the  idea  that  unless 
th^  made  designs  to  meet  the  whims,  caprices,  and 
conceits  of  the  ^iglish  manufacturers  they  could  not  sell 
them ;  bat  this  was  a  mistake,  for  when  the  time  came 
that  workmen  and  manufacturers  got  a  little  instruction, 
and  a  more  severe  style  began  to  prevail  in  England,  the 
French  found  it  was  needful  to  meet  the  demand,  and 
then  they   gave  them  some  excellent  lessons  on  this 
pcant.      He  found    at    Birmingham,   where    he  went 
to  wtnk   in    1852,  that  the   jewellery   trade  had  fol- 
lowed the  French    so    thoroughly,    that    they    could 
B'st  show  anything  in  18£1  which  was  original.      He 
made  a  dead  set  at  this,  by  making  himself  personally 
xqoaiated  with  some  of  the  jewellers,  and  inducing 
tkam  to  send  their  apprentices  to  the  School  of  Ar^ 
■ad  bf  j<ridog  and  bantering  them  on  the  absurd  cha- 
nelsr  of  aome  of  their  productions,  they  began  to  see 
that  something  more  might  be  done  by  attending  to 
some  principles  of  design.    Ultimately,  their  apprentices 
aad  young  men  came  to  the  School  of  Art,  Mid  during 
the  seven  yean  he  was  there,   300  apprentices  went 
tihroogh  the  classes  of  those  schools.    It  was  very  com- 
■KHiljr  said  it  was  no  use  saying  that  this  had  any  effect 
vpon  the  manolSactore,  because  it  was  not  fashionable  to 
■ly  Uttt  anything  ever  came  of  this  kind  of  teaching. 
Bat,  hovever,  tbia  went  on,  and,  in  1862,  they  were 


enabled  to  show  a  very  creditable  exhibit.  Since  then  it 
hod  gone  further,  and  he  was  quite  sure  he  should  search 
now  throughout  the  whole  of  the  trade  and  not  be  able 
to  find  many  of  the  things  which  prevailed  largely  in 
18S3,  1854,  and  18fiS.  And  what  was  very  remarkable 
was,  some  of  the  best  and  soundest  designs  were  to  be  found 
in  the  imitation  work.  He  might  conclude  by  saying 
that,  the  last  time  he  came  up  from  Birmingham,  he  met 
a  young  man  in  the  trade  whom  he  recognised  as  an 
old  student,  and  whom  he  found  had  left  the  gun 
trade,  in  which  he  had  formerly  been  engaged  as  an 
engraver,  and  entered  the  jewellery  trade,  ia  which 
he  said  he  was  successful.  Be  also  stated,  that  on 
hearing  from  a  lady  that  the  Birmingham  jewellery 
trade  would  be  mined,  owing  to  the  state  of  affairs 
in  Paris  preventing  any  French  designs  being  sup- 
plied, he  informed  her  that  he  had  always  made  his 
own  designs,  and  had  never  used  any  French  ones  ;  and 
he  (Mr.  ArVallis)  was  much  pleased  to  hear,  also,  that  he 
was  indebted  to  the  instruction  he  got  in  the  School  of 
Design  for  being  able  to  do  so. 

Xr.  Wm.  Botly  said  that,  being  descended  from  a 
manufacturing  jeweller,  he  had  some  knowledge  of  the 
subject,  and  was  happy  to  be  able  to  add  his  testimony 
to  the  truth  of  many  of  the  statements  made  in  the 
paper.  With  regard  to  the  wages  earned  by  working 
jewellers,  the  sums  mentioned  were  often  exceeded,  for 
he  could  state,  on  good  authority,  that  in  former  da^s,  at 
the  establishment  in  Bond-street  which  was  the  original 
of  that  lately  carrried  on  by  Messrs.  Storr  and  Mortimer, 
andmore  recently  by  Messrs.  Hunt  and  Boskell,  two  young 
men  fhis  father  and  another),  who  were  expert  at  a  parti- 
cular orancb,  received  a  guinea  and  a-half  per  day,  working 
from  9  to  4.  He  coald  also  speak  of  the  great  improve- 
ment which  had  taken  place  since  the  repeal  of  the  Com 
Laws,  botii  in  the  wages  and  general  condition  of  the 
workmen  in  Birmingham,  particularly  these  who,  work- 
ing at  home,  and  employing  their  families,  &c.,  under 
them,  were  called  "chamber  masters."  He  believed  the 
best  bog  oak  ornaments  came  from  Ireland,  and  were 
very  excellent.  Ivory  was  objected  to  because  it  did  not 
keep  its  colour,  although  very  beautiful  articles  were 
maoe  from  it  in  this  country.  To  show  the  immense 
amount  of  business  that  was  done  in  some  of  the  minor 
branches  of  the  business,  he  might  mention  that  he  once 
heard  from  an  arsenic  manufacturer  that  he  had  taken 
an  order  for  three  tons  of  that  article,  to  be  used  in  the 
colouring  of  dolls'  eyes,  and  small  articles  of  that  kind ; 
and  as  but  an  infinitesimal  quantity  was  used  in  each 
case,  it  was  evident  there  must  be  an  immense  amount 
of  such  articles  made.  It  was  well  known  that  metal 
was  hardened  by  hammering,  so  that  repeated  annealing 
was  necessery ;  and,  therefore,  if  any  process  could  be 
discovered  by  which  the  requisite  shape  could  be  im- 
pressed upon  the  metal  at  one  operation,  it  would  be  of 
great  advantage. 

Sir  Walter  Stirling  said  he  was  much  pleased  at  find- 
ing that  Birmingham  was  in  reality  the  temple  of 
truth,  for  the  general  impression  was  quite  the  con- 
trary. It  was  evident,  however,  ftom  what  Mr.  Wallis 
said,  that  what  was  fictitious  jewellery  was  honestly  sold 
as  such,  and  therefore  there  was  no  deception.  He 
considered  it  a  great  public  benefit  that  articles  coald 
be  produced  of  the  highest  finish  and  beauty,  without 
having  intrinsically  such  a  high  value  as  to  tempt 
housebreakers  and  thieves;  and  he  hoped  it  would  be 
more  generally  recognised  that  the  beauty  of  trinkets 
should  depend  on  the  excellence  and  taste  of  their 
manufacture.  The  same  principle  applied  in  the  highest 
circles  of  society,  for  he  believed  there  was  no  such  thing 
in  nse  now,  even  at  royal  Ublas,  as  gold  plate,  except  m 
rare  instances.  On  one  occasion,  when  dining  with  the 
Gtoldsmiths"  Company,  he  inquired  for  the  gold  plate,  but 
the  only  specimen  shown  him  was  a  oup,  which  had 
i  been  set  befoi«  Queen  Elisabeth.     Even  silver  pkte 
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was  now  so  closely  imitated  by  electro-plato,  that  it 
■was  almost  entirely  superseded  by  it,  and  people  might 
now  sletp  in  safety,  either  in  their  town  or  countiy 
houses,  without  the  fear  of  burglars  breaking  into  their 
plate-closets  and  carrying  off  that  which  was  not  only 
precious  as  having  been  in  the  family  perhaps  for 
several  generations,  but  also  from  it*  intrinsic  value. 
It  was  very  creditable  to  the  artists  to  see  such  beautiful 
imitation  jewellery,  but,  after  all,  there  was  nothing 
which  could  equal  the  beautiful  appearance  of  pure 
gold.  Indeed,  having  witnessed  the  Royal  procession 
of  the  previous  day,  he  was  of  opinion  that  even  Temple- 
bar  was  vastly  improved  in  appearance  by  the  gilding 
bestowed  upon  it. 

Mr.  Brenton  said  there  were  two  difficulties  in  the 
jewellery  business  at  the  present  time ;  one  was  the 
great  license  given  to  the  manufacturers  in  the  quality 
of  the  gold,  and  the  other  was  the  obstructions  thrown 
in  tho  way  of  manufacturers  by  the  Goldsmiths' -hall. 
With  regard  to  imitation  jewellery,  he  thought  the 
finest  was  undoubtedly  tho  Abyssinian  gold.  He  had  no 
objection  whatever  to  the  quaJitjr  of  the  workmanship, 
but  he  thought  it  wrong  to  call  it  by  such  a  name,  bo- 
cause  they  knew  that  gold  was  found  in  Africa,  and  in 
small  quantities  in  Abyssinia,  and  therefore  the  name 
was  apt  to  mislead  people.  Eeftrence  had  been  made  by 
Mr.  Laikins  to  tho  fact  that  they  did  not  export  so  large 
a  quantity  of  jewellery  as  they  ought,  and  he  agreed  that 
that  was  to  be  accounted  for  by  the  fact  that  gold  was 
stamped  at  too  low  a  quality,  even  nine  carats,  which 
gave  foreigners  a  very  bad  opinion  of  English  gold.  He 
felt  sure  if  they  did  not  stamp  anything  under  12  carats 
the  trade  would  be  much  improved. 

The  Chairman,  as  a  Birmingham  man,  said  he  felt  very 
much  pleased  at  hearing  that  that  place  was  a  temple  of 
truth.  He  thought  it  was  quite  clear  that  the  trade  had 
been  helped  in  Birmingham  by  the  artistic  taste  developed 
by  the  Schools  of  Design,  and  by  the  International 
Ibchibi  tions  which  had  been  held.  He  had  much  pleasure 
in  proposing  that  the  best  thanks  of  the  meeting  be 
given  to  Mr.  lArkins  for  his  valua'blo  and  interesting 
paper. 

The  vote  of  thanks  was  passed  unanimously. 


ANNOinrCEKENTS  B7  THE  COUNCIL. 

COUHCII,. 

Admiral  the  Bight  Hon.  Lord  Clarence  Paget 
has  been  elected  to  serve  on  the  Oooncil,  in  the 
place  of  Admiral  Inglefield,  who  has  resigned, 
having  been  appointed  by  H.M.  Government  to 
a  Special  Mission  to  the  United  States  of  America. 


F0ST-0F7ICB  SAYDIOS  BAKK8. 
The  Council  have  appointed  a  Committee, 
consisting  of  Messrs.  G.  0.  T.  Bartley,  Andrew 
Cassels,  and  Major-General  Eardley-M'ilmot, 
P.R.8.,  to  consider  and  report  what  changes  in 
the  regulations  of  the  Post-office  Savings  Banks 
are  needed,  to  render  them  more  suited  than 
they  are  at  present  to  the  habits  and  require- 
ments of  the  wage  class. 

BSA80K  nCKXTS  FOR  THE  EXHIBITIOH  OF  1872. 

A  letter  from  General  Scott  appeared  in  the 

Journal  a  few  weeks  since,  stating  that  in  con- 

Bideration  of  the  aid  given  by  the  Society  of 


Arts  to  International  Exhibitions,  her  Majcety*« 
Commissioners  had  decided  upon  permitting 
members  of  the  Society  to  purchase,  for  each 
£2  2s.  subscriptions  paid  by  them,  a  season 
ticket  for  the  London  International  Exhibition 
of  1872  at  £1  Is.,  being  half  the  price  charged 
to  the  public.  Members  desirous  of  taking  ad- 
vantage of  this  privilege  are  requested  to 
communicate  at  once  with  Mr.  Le  Neve  Foster, 
the  Secretary  of  the  Society. 

STJBSCBIFTIOirS. 

The  Christmas  subscriptions  are  due,  and 
should  be  forwarded  by  cheque  or  Post-office 
order,  crossed  "Coutts  and  Co.,"  and  mada 
payable  to  Mr.  Samuel  Thomas  Davenport, 
Financial  Officer. 


ANNUAL  INTEBNATIONAL  EXHIBinONS. 

The  offices  of  the  Commissioners  are  at  Upper  Ken- 
sington-gore, London,  W.,  Major-Qeneral  ScoU,  C.B., 
secretary. 

France. — The  following  letter  has  been  received  from 
M.  du  Sommerard: — 

'*  Commltaton  Sop^leor*,  Puli, 
le  31  Janviw,  1872. 

"  Cbeb  Moksievb, — Je  leqoia  la  communication  que 
Tons  vonlez  bien  m'adresser  au  snjet  do  I'Annexe  finn- 
<;aise  il  I'Exposition  Internationale  de  Londreeen  meme 
temps  que  les  extraits  des  Joumaux  que  vons  me  faites 
parvenir  et  qui  comprennent  le  compte  rendu  d'nn  Meet- 
ing tenu  il  Mansion-house  ces  jours  demierv,  meeting  dans 
lequel  plusieurs  orateurs  se  sont  61ev^  avec  ribimeoce 
centre  un  prStendu  droit  de  vente  et  d'enldvement  des 
produits  expos£s  qui  anrait  it&  impost  par  nous  a\ix 
Commissaires  de  Sa  Majesty. 

"Je  m'^tonne  de  I'importance  donn^  par  certains 
orateurs  h  des  affirmations  qui  ne  reposent  sor  ancun 
fondemcnt ;  je  m'Stonne  surtout  que  des  &its  complite- 
ment  inexacts  aient  pu  ctre  affirmes  publiquement  dasa 
nne  Assemblde  aussi  considerable  sans  avoir  6l6 
rectifies. 

"  Un  des  orateurs,  auquel  sa  situation  de  correspondant 
d'une  de  nos  principales  Maisons  de  Paris  semblait  donoer 
plus  d'autorit^,  et  qui,  en  tout  oas,  devsit  paraitre  ezacte- 
ment  renseign^,  s  annonc^  comme  nne  r^v^tion,  de* 
faits  dont  je  regrette  d'avoir  k  le  dire,  il  n'avait  pas  nne 
parfaite  connaissance. 

"  II  a  6t6  dit  que  les  Exposants  fisiu^s  avaientezeze^ 
nne  pression  violente  but  les  Commissaires  de  Sa  Majesty ; 
on  a  parlc  de  bazar  et  de  boutiques ;  tout  cela  eat 
enoni. 

"  Jamais  le  Commissaires  G^nfoiaxdn  GonTemenefit 
fran^ais  n'ont  souleve  la  question  de  vente  dans  I'aiinoze. 
Us  Be  sont  bom^s,  et  les  proc^-verbaux  dea  stances  aoot 
Ik  pour  justifler  mon dire,  k  demander  anx  Coiiiiiiiswtrea 
de  Sa  Majesty  I'autorisation  de  constmire,  anx  Ctaia  de 
leur  Oouvemement,  one  annexe  poor  y  divelopper  les 

Sroduits  de  leurs  nationaux,  en  prMence  de  rinsaffiaance 
es  galeries  qui  leur  6taient  affeot£es ;  et  le*  OommU- 
sairee  de  la  Eeine  ont  acc6d^  aveo  la  pins  par&ite  bonne 
pIT&ce  k  cette  combinaison  tout  ft  I'avanti^  de  ropavrs 
Internationale. 

"  Quant  k  la  pr^tendue  condition  de  vente  etd'enlivv- 
ment  des  produits  exposes  dans  ces  ga]ariea|,  condition 
qui  anrait  6i6  impoaee  par  nous  &  la  Commisaion  Boynle, 
elle  n'a  jamais  iU  formula  je  le  rifite ;  elle  n'a  jamais 
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"  n  est  Trai  qn'en  laison  des  circonstances  spccialcs 
poor  la  France  dans  lesqnelles  a'ouTrait  I'Exposition  do 
1871,  en  raison  snrtoat  de  la  sympatbie  qui  se  manifcstait 
k  LondieB  en  &Tear  de  nos  nationaux,  nous  avons  oru, 
lecondAi  par  la  bienveillance  des  Comraissalres  de  Sa 
Hajeat^  que  certaines  facilit4s  pouvaient  utre  accordces 
i  qoelqaes  una  de  noa  ezpoaants,  tout  on  conscrvant  a 
I'anneze  francaise  le  caractdro  de  dignite  et  do  bonno 
tenae  i  laquelle  le  public,  je  n'hcsite  pas  h  I'affinnor,  a 
rendu  qnoiqu'on  pnine  dira,  pleine  et  complete  justice ; 
mail  nous  n'aTOns  jamais  entcndu,  mon  honorable 
oolligne,  U.  Ozenne  et  moi,  nous  pr£raIoir  de  ee  prece- 
dent poor  op^rer  one  pression,  comme  on  I'a  prctendu, 
mr  lei  Coauniaaairea  de  S.  M.  et  leurcr£er  des  difficultes 
tellea  que  eelles  qn'on  leur  oppose  anjourd'hui. 

Ansd  nous  conaidSrons  comme  un  devoir  de  pouvoir 
r^pondre  aux  bons  proc^d^s  dont  nous  avons  ete  I'objet 
de  lenr  part  en  lenr  declarant,  sans  h^ter,  que  nous  re- 
nioii^ona,  ponr  rEzpodtion  qui  va  s'onTrir,  a  tout  privi- 
Uge  analogue,  et  que  nous  entendons  nous  confonner  aux 
r^lea  en  naag^  dins  les  grandea  Expositions  Inter- 
nationales, h  la  condition  expresse  toutefois  que  la  memc 
nuirehe  sera  soivie  par  toutes  lea  nations  representees  i\ 
I'Expoaition  Internationale. 

«  En  somme,  toute  cette  affaire  qu'on  a  voulu  elovcr  st 
la  hauteur  d'nne  latte  de  principes,  6tait,  comme  vous  lo 
voyez,  r^solne  par  avance  on  ce  qui  conoeme  la  France 
da  moins,  et  se  i^nisait  k  une  simple  question  de  police 
int^rienre^ 

"  YeoiUez  w^es,  tant  en  mon  nom  qu'en  ccini  de  mon 
colligae,  H.  Ozenne,  et  faire  agreer  aux  Commissaire  do 
8a  Usjest^  I'ezpression  do  nos  sentiments  les  plus 
tiaekret. 

Le  Commissairo  General  de  France, 

(Sign£)  £.  DV  SOMHERARD. 

To  Matar-flcneral  Scott,  SecraUiy. 

Amngementa  have  been  made  with  the  French  Com- 
misrion,  by  which  M.  Konig,  of  Paris,  will  exhibit  a 
complete  collection  of  acientiJBc  acoustic  instruments. 
Mearg.  Weiggand  and  Co.,  of  La  Hogue,  propose  to 
exhibit  a  kio^,  described  as  "  the  music  temple  in  its 
fall  power  of  propagating  the  undulation  of  sound,  and 
whidi  appears  to  possess  many  peculiar  properties. 
Tlua  firm  also  sends  a  "  phonotograpbic,"  on  the  Lef^bre 
system,  and  an  apparatus  for  showing  the  phenomena  of 
interference.  Mr.  Rein,  of  the  Strand,  also  proposes  to 
exhibit  instruments  of  this  class. 


COSRESPONDEirCE. 

♦ 

IKDIVrDrAL  PROVIDENCE  FOR  OLD 
AGE,  &c. 

Seb, — Permit  me  the  opportunity  of  offering  a  few 
p'ft^nil  opinions  on  the  report  of  a  recent  meeting  held 
et  the  Society's  Rooms,  on  January  Slst,  1872,  and 
which  appeared  in  the  Journal,  Ko.  1,002. 

In  the  first  place,  I  consider  a  better  title  or  name 
woald  be  "  Individual  Reliance." 

In  the  second,  all  classes  of  the  community  throughout 
sfaonid  combine  and  conform  to  livo  within  their  means 
or  poaitire  income,  reserving  not  less  than  ten  per  cent. 
ot  the  total  amount  of  earning  or  income  as  savings  in 
the  bank  and  insurance  office.  By  this  an'angeinent, 
ewry  man  in  his  relative  grade  or  position  would  bo 
"catting  the  coat  in  accordance  with  the  cloth,"  and 
oaee  in  ten  years  would  have  tho  proud  sati^ifaction  of 
■wying  a  whole  year's  income  or  earnings  stored. 

I  enclose  a  graduated  scale  of  income  and  outlay,  by 

vfaadt  listed  arrangement,  if  every  man  would  conform 

to  its  mlea,  the  results  would  necessarily  and  certainly 

iaDow. 

ladividaal  exertion  and  individual  reliance,  if  fostered 


and  encouraged  ns  thoy  should  bo,  would  soon  produce 
increased  comfort  and  national  wealth  ;  but,  unfortu- 
nately, fjrastiinu;  monopoly  and  ac^'^andisement,  with 
aspirations  lor  aIi^tlJ(■ratical  display,  is  the  order  of  the 
day,  and  will  brinv;  curses  instead  of  blessings,  if  con- 
tinued. MiUion:iires  arc  being  created  at  the  rate  of 
about  a  liumlrcd  in  a-ycar.  It  being  an  undisputed  fact 
that  upwanls  of  one  hundred  million  sterling  is  stored 
or  saved  yearly  out  of  a  {jross  income  or  earnings  of 
four  thousand  millions  yearly,  by  a  population  of  thirty- 
two  anJ-u-hulf  niillon  of  persons  in  Great  Britain,  and 
yet  this  great  saving  only  averages  one-fortieth  instead 
of  one-tenth,  which  could  be  accomplished  by  care  and 
prudence. 

Upwards  of  a  million  paupers  disgrace  our  country. 
"  Tho  poor  we  always  shall  hav3  with  us,"  has  been 
been  broadly  said,  but  it  does  not  necessarily  follow 
that  paupers  and  idlers  shall  be  bred  and  fed  by  those 
who  try  to  help  themselves. 

Scale   of  Salahies  or  Incomes,  with  Expenditure 
AND  Savings,  regulated  by  a  System. 


Oullajr  Yearly. 

aunuu). 

Rrnt  .ind 

General 

LIfo 

Savlnge  la 

taxes. 

living. 

Insurance. 

Unk. 

t 

i 

£ 

f    ». 

t     u 

r>-i 

10 

3G 

1     0 

6    0 

7o 

1.3 

61 

1   10 

7  10 

100 

20    . 

68 

2     0 

10    0 

l.JO 

30 

102 

3     0 

15    0 

200 

40 

136 

4     0 

20    0 

2.J0 

50 

170 

S     0 

25    0 

300 

60 

204 

6    0 

30    0 

Tho  rent  and  tax  being  restricted  to  one-fifth  of  income. 
„    general  outlay         „  „        two-thirds  of  ditto. 

„    life  insurance  „  „        one-fiftieth  of  ditto. 

„    savings  in  bank      „  „        one-tenth  of  ditto. 

Tho  system  or  principle  is  equally  applicable  to 
salaries,  incomes,  or  earnings  above  £300  per  year,  and 
would  produce  immcnso  advantages  if  only  adopted. 
— I  am,  ice,  Wm.  Austin. 

17,  Bristol-terrace,  nermornlsoy-park,  S.E., 
LodUud,  Febiuary  14,  IfcTJ. 


nOilE  COLONISATION. 
Siii,— In  this  huge  manufacturing  community,  fluctua- 
tions in  trade  are  irom  time  to  time  inevitable,  and  local 
distress  must  freciucntly  ensue  from  an  excess  of  crafts- 
men over  tho  work  required  to  be  done.  There  is  no 
check  upon  apprentietahip ;  a  youth  may  chooso  what 
trade  he  will.  As  these  inequalities  and  these  con- 
comitant distresses  recur  again  and  again,  it  becomes  an 
anxious  question,  "how  such  troubles  may  bo  alleviated  ?" 
A  question  which,  when  put,  will,  I  know,  meet  with  the 
freqtient  and  ready  reply,  "  by  emigration ;"  nor  have  I 
the  least  doubt  that  this  is  the  true  deriiicr  ressort  of  over- 
population. But  is  thero  not  yet  plenty  of  room  at 
home,  if  there  were  only  some  means  of  re-distributing 
labour,  wh(  n  there  is,  by  any  mischance,  an  excess  in 
any  locality  ?  I  am  not  now  advocating  that  favourite 
and  unreasonti'ulo  scheme  which  is  every  now  and  then 
cropping  up  afresh,  thtit  of  employing  labour  on 
iiitinetablo  wiisto  lands,  but  I  believe  it  has  been 
oflieitilly  sttited  that  "  thero  is  in  this  country  as  much 
cultivatablo  land  lying  waste  and  profitless  as  would 
employ  all  tho  unemployed  in  England."  I'eoplo  labour 
under  tho  delusion  that  emigration  beyond  sea,  a  voyage 
half  round  tho  world,  with  all  iU  attendant  expenses  for 
passage,  outfit,  i-c,  is  alono  tho  panacea  for  the  ills  of 
the  old  covintry,  and  tho  true  course  to  wealth.  There 
is  much  in  this  notion  which  is  fallacious ;  there  is  no 
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special  efficacy  in  this  expatriation,  unless  tbe  popola- 
tion  of  this  countiy  be  absolutely  too  great,*but,  on  the 
contrary,  a  loss  of  human  power,  skill,  and  energy  to 
Great  Britain,  for  it  is  the  most  Tigoroos  and  enter- 
prising who  are  constantly  leaving  Bngland,  and  an 
increusing  proportion  in  the  residuum  population  of  the 
unhealthy  and  enervated  ;  in  fact,  distant  colonisation 
throHtens  to  do  for  the  population  of  this  country  what 
continuous  wars  did  for  France. 

Now,  the  intrinsic  virtue  of  a  colony  lies  in  this,  that 
it  withdraws  surplus  labour  from  overcrowded  centres  at 
home,  and  enables  it  to  be  re-aggregated  in  more  natural 
and  balanced  proportions  in  America  or  Australia.  But 
this  bhlancing  by  re-aggregation  might,  I  believe,  for 
some  time  yet,  bo  effected  as  completely,  and  far  more 
economically,  at  home.  To  do  this,  we  should  ascertain, 
by  statistical  inquiry,  tho  proportion  which  different 
employments  bear  to  population.  A  capitalist  thus  well 
informed,  we  firmly  believe,  might  establish  a  home 
colony  which  would  well  repay  a  large  outlay  of  capital ; 
and  if  a  registry  of  workmen  were  instituted,  we  should 
be  able  to  know  at  once  where  excess  and  deficiency  of 
hands  existed,  and  should  doubtless  be  able  to  effect 
something  towards  its  re-distribution  ;  in  fact,  workmen 
themselves  would  have  it  within  their  own  power  to 
ameliorate  these  inequalities. — I  am,  &c., 

W.  Cave  Tbomas. 

February  ITtli,  18J2. 


EPPING  FOREST. 


Sir, — My  attention  has  been  drawn  to  the  report  in 
your  Journal,  of  a  discussion  at  the  Society's  rooms 
lately,  on  the  forests  of  England,  wherein  the  posi- 
tion of  Epping  Forest  was  rather  lengthily  considered. 
There  seems  to  have  been  some  misconception  as  to  the 
nature  of  the  rights  over  that  forest,  and  the  general 
position  of  tbe  question. 

Prior  to  1863,  the  Commissioners  of  Woods  and 
Forests,  acting  in  the  name  of  tho  Crown,  and  without 
the  knowledge  of  Parliament,  disposed  of  the  Crown 
rights  over  more  than  4,000  acres  of  Epping  Forest, 
for  less  than  £6  per  acre.  The  result  of  these  sales  was 
soon  apparent.  Enclosures  of  the  land  over  which  such 
rights  bad  been  sold  were  soon  made,  there  being  then 
no  one  to  prevent  enclosure  except  tho  commoners,  most 
of  whom  were  unable,  even  if  disposed,  to  resist  the 
illegal  proceedings,  by  instituting  a  costly  Chancery  suit. 
One  of  the  forest  lords,  relying  on  the  supineness  and 
inactivity  -of  the  Crown,  actually  enclosed  about  300 
acres  without  purchasing  the  Crown  rights,  and  that 
enclosure  still  exists.  On  the  matter  being  brought  before 
the  notice  of  the  present  Chancellor  of  the  Exchequer,  he 
distinctly  declined  to  tike  any  proceedings  against  the 
offender,  or  to  spend  any  money  for  the  purpose  of  pre- 
serving Epping  Forest.  I  need  not  ask  what  effect  this 
would  have  upon  those  desirous  of  enclosing. 

One  of  the  speakers  stated  at  the  meeting  last  week, 
that  "  he  wished  to  correct  a  verj'  common  notion  that 
the  public,  jua  the  public,  had  any  right  whatever  over 
them"  (i.e.,  the  open  spaces  in  and  around  London). 
He  might  have  said  more  than  this,  namely,  that  lords 
of  manors  have  no  right  to  enclose  commons  without  the 
consent  of  the  commoners,  or  without  obtaining  a  Parlia- 
mcntarypowertodoso.  The  "public"  is  not  recognised  in 
law,  but  it  is  nevertheless  equally  true  that  the  inhabitants 
of  the  manor  or  parish  in  which  a  common  is  situated 
invariably  possess  a  ri;;ht  over  tho  waste.  Respecting 
commons  within  the  metropolitan  police  district,  I  may 
state  that,  by  the  Amended  Metropolitan  Commons  Act, 
recently  passed,  which  provides  for  the  preparation  of 
schemes  for  tho  management  and  preservation  of  such 
commons,  it  is  expressly  provided  that  a  certain  number 
of  ratepayers  of  the  district  shall  have  power  to  initiate 
proceedings,  the  only  clause  relating  to  compensation 
being  one  which  says  that  it  shall  be  paid  for  such 


rights,  if  any,  as  are  injuriously  affected  by  the  pnblie 
enjoyment  of  such  places. 

In  reply  to  a  question,  Mr.  Glutton  said  that  the  vsloe 
of  the  rights  of  a  lord  of  a  manor  was  not,  as  stated,  one- 
sixteenth.  He  then  went  on  to  say  that  he  had  recently 
enclosed  part  of  a  private  forest,  and  "  had  got  fonr-fifUii 
of  the  value,  with  the  consent  of  the  commoners."  Surely 
Mr.  Glutton  must  be  aware  that  this  is  not  an  answer  to 
the  question.  I  suppose  that  if  the  commoners,  out  of 
their  regard  for  Mr.  Glutton,  had  ceded  the  whole  of  the 
enclosure  to  him,  he  would  have  contended  that  the 
lords  have  virtually  a  right  to  the  whole.  Agreements 
are  not  always,  nor  necessarily,  an  equitable  admeasure- 
ment of  the  respective  rights.  The  annual  reports  of  the 
Enclosure  CommissionerB  would  clearly  show  Mr.  Glutton 
that  the  awards  of  those  gentlemen,  whan  recommending 
enclosures,  under  the  Enclosure  Act  of  1815,  invariably 
give  to  the  lords  of  manors  &om  one-twelfth  to  one- 
sixteenth,  thus  establishing  our  contention  that  a  lord  of 
a  manor  has  not  the  right  to  deal  with  the  waste  as  he 
thinks  proper,  to  suit  his  own  personal  ends. — I  am,  &c, 
E.  W.  FiTHiAN,  Secretary  of  the 
Commons  Preservation  Society. 


EGONOMIO  BOTANY. 


SiE, — I  have  read  Mr.  Gollins's  paper  "  On  the  Study 
of  Economic  Botany"  with  much  interest.  I  beg  leave 
to  supplement  tbe  portion  of  the  paper  devoted  to  an 
account  of  the  exertions  of  the  Indian  government  is 
cultivating  and  acclimatising  useful  plants,  by  a  shot 
notice  of  the  rise  and  progress  of  tea  cultivation  in  India. 

About  40  years  ago,  during  the  administration  of  Lord 
William  Bentinck,  the  existence  of  the  tea  plant  in  a 
wild  state  in  the  province  of  Assam  was  diaoovered 
almost  simultaneously  by  Major  Charlton,  Mr.  Bruce, 
and  Colonel  Jenkins,  all  three  well  known  as  zealous 
agriculturists  and  economic  botanists  in  Bengal.  As  in 
many  or  in  most  other  unexpected  discoTeries,  the 
announcements  of  these  prentlemen  were  received  with 
great  suspicion,  but  "  tea  in  Assam,"  from  being  a  long 
time  "  pooh-poohed,"  became  at  last  a  recognised  £tct, 
not,  however,  until  an  imposing  deputation,  headed  by 
Dr.  Wullich,  had  proceeded  to  &e  spot  to  examine  and 
report  on  the  disputed  question.  After  this,  the  Indian 
government  adopted  effectual  measures  to  utilise  this 
preat  discovery,  by  opening  experimental  gardens  at 
Mussoree  and  in  Kumaon,  under  the  superintendence  of 
l)r.  ttoyle,  and  by  deputing  Mr.  Fortune  to  China,  to 
procure  tea-seeds,  Chinese  tea  makers'  implements,  and 
information  on  all  points  connected  with  the  cultiva- 
tion and  manufacture  of  tea.  At  the  same  time, 
the  cultivation  of  the  plant  in  Assam  was  entered 
on  through  private  enterprise.  The  Indian  govern- 
ment for  many  years  distributed  tea-seeds  from  China, 
Assam,  and  its  own  plantations  in  KumSon  free  of 
charge  to  all  persons  ntvourably  situated  and  diqwsed 
to  experiment  on  their  new  branch  of  commerce  and 
agricultural  industry,  so  that  it  spread  into  different 
parts  of  the  Himalayas,  such  as  Kangra,  the  Punjab- 
hills,  Dehra  Dhoon,  Daneeling,  and  Chittagong,  wboe 
it  is  now  becoming  a  nourishing  trade,  as  wall  as  in 
Assam  itself  and  Cachar.  In  this  latter  district  the  tea- 
plant  was  also  found  growing  wild  on  slightly  elevated 
spots  called  "  Teellahs,"  and  attaining  the  dimeniiions  of 
small  trees.  So  soon  as  the  government  was  satiafled  of 
the  favourable  result  of  its  own  experiments,  and  foud 
that  tea  cultivation  had  been  entered  into  on  so  many 
parts  of  its  dominion,  the  government  plantatioaa  were 
offered  for  sale,  and  at  the  present  time  I  believe  that 
tho  tea  trade  of  India  is  entirely  in  the  hands  of  privmtc 
persons,  and  joint-stock  companies,  and  this  waa,  no 
doubt,  tho  right  way  to  act ;  instead  of  oanying  on  a 
trade  with  the  revenues  of  the  state  in  livaliy  with 
the  general  public. 

Mr.  Collins  might  well  have  added  a  little  mor«  to 
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Km  nodoe  of  the  effort*  of  the  Indian  goremment  in 
introducing  the  cinchona  into  India.  It  ii  not  too  much 
to  aay  that  it  ia  one  of  the  most  important  and  bene- 
flceat  acts,  in  the  interests  of  the  people,  that  a  govern- 
mant  could  possibly  dorise.  In  ladia,  where,  at  certain 
■easona  of  tiie  yetir,  thoaaands  of  the  poorer  people  are 
atrickea  with  intermittent  feTeis,  and  where  hitherto 
qmnine,  from  its  high  price,  has  been  beyond  the  reach 
of  tbe  poor,  it  is  impossible  to  over-rate  the  mitigation 
of  disease  uid  misery  that  will  result  from  a  full  and 
cheap  supply  of  the  cinchona  alkalide  over  the  length 
and  breadth  of  the  land,  and  this  great  consummation 
may  be  reasonably  looked  for  now,  from  the  progress  of 
the  experiments  in  the  Keilgherries  and  at  Darjeeling. 
As  in  the  case  of  tea,  so  with  the  cinchona,  the  govem- 
ment  will,  no  doubt,  withdraw  from  the  market  so  soon 
as  the  commercial  world  is  ready  to  take  the  supply  into 
its  own  hands. — I  am,  &c., 

A,  Campbell. 

.    Fsniham  Rojral,  Bloagh, 
Fib.  UUl,  I8I3. 


THE  NEW  ZEALAOT)  FLAX. 

A  leport  of  the  Flax  Commission,  appointed  to  in- 
vestigate the  preparation  and  the  relatiye  value  of  the 
JPkermium  fibre,  or  New  Zealand  flax,  has  been  printed, 
in  which  the  microscopic  structure  and  chemical  com- 
positicm  of  Oua  plant,  together  with  its  market  prices 
and  general  use,  as  compared  with  Irish  flax  and  Russian 
and  .\fanilla  hemp,  are  set  forth.  It  appears  that  there 
are  several  flax-mills  at  work  in  the  colony,  varying  in 
their  efficiency  and  the  quality  of  the  article  produced ; 
hat  that  room  yet  remains  for  further  improvements  to 
he  ^ected.  The  first  duty  undertaken  by  the  com- 
imnionfTS  was  to  visit  we  chief  districts,  where 
fktrmium  fibre  is  prepared,  and  to  enquire  into  the 
different  processes  of  manufactmre.  The  tables  of  the 
B^iatrar-Qeneral  had  shown  that,  during  the  year  1870, 
tiien  were  161  mills  in  operation,  with  Em  aggregate  of 
342  stripping  machines,  employing  1,460  horse-power, 
L,7M  peiaons,  the  produce  being  4,457  tons  of  fibre;  but 
•Brand  proprietors  had  closed  their  mills  at  the  time  of 
this  commission,  in  consequence  of  the  &11  in  the  value 
of  the  fibre.  The  inspection  by  the  commissioners,  of 
the  miUs  then  actually  at  work,  proved  that  throughout 
the  colony  one  almost  universal  method  of  manufacture 
if  adoptM,  with  the  view  of  producing  fibre  for  rope- 
malring.  The  green  leaves  are  stripped  by  revolving 
ntlers  with  projecting  beaters,  travelling  at  a  high  rate 
el  speed,  which  crush  the  epidermis  against  a  fixed  plate 
so  set  as  to  allow  room  for  the  fibre  to  remain  intact. 
Tbe  fibre,  thus  freed  from  the  leaf  of  the  plant,  is 
washed  by  varions  methods,  put  on  the  ground  or  on 
lines  to  dxj  and  bleach,  finished  by  an  arm  or  barrel- 
scateh,  and  when  baled  is  ready  for  the  market.  No 
material  alterations  in  the  manufacturing  processes  have 
been  made,  but  a  more  skilled  labour  and  enlarged  ex- 
puriwice  have  improved  the  general  quality  of  the  fibre, 
•0  that  it  is  more  eagerly  competed  for  in  the  London 
■aiket,  as  approa>:faing  nearer  the  appearance  of 
llanilU  hemp,  and  is  in  fact  capable,  in  the  opinion  of 
eanpetant  j  adges,  of  being  so  prepared  as  to  surpass  it. 
Tb6  dtief  improvement,  recently  introduced,  is  the 
wst-tcotching,  by  which  the  fibre  is  cleaned  and 
ssftnnfd.  although  it  has  not  always  been  commercially 
saeoeafnl,  for,  whilst  local  purchasers  were  ready  to 
BTe  £3  per  ton  extra  for  the  flax,  the  loss  of  fibre  by 
Nnnation  of  an  excessive  amount  of  tow,  and  the  ad- 
ditional expense  of  labour,  increased  the  cost  from  £6  to 
'10,  so  that  the  new  process  was  abandoned  ;  but,  not- 
withstanding this,  the  commissionets  strongly  roeom- 
nead  it  tot  farther  trial.  The  mills  are  chiefly  worked 
ky  (team  power,  and  good  streams  of  water  are  also 
reeiiiiliiil  for  the  effectual  washing  of  the  fibre,  which, 
wImo  carefully  prepared  and  neatly  baled,  fetches  as 


much  as  from  £17  to  £21  per  ton,  althoaith  the  ordinary 
price  is  about  £15.  The  cutting  of  the  flax  leaves  is  an 
important  point.  In  some  fields  an  established,  vigorous 
plant,  in  suitable  soil,  will  yield  four  good  leaves  for 
manufacture  every  year.  The  leaves  are  usually  of 
twelve  months'  growth,  and  vary  from  three  to  five  feet 
long.  In  some  parts  they  are  greatly  injured  by  a  small 
"  looper  "  caterpillar,  about  an  inch  in  length,  which 
eats  quite  through  the  fibre,  in  patches  from  a  half  to 
two  inches,  and  a  quarter  of  an  inch  broad.  This  insect 
comes  to  its  full  size,  and  is  most  numerous,  in  the  month 
of  December.  Of  the  loaves,  when  cut,  '5<^  tons  yield  one  ton 
of  fibre.  They  are  mostly  found  after  two  years'  growth 
to  have  passed  their  prime,  and  began  to  decay.  The 
green  strippings  of  the  leaf  form  food  for  the  horses. 
Extensive  areas,  covered  with  wild  Phormium  plants, 
leased  from  tbe  natives,  with  abundance  of  water  at 
hand,  and  labour  at  a  moderate  rate,  render  some 
of  the  mills  highly  profitable.  They,  of  course,  vary 
in  their  value,  and  improved  plans  of  scutching,  setting, 
rolling,  and  washing,  with  other  important  points  in  the 
process,  are  occupying  the  attention  of  the  manufacturers 
generally.  The  commissioners  state  that  more  life  and 
enterprise  in  respect  to  the  fibre  industry  are  to  be  found 
in  Canterbury  than  in  any  other  province.  An  interest- 
ing question  has  been  raised  as  to  the  relative  durability 
of  the  JHhormium  fibre  rope.  It  is  discovered  that  the 
New  Zealand  white  rope,  when  kept  dry,  will  last  longer, 
and  wear  60  per  cent,  better,  than  tarred  rope  of  the  same 
material,  and  34  per  cent,  better  than  Manilla  hemp 
rope,  although  this  last  is  found  to  be  actually  im- 
proved when  wetted  with  salt  water,  in  consequence,  it 
is  believed,  of  the  shrinkage— equal  to  5J  per  cent. — 
which  takes  place,  whilst  the  efilect  of  the  salt  water  on 
the  New  Zealand  rope  reduces  its  lasting  qualities  34 
per  cent.  The  Fhormium  rope  of  Canterbury,  when 
oiled,  is  proved  to  possess  a  great  power  of  resistuig  wet. 
Plain  New  Zealand  rope,  constantly  in  the  water  in  a 
Califomian  pump,  whs  found  to  last  not  more  than  seven 
or  eight  days ;  Manilla  rope  would  run  for  twenty  days ; 
'out  a  piece  of  the  oiled  New  Zealand  rope  did  not  nve 
way  till  it  had  been  95  days  in  continual  wear.  For 
heavy  work  and  running  gear,  the  fibre  has  been  so 
successfully  treated,  being  divested  of  the  gum  and 
otherwise  strengthened,  as  to  become,  in  the  estimation 
of  many,  more  valuable  than  Bussian  or  Manilla  hemp. 
From  samples  carefully  collected  by  the  commissionen, 
the  breaking  strains  of  a  large  portion  have  been  deter- 
mined, and  it  is  shown  that  the  strength  of  the  several 
descriptions  at  present  exported  varies  from  63  to  84, 
with  an  average  of  69,  as  compared  with  Manilla,  which 
is  taken  as  the  standaid  at  100.  On  the  other  hand,  Ute 
samples  of  native-dressed  fibre  ranged  from  70  to  122,  with 
an  average  of  91.  In  the  northern  and  central  districts, 
the  quality  of  the  fibre  thus  tested  has  been  best,  but  in 
the  south  there  ia  a  marked  absence  now  of  those  inferior 
qualities  which  once  created  an  unfavourable  impression 
in  the  home  markets.  There  has  been  a  classification  of 
fibres,  according  to  the  manner  in  which  they  arc  cleaned 
and  freed  from  scull,  and  also  in  reference  to -their  colour 
and  texture.  Such  terms  as  "  mixed  in  colour,"  "harsh," 
"wiry,"  "poor  colour,"  "green  and  brown,"  "red 
ends,"  "  croppy,"  "  coarse,"  "  rough,"  "  much  straw," 
and  "  heeled  "  are  of  frequent  use,  and  indicate  differ- 
ences in  value  to  the  extent  of  several^ounds  sterling  per 
ton.  It  is  also  mentioned  that  the  sisal  fibre,  which  is 
•btained  in  Yucatan  from  a  species  of  aloe,  is  the 
only  kind  that  will  compete  with  the  Fhormium  as  a 
substitute  for  Manilla.  'JChe  native-dressed  Phormium 
appears  to  be  the  finest,  but  it  has  been  found  almost 
impossible  to  obtain  any  large  supply  of  it.  It  may  be 
interesting  to  add,  that  there  are  several  kinds  of  this 
peculiar  fibre,  dififeriag  chiefly  in  their  colour,  especially 
of  the  edges  and  mid-rib,  and  that  the  growth  of  the 
plant  in  ite  earlier  stages  is  exceeding  slow.  It  is,  more- 
over, found  that  the  varieties  arc  most  surely  perpetuated 
by  sub-dividing  the  roots.    The  structure  and  mode  of 
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growth  of  these  roots  show  that  a  true  undergrovind  stem 
is  formed  with  fibrous  rootlets,  which  stem,  after  a 
growth  of  several  yeurs,  with  a  succession  of  leaves, 
bears  a  flower  stulk,  and  then  decays;  but  it  also, 
during  the  period  of  its  growth,  gives  off  lateral  buds, 
from  which  now  fans  proceed,  acquire  their  own 
roots,  and  finally  become  independent  plants,  cluster- 
ing together,  and  foroiing  unusually  large  bushes.  In 
propagating  the  plant,  these  lateral  fans,  as  soon  as  root- 
lets have  been  formed,  may  be  removed  and  transplanted 
in  the  same  way  as  tubers,  and  will  bo  vigorous  in  pro- 
portion to  the  amount  of  nutritious  matter  which  has  been 
accumulated  in  them.  It  is  not  yet  certain  to  what  extent 
the  repeated  cutting  of  the  leaves  for  manufacture  affects 
the  development  of  the  flower  stalk,  the  increase  of  the 
root,  and  the  formation  of  the  new  fans.  And,  indeed, 
the  normal  growth  of  this  plant  is  a  matter  still  sur- 
rounded with  doubt.  It  is  difficult  to  say  what  its  full 
value  may  be,  since  maturity  is  not  attained  until  after 
several  years,  so  that  the  system  of  taking  the  leaves 
after  two  or  three  years'  growth  is  no  real  test  of  its 
capabilities,  and  on  this  account  the  commissioners  do 
not  recommend  its  cultivation  on  an  extensive  scale, 
more  especially  as  there  is  more  than  a  sufficient  supply 
of  the  raw  material  to  meet  a  much  larger  demand  thaii 
at  present  exists.  Manufacturers  prefer  the  J'hormium 
that  grows  on  high  or  dry  ground,  as  it  is  purer,  and 
vaoiq  easily  stripped  than  that  found  in  swamps.  There 
appear  to  be  as  many  as  5o  varieties  of  this  plant,  as 
distinguished  by  the  natives,  but  it  is  believed  that  20 
marked  varieties  are  aU  that  can  be  accurately  defined. 
The  commissioners  feel  confident  that  I'hormium  has  now 
acquired  a  permanent  hold  on  the  market  at  a  remu- 
nerative value,  and  that  past  failures  have  arisen,  not  so 
much  from  any  fault  inherent  to  the  plant,  as  from  want 
of  experience.  It  is  where  there  have  been  labour  at  a 
moderate  rate,  abundant  raw  material,  and  water  for 
motive  power  and  washing,  that  the  fibre  has  been  pro- 
duced with  the  largest  amount  of  profit.  In  every  case, 
minute  care  and  constant  attention  are  requisite  for  the 
production  of  the  finest  descriptions  and  qualities  of  the 
fibre.  The  commissioners  summarise  the  information 
they  have  collected  by  referring  concisely  to  the  chief 
points  in  the  manufacture  of  a  good  quality  of  fibre. 
The  selection  of  the  leaves,  which  should  have  from 
11  to  20  months'  growth,  and  their  careful  preparation, 
is  a  matter  of  prime  importance.  Care  must  also  be 
taken  that  the  machinery  be  kept  clean  and  in  perfect 
adjustment.  The  washing  of  the  fibre,  after  it  has  been 
reduced  to  finely-divided  bundles,  is  essential,  to  secure 
excellence  of  quality,  but  long  soaking  is  to  be  avoided, 
as  tending  to  make  the  fibre  soft  and  cottony.  The 
rolling  is  advantageous  when  the  washing  has  been  com- 
pleted, as  it  consolidates  and  defines  tho  bundles,  and 
the  bleaching  and  drj-ing  which  follow  should  be  effected 
with  rapidity.  Scutching  is  the  next  step  in  the  process, 
which,  where  the  former  parts  have  been  efficiently 
carried  out,  should  be  performed  rather  with  the  view  of 
burnishing  the  fibre  than  of  reducing  the  quantity,  by 
the  production  of  a  large  proportion  of  tow.  The  use  of 
oil  ia  found  to  improve  tho  appearance  of  the  fibre,  and 
also  reduces  its  liability  to  undergo  further  maceration 
in  water.  It  is  best  applied  as  the  final  stage  of  the 
scutching.  The  animal  oil  used  by  the  natives  is  pro- 
nounced to  be  tho  best,  and  superior  to  the  application  of 
tar,  which  has  an  action  on  the  fibre  like  that  of  acids. 
With  respect  to  tho  baling,  wire  or  hoop-iron  is  con- 
demned. Scrim  or  other  light  cloth  is  in  general  favour 
for  this  purpose.  Tho  use  of  the  plantain  leaves  for  the 
Manilla  bale  suggests  that  the  New  Zealand  fibre  might 
bo  economically  and  safely  baled  in  coverings  made  from 
its  refuse  leaves.  The  dimensions,  also,  of  tho  Manilla 
balo  are  recommended.  It  measures  3  ft.  3  in.  by  1  ft.  8  in., 
by  1  ft.  8  in.,  and  weighs  about  2i  cwt.  Tho  commissioners 
urge  that  tho  name"phormium  should  be  adopted  forthis 
New  Zealand  fibre,  as  avoiding  misconception,  and  being 
more  in  keeping  with  the  names  applied  to  the  other 


roping  fibres  with  which  it  has  to  compete  in  foreign 
markets. 

Tho  following  tables  are  taken  from  the  oommiaaioneia' 
report : — 


Fmn  April,  1870,  to  May,  1871. 
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20 
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28 
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15 

S86,2t0 
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22 
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20 
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tr. 

19 
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100 
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14 
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It  is  hoped  that  a  method  of  preparing  the  fibre  be&n 
shipment,  that  will  soften  and  divide  it  sufficiently  fine 
to  make  it  suitable  for  tho  manufacture  of  texUle  fabrics, 
will  be  ultimately  crowned  with  success. 


THE  EMERALD  MINES  OF  MUZO. 

The  past  history  and  present  condition  of  the  emerald 
mines  of  Muzo,  which  are  situated  in  the  State  of 
Boyaca,  four  easy  days'  journey  from  the  capital,  derive 
considerable  interest  from  the  fact  that,  with  the  ex- 
ception of  the  East  Indies,  the  emerald  can  only  be 
found  at  Muzo.  Mr.  Bunch,  secretary  of  legation  at 
Bogota,  has  obtained  most  of  the  information  contained 
in  his  notice  of  the  subjoct  from  his  French  coUeagnes, 
who  would  naturally  bo  in  communication  with  the 
French  company  now  in  possession  of  the  mines. 
According  to  a  law  recently  passed  by  the  ColomWan 
Congress,  the  present  strict  monopoly,  under  which 
these  mines  are  held  by  the  government,  will  cease  in 
1874,  at  the  expiration  of  existing  agreements,  when  it 
will  bo  free  for  any  one  to  work  them. 

From  certain  indications,  apparent  to  persons  residing 
upon  the  spot  and  acquainted  with  the  conntiy.  it  is 
evident  that  the  mines  of  Muzo  were  known  long  before 
the  discovery  of  America  and  the  conquest  of  Oranada 
by  the  Spaniards.  When  an  expedition  came  in  the  year 
1553,  under  the  orders  of  Don  Juan  de  Lancheros,  to  re- 
duce the  tribe  called  "  Los  Muzos  "  to  the  Spanish  rule, 
these  Indians  were  found  to  possess  a  large  quantity  of 
emeralds.  How  they  worked  the  mines  it  is  not  easy 
to  understand,  as  they  had  no  tools  of  iron.  It  is  enp- 
posed  that  they  had  found  the  stones  in  the  bed  of  the 
mountain  torrent,  for  it  sometimes  happens  that  the 
winter  rains  produce  great  land  slides,  which  lay  barp 
large  veins  of  emeralds,  the  stones  in  which  aro  wasibed 
out  by  tho  waters.  But  these  gems  are  of  a  very  in- 
ferior quality ;  they  resemble  those  which  are  still  fonad 
in  the  Indian  burial  places,  or  in  the  lakes  into  whidi  the 
Indians  used  to  throw  their  riches  during  their  contests 
with  the  Spaniards.  However,  this  may  have  been,  tho 
mines  of  AIuzo  were  worked,  soon  after  the  arrival  of  the 
Spaniards,  on  a  large  scale,  both  in  the  open-air  and  \y 


JOURNAL  OP  THE  SOOIBTT  OP  ARTS,  Maech  1,  1872. 


297 


I  of  anbterranean  galleries ;  but  about  the  middle 
ot  the  eighteenth  century  the  labours  were  abandoned, 
aoone  knows  why.  The  old  people  of  the  district  relate 
that  their  fothers  used  to  work  at  the  mines  until  the 
mountains  Tomited  flames,  which  lasted  for  many  years, 
and  made  it  impossible  to  go  on.  This  tradition  re- 
sembles a  fiible,  especially  as  there  are  no  signs  of  a 
Tokanic  eruption  near  Muzo.  It  is,  therefore,  impossiblH 
to  say  why  the  labours  were  interrupted.  Not  until 
after  the  war  of  independence,  and  the  expulsion  of  the 
Spaniards,  were  the^'  resumed,  when  the  Republic  took 
posaeesion  of  the  mines,  and  let  them  out  to  individuals 
and  to  oompaniea. 

About  the  year  1814,  a  Colombian,  named  Paris,  carried 
a  large  quantity  of 'emeralds  to  Europe  and  the  United 
States,  many  of  which  he  sold  for  considerable  prices. 
Ln  order  to  disarm  hostility  at  home,  he  presented  to  the 
city  of  Bogota  various  valuable  objects,  such  as  a  fine 
bronze  statue  of  Bolivar,  cast  by  Tenerani,  of  Rome,  a 
dock  for  the  cathedral,  instruments  for  the  observatory, 
4c  _  He  died  a  rich  man.  In  1864,  a  French  company 
obtained  a  grant  of  the  mines  for  ten  years,  for  an  annual 
payment  of  11,700  dollars  (about  £3,000),  together  with  a 
monopoly  of  all  emeralds  in  Columbia,  the  government 
binding  itself  to  prohibit  the  working  of  any  other  mines 
which  might  exist  in  the  territory  of  the  union.  This 
comnmy  is  now  in  possession  of  Muzo,  where  the  works 
are  directed  by  a  French  engineer,  named  Lehmann.  In 
the  opinion  of  this  gentleman,  the  mountains  of  Muzo 
are  nch  in  emeralds,  the  quantity  hitherto  extracted 
being  almost  inappreciable.  The  principal  mine  now 
worfod  is  pierced  in  every  direction  by  galleries  made 
by  the  Spaniuds.  Since  1825  it  has  been  worked  in  the 
<^ien-air ;  an  immense  number  of  gems  have  been  found, 
many  of  them  of  great  value.  After  this  mine  shall  have 
been  exhinsted,  which  will  not  be  for  many  years,  not  a 
thousandth  port  of  the  ground  containing  emeralds  will 
have  been  touched.  This  consists  of  a  chain  of  mountains 
which  extends  beyond  human  sight.  At  two  days' 
journey  from  Muzo,  there  is  another  mine,  called 
"  Lasquez,"  which  was  just  touched  by  the  Spaniards, 
and  is  evidently  very  rich.  All  this  ground,  including 
Lasquez,  bears  traces  of  the  presence  of  the  Spaniards ; 
and,  as  the  geological  formation  is  the  same  in  the  whole 
neighbonrhood,  it  is  clear  th^it  the  day  is  very  far  distant 
when  these  mountains  shall  be  exhausted  ;  in  fact,  they 
may  be  said  to  be  inexhaustible. 

The  mountains  of  Muzo,  like  those  of  the  whole  central 
Cordillera  of  the  Andes,  belong  to  the  lower  formation  of 
dialk.  If  the  structure  be  observed  of  one  of  the  portions 
now  worked,  the  emeralds  will  be  found  in  two  distinct 
lajen,  the  first,  or  upper  one,  composed  of  a  calcareous 
bitumea,  which  is  black  and  friable ;  the  second,  lower 
down,  also  of  calcareous  bitumen,  but  hard  and  compact. 
These  two  layers  are  generally  separated  from  each  other 
by  a  distance  of  from  seventeen  to  twenty-two  yarJa. 
In  the  upper  layer  are  found  the  veins  which  yield  the 
"neats"  of  emeralds,  that  is  to  say,  a  number  of  these 
gems  massed  together.  But  after  one  of  these  nests  the 
vein  disappears,  being  crossed  by  others  of  a  different 
kind,  which  run  in  a  different  direction  to  those  contain- 
ing the  emeralds.  These  latter  veins  are  called  "  conice- 
looa,"  from  their  ash-oolour.  They  are  generally  hori- 
Bontal,  wlulat  the  emerald  veins  are  perpendicular ;  they 
all  ran  from  north-east  to  south-weat.  The  veins  of  the 
lower  layer  are  more  regular,  and  are  followed  for  fifty 
or  sixty  yards,  and  even  more.  "  Nests  "  of  emeralds  arc 
ray  seldom  found  in  them,  but  they  are  more  easy  of 
extraction.  When  veins  of  fluor-spar,  well  crystallised, 
are  met  with,  the  emerald  is  not  far  oif ;  the  presence  of 
rock  oystal  is  also  a  good  sign,  as  likewise  that  of  a 
(ratty  pyramidal  shape,  of  the  colour  of  honey,  called 
"parisite." 

The  mino  of  Muzo  is'worked  both  by  galleries  and  in 
tike  open  air ;  the  latter  method,  although  more  ex- 
peniive,  is  more  profitable,  in  consequence  of  the  groat 
unguiaiity  ot  the  veins,  which  are  thus  more  easily  got 


at.  All  the  emeralds  now  extracted  are  sent  to  Paris, 
where  they  are  cut,  an  operation  which  causes  them  to 
lose  more  or  less  of  their  size  and  weight,  according  to 
the  degree  of  crystallisation  and  of  purity.  Of  late  years, 
too,  this  gem  had  obtained  a  fictitious  vulue  in  France, 
on  account  of  the  colour,  green  being  that  of  the  Empire. 
They  wore  much  in  demand  at  the  Imperial  court.  It  is 
impossible  to  determine  the  number  of  carats  annually 
tiken  from  the  mines  of  Muzo.  The  production  is  very 
variable,  depending  upon  the  number  of  veins  which 
may  be  found,  and  their  richness.  Whole  months  may 
pass  without  a  single  emerald  being  found,  whilst 
100,000  carats  may  be  procured  in  a  few  days.  It  is  also 
impossible  to  fix  the  mean  value  of  the  carat  of 
emerald,  as,  when  the  stone  is  large,  of  a  very 
dark  colour,  and  perfectly  pure,  which  latter  con- 
dition is  extremely  rare,  it  may  be  worked  up 
to  about  £20  sterling  a  carat,  whilst  stones  of 
a  bright  colour,  full  of  flaws,  and  divided  into  small 
fragments,  are  not  worth  5s.  a  carat.  These  are  called 
"  Morallos,"  and  have  scarcely  any  value.  There  are  no 
means  of  ascertaining  the  mean  annual  quantity  of 
emeralds  which  has  been  previously  or  is  now  procured. 
This  is  the  company's  secret,  which  it  preserves,  from 
fear  of  the  competition  which  will  arise  when  it  applies 
to  government  for  a  renewal  of  its  lease.  It  is,  however, 
estimated  that,  notwithstanding  the  expense  of  working, 
its  financial  condition  is  prosperous,  and  every  one 
believes  it  will  endeavour,  in  1874,  to  secure  that  re- 
newal. But  there  is  no  chance  of  the  monopoly  being 
preserved,  since  the  present  system  is  prejudicial  to  the 
treasury,  as  there  are  many  mines  which  might  be 
worked  with  profit,  but  which  cannot  be  touched  as 
matters  stand.  Without  doubt,  any  great  increase  in 
the  number  of  emeralds  brought  into  the  market  would 
tend  to  lower  that  price  ;  but  it  seems  highly  probable 
that  English  capital  might  hereafter  be  successfully 
employed  in  this  branch  of  industry. 


NOTES  ON  COMMERCE  AND  TRADE 


The  tenor  of  certain  dispatches  of  Sir  H.  Parkes,  our 
representative  at  Yeddo,  to  Earl  Granville,  leaJs  to  the 
conclusion  that  certain  restrictions  which  have  hitherto 
been  placed  upon  trade  in  Japan  are  rapidly  disappear- 
ing. The  accounts  from  one  of  the  consular  districts 
gives  an  insight  into  the  system  under  which  trade  has 
beea  conducted  by  means  of  guilds,  and  the  measures 
that  are  proposed  to  be  adopted  in  the  future.  It  appears 
that  at  Osaka,  the  wholosalu  merchants  in  every  branch 
of  commerce  are  associated  into  what  is  called  "Toiya 
Nakama,"  or  "Toiya  no  Kumi,"  terms  which  maybe 
translated  "  guild."  The  members  of  these  guilds  have 
certain  rules  for  the  transaction  of  their  business,  by 
which  rates  of  commission,  storage,  and  other  charges 
are  fixed,  the  days  of  business  meetings,  the  appointmsnt 
of  officers  of  the  guild,  &c.,  are  regulated.  A  breach  of 
these  regulations  is  not  punishable  by  law,  but  the  other 
merchants  of  the  guild  are  usually  able  to  bring  a  re- 
fractory member  to  submission,  and  they  sometimesgo  so 
far  as  to  exclude  him  from  all  business  relations  with 
themselves.  Cases,  however,  have  often  occurred  where 
a  merchant  with  good  business  connections  has  been  able 
to  set  the  rules  of  his  guild  at  dofianco,  and  conduct  his 
trade  independently.  Each  member  of  the  guild  acts  in 
turn  as  "  gioji."  The  gioji  holds  office  for  one  month 
in  the  larger  guilds,  and  for  a  year  in  the  smaller,  when 
he  is  replaced  by  another  member.  The  duty  of  tho 
gioji  is  to  preside  over  the  general  business  of  the  guild, 
and  especially  its  relations  with  tho  government.  Ho  is 
assisted  by  the  "sodai,"  a  permanent  officer  appointed 
by  the  guild,  and  drawing  his  salary  from  tho  common 
fund.  It  is  part  of  tho  sod  li's  duly  to  attend  regularly 
at  the  government  offiio,  and  to  ascortain  what  sales  or 
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other  bniineat  may  be  expected,  and  to  make  a  report 
to  the  members  of  the  guild.    Regular  days  are  appointed 
for  the  buyers  and  sellers  in  each  department  of  trade  to 
meet  here  for  the  transaction  of  their  business.     One  day 
is  appointed  for  rice  sales,  another  for  silk  sales,  and  so 
on.    Another  officer,  called  the  "  chodzake,"  is  employ  ed 
by  some  of  the  more  important  guilds.    His  duties  are 
similar  to  those  of  the  secretary  of  a  chamber  of  com- 
merce.   Each  "  toiya  nakama "  had  formerly  its  own 
place  of  meeting,  generally  a  room  in  one  of  the  principal 
hotels ;  but  the  Mikndo's  government  has  compelled  them, 
since  the  middle  of  the  year  1869,  to  hold  their  business 
meetings  in  a  building  constructed  for  the  purpose,  within 
the  precincts  of  the  office  of  the  Finance  Department  in 
Nakanoshima.    This  step,  viewed  in  connection  with  the 
other  commercial  measures  of  the  Mikado's  government, 
Mr.  Aston  thinks  is  highly  significant,  and  he  illustrates, 
in  a  memorandum  on  the  commercial  system  of  Osaka, 
the  mode  of   conducting    bosiness    by  the    following 
example  : — ^A  Nagnsaki  merchant  receives  advices  that 
gome  article  of  produce  is  fetching  a  high  price  in  the 
Osaka  market.     He  accordingly  prepares  to    send   a 
quantity  by  a  junk   which  is  leaving  for  that  port. 
The  almost  universal  custom,  in  voyages  of  this  length, 
is  for  the  merchant  to  accompany  his  goods  himself,  or 
to  send  a  supercargo  in  charge  of  them  ;    for  otherwise, 
the  length  of  the  voyage,  and  the  numerous  stoppages 
by  the  way — every  Japanese  junk  anchoring  at  night — 
afford  frequent  opportunities  for  pilfering.    The  want  of 
good  postal  communication  between  different  parts  of 
Japan  is  an  additional  reason  for  this  practice.     For 
short  distances,  a  supercargo  is  nsaally  dispensed  with. 
If  the  Nagasaki  merchant  finds  it  inconvenient  to  send  a 
supercargo  in  charge  of  his  goods,  he  may  apply  to  a 
'wealthy  junk  owner  for  a  "  funakawase."    This  is  a  kind 
of  policy  of  insurance,  which  takes  the  form  of  a  mort- 
gage.   The  mortgager  transfers  the  goods  to  the  mort- 
gagee for  shipment  to  their  port  of  destination,  and 
receives  in  return  a  bill  of  exchange  on  some  merchant 
at  that  port  for  the  value  of  the  goods,  or  as  much  as  the 
mortgagee  is  willing  to  advance  upon  them.    If  the 
goods  arrive  safely  and  in  good  condition,  the  biU  of 
exchange  is  not  presented,  but  it  is  retained  as  a  security 
in  case  of  loss  or  damage  by  shipment  or  other  causes. 
At  Osaka,  the  owner  of  cargo  has  several  courses  open  to 
him.  He  may  dispose  of  it  by  private  sale  to  the  merchant 
with  whom  he  is  in  the  habit  of  dealing ;  he  may  dispose 
of  it  through  him  to  another  member  of  the  guild,  in 
which  case  a  commission  is  charged ;  he  may  entrust  its 
sale  to  a  broker,  of  whom  there  are  large  numbers  in 
Osaka,  or  he  may  attend  the  public  meetings  of  the  guild 
with  his  samples,  and  sell  it  there,  either  in  the  ordinary 
way  or  by  auction.    At  a  Japanese  auction  sale,  each 
bidder  writes  his  name  and  bid  on  a  slip  of  paper,  which 
he  puts  into  a  box.    When  the  bidding  is  over,  the  box 
is  opened,  and  the  goods  declared  the  property  of  the 
highest  bidder.    Damaged  goods  and  government  pro- 
perty are  nsaally  disposed  of  in  this  way.    To  become  a 
member  of  a  guild,  it  was  necessary  to  pnrchase  the 
goodwill  of  the  busine&s  of  a  merchant  already  belonging 
to  the  guild,  and  for  this  it  was  otten  necessary  to  p«y  a 
large  sum.    This  was  termed  buying  the  "  kabu."    This 
system  was  abolished  by  the  Mikado's  government  soon 
after  the  revolution  of  1868,  and  the  only  steps  at  present 
necessary  in  order  to  enter  a  guild  are  to  give  notice  to 
the  government,  which  raises  no  needless  difficulties,  and 
to  pay  a  small  subscription  to  the  general  funds  of  the 
guild.    The  consent  of  the  other  members  must  also  be 
obtained,  but  in  most  cases  this  is  only  a  matter  of  form. 
The  retail  trade  of  Osaka  is  managed  in  almost  the  same 
way  as  in  European  countries.    The  retail  dealer  cannot 
import  the  wares  in  which  he  deals,  nor  can  he  make 
direct  porchases  from  a  foreigner ;  he  must  always  buy 
from  the  "toiyas."    The  recognised  period  for  which 
the  toiyas  give  credit  to  their  customers  is  two  months, 
but  daring  the  last  two  years,  credit  transactions  of  all 
kind  have  been  greatly  lunited,  owing  to  the  state  of  the 


currency  and  of  the  country  genctally.  Cntfl  latalf 
the  retail  branches  of  trade  were,  in  many  oatM,  tabje<A 
to  the  kabu  system,  but  this  restriction  was  finally 
abolished,  at  lenst  nominally,  by  a  notification  of  tiM 
Osaka  government.  The  kabu  system  is  now,  by  law, 
entirely  abolished  in  every  branch  of  commerea. 
These  monopolies  were  acquiesced  in  rather  than  main- 
tained by  the  Tuikun's  government.  Indeed  they  irera 
abolished  by  Idsn  no  Kami,  one  of  the  govemora  of 
Osaka  under  the  old  re^me ;  but  the  inherent  vitality 
of  the  system  caused  it  to  spring  to  life  again  as  soon  hi 
retired  from  office.  The  kabu  waa  originally  a  Chineas 
institution,  but  long  custom  had  so  femiliarised  it  to  the 
mind  of  the  Japanese  merchant  that  he  was  unable  to 
conceive  of  any  other,  and  it  was  only  the  strong  govem<- 
ment  of  the  Mikado,  and  a  minister  of  flnanoe  imbaed 
with  European  ideas  upon  commerce,  that  was  abto  fC 
effect  its  downfall. 

A  comparison  of  British  and  metric  weighta  and 
measures  is  of  some  value  as  affecting  international  trade. 
Messrs.  Spon  have  just  issued  a  small  case  of  scales  for 
such  comparison  which  will  be  acceptable  to  stodents, 
translators,  and  others.  A  strip  of  cardboard  about  one 
ir.ch  wide  and  ten  inches  long,  is  devoted  to  each  scale. 
These  scales  are  twelve  in  number,  and  bring  into 
visible  comparison  inches  and  milimetrcs,  feet  and 
metres,  miles  and  kilometres,  square  inches  and  square 
centimetres,  squ:irc  feet  and  square  metres,  cubic  inches 
and  cubic  centimetres,  cubic  yards  and  cubic  metres: 
gallons  and  litres,  grains  and  grammes,  ouncea  and 
grammes,  pounds  and  kilogrammes,  British  tona  and 
metric  tonnes.  The  advantage  of  such  scales  for  general 
purposes  is  evident;  in  converting  one  measure  into  the 
other,  either  by  figuring  or  mental  calculation  on 
the  instant,  errors  creep  in  almost  unavoidably,  but 
with  the  two  scales  brought  into  tang^le  .contact, 
nothing  ia  required  but  careful  reading  off;  and, 
as  the  figures  are  large,  and  the  divisions 
bold,  error  would  bo  almost  inconceivable.  To  take  tha 
first-named  scale.  In  the  upper  line  there  are  10  inchea, 
each  divided  into  tenths,  and  again  subdivided,  and 
beneath  are  254  millimetres  (25  centimetres  and  four- 
tcnths) ;  this  reads  off  with  perfect  ease  to  the  20t}i  of  an 
inch,  or  the  single  millimetre.  In  addition  to  this,  the 
readings  for  each  inch  and  centimetre  are  added  in 
secondary  lines,  the  initial  inch  and  centimetre  being 
given  to  nine  places  of  decimals.  Thus  we  have  1  in.  := 
25-S99S41132  millimetres,  and  I  centimetre=  3937079 
of  an  inch.  The  other  inches  and  centimetres  are  'worked 
out  to  six  places  of  decimals.  In  addition  to  this,  on 
the  back  of  each  scale,  are  a  comparative  table  of  the  two 
measures,  and  another  of  the  English  fractions  t«daoed 
to  decimals.  The  scales  are  arrKnged  by  Mr.  A.  L. 
Kewdigate,  M.A.,  who  has  certainly  done  the  archi- 
tectiiral  and  mechanical  draughtsman,  as  well  as  atndents 
generally,  considerable  service  by  the  production  of  tbeae 
simple  comparative  scales. 


GENERAL   VOTES. 


Scurvy  and  Diet — The  return  of  correspondence,  Ac, 
relating  to  scurvy  in  merchant  ships,  lately  pnblished  by 
order  of  the  House  of  Commons,  shows  that  British  ahips 
are  still  infected  with  scurvy  or  allied  maladies^  reeuHng 
commonly  from  a  poor  and  improper  diet,  more  espeeialK' 
the  absence  of  a  due  proportion  of  vegetable  ibod. 
Her  Majes^'s  Consul  at  Callao  remarks  that  limi^pwe, 
even  when  issued  'without  restriction,  has  failed,  of  itadf. 
either  to  avert  or  arrest  scurvy,  a  statement  corroborated 
by  the  report  of  the  Health  Officer  at  Ascension,  on  the 
occurrence  of  scurvy  on  board  the  Resent  and  Moortfmrt, 
when  the  limejoice  appeared  to  have  been  issued  regv- 
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Urijr.    The  evidence  generally  repreaents  the  difficulty 
sttoidant  on  the  regular  serring  out  and  taking  the 
limejiiice  by  men  never  very  fond  of  it,  and  tends  to  the 
condoaion  expressed  by  a  shipmaater,  that  "the  scale  of 
prorisions  on  board  ship  should  be  altered,  so  as  to  do 
sway  with  licaejuice  altogether."      There  is  reason  to 
believe  that  limnjuice  does  not  quite  answer  the  purpose 
intended,  and  thnt  the  act  is  little  more  than  a  "  rest  and 
be  thankful"  stage  in  the  way  to  further  change  of  food. 
The  superintendent  of  the  General  Hospital  at  Aden 
states  that  so   long  as  the  crews  of  merchantmen  are 
debarred  Tegetable  matter  for  a  long  period,  cases  of 
scurvy  must  bo  expected  to  occur.    And  the  finding  of  a 
naval  court  at  CaUao,  to  inquire  into  the  causes  of  the 
breaking  oat  of  scurry  on  board  the  Princess  Beatriee, 
unanimously   a£Srmod  that    the   outbreak  was  mainly 
caused  by  the  continued  issue  of  salt  provisions,  and  that 
the  qoantitjes  of  anti-scorbutics  were  totally  inadequate 
for  a  long  voyage.      A  ship  is  mentioned  where  the 
disease  continoing  to  make  progress,  free  use  was  made 
of  a  stock  of  preserved  meats,  fruits,  and  vegetables 
which  was  on  board,  with  the  eSect  of  arresting,  and  in 
some  instances  curing,  the   disease.    That  scurvy  is  a 
disease  of   debility  arising  from  monotony  of  diet,  as 
well  88  its  deficiency  in  antiscorbutic  quality,  is  demon- 
strated by  the  case  of  the  Riversdale,  in  which  ship  it 
appears  the  disraise  was  confined  to  six  men  who  joined 
at  Calcutta  for  the  homeward  voyage,  within  a  few  days 
of  their  arrival  out  in  another  vessel,  and  so  at  once  came 
again  upon  the  usual  sea  fare,  whilst  the  original  crew 
of  tiie  MivertduU  had  enjoyed  a  three  months'  interval  of 
fresh  meat  and  vegetables  during  her  stay  in  harbour. 
The    six    men    were    all    in   good   health    when    dis- 
charged frxim  their  first  ship,  and  were  subject  to  the 
■■me  condition  on  board  the  Sivertdak  as  the  rest  of 
the  crew.    Dr.  Dunn,  of  Hull  {Reindeer),  and  Dr.  Roe, 
of  Uie  British  Hospital,  Callao,  declare  that  scurvy  in 
btA  is  simply  starvation,  and  the  more  exertion  which 
is  demanded  of  a  man,  when  he  cannot  get  nourishment 
lor  his  exhausted  tissues,  the  sooner  wiU  he  die.    The 
laziness  charged  by  shipmasters  with  being  a  cause  of 
scurvy  is  simply  the  want  of  power,  induced  by  the 
lack  of  iKiarisJiment ;  and  they  state  that  the  vessels 
which  have  arrived  there  with  their  crews  affected  by 
scurvy  have  invariably  been  those  ships  the  crews  of 
which  hare  had  but  little  vegetable  food  throughout  the 
voyage.   The  secretary  of  the  Seaman's  Hospital  Society 
points  to  the  great  reduction  of  numbers  (100  to  40  in  the 
yean  1865-9)  resorting  to  the  Dreadnought,  as  affording 
Tsloable  testimony  to  the  advantage  of  recent  legisla- 
tion on  the  sabject.    This  local  proportion  will  probably 
be  sspnior  to  that  at  other  ports  frequented  by  an  in- 
ferior class  of  vessels,  or  where  the  matter  excites  less 
attentioa,  and  may  be  taken  to  warrant  further  legisla- 
tive action.     Masters  and  owners  will  not  in  all  cases  of 
ttdr  own  accord  lay  in  a  sufficiency  or  judicious  variety 
of  mitable  food.     Owner*  know  very  little  of  the  men 
composing  the  crews  of  their  ships,  and  think  enough 
hu  been  done  if  the  requirements  of  the  Act  are  com- 
plied with.      To  leave  the  dietary  scales  to  be  settled 
b^weoi  the  owner  and  the  crew  at  the  time  of  engage- 
ment, puts  the  sailor  at  a  disadvantage,  who,  through 
want,  from  his  own  indiscretion  may  be,  is  driven  to  re- 
ship  on  any  terms,  and  before  he  has  had  time  to  recruit 
hii  liealth  on  shore. 

Th*  ElMtrie  Wand  is  a  complete  electrical  machine,  in 
two  detachable  parts.  It  comprises  a  rubber  Iieyden  jar, 
sad  a  glass  rod  electric.  The  machine  is  a  modification 
*f  the  portable  electric  machine,  invented  by  the 
patentee^  late  brother,  Cornelius  John  Varley,  who 
isoeived  tot  it  tibe  honorary  testimonial  of  the  Society 
a(  Arts.  TtiA  chief  features  which  distinguish  the  new 
Bachinas  are,  firstly,  the  Leydsn  jar  is  placed  on  one 
sde  of  the  glass  rod  electric,  and  is  of  a  peculiar  con- 
itniotion,  which  prevents  the  charge  accumulated  from 
bontisg  throngh  (be  aides  of  the  jar,  a  very  frequent 


occurrence  with  jars  of  ordinary  construction.  The 
whole  apparatus  is  made  of  a  more  compact  form,  and 
tho  Leyden  arrangement  is  better  insulated,  whilst  the 
cost  of  construction  is  so  much  reduced  that  the  new 
machines  are  produced  for  ono-sizth  of  the  price  of  its 
predecessor.  In  a  convenient  form,  they  supply  the 
means  of  gaining  a  very  good  insight  into  the  laws  of 
static  electricity.  It  illustrates  the  heating  power  of 
electricity,  by  igniting  gas,  firing  electric  cannon,  4c., 
and  will  therefore  be  found  highly  useful  in  the  chemist's 
laboratory  for  endiometric  measurements.  It  iUostrates, 
in  a  aimple  mnnncr,  tho  repuliiion  and  attraction  of 
like  named  and  opposite  named  electricity.  In  con- 
junction with  the  apparatus  are  devised  several  ei- 
periments,  which  illustrate  easily-varied  phenomena, 
among  them  the  electrical  orrery  and  the  attraction 
of  pith  balls,  and  the  consequent  repulsion,  giving  them 
an  active  motion,  showing,  in  a  practical  manner.  Grove's 
discovery  of  the  correlation  of  forces.  The  force  used 
in  storing  up  a  charge  in  tho  condenser,  or  Leyden 
jar,  is  reproduced  by  giving  motion  to  the  orrery,  or 
causing  light  substances  to  move  about  with  celerity. 
For  those  engaged  with  experiments  on  relative  conduc- 
tivity of  various  dielectric  substances,  the  instrument 
furnishes  a  ready  means  of  obtaining  a  charge  of  high 
tension,  suitable  for  qualitative  tests  with  an  electro- 
meter. 

EteUngs  lUnstrative  of  late  Eveirts  in  Paris.— No 
style  is  better  adapted  than  etching  to  exhibit  violent 
effects  and  noble  ruins,  and  the  aguafortistes  of  Paris  of 
the  present  day  have  a  well  deserved  reputation.  M. 
Alfred  Cadart  has  recently  published  a  series  of  albums 
of  etchings,  that  well  deserve  and  will  obtain  popularity. 
In  the  "  Souvenirs  du  Si^ge  de  Paris,"  M.  Maxime 
Lalanne  gives  the  aspect  of  me  besieged  city  from  many 
points  of  view,  the  ramparts,  and  tix&  m<Mt  important 
fortifications,  amongst  which  are  views  of  Saint  Cloud, 
Mont  Valerien,  the  viaduct  and  bridge  of  the  Point  du 
Jour,  the  gate  of  Versailles,  the  panorama  of  the  Seine, 
the  avenue  of  Boulogne,  the  batteries  of  Montmartre, 
and  the  once  beautiful  little  lake  of  Auteuil  in  its  de- 
vastated condition,  with  a  poste  of  National  Guards  on  its 
margin.  M.  Martial  treats  the  same  subject  in  a  dif- 
ferent manner,  illustrating  episodes  of  the  siege,  such  as 
the  formation  of .  a  marching  battalion  of  National 
Guards,  the  reading  of  one  of  the  rare  newspapers  re- 
ceived from  the  provinces  at  one  of  the  bastions,  the 
home  of  the  carrier  pigeons,  the  statue  of  Strasburg 
covered  with  flowers,  flags,  and  wreaths  of  immortelles, 
a  tronch  at  Bendy,  &c.  Another  album,  by  the  same  able 
artist,  contains  admirable  sketches  during  the  domination 
of  the  Commune.  M.  Thiers'  house,  the  cannon  of  Mont- 
martre, the  black  flags,  Li  Roquette  and  the  hostages, 
the  gate  of  Neuilly,  the  broken  Column  Venddme,  the 
Avenue  of  the  Grande  Arm6e,  and  Paris  on  fire.  The 
same  artist  has  a  third  series,  which  represent  the  burn- 
ing of  the  Tuileries,the  Hotel  deVille,and  other  edifices, 
the  pretty  village  of  Auteuil,  little  bettm:  than  a  heap 
of  ruins,  barges  full  of  petroleum  burning  furiously 
beneath  the  tunnel  of  the  Canal  Saint  Martin,  which 
passes  beneath  the  Place  de  la  Bastille  and  the  Column  of 
July.  M.  Pierdon  contributes  a  fine  souvenir  of  the 
burnt  Palace  of  St.  Cloud ;  M.  Desbrosses  gives  Paris 
and  the  outposts ;  and  M.  Yon  presents  a  series  of  his 
clever  sketches  in  Paris  after  the  war.  This  collection 
of  etchings  certainly  form  one  of  the  most  valuable 
illustrations  of  the  disasters  of  tho  two  past  years. 

ExoaTationi  at  Ephesus.— Letters  from  Ephesus 
say  that  the  excavations  there,  which  are  being  con- 
ducted by  Mr.  Wood,  the  English  architect,  for  the 
British  Museum,  are  being  conducted  with  great 
rapidity,  there  being  more  than  two  hundred  men 
engaged  in  the  work,  and  that  aU  the  eavants  and 
connoissem-s  are  watching  the  results  with,  intense 
interest.  Jigitized  by  V^jOOy  IC 
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Edncation  in  France. — The  pre spnt  Minister  of  Public 
Instruction  in  France  is  takinf;  active  measures  to  extend 
and  improve  the  teaching  of  the  modern  languages  in 
the  public  schools.  Three  inspeetors-general  liave  been 
appointed  to  carry  out  the  views  of  the  Jliniater.  M. 
Philardte  Chasles,  who  takes  the  eouthem  districts  of 
France,  is  now  busy  inspecting  the  lyects  of  Languedoc, 
as  regards  English  and  German,  and  it  is  said  that  the 
examination  of  tho  teachers  is  very  severe.  This  is 
needed,  for  the  acquirements  of  the  young  professors  in 
this  line  are  of  tho  most  modest  description  ;  and,  with 
respect  to  pronunciation,  as  bad  generally  as  possible. 
As  regards  the  pupils,  tho  regulations  are  as  follows : — 
Those  of  tho  fourth  and  higher  classes  are  to  study  the 
grammar  and  literature  of  two  living  languages,  in  a 
practical,  not  a  scholastic  sense;  candidates  for  the 
bachelor's  degree  are  in  all  coses  to  present  a  thesis  or 
translation  in  German ;  the  scholars  of  the  lower  forms 
are,  of  course,  to  learn  tho  elements  of  tho  languages. 
M.  Chasles  has  aided  the  efforts  of  the  Minister  by  tho 
publication  of  a  pamphlet  on  the  subject  of  the  "  Study 
of  German  in  the  Secondary  Public  Schools,"  in  which, 
amongst  other  curious  assertions  and  opinions,  we  find  the 
following,  that  one  may  learn  English,  Italian,  or  Spanish 
at  any  age,  but  not  German.  An  important  association 
has  been  formed  for  tho  promotion  of  female  education, 
a  large  number  of  notabilities  in  art,  science,  and  litera- 
ture being  amongst  its  members  and  subscribers,  includ- 
ing MM.  Laboulaye,  Ilemi  Martin,  tho  historian, 
Levasseur,  A.  Langc,  all  members  of  the  Institute  of 
France.  A  number  of  ladies  are  also  associated  with  the 
society. 

The  Karket  Price  of  Kodem  Fictnres  seems  to  be  on 
the  increase  in  Paris.  At  a  combined  sab  tho  other  day, 
thirty-four  modem  pictures  sold  for  163,215  francs,  or, 
on  an  average,  nearly  £200  a-piece.  Amongst  tho  works 
sold  were  Delacroix's  "Ophelia,"  15,500  fr.  ;  "The  In- 
terior of  an  Arab  Stable,"  by  tho  same,  17,000  fr. ;  "  Arab 
Cavalier,"  by  Fromentin,  6,000  fr. ;  llamon's  pretty 
"Boutique  a  Quatro  Sous,"  3,100  fr. ;  "Baptism,"  by 
Isabey,  2,920  fr. ;  "  The  Vedette  in  1790,"  by  Meissonier, 
20,100 fr.;  "Animals  neara  Pool,"  by  Troyon,  25,600 fr.; 
and  the  last  work  of  poor  Henri  Regnault,  "  A  Sentinel 
at  the  door  of  a  Bascha,  in  Tangier,"  24,000  francs.  At 
a  sale  of  more  than  two  hundred  pictures,  given  by  the 
artists  for  tho  benefit  of  a  painter  named  Anaatiisi,  who 
had  lost  his  sight,  the  proceeds  of  which  amounted  to 
nearly  £5,000,  some  remarkable  prices  were  attained. 
"  Thrashing  Com  in  Egvpt,"  by  GorOme,  a  small  work, 
sold  for  6,100  fr.;  "The  Fountain  of  Cervara,"  by 
Hubert,  4,400  fr. ;  "The  Bullfighter,"  by  Madrazo, 
6,100 fr.;  " The  Introductorv  Letter,"  a  clmrming  but 
small  work,  by  Stevens,  6,800  fr. ;  "  The  Tableau,"  by 
Toulmouche,  6,100  fr. ;«  water-colour  drawing  of  "A  Stag 
in  Keposo,"  by  Rosa  Bonheur,  3,150  fr. ;  a  drawing  of 
"A  Scene  in  Whitechapel,"  by  Gustavo  Dore,  1,1201'r. ; 
and  a  water-colour  sketch  by  lleissunier,  5,100  francs. 

CALENDAR     OF     MELTINGS. 


OBDmABT  If  EETIKOS  OF  THE  SOCIETT. 
Wednesday  evenings  at  eight  o'clock. 

MABcn6TH.— "On  the  CoZ/ffa  Tr.iining  Ship."  By 
Capt.  BovucHiEB,  ll.N.  On  this  evening  A'Imiral  the 
Right  Hon.  Lord  Clauence  P.votT  will  ]iic»i'Io. 

March  13th.— "On  tho  British  Trade  with  France 
during  tho  last  Ten  Years,  in  its  relation  to  tho  General 
Trade  of  the  United  Kingdom."  By  Lkoxr  Levi,  Esq., 
Professor  of  tho  Principles  of  Commerce  and  Couunercial 
Law  in  King's  College,  London. 

March  20Tn.— "  Notes  from  a  Diamond  Tour  through 
South  Africa."     By  Thomas  Wm.  Topix,  l>q. 

Maiicii  27th,— /•«,<»/«;  TJ'<.': 


IHDIA  COHFBSSHCE. 

Makcu  8th  (Postponed  fkom  Febkvabt  23ki>). — 
"  On  India  as  a  Field  for  Private  Enterpriae  — 
Most  suitable  districts;  situation  and  approach,  described 
separately  ;  soils,  climate,  sources  of  labour  supply,  &c ; 
staple  crops  to  be  grown  with  greatest  advantage ; 
indigenous  products  and  minerals ;  tabulated  statement 
of  cost  of  cultivation  of  tea,  cotton,  &c.,  and  probaUe 
profit  of  each;  indigenous  timber;  live  stock;  forni<rf 
government  under  which  the  settler  wUl  live  in  India. 
'The  Conference  will  be  opened  by  Fbbdbbicx  Caxpsbli, 
Esq.,  of  Assam.  On  this  evening  Sir  Donald  HcIiaoD, 
C.B.,  K.C.S.I.,  wiU  preside. 

CAXTOB  lECTITIlES. 
The  Fourth  Lecture,  on  "MechaniBm,"  by  the 
Rev.   Abthdr  Riao,  M.A.,  waa  delivered  oa 
Monday  evening,  February  26th.  The  remuning 
lectures  will  be  g^ven  as  follows : — 

SYLLABUS. 
Lectvrb  V. — MoNDiT,  4tk  Mabch,  1872. 
Motions  prodnced   by  Links — Ctanka — Connecting 
Bods — Detents — Intermittent,  Beciprocatiiig  and  Vm- 
able  Motions — Examples. 

Lectubb  VI. — MoNDAT,  IIth  Mabcb,  1872. 
Regulating  and  Adjusting  Mechanism — Straight  Line 
Motions — Epicyclio  Trains — ^Differential  Meduuusm. 

These  Lectures  are  open  to  Members,  e«ch  of 
whom  has  the  privilege  of  introducing  two 
friends  to  each  Lecture. 


8CIEKTIFIC  KEETIKOS  FOS  THE  WEKX. 

Mox SOCIETY  OF  AKTfl,  8.    Cmntor  Leetnre.   Ber.  Arthar 

RipfT,  "  On  Mechanism." 
Society  of  Englneeri,  Tf.     Mr.  Vaoghaa  Peodred,  "  Leco- 

motlres  on  the  LouiaTille  and  NaabTill*  Bailmy*." 
Rnyal  Colonial  Institution,  8.    Dlaenidon  on  Mr.  Chtboa't 

Paper  on  "  Manitoba." 
VtctorU  IniUtute,  8.     Eev.  J.  H.  Tltoomb,  "  Prchiitocic 

Monotheism." 
London  Inatltatlon,  4.     Frofeuor  OdlinK,  "Elemcntarx 

Chemistry.'' 
Entomotogioal,  7. 
British  Architects,  8. 
Medical,  8. 
Antbropologfcal,  8. 

Koyal  Institution,  2.    Oenerat  Honthly  Meeting. 
Ti'>;.s.  ...Civil  Engineers,  8.     Mr.  Emerson  Bainbrldge,    "  Od  Uw 

Klnd-Chaudron    System   of    Sinking    Shafts    thnxyli 

Aqueous  Strata  without  the  use  of  Pamplog  MaclUoary." 
PatlKiloi^lcal,  8. 
Zoolob'ical,  9. 
Koyal  InstitoUon,  3.     Dr.  W.  Rntbeiford, "  On  the  Ciraai- 

latory  and  Nervous  Systems." 

Wkd 80CIKTY  OF  ABT8,  8.     Capt  Bonrchier,  11.N.,"0b 

the  Oohalh  Training  Ship." 
Geological,  8. 
Microscopical,  8. 
Pharmaoeutlcal,  8. 
ObsUtrlcal,S. 
TattBS...Boyal  Institution,  3.    Prof.  Odilng.  "  On  ttw  Oicmiatry  of 

Alkalies  and  Alkali  Uanubctore." 
Rnyal,  81. 
Antiquaries,  8). 
Linnaan,  8.     1.  Mr.  J.  G.  Baker,  "  Berision  of  U>e  Ommi* 

and  S|iecles  of  ScilUa."     3.    Dr.   Hasten,    "On   tite 

Andloeclum    in    CochlioUrina."     And  other   botaaicsl 

notices. 
Chemical,  8. 
Itoyal  Society  Club,  6. 
Artists  and  Amatcnrs,  8. 
London  Institution,  7|. 
FBI SOCIETY  OF  ABT8,  8.     India  ConfeniKw.     Mr.  F. 

Campbell,  "  On  India  as  a  Field  for  FriraU  £at*ri«la«.'* 
Astronomical.  8. 
Itoyal  Insiltutlon,  9.     Mr.  B.  Leibrelcb,  *■  On  tlte  TSeet  of 

certain  Faults  of  Vision  on  Paiutiog,  with  espaetal 

ence  to  1'arner  and  Mulready.'* 
Quekett  Club,  (. 

Sit Rnyal  Botanic,  3}. 

Koyal  Institution,  3.     Mr.  Moocure  D.  Conway,    "O* 

I'emoDology."  .^,  -^ 


JOUBNAL  OP  THE  SOCIETY  0?  ARTS,  March  8,  1872. 


£01 


lonmal  of  t|e  Socitlj)  of  %xiB, 

No.  1,007.    Vol.  XX. 

♦ 

FRIDAY,  MARCH  8,  1872. 


JH  e— ■— irirtlwi  tfcr  tin  Sodtti/  ihauli  it  addrtuti  t»  On  Stcntary 
Jatantmt,  AMfH,  London,  W.C. 


AtrSOUSCEKESTS  BY  THE  COUNCIL. 


ALBSST  XSDAl. 


Mr.  Henry  Cole,  C.B.,  to  whom  the  Albert 
Medal  of  the  Society  was  CCwarded  last  year  by 
the  Council,  "  for  hia  important  Bervices.in  pro- 
moting Arts,  Mannfactnres,  and  Commerce, 
especially  in  aiding  the  establiabment  and  de- 
velopment of  International  Exhibitions,  the 
Department  of  Science  and  Art,  and  the  Sonth 
Kensington  Mosenm,"  attended  by  command  of 
his  Boyal  Highness  the  Prince  of  Wales,  Presi- 
dent of  the  Society,  at  Marlborongh-honse,  on 
Wednesday  last,  and  had  the  honour  of  receiving 
the  Medal  from  his  Royal  Highness's  hand. 


BBAMOt  TICXXTS  FOB  THE  SZEIBinOH  OF  187S. 

A  letter  from  General  Scott  appeared  in  the 
Journal  a  few  weeks  since,  stating  that  in  con- 
sideration of  the  aid  given  by  the  Society  of 
Arts  to  International  Exhibitions,  her  Majesty's 
Commiwioners  had  decided  npon  permitting 
members  of  the  Society  to  purchase,  for  each 
£2  2b.  Bubscriptions  paid  by  them,  a  season 
ticket  for  the  London  International  Exhibition 
of  1872  at  £1  Is.,  being  half  the  price  charged 
to  the  public.  Members  desirous  of  taking  ad- 
vantage of  this  privilege  are  requested  to 
commnnicate  at  once  with  Mr.  Le  Neve  Foster, 
the  Secretary  of  the  Society. 


TBI  OOXPLBnOV  OF  THE  POSTAL  TII.EORAFE 
8T8IZK. 

The  Council  directed  the  following  letter  on 
this  subject  to  be  forwarded  to  Mr.  Gladstone : — 

Febnunr  23rd,  1873. 

8tM, — Witb  reference  to  the  memorial  from  the 
Oouaea  of  the  Society  of  Arts,  dated  the  22nd 
i*j  of  Jaanaiy  last,  transmitted  to  yon  by  Lord 
Henrf  Q.  Leimox,  M.P.,  their  Chairman,  urging 
on  t£e  goremment  the  completion  of  the  postal  tele- 
gtfk  system,  by  the  pnrchase  of  the  ocean  lines,  I 
im  directed  to  state  that  the  &ct8  and  reasons  set  forth 
in  tbat  memorial  have  hitherto,  with  one  solitary  instance, 
Roeir  jd  the  general  assent  of  ihe  Chambers  of  Commerce 
•od  others  before  whose  consideration  it  has  been 
bnoght. 

I  am  also  directed  to  recall  to  yonr  recollection  that, 
tfter  the  tint  djacaasion  which  took  place  in  this  Society 
CB  Vbe  expediency  of  the  compulsory  pmchase  of  the 


inland  telegraphs,  the  course  taken  by  the  government 
was  to  direct  Mr.  Scudamore  to  prepare  a  report  on  tho 
whole  qnestion,  and  that  his  report  was  laid  before  Par- 
liament, and  wag  printed,  and  that  it  served  authorita- 
tively to  inform  public  opinion,  as  well  as  to  become  the 
basis  for  legislation  on  this  important  subject. 

As  proceedings  for  the  introduction  of  new  additional 
ocean  lines  are  contemplated,  which  are  considered,  by 
those  well-informed  on  the  subject,  to  be  unnecessary, 
and  which,  if  no  steps  be  at  oneo  taken,  will  eventually 
have  to  be  purchased  by  the  public,  tho  Council  of  this 
Society  most  respectfully  subtoit  to  you  the  ixpedioncy 
of  the  like  course  being  now  taken  with  respect  to  the 
ocean  lines  of  telegraph  as  was  taken  in  regaid  to  tho 
inland  lines,  in  order  that  authentic  information  may  be 
afforded  both  to  the  legislature  and  the  public,  namely, 
by  causing  a  like  report,  as  early  as  practicable,  to  bo 
made  and  published. 

I  have  the  hononr  to  be.  Sir, 

.    Your  obedient  servant, 
(Signed)  P.  Lb  Neve  Fo&teh, 

Secretary. 
To  the  Right  Hod.  WUlUm  Ewsrt  Gladstone,  M.P., 
First  Lord  of  the  Treuury . 

To  this  letter  the  Council  have  received  the 
following  reply : — 

10,  Dowoiog-street,  Wlilteball,  Febrcary  :9th,  WIT. 
Snt, — Mr.  Gladstone  desires  me  to  acknowledge  the 
receipt  of  your  letter  of  the  23rd  inst.,  and  to  mfonn 
you  that  he  has  referred  it  to  the  Postmaster-General. 
I  remain  your  obedient  servant, 

(Signed)  W.  B.  Gobdok. 

F.  LeKeve  Foster,  Esa. 

The  following  gentlemen,  members  of  the 
Council,  have  been  appointed  a  Special  Com- 
mittee for  the  promotion  of  the  measure :— Lord 
Henry  G.  Lennox,  M.P.,  Chairman  of  Council; 
Major-General  F.  Eardley-Wilmot,  R.A.,  F.R.8. ; 
Vice-Admiral Ommanney,C.B.,  F.R.S.;  Seymour 
Teulon, .  Vice-Chairman  of  Council  ;  Andrew 
Cassels  j  Edwin  Chadwick,  C.B. ;  Hyde  Clarke ; 
Samuel  Redgrave,  Vice-Chairman  of  Council. 
The  Committee  were  empowered  to  add  to  its 
number,  and  extend  its  influence  by  inviting 
merchants,  manufacturers,  men  of  science,  and 
others,  connected  with,  or  taking  a  special 
interest  in,  the  Arts,  Manufactures,  and  Com- 
merce of  the  country,  to  join  it. 

Provincial  action,  by  local  organisation  and 
the  signatures  of  persons  connected  with  com- 
mercial and  manufacturing  establishments,  has 
been  notified  as  in  progress  in  Batley,  Salford, 
Southampton,  Hull,  Northallerton,  Peterborough 
Shoreham,  Dublin,  Belfast,  Waterford,  Drogheda, 
and  other  places. 

THE  UBBABT. 

The  following  books  have  been  presented  to 
the  Library : — 

Our  National  Besources ;  and  How  They  are  Wasted. 
By  W.  Hayle.    Presented  by  the  author. 

Notes  on  Nuisances,  Drains,  and  Dwellings.    By  W. 
H.  Penning,  F.G.8.    Presented  by  the  author. 
•  Denominational  Schools  ;  their  Claims  and  Teaching. 
Presented  by  the  National  Education  League. 

On  the  Birmingham  Wire  Gnage.  Papers  read  by 
Latimer  Clarke,  M.lnst.C.E.,  at  Dundee  and  Exeter. 

Two  Vols,  of  Cassell's  Technical  Manuals:— Drawings 
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for   MachiniBte,   and    Drawings   for   Catpentan    and 
Joinan.    Preeented  by  Ellis  A.  Davidson. 

Beport  \>y  the  Committee  on  Intemperance  for  Hie 
Loww  Honse  of  Convocation  of  the  Province  of  Canter- 

'^Kiree  Vols.,  entitled  the  Animal  Kingdom ,  Eight 
Lines  in  Their  Eight  Places ;  and  Our  Food.  By  Ellis 
A.  Davidson.    Presented  by  the  author. 

Geology  and  Zoology  of  Abyssinia.  By  W.  T. 
Blandford.    Praiented  by  the  Government  of  India. 

Memoirs  of  the  Geological  Survey  of  India.  Sec.  Vl. 
and  VII. 

Eeoords  of  the  Geological  Survey  of  India.  VoL  IV. 
Part  3  and  4  for  1871.  Presented  by  the  Geological 
Survey  of  India.  

suascBiraon. 

The  ChriBtmas  Bubecriptionfl  are  due,  and 
ahould  be  forwarded  by  cheque  or  Post-ofi&ce 
order,  crossed  "  Ooutts  and  Co.,"  and  made 
payable  to  Mr.  Samuel  Thomas  Davenport, 
Financial  Officer. 


FROCEESINOS  OP  THE  SOCIETY. 


THIBTEEHTH   OBSXHAST  lUETUiO. 

Wednesday,  March  6,  1872;  Admiral  the 
Right  Hon.  Lord  ClarenoB  Paobt,  K.C.B., 
Member  of  Council,  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society : — 

BallesteroB,  Jos6  Merino,  96,  Alexandra-road,  St.  John's- 

wood.  N.W. 
Boyes,  Bev.  John,  Frome,  Somerset. 
Hopkins,  W.  E.  Innes,  Grey  Towers,  Middlesborough. 
Kemp,  Dudley,  74,  Old  Broad-street,  E.C. 
Norns,  Charles,  124,  ■Wood-street,  E.C. 
Pyke,  Alfred,  32,  Ely-place,  E.C. 
Bichards,  W.  H.,  5,  Catherine-court,  Tower-hill,  E.C. 
Eidley,  I8aacr27,  Cratched-friars,  E.C. 
Wade,  Charles,  79,  Great  Tower-street,  E.C. 

The  following  candidates  were  balloted  for 
and  duly  elected  members  of  the  Society  :— 

Alexander,  Bobert  H.,  30,  Lombard-street,  E.C. 

Arnold,  Henry,  18,  Philpot-lane,  E.C. 

Atkins,  Charles,  1,  Water-lane,  E.C. 

Carnegie,  A.,  16,  Bishopsgate-street,  E.C. 

Chadwick,  John  Oldfleld,  65,  Moorgate-street,  E.C. 

Cox,  Rowland,  3,  Great  Winchester-street-buildings,  E.C. 

Forshaw,  Thomas,  the  Bower,  Bowden,  Cheshire. 

Geiselbrecht,  J.  C.,  8,  Leadenhall-street,  H.O.,  and  7, 
Eton-road,  Haverstock-hill,  N.W. 

Hughes,  Joseph,  the  Axboor  Farm,  Hyde,  near  Man- 
chester. 

Joyce,  Frederick,  67,  TTpper  Thames-street,  E.C,  and 
Waltham  Abbey. 

McLaurin,  Peter,  Langholm,  Dnmfriesshirc. 

BouUedge,  George  Ford,  20,  Cannon-street,  E.C. 

Sacre,  Edward,  26,  Parliament-street,  S.W. 

Turner,  John  Wylde,  13,  Somers-place,  Hyde-park- 
square,  W. 

Wadsworth,  John  B.,  Mayor  of  Macclesfield,  Highfleld- 
house,  Macclesfield. 

Walthew,  John,  Mayor  of  Stockport. 

Ward,  Henry,  Bodbaston,  Penkndge. 

Waterlow,  W.  B.  (Mayor  of  Eeigate),  High-trees,  Eed- 
hflTi 


The  paper  read  was : — 

ON  TBAINING  SHIPS. 
By   Captain    Bonrohier,   B.H. 

Training-ships  for  boys  are  no  new  things ;  bat  a 
training-ship  such  as  tiio  9otiath  may  be  looked  upon 
as  an  experiment,  inasmuch  as  it  has  been  established  on 
an  entirely  different  footing  tntm  the  others.  In  going 
into  the  subject  of  training-ships,  whereby  boys  may  be 
fitted  for  the  sea  service,  whether  in  the  Royal  Navy  or 
mercantile  marine.  I  may  here  say  a  ffew  words  m  refer- 
ence to  the  very  excellent  establishment  already  in  work- 
ing order,  observing  that  the  Wartptte  (which  was,  I 
believe,  the  firft  one  established  for  poor  boys,  or  rather 
the  asBodation  for  her  nmintenanoe)  has  been  in  existence 
since  ,  and  an  excellent  work  has  been  accomplished 

in  her.  She  has  a  large  income,  derived  from  donatioiis, 
which  have  been  invested  and  supplemented  by  annual 
subscriptions;  ihe  Goliath  is  not  so  supported.^  The 
Eoyal  Navy  truning  ships  have  also  berni  in  existenoe 
some  five  years,  an'^  have  aooomplished  much ;  but  in 
these  there  are  certain  limits  to  age,  and  the  boys  must, 
before  joining,  come  np  to  a  owtain  standard,  which 
at  the  present  time  is  a  very  higfa  one,  and,  it  ■aema  to 
me,  much  higher  tlian.  is«bs(datolT  necessary  to  mauofiao- 
ture  good  and  able  seamen  out  of;  for  in  my  experience, 
as  well  as  that  of  other  naval  ofEcers,  it  does  not  always 
follow  that  the  biggest  men  make  the  best  seamen  ;  and 
it  seems  to  me  that  the  standard  might  be  with  mneh 
advantage  considerably  reduced,  so  long  as  only  boya 
were  received  in  the  Eoyal  Navy  who  are  healthy  and 
strong,  and  free  from  any  phyrical  defects.  There  axe 
also  certain  regulations  with  regard  to  the  boys  in  the 
navy  training-ships,  sudi  as  certifioatea  of  their  birth, 
&c.,  impossible  for  some,  and  difficult  enough  for  moat  of 
them  to  obtain;  But,  as  my  business  here  to-night  is  to 
explain,  so  far  as  I  can,  ilie  aims,  objaota,  methoda,  and 
results  of  the  Ooliath,  I  will  at  once  endeavour  to  deecribo 
them,  observing  that  if  I  make  use  of  any  nantioal  ex- 
pressions in  connection  with  my  suljeot,  or  that  my  paper 
becomes  tedious  in  its  details,  I  must  ask  the  kind  indul- 
gence of  my  audience. 

So  fiir  as  I  can  learn,  Mr.  Gteschen,  when  President  of 
the  Poor-law  Board,  finding  difficulty  was  experienced 
in  obtaining  a  satisfactory  outlet  for  boys  brought  iq>  in 
district  and  separate  schools,  was  struck  with  the  great 
advantage  that  would  result  if  a  ship  were  provided  in 
the  Thames,  for  the  training  for  the  sea-service  of  paaper 
boys;  and,  after  talking  the  matter  over  with  Mr.  E.  H. 
Currie,  Mr.  TTvedale  Corbett,  and  others,  arraagementa 
were  entered  into  for  acquiring  the  Goliath  for  this 
purpose.  I  should  observe  here  that  a  provision  was 
mtroduced  into  the  Metropolitan  Poor  (1867)  Amend- 
ment Act  contemplating  such  an  arrangement  as  Una. 
It  was  deemed  desirable  that  the  training-ship  ahonid  be 
attached  to  one  of  the  existing  school  distncts,  and  aa 
two  of  the  unions  ooatained  in  the  Forast-gate  Sdtool 
district  aie  water-side  mioaa,  it  was  suggested  to  the 
managers  of  that  district  that  they  should  undertake  the 
management  of  the  ship,  and  they  wilBngly,.  I  beliere, 
assented  to  the  proposaL 

This  experiment,  I  may  say,  seems  to  be  eminently 
successful  BO  far  as  it  has^ne,  for  it  onta  off  firm  the 
boys  their  former   associatioiis    efiitctaally   enaof^   to 
induce  a  spirit  of  self-respect^  self-reliaooe,  and  inde- 
pendence in  them;  and  it  is  enough  to  compare  the 
generally  stupid,  sullen,  down-east  look  of  Om  boya  in 
tiie  various  district  schools,  with  the  bright  and  intdli- 
gent  look  on  their  faoes  after  they  have  bean  on  boasd 
tna  QaUath  a  few  weeks,  to  be  comiBoed  that  thajr  ase 
not  only  aoquiring  habits  which  will  be  usaAd  to  tlieai 
through  Ufa,  but  that  the  moat  ootain  means  aro  beinK 
taken  for  effectually  depanperising  them.  It  waa  intiaataid 
that  the  tzaining-uiip  ehcmld  be  available  for  baya  fiem 
iOl  the  nniont  andpanakas  in  thaiaatropolii,  and  aoasBd- 
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ncarin^  them.  Veiy  lately,  in  oonsequence  of  repeated 
ippticatioaB  from  onions  outside  the  metropolitan  area 
to  take  their  boys,  arrangements  have  been  made,  with 
Sie  approval  of  the  Local  (Government  Board,  for  ad- 
mittiiig  boys  from  their  onions  also. 

I  have,  when  visiting  the  large  district  schools,  been 
much  strock  with  the  great  difference  that  appears  in  the 
cotmtenanoes  of  the  boys  and  girls ;  the  countenances  of 
the  latter  appear  bright  and  intelligent,  while  those  of 
the  former  strike  one  as  I  have  described,  but  I  am  not 
the  least  pozzled  now  as  to  the  cause.  To  proceed.  I 
bad  tiie  honour  of  being  elected  Captain  Superintendent 
bjr  the  Board  of  Management  of  the  Forest-gate  School 
I&trict,  on  the  last  day  of  March,  1870,  and  shortly 
afterwards  received  directions  from  them  to  go  to  Sheer- 
ness,  to  soperintend  the  fitting  out  of  the  Ooliath  as  a 
first-class  training  ship ;  and  here  I  must  take  the 
opportunity  of  stating  that  I  consider  that  a  large 
measure  of  the  success  that  has  attended  my  efforts  is, 
under  Qod's  blessing,  mainly  owing  to  the  liberality  and 
lodgment  of  the  managers,  who  have  re&ained  from, 
in  the  slightest  degree,  trammelling  me  with  red  tape,  but 
still  kept  a  very  careful  watch  over  the  expenses.  I  may 
say  "  great  success,"  for,  from  the  remarks  made  in  the 
visiting  books,  extracts  from  which  I  shall  have  the 
pleasure  of  reading  by-and-bye,  the  conclusion  one  must 
come  to  is,  that  the  committees  deputed  by  the  different 
boards  of  goardians  to  visit  and  inspect  the  ship  for  the 
purpose  of  looking  after  boys  think  so,  or  they  would 
not  have  placed  their  highly  favourable  opinions  on 
record.  By  being  untrammelled,  it  must  not  be  under- 
stood that  the  managers  did  not  look  after  the  work  in 
progress  while  fitting  out,  or  the  progress  of  the  boys 
since.  You  will,  I  am  sure,  think  we  hud  supervision 
enough  when  I  tell  yoo  that  for  the  first  three  months 
after  the  Ooliath  came  to  Grays  (which  she  did  on  the 
lOth  of  Kovember,  1870),  the  Ship  Committee  visited 
us  weekly,  and  since  then  up  to  the  present  time  they 
visit  her  every  fortnight,  and  inspect  the  crow  and  ship 
closely,  besides  having  frequently  inspected  her  during 
her  fitting.  I  received  the  first  batch  of  boys  on  the 
1 9th  of  October,  1870,  at  Sheemcss,  and  many  will 
remember  that  day.  The  steamer  which  brought  them 
and  a  large  party  of  the  managers  got  ran  into  by  a 
jwih'ng  v^sel  close  to  the  Goliath,  and  ran  some  con- 
siderable risk  of  being  sunk.  It  blew  a  g^e  of  wind ; 
the  cooking  arrangements  were  far  from  complete, 
sod  the  boys'  dinners  for  that  \lay  had  to  be  cooked 
at  tike  Naval  Barracks,  and  brought  off  by  a  small 
iteam  pinnace,  thanks  to  the  superintendent  of  the 
docJcyard. 

The  aims  of  this  institation  are  several,  which  may 
raaUy  all  be  brought  under  one  head,  viz.,  "  Train  up  a 
child  in  the  way  he  should  ^o,' '  &c.  The  more  immediate 
object  of  this  not  yetsoffiaently  large  establishment  is  to 
tnun  boys  up  to  the  sea-service,  either  in  the  Royal  Navy 
or  mercmntile  marine ;  hot  if  a  boy  shows  more  predilec- 
tiaa  tor  some  other  walk  in  life  than  that  of  a  sailor,  his 
tnosing  inclades  other  matters,  such  as  music,  so  that 
he  c«m  get  a  good  living  as  a  bandsman  either  in  the 
azmy  or  navy.  Again,  wo  train  boys  as  tailors,  who 
would  perhaps,  from  the  high  standard  required  by  the 
ralei  at  the  Boyal  Navy,  or  from  some  physical  dis- 
qasdiBctSioa,  be  prevented  from  entering  tiiat  service ; 
also  carpenters,  page-boys,  blackumiths,  shoemakers, 
itokezs,  so.  All  these  boys  take  their  turn  in  seaman- 
ship and  school  instruction,  as  I  have  ever  found  the 
lahooring  artisan  considered  a  much  handier  man  when, 
added  to  his  knowledge  of  a  trade,  he  bus  some  practical 
•eaananship  at  his  finger  ends,  even  if  it  is  only  how  to 
make  the  end  of  a  rope  fast,  hold  on  by  his  hands,  or 
k  boat,  &c. 


Qsf  TUB  Btsizic   or  Tsanniro  Bots  on  Boabd  thb 

«  OOLIATB." 

la  order  to  explain  this,  I  had  better  take  a  new  boy, 
*Dd  describe  what  is  done  with  him  on  his  first  stepping 


out  of  the  boat  into  the  ship.  He  comes  ap  the  gang- 
way-ladder,  and  finds  himself  on  the  main  deck,  when, 
if  it  is  during  the  working  hours,  he  hears  a  low  buzz  of 
conversation  mingled  with  the  voices  of  the  different 
oGScers  at  work  with  their  classes.  He  stares  about  him, 
perfectly  bewildered  at  first,  never,  probably,  having 
seen  a  ship  as  this  before.  Perhaps  he  sees  some  old 
schoolmate,  and  a  smile  of  recognition  passes  between 
them.  After  his  name  has  been  called  from  the  paper 
or  admit-note  which  the  officer  in  charge  of  him  brings^ 
he  is  taken  to  the  sick  bay,  to  be  examined  by  the  doctor. 
Having  passed,  he  has  a  flannel  shirt  put  on,  goes  out- 
side the  door,  where  he  finds  an  elderly  officer  ready  for 
him,  the  master  tailor,  who  puts  him  into  his  sailor's 
dress,  which,  from  the  degrading  looking  dress  that  our 
paupers  are  generally  clad  in,  transforms  him  at  once 
into  a  considerably  better-looking  little  fellow.  I  say 
puts  him  in  his  sailor's  dress  advisedly,  for  it  generally 
has  to  be  literally  done,  as  the  boys,  as  a  rule,  have  no 
idea  of  dressing  themselves ;  and  I  have  noticed  that,  ia 
taking  off  their  trousers,  they  never  think  of  unbuttoning 
them,  but  slip  them  off  their  legs  without. 

After  being  dressed  and  allowed  to  find  his  way  about 
a  little,  the  boy  is  taken  to  the  chief  officer,  who  furnishes 
him  with  a  card,  which  shews  him  his  number  on  the 
ship's  books,  on  watch  bill,  mess,  station  at  fire-quarters, 
&c.  I  have  known  many  boys  when  they  first  came  on 
board  to  be  very  dull  and  discontented,  but  they  get  over 
that  in  a  short  time ;  they  find  everyone  is  kind  to  them, 
the  food  is  so  much  better  than  they  have  been  accus- 
tomed to,  the  clothing  warmer,  the  boat-rowing,  going 
aloft,  climbing  and  crawling  about  in  the  rigging,  which 
they  are  allowed  to  do  in  their  own  way  during  their 
play  hours,  the  fun  and  games  that  they  can  join  in,  all 
more  of  a  manly  tendency  than  those  they  had  at  their 
schools,  and,  above  all,  the  varied  occupation,  which 
more  than  anything  serves  to  awaken  and  brighten  the 
dull,  stupid  look  that  generally  pervades  these  boys 
when  they  first  come,  makes  them  so  fond  of  the  lua 
they  lead  on  board  tlxat,  although  they  are  repKsatedly 
asked  by  their  guardians,  who  come  down  to  visit  tha 
ship  from  time  to  time  to  see  the  boys  whom  they  have 
placed  here,  whether  they  would  like  to  go  back,  the 
answer  is  invariably  "  No,  Sir."  The  necessity  of  being 
enabled  to  get  their  own  living  is  constantly  placed 
before  them,  and  makes  them  anxious  to  leave  the  ship 
for  situations,  cither  at  sea  or  on  shore  ;  but  they  never 
manifest  the  slightest  disposition,  even  after  punish- 
ment, to  go  back  from  whence  they  came.  This_  says 
much  for  the  manner  in  which  the  work  and  discipline 
are  carried  out  by  the  officers  on  board.  While  on  this 
subject,  I  may  relate  an  incident  which  shows  the  confi- 
dence and  trust  the  boys  place  in  their  officers.  The 
master  tailor,  who  is,  by  the  way,  an  old  seaman  of  very 
high  character,  was  chatting  to  his  boys  in  his  shop, 
and  scolding  some  who  had  been  rather  too  reckless  m 
climbing  about  outside  the  ship;  while  doing  so,  he  said 
"  Home  of  you  boys  will  fall  overboard  and  be  drowned 
if  you  are  not  a  little  more  careful."  One  of  them 
observed  to  another,  who  was  sitting  near  him,  not  in- 
tending it  to  be  overheard,  "  No  fear  of  any  of  ns  boys 
beingdrowned  while  any  of  the  officers  are  about."  It 
shovud  be  observed  here  that  we  have  had  several  boys 
fall  overboard  at  different  times,  but  all  saved  by  officers 
jumping  over  after  them.  One  of  the  officers,  I  am 
proud  to  say,  has  been  awarded  the  Royal  Humane 
Silver  Medal  for  a  very  gallant  act  of  this  description. 

On  Dehl  and  aniNABTic  Exbbcisbs,  with  the  vnw 
OP  DEvsi.opmo  THH  soHBWHAT  srnraTBD  Statukb  of 
TBB  Boys. 

During  the  summer,  and  whenever  the  weather  ia 
suitable^  the  boys  are  oxawised  aloft,  and  constantly  in 
the  boats  ;  but  as  it  frequently  occurs  that  the  wea&er 
is  too  severe  in  winter  to  send  these  little  fellows  op,  I 
have  had  stout  ropes  fitted,  to  go  fore  and  aft  under  tho 
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beams  botireen  decks,  so  that  no  opportunity  may  be  lost 
of  Roing  through  a  scries  of  gymnastic  exercises,  on  the 
dedcs  as  well  as  on  these  ropes,  and  many  of  them  hare 
shown  saoh  aptitude,  and  become  so  strong  in  the  arms, 
that  they  arc  enabled  from  practice  to  go  twice  along 
the  ropes  by  their  hands,  without  once  putting  their  feet 
to  the  deck,  the  distance  being  140  feet.  It  may  be 
easily  imagined  howmuch  this  healthy  exercise  developes 
and  strengthens  the  muscles  of  their  arms  and  upper 
portions  of  their  frames.  This  is  much  assisted  by  the 
extension  motion  drill,  and  I  find  it  causes  the  boys,  with 
other  helps,  to  grow  in  a  most  surprising  ipanner. 

Makt  Trades  mat   be  Tauout  besides  a  Sailob's 
Pkofessiox. 

It  does  not  follow  because  a  man  or  boy  earns  his 
liyelihood  on  board  a  ship  he  must  necessarily  be  a 
sailor.  There  are  many  men  in  a  man-of-war  who  are 
not  sailors ;  I  may  mention  marines,  stokers,  black- 
smiths, tailors,  shoemakers,  tinsmiths,  writers,  brush- 
makers,  musicians,  sailmakers,  and  ropemakers. 

All  these  trades  and  some  others  may  be  taught  on 
board  a  training  ship  ;  and  in  addition  to  a  knowledge 
of  any  of  these  trades,  it  is  a  very  useful  thing  for  a  boy 
to  know  how  to  manage  a  boat,  to  row,  steer,  to  make 
all  the  knots,  bends,  and  hitches,  to  strop  a  block,  clap 
on  a  seizing,  use  a  parbuckle,  sling  a  cask,  and  furl  a 
royal  or  topgallant  sail,  and  the  thousand-and-one  things 
any  lad  may  learn  almost  imperceptibly,  in  addition  to 
any  trade  he  selects  or  is  found  suitable  for,  without 
going  to^sca ;  and  I  suppose  no  labouring  men  are  so 
handy  in  our  colonics  as  those  who  have  been  trained  as 
Bailors,  and  have  afterwards  emigrated. 

In  the  Ooliath,  our  tailor  boys  make  the  boys'  clothes, 
our  shoemaker  boys  repair  their  boots,  our  boys  make 
our  own  brushes ;  wo  bavo  stoker  and  blacksmith's 
boys,  &c.  The  boys  repair  our  sails,  make  their  own 
mattrasses,  wash  and  mend  their  own  clothes,  clean  the 
ship,  and  in  short  do  everything  that  is  possible  to  do 
on  board. 

I  have  some  boys  in  training  as  office-boys,  whose 
Witing  is  first-rate,  are  well  up  in  arithmetic,  and  of 
course  belong  to  the  Ist  class  in  school,  and  some  up  in 
the  2nd  class  in  seamanship. 

Baxd  axd  SmoiNO  Instruction — ^Toxic  Solpa. 

With  regard  to  this  subject,  one  that  I  am  especially 
interested  in,  considering  as  I  do  that  music  and  sing- 
ing 80  much  tend  to  humanising,  &c.,  I  may  say  that 
I  have  a  hundred  and  twenty  boys  under  musical  in- 
struction, divided  into  four  bands,  viz. : — Ist,  2nd,  Srd 
classes,  also  drum  and  fife  band.  The  Srd  class  is  a 
feeder  to  the  2nd,  and  the  2nd  to  the  Ist ;  and  all 
boys  under  musical  instruction  are  taught  to  play  from 
notes.  The  Drst-class  bond  wear  a  handsome  uniform, 
which  I  find  a  great  stimulant  to  the  other  bands.  They 
are  taught  by  an  accomplished  band-master,  who  takes 
.the  greatest  interest  in  them.  All  these  boys  have  their 
ium  at  seamanship  and  school,  as  well  as  musical  in- 
struction. I  wish  I  had  the  opportunity  of  letting  you 
.hear  how  well  the  first-class  band  can  play,  although  so 
many  of  them  have  been  placed  out  in  the  two  services 
.since  November  5th,  1871. 

I  have  160  singers,  80  treble  and  80  seconds,  who 
.are  taught  by  Mr.  Fenn,  the  head  schoolmaster.  That 
^ntleipan  understands  the  art  of  teaching  in  an 
eminent  degree.  Some  here  have,  I  believe,  heard  the 
boys  sing  on  board,  and  will  be  able  to  give  their  opinion 
as  to  their  proficiency.  These  boys  also  have  their  turn 
at  seamanship  and  school.  The  instruction  in  singing  is 
generally  given  in  the  evening,  so  as  not  to  intemre 
vith  the  other  instruction. 

CuAlUCnit  OF  THB  BoTg. 

"When  they  first  settled  down  in  the  ship,  I  found  they 
-were  the  most  destructive  young  orchiiu  that  one  could 


possibly  have  to  deal  with.  Anything  movable  that  it 
was  possible  to  destroy  they  destroyed,  and  tried  to  do 
so  with  many  things  that  were  immovable ;  but  I  soon 
found  out,  by  careful  watching  and  studying  their 
characters,  that  really  it  was  not  so  much  the  love  of 
mischief  as  misapplied  energy ;  and  by  a  careful 
direction  of  their  thoughts,  and  by  a  proper  manage- 
ment of  their  time,  I  soon  found  out  that  the  foroe 
or  energy  formerly  misapplied  could  be  directed  into 
useful  channels.  By  the  kindness  and  liberality  of 
the  managers,  I  was  enabled  to  give  pzizcs  of  pennies 
and  halfpennies  every  week  as  certain  rewards,  which 
we  term  "  good  conduct  money."  These  were  given  to 
the  two  boys  who  had  kept  themselves  clean,  and  their 
clothes  in  the  best  order,  during  the  week,  and  the  boy 
who  kept  his  musical  instrument  cleanest.  By  these 
means,  and  by  punishing  boys  who  were  reported  to  me 
at  9  a.m.  before  all  the  rest  of  the  boys,  they  soon 
found  that  they  were  happier  when  employed  in  play  in 
their  play-time  than  in  mischief.  I  find  there  is  little 
pilfering  now  in  the  ship ;  and  althongh  now  nothing 
but  a  glass  pane  separates  the  issue  storeroom  from  the 
boys,  night  and  day,  with  loaves  of  bread,  cheese,  butter, 
sugar,  &c.,  always  in  full  sight,  no  attempt  has  ever 
been  made  to  break  into  this  storeroom.  Another 
pleasant  thing — I  find  litUo  inclination  to  buUy.  They 
ore,  as  a  rule,  kind  to  each  other,  the  big  boys  invariably 
helping  the  little  ones ;  and  it  is  a  pleasant  sight  indeed 
to  see  them  on  a  Sunday  morning,  while  waiting  for  the 
time  for  divisions  and  church,  everything  ready,  walking 
round  and  round  the  decks,  or  up  and  down  the  forecastle^ 
with  their  arms  over  each  other's  shoulders,  while  the 
busy  hum  of  conversation  goes  on  uninterruptedly,  except 
now  and  then  by  the  bugle  sounding  the  notes  for  still 
or  silence,  when  one  of  uie  officers  gives  some  order,  at 
the  end  of  which  the  bugle  sounds  a  single  short  note, 
signifying  "  go  on."  The  effect  of  these  notes  is  almost 
magical ;  in  a  second,  at  a  certain  sound  of  the  bogle, 
every  boy  stands  perfectly  still,  in  an  attentive  posture, 
and  remains  so  for  some  seconds,  during  which  time  an 
order  is  given  by  an  officer  in  a  loud,  clear,  and  distinct 
voice,  which  is  immediately  followed  by  the  short  note  I 
described  just  now,  when  the  walking  or  other  occupa- 
tion of  the  boys  go  on  as  if  they  had  never  been  in- 
terrupted. I  find,  as  a  rule,  the  boys  are  easily 
managed ;  kindness,  not  harshness,  dors  best.  Stopping 
a  boy  from  going  into  a  boat  in  the  tommer-tiine  is 
a  severe  punishment.  Offenders  are  dealt  with  every 
morning  before  the  other  boys,  and  the  fact  of  stand- 
ing out,  and  the  serious  tone  always  necessarily  assumed 
in  the  investigation,  is  of  itself  no  light  matt^' ;  and  I 
have  known  many  of  the  boys  who  would  rather  have 
a  thrashing  quietly  than  bo  stood  out  from  the  hollow 
square  in  which  the  boys  are  formed  every  morning  to 
hear  the  morning  prayers  read. 

Ox  THE  Subject  or  Rewabos  aju)  Ppmukkbicts. 

I  found  much  difficulty,  when  boys  first  came  into 
the  ship,  in  teaching  them  to  keep  Uiemselvee  dean, 
but,  through  the  Uberality  and  kindness  of  the 
managers,  1  have  been  able  to  get  over  this  diffionlty 
by  establishing  a  system  of  rewards,  which  connst 
of  ratings  somewhat  similar  to  a  man-of-war.  I 
have  now  forty  first-class  petty  officers,  and  thirty- 
nine  second-class  petty  officers,  who  are  paid  erery 
Saturday  respectivdy  Id.  and  ^d.  These  petty  offioen 
are  selected  from  the  leading  and  best  boys  of 
the  ship,  and  they  have  charge,  under  the  officeia,  of 
certain  parts  of  the  ships,  such  as  mates  of  decks, 
captains  of  tops,  coxswains  of  boat ;  second-class  petty 
officers  are  captains  of  messes,  and  other  inferior  rstmgs. 
These  petty  officers  think  it  no  light  punishment  to  oe 
disrated.  We  have  five  divisions,  and  an  officer  in  ohaige 
of  each.  Another  excellent  reward,  I  find,  is  to  give 
a  large  plum  cake  between  the  boys  of  one  msss  od  eadi 
side  of  the  lower  deck  that  has  had  the  deanast : 
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throngli  the  week.  I  haye  a  slato  hung  up  on  the  lower 
ieck,  on  which  the  ofBcer  in  charge  at  meals  puta  down 
the  timea  at  which  the  divisions  are  reported  cleared  up 
by  the  captains  ;  this  creates  some  emulation,  and  scrres 
to  make  Uie  boys  quick  and  smart,  instead  of  dawdling. 
Our  poniahments  are  very  trifling,  one  stripe  is  gene- 
nlljr  (officiiint  for  most  offences ;  cases  of  theft  with 
■tiipee  by  birch,  six  havini;  hitherto  been  the  utmost 
that  it  has  been  neceeseiry  to  inflict,  which  have  been 
very  rare  indeed.  It  is  perfectly  understood  among  my 
officers,  who  are  shrewd  and  very  acute  men,  that  pre- 
ventive discipline,  or,  in  other  words,  teaching  a  boy 
how  to  do  right,  is  better  than  waiting  until  he  luis 
done  wrong,  and  then  report  him  for  misconduct. 

On  the  7th  of  October,  1871, 1  had  the  pleasure  of  re- 
ceiving on  board  a  large  number  of  visitors  to  see  the 
Sstribntion  of  prizes.  This  is  a  printed  list,  with  the 
parishes  to  which  the  recipients  of  the  prizes  belonged. 
I  stuihouily  avoided,  in  selecting  the  boys  for  prizes, 
knowing  to  which  parish  they  belonged,  as  I  did  not  wish 
to  raise  any  jealousy,  or  create  any  ill-feeling  on  that 
score.  After  the  prize  day,  the  names  of  the  parishes 
were  ascertained  and  this  list  printed,  which  I  now  beg 
to  hand  round  for  inspection. 

COOKIMO  AND  DtBTABT. 

The  cooking  apparatus  is  very  complete,  and,  althoagh 
in  a  small  space,  amply  answers  all  ue  requirements  ki 
£00  boys,  b^des  officers.  A  great  portion  of  our  cooking 
u  done  bv  steam,  and  I  find,  tnm  a  qrstem  I  have 
pnrsued,  that  little  or  no  steun  is  wasted,  waste  steam 
being  utilised  for  other  purposes,  such  as  warming  the 
baths  in  very  cold  weather,  &c.  The  dietary  scale  is  a 
fairly  liberal  one,  without  waste,  the  boys  getting  meat 
every  day.  I  have  the  pleasure  of  handing  round  copies  of 
ihB  dietuy  sciJe,  which  will  give  the  fullest  information 
on  Hat  point.  Certain  of  the  boys  are  selected  every 
month,  when  the  special  duty  boys  are  told  off  to  assist 
in  the  cooking.  I  have  one  officer  who  superintends  the 
boys  doing  the  greater  part,  and  two  boys  are  always  in 
tnaning  as  ships'  cooks.  The  test  of  being  fit  to  go  to 
aea  as  a  cook  in  a  merchant  ship  is,  that  the  lad  must 
have  cooked  the  boys'  dinners  for  one  week,  as  well  as 
the  officers',  without  assistance  from  the  head  cook.  The 
lowest  range  of  boys'  wages  in  going  to  sea  is  lOs.  per 
mooib.  I  have  sent  some  to  sea  at  £1  to  £1  6a.  per 
month,  and  I  sent  one  boy  into  a  fine  ship  of  2,000  tons, 
■ome  time  ago,  as  a  ship's  cook,  at  SOs.  per  month.  I 
may  add  here,  that  the  dietary  scale  is  the  result  of  a 
twelvemonth's  careful  experimentalising.  I  could  mention 
nrnch  of  the  alterations  and  changes  made  in  the  dietary 
daring  that  time,  but  it  would  occupy  too  long. 

Clothing. 

I  found  a  (rood  deal  of  difficulty  in  making  the  boys 
keep  their  clothes  in  proper  order,  as  they  have  been 
onfoitanately  accustomed,  in  the  unions  and  district 
schools  from  whence  they  come,  to  bo  waited  on  a  good 
deal.  "Their  clothes  have  hitherto  been  repaired  for 
them,  and  as  this  establishment  is  intended  to  be  sclf- 
sappoiting,  to  a  certain  extent,  it  is  necessary  that  the 
hoya  ahould  be  taught  to  mend  them,  put  patches  on 
■where  they  are  worn,  &c.  The  plan  I  adopt  when  the 
bqjs  join  is,  to  give  them  one  suit  of  clothes,  besides  an 
extra  shirt  and  flannel,  and  they  do  not  ^et  the  whole  of 
ihar  kit  antn  they  have  been  a  month  m  the  ship,  or  I 
find  they  are  capable  of  taking  care  of  their  clothes. 
When  a  boy  finds  he  gets  no  new  clothes  until  he  has 
leomt  to  mend  those  he  has  given  to  him,  he  becomes 
caxefol  and  tidy.  On  Saturday  forenoon,  every  boy  who 
has  ragged  clothes  is  obliged  to  go  on  the  lower  deck  in 
his  men,  and  needles,  thread,  and  patches  are  ^iven 
him  to  mend  with ;  the  boys  also  dani  their  stoclungs. 
Etiety  boy,  when  his  kit  is  complete,  has  two  serge 
fineka,  two  check  shirts,  two  flannels,  one  pair  of  blue 
doth  trousers,  one  pair  of  serge  trousers,  one  sailor's 
vliite  fiod^  two  paiis  of  white  duck  trousers,  two  white 


jumpers  or  frocks,  two  caps,  and  one  pair  of  shoes,  one 
comforter,  one  alpaca  necktie,  and  two  pairs  of  socks  or 
stockings.  It  is  necessary  that  the  boys  should  have  BO 
large  a  kit  as  this,  first,  to  give  them  a  shift  of  clothing 
when  they  get  wet,  as  they  often  do,  and  also,  by  giving 
them  something  to  take  care  of,  to  educate  them  in  the 
idea  of  having  some  personal  property.  This  excites,  to 
a  great  extent,  their  self-respect.  I  have  had  several 
boys  who  it  seemed  nothing  would  induce  to  keep  their 
clothes  mended.  I  caused  the  worst  of  these  boys  to  be 
clothed  in  a  biscuit-bag  suit,  a  coarse  sort  of  gunny  bag, 
tied  round  the  waist,  forming  a  sort  of  petticoat  and  jacket 
all  in  one ;  this,  and  taking  way  his  Sunday  blue  cloth 
trousers  and  serge  frock,  had  the  desired  efftect ;  it  made 
a  complete  change  in  him. 

O.V  THE  LiOHTINO,   WaBMINO,   AND  VENTttATION. 

The  QoUaih,  owin^  to  the  foresight  and  liberality  of 
the  managers,  (which  proved  to  be  in  the  end  real 
economy)  during  the  time  the  ship  was  fitting  at  Sheer- 
ness,  is  probably  more  completely  and  better  fitted  for  the 
service  she  is  engaged  in  than  any  other  training  ship 
in  the  world.  It  is  a  great  thing  to  saj,  but  the  system 
of  hot- water  pipes  for  warming  the  ship  and  drying  the 
clothes  is  the  cause  of  the  greatest  comfort  to  these 
boys,  and  promotes  the  efficiency  of  their  training  as  well 
as  contributing  to  their  health  and  growth,  in  a  manner 
almost  impossible  for  one  to  describe. 

It  is  well  known,  not  only  throughout  the  naval 
service,  but  I  believe  everywhere  else,  that  dry  ships  and 
dry  houses  contribute  materially  to  the  health  and 
cleanliness  of  individuals,  and  I  find  it  operates  in  a 
most  eminent  manner.  These  boys  have  g^own  amaz- 
ingly,  some  of  them  no  less  than  four  inches  in  height, 
and  2|  inches  in  circumference  of  chest,  since  they  have 
been  in  the  ship,  a  period  of  time  for  some  of  them 
under  a  twelvemonth.  The  ventilation  is  very  perfect, 
and  although  only  one  blanket  is  allowed  to  each  boy  in 
the  winter,  yet  such  is  the  warmth,  that  the  thermometer, 
of  which  a  careful  register  is  kept  three  times  every 
night  in  three  different  parts  of  the  deck,  on  which  over 
300  boys  sleep,  it  has  never,  even  with  the  ports  open,  in 
the  severest  nights  gone  below  47°.  Yet,  in  the  summer 
as  well  as  in  the  winter,  the  air  during  the  night  is  as 
pure  and  wholesome  as  can  well  be  conceived.  The 
blankets  are  folded  neatly  over  the  boys'  hammocks,  and 
are  thereby  exj  osed  to  the  air  the  whole  of  the  day, 
which  thoroughly  ventilates  them,  instead  of  being 
lashed  up  and  slowed  in  the  nettings,  as  they  are  in  a 
man-of-war. 

The  plan  of  vcntUation  for  the  orlop  deck  is  very 
complete.  Six  large  ports  have  been  cut  through  the 
ship's  side  on  this  deck,  but  the  wind  is  stopped  from 
blowing  directly  in  on  the  hammocks_  by  glass  sashes, 
hung  on  hinges  placed  on  the  inner  side  of  the  vessel, 
and  18  conducted  by  a  wooden  trunk  on  to  the  deck 
underneath  the  hammock,  finding  its  way  up  the  enor- 
mous hatchways  the  ship  has  been  fitted  with.  In  the 
summer,  a  wooden  shaft,  some  four  feet  square,  .running 
from  the  forecastle  down  to  this  deck,  and  fitted  with  a 
mov.iblo  iron  ventUating  cowl,  forms  a  sort  of  wind- 
sail,  about  10  feet  long,  and  conveys  a  very  large  quantity 
of  pure  air  on  to  this  deck.  The  glass  sashes  are  triced 
up  during  the  day,  and  the  air  is  thus  conveyed  at  once 
to  the  beds  and  blankets. 

KzcoBDS  OP  Phooebss,  AND  Plam  OP  Sbamanship  and 
ScHooi.  Classes. 

The  plan  I  adopt  seems  at  first  very  elaborate,  but  on 
examination  is  found  very  simple. 

Thohcad  schoolmaster  and  chief  seaman  instructor  has 
each  his  book  kept  of  school  and  seamanship  classes.  I 
find  it  answers  very  well  to  have  the  same  number  of 
classes  in  school  as  at  seamanship,  viz.,  five  in  number. 
Examinations  take  place  about  once  _a-month,  when 
boys  uro  promoted,  according  to  their  capacity  and 
knowledge,  from  one  class  to  the  other.     Quick  and 
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frequent  pramotions  preTenta  them  getting  dogguh. 
Esdi  officer  keeps  a  diviBional  list  of  the  boys 
noder  his  charge,  irhich  boys  are  divided  into  two 
-natohes,  starboaid  and  port.  This  list  shows  the 
nnmber  the  boy  receiyes  when  he  joins  the  ship, 
which  is  also  stamped  on  his  clothes;  it  shows  which 
class  he  is  in,  in  school,  seamanship,  and  band,  the 
trade  that  he  works  at  on  board,  whether  tailor,  shoe- 
maker, painter,  or  blacksmith ;  it  also  shows  which  boat 
and  mess  he  belongs  to.  Thus,  any  officer  sees  at  a 
glance,  not  only  the  qualifications  of  each  boy,  but  also 
the  special  duties  assigned  to  him. 

A  "Record  of  Progress  Book  "  is  kept  in  my  office, 
■with  a  page  devoted  to  each  boy,  in  which  is  noted  his 
number  on  the  ship's  books,  his  name  in  full,  height, 
weight,  and  circumference  of  chest,  when  he  joined  and 
whan  he  left.  Therein  is  also  noted,  irom  time  to  time, 
the  marks  he  gets  in  the  various  seamanship  instructions 
in  school,  also  for  swimming,  signalling,  and  for  special 
■nbjects,  such  as  geography,  history,  &c.,  and  elementary 
mrvigation.  The  marks  never  rise  higher  than  4,  and  their 
meaning  is,  4,  "V.  G." ;  3,  "G." ;  2,  "F.|' ;  1,"  Indifferent." 
A  lecord  board  is  placed  on  the  main  deck,  and  is  an 
esact  copy  of  the  record  book,  so  that  any  boy  can  tell 
at  a  glance  bis  value  at  the  last  examination  he  passed. 

Without  going  into  the  details  of  the  different  in- 
structions conveyed  to  the  boys  in  each  class  in  school 
and  seamanship,  which  will  be  better  shown  in  these 
papers,  I  may  say  that  the  boys  are  divided  into  two 
watohes,  starboard  and  port ;  one  watch  goes  to  school  in 
the  forenoon,  and  the  other  to  seamanship  instruction  ; 
and  the  watch  that  W6is  at  school  in  the  forenoon  goes 
to  seamanship  instruction  in  the  afternoon. 

Ok  trb  Exsuutivb  aitd  Oibbb  Staff. 

The  staff  attached  to  the  Qoliath  consists  of  a  captain, 
guperintondent,  chaplain,  doctor,  and  other  officers  of 
the  following  ranks,  viz): — 

Considering  the  class  from  which  the  majority  of  the 
officers  come,  that  of  petty  officer  in  Her  Majesty's 
Navy,  I  am  proud  to  say  that  I  have  never  yet  had  a 
case  of  intemperance;  and  to  show  the  care  with 
■which  they  watoh  over  tho  morals  of  the  boys  under 
their  care,  and  considering  the  former  associalions  of 
many  of  them,  it  is  particularly  gratifying  to  mo  to 
know  I  have  never  hoard  a  profane  or  obscene  word 
fall  from  one  of  these  boys.  This,  I  consider,  is  not  tho 
least  advantage  of  the  training  they  have  here,  for  it 
should  be  remembered  I  have  boys  not  only  sent  from 
the  district  school,  but  many  of  them,  directly  they  go 
from  the  streets  to  the  unions,  are  sent  to  me,  and  I  find 
that  when  there  are  any  turbulent  boys  at  some  of  the 
schools,  it  is  said,  "Oh,  send  them  to  the  Qoliath."  I  con- 
fess I  have  no  objection  to  this  sort  of  boys,  for  there  is 
gmierally  something  in  them,  and  I  rarely  have  any 
oifficulty  in  dealing  with  them,  finding  always  some 
good  in  every  boy. 

BstTTBHS    PBOK  OPPICBBH,   OF  IkSTRWCTIONS    GIVEN    BY 

Opfiobbs,  and  Work  Done  by  Tbades  on  Board. 

The  "  returns  "  I  have  adopted,  as  showing  the  num- 
ber of  boys  under  instruction  in  each  class,  are  very 
simple,  yet  comprehensive,  inasmuch  as  I  can  not  only 
get  a  total  of  the  nimiber  of  boys  employed  in  every  in- 
struction during  the  week,  but  they  also  give  mc  the 
exact  number  employed  in  each  class  forenoon  and 
afternoon  of  each  day ;  they  also  show  me  the  number  of 
carpenter  boys,  tailor  boys,  shoemaker  boys,  &c.,  em- 
ployed on  each  day  ;  and  m  addition  to  this,  I  receive  a 
weekly  report  from  tho  master-tailor,  carpenter,  and 
shoemaker,  of  tho  work  done  by  each  boy  under  them  ; 
and  with  reference  to  the  master- tailor,,  the  exact  num- 
ber of  garments  each  of  his  boys  makes.  In  order  that 
these  carpenter,  tailor,  shoemaker,  and  other  boys,  such 
as  servants,  &c.,  should  not  lose  their  seamanship  and 
school-instruction,  it  is  a  rule  that  they  shall  be  selected 
from  the  first  and  second  classes  in  school,  and  shall 


have  each  alternative  day,  according  to  their  wateh,  at 
seamanship  and  school.  I  find  this  prevents  anything 
like  monotony  of  instruction,  and  the  boys  consequently 
learn  at  a  rate  that  really  surprises  me.  These  are  some 
of  the  returns  which  have  been  made  to  me,  selected  ai 
random  from  a  number  I  have. 

On  the  Financial  Mattebs  and  Depacfxbisation  «p 
THE  Boys. 

There  is  much  to  bs  said  on  this  subject,  but  the  time 
has  hardly  yet  arrived  when  positive  conclusions  can 
be  drawn.  I  may  say,  though,  that  I  think  I  see 
my  way  clearly  to  the  cost  eventually  not  exceeding 
6s.  per  week  per  boy.  I  have  no  doubt  in  my  own 
mind  that  if  the  system  as  followed  out  on  hoazd 
the  Qoliath  be  enlarged,  by  having  additional  training- 
ships  attached  to  her,  and  by  throwing  open  this 
establishment  to  the  parishes  and  unions  of  other 
places  besides  the  metropolis,  boys  can  be  clothed,  fed, 
educated,  and  trained  (in  such  a  manner  as  will  entirely 
and  effectually  prevent  them  from  ever  being  a  burden 
again  on  the  country  as  paupers)  for  something  less  than 
6b.  6d.  per  week  per  boy,  probably  6s.  It  is  remarkable 
how  much  the  habits  of  self-reliance,  independence,  and 
self-respect  have  been  brought  out  by  the  education  they 
receive  in  training-ships  generally. 

On  the  Nbobbsity  of  bathco  a  OorrAOB  HoaPRAi.  or 
SANCTARnnc  ON  Shore,  bbu>noins  to  thb  Sbif. 

It  is  very  necessary,  with  so  large  a  nnmber  of  boys 
as  we  have,  that  we  should  be  able  at  once  to  isolate  any 
cases  of  fever  or  small-pox  that  may  happen  to  break  out ; 
and  as  it  is  almost  impossible  thoroughly  to  do  so  in 
keeping  the  boys  on  board,  the  managers  are  about  to 
miike  arrangements,  by  having  a  house,  at  a  long  leasee 
as  a  sort  of  cottage  hospital.  For  that  purpose,  a  couplo 
of  acres  of  ground  attached  to  the  house,  which  is  veiy 
close  to  the  ship,  will  serve  as  a  play-ground,  which  » 
much  required,  to  break  the  monotony  of  always  living 
on  board. 

On  the  NEeEssiTY  op  having  a  Tender,  fob  thb 
ptrnposE  OP  Tbagbino  thb  Bots  Practicax.  Sba- 

MAH8BIF,    AS    BBOARDS    WoKKINO     A    YbSSEL     UNBEK 

SAfL,  thereby  jncrbabing  the  talite  of  thxx  to 
THB  Sea  servicb. 

The  Board  of  Management  have  very  wisely  purchased 
a  small  brigantine,  of  about  84  tons,  which,  when  fitted 
out,  will  answer  two  purposes,  viz.,  (1)  supplying  the 
ship  with  fresh  water  (of  which  our  consumption  is  very 
great)  and  carrying  our  stores  from  Ix)ndon ;  and  (2J  of 
teaching  the  more  advanced  boys  that  branch  of  practical 
seamanship  which  they  cannot  leam  in  a  stationaiy 
vessel,  that  is,  working  a  ship  under  sail.  She  wiU 
make  short  voyages  to  Sheemess  for  water  every  week, 
and  consequently,  when  a  boy  has  been  in  her  for  two 
or  Aree  months,  with  the  training  ho  has  previously 
obtained  in  the  big  ship,  he  will  be  quite  competent  t<> 
go  to  sea  as  a  useful  ordinary  seaman  in  the  merchant 
service.  I  suppose  there  is  no  river  in  the  world  so  well 
calculated  to  bring  out  a  seaman's  qualities  as  tho  river 
Thames,  for  in  beating  up  and  down  that  river  it  requires 
quickness  of  eye,  activity  of  body,  and  clearness  of  brain, 
as  I  know  from  practical  experience,  havingonce  belonged 
as  a  youngster  to  a  small  ship  that  carried  stores  from 
one  dockyard  to  another,  and  when  wo  always  soiled. 

On  the  necissitt  op  having  one  ob  mobb  TsmxESS, 
SUCH  AS  Frigates  or  otrbr  vxssbls,  wrni  a  tibw 
OP  Incrbabing  ob  Enlarging  the  Stbtbm  of  Tbadt- 
iNG,  without   matbkially   increasing   thb    Staff, 

THEREBY  EoONOHIBINa  THB  EXPENSES. 

The  best  arguments  I  can  bring  forward  in  support  of 
this  plan  are  taken  from  a  leading  article  in  the  Tima, 
of  the  llth  October,  1871,  which,  if  you  will  allow  me, 
I  shall  quote : — 

"The  Board  of  Management  for  the   Foreai-gAie 
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School  ^District  doscrre  public  gratitude  fur  a  very 
«4nesttve  experiment  in  the  treatment  of  pauper 
cUldren.  It  is  too  notorious  that  the  coDtagion  of 
(Aiiperism  is  deeply  seated  in  certain  places  and  certain 
diasea,  and  that  it  has  a  dangeroos  tendency  to  hecome 
hereditary.  Especially  disheartening;  has  been  the  ex- 
perience of  metropolitan  schools  for  the  children  of 
panpcn.  An  exorbitant  expenditure  has  resulted  only 
m  a  few^  partial  and  temporary  successes,  disastrous 
Mare  being  the  general  rule.  The  school-trained  child 
of  pauper  parents  might  remain  intelligent  and  indus- 
trious while  at  school,  bat,  surronnded  by  associations  of 
ignorance  and  idlraiess,  he  has  been  rarely  found  to 
escape  the  dangers  of  his  situation  when  freed  from  con- 
trol, and  sent  ont  to  battle  by  himself  in  the  world. 
Upon  the  constitution  of  the  Forest-gate  school  distiiut 
by  the  onion  of  three  East-end  parishes,  it  was  incum- 
tent  on  the  Board  of  Management  to  provide  new 
sdkoob.  The  outlay  on  school  buildings  would  be  of 
necesmty  large,  and  in  all  probability,  Kir  the  reasons 
above-mentioned,  would  giro  no  satisfactory  return  in  a 
redaction  of  the  ranks  of  pauperism.  Fortunately,  a 
plan  suggested  itself  which  seemed  mere  hopeful  than 
any  former  elTort.  If  a  training  ship  of  considerable  size 
could  be  obtained,  placed  under  able  management,  and 
mumed  with  the  pauper  children,  the  expense,  it  was 
argued,  might  be  lessened.  This,  however,  was  a 
secondary  consideration.  What  was  far  more  important 
was  the  isolation  from  demoralising  influences  which 
ironld  be  secured  by  the  employment  of  such  a  vessel  for 
the  purposes  of  an  industrial  school.  It  was  obvious, 
too^  that  on  board  ship  discipline  could  be  enforced  with 
ba  greater  rigidity  than  in  any  school  on  shore ;  instruc- 
tion in  the  ordinary  educational  elements  could  be  com- 
bined more  easily  with  practical  training  of  every  kind ; 
irasted  energy  and  capacity  be  diverted  more  success- 
folly  to  useful  purposes  ;  and  last,  not  least,  a  great 
national  want  be  in  part  supplied.  The  Admiralty,  we 
must  do  it  the  justice  to  say,  perceived  the  economical 
and  philanthropic  merits  of  the  plan  proposed  by  the 
Board  of  Management,  and  handed  over  to  it  a  fine 
vooden  man-of-war,  the  Ooliath,  of  eighty-four  guns, 
rendered  powerless  by  the  progress  of  modem  naval 
construction.  The  Ooliath  was  fitted  up  at  the  cost  o9 
the  ratepayers,  a  superintendent  was  chosen,  an4  the 
resKi  was  stationed  off  Gravesend,  nearly  a  twelve- 
month ago.  In  our  outer  sheet  may  be  read  an  account 
of  the  visit  of  the  Government  Inspectors,  the  Board  of 
Hanagement,  and  others  interested  in  the  scheme  to  the 
Tcssel  on  Saturday  last,  and  a  summary  of  the  results 
obtained.  It  will  bo  acknowledged,  we  think,  that  the 
adventore  has  so  far  been  successful,  and  that  it  may 
possibly  be  made  to  assume  much  wider  dimensions. 

.  .  .  The  course  of  instruction  adopted  does,  in 
sAbct,  make  sailors  of  many  among  the  boys.  .  .  . 
Thus,  besides  the  regular  supply  of  trained  sailor 
boys  who  may  be  expected  to  take  to  the  Navy.  .  .  . 
there  win  be  a  considerable  residue  brought  up  to 
ateady  habits  of  work  on  shore,  to  skilled  labour  and 
oceupatiiuis  which  ought  to  secure  them  in  after-life  a 
decent  subsistence,  and  a  position  far  above  the  slough 
of  hdplos  and  hopeless  poverty  in  which  they  were 
bom. 

"  Thus  in  every  way  the  substitution  of  training  ships 
filrpanper  schools  is  a  change  for  the  better.  The  rate- 
Myets  find  the  burden  lessened,  while  a  number  of  un- 
Mtanate  children,  who  would  otherwise  be  socially  lost, 
are  draughted  permanently  out  of  the  ranks  of  pauperism . 
The  State  gains  a  sorely-needed  source  of  supply,  which 
tor  a  long  time,  unfortunately,  can  be  in  no  danger  of 
■  uimiiig.  short,  for  its  naval  service.  We  are  complaining 
tkat  the  merchant  service  in  these  days  is  ceasing  to  be 
a  nmwiry  of  seamen,  and  the  difficulty  of  manning  the 
iKTy  bas  presented  itself  more  than  once  lately  in  a  per- 
■liiiiiHi  fashion.  Does  not  the  experiment  tried  by  the 
tVnjit"itsl(  Board  of  Management  point  out  a  solution 
of  ths  difBculty?    We  have  a  splendid  wooden-built 


fleet,  which,  despite  Admiral  RonS's  protests,  will  hardly 
be  again  called  in  use  for  the  purpose  of  actual  war. 
Why  shonlJ  not  some  score  of  our  idle  Hne-of-battle 
ships  and  frigates  be  spared  to  supply  the  places  of  un- 
successful pauper  schools  on  •hore?  The  ratepayers, 
being  reliuvtd  from  the  cost  of  erecting  school  buudings, 
ooulJ  well  afford  to  organise  an  efficient  administrative 
staff;  or,  if  it  was  thought  that  the  tact  and  thought- 
fulness  shown  by  the  Forest-gate  Board  could  not 
always  be  found,  the  control  of  these  school  ships  might 
be  placed  under  the  direct  charge  of  the  Local  Govern- 
ment Board,  the  ratepayers  contributing  to  their  support 
in  ])roportion  to  the  number  of  children  from  each 
district.  In  the  case  of  the  Ooliath  the  parishes  which 
have  made  the  fortunate  and  meritorious  venture  have 
not  a  sufficient  number  of  pauper  childrch  of  their  own 
to  fill  the  ship,  and  it  is  a  significant  fact,  indicating  the 
remunerative  nature  of  the  scheme,  that  boys  from  other 
parishes  are  received  on  board,  trained,  maintained,  and 
clothed  for  less  than  1 1 7  a- j-ear.  The  attempt  to  grapple 
with  the  problem  of  pauperism  in  this  novel  wa)  has  an 
interest  not  only  for  parochial  ratepayers  and  for  states- 
men, who  look  to  our  "  first  line  of  defence  "  with  anxiety, 
but  for  philanthropists,  economists,  and  sanitary  in- 
quirers. We  hear  loud  complaints  about  degeneracy  of 
race  in  England,  and  the  complaints  are  too  painfully 
confirmed  by  the  low  physical  types  to  be  met  with  in 
our  crowded  cities.  It  becomes,  then,  no  trifling  matter 
to  discover  a  way  by  which  this  fatal  tendency  may  in 
part  be  stayed.  We  are  told,  and  we  can  well  believe,  that 
the  training  supplied  on  board  iheOoliath — education  not 
only  in  books,  but  in  work — transforms  with  astonishing 
rapidity  and  completeness  even  the  facial  and  bodily 
characteristics  of  the  street  Arabs  who  have  the  good 
fortune  to  be  drafted  to  the  school  ship  of  Gravesend. 
Dull  eyes  brighten,  narrow  chests  expand,  stunted  figures 
erect  themselves,  and  the  mental  and  moral  nature 
partakes  of  the  healthy  change.  In  this  metamorphosis 
we  have  a  promise  for  the  future.  An  addition  of 
energy  to  the  national  race,  the  rescue  of  thousands  from 
a  life  of  squalor  and  dependence — these  are  gains  worth 
purchasing  at  a  higher  price  than  a  few  out-of-date 
wooden  men-of-war." 

These  supplementary  training-ships,  by  being  moored 
near  each  other  in  a  part  of  the  Biver  Thames,  at  Grays, 
out  of  the  navigation  of  the  river,  may  be  supervised  by 
one  superintendent.  So  far  as  their  internal  economy  is 
concerned,  one  medical  man ;  one  chaplain,  so  far  as 
spiritual  instruction  j  and  one  head  schoolmaster.  One 
bath  for  swimming;  one  cottage  hospital;  one  play- 
ground for  landing ;  one  garden  for  vegetables,  &c. 

The  experiment  initiated  by  Mr.  Goschen  has  proved 
so  far  such  a  complete  suoeess,  that  it  only  now  remains 
to  enlarge  it,  by  increasing  the  number  of  boys,  which 
may  be  done  by  throwing  open  the  entry,  not  only  to  the 
outlying  metropolitan  unions,  but  also  to  the  Midland 
and  other  county  parishes  that  have  no  sea-board,  or  that 
are  situated  at  a  distance  from  the  rivers.  They  mi^t 
send  their  boys  to  the  Ooliath  under  the  same  conditionf 
that  the  metropolitan  parishes  do,  and  there  would  be 
no  difficulty  in  training  2,000  or  3,000  boys.  Under  the 
same  system  pursued  on  board  the  Ooliath,  and  which 
has  been  found  successful,  other  vessels  similar  to  this 
ship,  which  are  now  lying  useless  at  our  naval  seaporia^ 
might  thus  be  utilised,  and  placed  under  the  same  board 
of  management.  These  ships  could  be  moored  close  to 
the  Ooliath^  and  all  the  boys  sent  first  to  her.  After 
having  been  in  her  a  certain  time,  they  could  bo  drafted 
to  these  other  vessels,  under  a  deputy-superintendent, 
&c.  The  Oo/mM  could  thus  form,  so  to  speak,  the  nursery 
to  the  other  ships,  whose  crews  would  consist  of  more 
advanced  and  older  boys,  from  which  boys  iot  sea,  &c., 
coald  be  selected.  ... 

Suppose  four  ships,  sent  by  tho  Admiralty,  similar  to 
the  Ooliath,  to  be  fitted  up  as  training-ships,  under  the 
supervision  and  management  of  the  Board,  which  has 
brought  the  Ooliath  to  her  present  efficient  state  in  the 
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abort  space  of  eigbtoen  months.  They  may  be  made  to 
accommodate  SOO  boys  each,  and  if  the  plan  of  taking 
boys  from  all  or  any  of  the  counties  were  to  be  adopted,  no 
doubt  Uiey  would  be  soon  filled  up.  The  total  number 
vould,  I  am  satisfied,  bo  be|^  fed,  better  educated,  better 
clothed,  and  rendered  more  fit  for  the  battle  of  life,  and 
at  a  cheaper  rate  than  they  possibly  could  be  in  either 
their  district  schools  or  workhouses ;  while  the  certainty 
of  depauperising  these  lads  is  in  itself  a  grand  thing. 
I  have  no  doubt  in  my  own  mind  that  such  a  scheme,  on 
the  scale  I  describe,  could  be  carried  out  by  adopting  the 
system  pursued  on  board  the  Ooliath,  and  the  expenses, 
after  deducting  the  first  cost  of  fitting  the  ships  oat, 
would  be  less  than  five  shillings  per  week  per  boy. 
The  way  in  which  the  lads  who  had  been  under 
training  in  the  Goliath  grow  is  so  remarkable,  that,  at 
the  risk  of  my  paper  being  thought  tedious,  I  cannot 
help  quoting  an  extract  taken  from  a  published  report  of 
Dr.  laddie.  Medical  Officer  of  the  Whitechapel  district : — 

"  In  September  last,  I  availed  myself  of  the  oppor- 
tunity which  was  kindly  afforded  me  to  visit  the  traming 
ship,  Ooliath,  which  is  moored  off  Grays,  Essex,  where  I 
saw  the  most  striking  benefits  resulting  from  fresh  air, 
good  food,  regular  exercise,  personal  cleanliness,  and 
cheerful  industry,  in  the  boys  who  are  taken  from  tho 
Forest-gate  Industrial  School,  and  who  are  in  the  course 
of  training  for  Her  Majesty's  navy.  These  boys  are 
the  children  of  pauper  parents,  and  were  received  into 
the  industrial  school  at  Forest-gate  from  some  of  the 
crowded  and  badly-ventilated  courts  of  the  'Whitechapel 
district.  The  increase  in  the  height,  weight,  and  breadth 
of  chest  in  the  boys  is  most  remarkable.  If  this  im- 
provement in  the  physical  condition  of  the  boys  were 
the  only  benefit  obtained  by  their  living  on  board  ship, 
and  being  subjected  to  Uie  discipline'  necessary  for 
fitting  them  for  useful  service,  it  would  indeed  be  most 
Taluaole ;  but  on  observing  the  countenances  of  tiie 
boys,  I  found  that  they  had  lost  the  usual  peculiar  ex- 
pression of  features  so  common  to  that  class  from  which 
the  boys  are  taken,  and  instecid  of  the  downcast  and 
BuUen  look,  there  was  observable  an  expression  of  in- 
telli^nce  and  cheerfulness,  and  I  was  informed  that 
habits  of  self-respect  are  soon  developed  in  each  of  them. 
_  "  Owin^  to  the  sanitary  and  other  arrangements,  the 
rick  list  IS  exceedingly  small,  averaging  only  one  per 
cent,  and  out  of  400  bovs  in  a  ship  of  2,6^  tons,  where 
a  good  deal  of  hard  work  in  all  kmds  of  weather  must 
be  performed,  only  two  or  throe  cases  of  catarrh  occurred 
during  the  last  wmter,  which,  as  maybe  recollected,  was 
a  severe  one. 

"The  following  are  the  particulars  respecting  the 
phjrsical  condition  of  18  of  the  boys  when  admitted,  and 
thmr  condition  at  the  time  of  my  visit : — 
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"In  referring  to  the  rapid  growth  of  the  boys,  tho 
Captain  mentions  other  instances  than  those  a'bove  re- 
corded. Thus,  one  boy  grew  two  inches  in  seven  months, 
and  his  chest  increased  in  proportion,  so  much  so  that 
ho  was  enabled  to  pass  the  standard  required  for  boy» 
entering  the  navy.  Another  boy  increased  in  height  no 
less  than  2}  inches  in  eight  months,  and  his  chest  also 
increased  in  proportion.  Similar  remarks  will  apply  to 
many  other  of  the  boys." 

This  remarkable  development  I  attribute  to  three 
causes.      Ist.  Improved  food  in  (quantity — more  meat, 

Slenty  of  fresh  air,  pare  ventilation  in  their  sleeping 
ecks,  and  last,  but  not  least,  plenty  of  exercise  and 
really  hard  work.  When  I  tell  you  that  the  whole 
of  the  work  of  that  lar^  ship  (2,596  tons)  is  done 
entirely  by  those  young  children,  whose  ages  are  between 
eight  years  and  fifteen  years,  and  that  no  man  puts  his 
hand  to  a  single  thing  on  board,  except  as  a  matter  of 
instruction,  you  will  be  surprised,  for  keeping;  her  dean, 
is  no  small  matter  in  itself,  but  that  part  of  it  is  so  well 
organised  that  all  the  cleaning  is  done  before  8-30  a.m. 
in  summer,  and  the  remainder  of  the  da^  is  devoted  to 
instruction  of  various  kinds.  The  clothing  is  made  on 
board,  the  boots  are  repaired  on  board,  and  in  short, 
beyond  going  to  sea,  everything  goes  on  much  in  the 
same  manner  as  on  board  a  man-of-war,  always  bearing 
in  mind  that  we  have  children  to  do  the  work — not  men. 
That  the  boys  like  the  life  is  evident,  for  many  gnardianA 
who  have  visited  the  ship  have  taken  the  boys  on  one  ride» 
and  pressed  them  as  to  whether  they  woiud  like  to  go 
back,  but  I  have  only  known  one  or  two  instances  of 
snch  a  case,  and  those  have  been  boys  who  have  been  on 
the  sick  list  for  a  long  time.  The  boats  are  entirely 
managed  by  the  boys  themselves,  and  it  is  oonaideiea 
degradation  to  take  a  boy  away  from  managing  a  boat 
as  a  coxswain ;  in  fact,  one  of  nly  punishments,  and  no 
slight  one  either,  is  not  to  allow  a  boy  to  go  in  a  boat 
in  hia  play-time.  . 

Basrais. 

The  preneral  result*  are,  a  useful,  healthy  oocupatioiv 
whicli  includes,  an  education  that  fits  them  in  aner-liib 
to  be  perfectly  independent,  teaches  them  self-reliance, 
and  gives  them  a  feeling  that  they  are  able  and  willing 
to  gain  a  good  livelihood  in  a  market  which  always, 
reqni/es  strong  arms  and  a  &ir  knowledge  of  their  bad- 
ness, nearly  all  the  theoretical  and  a  great  portion  of  tha 
fractical  parts  of  which  are  obtained  duringtheir  training, 
consider  the  following  results  would  be  gained  by 
establishing  training  ships  under  the  Local  Government 
Board: — 

(1).  For  the  children  in  the  different  anions  aboat 
the  metropolis,  who  possess  such  an  outlet  as  the  Ooliath, 
an  immense  advantage  over  those  who  not  only  drift 
back  from  Onion  fare  to  pauper  society,  or  into  crimen 
but  also  to  those  unhappy  children  who  are  kept  in°t]i» 
anions  in  the  society,  more  or  less,  of  established  adult 
paupers.  I  use  the  word  "  established "  adviaedly, 
havmg  reason  to  believe  that  there  are  many  paupers 
who  look  upon  the  workhouse  as  their  home,  and  as 
an  establishment  instituted  entirely  for  them.  I  say  the 
children  in  the  Ooliath  have  immense  advantages,  for 
they  are  drifted  off  to  an  inspiriting  occupation,  sway 
from  the  lowering  influences  of  pauper  associates. 

(2).  The  maintainance  of  tho  establishment  being 
dependent  on  the  rates,  no  effort  is  required  to  keep  up 
its  efficiency  by  raising  funds  by  voluntary  contributions, 
as  is  the  case  in  the  industrial  schools'  ^ips,  conse- 
quently the  philanthropic  amongst  the  ratepayers  are 
not  constantly  called  npon  to  put  their  hands  in  their 
pockets  for  voluntary  contributions  for  the  support  of 
these  poor  boys,  beyond  what  they  contribute  in  the  way 
of  poor-rates. 

It  appears  to  me  that  many  of  tho  so-called  City  Aiaba, 

instead  of  being  sent  to  a  reformatory,  which  at  oDoe 

cuts  off  from  them  the  chance  of  being  allowed  to  join 

the  navy,  might  be  sent  to  a  unioa,  and  thence  to  a  dis- 

Digitized  by  VjV^J 


JOUBNAL  OP  THE  800IBTY  OF  ABTS,  Mabob  8,  1872. 


809 


Met  achool,  afterwarda  to  be  drafted  on  board  the  Ooliath, 
wk«rB,if  the  law  wonid  allow,  they  might  be  bound 
ajniaitioea  to  the  anpeiintendent,  with  a  clanae  in  the 
iBaentiire,  by  which,  when  opportunity  offered,  being 
afmfficieiit  age  and  long  enongh  in  training,  they 
Aonld  be  transferred  to  a  sea-going  ship.  There  shoold 
be  wme  means  taken  to  pteTcmt  £e  discharge  of  these 
Inya  in  the  midst  of  their  training ;  bnt  this,  of  course, 
«wld  interfiBre  with  the  worting  of  the  Poor-law  rules. 

Fiom  vay  experience  I  might  suggest  a  few  things 
that  would  considerably  improve  the  working  of  the 
ayii«m,  and  be  of  much  ben^t  to  the  boys  ;  but  this  is 
tnading  on  rather  dangerous  ground,  as  there  might  be 
some  objection  on  the  part  of  those  in  authority,  unless 
it  b«  considered  that  a  ship  is  very  different  from  a  dis- 
tact  MJiool,  and  should  b«  governed  by  different  rules 
&om  those  which  obtain  in  the  district  and  woikhouse 
aBbools  on  shore.  I  need,  therefore,  at  present  say  no 
■ore  on  this  head,  beyond  noting  such  as  appointments 
and  discharge  of  officers,  admitUnee  and  ouoharge  of 
boya 

Some  of  the  rules  iHiich  govein  the  internal  eoonomy 
of  Greenwich  Hospital  School  might  be  made  applicable 
ta  ths  G*iuUk  with  great  adranta^ 

The  reasons  why  I  would  use  the  6oliath  as  a  sort  of 
musety,  or  first  admittanoe  ship,  are  several. 

lat.  Boys  of  a  much  more  tender  age  conld  be 
iwhmitted,  and  go  throng^  a  sort  of  preliminary  train- 


2Dd.  The  big  and  little  hoys  wonld  not  all  be  mixed 
19  togeiher,  which  would  be  very  expedient. 

Std.  The  dietary  scale  might  be  different  on  board  the 
maatry  tnm.  that  of  other  ships. 

'Ufa.  The  staff  for  the  supplementary  training  ships 
ought  be  also  trained  in  the  system  pursued  on  board 
the  Otliaih,  and  could  look  forward  to  promotion. 

I  flaish  my  paper  with  quoting  an  extract  from  the 
XruHttd  Magmin*  : — "  A  man  or  boy  on  board  ship  who 
is  naaoquainted  with  his  daties  is  not  only  an  impedi- 
xaeak  and  a  imisance,  but  is  a  source  of  absolute  danger. 
Wis  appeal  eameaUy  to  masters  and  owners  of  British 
shitia  to  do  what  they  can  to  set  good  British  seamen 
into  their  ships.  There  are  ]denty  of  boys  who  want 
enployment.  Begin  with  the  boys,  and  we  mast  have 
good  men.  It  is  worth  while  for  masters  to  put  their 
akoaldeis  to  the  wheel  and  secure  employment  for  these 
boj-3.  It  we  once  get  a  supply  of  inteUigent,  healthy 
fa^ra,  the  <3i«.(ipHnA  of  the  mercantile  marine  will  be 
saouiaj,  and  expense  and  desertion  will  decrease.  The 
tuaiaf-ahips  oan  sapply  boys  who  already  know 
much  of  their  work,  and  who,  on  account  of  their 
habits  of  cleanliness  and  ready  obedience,  as  well  as 
their  knowlc^e,  arc  of  great  value.  If  our  readers 
wfao  are  connected  with  ships  will,  when  they 
want  a  boy  or  an  apprentice  to  the  sea  service,  give  the 
tiaining-ships  a  ctdl,  they  will  probably  find  such  a  boy 
aa  they  want.  We  cannot  too  emphatically  call  attention 
to  these  valuable  institutions.  A  list  is  given  of  them 
farther  on.  We  only  have  to  make  one  suggestion,  and 
that  ia,  that  these  boys  are  generally  valuable  in  propor- 
tion to  their  age.  If  a  trained  boy  of  sixteen  can  be  got, 
wfl  would  say,  take  him  in  preference  to  one  much 
yonago' ;  but  take  a  trained  boy  of  any  age  in  preference 
to  aa  untrained  one." 

And  now,  &Ir.  Chairman,  Indies,  and  Gentlemen,  allow 
B»  to  thxuik  you  for  the  kindness  and  attention  you  have 
shown  me,  in  permitting  me  the  honour  of  reading  this 
aofoewhat  dull  and  tedious  paper  to  you. 

DISCUSSION. 
Xr.  Charlw  Home  was  happy  to  be  able  to  give  his 
tieliiiiiiiij  to  the  excellent  training  given  to  the  boys  on 
board  the  OolUth,  being  one  of  the  Guardians  of  the 
Croydon  Union,  which  sent  many  boys  to  the  ship.  He 
eooadered  that  much  better  results  were  ]m>ducea  there, 
«Bd  at  leas  expense,  Uua  at  Anerley.    He  had  a  boy  in 


his  own  service  who  had  been  to  sea,  and  found  him 
much  more  handy  and  useful  than  boys  in  general,  and 
such  had  always  been  his  experience.  The  most  im- 
portant  point,  however,  was  that  such  a  system  effected 
the  depauperisation  of  the  children,  and  this  was  worth 
any  expense  which  it  involved.  He  had  visited  the 
Industrial  School  at  Anerley  several  times,  and  must 
agree  with  Captain  Bourchier  that,  though  the  girls 
looked  bright  and  cheerful,  there  was  a  dejected  look 
about  the  boys,  which  was  very  different  to  the  appear* 
ance  of  the  boys  on  board  Uie  Ooliath.  It  was  very 
pleasing  to  see  the  affection  which  the  boys  who  had 
been  to  sea  had  for  their  old  home,  when  they  returned 
from  a  voyage.  He  had  especially  noticed  this  on  the 
Chichuttr,  which  had  many  "old     boys. 

Captain  OnMrfod  said  he  had  known  Captain  Bourchier 
since  1 848,  and  had  much  pleasure  in  adding  his  testimony 
to  the  good  results  produced  on  board  the  Ooliath  by  the 
admirable  systum  of  discipline  and  kindness  there  in 
force.  He  had  had  the  pleasure  of  spending  two  Sunday* 
on  board,  and  was  much  delighted  with  the  behaviour  of 
the  boys,  both  at  service  and  in  singing  grace  before  and 
after  meals.  Discipline  was  carried  to  a  perfection  that 
could  never  be  attained  anywhere  but  on  board  ship,  the 
sound  of  the  bugle  acting  like  an  electric  shocl^  and 
bringing  them  all  to  attention  in  a  moment.  The  ques- 
tion of  depauperising  the  children  was  of  great  import- 
anco ;  but,  as  an  ola  naval  ofBoer,  he  also  looked  upoa 
such  a  system  as  an  admirable  nursery  both  for  the 
Royal  Navy  and  the  mercantile  marine.  He.  was  sorry 
to  hear  that  the  navy  had  become  unpopular,  and 
that  the  Admiralty  had  been  obliged  to_  offte  a 
free  kit  to  the  men  to  get  them  to  join.  He 
conld  not  tell  what  was  the  reason  of  this  feel- 
ing; but  the  merchant  service  was  almost  of  equal 
importance,  as  by  its  means  the  products  of  all  the 
world  were  brought  to  our  shores,  and  civilisation  was 
extended  all  over  the  globe.  Ho  hoped,  therefore,  that 
the  system,  which  had  proved  so  successfo],  would  be 
extsnded  without  loss  of  time.  It  seemed  to  him  very 
desirable  that  some  of  the  old  hulks,  which  were  now 
kept  up  at  great  expense,  should  be  placed  round  the 
coast,  and  xaeA  as  training  ships  in  the  same  way,  so  that 
these  poor  boys,  who  were  growing  up  in  ignorance  and 
vice,  might  be  taught  to  earn  an  honest  uvelihood  foe 
themselves.  He  had  seen  a  report  that  the  government 
intended  to  sell  or  break  up  the  Victory,  but  it  occurred 
to  him  that  it  would  be  much  better  to  torn  her  into  a 
second  Ooliath,  and  thus  do  honour  to  Nelson's  memory. 
The  system  might  with  advantage  be  extended  to  ail 
the  unions  throughout  the  country ;  and  even  if  all  the 
boys  did  not  hereafter  become  sailors,  they  would  be 
none  the  worse  for  the  training  they  had  had. 

The  Hon.  W.  W.  Vernon,  as  a  member  of  a  nnion 
which  had  sent  47  boys  on  board  the  Goliath,  was 
anxious  to  express  his  hearty  concurrence  in  the  senti- 
ments expressed  by  previous  speakers,  as  to  the  moral 
and  physical  improvement  of  the  boys  under  the  splendid 
discipline  to  which  they  were  subjected.  He  hoped  that 
before  long  the  guardians  of  unions  throughout  the 
country  would  have  opportunities  of  sending  their  boys 
to  training  ships,  and  suggested  that  a  Boman  CatbtAc 
ship  might  be  started  for  the  accommodation  of  the 
numerous  Irish  Roman  Catholic  boys  in  the  various 
unions. 

Kr,  Botly  said  Captain  Bourchier,  in  mentionfaig  gym- 
nastics, did  not  refer  to  swimming,  and  knowing  that 
many  sailors  wsre  unable  to  swim,  he  wished  to  know  if 
this  useful  accomplishment  was  not  taught ;  for  in  his 
opinion,  every  boy  in  the  kingdom  ought  to  learn. 

Ci^t.  Boniohier  said  it  was  quite  by  inadvertaaoe  that 
swimming  was  not  mentioned.  They  had  a  splendid 
bath,  60  ft.  long  by  30  ft.  wide.  When  it  came  dowa  in 
May,  only  29  boys  in  the  ship  could  swim,  bat  by  the 
,  end  of  the  biithing  season  this  was  increased  to  187. 
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Hr.  TTvedale  Corbett  said  that  bavins'  visited  the 
CMiath  several  times,  as  Metropolitan  Poor-law  In- 
■pector,  he  felt  it  due  to  Captain  Bourchier  to  bear  his 
teatimony  to  the  admirable  manner  in  which  it  was 
managedC  and  to  the  marvellous  effects  produced  upon 
the  boys  who  had  been  trained  there.  He  had  been 
struck  with  it  on  every  occasion,  and  especially  with  the 
affectionate  confidence  which  all  the  boys  seemed  to 
hare  in  Captain  Bourchier  and  their  officers,  coupled  of 
course  with  the  greatest  respect.  This  was  one  of  the 
best  features  in  the  ship.  He  did  not  know  that  any- 
thing had  been  overstated  by  Captain  Bourchier,  but 
rather  the  reverse.  He  thought  great  thanks  were  due 
to  Mr.  Qoschen,  who  inaugurated  the  experiment,  to 
Mr.  Scrutton  and  the  members  of  tho  Forest-gate 
School  District,  who  conducted  it,  and  above  all  to 
Captain  Bourchier,  who  had  brought  it  to  such  a  sucoesa- 
taX  issue. 

Hr.  J.  W.  Franklin,  as  a  member  of  the  Holbom 
Union,  which  had  sent  about  SO  boys  to  the  Ooliath  train- 
ing ship,  had  great  pleasure  in  adding  his  testimony  to 
the  good  effects  produced  upon  the  children  they  had 
sent  there.  When  he  visited  the  ship,  the  captain  was 
absent,  but  he  was  ably  represented  by  the  officer  in 
command  ;  and  he  trusted  similar  institutions  would  be 
increased  throughout  the  kingdom.  He  thought  the 
guardians  of  the  various  unions  wanted  educating  in 
this  matter,  and  suggested  that  a  copy  of  this  paper 
should  be  sent  by  the  Society  to  the  various  unions, 
which,  he  believed,  would  tend  to  develops  opinion  upon 
the  subject. 

Kr.  Hamilton  thought  Jostioe  had  hardly  been  done 
to  the  Forest-gate  Dirtrict  Schoolj  as  the  body  who  had 
taken  the  initiative,  at  their  own  nak,  in  this  experiment, 
for  so  it  was  in  the  beginning.  No  doubt  a  great  deal 
of  the  snoceas  was  due  to  the  admirable  manner  in  which 
Captain  Bourchier  superintended  it;  but  there  was  one 
Rubjeot  he  had  not  alluded  to,  which  it  might  be  as  well 
mention,  and  that  was  the  great  influence  for  good 
vhidi  was  brought  to  bear  upon  the  boys  by  the 
weaence  of  Ca|>tain  Bonrchier's  family  on  board  the  ship. 
The  softening  influence  of  tho  female  sex  was  displayed 
in  every  part  of  the  organisation,  especially  as  the 
female  members  of  the  &mily  entered  with  gnat  eaetgy 
into  all  amusements  and  occupations  of  the  boys.  He 
thought  this  should  not  be  forgotten,  though  ho  feared 
that  it  was  not  every  Ooliath  which  would  be  so  fortunate. 

TSx.  Clulstoplier  Cooke  said  when  at  Portsmouth  last 
sonuner  he  asked  several  old  seamen  whether  it  was 
possible  to  take  the  Victory  round  to  fiheemess,  when 
they  were  of  opinion  that  it  could  be  done  in  fine 
weather.  If  so,  he  thought  it  ought  to  bo  attempted, 
for  it  would  be  a  disgrace  to  the  country  that  Ixird 
Nelson's  ship  should  be  broken  up.  It  would  be  much 
better  to  bringher  to  Sheemess,  and  fit  her  up  similar  to 
the  Ooliath.  He  fully  agreed  as  to  the  importance  of 
swimming  and  gymnastics,  and  mentioned  a  case  occurring 
in  a  school  in  Boston,  where  a  boy,  whose  unruliness  was 
a  ^peat  source  of  trouble  to  his  master,  had  been  rendered 
quite  tractable  by  having  his  superabundant  energy  ex- 
pended in  a  little  hard  work. 

Kr.  Dibdin  was  much  pleased  with  the  excellent 
paper  he  had  heard,  and  said  the  real  question  involved 
was  the  utilisation  of  a  very  useful  product  which  at 
present  was  not  used.  This  was  one  way  in  which,  ap- 
parentiy,  a  great  number  of  boys  might  be  educated  to 
ndfil  osefhl  ninctions  in  life,  and  pass  from  the  ranks  of 
pauperism  to  those  of  respectable  citizens,  and  this  was 
what  all  who  had  the  interest  of  their  country  at  heart 
ought  to  keep  in  view.  The  difficulty  in  raising  so 
many  thousands  of  children  in  this  country  from  the 
miserable  state  in  which  they  were,  appeared  to  be  the 
want  of  some  piactical  means  of  doing  so  without  dis- 
eossing  abstract  questions,  which  always  led  to  disputes. 
It  was  a  lamentable  fact  that  so  many  thousands  of 


children,  in  tho  metropolis  alone,  wero  simply  trained 
up  as  paupers  and  criminals,  when  they  might  do  some- 
thing better,  and  he  hoped  the  Poor-law  Board  would 
take  the  matter  up,  and  not  leave  it  entirely  to  the 
guardians.  He  hoped  that  before  long  there  would  be 
similar  training-ships  all  round  the  coast,  in  which  the 
boys  might  be  trained  up  in  the  same  excellent  manner 
they  had  had  described. 

Hr.  WiUiama,  as  representing  the  Chiehaier  training 
ship,  thought  that  a  little  caution  should  be  exercised  in 
the  multiplication  of  the  ships.  It  seemed  to  be  the 
general  idea  that  these  ships  should  be  multiplied  all 
round  the  coast,  but  already  there  had  been,  since  the 
establishment  of  the  Gtichater,  in  1867,  some  eight  or 
nine  other  ships  established,  one  at  Dondee,  and  one  on 
Uie  Clyde,  one  on  the  Humber,  one  at  Newca8tle-<»- 
lyne,  one  at  Bristol,  and  others  elsewhere.  It  was  no 
use  to  train  up  4,000  or  6,000  boys  unless  employment 
could  be  found  for  them  afterwards.  For  the  first  two 
or  three  years  after  the  establishment  of  the  ships 
there  was  a  greet  stagnation  in  trade,  all  kinds  of 
hands  were  thrown  out  of  employment,  and  they  could 
not  get  their  boys  out.  It  was  only  in  the  last  two  or 
three  years  that  a  spurt  had  taken  place,  and  now  their 
boys  went  off  very  rapidly.  A  time  might  come  agaia 
when  the  shipping  interest  wonldnot be  so  flouridiingM  at 
present,  therefore  the  guardians  and  the  Poor-law  Boaid 
must  take  care  not  to  nave  too  many  of  these  ships.  H« 
thought  there  were  enough  at  present.  A^^ain,  now  that 
captions  and  shipowners  were  opening  their  eyaa  to  the 
fact  that  something  was  to  be  got  out  of  the  boys  tnined 
in  these  ships,  it  was  very  cQfficult  for  a  land-boy  to 
get  employment.  The  returns  showed  that  during  thft 
last  month  Uiey  had  sent  eight  boys  into  the  Royal 
Navy,  and  during  the  same  period  they  had  also  got 
some  twenty-eight  into  the  merchant  service.  Tlieao 
had  been  taken  from  the  streets,  trained  in  the  ships,  and 
were  now  able  to  earn  their  own  livelihood  bonesUy. 
From  their  shipping  master's  returns,  he  found  that  16 
boys  had  gone  on  their  second  and  third  Toyafes  as  aU» 
seamen,  thus  showing  that  when  onoe  toe  lads  wars 
trained  they  loved  &eir  profession,  and  stock  to  it. 
During  the  year  1871,  they  placed  39  in  the  BoytlNavy, 
and  192  in  the  merchant  service,  and  during  the  same 
period  ships  were  provided  for  245  other  boys,  who  re- 
shipped  on  their  second,  third,  fourth,  fifth,  sizti^  and 
even  seventh  voyage. 

Captain  Crawford  did  not  think  they  need  be  afraid  of 
educating  too  many  boys.  He  proposed  that  the  Socicity 
of  Arts  should  t^e  the  matter  in  hand,  and  send  » 
deputation  to  urge  the  matter  upon  the  proper  authoritaea. 

Hr.  E.  C,  TuCasll  said  he  was  well  acquainted  with  &» 
Goliath,  as  it  had  been  his  duty  to  visit  the  ship,  and  h« 
thought  if  the^  multiplied  the  vessels  they  must  alao 
multiply  Captain  Bonrchiers.  He  thought  it  must  be 
manifest  to  everyone  that  Capt.  Bourchier  had  a  power  of 
managing  children  which  very  few  had,  and  it  was  to  that 
fact  l£at  the  success  of  the  ship  was  due.  He  said  in  the 
paper  that  he  did  not  think  the  largest  men  always  made 
the  best  sailors  ;  but  two  yefus  ago  the  Admiralty  pmfc 
forth  a  regulation  by  which  they  would  not  allow  any 
boy  to  enter  their  training  ships  unless  16  years  of  agc^ 
4  n.  101  in.  in  height  He  thought  in  the  lower  rlassea 
of  life  boys  at  that  age  did  not  generally  reach  thsit 
height,  although  they  speedily  grew  when  they  had 
better  food  and  training  than  that  to  which  they  had. 
been  accustomed.  This  was  confirmed  by  Mr.  WilUamaT 
statement,  that  during  the  past  year  only  39  boys  had 
entered  the  navy,  although  192  went  into  the  merchant 
service.  He  thought  this  was  a  mistake  on  the  part  of 
the  Admiralty,  and  hoped  they  would  see  fit  to  uter  it. 
It  was  true  they  got  many  boys  bom  the  eonntry 
answerins;  their  requirements,  but  they  were  by  no 
means  so  bright  in  intellect  or  so  capable  of  instruc- 
tion as  town  boys  would  bo,  much  less  such  boys 
as  were  trained  in  the  Ooliath.,  Tli^^^f^anotlter 
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obctade  also  briefly  alluded  to,  that  'bojt  cotild  not  be 
placed  on  boatd  the  ship  without  the  consent  of  their 
parents  or  g^oardians,  and  this  being  a  Parliamentary 
regulation,  it  could  not  be  altered  by  the  Poor-law  Board ; 
bat  still,  it  seemed  most  absurd  that  such  a  regulation 
should  stand  in  their  way,  as  it  often  did.  As  to  having 
•  Boman  Catholic  ship,  he  saw  no  necessity  for  that,  for 
the  religious  opinions  of  all  sects  had  been  specially 
proTided  for  since  the  first  foundation  of  the  Poor-law. 
He  gave  his  hearty  concurrence  to  all  that  had  been  said 
in  praise  of  the  system  adopted  on  board  the  Ooliath,  and, 
although  a  landsman  himself,  he  was  borne  out  in  his 
riew  by  various  admirals  and  other  gentlemen  connected 
-with  the  sea,  whom  he  had  taken  to  visit  it. 

Xr.  Corbett  said  Captain  Bourchier  introduced  a  prise 
for  the  two  most  popular  boys  on  board  the  ship,  which 
he  thought  a  most  excellent  plan.  The  winners  were 
■elected  by  the  boys  themselves,  who  were  pretty  nearly 
Yxmnimoos* 

Tke  Chaimaa,  in  presenting  a  rote  of  thanks  to 
Captain  Bonrchier,  remarked  that  an  observation  fell 
from  Hr.  Tnfiiell,  to  the  effect  that  these  ships  might  be 
increased  very  easily,  but  men  like  Captain  Bourchier 
vrere  needed  to  saperintend  them.  He  begged  to  say 
that  he  had  known  Captain  Bourchier,  who  was  a  pupil  of 
his  own,  and  therefore  he  did  not  wish  to  lessen  the  re- 
spect in  which  he  was  held,  but  he  believed  there  were 
many  naval  officers  perfectly  competent,  and  would  do 
the  duty  with  the  same  zeal  as  Captain  Bourchier.  There 
-was  one  immense  addition  to  Captain  Boorchier's  merits, 
and  that  was  in  his  charming  wife  and  family.  They 
knew  that  where  ladies  would  come  and  help  in  the 
edncation  of  youths,  they  could  do  more  than  gentle- 
men. Ho  considered  this  question  was  one  of 
great  national  importance,  and  as  an  officer  of 
ttia  navy  he  should  naturally  put  its  importance 
in  the  paint  of  view  of  the  defence  of  their  country 
first ;  but  he  would  not  refer  further  to  that.  It  was 
li^tt  he  should  state,  in  reference  to  Captain  Crawford's 
remarks,  that  the  Society  of  Arts  should  take  some 
pahBc  action  with  regard  to  the  increase  of  training 
diips,  that  the  Society  could  do  nothing  more  than 
innte  public  discussion  upon  such  a  matter.  All  who 
were  interested  in  the  maUor  might  come  forward  and 
eziseas  thdr  views,  which  were  conveyed  to  the  public 
m  the  pages  of  the  Journal,  but  further  than  that  the 
Society  could  not  go.  With  regard  to  the  religious 
question,  that  was  the  great  difficulty  with  regard  to  all 
a&ncation ;  but  in  the  navy  they  all  lived  toother, 
Boman  Catholics,  Protestants,  and  Dissenters,  m  the 
greatest  harmony.  He  had  commanded  ships  and  fleets, 
Dot  he  had  never  known  a  quarrel  arise  upon  any  religious 
question.  Tet  it  was  well-known  that,  taking  seamen  as 
•  body,  there  were  no  men  who  feared  their  GK)d 
more.  In  conclusion,  he  would  only  say  to  Captain 
Bonrchier,  "  Qo  on  and  prosper,"  and  hoped  the  name 
whidi  his  ship  was  getting  m>m  the  public  would  led 
to  a  grw^^i"'  increase  in  the  number  of  similar  ships,  for 
the  pabUc  were  becoming  thoroughly  aware  of  the  ad- 
Ttatages  of  this  education  on  board  ship,  where  the  boys 
wen  mbject  to  a  discipline  which  could  never  be  obtained 
onlaod. 

The  vote  of  thanks  having  been  passed,  the  meeting 
■spsrsted. 

OHAHHXL  PASSAGE. 

The  Committee  met  on  Tuesday,  January 
23rd,  at  3  o'clock.  Preaent — MeaarB.  Seymour 
Tralon  (in  the  chair),  P.  A.  Abel,  P.R.8., 
E  Chadwick,  O.B.,  Captain  Donnelly,  R.E., 
Mtjor-General  Eardley-Wilmot,  Vice-Admiral 
Omtnanney,  O.B.,  P.R.S.,  and  Captain  Robert 
Scott,  R.N. 


Henry  Cole,  Esq.,  C.B.,  attended,  and  gave  evidenc» 
as  to  the  inconveniences  and  shortcomings  of  the  exist- 
ing arrangements : — 

Captain  Donnelly — I  believe  you  have  often  crossed 
the  Channel,  to  Calais,  Boulogne,  and  Ostend,  during  the 
last  10  or  15  years  P — Very  frequently,  in  connection 
with  the  several  exhibitions  that  have  taken  place  in 
Paris,  also  on  official  duties,  and  also  privately.  I 
have  had  personal  experience  of  almost  every  phase  of 
crossing.  I  have  enjoyed  myself  on  the  upper  deck  on 
a  fine  day.  I  have  been  thoroughly  wetted  through  on 
a  wet  day  on  the  deck.  I  have  been  sometimes  even 
wetted  through  in  the  private  cabins  on  a  bad  day.  I 
have  been  obliged,  at  the  commands  of  ladies  who  havo 
been  with  me,  to  descend  into  the  cabin  below,  from 
which  I  have  retreated  as  quickly  as  possible,  for  that 
really  was  the  worst  part  of  the  whole  business.  During 
the  Paris  Exhibition,  I  had  a  suit  of  mackintosh,  in 
which  1  thought  I  could  have  defied  the  water.  I  had 
boots,  trowsera,  a  cap,  and  a  cape  long  enough  to  come 
over  my  legs,  but  I  am  bound  to  say  it  did  not  altogether 
answer,  and  I  was  obliged  to  give  it  up.  Therefore, 
from  the  point  of  vi^w  of  a  persecuted  traveller,  I  have 
had  as  many  grievances,  of  all  varieties,  as  most  people. 

Q. — Of  the  various  routes,  which  have  you  observed 
most  carefully ;  and,  with  respect  to  the  aeparture  and 
arrival  of  passengers  and  goods,  which  do  you  consider 
the  beet  ? — fixperience  has.  taught  me  to  prefer  the  tidal 
service  between  Boulogne  and  Folkstone.  In  the- 
Calais  route,  I  did  not  remark  any  great  difference  in 
time  during  the  greater  part  of  the  year.  The  Boulogne 
boats  are  larger,  although,  in  the  winter,  when  large 
boata  are  most  needed,  they  sometimes  put  yon  in  smidl 
ones.  I  have  found  the  fewest  disagreeables  in  the 
Boulogne  boats,  on  account,  1  think,  of  their  size  and 
oommodiousness ;  and  I  am  bound  to  say  that  as  long  as 
you  have  a  steamer,  I  do  not  think,  on  a  fine  day, 
when  you  can  stay  on  deck,  yon  can  have  anything 
better  than  a  tidal  steamer.    It  is  very  swift,  it  is  yerf 

fleasant;  in  &ct,  I  have  not  a  word  to  say  against  it. 
t  is  only  when  there  is  doubtful  weather  that  the  pas- 
sage becomes  troublesome. 

Q. — Have  yon  not  found  that  a  good  deal  of  time  is- 
lost  by  mixing  goods,  fish,  bnUion,  and  passengers 
altogeuier,  and  in  getting  them  on  board  P — Yes;  I  have 
frequently  remarked  that.  Last  year,  I  stayed  at  Folks- 
tone  for  some  weeks,  and  I  used  to  watch  me  tidal  boata 
going  out.  I  know  that  the  company  does  the  best  it 
possibly  can  under  the  difficulties  of  the  case.  Of  course, 
the  company  has  to  get  ita  five  per  cent,  if  it  can,  and 
therefore  it  does  everything  which  the  passengers  will 
bear  towards  geUing  the  five  per  cent.  Perhaps  there  is 
no  remedy  for  it.  I  do  not  know  whether  yon  can  make 
the  directors  g^ve  up  aiming  at  6  per  cent.,  but,  un- 
doubtedly, there  is  a  good  deal  of  contradiction  in  the 
practice.  People  are  made  to  believe  that  the  journey 
can  be  performed  in  from  nine  to  ten  hours ;  but  on  one 
occasion,  I  observed  that  the  boat  was  delayed  in  Folke- 
stone harbour  very  nearly  40  minutes.  It  was  a  very 
heavy  train ;  there  was  a  great  deal  of  luggage,  whidb 
was  transferred  with  a  barbarous  recklessness,  which 
seemed  to  me  quite  unnecessary.  Everything  was 
tumbled  together — hat-boxes,  baths,  ladies'  dress-boxes ; 
not  a  bit  of  system.  On  one  occasion,  I  happened  to  be 
standing  and  conversing  with  as  experienced  a  marine 
en^neer  as  any  in  this  country,  and  he  said,  "  Is  not 
this  barbarous  r  Tou  know  they  say  that  nothing  can 
be  done  te  remedy  it ;  that  it  is  m  the  nature  of  things 
that  all  these  articles  must  be  tumbled  down  together  ; 
they  do  it  to  save  time.  It  has  been  suggested  that  they 
might  sort  the  large  from  the  small,  and  shift  them  by 
some  more  rapid  and  convenient  process  into  the  vessel ; 
hot  they  say  they  cannot.  I  believe  it  is  the  5  per  cent, 
that  stands  in  the  way."  Then,  besides  all  this  difficulty 
with  tibe  luggage,  there  was  an  unusually  large  quantity 
of  bullion.  Probably  it  is  cheaper  to  carry  bullion  by 
the  passenger  steamer  than  to  send  it  by  another.    It 
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tB»y  be  safer,  bnt  I  do  not  know  -why ;  I  aasame  it  is. 
^Diere  va*  a  great  deal  of  it,  however,  and  there  was  a 
most  enormous  quantity  of  herrings,  enongh  almost  to 
fllltheheadof  theTeaaeL  All  this  was  tumbled  together 
as  it  would  be  in  a  pantomime.  The  luggage  was  partly 
put  down  in  the  hcud ;  the  silrer  bars  were  1^^  about 
the  deck  wherever  there  was  room ;  the  fish  stmking  and 
incommoding  everything;  the  second-class  passengers 
being  turned  anywhere.  The  6  per  cent  was  the  real 
cause  of  all  this  confusion,  because  as  to  its  not  being 
possible  to  let  paasengen  have  a  comfortable  steamer  to 
themselves  and  their  luggage,  and  sorting  the  latter  a 
little,  it  is  quite  absurd.  Nobody  can  say  that  it  is  im- 
possible, if  the  6  per  cent,  did  not  stand  in  the  way. 
Therefore,  my  observation  led  me  to  think  that  if  the 
Sonth-Eastem  would  systepoatise  its  arrangements  rather 
more  than  at  raeaent,  it  might  be  even  to  its  commercial 
advantage.  During  my  stay  at  Folkstone  this  kind  of 
thing  was  always  going  on,  more  or  less,  and  I  used  often 
to  speak  to  people  who  took  an  interest  in  the  subject. 
They  would  say  it  would  not  pay  to  alter,  and  no  doubt 
it  is  a  theory,  more  or  less  sound,  that  it  would  not  pay. 
But  it  haa  not  been  tried,  and  the  moral  1  draw  is  this — 
that  before  you  ask  the  q)eculBting  public  to  go  to  great 
expense  for  all  kinds  of  remedies,  it  would  appear  to  be 
inuch  more  sensible,  and  leas  riskful,  first  to  try  and 
improve  existing  arran^menU  as  far  as  possible. 

Q. — ^Then  wiUi  reference  to  your  statement  that,  in 
fins  weather,  the  Boulogne  tidal  boats  are  as  good  as 
possible,  yon  would  except  this  point  of  the  rough 
treatment  of  the  luggage,  and  the  mixing  of  fldi, 
bullion,  and  passeo^rers  F — Certainly.  I  simply  mean  that 
tile  boats  are  beauttful  boats— very  speedy  ;  and  so  lon^ 
AS  yon  can  be  oa  deck  I  do  not  think  any  bigger  steameta 
wiU  improve  upon  them.  A  tunnel,  of  comae,  is  another 
afiair. .  I  only  say  they  are  capital  steamers,  exoeUently 
managed,  and  in  fine  weather  it  is  a  very  agreeable 
journey,  and  as  quick  as  ever  you  can  expect  it  to  be,  in 
my  opmion. 

Q. — Then,  even  in  fine  weather,  there  is  time  lost,  and 
a  good  deal  of  inconvenience  oaosed  by  the  mixtnfB  of 
floods  and  passengers  F — Yes ;  the  very  day  I  am  speak- 
ing of  was  a  splendid  day,  and  they  had  a  beautiful 
passage,  but  they  were  delayed  40  minntes,  and  the 
passengers  certainly  coold  not  walk  about  the  deA  in 
'Conaequenoe  of  the  baggage. 
-'  ~  Q. — Do  not  you  find,  irrespective  of  the  amnge- 
menta  made  wiui  regard  to  the  baggage  and  so  on,  tJbat 
the  comfort  of  the  passengers  is  not  sufficiently  attended 
to  in  the  absolute  construction  and  form  of  the  boats 
themselves  F — I  will  take  one  of  the  beet  steamersy and  in 
bad  weather  those  who  will  not  brave  the  cold,  and  those 
who  have  not  secured  private  cabins,  must  go  down  into 
the  very  nasty  cabin  below,  whi(^  even  if  your  stomach 
:  I  pretty  strong,  is  sure  to  make  you  ill.  I  feel 
perfectly  certain  that,  if  proper  scientific  advice  was 
taken,  and  it  waa  made  somebody's  busioeas  to  render 
that  cabin  a  tolerable  or  endurable  place  to  be  in — if  it 
were  properly  ventilated — it  would  be  an  advantage,  even 
from  the  company's  6  per  cent,  point  of  view.  If  Mr. 
Eborall  and  Sir  Edwfud  Watkm  were  obliged  to  go 
over  every  day  until  it  was  made  sweet  and  wholesome,  I 
have  not  tiie  least  doubt  that,  in  leas  than  a  fortnight,  there 
would  be  a  perfect  remedy  for  iha  present  state  of  things 
in  that  cabin.  I  do  not  pretend  to  be  a  man  of  science, 
but  1  have  heard  the  subject  discussed  by  men  of  scienoe, 
who  say  that,  at  a  cost  absolutely  insignificant,  but  wiUi 
a  large  dose  of  common  sense  and  of  adaunistrative 
power,  that  cabin  could  be  made  nearly  as  sweet  aa 
the  deck  itself  even  in  the  midat  of  the  skdmess  that  will 
be  going  on. 

Q. — Do  yon  suppose  that  the  oost  of  ventilation  would 
l>e  large  ? — I  imague  a  mere  flea-bite.  Yon  have  the 
heat  o?  the  steamer,  which  hat  been  found  rather  a  good 
adjunct  to  ventilatioa,  I  do  not  pretend  to  say  how  it  is 
to  be  dona,  bat  yon  have  jdeoty  of  air,  and  yon  have 
plenty  of  hsotwhich  ia  thimmsw^,  aad  if  »  MHntific 


mode  of  ventilation  were   adopted,  I  believe  the  heat 
would  be  ve^  trifling. 

Q. — You  have  been  speaking  with  regard  to  the 
general  saloon  ;  bnt  do  notyou  think  that  more  prrrate 
cabins  are  wanted  also  F — X  think,  without  interfering 
with  the  management  of  the  vessel,  much  more  could  b« 
done.  It  ia  very  much  disputed  whether  a  deck-cabin  in 
the  centre  of  the  vessel  is  a  good  thing.  Sailors  do  not 
like  it ;  but,  although  I  speak  in  the  presence  of  sailors,  I 
think  their  judgment  is  not  vrorth  much  on  the  question 
of  the  public  comfort.  A  sailor  wants  something  thai  is 
handy,  and  he  has  not  been  used  to  think  that  he  is  tiie 
servant  of  the  public  on  board  ship.  I  do  not  pretend 
to  say  that  a  cabin  in  the  centre  of  the  deck  is  a  right 
thing,  but  I  do  think,  withont  impeding  the  handling  of 
a  vessel,  a  good  deal  more  in  the  iray  of  covered  oooommcK 
dation  could  be  provided.  I  am  told  it  was  contemplated 
last  autumn  to  send  one  of  tiiese  vessels  to  BelCHt,^  to 
be  altered  in  such  a  way  as  to  give  more  accommodation 
on  deck,  and  I  have  heard  that  nautical  men  object  to 
it.  I  do  not  say  that  nautical  men  ought  not  to  have 
their  way,  notwithstanding  what  I  have  said.  I  do  not 
think  the  vessels  ought  to  be  perilled  in  the  handling  of 
them,  or  put  in  jeopardy  in  any  way;  botstill  I  do  think 
that  the  nautical  mind  looks  with  a  little  degree  of 
prejudice  on  anything  which  it  is  unaccustomed  to. 

Q. — ^You  contemplate  only  very  small  private  cabins  f 
— I  think  something  might  be  done,  even  by  putting  each 
passenger  down  in  a  sort  of  thing  like  a  sedan-chior  on 
a  wet  day,  which  i*  surely  a  good  deal  better  than  going 
down  into  that  cabin,  and  a  great  deal  better  than.gatting 
wet  through,  which  one  is  obliged  to  do  now  on  a  wet 
day.  Yon  let  horse-boxes  down  very  easily,  and  yoa 
can  carry  horses  in  a  thing  something  like  a  sedan- 
chair;  and  I  do  not  see  why  hnman-beings  should  not 
be  carried  in  the  same  way,  if  they  like  to  pay  for  it. 

Q. — With  respect  to  hiring  the  cabins  that  already 
exist,  have  you  found  any  difficulty  yourself  in  that 
respect  f — ^Ye» ;  there  are  a  certain  number  of  cabins — 
three,  four,  or  flve — but  the  public  do  not,  I  think, 
understand  it.  Those  that  are  accustomed  to  rmmiiig 
the  Channel  flnd  out  these  things ;  but  it  is  not  managed 
in  what  I  rail  a  business-like  way.  Owing  to  my  oon- 
stanUy  crossing,  I  have  had  a  great  deid  of  aviUbr 
shown  me,  and  have  nothing  personally  to  complain  of; 
but  if  an  unprotected  female,  for  instance,  wants  to  know 
how  she  can  get  across  best,  she  really  does  not  find  out 
from  the  advcrtisemeota  and  notices  that  there  are  so 
many  private  cabins  which  can  be  engaged  at  a  oertaia 
price  beforehand.  This  ia  rarticnlarly  the  case  with 
the  Ustend  boats.  The  Ostend  boats  are  la^cc 
than  the  Boulogne  boats,  and  they  are  also  beaotifiil 
boats  for  speed.  I  am  speaking  of  the  Belgian  govern- 
ment boat^  which  are  as  good  m  their  way  as  they  can 
be  for  their  size — indeed,  they  are  very  fine  vessels — 
which  ply  between  Dover  and  Ostend.  But  there  is  no 
system  whatever,  in  hiring  these  cabins ;  it  is  a  mere 
question  of  bribing  the  commissionaireB.  I  may  teQ 
you  what  happened  in  my  own  case,  and  I  hope  it  will 
get  to  the  ears  of  some  one  in  Belgium.  Knowing  that 
it  was  necessary  to  take  some  care  about  getting  a  cabin, 
I  wrote  to  the  agent  from  G^ermany  ten  weeks  before 
my  family  was  going  over.  I  got  no  answer,  and  I  then 
telegraphed  him  that  my  ianuly  would  pay  the  coot  of 
the  cabin  at  Brussels.  I  got  a  letter  in  answer,  saying 
that  the  cabin  was  properly  secured.  They  went  over, 
having  his  authority  to  ask  for  a  cabin,  but  they  found 
it  occupied  by  three  gentlemen,  and  it  being  a  very  wet 
day,  somehow  they  had  got  posnmon  of  it  Tte 
stoward  had  put  them  in,  and  they  would  not  torn  oat. 
I  waa  told  by  my  &mily  that  they  never  experienced  » 
wone  passage.  It  doea  seem  rather  hard,  if  yon  write 
a  fortnight  before  hand,  and  get  a  letter  from  the 
authorities  saying  yon  Iwve  got  what  you  want,  whan 
the  order  is  presented  that  neitiher  captain  nor  atewaid 
should  recognise  it 

Q.— Once  or  twice  yon  haverietoed  tp,^  S  per 
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oenL  dindend,  in«aiiiiiir,  I  snppoM,  tiutt  it  is  t^ally  a 
oonunerdal  qneation.  Do  you  think  that  aay  imprOTO- 
ment  in  the  Blrangementg  would  be  likely  to  produce 
Tcry-largely  increased  profits  P — ]  believe  that  if  the 
biSt  were  done  with  the  existing  steamers  it  would  en- 
eonage  people  to  go  abroad,  rather  than  otherwise ;  and 
I  have  no  doubt  it  would  now  into  a  much  better  system 
«{  sdministratiun.  Therefore,  I  think  it  would  be  well  if 
the  proprietors  of  the  SouUi-Eastem  Company  could 
be  persuaded  to  take  the  risk  of  doing  the  very 
best  poauble  with  their  existing  boats  as  a  com- 
mocial  enterprise.  It  would,  perhaps,  take  a  year 
or  two  to  develop  the  reforms  properly,  but  I  do 
1  not  tlunk  the  coat  would  be  enormous ;  and  I  do  think 
that  if  they  managed  it  as  well  ns  they  manage 
other  parts  of  their  business,  it  would  be  profitable  to 
them.  I  am  not  a  great  believer  in  its  being  commer- 
cially profitable  to  spend  a  million  or  two,  in  the  present 
state  of  dedre  for  foreign  intercourse,  upon  improving 
the  system  of  transit.  I  should  rather  begin  by  making 
the  Mat  of  the  present  boats,  which  are  admitted  to  be 
extremely  good,  and  I  think,  until  that  experiment  has 
been  tried,  it  is  rather  rash  to  go  into  anything  else. 

Xr.  Bdwin  Chadwiek— Do  yon  think  that  if  the  Bel- 
nan  goTemment,  who,  as  I  understand  you,  have  better 
oosAa  thmcfther  lines,  were  to  perfect  them  still  further, 
that  a  great  many  people  who  now  go  to  Brussels  and 
Itady  uioogb  Fiance,  would  take  the  shorter  way  by 
way  of  Ostend,  or  the  other  ports  in  Belgium  P — I  have 
no  doubt  abont  it. 

Q. — And  therefore  it  would  profit  very  largely  P — I 
think  10. 

Q. — ^It  would  save  the  railway  transit,  and  the  time 
of  tniTeQing  in  ginng  through  the  frontiers  from  France 
III  Tliimuhr — I  believe  it  would  pay  them  to  make  the 
boats  aa  comfortable  as  possible. 

Captain  Doanslly — As  I  understand,  you  think  there  is 
not  a  soiEcient  margin  of  profit  to  warrant  a  very  large 
expenditure  at  once  in  this  matter  P — That  is  my  opinion. 
I  uink,  until  the  existing  arrangements  are  perfected  as 
much  as  possible,  it  is  rather  a  wild  speculation  to  be  going 
into  a  great  cost  into  other  ways. 

lb.  Tsolm — ^Allow  me  to  read  a  paragraph  from  the 
report  to  be  presented  to  the  proprietors  of  the  South- 
Eaatem  Company  on  Thursday  next : — "  The  directors 
ate  continuing  to  give  careful  consideration  to  this  very 
impoitant  question,  and  have  called  for  various  reports 
on  the  sobject.  They  are  again  strongly  ur^ng  upon 
the  Korthem  of  France  Company  the  necessity  of  im- 
medastely  extending  their  railway  at  Boulogne  to  the 
Qo«i  Bonaparte,  so  as  to  save  the  omnibus  journey  and 
cartage  throtigh  the  streets  of  Boulogne.  The  directors 
of  the  Northern  of  France  undertooK  to  carr^  out  this 
Clrteniion  in  1869,  but  they  have  hitherto  refrained  from 
adapting  it,  owing,  in  the  first  place,  to  the  discussion  of  the 
Steam  Vvrry  and  New  Harbour  Scheme,  and,  in  the  second, 
to  the  anfbrtnnate  occurrence  of  the  war  of  1870-71." 
I  B)sy  say  that  I  have  now  nothing  whatever  to  do  with 
the  Booth-Eaatem  Company,  although  I  had  for  man^ 
years.  With  regard  to  several  points  in  Mr.  Cole's  evi- 
aenoe  I  perfectly  concur,  having  seen  myself  many  of 
the  evils  which  he  has  alluded  to  ;  but  I  should  say  that 
the  company  profess  to  be  willing  to  do  anything  that 
theypoesibly  can  to  improve  the  traffic.  Indeed,  they  have 
gone  so  Cu-  as  to  have  obtained  a  report  from  Mr.  Hu'land, 
vUeh,  with  the  plans,  has  been  sent  to  this  Committee,  in 
vhicfa  he  goes  into  the  question  of  improving  the  harbours 
ef  Boulogne  and  Folkstone,  and  here  is  a  large  plan  of  a 
proposed  large  steamer  to  run  between  the  two  places. 
It  M  too  large  to  torn  in  the  present  harbour,  and 
ttetdbre  it  is  to  be  fitted  with  rodders  at  each  end,  so  as 
to  go  is  and  out  without  turning.  There  is  one  point  in 
Mr.  Cole's  evidence  which  I  hope  the  Committee  will 
sxcuse  my  referrin^^  to.  For  some  years  I  was  chairman 
tf  the  Works  Committee  of  the  South-Eastem  Bail  way 


Company,  and  the  present  large  boats  were  boilt  whilst 
I  was  a  member  of  that  committee,  therefore  I  am  well 
acquainted  with  the  subject,  though  I  have  nothing 
to  do  with  the  matter  now.  Still,  I  know  that  there 
are  fewer  small  parcels  sent  by  the  company  in  the  way 
described  by  Ur.  Cole  than  there. used  to  be,  for  those 
going  to  Paris  or  into  Belgium  are  gpenerally  put  into- 
a  large  crate,  and  locked  up,  and  not  opened  until 
they  cross  the  frontier,  so  that  the  number  of  small 
parcels  are  fewer.  It  is  a  very  unfortunate  thing  for 
Folkstone  Uiat  when  the  railway  was  constructed  it 
should  have  been  at  right  angles  to  the  pier,  as  this  occa- 
sions a  great  deal  of  extra  labour,  and  consequent  loaa 
of  time,  especially  when  there  are  many  passengers  and 
much  luggage. 

Xr.  Cole — I  have  no  great  aspirations  for  steamers 
more  than  300  feet  long.  The  point  of  my  evidence 
is — accispt  what  is  now  existing,  and  do  the  best 
you  can  with  that.  Tou_  may  do  as  mnch  more 
as  you  like  in  other  directions,  but  do  not  leave  us 
without  any  remedy  for  the  next  two  years,  whilst  you 
are  enlarging  the  harbours  and  building  larger  steamers; 
The  only  pomt  I  have  not  alluded  to  this.  I  think  that 
the  getting  in  and  out  of  the  steamers  maybe  improved. 
It  may  be  difficult  to  have  covered  sheds,  and  things  of 
that  kind,  but  I  am  speaking  only  of  the  existing 
steamers  and  of  the  existing  Boulogne  harbour,  and  I 
think  that  can  be  undoubtedly  improved.  It  only  wants 
a  scratch  of  the  pen,  saying  that  the  people  shall  not  ^ 
by  the  omnibus  from  the  pier  to  the  Great  Northern  in 
Boulogne.  That  is  a  wretched  local  squabble ;  they 
think  they  can  fieece  the  British  of  a  few  more  francs  on 
the  journey,  that  is  aU.  I  should  recommend  that, 
with  the  existing  steamers  and  existing  harbours,  the 
South-Eastem  Company  set  themselves  at  work  to. 
improve  what  they  have  got.  I  have  no  objection  to- 
their  going  to  Mr.  Harland  or  anybody  else  to  do  some- 
thing  two  years  hence,  but  I  may  not  be  alive  then,  and. 
I  want  something  done  by  next  year. 

Hr.  TeTdon— They  propose  to  do  something  at  once. 
One  of  the  boats  has  been  sent  round  to  BeUaat  to  be 
altered. 

Xr.  Cola — ^And  I  dare  say  Captain  Boxer  will  report 
that  it  is  a  failure,  and  there  will  be  the  same  stinking 
cabins,  no  accommodation  on  deck,  and  the  mixture  of 
bullion,  herrings,  and  packages,  all  going  onjustaausnaL 

A.dmiral  Ommannsy  said  that  certain  conditions  were 
not  open  to  amelioration.  With  respect  to  the  cabin 
below,  no  doubt  that  could  be  very  much  improved  by 
simply  knocking  down  the  dirty  fittings,  getting  more 
space  for  air,  and  lighter  frames  for  the  people  to  sleep 
in,  instead  of  the  heavy  incumbrances  which  now  im- 
peded the  passage  of  air. 

Xr.  Cole  said  his  adrice  to  the  South-Eastem  would 
be,  without  incurring  large  expenditure,  to  set  about 
ventilating  the  cabins  scientifically  as  early  as  possible. 

Captain  Seott  said  he  had  sketched  out  a  ron^h  plan, 
showing  how  it  could  be  done  without  altering  the 
structure  of  the  existing  vessels,  and  at  a  comparatively 
small  expense. 

Admiral  Ommanney  said,  if  the  public  would  be  con- 
tented with  a  lower  speed  m  the  boats,  they  might  have 
more  comfort. 

Captain  Seott  said  the  plans,  in  which  he  had  embodied 
the  committee's  suggestions,  would  give  them  a  great 
deal  more  comfort  without  altering  the  speed  of  the 
existing  boats. 

Admiral  Ommannsy  said  there  was  one  very  great 
grievance  which  had  not  been  alluded  to,  that  of  over- 
crowding. On  all  these  boats  there  was  a  notice  posted 
up,  under  the  authority  of  the  Board  of  Trade,  stating 
that  the  steamer  was  not  to  carry  more  than  so  many 
people,  subject  to  such  a  penalty,  but  this  was  a  perfectiy 
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dead  letter ;  no  one  over  acted  on  it.  When  he  irent  to 
T^B,  in  1867,  he  took  a  return  ticket  to  the  Exhibition. 
When  he  got  on  hoard  the  boat  he  found  there  was  an 
«xruision  of  the  working  claases  going  over,  and  they 
were,  in  fact,  being  packed  as  if  for  a  slave  voyage — 
there  was  just  standing  room,  and  no  more.  Ho  had  to 
stand  on  deck  the  whole  time,  and  coming  back  it  was 
just  the  same ;  and,  being  bad  weather,  with  the  wind 
right  ahead,  the  passage  took  about  four  hours.  To  tell 
the  truth,  there  was  not  comfortable  standing  room, 
almost  all  the  people  were  sick,  and  many  of  tiie  men 
were  drunk ;  the  women  got  no  assistance,  there  was  no 
one  to  help  them  down  below,  and  they  were  vomiting 
in  all  directions.  There  were  these  notices,  saying  that 
the  boats  were  not  to  carry  more  than  a  certain  number, 
but  nobody  paid  any  attention  to  it.  If  you  went  to  the 
Board  of  Trade  and  complained,  you  were  told  you 
must  prosecute,  at  yoru  own  risk  and  expense;  that 
was  all  the  satisfaction  you  got.  Wlien  ho  went  to 
Dundee  it  was  just  the  same.  They  were  two  nights 
on  the  vOTage,  and  canvass  screens  had  to  be  rigged  up 
on  deck  iox  this  women  to  lie  down  under. 

In  reply  to  Mr.  Chad  wick, 

Kr.  Cole  said  he  considered  the  Sonth-Eastcm  tidal 
boats  the  best.  The  Belgian  government  boats  were 
very  good,  and  perhaps,  as  regards  crossing  the  Channel, 
they  were  rather  superior,  being  of  a  larger  build, 
having  a  longer  distance  to  go,  and  rougher  weather  to 
contend  with;  but  the  speed  was  about  the  same.  He 
had  DO  fault  to  find  with  the  Boulogne  boats  for  speed, 
The  Belgian  boats  ran  in  connection  with  the  railway 
system. 

Xr.  Gfhadwiok — Do  yon  not  think  that  the  Belgian 
government,  which  has  shown  itself  alive  to  tho  im- 
portance of  improving  internal  transit,  irrespective  of 
trading  profit,  might  be  induced  to  do  more  than  the 
trading  companies  have  yet  done,  so  to  improve  the 
fittings  and  the  constmction  of  their  boats  as  to 
reduce  sea-sickness  P —  In  answer  to  that  question, 
which  involves  a  good  deal,  my  opinion  is  that 
{his  Committee,  if  it  were  so  minded,  would  do  good 
service  by  urging  upon  the  Belgian  government  to 
improve  the  mode  of  transit  between  Dover  and  Ostend 
as  much  as  possible,  with  a  view  of  directly  competing 
with  the  railways.  If  that  were  done,  people  certainly 
would  not  go  by  the  way  of  Calais,  but  would  prefer  the 
direct  route.  And  I  believe  that  would  be  the  most 
wholesome  way  of  acting  upon  all  the  competitors  for 
the  traffic.  A  great  number  of  persons  now  went  by 
way  of  Calais,  simply  to  shorten  the  annoyance  of  a  sea- 
Toyage,  and  if  this  annoyance  were  removed  by  an 
improved  transit,  they  would  no  doubt  go  in  greater 
number  by  way  of  Ostend. 

Kr.  (Me  said  he  should  be  glad  to  see  anything  done 
that  would  have  the  effect  of  inducing  the  South- 
Eastem  Company  to  do  the  best  they  could  with  their 
existing  arrangements. 

OeaMnaSardl«7-WiIoiot  said  he  understood  that  the 
company  already  desired  to  do  the  best  they  could  to  re- 
arrange and  improve  their  service,  and  that  they  were 
now  turning  their  whole  attention  to  that  very  point 
which  Mr.  Cole  advocated.  It  was  for  that  purpose 
Captain  Scott  had  sketched  out  a  rough  plan  for  im- 
proving the  ventilation  of  these  boats. 

Mr.  Col*  said  he  had  no  Objection  to  any  suggestions 
being  made  to  the  company,  but  he  thought  the  re- 
sponsibility should  be  left  to  them. 

e«saral  Eanlley-'Wilinot  said  the  company  desired  to 
«o-opeimte  with  the  Oimmittee  in  any  way  possible. 

Xr.  Tenlon  said  Mr.  Eborall  was  present  at  the  last 
meeting,  and  would  have  been  present  that  aftemotHi 
had  he  not  been  nnavoidably  detained.  He  had  had 
plant  made  on  pnrpoM  to  gira   the   Committee  every 


possible  information,  and  exipresaed  his  deaire  to  i 
any  advice  which  could  be  offered  thera, 

Kr.  Chadwick — On  the  occurrence  of  rough  weather, 
one  resource  is  to  go  below,  and  to  lie  down  on  a  cabin- 
sofa.  In  my  own  case,  I  have  been,, on  those  occasiona, 
made  sensible  of  a  chemical  definition  of  man,  aa  about 
two  pailsful  of  water  and  a  small  proportion  of  solid 
matter  to  hold  it.  There  is  much  testimony  of  persons 
that  on  cots  suspended  on  stanchions  or  gymbals,  which 
give  to  a  great  deal  of  the  motion  of  the  vessel,  the 
disturbance  of  the  internal  fluids  is  diminished  and  pre- 
vented, and  sea-sickness  is  diminished  and  prevented. 
Kow,  I  think  we  should  get  trial  made  of  suspended 
sofas  or  cots,  which  would  occupy  little  additional  space, 
for  the  privilege  of  using  which  susceptible  travelleTB 
would  be  willing  to  make  additional  payment.  But  cots 
suspended  on  inflexible  cords  are  improved  upon  by  cots 
suspended  on  flexible  cords  of  india-rubber.  Are  you 
aware  that,  during  the  American  war,  upwards  of  twenty 
thousand  wound^  men  were  transports  in  railway  oars 
on  cots,  so  suspended  on  flexible  india-rubber  aa  to 
prevent  jars,  and  that  not  a  single  case  of  accident  from 
jolting  or  shaking  and  displacement  was  known  to  have 
occuniedf 

Kr.  Cole  said  he  had  heard  of  it. 

Kr.  Chadwick — At  present  there  are  about  seventy 
sofas  on  one  of  these  boats.  No  doubt  if  the  suspended 
cots  were  introduced  they  would  occupy  more  room,  and 
a  lesser  number  could  be  provided ;  but  probably  they 
would  be  much  more  useful.  He  desired  to  ask  Mr. 
pole  if  he  did  not  think  this  would  be  worth  a  trial. 

Kr.  Cide  said  it  might  be  an  advantage,  and  it  might 
be  that  the  managers  of  the  steamets  would  point  out 
some  reason  why  it  was  not  so.  He  did  not  want  to 
take  the  responsibility  &om  the  steam-boat  company 
of  saying  what  should  be  done.  All  ho  said  was  they 
could  ventilate  their  cabins  better,  and  accommodate  the 
people  better,  and  that  they  couLi  find  some  means  of 
getting  in  their  cargo  in  in  less  time  than  forty  minutes. 

Ciq)tain  Beott  said  he  thought  it  was  understood  that 
it  was  no  use  telling  people  to  improve  their  ventilatioil 
and  accommodation  unless  you  showed  them  how  it  was 
to  be  done,  but  that  the  company  were  quite  willing  to 
do  it  if  some  feasible  plan  were  put  before  them.  He 
had,  therefore,  sketohed  out  a  rough  plan,  which  he  did 
not  say  was  to  be  followed  exactly,  but  it  conveyed  a 
general  idea  of  what  was  requisite.  He  did  not  propose 
to  alter  tho  front  part  of  the  ship  at  all,  because,  this 
being  an  experiment,  there  was  no  need  to  lay  out  much 
money  at  first ;  but  if  it  succeeded  in  the  after-port  of  the 
ship,  it  could  be  easily  extended  forward.  He  then  pro- 
ceeded to  describe  his  plan,  which  consisted  in  adding  to 
the  cabin  space,  by  taking  off  the  planking  of  the  deck 
in  tho  centre  part,  leaving  the  beams  untouched,  and 
raising  the  planking  about  four  foot,  to  the  height  of  the 
bulwarks,  so  that  the  height  of  the  cabin  would  bo  raised 
from  six  feet  six  to  ten  foot  six.  TentUation  would  be 
secured  by  proper  openings  in  the  sides  of  this  raised 
portion  and  by  the  hatchways  at  the  top,  so  as  to  have  a 
current  of  air  continually^  passing  through  and  carrying 
off  all  the  bad  smells,  which  were  now  so  much  objected 
to.  He  also  proposed,  as  there  was  this  additional  height 
gained,  to  sling  two  rows  of  cots  along  the  roof  upon 

Embals,  which  cots  might  be  occupied  by  delicate  persons 
oly  to  suffer  from  sea-sickness.  Ho  had  no  doubt  the 
ventilation  might  bo  made  more  perfect  by  the  adopttoa 
of  a  down-cast  and  an  up-cast,  and,  aa  there  was  hot^ir 
available,  it  would  be  very  easily  done. 

Qentnl  Wllmotasked  where  tiieoots  were  to  bealmig! 

Captain  Scott  said  immediately  under  and  on  each  nde 
of  the  raised  portion  of  the  deck.  There  would  be  S 
considerable  height  on  each  side  of  the  proposed  hatdi- 
ways,  and  there  the  cots  might  be  afamg  oa  gymlMls 
abov,  the  h«d.  of  tl««.  to^t^^rt^Qg  Ig 
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l^i^xaX  Onuaanney  wked  bow  the  people  were  to  get 
intothemP 

CkytaiB  8a«tt  nid  there  might  be  step*  leading  np  to 
a  aarrow  footway  mnmng  along  by  the  aide  of  them ; 
titeie  would  be  probably  an  extra  ohiuge  made  tia  these 
coil. 

Adioiral  Onunanney  said  they  would  take  ap  so  much 
apace  that  those  who  did  not  make  use  of  them  might 
object. 

Otptain  Soott  said  there  would  still  be  a  great  deal 
more  qiaoe  left  than,  at  present. 

Kr.  Chadwiek  said  it  struck  him  as  a  mostfeemble  and 
important  experiment  to  try. 

Adminl  Onuaaaney  asked  what  was  to  be  done  for 
those  who  liked  to  stop  on  deck  ? 

Obtain  Beott  said  there  would  be  a  four-feet  gangway 
an  xoond  the  after- part  of  the  ship,  as  well  as  all  the 
qiaee  on  the  raised  roof  of  the  cabin. 

Xr.  Cola  mid  he  was  afraid  Cwtain  Boxer  would 
demur  to  the  aentre  of  the  vessel  being  raised  in  this 
way,  as  be  would  say  it  impeded  the  hannliTig  of  the  ship. 

Oaptain  Beott  said  that  would  not  be  the  case  at  all. 
He  contended  it  was  absurd  to  have  a  lot  of  men  hauling 
at  the  sails  when  it  could  be  all  done  very  easily  by 
means  of  a  winch.  Human  beings  were  too  valuable  to 
be  used  as  bessts  of  burden.  He  had  shown  this  plan  to 
■ome  of  the  best  naval  constructors,  and  asked  if  there 
was  any  objection  to  it ;  and  on  that  very  day  one  of  the 
most  eminCTit  of  them  told  him  it  would  make  a  very 
great  improvement,  and  was  precisely  what  was  wanted. 

Kt.  Cole  said  he  had  had  a  great  deal  to  do  with  venti- 
latioa  at  South  Kensington,  and  he  should  say  broadly 
ttat  ftoper  ventilation  required  letting  in  of  plenty  of 
air,  and  a  letting  out  all  the  bad  air.  He  did  not  see 
how  the  ingress  of  air  was  provided  for  by  Capt.  Scott's 
plan. 

Captain  Seott  said  he  proposed  to  let  in  the  air  at  the 
■des,  and  to  let  it  out  at  the  hatohways  at  the  top  of 
the  raised  portion.  The  fool  air  might  be  drawn  out 
by  means  of  a  fan,  but  he  had  not  gone  into  the  details 
of  that  part  of  the  subject. 

Mr.  Cole  ^d  that  this  question  of  ventilation  was  much 
aae  important  in  the  first  instance  than  that  of  cots  or 
things  of  that  kind. 

Ckftaia  Boott  said  that  the  oots  were  quito  a  separato 
iaatue,  iriiich  ooold  be  put  up  or  not,  as  thought  best. 

■r.  (Aadwiek  asked  Captain  Scott  if  he  were  aware 
that  there  having  been  a  great  loss  of  horses  carried  by 
fibe  French  navy  during  the  Crimean  War,  the  French 
government  applied  to  the  lato  M.  Leon-Duvoir,  the  most 
nxassful  engineer  in  the  speciality  of  ventilation  in 
finope,  to  devise  a  plan  for  the  ventilation  of  the  ships 
far  tl^  tranaportation  of  horses,  and  that  that  plan  was 
■ceMsfnlP 

O^taiB  loott  said  he  had  heard  of  the  plan,  and  of 
laaay  others  which  had  failed.  There  would  be  no 
diSealty  abont  ventilating  ships  if  proper  persons  were 
emplojcd  who  tinderstood  the  subject. 

Xr.  Chadwiok  was  assured  that  the  plan  was  successful 
u  respects  horses,  and  it  might  be  well  to  consider  of  it 
for  men. 

flnnal  Wilmot  said  it  appeared  to  him  there  would  be 
I  difficulty  in  Captain  Scott's  plan,  from  the  raised  por- 
tion of  the  deck  catching  the  wind. 

Obtain  Beott  said  it  would  not  be  above  the  level  of 
the  bulwark. 

Xr.  Cola  thought  there  was  some  danger  in  proposing 
tnytiiing  specific  to  the  steam-boat  comiHmy  ;  he  should 
praEar  the  tiouth  Eastern  Company  itself  asking  Captain 


Soott  or  his  brother  General  Scott,  or  any  other  sdentifio 
man  who  understood  ventilation,  what  was  the  best  to  do. 
Xr.  Chadwiek  urged  the  Committee  to  press  upon  the 
attention  of  the  Belgian  government  the  importance  of 
introducing  some  such  plan  as  this.  He  thought  if  the 
Belgian  Government  improved  their  boats,  and  competed 
with  the  English  companies,  it  would  tond  to  the  im- 
provement of  our  own  trading  Channel  steamers. 

Admiral  Ommaansy  thought  one  of  the  most  important 
points  was  some  means  of  enforcing  the  regulations  wiUi 
regard  to  over-crowding. 

Captain  Donnelly  asked  if  the  steam-packet  companies 
had  given  any  intimation  that  they  would  receive  any 
suggestions  the  Committee  had  to  offer  f 

The  Secretary  said  that  both  the  South-Eastom  and 
the  London,  Chatham,  and  Dover  Kailway  Companies 
said  they  would  be  glad  to  have  any  suggestions  laid  be- 
fore them. 

Captain  Seott  said  that  a  system  of  ventilation,  in 
which  steam  would  be  the  agent,  might  easily  bo  added 
to  his  plan. 

Xr.  Cole  said  the  last  person  he  had  discussed  the 
question  with  was  Colonel  Ewart,  who  evidently  under- 
stood the  matter  thoroughly,  and  he  said  that  for  a  few 
pounds  he  could  ventilate  the  cabin  just  as  it  was. 

Captain  Scott  thonght  it  would  be  impossible  to 
thoroughly  ventilato  so  confined  a  space  as  that  of  the 
present  saloon. 

Admiral  Ommaaney  repeated  that,  in  his  opinion,  the 
great  evil  was  the  over-crowding. 

Xr.  Cole  said  over-crowding  was  an  offence  against  the 
law,  and  had  nothing  to  do  with  the  construction  of  the 
vessel,  or  affording  scientific  ventilation. 

Xr.  Chadwiek  submitted  that  ventilation,  though  ao 
important  object,  was  secondary  to  that  of  the  preven- 
tion of  the  horrors  of  sea-siokness,  to  which  "sea- 
legged"  men,  who  did  not  suffer  frran  it  themselves, 
had  not  shown  themselves  so  solicitous  as  they  might  be 
for  others.  No  doubt  overcrowding  and  bad  ventilation 
below  aggravated  the  evil,  but  when  they  saw,  as  at 
times  they  did  sec,  the  upper  decks  covered  in  rough 
weather  with  sea-sick  passengers,  under  the  highest 
ventilation,  that  of  a  gale  of  wind,  how  could  they  go 
on  treating  ventilation  as  the  chief  or  sole  remedy  P  It 
was  for  the  avoidance  of  sea- sickness  to  the  weakly  that 
the  tunnel  was  looked  for  by  many — that  should  bo  the 
main  object.  That  was  the  great  evil  of  the  Channel 
passage,  to  be  obviated  by  length  and  breadth  of  ship, 
by  suspended  cots,  eind  ventilation,  and  any  means  that 
science  and  art  could  devise.  Passengers  from  America, 
and  seamen  even,  declared  that  they  suffered  more  from 
crossiag  the  Channel  than  during  the  whole  voyage 
across  the  Atlantic. 

The  following  resolutions  were  then  adopted : — 

"  That  a  communication  be  made  to  the  South -Eastern 
and  the  London,  Chatham,  and  Dover  Railway  Companies, 
stating  that  the  Committee  have  had  before  them  the 
question  of  the  improvement  of  the  accommodation  on 
board  the  existing  steamers,  and  the  various  matters 
connected  with  it,  such  as  ventilation,  over-crowding, 
a  better  management  for  putting  the  luggage  on  board, 
separation  of  the  fish,  bullion,  and  merchandise  tiom 
the  ordinary  traffic,  and  requesting  that  the  matter  may 
be  submitted  to  their  boards,  with  a  view  to  some  steps 
being  taken  for  improvement  on  these  points. 

"  While  not  confining  themselves  to  these  pomts,  as 
requiring  improvement,  they  think  it  may  be  of  use  to 
submit,  as  a  suggestion,  a  sketch,  prepared  by  Captain 
Scott,  R  JT.,  with  a  view  to  obviate  some  of  the  present 
evils." 

The  Committee  having  been  informed  that  a  plan  for 
the  ventilation  of  ahips  for  the  transport  of  horaes  was 
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prepared  by  Monsieur  LeonDavoir's  and  applied  micces- 
fally  on  some  vessels  of  war  used  in  the  Crimea,  it  was 
resolved: — 

"  That  application  he  made  through  the  Foreign  OfiSco 
for  a  copy  of  Monsieur  Leon  Duvoir's  report  and  plan." 

The  Committee  then  adjourned. 

The  Committee  met  on  Tuesday,  the  30th 
January,  at  three  o'clock.  Present— Messrs. 
Seymour  Teulon  (in  the  chair),  Major-General 
Eardley-Wilmot,  F.R.S.,  Grosvenor  Hodgkin- 
Bon,  M.P.,  Vice-Admiral  Ommanney,  O.B., 
F.R.S.,  and  Capt.  Roht.  Scott,  R.N. 

Capt.  Dicey  attended,  and  gave  a  description  of  toats 
which  he  recommended  as  suitable  for  the  Channel 
passage,  and  which,  in  his  opinion,  would  be  available 
without  any  alteration  of  the  existing  harbours  on  either 
side.    He  said : — 

Having  resided  for  some  time  at  Dover,  and  also 
crossed  the  Channel  several  times  in  all  weathers,  I  have 
always  been  greatly  surprised  to  see  the  annoyance  and 
inconvenience  that  passengers  have  been  put  to  on  board 
the  vessels  carrying  on  this  service ;  and  on  the  last  occa- 
sion of  my  retummg  from  India,  the  passengers  who 
had  made  the  voyage  firom  India  and  Australia,  declared 
tiiat  they  had  suffered  more  discomfort  and  inconvenience 
in  this  short  passage  than  they  had  done  the  whole  of  the 
journey.  I  have  also  known  instances  when  this  exposure 
to  wet  and  cold  on  these  vessels  had  brought  on  severe 
illness,  ending  fatally.  These  circumstances  have  in- 
fluenced me  for  some  time  past  to  consider  whether  the 
service  could  not  be  performed  by  vessels  better  adapted 
for  the  conveyance  of  passengers  and  goods  between  the 
two  countries. 

The  harbours  of  Calais  and  Boulogne,  from  their 
shallow  entrances  and  their  confined  space  within  the 
harbour,  have  hitherto  precluded  the  adoption  of  a  larger 
and  more  commodious  class  of  vessel  than  the  present 
from  being  employed  on  the  service.  The  question,  then, 
to  be  considered  is,  is  it  possible  to  design  and  construct 
vessels  to  draw  as  little  water  as  the  present  vessels,  to 
require  as  little  room  in  the  harbours,  and  that  shall  be 
as  handy  or  navigable  for  entering  those  ports,  and  at 
the  same  time  to  roll  and  pitch  less  and  afford  better 
accommodation  for  passengers.  As  a  nautical  man,  and 
one  that  has  had  considerable  experience  in  vessels  of  all 
kinds,  and  in  different  parts  of  the  world,  I  believe  in 
my  own  mind  that  these  advantages  can  be  secured,  but 
it  must  be  by  a  departure  from  the  old-established  rule 
and  design  of  the  ordinary  and  generally  adopted  plans 
of  the  present  steam-vessels. 

In  many  parts  of  the  Indian  Ocean,  the  natives  navi- 
gate those  seas  in  vessels  fitted  with  an  outrigger ;  these 
oatripigers  are  two  lon^  spaxi  secured  across  the  vessel 
in  midships,  and  projecting  many  feet  out  on  one  side. 
At  the  end  of  these  spars,  there  is  a  log  of  timber  secured 
parallel  to  the  vessel,  which  is  sufficiently  buoyant  not 
to  sink,  and  heavy  enough  to  keep  the  vessel  always  up- 
right, however  _  much  sail  she  may  carry.  This  out- 
rigger, in  fact,  is  a  long  lever  to  keep  the  veaael  upright, 
or  nearly  so.  Passengers  in  the  Indian  steamers  touch- 
ing at  Point  de  Galle  will  frequently  see  these  vessels,  of 
100  or  120  tons,  at  anchor  in  the  harbour  when  there  is 
a  heavy  sea  rolling  in,  riding  a  few  yards  off,  as  upright 
and  steady  as  though  they  were  in  the  dock,  while  the 
large  steamers  of  the  Peninsular  and  Oriental  Company, 
of  2,000  and  3,000  tons  each,  are  rolling  gunwales  in  the 
water,  nearly. 

Why  should  not  this  principle  be  adopted  for  the 
Channel  steam  ferry ;  but,  instead  of  the  outrigger,  to 
have  two  vessels  connected  together  at  a  certain  distemce 
apart  P  I  would,  therefore,  sOggest  that  two  vessels  be 
ooDstmoted,  say  of  400  feet  long,  20  feet  beam,  and  20 


feet  depth  of  hold ;  they  should  be  very  sharp  at  the  two 
ends,  and  flat  in  the  floor,  with  a  rudder  at  each 
end,  and  secured  by  means  of  girders  at  a  diataace 
of  35  feet  apart,  and  parallel  to  each  other,  with 
the  propelling  paddles  working  between  the  two 
vessels.  Of  course,  it  will  be  doubted  by  many 
as  to  whether  these  two  vessels  can  be  so  secured 
together  as  not  to  strain  and  work  in  a  sea-way,  but  in  the 
present  day  of  iron  and  steel  he  would  be  a  bold  man  who 
would  state  positively  that  this  could  not  be  effected.  By 
this  arrangement  the  vessels  could  not,  of  course,  be  crank 
or  top-heavy,  and  con8equently,can  beany  moderate  height 
out  of  the  water ;  I  have  therefore  named  20  feet  depth 
of  hold,  and  I  estimate  the  draught  of  water  to  be  six 
feet;  this  will  give  a  clear  side  out  of  the  water  between 
the  two  vessels  of  fourteen  feet,  and  admit  of  girders  of 
this  depth,  of  a  slightly  arched  form,  to  be  placed  between 
the  two  vessels,  the  crown  under  the  deck,  and  the  foot 
of  the  arch  at  the  water-line.  At  each  secUon  of  the 
vessels,  where  the  girders  are  placed,  I  would  have  a 
bulkhead,  strengthened  with  angle-iron,  to  be  bolted 
and  secured  to  the  girder  on  the  outside,  thereby  carry- 
ing  the  strength  of  the  girder  through  from  the  outside 
of  one  vessel  to  the  outside  of  the  other ;  by  this  arrange- 
ment the  six  feet  of  the  bulk-head  in  the  inner  portion 
of  the  vessel  will  also  form  a  part  of  the  girder  on  the 
outside.  The  deck  could  be  continued  over  the  girders 
from  one  vessel  to  the  other,  giving  ample  spMe  for 
saloons  and  cabin  accommodation  for  passengers.  This 
deck  being  nearly  fourteen  feet  above  the  water-line, 
could  never  be  reached  by  any  sea  experienced  in  this 
part  of  the  Channel  before  named. 

I  would  iJso  strengthen  the  vessels  by  a  strong  tnas- 
verse  girder  over  tho  deck,  from  the  bow  of  one  to  the 
stem  of  the  other,  the  whole  length  of  tho  vessels. 
There  would  be  no  difficulty  in  having  this  girder  eight 
feet  deep,  that  is,  the  lower  part  on  the  main-deck,  ana 
the  upper  part  on  or  through  the  deck,  over  the  saloon 
and  cabin  accommodation ;  by  this  means,  I  believe  the 
screwing  strain  that  tho  vessels  would  be  subject  to 
would  be  met  and  resisted.  If  necessary,  a  transverse 
girder  could  also  be  fitted  between  the  two  vessels  under 
the  deck,  passing  from  the  bow  of  one  vessel,  between  the 
paddles,  to  the  quarter  of  the  other,  and,  at  angle  through 
the  vessels  to  the  opposite  side,  where  it  would  be  secured 
to  the  framing  of  the  vessels.  This  girder  being  eight 
feet  deep,  and  secured  to  the  one  above  on  the  deck,  will 
give  a  depth  of  sixteen  feet,  by  which  means  the  two 
vessels  could  be  so  united  that  they  would  bo  as  one 
rigid  mass,  and  resist  any  tendency  they  may  have  to 
strain  and  twist  in  a  seaway.  These  girders  need  not  be 
heavy,  but  light,  and  in  proportion  to  the  stram  they 
may  have  to  bear. 

I  would  also  point  out  that  this  system  of  vessel  can 
be  increased  in  depth  of  hold  without  endangering  the 
stability,  and  thereby  giving  great  facilities  for  secunng 
the  two  vessels  together  by  deep  girders.  And  with  re- 
gard to  the  draught  of  water,  it  is  only  a  question  of  a 
little  more  beam  or  length  to  each  vessel,  to  carry  tho 
extra  weight  of  girders  and  deck,  to  keep  the  draught  as 
light  as  may  be  required.  It  is  also  important  to  con- 
sider that,  however  light  the  draught  may  be  reduced  to, 
it  will  not  effect  the  steadiness  of  these  vessels  in  a  sea- 
way, like  that  of  the  ordinary  single  vessel,  for  it  cannot 
be  questioned,  I  think,  that  however  large,  and  however 
much  beam  you  may  give  a  single  vessel,  they  will  roll 
in  a  sea-way. 

I  would  have  all  the  accommodation,  such  as  saloons, 
cabins,  and  every  other  requisite  for  passengers  on  dod|, 
which,  in  a  vessel  of  the  dimensions  that  I  have  «t»^ 
could  extend  for  200  feet  at  least,  that  is,  for  one  h"™™ 
feet  before  the  paddle-boxes  and  one  hundred  feet  »6m» 
them, with  a  passage  all  round  the  accommodation ontte 
main-deck.  Over  this  accommodation  there  will  be  » 
spacious  deck,  as  a  promenade  for  the  passengers,  of  »« 
above-named  extent.  ^ 

The  baggage  and  light  goods  that  would  be  oonveyea 
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by  these  Teasels  ironld  be  stowed  in  the  holds,  and  it 
conld  be  so  arranged  that  this  should  be  shipped  or 
landed  by  means  of  a  lift  passing  down  the  hatchway, 
ind  at  once  transferring  it  to  the  shore  or  ship,  as  the 
cue  may  be. 

The  boilers  and  engines  could  be  placed  in  the  holds 
of  the  vessels,  below  the  deck,  where  there  would  bo 
ample  roonx  for  coals  and  all  other  stores  of  the 
Tetsels. 

As  these  vessels  will  be  high  out  of  the  water,  and  the 
paddle-wheels  well  protected,  there  will  be  no  difiiuulty 
in  ^ving  them  a  great  diameter,  and,  with  powerful 
engines,  there  is  no  reason  why  they  ^ould  not  cross 
over  faaa  Dover  to  Calais  in  a  little  over  the  hour. 

With  a  rudder  at  each  end  of  the  vessel,  on  the  balance 
principle,  by  which  that  at  the  fore  pilrt  of  the  vessel  can 
be  used  occasionally,  to  assist  the  other  rudder  on  enter- 
ing or  leaving  a  port,  or  in  narrow  waters,  this  vessel 
will  be  as  handr  and  navigable  as  an  ordinary  vessel, 
and  will  also  do  away  with  the  necessity  of  tumtog 
toond  in  the  port,  but  will  go  in  and  out  without  tum- 
inar.  There  will  be  no  difficulty  in  so  arranging  the 
wueel-ropes  that  the  wheel  on  the  bridge  w3l  work 
the  two  rudders  at  the  same  time. 

The  paddle  and  paddlebozes  being  between  the  two 
Teasels,  there  will  be  a  clear  side  on  the  outside  of  Uie 
Teasel  -,  nothing,  in  fact,  to  come  in  crintact  with  piers 
and  jetties,  as  the  vessel  passes  in  and  out  of  the  port, 
which  is  so  desirable. 

A  vessel  on  this  principle  cannot  possibly  roll  like 
an  otdinaiy  vessel,  for  the  one  vessel  will  act  as  a 
lerer  on  the  other,  to  keep  her  steady,  as  in  the  case 
of  the  vessel  with  the  outrigger.  There  will,  of  course, 
be  a  slight  rising  and  sinking  felt  on  the  deck,  in  very 
heavy  weather,  but  nothing  compared  to  the  motion  of  a 
angle  vessel,  however  large,  however  great  the  beam 
maybe. 

uorast  be  borne  in  mind  that  the  sea  at  this  part  of 
the  Channel,  between  Dover  and  Calais,  or  Folkstone 
and  Boulogne,  is  not  a  long,  rolling  sea,  like  that  of  the 
Atlantic,  but  is  a  broken,  chopping  sea,  most  trying  to 
ordinary  vessels,  but  with  the  long  double  vessels  will 
iearody  be  felt ;  and  unless  the  passengers  crossing  by 
this  vessel  are  exceedingly  sensitive  to  sea-sickness,  J  am 
convinced  that  they  wul  make  the  passage  without  any 
inoonvsnience  on  tnis  head. 

I  bA-ve  heard  of  experiments  having  been  tried  on 
doaUe  or  twin  vessels,  to  ascertain  whether  they  woidd 
rod  less  than  the  ordinary  vessel  in  a  sea-way,  and  it  was 
finmd  that  they  offered  no  advantage  at  sea ;  but  the 
mistitn  made  m  these  experiments  has  been  that  the 
two  vessels  were  placed  close  alongside  of  each  other,  or 
nearly  so.  Had  they  been  kept  a  considerable  disttuice 
apart,  they  would  have  shown  the  action  of  the  lever,  as 
in  th«  eaae  of  the  outrigger.  It  must  be  clear,  I  think,  to 
my  naotical  man  that,  the  longer  the  lever  between  the 
t«o  venels,  the  steadier  they  must  be  in  a  sea-way. 

This  class  of  vessel  can  use  the  ports  of  Calais  or 
Boulogne  as  conveniently  as  the  present  vessels,  thereby 
doing  away  with  the  necessity  of  constructing  new 
harbMia  or  increasing  the  size  of  the  present  ones. 

Ha  cost  of  snch  a  vessel,  with  powerful  engines,  to 
k«ss  lip  a  speed  that  would  ensure  the  passage  being 
maoe  in  a  little  over  the  hour,  and  with  accommodation 
tax  deck  to  accommodate  600  passengers,  in  saloons  and 
eahnis  on  the  modem  and  improved  principle,  would  cost 
between  £70,000  and  £80,000. 

_  Three  vesaela  of  this  class  could  be  put  on  the  line  in 
ttZBontbs.  

The  Timtt,  of  March  6th,  states  that  a  deputation, 
MMj^t^jiig  of  Sir  Edward  Watldn,  chairman  of  the 
i  Saadi-Eastem  Bailway  Company ;  Mr.  Qrosvenor 
I  HodgUnson,  M.P.,  chairmaa ;  and  Mr.  Warter,  director, 
of  the  London,  Chatham,  and  Dover  Railway  Company, 
lad  Measrs.  O.  W.  Eborall  and  J.  S.  Forbes,  visited  M. 
IViea  OB  the  ^Ox  instant,  at  his  official  residence  at 


Versailles,  to  represent  to  him  the  inconveniences  to 
which  persons  travelling  between  England  and  France, 
and  through  France,  were  at  present  put  by  the  pass- 
port system,  the  want  of  a  through  service  by  the  route 
of  the  Mont  Cenis  Tunnel,  and  the  de6cient  harbours  of 
Calais  and  Boulogne.  Sir  Edward  Watkin  showed  that, 
the  through  traffic  was  being  driven  from  the  route  of 
France  to  that  of  Germany.  As  regards  passports,  M. 
Thiers  said  this  system  was  only  a  temporary  measure 
of  political  precaution  {trh  temporaire),  and  he  was  quite 
willing  to  consider  whether  the  precaution  could  not  be 
applied  in  another  way.  He  would  communicate  with 
the  Director-General  of  Railways,  M.  de  FranqueviUe, 
as  to  through  arrangements,  tid  Mont  C^nis,  for  the 
Italian  and  Eastern  route,  and  he  desired  the  deputation 
to  confer  also  with  that  Minister  as  to  practical  details, 
and  also  in  reference  to  some  precise  and  practical 
scheme  of  harbour  improvement.  The  government  of 
France  would  not  oppose  any  practical  scheme,  and 
would  do  all  that  was  possible  during  its  own  necessities, 
as  to  capital,  to  facilitate  the  undertaking  of  any  works 
by  English  enterprise.  They  were  most  anxious  to  see 
the  means  of  intercourse  between  the  two  countries  im- 
proved and  extended. 


ANinTAL  UTTEBKATIONAL  EZHIBITIOirS. 


The  offices  of  the  Commissioners  are  at  Upper  Ken- 
sington-gore, London,  W.,  Major-General  Scott,  C.B., 
secretary.  

General  Purposes  Committee. — A  meeting  of  tha 
General  Purposes  Committee  appointed  by  her  Majesty'e 
Commissioners  for  the  Exhibition  of  1851,  to  carry  out 
the  current  series  of  Annual  International  Exhibitions, 
was  held  on  Wednesday,  at  Clarence-house.  There  were 
present  his  Royal  Highness  the  Duke  of  Edinburgh,  the 
Marquis  of  Ripon,  Sir  Francis  R.  Sandford,  Mr.  Edgar 
Bowring,  and  Major-General  Scott,  secretary. 

Jewellery. — A  meeting  of  the  jewellery  trade  took 
place  ai  the  Albert-hafl,  on  Thursday,  the  29th  ult. 
Her  Majesty's  Commissioners  have  decided,  as  stated  in 
the  Journal  of  the  23rd  February,  that  the  committees  of 
selection  for  the  different  classes  of  manufactures  in  the 
approaching  Exhibition  shall  be  composed  partly  of  Com- 
missioners and  partly  of  persons  engaged  in  the  produc- 
tion of  the  objects  comprised  in  each  class.  The  meeting 
referred  to  was  to  discuss  the  mode  in  which  the  com- 
mittee of  selection  in  the  dasa  of  jewellery  shall  be 
appointed.  It  came  to  the  conclusion  that  the  task  of 
selecting  the  lay  members  of  Uie  committee  ought  to  be 
left  to  the  Commissioners,  while  the  _  "  practical  " 
members  should  be  nominated  by  the  intending  ex- 
hibitors, each  exhibitor  naming,  on  a  form  provided  for 
the  purpose,  a  number  of  gentlemen  whom  he  would  like 
to  act,  and  the  Commissioners  choosing  from  those 
so  nominated  the  number  required  to  complete  the  com- 
mittee, care  being  taken  that  both  the  manufacturing 
and  the  retailing  branches  of  the  trade  should  be  repre- 
sented upon  it.  This  course  will  accordingly  be  adopted. 
It  was  stated  that  large  collections  of  jewellery 
fh)m  France,  Belgium,  Germany,  and  Russia  would  be 
exhibited,  and  that  India  would  also  be  exceptionally 
well  represented.  Special  collections  of  the  jewellery 
worn  by  the  peasantry  of  different  countries  were  also 
being  formed.  The  Birmingham  Chamber  of  Commerce 
will  exhibit  a  selection  of  the  jeweUery  manufacture  m 
that  town.  The  day  appointed  for  sending  m  objects 
for  submission  to  the  Committee  of  Selection  for 
JeweUery  is  the  4th  of  AptiL  Previous  commmu<«tum 
with  the  Commissioners  is  yerv  advisable  to  facilitate 
preparations,  but  the  general  rules  do  not  absolutely  re- 
quireit.  General  Scott  explained  to  the  meeting  tiiat, 
m  order  to  get  together  a  loan  oollection  of  modsRi 
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iearellery  (the  lenders  of  wtdch  would  {m^bly  demre  to 
nWBOme  of  the  onuunents  on  paxticular  •ooaoions  doling 
the  London  Boaeon)  .jewellers  who  were  infanuted  with  ra(£ 
loans  hy  private  peisons  would  be  allowed  to  lemore  the 
jewels  Qom  the  Exhibition,  on  condition  of  their  bamg 
unmediately  letomed  after  use  on  the  ocoasian  for  which 
Ihey  were  required. 

France. — The  President  of  the  French  Commission 
has  ordered  that  a  bronze  medal  bo  struck  and  presented 
to  each  of  the  French  artists  and  others  who  contribnted 
to  the  Exhibition  of  1871 ;  these  medals  are  now  read^  for 
deUvery,  with  the  copies  of  the  diploma  of  the  British 
Commission.  The  obverse  of  the  medal  bears  a  .figure 
of  France,  and  the  reverse  an  inscription  recording  the 
place  and  date  of  the  Exhibition. 

BeeeptioB  of  Exhibita. — The  reception  of  goods  for 
this  year's  Exhibition  began  on  the  1st  inst.,  and  from 
what  has  already  been  received  there  is  no  joubt  what- 
ever  that  the  manufactures  of  the  year  will  be  very 
adequately  represented.  Exhibitors  are  requested  to  be 
88  punctnal  as  possible  in  their  delivery,  and  as  correct 
as  possible  in  filling  np  the  necessary  forms.  The 
articles  in  the  following  divisions  have  been  already 
received : — Machinery  for  jewellery,  machinery  for  paper 
and  cotton,  scientific  inventions,  cotton,  acoustic  appa- 
Mktns,  paper,  stationery,  and  printing.  The  following 
are  the  days  upon  which  this  exhibits  in  the  other 
divisions  wUl  be  received : — 

Saturday,  March  9th. — Beprodiiotions  (East  Entrance). 

Tuesday,  March  12th. — ^Tapesfaries,  Carpets,  and  Em- 
broideries (East  Entrance). 

Thursday,  March  14th. — Designs  for  Decorative  Manu- 
factures (East  Entrance). 

Friday,  March  16th. — Furniture,  &c.  (West  Entrance). 

Monday,  March  18th. — Stained  Olass  (Weat  Entrance). 

Monday,  March  2fith. — Musical  Instruments  (East 
Entrance). 

Thursday,  April  4th.— Jewellery  (East  Entrance). 

All  objects  must  be  deUvered  to  the  officers  appointed 
to  receive  them,  unpacked,  and  ready  for  immediate  in- 
spection, and  free  from  all  charges  for  curriage,  &c.  To 
eTery  object  a  label,  duly  filled  in,  must  be  securely 
attached.  The  number  on  this  label  must  correspond 
with  the  number  of  the  object  on  the  delivery-order.  It 
is  recommended  that  labels  bo  attached  to  objects  by  wire. 
Delivery -orders,  duly  filled  in,  must  be  sent  in  with  the 
exhibits.  These  forms  mast  contain  a  complete  list  of 
an  objects  submitted  for  exhibition,  and  the  numbers  in 
the  first  column  must  correspond  with  the  numbers  on 
the  labels.  The  doors  will  be  opened  at  8  a.m.  daily, 
aiid  will  remain  open  until  four  p.m.,  except  for  one 
hour,  viz.,  from  twelve  to  one  o'clock.  The  various 
labels  and  forms  may  be  obtained  at  the  offices  of  the 
Commissioners.  The  east  entrance  is  in  Exhibition-road ; 
west  entrance  in  Prince  Albert's-road ;  south  entrance 
in  Exhibition-road. 

In  the  Pine  Arts  Division,  artists  are  at  liberty  to 
send  in  their  works  without  fiUing  in  forms  of  prelimi- 
nary application,  the  days  appointed  being  as  fol- 
lows : — 

Thursday  and    Friday,  Maioh  7  and    8. — Paintings. 

(West  Entrance.) 
Monday,    March    U. — Architectural  Designs.      (East 

Entmnce.) 
Wednesday,  March  13.— Engraving,  lithography,  and 

Photography.     (West  Entrance.) 
Wednesday,   March   27.— Soulptuxe.      (West   Goods 

Entrance), 

A  nonbend  list  of  tbe  works  submitted  for  approval 
tuut  be  sent  in  with  tiiem,  stating  the  name  and  address 
of  the  artist,  the  title  wnd  the  price  (if  for  sale)  of  each 
w<ttk.  To  each  work  itself  a  label  must  be  securely  at- 
taohod,  bearing  the  same  information  and  the  oor- 
re*P«Mtiag  namb«r  in  the  Mat. 


Tiajtl  AMtrt  HaU. — A  'series  of  eighteen  rahaoriptian 
oonoeits,  to  be  given  in  May,  June,  and  July  next,  -with 
the  sanotion  of  Her  Majesty's  Oommiaaioner*  for  the 
Exhibition  of  18S1  (President,  H.B.H.  the  Prince  of 
Wales,  K.G.),  and  under  the  direction  of  the  Executrre 
Committee  of  the  Royal  Albert  Hall  (Chairman,  H.R.H. 
the  Duke.of  Edinburgh,  K.G.).  These  concerts  will  em- 
brace four  clMsee  of  music,  viz. : — Oratorios,  given  by 
the  Sacred  Harmonic  Society,  under  the  direction  of  8ir 
Michael  Costa.  Operatic  and  miscellaneous  conoeria, 
given  by  Mr.  Mapleson,  who  will  have  the  aervioea  of 
the  whole  of  his  opera  company.  Popular  concerts,  giren 
by  Mr.  Artiiur  Chappell,  the  manager  of  the  Monday 
Popular  Concerts  at  St.  James's-halL  Qrand  choral 
concerts,  given  by  her  Majesty's  CommisBioners,  under 
the  direction  of  M.  Oharies  Gtounod,  with  the  aid  of  "  The 
Boyal  Albert  Hall  Choral  Society,"  consisting  of  abore 
1,000  voices.  Her  Majesty  the  Queen  has  signified  her 
hope  of  being  able  to  be  present  at  the  first  concert  of 
this  aeries,  on  the  8th  May.  The  subscription  for  aeais 
for  the  entire  series  of  eighteen  concerts  will  be  aa  follows : 
— Baloony  (front  seats),  three  guineas  each ;  arena  stalla^ 
six  guineas  each ;  amphitheatre  stalls,  seven  guineas  each. 
The  seats  and  stsJlsTnll  be  transferable.  The  mioes  of  ad- 
mission to  the  public  for  any  seats  not  subscribed  for,  for 
each  concert,  will  bo  at  least  as  follows: — Single  admission 
— baloony  (front  aeats),  5s.  each ;  arena  stalls,  7s.  6d. 
each ;  amphitheatre  stalls,  10s.  6d.  each.  The  Execntire 
Committee  reserve  the  power  of  raising  these  prices  after 
a  date  which  will  be  announced.  The  concerts  will  take 
place  in  the  afternoons  and  evenings,  the  dates  will  ha 
duly  announced.  The  subscribers  to  these  concerts  will 
have  the  privilege  of  obtaining  season  tickets  for  the 
Exhibition  of  1872  at  the  uniform  rate  of  one  guinea 
each.  Tickets  fbr  the  series  may  be  obtained  at  tiie 
R^^  Albert  Hall,  and  of  the  usual  agents. 

Fenny  Babsoription  Conoarta. — ^Under  the  anthoribrof 
the  Executive  Committee  of  the  Boyol  Albeit  Hall, 
twelve  concerts  will  be  given  at  such  price  of  admiaaioa 
as  will  enable  all  classes  to  enjoy  music  in  the  Boyal 
Albert  Hall.  They  will  take  place  on  Tuesday  evenings, 
beginning  on  the  12th  March,  and  ending  en  the  28th 
May,  1872.  "The  concerts  will  consist  of  gleea,  aonga, 
and  instrumental  music,  with  recitals  on  the  great  organ. 
Subscription  tickets  for  the  twelve  concert*  will  bo  aa 
follows : — Personal  admiagion  for  the  twelve  conoarta : — 
Picture-gallerj-,  Is. ;  orchestra,  2s. ;  balcony  seats,  Sa. ; 
arena  et^ls,  6s. ;  amphitheatre  stalls,  12s.  Kn^  ad- 
mission to  each  concert: — Picture-gallery,  3d.;  oruieatia, 
6d. ;  baloony  seats,  9d. ;  arena  stalls.  Is.  6d. ;  amphitheatse 
stalls,  3s.  Tickets  are  now  ready,  and  may  be  had  afc 
the  Boyal  Albert  Hall  and  the  usual  agents.  Thisseriac 
will  enable  large  employers  of  labour,  and  other  penona 
interested  in  uie  welfare  of  the  lower  dsssea,  to  gire 
them  an  opportunity  of  obtaining  rational  e^joymeBt  afc 
a  small  cost 


EXHIBITIOHS. 


>^enna  SxhiUtlon.— It  is  said  that  the  Anatmn 
government  has  learned  from  trustworthy  aonioe% 
that  'tiie  Internationale  Society  ia  determined  to 
prevent  the  projected  ediibition  at  Vienna,  or  st 
any  rate  to  place  all  possible  obstacles  in  its  way, 
by  preventing  the  completion  of  articles  intended  for 
exhibition,  or,  by  simvdtaneous  strikes,  stopping  the 
transport  of  gooda.  The  Internationale  regards  the 
proposed  exhibition  aa  a  purely  aristocratic  entuipiiae^ 
intended  to  benefit  great  capitalists  and  mannfoctora^ 
whilst  the  artisans  who  make  the  articles  to  bo  exhitntaa 
will  have  to  support  additional  burdens,  because  the  dear- 
ness  oaased  by  the  influx  of  strangers  will  weigh  more 
heavily  on  the  working  olaases  than  on  any  other.  In 
order  to  carry  out  these  objects,  it  is  added  that  ttia 
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dtmiaa  of  the  Intenutunalo  eitaUiiiMd  «t  GcnevA  u 
tagtgei  in  formiiig  a  "itrike  fond,"  to  support  the 
woiknen  in  tiieir  efEoria  against  the  Gahibitk>n.  Tlie 
meatt  manxbeta  of  the  aoeiety  at  Tienna  are  laid  to  be 
MliBg  in  canoert  with  the  diriaion  of  G^eva,  and  anV 
aenptions  for  a  strike  firnd  are  said  to  he  on  foot  in  the 
woocmen's  qoartera  of  the  city.  The  gorenunent  is 
Wged  to  meet  the  threatened  difBoultieB  by  employing 
all  tiis  soIdietB  who  have  been  bronght  up  to  trades, 
giving  them  leave  of  abaenoe  from,  military  doty  until 
the  opening  of  the  exhibition ;  but  one  of  the  complaints 
of  ihe  Internationale  is,  that  the  free  aitixans  haT8  alieady 
'btea.  injtned.  by  the  employment  of  some  hnndreds  ot 
■cUiea  on  the  works  of  the  eshibition  building.  Itis  to 
be  hoped  Ihat  these  rmnonrs  aie  unfounded,  or  at  least 
gieatfy  exaggerated,  and  that  the  ptospects  of  the  pro- 
Based  exMbition  will  not  be  endangered  by  a  movement 
Based  iq^on  Boch  uttatly  false  pramisss. 


COBSBSFOHBBVOB. 

♦ 

TRINKETS  AND  THETB  MANUPAOTURE. 

Bis, — ^Femut  me  to  supplement  the  rery  instmctive 

paper  on  this  subject,  read  before  the  Society  last  week 

by  Hr.  t^t-Wim,  with  a  few  &cts  relating  to  machine' 

made  chains.      The   first  machine   ever   employed  in 

this  kingdom  for  the  purpose  of  maniifantiinng  small 

onuunental  chains,  was  introduced  br  me,  and  patented 

in  1857.      The  patent  bears  dato  November  14th,  a.d. 

18fi7,  No.  2,863.    The  machine  was  invented  and  chiefly 

eonatmeted  in  America,  but  was  completed  for  me  by 

Hr.  HoDand,  whom  you  mention  in  your  peper,  and  was 

sold  to  Mr.  Ctoode,  a  chain  manu&ctiu'er  of  Birmingham. 

In  1809, 1  patented  another  machine  for  makiDg  chains 

«( a  diiforent  pattern,  and  the  patent  for  this  invention 

WIS  also  porchased  by  the  same  manu&ctnrer.     The 

Cnt  machine,  which  cost  lees  than  fifty  pounds,  per- 

fonnsd  the  work  of  seventy  operatives,  and  the  chain 

was  more  perfect.    The  chain  is  oonstmcted  entirely  by 

Sue  machine  complete  for  the  finishers.     Several  of  these 

machines  have  been  employed  by  Mr.  Ooode,  and  an 

iminense  number  of  these  "  snake  bhains,"  of  which  the 

sample  yon  exhibited  to  the  members  is  a  modification, 

hare  been  sold,  and  a  fortune  realised  from  this  new 

iKiach  of  manufacture,  the  origin  of  which  I  claim  for 

AsMriea,  and  introduction  of  which  into  the  kingdom  is 

tee  aelely  to  the  patoit  laws. — I  am,  Sec, 

OSORQB  HASBLTBIS. 

t,  nnt>«iiniiiiii  iiiitiiiiii|ii. 


PRISON  LABOUR. 


Sat, — The  name  of  the  governor  of  Milhiifc  Peni- 
tnrtinrjr,  who,  in  1842,  accompanied  me  over  the  prison, 
was  &e  late  Rev.  Daniel  Nihill,  (not  Myall,  as  re- 
pected  in  the  Journal  of  the  23rd  February  last),  whose 
Ofiaioa  of  prison  labour  I  have  heard  confirmed  since 
Iqrthe  governors  of  American  prisons,  at  Sing- Sing, 
AJlaay,  fo.  It  was  stated  by  Mr.  Dickens  that  prisoners 
at  aolitaiy  ooi^nement  have  requested  to  be  employed 
ia  eoBftenial  work  of  some  kind. 

"Qte  Dossetshiie  prisoners  seem  to  have  oommenoed 
thsir  prison  work  in  the  year  1791,  and  to  have  oou- 
tianedit  beneficially  for  ten  years  at  least.  _ 

la  the  Bnmmer  of  1863,  a  young  woman,  in  the  south- 
wsrt  of  Hampshire,  was  assaulted  feloniously  and 
mmxlared,  while  walking  to  chnrch  on  a  Sunday  morn- 
ing, by  a  ticket-of-leave-convict,  who  was  executed  for 
fits  caime,  under  drcnmstances  which  proved  the 
i»»s»-Vt»*  of  the  systom  decidedly. — I  am,  &c., 

Ckb.  Cookb. 


HOME  COLONISATION. 

Sib,— The  thoughtfol  letter  of  Mr.  Cave  Thomas  in 
your  last,  on  "Home  Colonisation,"  has  struck  a  chord  in 
my  memory  which  has  been  practically  silent  for  many 
years,  and  periiaps  you  will  allow  me  to  say  a  few  worjs 
on  a  subject  to  which  I  paid  much  attention  when  a  very 
youn^  man.  Unhappily,  the  subject  then  got  so  mixed 
up  with  polemics,  party  politics,  tho  land  question,  and 
other  endless  matters  of  dispute,  that  life  seemed  too 
short  for  the  settlement  of  even  the  preliminaries,  and, 
like  many  others,  I  left  ofi*  writing  and  speaking  upon  a 
snlriect  so  apparently  hopeless. 

A  period  of  thirty-two  years  has  produced  a  great 
change  in  pnblio  sentiment  on  this  as  upon  other  matters, 
and  it  is  possible  the  question  of  "home  coloniaation" 
may  now  be  discnssed,  without  its  advocates  being  looked 
tipon  either  as  demented  visionaries  or  as  revolutionary 
fomtios. 

Nothing  can,  to  my  mind,  be  more  common  sense  than 
the  qoestion — "  Why  should  the  skill  and  experience  of 
the  conntry  be  sent  out  of  the  country,  in  oi^er  that  it 
may  exist  and  flourish  f"  Is  it  proved  that  the 
country  is  too  small  for  its  population,  because  it 
happens  that  the  towns  have  grown  too  large  as 
centres  of  employment  f  Let  us  take  an  individual  illus- 
tration. Suppose  that  Sir  Titus  Salt,  on  finding  hia 
business  as  a  manufacturer  of  "alpacas"  had  become 
hampered  by  the  limitation  of  his  facilities  at  Bradford, 
had  done  as  the  nation  does,  and  gone  on  "  as  well  as  he 
could  " — for  that  is  the  cant  phrase — in  the  immediate 
vicinity  of  the  town  in  which  his  enterprise  had  practi- 
cally developed  a  new  industry,  on  the  g^und  that  ho 
must  remain  where  the  skilled  labour  which  ho  required 
was  to  be  found,  does  any  one  suppose  that  he  would 
have  been  so  successful,  either  personally  or  nationally, 
as  he  has  been  by  his  "  home  colonisation  "  enterprise  at 
Saltaire? 

I  well  remember  his  slatomeuta  to  myself,  as  to  the 
nature  of  his  undertaking,  during  his  attendance  on  one 
of  the  juries  of  the  Great  Exhibition  of  1851,  and  the 
simple  earnestness  with  which  he  replied  to  tho  question 
of  "  How  much  will  it  cost  ?"  when  he  stated  that  he  had 
made  up  his  mind  to  expend  £200,000,  but  he  supposed 
it  would  be  nearer  a  quarter  of  a  million ;  yet  he  was 
sure  it  would  pay,  apart  from  the  comfort  it  would  bring 
to  all  concerned. 

After  such  an  example  as  Saltaire,  it  would  be  a  mere 
waste  of  time  to  quote  kindred  instances,  in  which  far- 
seeing  and  enlightened  capitalists  have  redeemed  con- 
siderable populations  from  the  depressing  circumetances 
and  evil  surroundings  of  large  towns,  bv  cmployingr 
skilled  labourat  home,  which  otherwise  would  have  found 
its  work  in  distant  colonies  or  rival  countries.  Yet  thia 
is  practically  "  home  colonisation"  by  individual  eflfort, 
which  shows  that  this  important  improvement  in  the 
distribution  of  population  does  not,  as  was  at  one  time 
foUaciously  mamtalned,  depend  upon  co-operation.  It 
simply  depends  upon  sound  organisation  and  enlightened 
administration.  One  thing,  however,  is  pretty  certain, 
that  the  oapitaliste  who  were  fiir-stghted  enough  to 
direct  their  energies  and  money  in  this  direction  in  the 
first  instance  were  co-operators  in  spirit,  and  compre- 
hended the  whole  question. 

We  have  of  late  years  had  an  improved  feeling  in 
relation  to  co-operation — in  relation  to  distribution-^ 
beginning  notably  amongst  the  upper  classes  in  theur 
Weet-end  club-houses,  then  manifesting  itself  in  a  sWl 
more  systematic  and  economical  form  amongst  the  toil- 
ing workers  of  Rochdale,  for  the  supply  of  their  domestic 
neoessaries,  and  now  rapidly  mnning  into  co-operative 
mills  and  factories  in  the  same  districts.  Re-acting  by 
example  upon  the  middle  classes  of  the  metiopobs  and 
other  large  cities,  in  the  original  Rochdale  form  of  co- 
operative stores,  this  idea  of  combination  for  a  givea 
and  weH-deflned  parposo,  as  in  the  case  of  the  West-end 
(datej  i»geMng  ast hold  of  the  public  mind,  and  tba 
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stepi  from  co-operation  for  dittribation  to  co-operation 
for  production,  and  that,  too,  by  means  of  home 
colonisation,  is  not  a  very  startling  one.  In,  fact  the 
operation  of  the  limited  liability  principle  in  partner- 
ship, vhich,  like  loany  other  good  things,  haabeenqiiite 
as  much  abased  as  used,  is,  in  one  sense,  a  solution  of  the 

Sroblem,  as  regards  the  provision  of  capital,  system  of 
ireotion,  and  administration. 

It  has  been  the  dream  of  some  very  good — yes,  and 
very  wise  men  too^that  the  solution  of  the  pauper  ques- 
tion, not  to  speak  of  the  dimination  of  crime,  is  involved 
in  this  question  of  home  colonisation.  At  any  rate,  Mr. 
W.  Cave  Thomas  has  well  said,  that  "  the  iutnnsio  value 
of  a  colony  lies  in  this,  that  it  withdraws  surplus  labour 
from  overcrowded  centres ;"  and  but  for  emigration  for 
the  purposes  of  colonisation,  both  pauperism  and  crime 
would  have  been  worse  than  they  are  at  present.  But 
why  it  is  necessary  that  the  surplus  labour  of  this 
country,  whether  skilled  or  unskilled,  educated  or  not, 
should  be  sent  to  a  distant  portion  of  the  globe,  when 
there  is  room  enough  at  home  if  properly  utilised,  re- 
mains to  be  shown.  Of  course,  we  shall  have  the  old 
assertions  about  "  spread  of  civilisation,"  "  extension  of 
British  power,"  "mission  of  the  Anglo-Saxon  race,"  and 
a  string  of  equally  veracious  platitudes,  for  which  one 
has  lived  long  enough  to  have  the  most  profound  con- 
tempt, especially  when  a  day's  journey  through  almost 
any  part  of  England,  Scotland,  or  Ireland  contradicts 
the  huge  &llacy  of  "  over-population,"  unless  we  are 
also  to  accept  the  doctrine  toat  no  people  ought  to 
depend  upon  any  other  country  for  anything  whiui  that 
people  may  require,  and  that  such  nation  or  people  shall 
always  be  absolutdy  in  a  condition  to  supply  its  own 
wants,  which  is  about  •■  absurd  as  insisting  that  every 
man  shall  be  his  own  tailor,  and,  to  quote  the  old  nursery 
rhyme,  "butcher,  and  baker,  and  candlestick-maker. — 
I  am,  &c.,  Gboboz  Wallu. 

March  2nd,  1873. 


relief  fron  hospitals  in  Loodon,  and,  as  a  large  pro- 
portion  of  this  number  were  in  a  position  to  nay 
for  that  relief,  the  profession  were  deprived  of  the  feea 
they  would  otherwise  have.  He  arguM  that  hj  a  nnaU 
subscription  provident  dispensaries  could  be  muntained, 
and  patients  would  hare  the  advantage  of  receiring  tbe 
advice  of  medical  men  ^pointed  and  paid  for  their  skill. 
Dr.  Bogera  thought  the  principle  of  provident  dispen- 
saries and  independent  sick-clnba  the  best  way  of  prx>- 
viding  medical  relief  for  the  poor,  but  all  atteiin>ts  to 
carry  out  this  system  had,  up  to  the  present  time,  uiled. 
He  was  satisfied  that  if  a  proper  system  of  medical  relief 
were  established  under  the  Poor-law  they  would  be  abl» 
to  weed  out  those  who  were  in  the  habit  of  xeceivinr 
gratuitous  relief  when  they  were  not  entitled  to  it ;  and 
he  hoped  that  Mr.  Dalrymple  would  not  go  with  those 
in  the  House  of  Commons  who  secede  from  State-sup- 
ported medical  relief  in  favour  of  the  simple  provident 
principle.  The  Hon.andEev.  Samuel  Best,Mr.C. J.liord, 
Mr.  AJsager  Hay  Hill,  and  other  gentlemen  took  part 
in  the  discussion,  supporting  in  the  main  the  deuiability 
of  provident  medical  relief. 


HOTBS   OH  ABT. 


MEETIHOS. 


British  Kedieal  Association. — At  a  meeting  of  the 
metropolitan  counties  branch  of  the  British  Medical 
Association^  held  on  Tuesday  night  at  the  house  of  the 
Society  of  Arts,  John-street,  Adelphi,  Dr.  Bussell  Bey- 
.nolds  in  the  chair,  pEu>ers  were  read  on  "  The  Provident 
System  of  Medical  Belief  from  a  National  Point  of  View," 
and  *'  The  Provident  System  of  Medical  Belief  from  a 
Medical  Point  of  View."  The  former  was  read  by  Mr. 
D.  Dalrymple,  M.P.,  and  the  latter  by  Dr.  J.  Ford 
Anderson,  M.D.  Mr.  Dalrymple,  after  a  few  preliminary 
remarks,  said  the  public  had  been  so  long  in  the  habit 
of  receiving  medical  advice  gratis,  that  it  now  became 
a  question  as  to  whether  those  who  were  thus  in  the 
habit  of  receiving  this  aid  were  entitled  to  it  gra- 
toitonsly.^  He  had  himself  known  persons,  who  were 
in  a  position  to  pay  the  proper  medical  fee,  attend 
out-patients'  room  and  receive  advice  gratia.     A 


the 


remedy  was,  in  his  opinion,  essential  to  che&  titis  im- 
position, and  the  only  way  to  do  this  was  by  hospital 
reform  in  the  present  mode  of  out-door  assistance  and 
the  more  general  adoption  of  the  provident  system.  He 
regarded  the  establishment  of  provident  dubs  and  provi- 
dent dispensaries  as  a  means  by  which  this  imposition 
could  be  checked.  By  small  subscriptions,  these  associa- 
tions would  be  able  to  take  a  position  that  would  give  to 
the  patient  prompt  assistance,  which  was  so  eSeotive  in 
arresting  many  a  serious  epidemic.  He  believed  that  if 
the  provident  system  were  better  known  it  would  lead 
np  to  a  vastly  improved  state  of  things.  He  thought 
there  was  another  system  of  poor-law  relief  that  required 
great  reform,  and  that  was  the  issuing  of  tickets  that  led 
to  the  road  of  bee^  beer,  and  port  wine.  Dr.  Ford 
Anderson  said  there  were  1,170,000  patients  receiving 


Becent  events  in  Paiii  hare  of  course  thrown  a  very 
large  number  of  works  of  art  into  the  niai^et.  This  u 
not  to  be  wondered  at,  but  it  is  a  matter  of  remark  that 
at  the  sales  that  have  recently  taken  place,  what  m^ 
be  considered  extraordinary  prices  have  been  realiaed. 
Americans  have  been  the  largest  pnrchaseiB,  and  the 
following  are  accounts  of  the  results  of  two  sales  that 
have  lately  taken  place : — 

The   sale  in   Paris   of  the   collection   Michel   de 
Frfetftigne,    which   nambeied    sixty    fine   works,    and 
realised  a  total   sum  of  more  than   £20,000,  affords 
remarkable  instances  of  high  prices,  and  some  few  in- 
stances of  very  capricious  figures.    "A  Pasturag^''  by 
Eoaa  Bonheur,  sold  for  12,000  fr.;_  while  a  weU-known 
work    by   BonninKton,   whose  pictmee  usually   fetch 
immense  prices  in  Paris,  "The  Seine  at  Bouen,"  sold 
for  only  1,600  fr. ;  two  works  by  Brascassat,  "  Cattle  ia 
a  Meadow"  and  "Sheep,"  fetched  respectively  fi,100 
and  5,100  fr.   The  works  of  Decamps,  even  his  least  im- 
portant, fetched  high  prices ;  at  this  sede,  "A  Kennel,"  by 
that  artist,  a  well  known  work,  aold  for  23,600  fr. ;  "  The 
Interior  of  a  Court-yard  in  Italy,"   another  charming 
picture,  for  22,000  fr. ;  "  The  Court-yard  of  Uie  Saint 
Nicholas-hotel,"  for  16,800  fr. ;   "Dogs    Hunting  for 
Truffles,"  for  16,100  fr. ;  "A  Fox  taken  in  a  Trap,"  for 
6,060  fr. ;  "  Children  at  Breakfast,"  for  6,600  fr. ;  and  • 
small  picture  of  "  Calvary,"   for  6,160  fr.     Three  of 
Delacroix's  admirable  Eastern  pictures,  "Arabs  on  a 
Journey,"  "A  Cavalier  attacked  by  a  lion,"  and  "An 
Arab  Vedette,"  fetched  30,600,  17,000,  and  14,100  fr. 
"  The  Head  of  a  Young  Monk,"  by  Delaroche,  painted 
at  Borne  in  1837,  sold  for  1,980  fr.    Eight  pictnres  by 
Diaz,    figures,    pieces,    and    views    of   Fontaineblean, 
fetched  severally  from  6,000  to  10,000  fr.     Meisaonier's 
works,  as  ususO,  created  a  furore,  "The  Two  Van  dear 
Veldes"  sold  for  38,000 fr.,  "The  Young  Man  Bead- 
ing," for  20,700  fr. ;  "  The  Young  Man  at  his  Studies," 
26,200,  and  the  pencil  sketch  for  the  last  work,  1,060  fr^. 
"A  Group  of  "Trees  near  a  Stream,"  by  the  late  J. 
Bousseau,  fetched  the  large  sum  of  29,800  fr.     Iflstly. 
there  were  several  fine  works  by  Troyon,  "  Crossing  the 
Ferry,"  which  sold  for  32,800  fr. ;  "Animals  Oraaine 
near  a  Wood,"  29,600  fr. ;  "  The  Ford  "  26,200  fr. ;  and 
"A  View  of  MarseiUee,"  by  Ziem,  fetched  6,000  fr-. 

The  collection  Paturle,  which  consists  of  twenty-eight 
pictures,  and  two  unimportant  pieces  of  sculptnpe, 
fetched  the  largo  sum  of  465,370  franca.  Two  works  by 
Brascassa^  "Animals  Grazing,"  fetched  each   19,200 
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{nua;  "Lea  Natchee,"  from  Afadt,  a  minor  work 
bj  Engine  DeUczoix,  19,000  francs ;  "  Capid,  tha  Fhy- 
SKdan,  hj  Destouches,  the  oomparatirely  large  sum  of 
9,300  francs;  "After  the  Storm,"  by  laabey,  12,000 
francs;  "Tobias  and  Satah,"  by  Henn  Lehmann,  9,100 
francs ;  "  Flemish  Baors,"  said  to  be  tlie  first  work  of 
MniflBOTliflfi  4,600  Erancs;  Winterhalter's  "  Decameron," 
14,009  francs;  two  £imoiu  pictures  by  Ary  ScheSer 
fetched  high  prices,  "Margaret  leaving  the  Cboroh," 
3S,000,  and  "  Margaret  in  the  Church,"  40,000  francs ; 
two  reductions  by  the  same  artist,  of  "  Faust  in  his 
Study  "  and  "  Margaret  at  her  Spinning  Wheel,"  sold 
for  5,450  and  5,050  franca;  "Beading  the  Bible,"  by 
Henri  Scheffer,  fetched  8,700  francs,  and  "Joan  of  Arc 
going  to  Execution,"  by  the  same  artist,  fi«m  the 
Orleans  collection,  4,700  francs.  One  of  Troyon's  finest 
works  created  great  competition  and  fresh  admiration, 
for  it  has  certainly  gained  by  time,  although  it  was  much 
piaiaed  when  it  was  originally  exhibited  in  185S ;  it 
represents  a  mixed  group  of  animals  fiying  before  a 
storm ;  it  fetched  68,000  francs.  Beoamps,  considering  all 
things,  mast  be  said  to  hare  boma  on  the  bell ;  there 
were  two  smaQ  works  from  his  pencil,  "  Turkish  Children 
placing  with  a  Tortoise,",  sold  for  20,700  francs,  and 
"INnkeys  Beposing,"  certainly  one  of  his  mastecpieeee, 
an  Eastern  laiulscspet  glowing  in  rainbow  tints  and  bathed 
in  light,  fetched  ue  largo  sum  of  61,000  francs.  The 
largest  amonnt  of  all,  however,  was  that  given  for  "  The 
Fishermen  of  the  Adriatic,"  by  Leopold  Bobert,  which 
was  knocked  down  at  83,000  francs.  There  were,  it 
mnat  be  mentioned,  peculiar  circumstances  connected 
with  this  work.  It  was  the  last  picture  painted  by  the 
artist  sad  it  was  pnrofaased  for  the  mnsemn  of  Nenf- 
chitel,  the  chief  town  of  tha  Swiss  canton  in  which  he 
WW  hom.  The  work  obtained  considerable  notoriety 
also  from  another  circumstance.  M.  Patnrle  purchased 
the  pictoie  soon  after  tiie  death  of  the  artist,  and,  as  it 
had  not  beea  exhibited  in  public,  he  obtauied  the  use  of 
a  room  in  one  of  the  maines  of  Paris,  and  it  was  there 
shown  fior  the  benefit  of  the  poor,  the  pOTmenls  for 
admission  ainnantiiig  to  20,000  francs.  The  prices 
obtuned  at  this  sale  are,  perhaps,  proportionably  higher 
than  hare  been  known  at  the  HStelDroaot,  yet  they  are 
likely  to  he  surpassed  at  the  sale  of  the  F6reire  gallery, 
whii^  is  to  finish  the  week. 

A  very  curious  map  has  jast  been  placed  in  the 
Oalerie  d'Apollon,  in  the  Leavitt.  It  represeats 
FiMice  in  the  time  ef  Louis  XIY.,  and  is  entirrty  com- 
posed of  Tarions  coloured  marblee,  like  Florentine 
mcmir  It  is  the  work  of  an  artist  named  Coplet, 
who  was  attaehed  to  tii»  conrts,  and  bean  date  1864. 
It  may  he  mentioned  here  that  the  -wbsiia  of  the 
rare  collection  of  cups,  crystals,  jewellery,  and  other 
objects  of  art  have  been  replaced  in  this  gailecy,  which 
is  enriched  with  some  very  fine  raamplas  of  lumiture 
{i«aa  St.  Cloud  and  other  toyal  palases. 

The  fifth  exhibition  of  cabinet  pictures,  by  British  and 
fanim  artists,  opens  on  Monday  next,  the  11th  inst.,  at 
the  Hew  British  Institution,  38,  Old  Bond^tteet. 

Ihe  MinistBr  of  PnUic  lastmotion  in  Fraaoe  has  come 
to  the  resolution  that  in  future,  instead  of  the  artistic  work 
at  the  Sevres  manufactory  being  execated,  as  heretofore, 
by  a  few  painters  and  modellers  attached  to  the  estab- 
lishment, it  shall  be  thrown  open,  and  orders  given  for 
what  is  required  to  various  artists,  as  in  other  cases.  Arl 
saja  the  object  of  this  resolution  is  donbtiess  to  rescue 
the  poieelain  works  from  that  conventional  sfyle  to 
wUn  it  has  for  many  years  been  confined.  Troyon, 
the  famona  landscape  and  cattie  painter,  who  was  brought 
up  in  the  estabUahoMnt,  protested  long  since  against  the 
copies  of  copies  which  were  produced  there,  and  only 
ttMhed  essMleoee  ader  he  had  enniitw|*tsd  hisaself . 

The-asas  jovnal  says  that  the  painted  glass  ot  Paris 
W  is  graat  dsagvr  dating  ths  iiegs  sad  the  Oxmnnne. 


Fortunately,  some  of  tiie  most  remarkable  windows  ^ 

removed  frt)m  their  frames^  and  those  which  were  left  in 
their  places  suffered  but  litUe ;  but  the  danger  has  served 
for  a  warning.  The  municipal  authorities  luve  come  to  a 
determination  to  meet  any  further  dangers  as  far  as- 

ftossible  ;  they  have  commissioned  a  well-known  artist  to 
ook  up  with  the  greatest  care  all  the  original  cartoons 
known  of  existing  and  lost  windows,  and  to  arrange 
them  according  to  dates  and  styles,  and  to  these  are  to 
be  added  carefully-made  copies  from  remarkable  windows 
of  which  the  ori^al  cartoons  cannot  be  found ;  the 
whole,  when  classified,  are  to  be  preserved  in  portfolios 
or  made  up  into  books.  The  precaution  is  a  praueworthy 
one,  and  the  execution  of  the  project  cannot  fail  to  bring 
some  notable  works  to  light. 

A  Frenchman,  M.  Laschd,  has  recently  patented  a 
method  of  preparing  oil-paintings  for  decorative  pur- 
poses, so  that  they  may  be  kept  in  stock  in  the  ware- 
house, and,  when  required,  easily  carried  and  fixed  to 
the  work  to  be  adorned.  The  invention  consists  in 
painting  upon  tin-foil  with  properly  prepared  colours 
any  desired  subject  or  design,  either  by  hand  or  suitable 
machinery.  PUun  stones,  imitations  of  woods  andmarbles, 
figures  of  birds,  shells,  flowers,  landscapes,  plaia  and 
ornamental  giliUng,  and  imitation  of  carved  work,  ckn 
all  be  executed  on  either  sheets  or  strips  by  skilled  hands 
at  the  wOTkshop,  and  supplied  by  the  yard  or  piece,  like 
paper-hangings,  for  the  decoration  of  buildings,  ^ipa, 
carriages,  carpenter's,  or  cabinet  work,  fnmitnre,  See. 
Tin-finl  of  the  greatest  thiokness  ia  used,  either  composed 
of  tin,  or  of  a  mixture  of  suitabls  metals ;  this  is  evenly 
spread  on  a  hard  and  smooth  siu&oe,  which  is  shghw 
mmatened,  to  assist  in  the  process  of  spreading  the  foil. 
The  foil  is  then  painted,  either  by  hand  or  machinery; 
with  the  subject  or  design  required,  and  ia  aftearwarda 
varnished.  When  thoroughly  dry,  it  is  removed  from 
the  hard  surface,  and  is  ready  for  affixing  to  the  work 
to  be  decorated,  or  it  may  be  rolled  up  ^e  paper,  and 
stored  till  required.  T^e  work  to  be  coated,  or  the 
object  to  be  decorated,  is  coated  with  a  sticky  varnish, 
or  with  l^draulic  cement,  and  a  piece  of  the  oil-painting 
of  the  required  size  being  cat,  it  is  carefully  presssd 
against  the  prepared  sor^e,  precautions  being  taken 
to  prevent  air-bubbles  remaining  underneath,  when  it  is 
said  to  become  firmly  adherent ;  and  being  perfectiy 
waterproof^  protects  the  surfaces  covered  better  tluua 
ordinary  oil-paint,  while  it  is  preferable  to  paper  for 
wall  hangings  from  its  inuwimeability  to  moistuie. 
From  the  fleubility  of  the  foil,  as  well  as  the  paint  or 
gilding,  the  prepared  material  can  be  affixed  to  moold^ 
ings,  carvings,  or  other  irregular  sorioces.  The  invention 
cannot  fail  to  be  of  great  utility  if  the  permanency  of 
the  coloujs  and  the  adhesion  ot  the  foil  can  be  relied 
upon. 

The  annual  report  of  Mr.  Boxall,  the  director  of  the 
National  Oallery,  states  that  the  great  purchase  of  the 
year  1871  was  that  of  77  pictures  and  18  drawings, 
bought  of  Sir  R.  Peel  for  £76,000.  The  only  other  pur- 
cease  of  the  year  was  one  of  a  picture  by  David  Teaiers, 
of  his  own  chateau,  bought  for  £1.000.  Two  bequests 
were  received  in  the  year — a  portrait  of  Francesco  Fer- 
mcci,  by  Lorenzo  Costa,  bequeathed  by  Sir  A.  C.  Sterlmg, 
and  John  Gibson's  marble  bust  of  the  painter,  W. 
Bewick,  bequeathed  by  Mrs.  Bewick.  Sir  R.  Wallace 
presented  to  the  Kational  Gallery  in  1871,  Gerard  Ter- 
burg's  "Peace  of  Munster."  'I he  trustees  have 
accepted  the  loan,  for  a  limited  period,  from  the  Duke  de 
Riptdda,  of  the  altar-piece  by  Raphael,  formerly  in  the 
convent  of  the  nuns  of  Saint  d' Antonio  di  Padova,  at 
Perugia.  The  picture  was  placed  in  the  Gallery  on  a 
movable  stand  in  October.  The  daily  average  of  at- 
tendance at  Trafalgar-square  in  1871  was  4,880.  The 
buaber  of  visitors  in  the  year  waa  911,858,  and  at  South 
Kensington  939,329.  The  report  records  the  death,  in 
KoTvmher,  1871,  of  John  Peter  WildMnith,  who  had 
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fiuthfiiUy  dischirged  the  daties  of  curator  from  the 
foundation  of  the  Oalleiy,  in  1824. 

A  literary  and  artistic  society,  for  the  advancement  of 
the  arta,  and  the  protection  of  the  interests  of  artists  and 
literary  men  of  Great  Britain,  will  be  immediately  in- 
corporated by  Royal  Charter.  In  connection  with  it  is 
an  "Artistic  Insurance  Trust,"  or  gjuarantee  fund,  with 
a  proposed  capital  of  £250,000,  which  will  be  invested 
in  trustees.  The  premiums  paid  are,  of  course,  for  the 
insurance  of  works  of  art  from  loss  or  damage  during; 
the  period  of  exhibition. 


OEHERAL   NOTES. 


Pioard's  Coffse. — After  the  meeting  on  February,  the 
members  were  invited  to  taste  some  coffee  prepared  by 
Mr.  E.  Picard,  of  140,  StrMid.  This  coffee,  and  the 
method  of  roasting  and  making  it,  was  mentioned  in 
the  Journal  of  January  Sth.  Those  members  who  tasted 
the  coffee  expressed  favourable  opinions  as  to  its  strength, 
purity,  and  flavour. 

Friie  for  Improved  Oalvanio  File.— In  1866,  the 
French  government,  through  the  Minister  of  Public 
Instruction,  offered  a  prise,  equal  in  value  to  the  sum 
of  £2,000,  for  the  most  useful  application  of  the  galvanic 
pile.  The  documents  were  to  be  sent  in  during  the 
month  of  April,  1871  ;  a  few  applicationa  only  were 
received,  and  the  jury  appointed  to  examine  them 
decided  that  none  were  deserving  of  the  prize.  By  a  recent 
decree  the  competition  is  again  opened,  the  last  day  of 
reception  of  applications  being  the  29th  of  November, 
1876. 

Ughting  Honaef,  &e.,  by  laneral  OIL— Mr.  A.  M. 
Silber,  of  66,  Wood-street,  Cheapside,  who  read  a  very 
interesting  paper  before  the  Society  in  December,  1870, 
on  his  new  method  of  lighting  houses,  streets,  factories, 
railway  stations  and  carnages  by  mineral  and  vegetable 
oils,  secured  by  a  number  of  patents,  has  been  elected  an 
associate  of  the  Institution  of  CivU  Engineers.  Mr. 
Silber  has  had  his  inventions  well-tried  and  perfected 
before  bringing  them  more  prominently  under  public 
notice.  Some  of  the  principal  railway  companies  have 
tried  his  signal  and  other  lamps,  and  so  satisfactory  has 
been  the  results,  that  his  orders  for  them  will  possibly 
be  large.  The  signal  lamps  will  be  of  acknowledged 
benefit  to  our  naval  and  maritime  fleet.  This  has  been 
lecognised  by  the  Board  of  Trade,  for  it  is  a  matter  of 
the  greatest  importance  to  signal  long  distances  by  night, 
and  the  lamps  referred  to  can  be  seen  at  a  distance  of 
seven  miles.  These  lamps  have  also  this  great  advantage, 
that  every  description  of  vegetable  and  mineral  oil  (as 
burnt  in  ordinary  lamps)  can  be  burnt  alternately  in  on* 
and  the  same  lantern,  and  when  ve^table  oil,  as  rape  or 
(X>lza  oil,  is  burned,  no  cutting  of  wick  is  required,  each 
light  showing  an  illuminating  power  equal  to  12  to  20 
sperm  candles,  which  can  be  increased  to  a  Ught  equal  to 
60  sperm  candles  when  specially  ordered.  The  lamps 
have  been  tried  on  the  following  railways: — London, 
Chatham,  and  Dover,  Metropolitan,  Metropolitan  Dis- 
trict, South-Eastem,  Great  Western,  and  the  London 
and  North- Western. 


CALENDAR     OF     HEEIINOS. 


ossnrAXT  kzetikos  of  the  societv. 

"Wednesday  evenings  at  eight  o'clock. 

March  13tb.— "On  the  British  Trade  with  France 
during  the  last  Ten  Years,  in  its  relation  to  the  General 
Trade  of  the  United  Kingdom."  By  Leokb  Levi,  Es(j., 
Professor  of  the  Principles  of  Commerce  and  Commercial 
Law  in  King's  College,  London. 


March  20th. — "  Notes  from  a  Diamond  Tour  ihronglr 
South  Africa."    By  Thomas  Wm.  Tobin,  Esq. 
March  27th. — Ftution  Week, 


nOIA  COHFKBBHOE. 

This  Eveniko,  Friday,  March  8th. — "On  India 
as  a  Field  for  Private  Enterprise" — Most  suitable 
districts ;  situation  and  approach,  described  separately ; 
soils,  climate,  sources  of  labour  supply,  &c. ;  staple 
crops  to  be  grown  with  greatest  advantage  ;  indigenoos 
products  and  minerals;  tabulated  statement  of  cost  of 
cultivation  of  tea,  cotton,  &c.,  and  probable  profit  of 
each;  indigenous  timber;  live  stock;  form  of  govern- 
ment under  which  the  settler  will  live  in  India.  The 
Conference  will  be  opened  by  Frbdebice  Campbbu, 
Esq.,  of  Assam.  Sir  Donald  MgLeod,  C.B.,  K.C.S.I.,. 
will  preside. 

CAIITOB  LSCTTrBES. 

The  Fifth  Lecture,  on  "  Mechanism,"  by  the 
Rev.  Arthur  Bigg,  M.A.,  was  delivered  on 
Monday  evening,  March  4th.  The  condading- 
leotnre  ■will  be  given  as  follows : — 

SYLLABUS. 
Lictvxb  VI.^1Iokdat,  11th  March,  1872. 
Begnlating  and  Adjusting  Mechanism — Straight  Linft 
Motions — EpicycUc  Trains — Differential  Mecluuiism. 

These  Lectares  are  open  to  Members,  each  of 
whom  has  the  privilege  of  introducing  two 
friends  to  each  Lecture. 


SCIEHTIFIC  KEETmOS  FOB  TEE  WEEK. 

Mo*.  ....SOCIETY  OF  ARTS,  8.    Cantor  Leeton.   Bev.  Arilur 

RI«g. "  On  MeolwnUni.'^ 
Royal  Oeogisphtcnl,  si.     1.  H^Jor  B.  C.  Rao,  "  VMt  to 

Kei  and  Jonniey  flrom  Owadur  to  KorrubM."    2.  Major 

BarMford  Lorett, "  Samj  of  the  Pow-KeUt  Frantlic." 
IdedloaLS. 
London  Inatltotloo,  «.     Prof.  John   ElU,  "ElemmtUT 

Mule." 
Institute  of  Snrrerora,  8.      DUonalon  on  Mr.    Smltli's 

Paper,  entitled  "Lend." 

TitI8....Uedle*ludChlrarg1caI,  si. 

CItU  BnRtneen,  8.    Mr.  John  Herbert  Letlum,  C.E., "  Th» 

Soonkleala  Canal  of  the  Madru  Ini(ati<m  and  Canal 

Company." 
Bert  Indie  AnoelnUon,  8.    (AttheHoDMoftheSociRTor 

ASTS.)     Mr.  I.  T.  Piiehard,  "The  Repieaentatlon  of 

India  in  Parliament." 
Royal  IniUtnUon,  3.     Dr.  Batherford,  "  Circulatory  and 

Kerrona  Syttems." 
Photographic,  8. 

Wio.~..BOOIBTY  OF  ABT8,  8.     Proft«»or  Leone  LerJ,  "Ob 

the  Britlab  Trade  with  France  daring  the  last  Ten  Teat*. 

in  its  relation  to  the  Oeneral  Trade  of  the  United 

Kingdom.'^ 
Graphic,  8. 

Royal  Literary  Fnnd,  3.    Annoal  Meeting. 
Royal  Society  of  Liteiatnre,  4^. 
Royal  College  of  Physidani,  5.     Croonian  Leotore.    Dr. 

Brietowe,  "  On  DiieaM  and  its  Remedial  Treatmant." 

Tanu...Boyal,  8i. 

Antiqnarlea,  8). 

Royal  Society  Clnb,  (. 

Mathematical,  s.  _ 

Royal  Inatitadon,  3.    Prof.  Odilng.  *'  On  the  ChamMry  of 

Alkaliee  and  Alkali  Mannlkotare." 
London  Institution,  7i. 
Fkl.......Boyal  United  Service  InfUtntion,  3.    Captain  B.  H.  Hosier, 

"  The  Employment  of  Catalry,  as  liinilrated  by  the  lata 

War." 
Philological,  8i. 
Royal  lonitntlon, «.     Mr.  J.  Erau,  ••  The  Alplwbat  and 

ite  Origin." 
SlT......Jtoyal  IneUtntion,  3.     Mr.  Mononre  D.  Conway,    "On 

iJemonoloiry."  .  _ 

Royal  College  of  Phyatelani,  S.     Lnmlelan  I^Ktare.    Dr. 

Qnaln,  "On  DiMasu  of  tlM.Uuisalar  Wails  of  tho 


Heart." 
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Jalmlntt,  Adt^pM,  Imiim,  W.C. 


PBOCEEOIVOS  OF  THE  SOCIETT. 


TOUBXXKSTR  ORDIKAST  KSSTIHO. 

Wedneedsy,  March  13, 1872;  Major-General 
P.  Eaudut-Wilmot,  R.A,,  P.K.S.,  Member  of 
Conndl,  in  the  chair. 

The  following  candidates  were  proposed  for 
election  u  members  of  the  Society : — 

Snodon.  Jonathan,  12,  Fenchnich-street,  E.O. 

Chrke,  J.  Hoir,  Moir  and  Sons,  Aberdeen. 

HBRuon,  Charles  William,  Whitmore-lodge,Beckenham. 

Jape,  J.  U.,  Mere. 

MiUar.  D.  O.,  Milerevan  Works,  Lambeth,  S.B. 

Kggott,  Darid  8.,  39,  Greaham-Btreet,  E.G. 

fterit^,  Joseph  Weedon,  32,  Addison-gardens  North, 

W^  and  3,  Mewman's-coort,  Comhill,  E.C. 
PHoa,  W.  C,  14,  Bow-lane,  KG. 
Sterens,  Warwick,  Darlington  Works,  37,  Southwark- 

bridge-road,  S.R 

The  following  candidates  were  balloted  for 
and  duly  elected  members  of  the  Society  : — 

Lei^  John  Staddy,  8,  Old  Jeynv,  E.O. 

Hicnas,  Daniel,  St.  Bene' t- chambers,  Fenchnrch-street, 

BiTington,  Charles  Robert,  1,  Fanchurch-bnildings,  E.C. 

Babeitaon,  James  (Mayor  of  Weymouth),  Lanadowne, 
Wyke  Regis. 

Bolioii,  Robert,  64a,  Tottenham-court-road,  W. 

Bohde,  J.,  HoUy-hill,  Wanstead. 

Swmdars,  Herbert  C.,  3,  Bolton-girdens,  Sonth  Kensing- 
ton, W. 

ganders,  R,,  1,  Ironmonger-lane,  E.G. 

"lUdna,  Thomas,  Adelaide-chambers,  62,  Giacechnrch- 
•treet,E.C. 

The  paper  read  was : — 

OS  THE  BRITISH  TRADE  WITH  FRANCE 
DURING  THR  LAST  TEN  TEARS,  IN  ITS  RE- 
LATION TO  THE  GENERAL  TRADE  OF  THE 
ITNITED  KINGDOM. 

By  Leone  Levi,  Esq.,  F.L.8.,  F.8.8. 

(frobmot  of  tba  PrtadplM  of  Commtree  and  ConiineroUl  Law  In 
Klag't  CollcKa,  Loodon ;  Dootor  of  FoUtleal  Bconomy.) 

Richard  Cobden,  and  the  noble  band  of  the  Anti-Com- 
hv  League,  belonged  to  the  Kanohester  school  of 
fiditics.  Right  in  principle,  vigorous  in  action,  emi- 
aeotly  ptactioal  in  their  mode  of  regarding  any  question, 
they  were  not  the  men  to  spend  their  strength  tor  nought. 
Wnh  the  abolition  of  the  Corn-laws  the  League  was 
diMolred,  for  it  was  for  one  object  that  the  oiganisation 


was  started,  and  that  had  been  accomplished,  but  the 
Uanohester  school  remained;  Cobden  and  Bright  still 
uttered  their  vigorous  defences  of  free-trade,  and  their  in- 
fluence continued  paramount  with  the  government  and 
the  people.  When,  therefore,  it  became  known  that 
Richard  Cobden  had  been  negotiating,  though  in  an  in- 
formal manner,  with  Michel  ChevaBer  the  terms  of  a 
treaty  of  commerce  between  France  and,  the  United 
Kingdom,  even  the  greatest  opponents  of  such  treaties 
could  entertain  no  doubt  that,  at  their  hands,  the  in- 
terests of  free-trade  could  never  suffer,  and  the  soundest 
Srinciples  of  commercial  economics  would  not  be  preju- 
iced. 

It  was  not  certainly  as  the  sequel  of  any  contract  with, 
or  in  view  of  any  reciprocity  on  the  part  of  foreign 
countries,  that  Huskisson  and  Sir  Robert  Peel  initiated 
those  reforms  in  the  British  tariff  which  contributed  so 
much  to  the  expansion  of  trade.  If  any  overture  was 
made  to  any  one  country,  in  the  hope  of  securing  a  better 
treatment  of  British  produce  and  manufacture,  the  result 
always  proved  most  unsatisfactory,  for  one  and  all  turned 
a  deaf  ear  to  any  such  representation.  As  for  f^rance, 
she  sinned  in  the  most  conspicuous  manner  a^nst  a 
soimd  commercial  policy.  The  reign  of  Louis  Philippe 
was  distinguished  by  utter  subserviency  to  the  interests  of 
afewminersand  manufacturers.  The  concessions  made  by 
Britain  in  favour  of  French  com,  shipping,  manufactures, 
and  wines,  were  only  met  by  differential  duties,  high 
imposts,  and  positive  prohibitions;  and  it  was  oiuy 
when  Napoleon  III.  consolidated  his  throne,  and  became, 
so  to  say,  master  of  the  situation,  that  any  chance  was 
given  for  a  more  vigorous  and  independent  policy.  But 
Napoleon  was  not  France ;  and  in  France,  as  everywhere 
else,  it  is  long  before  the  nation  is  educated  into 
a  new  policy,  fi  took  ten  years  of  constant  agitation, 
with  meetimra  and  demonstrations  without  end,  to  teach 
the  people  of  the  United  Kingdom  the  first  elements  of 
free-trade.  Need  we  be  surprised  if  France,  with  no 
such  peripatetic  philosophers  at  work  as  the  Anti-Corn- 
law  League,  has  been  somewhat  slower  than  Britain  in 
apprehending  the  import  of  a  snund  commercial  policy. 

But  was  a  Treaty  of  Commerce  the  best  manner  for 
accomplishing  this  important  project  P  The  Treaty  of 
Commerce  was  certainly  not  the  work  of  the  people  of 
France!  or  of  England,  but  of  a  few  economists  and 
diplomatists  in  each  country.  True,  it  is  the  preroga- 
tive of  the  Grown  to  make  treaties  with  foreign  states, 
on  the  principle,  I  suppose,  that  secrecy  and  immediate 
despatch  are  generally  requisite  in  such  matters ;  but 
England  only  undertook  to  recommend  to  Parliament 
to  enable  the  government  to  abolish  the  duties  involved 
in  the  treaty.*  What  voice  could  France  have  in  the 
negotiations,  when  she  was  altogether  forbidden  by 
her  constitution  from  interfering  in  any  manner  wiUi 
the  executive  P  When  the  treaty  was  communicated  by 
Mr.  Gladstone  to  the  British  Parliament,  not  a  few 
censured  it  in  the  most  decided  manner.  Why,  it  was 
asked,  should  we  depart  from  the  policy  of  acting  inde- 
pendently in  matters  of  tariffs  F  Why  make  miancial 
questions  the  subject  of  treaties  P  Why  contract  any 
obligation  not  to  prohibit  the  exportation  of  coals  for  ten 
years  P  Allowing  that  the  paper  duties  and  other  duties 
on  manufactures  should  and  would  be  removed,  was  it 
expedient  to  do  it  when  the  revenue  could  not  bear  the 
loss  P  The  French  market,  it  was  said,  is  of  ^reat  value 
to  us,  and  it  is  well  to  make  some  concessions  in  order  to 
open  it.  But  France  had  already  commenced  some  com- 
mercial reforms  in  1866,  and  she  was  progressing  in  the 
right  direction,  with  the  concurrence  of  the  whole 
nation. 
Reasonable,  however,  as  such  striotores  were,  there  was 


•  Mr.  Rylandi,  U.P.,  has  gWrn  notice  In  the  Houm  of  Commons 
to  move,  "  That  in  the  oiiinion  of  this  Hotue,  all  tatan  treiUat 
between  this  oonntrjr  and  foreign  powers  ought  to  be  Uid  npon  the 
table  of  both  Houses  of  PulUment  before  being  ratified.  In  order 
that  an  opportonlty  may  be  aSoided  to  both  Houses  of  expressing 
ttielr  opinion  open  the  provisions  of  sooh  treaties." 


324 


JOURNAL  OF  THE  SOCIETY  OF  ARTS,  Ma»oh  15,  1872. 


one  unanswerablo  argument  in  fevour  of  the  Treaty.  Ita 
pioviaions  were  liberal.  There  wa«  no  'bargain  of  commer- 
cial advantage.  Limited  as  it  might  be  in  its  bearinga,  it 
was  ptogreseing  in  the  direction  of  free-trad^.  Bn^^and 
engaged  to  aboliBh  the  doties  on  a  large  number  of  articles 
of  the  production  and  m»nnfacture8  of  France  ;  to  reduce 
the  duties  on  French  wines  and  spirits,  and  not  to  pro- 
hibit the  exportation  of  cohI  ;  and  France  engaged  to  re- 
move all  prohibitions,  and  to  reduce  the  duties  on  a 
number  of  articles  of  British  production  and  manufacture 
to  a  maximum  rate  of  30  per  cent,  ad  valorem  instantly, 
and  to  reduce  them  further  to  28  per  cent,  by  the  Itt 
October,  1864,  the  same  to  be  converted  into  specific 
duties  by  a  supplementary  convention.  Surely,  conditions 
like  these  were  not  very  radical  on  either  side.  England 
only  undertook  to  do  at  once  what  she  would  certainly 
have  done  in  a  very  little  time  ;  and  France  only  ad- 
vanced so  far  as  to  reduce  her  tariff  to  80  or  2fi  per  cent., 
^e  condition  in  which  England  was  some  fifty  years 
ago.  But  if  the  concessions  made  by  the  treaty  on  both 
^ra  fell  far  short  of  the  importance  generally  attached 
to  it,  its  moral  influence  was  considerable.  The  pnblic 
adherence  of  France  to  the  great  principle  which  she  had 
Bolengcombatted;  the  readiness  shown  by  England  to  sub- 
ject her  productions  to  the  most  unrestricted  competition ; 
the  impression  generally  felt  tbat  the  Emperor  and  the 
IVench  government  w^re  in  favour  of  a  still  more 
decided  policy,  which  in  time  they  would  be  certain  to 
develop; the  honours  awarded  to  Cobden  in  France;  and 
the  high  position  held  by  Michel  CSievnlier  in  the 
French  Senate,  were  all  favourable  to  the  extension  of 
free-trade  principles  all  over  the  world.  And  it  did  seem 
as  if  Cobden  had,  by  the  conclusion  of  tjbe  treaty,  put  the 
coping-stone  to  the  great  edifice  he  had  so  long  been 
labouring  to  rear.  Kor  was  the  treaty  sterile  in  result 
in  other  countries.  Treaties  of  commerce  were  soon 
after  conduded  by  France  and  England  with  Belgium, 
the  ZoUverein,  Austria,  Switzerland,  and  Italy,  and, 
through  their  direct  and  indirect  operations,  the  customs 
barriers  which  divided  the  different  statM  of  Europe 
were,  one  and  all,  rendered  more  elastic,  and  commerce 
and  navigation  felt  all  the  effects  of  a  fresh  impulse. 

Alts,  however,  for  any  gfreat  expectations  from  such 
treaties.  At  the  very  time  when  the  States  of  Europe 
were  endeavouring  to  draw  closer  together  by  mutml 
commerce  and  intercourse,  the  United  States  of 
America  entered  into  a  fearful  strife,  which  effectually 
destroyed  a  large  and  important  trade.  Cotton,  one  of 
the  principal  articles  in  British  and  Frenck  industry, 
hitherto  mainly  imported  from  America,  was  no  longer 
to  be  had  except  at  famine  prices.  The  rich  markets  of 
America  were  also  closed  to  France,  to  England,  and  to 
the  world.  In  1861,  the  trade  of  England  with  the 
United  States  amounted  to  £60,000,000,  in  186S  it  was  re- 
duced to  £38,000,000.  In  1861,  the  trade  of  France 
with  the  United  States  amounted  to  £19,000,000,  in 
1863  it  was  reduced  to  less  than  £8,000,000.  Happy 
was  it  that  at  the  moment  when  the  American  trade  be- 
came so  reduced  and  unprofitable,  the  European  trade 
had,  through  the  Treaty  of  Commerce,  become  much 
more  active.  But  the  opening  of  such  new  branches  of 
trade  only  neutralised  the  loss  of  the  American  trade, 
and  for  the  whole  of  the  period  between  1860  and  1870 
the  civil  war  in  America  continnejl  to  exefrcise  a  most 
disastrous  influence  on  the  Enropean  trade.  From  a 
table  in  my  "History  of  British  Commerce,"  it  wiU  be 
seen  that  in  that  decenniam,  whilst  the  exports  of  British 
produce  and  manufacture  to  Europe  increased  at  the  rate 
of  65  per  cent.,  those  to  America,  including  Korth  and 
South,  increased  at  the  rate  of  37  per  cent.  only. 

There  cnn  be  little  doubt  that  the  reforms  introduced 
by  the  Treaty  of  Commerce  have  led  to  a  large  increase  in 
the  commerce  of  France,  and  to  a  great  extension  of  trade 
between  France  and  this  country,  hock  at  the  follow- 
ing facts.  The  special  commerce  of  France,  that  is  the 
import  for  home-consumption  and  the  exports  of  French 
merchandise,  increased  as  follows : — 


Tcari. 

Imports. 

Exports. 

ToUL 

francs.         1         franca. 

ftwics. 

1827  .... 

414,000,000 

507.000,000 

921,0(10.000 

1830  .... 

489,000,000 

453,000.000 

942,000,000 

1847  .... 

976,000,000 

891,000,000 

1,867,000.000 

1861  .... 

781,000,000     1.239,000,000 

2,020,000,000 

1860  .... 

1,897,000,000  1  2,277,000,000 

4.174,000,000 

1868.;.. 

3,304,000,000  i  2,925,000,000 

6,229,000,000 

From  the  revolution  of  1830  to  that  of  1848,  a  period 
of  17  years,  the  trade  of  France  increased  97  per  cent. 
From  the  creation  of  the  Second  Empire,  in  1851,  to 
1869,  a  period  of  18  veais,  it  increased  188  per  cent.  Jtn 
the  same  manner,  the  navigation  of  French  ports  in- 
creased very  considerably,  as  may  be  seen  from  the 
following  table : — 


Yean. 

Entered. 

Cleared. 

Total. 

tnnt. 

tone. 

tone. 

1830  .... 

1,019,000 

629,000 

1,648.000 

1844 

2,173,000 

2.121,000 

4,294,000 

1847  .... 

8,799,009 

1,497,«)0 

4,296.000 

1861  .... 

2,301,000 

1,886,000 

4,087.000 

1860  .... 

4,165,000 

4,291,000 

8,49(.00« 

1868  .... 

6,800,000 

6,853,000 

13,653,000 

Surely,  then,  France  has  no  reason  to  complain  of  the 
Treaty.  On  the  contrary,  it  evidently  brought  waott 
activity  and  more  profits  into  the  country  than  ever  was 
contemplated.  If  we  now  examine  the  commercial  nla- 
tions  between  England  and  Frnnce,  we  find  an  incrsMe 
equally  marked.  Between  1827  and  1868  ihiey  were  aa 
follows,  according  to  French  accounts : — 


Importi  trom 
£nKliuid 

Exports  froBi 

Tears. 

Franco 

ToteL 

to  Pmnoe. 

to  England. 

francs. 

francs. 

thines. 

1827  .... 

13,700,000 

59,900.000 

72,600,000 

1830  .... 

16,100,000 

64,000,000 

80,100,000 

1847  .... 

72,400,000 

116,800,000 

189.200,000 

1851  .... 

69,100,009 

293,300,000 

362,400,000 

1860.... 

239,700,000 

698,900,000 

838,600,000 

1868  .... 

673,300,000 

872,200,000 

1,445,600,000 

If,  moreover,  we  compare  closely  the  natnre  of  the  tnide 
between  England  and  France,  we  find  that,  whilst  s 
large  portion  of  our  exports  thither  consisted  of  coeila, 
copper,  iron,  machinery,  oil,  English  wool,  woollen  y>ni, 
cotton  yam,  linen  yam,  silk  thrown,  raw  silk,  raw 
cottons,  colonial  woot  hemp,  all  of  which  are  either  raw 
materiiUs  or  instruments  of  industry,  France  sends  to  v* 
woollen  manufactures,  silk  manufactures,  refined  sngar, 
gloves,  lace,  and  other  articles  of  French  industry.  la 
truth,  the  French  manufactnren  have  had  a  donUe 
advantage  from  the  commercial  treaty — ^tbey  bave 
received  the  raw  material  of  industry  at  a  reduced  ooat, 
and  they  have  obtained  stipulations  i^m  other  countries 
in  favour  of  their  mannfactured  goods,  which  they  have 
taken  care  not  to  return.  But  the  French  mannfiactui«i* 
regard  all  importations  of  foreign  manufacture  as  in- 
jurious to  their  interests ;  they  assert  a  right  to  the 
monopoly  of  the  French  market.     The  object  of  the 

?;ovemment,  in  their  opinion,  should  be,  not  to  provide 
or  the  good  of  the  greatest  number,  but  to  look  to  the 
welfare  of  French  producers  and  manufactnren.  They 
ignore  all  the  good  which  trading  affords  to  the  nation, 
and  complain  of  the  slightest  infringement  of  their  own 
privileges.  Sndl  a  partial  legislation  they  could  not 
obta&i  under  a  sb'ong  government  like  that  of  Napoleon, 
\  bat  they  did  attain  it  under  a  week  government  like  that 
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of  Lonis  Philippe,  and  will  probably  attain  again  under 
tk»  nniUMittg  imd  retrograde  government  of  H.  Thiers. 
laoag  befiwe  France  oommittM  the  egregions  folly,  or,  I 
■ight  mero  app(t>priataly  say,  the  crime  of  going  to  war 
■with  Pnmia,  from  pare  jealoosy  of  the  aggrandizement 
of  her  oaig^boiarB,  Frendbi  protectionists  had  been  harass- 
faig  the  goremment  reqieoting  the  Treaty  of  Oommeroe, 
■nd  agaia  and  again  keen  debates  took  plnce  in  the 
Fiaoeh  parliamoit  on  the  sabjeet.  Jaat  before  the  war 
bagaa,  a  fcraia)  parliamentary  inqairy  was  proceeding 
oa  the  Regime  Sconomiqae,  in  view  of  the  renewal  or 
•bol^oa  of  the  Treaty.  Doabtless,  nnder  the  Empire, 
erea  this  lauairy  woaM  havd  ended  with  strengthening 
the  free-trade  party  in  France.  But  when  M.  Thiers 
ease  kito  power,  and  at  his  right  hand,  as  Minister 
of  Fiaimce,  was  M.  Payer- Qnertier,  the  old  opponent 
«rf  •  free  oommeroiKl  policy,  their  very  first  thought 
was  to  apset  the  Ireaty.  Accordingly,  the  in- 
tentions  of  the  French  government  were  speedily 
made  kSoWB,  that,  taking  advantage  of  the  21st  article 
Of  id*  Treaty,  which  stipulated  Uiat  "  the  high  con- 
'toaeting  powras  reserve  to  themselves  the  right  to 
JAtrodtiea,  by  ooramon  eonswit,  into  this  Treaty,  any 
modification  which  is  not  opposed  to  its  spirit  and 
yrneifdes,  aai  Uie  vtility  of  which  shall  have  been 
ibown  by  eiperieBoe,"  Ae  ^vemment  was  decided 
to  ^tvffma  no4Mcations  nffscting  different  numbers  of 
eottoa  yam,  yarns  of  cotton,  linen,  and  hemp,  tissue 
of  eoMoa,  Kaea,  and  hemp,  and  damasked  linen.  In 
ym  Message  to  the  Assembly  in  December  last,  M. 
TkiefS  entered  felly  into  the  question.  He  stated  thnt 
tboogh  tito  Treaty  with  BngUnd,  Bel^mn,  and  Pmssia 
kad,  in  _en«  way  and  another,  expired,  there  were 
tHitett  still  in  toroB  with  Aurtria,  Switzerknd,  and  Italy, 
wbich  had  three  or  four  years  to  run.  He  objected  to 
these  treaties  for  various  reasons.  They  were  concluded 
wiAeot  ^le  nation  having  been  consulted ;  absolute 
ftoedom  was  introduced  without  any  preparation  by 
ttsea;  French  manafitcturers  were  left  unprotected 
all  at  oaoe ;  France  accepted  insatBcient  tariffs, 
4rawn  np  by  foreign  commissioners  to  the  ex- 
duaion  of  French  commissioners,  and  they  caused  to 
Hie  most  important  national  productions,  such  as 
mm,  tissues  of  all  kinds,  agricultural  products,  and 
«)ecially  the  mercantile  marine,  an  immense  injury. 
M.  Thiers  would  not  constitute  himself  the  author 
of  an  industrial  agitation  by  substituting  a  pro- 
MKtory  system  for  one  of  wholly  free-trade,  but  he 
WDold  propose  that,  while  leaving  to  foreign  trade  all 
the  freedom  compatible  with  the  public  welfare,  they 
should  ensure  to  French  manufacturers — to  those  who, 
during  three-quarters  of  a  century,  made  the  fortune  of 
Fraaoe — the  protection  of  adequate  tariffs,  in  order  that 
thaj  might  not  perish  nnder  the  unlimited  competition 
of  foreigners,  a  protection  suflScient  to  prevent  them 
from  fsSing  into  a  state  of  indolent  security,  yet  not 
lessening  their  energy  sufficient  to  reduce  them  to  the 
position  of  protection. 

Befbre  the  question  was  formally  submitted  to  the 
'Kational  Assembly,  fifty-five  Chambers  of  Commerce 
teported  against  terminating  the  Anglo-Frenct  Treaty. 
Bat  what  cares  H.  Thiers  for  the  opinions  of  the 
Onmbers  of  Commerce  P  Bent  upon  a  retrograde 
policy,  he  and  his  coadjutor  in  the  cabinet  brought 
ibrward  measure  after  measure  altogether  opposed  to  free- 
trade.  The  taxes  on  raw  materials  which  they  sug- 
gested would  have  effectually  destroyed  the  whole  trade  of 
the  eonntry.  Fancy  80  fr.  on  100  kilos,  on  wool;  lOOfr.on 
wax;  9fr.  20c.  to  12fr.  onrawsiTk,  and  the  like.  Well  was 
it  that  the  proposal  was  rejected  by  the  National  Assembly 
by  so  large  majority  rs  377  to  329.     But,  after  all,  the 

fovemment  returned  to  the  same  policy,  and  it  would  bo 
ifScnlt  to  find,  in  the  whole  plan  of  French  finance  in- 
traduced  since  the  war,  the  slightest  indication  of  regard 
to  the  economic  progress  of  the  country.  The  question 
of  withdrawing  from  the  Treaties  of  Commerce  was 
tenodlT'  submitted  first  to  a  committee,  and  then  to  a 


commission  of  the  Assembly,  and  on  the  6th  February, 
by  a  show  of  hands,  a  resolution  was  passed  to  the  follow- 
ing effect : — 

"  The  Assembly,  considering  that  without  returning  to 
the  economic  system  which  existed  anterior  to  1868, 
it  is  necessary  in  the  present  situation  of  the  country 
to  revise  the  customs  ttariff,  decrees  as  follows : — 

"Art.  1.  That  the  government  he  authorised  to  give 
notice  of  withdrawal  m  convenient  time  from  the  treaties 
with  England  and  Belgium. 

"Art.  2.  That  the  present  tariff  shall  i«main  in  vigont 
until  new  tiirifid  are  voted." 

Meanwhile  negotiatinns  were  opened  with  the  British 
government  on  the  subject ;  and  both  on  the  ground 
of  sympathy  towards  France  in  her  straitened  condi- 
tion, and  also  with  a  view  to  prevent  the  total  abail- 
donment  of  the  treaty,  the  British  government  was 
asked  to  agree  to  some  modification,  or,  in  other  words, 
to  the  reinstatement  ofprotection  in  France,  at  least 
in  a  modified  form.  The  relations  between  the  two 
countries  being  most  friendly,  the  British  government 
felt  bound,  ere  giving  an  answer,  to  seek  to  elicit  the 
opinion  of  the  British  Chambers  of  Commerce  on  the 
subject,  but  the  result  was,  as  might  have  been  expected, 
altogether  contrary  to  the  proposed  concessions.  One  and 
all  of  the  chambers  of  commerce  declared  themselves 
hostile  to  becoming  parties  to  the  return  of  protection 
in  France  in  any  form  whatever.  The  Manchester 
Chamber  of  Commerce  resolved  in  the  following  terms : — 

"  That  this  Chamber  laments  that  the  Fren(<)i  people 
are  required  to  hear  very  heavy  taxation  for  the  payment 
of  interest  on  their  national  debt,  and  deeply  regret  thit, 
with  the  beneficent  results  of  a  free-trade  policy  in  this 
country  before  their  eyes,  the  French  government 
should  think  it  necessary  or  desirable  to  fetter  the  in- 
terchange of  commerce  with  other  nations. 

"That  this  Chamber  desires  to  express  its  emphatic 
condemnation  of  a  policy  having  for  its  object  the  im- 
position of  taxes  for  purely  protectionist  ends — a  policy 
which  is  inimical  to  we  true  interests  of  any  country. 

"  That  this  Chamber  rejoices  in  the  fact  that  the  anti- 
prohibitive  and  anti-protectionist  policy  initiated  by  the 
Anglo-French  treaty  of  1860  has  resulted  in  a  large 
increase  of  the  importation  of  French  products  into  this 
country,  and  that  England  is  the  largest  customer  in  the 
world  for  the  products  of  France ;  the  imports  from  that 
country  being,  in  r^  value,  in  1858  £18,271,000,  and  in 
1867  £33,740,660. 

"  This  Chamber,  therefore,  most  earnestly  recommend 
her  Majesty's  government  not  to  be  a  party  to  any 
transaction  which  will  have  the  effect  of  undoing,  in  the 
slightest  degree,  the  good  work  begun  by  that  eminent 
statesman,  Sie  late  Bichard  Cobden." 

In  the  same  spirit  the  Associated  Chambers  of  Com- 
merce, at  their  meeting  at  Plywioath  last  September, 
resolved : — 

"  That  a  memorial  be  prepared,  and  presented  to  her 
Majesty's  government,  wiat  it  will  not  relinquish  the 
stipulated  notice  of  12  months  required  to  be  given 
before  the  cessation  of  the  terms  of  that  treaty ;  and, 
further,  expressing  a  coliftdent  hope  that  If  any  new 
treaty  be  entered  into,  it  will  not  be  of  a  retrograde 
character." 

The  Bradford  Chamber  of  Commerce,  less  judicious 
than  the  other  chambers,  reported  that,  provided  it  Wcro 
a  final  settlement  till  1877,  when  the  last  of  the  com- 
mercial treaties  concluded  by  France  with  other  countries 
would  expire,  the  opinion  of  the  majority  of  the  trade 
was  in  favour  of  acceding  to  an  additional  duty  ft  6 
per  cent.,  making  15  per  cent.,  as  a  matter  of  policy, 
and  a  proof  of  good  feeling  towards  France.  But 
what  purpose  would  such  a  policy  servo  ?  The 
French  government  is  essentially  protectionist,  and,  if 
allowed,  it  will  restore,  one  by  one,  all  tho  most  ob- 
jectionable features  of  that  policy.  To  treat  on  any 
economic  question  With  such  a  government  is  perfectly 
useless;   to  make  any  concession  is  only  to  encourage 
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it  to  a  moie  decided  career  of  retrogresnon.  The  new 
tariff  on  tiie  raw  materials,  the  new  navigation  law, 
and  abnoat  evety  portion  of  the  I  policy  embraced  in 
the  Budget  indicate  a  policy  with  which  England  can 
have  no  sympathy  whatever ;  and  it  becomes  this  country, 
for  her  own  sake,  to  remain  entirely  passive,  and  to  offer  a 
bold  front  against  any  departure  from  a  free-trade  policy. 
To  England,  indeed,  it  is  not  a  matter  of  indifference 
whether  the  important  market  of  France  is  to  be  open 
ordosed.  Thon^  British  commerce  is  wonderfully  elastic, 
it  is  not  independent  of  the  fortune  of  any  of  its  various 
Inanches.  £i  the  commerce  of  the  United  BCingdom 
IVance  has  held  a  prominent  place.  In  1870the  trade  with 
France  amonntedto£60,000,000,beinginthe  proportion  of 
10-87  percent  oftbe  whole  trade  of  the  country.  Theez- 
portsofBritidiproduceand  manufactures,  whichfrom  1841 
to  1860  averaged  £2,600,000,  rose  in  1861-70  to  an  ave- 
rage of  £10,000,000.  The  exports  of  foreign  and  colonial 
merchandise  rose  from  £7,600,000  in  1860,  to  £10,000,000 
in  1870;  and  our  imports  from  France,  which  in  1866 
amounted  to  £9,000,000,  rose  in  1870  to  £37,600,000. 
We  must  remember,  also,  that  our  trade  with  other 
European  countries  has  immensely  increased  in  conse- 
quence of  the  improvement  of  the  tarilb,  and  that  if 
any  reaction  should  take  place  over  all  the  States  which 
have  entered  within  the  bonds  of  the  treaties  of  commerce, 
the  injury  to  British  trade  would  be  extensive.  Tet  we 
venture  to  think  that  any  retrograde  policy  adopted  by 
France  will  not  be  foUowed  bv  Belgium,  Italy, 
Gwmany,  and  Switzerland;  and  that  the  injury  pro- 
duced DT  such  a  policy  will  redound  much  more 
against  Brance  than  against  England.  British  industry- 
will  not  suffer  much  by  our  receiving  less  French 
silk  mano&ctuies,  and  few  will  be  inconvenienced 
by  returning  to  the  consumption  of  port  and  sherry  wine 
instead  of  claret.  But  French  industry  will  immensely 
suffer  by  receiving  less  of  British  raw  materials  and  other 
instruments  of  industry. 

It  does  really  seem  as  if  France  has  leamt  nothing 
during  the  lust  thirty  years,  and  as  if  her  foremost  men 
were  altogether  powerless  to  prevent  the  progress  of  a 
most  suicidal  policy.  Not  content  with  increasing  the  cost 
of  the  materials  of  industry  by  heavy  taxes ;  cot  content 
with  denying  to  the  entire  poptilation  those  productions 
and  necessaries  which  they  could  obtain  from  foreign 
countries,  the  French  government  has  re-enacted  the 
Navigation  Laws,  and  imposed  a  surtax  on  goods  im- 
ported by  foreign  vessels.  True,  the  French  mercantile 
shipping  has  not  been  increasing  of  late  years.  In  1860, 
the  tonnage  of  shipping  belonging  to  France  was 
983,000  tons ;  in  1868,  it  was  1,068,000  tons.  In  1860,  of 
the  tonnage  entered  into  French  ports  40  per  cent,  were 
Frendi  and  60  per  cent,  foreign.  In  1868,  34  per 
cent,  were  French  and  66  foreign.  But  what  is  the 
reason  for  this  F     It  is  that  the  French  are  not  very 

rat  sea.  A  tew  years  ago  Britain  was  anxious  lest 
French  Navy  should  excel  hers,  and,  doubtless. 
Fiance  has  magnificent  steam  frigates  of  the  newest 
structure.  But  when  they  were  required  on  the  Baltic, 
they  proved  naeleas  in  the  hands  of  French  sailors  and 
Fraioh  admirals,  And  so  it  may  be  with  their  merchant 
ships.  Barely  the  French  cannot  expect  that  the  naviga- 
tion law  can  produce  good  sailors,  any  more  than  the 
Oom-Iaw  can  improve  agriculture,  or  high  protection 
■trcn^en  and  improve  national  industry.  If  British 
shippmg  has  increased  enormously  of  late,  it  is  in  conse- 
quence of  the  better  structure  of  ships,  the  extension  of 
■team  navigation,  the  quickness  ol  despatch  in  load- 
ing and  onloading,  and  the  removal  of  all  fetters  on 
navigation. 

To  British  ships  trading  in  French  ports,  the  surtax 
now  proposed  must  be  a  great  loss ;  but  surely  the 
^n«a^  of  Commerce  of  January  26,  1826,  has  never  been 
abrogated,  and  that  provided  fertile  reciprocal  abroga- 
tion of  all  discriminating  duties  levied  npon  the  vesseb  of 
either  of  the  two  nations  in  the  ports  of  tiie  other, 
whether  under  the  head  of  duties  of  tonnage^  harbour, 


lighthouse,  pilotage  and  others  of  the  same  description, 
or  in  the  shape  of  increased  duties  upon  goods  on  aononnt 
of  their  being  imported  or  exported  in  other  Uiaa 
national  vessels.  And  did  not  that  Treaty  (and  at  least 
by  implication,  as  respecte  shipping,  that  of  1860  also) 
puu»  Britain  on  the  footing  of  the  most  favoured  nation, 
so  as  to  enable  her  to  benefit  by  anv  privilega  enjoyed 
bv  other  States  from  any  treaty  still  m  fiirae  ?  Cluse 
XI.  of  that  treaty,  by  which  "  each  of  the  two  high  oan> 
tracting  powers  engaged  to  confer  on  the  other  any 
favour,  privilege,  or  reduction  in  the  present  trea^ 
which  the  said  power  may  concede  to  any  third  ppwesv 
and  not  to  enforce  one  agunst  the  other  any  prohibitiasi  at 
importation  or  exportation  which  shall  a^  at  the  same 
time  be  applicable  to  all  other  nations,"  must  be  hdd  to 
have  engaged  France,  morally  at  least,  to  tdsoe  Britain, 
both  in  commerce  and  navigation,  on  the  noting  of  the 
most  favoured  nation. 

A  reform  and  economy  in  her  exx>enditoie,  especisIlT 
as  reguds  the  army  ana  navy,  the  adoption  of  a  fraak 
and  friendly  policy  towards  foreign  states,  the  abandon- 
ment,  once  and  for  ever,  of  a  desire  to  inteifeN  in  the 
internal  affairs  of  other  countries,  and  the  adopticn  of  a 
sound  economic  policy  as  respects  her  snienlture^  miiiiiig, 
and  manufacture,  might  yet  enable  France  to  recover 
what  she  has  lost,  to  restore  her  public  crediti  and  ataaet 
towards  her  the  sympathies  of  oUier  nations.  But  she  i* 
now  pursuing  a  policy  diametrically  opposed  to  these 
principles — her  expenditure  is  excessive,  her  army 
eats  up  her  resources,  she  is  meddling  with  Italy,  siM 
nourishes  a  revengefial  feeling  towards  Prasaaa ;  her 
economic  policy  is  utogether  erroneous,  and  her  leaden 
represent  the  principles  and  views  of  the  worst  days  of 
the  mercantile  system.  In  truth,  the  present  condition 
of  Fnmce  is  mo«t  discouraging,  and  it  seems  almost  vain 
to  hope  that  the  voice  of  the  chambers  of  commeree^  or 
Frenca  economists,  or  of  an  enlightened  press  may  yet 
awaken  France  ttom  her  slumbers.  For  her  own  auct, 
to  save  France  from  her  worst  friends,  let  TgngUiwI  be 
firm  in  her  policy.  We  have  nothing  to  do  with  the 
commercial  policy  of  France,  but,  in  so  &r  as  in  us  lies, 
let  us  by  our  example  and  our  precept  show  that  we 
have  reliance  on  the  policy  of  free-ttade,  and  that,  what- 
ever others  may  do,  we  will  adhere  to  the  painciple  of 
buying  in  the  cheapest  and  selling  in  the  dearest  marlist, 
of  opening  our  poits  to  the  ships  of  all  nstinni^  and  of 
subjecting  our  industries  to  the  freest  sad  most  open 
competition. 


Tkadb      with  Fbanoi. 

WPOBTS  (bBAL  VALCB.) 

ItSS.  ISttL 

c  t, 

Animals —  ..  1SS,000 

Brass  and  Bronae 46,000  ..  34,000 

Butter    442,000  ..  1,(73,000 

Qocks  and  watches 471,000  ..  310,000 

China-ware  —  ..  69,000 

Cotton,raw 62,000  ..  1,464,000 

'„        mannCsctuted....  384,000  ..  493,000 

400,000  ..  865.000 

undressed   86,000  ..  96,000 

Flowers,  artificial 113,000  ..  246,000 

Fruit,raw 66,000  ..  188,000 

Qarancine 66,000  ..  167,000 

aiossplato    16,000  ..  81,000 

Leather  Manufrctnres  :— 

Gloves    666,000  ..  061,000 

Boots  and  shoes    72,000  ..  87,000 

Bootfronts    67,000  ..  ll^OOO 

Madder  and  madder  roots  .,  92,000  ..  96,000 

Musical  insbmments    —  ..  1IS,000 

Oil-seedcake    166,000  ..  398.000 

Oil  and  spirits  of  turpentine  —  ..  41.O00 

Bape  .,,, <~~ ^^^^'^v I ^ "*»*** 

Pitting  of  straw  ....  JigJUad  bslMj90QiJ  IC  31,000 
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law. 
t 

74,000 

Bmdi 1,000 

8eed,cIoTer 169,000 

SOk,  nw 496,000 

„    mwte    166,000 

„    thrown 172,000 

SSk  mura&ctarM  of  Eoiope  2,277,000 

Sprita,  tmndy 1,068,000 

Bagw,  nfinad  and  nniefined    787,000 

Wiab 1,036,000 

Wool 90,000 

WooUan mann&etares   ....  1,049,000 
All  otiMt  aiticlea 3,213,000 

Total £13,876,000 

BCPeKTS. 

Britith  *i»d  IrUh  Produce, 

IMO. 
t 

AIkKli,Boda    9,000 

Appatel,  habadothery 44,000 

Beetandale  14,000 

CMnitolwnc  minnhctare ....  18,000 

Cement    33,000 

Goala   664,000 

Coin,  wheat  6,000 

„     wheat  flour — 

Cotton,  yam 60,000 

„        piece  goods 207,000 

„        hoaiery 41,000 

Dnsi,  ehemi^  produce ....  16,000 

Ewthenware 7,000 

'Ejoiwun,  cutleiy    118,000 

Horaea 96,000 

liinaayam 71,000 

n      piece  goods 61,000 

Kachinery 171,000 

Hetala,  copper 648,000 

„        iron   370,000 

„        lead  24,000 

.        tin 116,000 

„        tin-plates 36,000 

„        line   31,000 

Xaphtha 19,000 

OUseed 342,000 

I^dttten' oolouis  34,000 

SilkTam    132,000 

„  thrown    222,000 

„  mano&ctme 60,000 

Snuita,  British 60,000 

TetesTaphio  wire 76,000 

WooX  sheep  673,000 

Woolleojam    234,000 

„          mannfactare  ......  26,000 

„          worsted  staffs    ....  234,000 

„          flannels 9,000 

«          other  sorts ........  14,000 

AH  otW  articles  681,000 

Total £6,260,000 


ISTO. 

t 

99,000 

37,000 

197,000 

2,029,000 

196,000 

449,000 

10,904,000 

2,138,000 

2,362,000 

1,458,000 

384.000 

2,279,000 

6,421,000 


£36,607,000 


1810. 

-     64,000 

198,000 

26,000 

102,000 

43,000 

920,000 

133,000 

127,000 

191,000 

766,000 

138,000 

90,000 

22,000 

163.000 

147,000 

201.000 

206.000 

288.000 

267,000 

605,000 

68,000 

123,000 

27,000 

31,000 

46,000 

126,000 

41,000 

34,000 

226,000 

106,000 

1,000 

208,000 

208,000 

367,000 

875,000 

1,168,000 

65,000 

174,000 

3,196,000 

£11,643,000 


Foreign  and  Cblonial  Mtrehanditt. 

18«1.  1810. 

S  £ 

Baeon  and  hams 1,000  ..  61,000 

Batk 44,000  ..  14,000 

Gtophw   6,000  ..  14,000 

OaDBtchono   67,000  ..  87,000 

Cochineal 21,000  ..  10,000 

Ouraa 36,000  ..  17,000 

OoOee 124,000  ..  436,000 

OsDMr   146,000  ..  442,000 

doTwhsat '••     680,000  ..  268,000 


i8«i.  uro. 

t  t 

Com,  wheat  floor 204,000  ..  207,000 

Cotton    370,000  ..  604,000 

Fkx    42,000  ..  42,000 

Ooano    44,000  ..  2,000 

Gnm 21,000  ,.  11,000 

Hair  mannfiwttore 178,000  ..  4,000 

Hemp 33,000  ..  21,000 

Hempjnte 64,000  ..  262,000 

Hides 38,000  ..  33,000 

Indigo    171,000  ..  69,000 

Oil,  cocoa 42,000  . .  12,000 

„    palm  6,000  ..  26,000 

Qaicksilver    20.000  ..  19,000 

Rice    ., 166,000  ..  229,000 

Seeds 238.000  . .  296,000 

Silk,                13,000  ..  62,000 

„   raw   3,192,000  ..  2,638,000 

„   thrown 100,000  . .  6,000 

Skins 23,000  ..  14,000 

Sagar 3,000  ..  — 

Tallow    190,000  ..  2,000 

Teeth,  elephants' 62,000  . .  £2,000 

Tin 34,000  ..  68,000 

Wine 64,000  ..  28,000 

Wool 1,602,000  ..  3,18S,000 

Other  articles    710,000  ..  1,405,000 

Total £8,632,000        £10,340,000 

Total  Thadb. 


Y«»r. 

Import!. 

Tolil. 

Tolml  tndl 

of 
the    United 

3£o* 

KlDgdom. 

g     B 

£ 

t 

t, 

t 

18«0... 

ir,7»«,os» 

l?.Tni  .172 

30.41^109 

37S,«62,2t4 

8-13 

1861... 

17,826,646 

VA.-.-m 

21.:    i.:i7 

37;,117,622 

«■«» 

1M2... 

31,675,616 

2l.;i;.;.'«» 

4::..|  M.>86 

391,886,110 

not 

18S3... 

M,036,17T 

Vi.---i.:M 

4t,:i-M.J83 

446,821,42» 

io-«o 

1884... 

U,640,T33 

».-;    .403 

4|i,-M..;.13S 

487,871,78* 

10-lt 

1866.... 

31.628.231 

at.  ■..;-. 1172 

6f.-i.  103 

489  903,861 

U*» 

1866... 

37,016,784 

2f.,r.:>r  420 

6^,--.  11.183 

634,198,966 

U-80 

18S»... 

33,734,803 

a},i>-i.»ao 

6<.,i;.:,a3 

800,988,66* 

11-31 

1868... 

33,896,327 

2J,&14.183 

6^<lLh,510 

6'i3,47a,0«2 

IIM 

186»... 

33,617,380 

aa,:i;i,332 

te..^(M,b02 

832,638,292 

106* 

18M... 

3T,«07,»l« 

31,9H2,S»* 

60,1911,913 

647,338,010 

10-81 

DISCUSSION. 

Xr.  Botly  thought  they  were  rery  much  indebted 
to  Professor  Leone  Levi  for  the  paper  which  had  been 
read,  for  he  thought  a  paper  fraught  with  greater  results 
had  never  been  read  in  that  room  before.  He  remem- 
bered, after  the  Corn-law  whs  first  enacted,  it  was 
stated  by  some  political  economists  that  it  was  impossible 
for  Great  Britain  to  pay  the  enormous  interest  of  the 
national  debt  without  the  Com-lawa,  tiiough  it  was 
also  stated  by  some  politicians,  in  1829  and  1830,  that 
the  increase  in  the  manufactures  of  the  country, 
oonseaueDt  on  their  abolition,  would  go  far  to 
pay  the  interest  of  the  national  debt.  When  Captain 
Bonverie,  brother  of  the  Earl  Badnor,  adTocated  in 
Salisbunr  the  abolition  of  the  Cum-laws,  he  was  dia- 
metrically opposed  by  Tarious  parties ;  but  the  Earl  of 
Badnor  told  him  (Mr.  Botfy)  that  he  considered 
legislators  were  acting  in  their  most  legitimate  rapacity 
when  legislating  for  that  class  of  persons  who  could  not 
legisLite  for  themselves ;  and  that,  if  the  Corn-laws  were 
alralished,  he  had  no  fear  that  the  interest  of  the  landed 
nroprietois  would  su£fer.  What  Lord  Badnor  prophesied 
in  1831,  1832,  and  1833  had  come  quite  true,  for  both 
com  and  landed  propwfy  had  incNaisd  in Talaai.M  he 
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had  proved  in  his  own  experience  as  a  gmull  landed  pro- 
prietor. He  fflt  quite  conHdt-nt  that  France  was 
puriiuing  H  suicidal  policy  in  thinkingf  of  roturninij  t.. 
pi  otfClion.  Her  only  i-hance  of  reoovmng  her  positu.n 
wiis  to  lunve  trade  as  fruo  as  possible ;  bat  if  she  did  so, 
she  might  again  be  p.-osperous,  glorious,  and  h«ppy. 

Hr.  B.  OgilTie  said  he  must  add  his  thanks  to  Professor 
Levi  for  the  uduiiiaWe  lucture  he  had  given,  for  free- 
trade  was  one  of  iho  most  important  subjects,  not  only  to 
England,  but  to  the  whola  of  Europe.    This  question  of 
the  French  Treaty  ahould  be  treated  in  a  calm  and  dis- 
passionate manner.    The  French  argued  that  we  should 
make  some  conceaaiona,  but  he  must  agree  with  Professor 
Levi,  that  it  would  not  la  wise  in  us  to  do  so.    It  was 
true,  no  doubt,  tlmt  Frtince  was  now  in  great  financial 
distress,  and  h;ul  Ui  niiaB  Urge  sums  of  money  by  some 
kind  of  taxation,  but  our  own  experience  showed  that  if 
this   had  to  be  done,  it  was  much  better  to  do  it  by 
adopting  a  liber»l  system  of  light  duties  rather  than  by 
imposing  heavy  ones.    It  was  a  maxim  of  Mr.  Cubden's, 
th«t  you  might  as  well  drown  a  man  in  seven  feet  of 
water  as  in  seventy ;   and  it  was  the  same  thing  in 
finance.    If  you  put  on  a  duty  of  such  an  amount  as  to 
prevent  the  tnwUr  from  realising  a  profit,  trade  was 
really  stopped,  and  you  raised  no  revenue  at  all.    If, 
therefore,  they  lent  any  aid  to  France  in  the  way  of 
putting  heavy  duties  on  raw  materials,  it  would  be  very 
much  like  giving  a  man  a  razor  to  cut  his  throat,  in  order 
to  get  out  of  his  difficulties.     Of  course,  if  France  chose 
to  follow  on  unwise  poUoy,  and  abro^^ate  the  treaty,  she 
must  do  so,  and,  on  giving  duo  notice,  she  was  quite  at 
liberty  to  take  this  course ;  but  Ae  would  find,  so  far 
from  increasing  her  finances,  she  would  considerably  re- 
duce them,  and  at  the  same  time  derange  and  destroy 
her  trade.    With  i^ard  to  the  navigation  laws,  which 
she  had  only  recently  rescinded,  it  was  very  lamentable 
to  find   that  she  proposed  reimposing  them,  and  un- 
fortunately he  was  afraid  this  would  be  the  case,  for  the 
Treaty  of  1826  referred  only  to  harbour  and  local  due8,over 
whichthegovemmenthadno  control.  There  was  a  mutual 
treaty  between  France  and  England  that  the  ships  of  each 
country  should  only  pay  the  same  local  and  harbour 
dues  as  would  be  chained  upon  native  vessels,  hut  that 
did  not  at  all  affect  the  navigation  laws  where  the  im- 
perial government  imposed  the  taxes.     If  France  shonld 
rescind  Uie  treaty,  it  wo^  certainly  not  the  policy  of 
England  to  retaliate,  by  attempting  to  pnt  on  any  larger 
duties,  but  she  should  follow  the  course  which  she  would 
have  done  from  1860  downwards,  had  not  the  treaty  been 
negociated  at  that  time.     In  fnci  as  far  as  England  was 
concerned,  the  treaty  was  not  necessary,  because  Mr. 
Gladstone  had  already  announced  his  intention  at  the 
first  opportunity  to  introduce  a  large  measure  of  financial 
reform.     Advantage  was  taken  of  that  to  enable  the  Em- 
peror of  France,  by  confinning  the  treaty,  to  introduce 
tree-trade  at  once  into  France  by  an  edict  in  the  papers 
rather  than  by  discussing  the  question  in  the  legislative 
councils.    Engbind,  therefore,  must  pursue  a  free-trade 
policy,  and  no  doubt  in  time  France  also  would  flml 
that  that  was  the  wisest  coune.  There  was  a  large  party 
in  France  convinced  of  the  benefit  of  free-trade,  but,  at 
the  present  n:oment,  there  was  such  an  rehy,  that  they 
were  ready  to   submit   almost  to  anything  to   keep 
a  government  in  the  country.     In   the   agricuhnnil 
districts,  however,  there  whs  a  great  feeling  as  to  free- 
trade,  and  in  favour  of  the  Anglo-French  Treaty  of  1860, 
and  he  hoped  this  would,  in  time,  bear  good  fruit.     He 
was  old  enough  to  remember  when  an  Englishman  could 
hardly  go  into  France  without  meeting  with  insnlt  and 
abuse ;  imt  this  had  all  been  entirely  changed,  and  the 
Treaty  had  therefore  had  an  excellent  effect,  not  Only 
commercially,  but  also  morally. 

Xr.  I.  Brigft  said  there  was  no  man  in  the  kingdom 
who  took  gteatar  interest  in  the  question  of  fi«e-trade 
thati  hims«lf  ^  indeed  he  itnt  the  ttotto  '<  Unitersal  frse- 
truU^  Out  flttt  voodition  of  luiiT«T«l  P«*c«»"  «B  aU  bis 


note-paper  and  envelopes.    He  could  not  agree  with  the 
lecturer  that  the  Cobden  scho<d  was  still  in  existanoe  in 
Manchester ;  or  if  the  sohooUhouse  itself,  in  other  wocd^ 
the  Free-Trade  H.U,  existed,  it  was  emiity.  as  far  as  tMt 
qui-slien  of  free-trade   was  concerned.     He  was  aony 
that  men  like  Professor  Levi  did  not  bnng  more  pniiia- 
nenUy  forward  the  fact  that  England  was  really  not  a 
tree-trade  country.     M.  Thiera  had  recently  stated  that 
England  raised  forty-two  millions  by  customs  duUes,  ftc, 
and  made  that  a  handle  for  his  attempt  to  re-impose 
protection  policy  in  France.     In  the  face  of  these  fig uro^ 
how  could  there  be  a  real  free-trade.     He  was  surprised 
to  see  that  the  people  in  France  did  not  see  that  tB« 
man  at  the  h»d  of  affairs  was  virtuaUy  throwing  th« 
country  over  a  precipice  into  utter  ruin,  and  he  shooIA 
not  be  astonished  at  another  rising  en  mom*,  to  effect  » 
change  of  government.      He  did  not  agree  with  th« 
Treaties  of  Commerce,  thinking  they  were  qmte  un- 
necessary,  and  if  made  for  a  certain  number  of  yeaia, 
they  were  bound  to  he  continued,  although  the  pro- 
vision might  prove  unwise  and  prejudicial ;  and  Uini 
vested  interests  were  created  which  were  difficult  after- 
wards to  eradicate.     France,  no  doubt,  was  in  distre«s, 
but  he  was  afraid  she  had  not  yet  seen  the  worst  of  i^ 
at  any  rate,  if  her  present  intentions  were  earned  out 
He  remembered,  in  1868.  picking  up  a  piece  of  paper  in 
the  garden  of  the  Tuilleries,  containing  an  outline  of  » 
petition  to  the  Emperor  to  a  lopt  the  pnnciple  of  free- 
trade,  and  he  was  quite  satisfied  that  if  he  had  dons  so 
at  that  time,  the  war  with  Prusaia  and  all  the  sabse- 
quent  eviU  would  have  been  avoided.     He  concluded  by 
saying  that  he  intended  to  set  on  foot,  an  agitation  fo» 
the  abolition  of  duties  on  malt,  tea,  coffee,  sugar,  and 
everything  else. 


Mr.  Haneook  did  not  quite  nnderstund  how  we  raised 
£42,000,000  in  defiance  of  the  principles  of  free-trad^sf 
nearly  every  protective  duty  had  been  abolished.  _  Bat 
money  must  be  raised  in  some  way  for  the  national 
purposes,  and  although  all  Would  be  exceedingly  happy, 
no  doubt,  to  have  tea,  coffee,  and  oiher  things  perfectly 
freo  and  untaxed,  the  conaM]uence  would  he  an  increase 
of  taxation  in  some  other  form.    The  question  raised  by 
the  Professor  was  most  important,  particularly  as  the 
facta  and  figures  he  had  quoted  showed  that  since  1860 
the  position  of  both  France  and  England  had  immensely 
improved.    No  doubt  much  of  this  was  due  to   other 
causes,  such  as  the  increase  of  internal  railway  communi- 
cation  and  of   interoommuniiation  between    the    two 
nations,  but  Still,  when  the  figures  mounted  np  as  thejr 
did,  the  conclusion  could  niit  be  avoided  that  the  adoption 
of  a  comparatively  free-trade  policy  had  been  an  immense 
benefit  to  both  France  and  England,  and  had  been  the 
means  of  adding  immensfl  Woalth  to  each,  whii-h  they 
would  not  otherwise  have  fctijoyed.    There  could  bo  no 
doubt  that  in  all  economical  questions  France  was  At 
least  half   a  century   behind   Engl  •lid,  and  that  Qia 
majority  held  strong  protectionist  opinions;  in  fact,  they 
had  been  accustomed  so  long  to  artificial  support  ttat 
they  could  not  understand  that  a  country  which  adopted 
free- trade  principles  was  like  i  man  who  had  the  free 
and  vigorous  use  of  his  limbs,  compared  with  one  who 
hobbl^  along  on  cnitehes,  and  that  to  re-introdm-e  pro- 
tection was  simply  resorting  to  such  clumsy  and  useli* 
expedienta  fOr  aiding  locomotion.     He,  therefi>r«,  foUy 
agreed  that,  whatever  France  might  do,  England  shonld 
not  abandon  her  ftse-trade  policy.     As  regards  France, 
the  introduction  of  protective  duties  might  for  a  shoit 
time  apparently  benefit  a  few  manufactures,  inasmuch  U 
they  would  get  an  enhanced  price  for  their  etofk  on 
hand,  and  would  not  have  to  fear  foreign  competitiott ; 
hot  the  advantage  would  be  but  temporary,  for  all  fcrrfgn 
demand  would  cease  (br  goods  which  eonld  be  ebtBined 
elsewhere.    France  would  lose  ■  great  portion  of  Mr 
trade,  and  the  whole  oonntiy  would  suffer  leriouqr 
in  consequence. 
Xr.  Sftwairfl  wu  aaxpiiae4  tliat  no  iiiggesfioB  bil  &MB 


JOUBNAL  or  THE  SOOIETT  OF  ARTS,  MakoS  16,  1872. 


329 


made  as  to  the  Boarcea  from  wliicli  France  ihonld  raiae 
ths  enormooa  ransom  which  she  had  to  pay  to  Pniaaio, 
for  this  uoifht  to  be  dona  bofore  ahe  waa  anconditiunally 
condemned  for  her  proposal  to  impose  fresh  customs 
duties.     It  was  very  well  to  SHy  such  a  course  would  be 
pn-judicial  to  French  interests,  bat  be  thought  the  in- 
habitants  of  a  country  always  looked  to  their  own  in- 
terests  first,    and   their  neighbours  were  a  secondary 
consideration.      The  greitt  question  which  lay  at  the 
root  of  this  discussion  was  that  of  direct  v.  indirect  tax- 
ation.     He   WHS  a  strong  advocate  of  the  latter,  and 
thought  it  much  preferable  to  an  income-tax,  which  had 
been  kept  on  in  England  much  longer  than  it  ought  to 
have  been,  though,  had  it  not  been  for  this,  many  customs 
dntifs  could  not  have  been  taken  off.    If  England  had 
to  pay  such  an  enormous  amount  aa  was  now  required 
from    France,    he    doubted  very  much    whether    any 
English  government  would  attempt  to  raise  it  by  direct 
taxation.    The  incime-tax,  though  fair  enough  in  theory, 
oonld  never  he  £tirly  carried  oat,  and  it  ooght  to  be 
abolished. 

■r.  Btpisasia  nid  he  believed  the  French  govem- 
nent  had  granted  certain  advantages  to  England  in 
return  for  oar  lowering  the  import  duties  on  French 
trises.    He  wished  to  know,  however,  whether  the  im- 

rrt  duties  on  Spanish  wines  had  not  also  been  reduced 
conaeqnenoe,  tiiough  Spain  had  declined  to  give  us  any 
connterfaalancing  advantitges. 

Fmfassor  Leons  Leri,  in  replying,  said  there  was  do 
doabt  that  the  finances  of  Fmnce  were  in  a  very  ex- 
trsordinary  and  shattered  condition,  and  thit  she  required 
to  raise  a  revenue  fmm  all  available  sources,  but  it  was 
for  the  Minister  of  Finance  to  consider  what  taxes  would 
have  the  le.ist  injurious  influence.  Unfortunately,  M. 
Thiers  had  adopted  the  most  unwise  and  prejudicial 
system  he  oould  find.  If  he  were  to  reduce  the  army 
expenditure,  whirh  was  on  an  extravagant  scale,  and 
Impo*^  an  imomr-tix.  as  had  been  urge-l  in  the  Assembly, 
especially  by  U.  Wolovski,  ha  would  pi  ice  the  finances 
of  Franco  in  a  better  positiun  than  he  ever  would  by 
these  paltry  proteo'  ive  duties.  With  regard  to  Engl  ind, 
he  quite  Hgreed  th'tl  shn  bad  fallen  short  of  the  expecca- 
tien  geneiully  entertained  with  respect  to  free-trade. 
The  abulition  of  the  corn-laws  did  not  constitute  free- 
trade,  for  about  £2l),OOU,000  of  our  revenue  was  still 
raised  from  custom  duties,  which  were  really  so  many 
barriers  to  trade.  His  own  impression  on  this  matter 
was  most  decided,  that  the  government  should  abolish 
tba  duties  on  sugar,  coffee,  and  cocoa,  and  the  other  few 
articles  now  liable  to  custom  duties,  and  leave  in  force 
only,  to  be  collected  by  the  Commissioners  of  Inland 
Bevenne,  those  on  wines  and  spirits,  for  which  there  were 
BKiral  as  well  as  economical  reasons  to  be  taken  into 
seooont.  He  trusted  that  Mr.  Lowe,  with  the  present 
•orpliis,  would  go  somewhat  in  th'it  direction.  As  re- 
calls the  duties  on  Spanish  and  Freni'h  wines,  the 
duties  were  reduced  in  1860,  from  5s.  .9d.  to  la.  a  gallon 
«•  wiara  under  26  degrees  of  strength,  and  2s.  6d.  per 
nlloo  on  wines  which  were  of  a  greater  strength. 
Sjnanish  and  Portuguese  wines,  therefuro,  came  in  at 
Jess  duty  than  th^y  could  previously;  hut,  at  the 
Mme  time,  they  had  to  pay  Is.  6d.  a  gallon  more 
than  French  light  wines.  The  Spanish  government 
proi/Oied  to  reduce  the  duties  on  British  mannfactures, 
provided  the  British  government  would  equalise  the 
wiae  datiee,  and  charge  Is.  a  gallon  generally,  irrespec- 
tive of  strength.  The  British  government,  however, 
WIS  Dot  prepared  to  go  so  fur  as  that,  feeling  that, 
to  admit  wines  having  as  much  as  40  per  cent,  of 
nizit  at  Is.  duty  might  interfere  materixlly  with 
toe  revenue  on  spirits,  which  now  yielded  (including 
British  spirits)  fifteen  millions.  This  led  to  the  suspen- 
■ioa  iif  negotiations  for  a  treaty  of  commerce  with  Spnin. 
It  should  be  remembered  that  the  reduction  of  duties  on 
vine  has  been  adopted  because  it  was  generally  believed 
tkat  on  increased  consumption  of  wino  wooid  produce 


a  lessened  consamption  of  spirits.  Ko  doubt  Spain  had 
benefited  b^  it,  and  she  had  not  yet  given  England  any 
corresponding  advantages,  though  she  had  been  re- 
pO'itndly  askra  to  do  so.  But  she  declined,  except  upon 
conditions  which  tha  British  Kovemment  did  not  see 
its  way  to  accept.  He  believed  that  Sir  Louis  Mallet 
was  onxioos  for  the  treaty,  and  that  the  government 
were  divided  upon  the  question,  but  that  the  present 
Chancellor  of  the  Exchequer  was  opposed  to  entering 
into  any  mors  treaties,  and  that,  therefore,  the  negotia- 
tions were  broken  off  for  the  present. 
•  The  Ohairmon,  in  proposing  a  vote  of  thanks  to 
Professor  Leone  Levi,  said  it  must  be  remembered  that 
the  condition  of  Franco  was  very  different  to  that  of 
England,  and  also  that  to  accomplish  anything,  even 
here,  two  main  things  were  required.  First,  an  educated 
public,  and  then  what  sailors  called  a  jolly  good  row ;  and 
when  these  were  secured  something  might  be  expected. 
In  France,  unfortunately,  at  the  present  time,  there 
was  a  great  want  of  the  flrirt,  and  an  impossibility  of  the 
second.  But  until  tiiere  was  something  of  the  sort  public 
opinion  could  not  act  upon  the  government.  In  England, 
happily,  the  government  represented,  and  must  act  in 
accordance  with,  public  opinion ;  and  therefore,  when 
enlightened  by  such  papers  as  they  had  heard  that  even- 
ing, and  by  the  words  of  commercial  men  in  the  great 
mannfacturing  centres  who  studied  the  subject.  Progress 
was  certain,  though  there  couW  be  no  doubt  that  it  was 
slower  than  some  energetic  gentlemen  desired,  still  they 
must  be  going  in  the  right  direction.  If,  therefore,  the 
Professor  had  advocated  the  true  policy,  he  was  quite  sure 
it  would  be  adopted. 


IHOIA  C01UIITX££. 

A  Conference  was  held  on  Friday,  March 
8th,  Sir  Donald  MoLbod,  CB,  K.O.S.l, 
late  Lieut-Governor  of  the  Punjaub,  ia  the 
Chair. 

The  paper  read  was  : — 

ON   IKDU    AS   A   FIELD   FOE   PBIVATE 
ENTERPRISE. 

By  Frederick   Campbell,  Esq. 

The  countries  best  adapted  for  the  emigration  of 
retired  dvil  and  military  oflcers  and  gentlemen  of 
limited  means  appears  to  be  a  suhjei^t  which  is  giving 
rise  to  considerable  discuaion  and  public  interest.  Aus- 
tralasia, New  Zealand,  Port  NaUl,  India,  and  other 
places  are  advocated  and  recommended  in  turn.  Having 
myself  travelled  over  and  resided  in  most  of  the  pUces 
above-named  for  many  years,  it  is  my  intention  to  place 
before  the  Society  of  ArU  the  facts  and  informaU(m  which 
mv  long  and  varied  experience  has  enabled  me  to  become 

ft  01  OCBd  od  01* 

The  manner  in  which  my  experience  has  been  gained 
may  be  stated  in  a  few  words.  In  Europe,  I  gave  some 
yean  to  the  study  of  every  branch  of  ugrioulture,  as 
practised  in  the  United  Kingdom  and  the  Continent  by 
the  greatest  proficienU  of  the  day.  I  then  proceeded  to 
Australia,  and  continued  agricultural  pursuits  amongst 
the  farmers  and  live-stock  breeders  in  various  parts  of 
the  colonies,  where  I  had  ample  opportunities  of  studying 
the  soils  and  capabiUties  of  those  countries,  their  smta- 
bilityas  a  field  for  European  enterprise,  and  for  the 
investment  of  capital.  After  some  time  occupied  in  this 
manner,  I  was  induced  to  visit  HindneUn.  On  my 
arrival,  the  sUff  for  the  extensive  system  of  railways, 
which  the  government  of  India  had  determined  tO  carry 
out  was  deficient  in  officers,  and  as.  aniongst  "iv  other 
studies  in  Europe,  I  had  gone  through  i  course  of  cml 
engineering  and  survejiiig,  I  accepted  an  appomtmeut 
on  ons  of  the  govemment  railways.    In  alter  years  1 
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fonnd  this  step  of  great  use  to  me.  I  waa  enabled  to  aoqnixe 
a  knowledge  of  the  langaage,  and  the  capacitiea  and 
habits  of  the  labouien  oi  d&erent  districts,  which  was 
invaloable.  After  being  some  years  engaged  at  this  kind 
of  work,  the  tea  mania  broke  out  in  Calcutta  and  the 
north-east  provinces  in  1863,  and  companies  and  private 
speculators  were  induced  to  open  out  vast  tracts  oi  waste 
land  for  purposes  of  tea-planting  in  various  parts  of  the 
country.  This  sadden  creation  of  4p  entir&ly  new  enter- 
prise produced  a  demand  for  skilful  tea-garden  managers, 
which  it  was  impossible  to  supply,  and  this,  with  other 
causes,  led  to  some  disaster  and  want  of  success.  la 
1864, 1  was  first  called  on,  in  consequence  of  my  previous 
experience  in  such  matters,  to  visit  and  report  on  certain 
tea  estates,  and,  having  a  decided  preference  for  any  occu- 
pation connected  with  the  cultivation  of  land,  I  have 
been  occupied  in  this  manner  up  to  the  present  time. 
Hy  professional  visits  have  led  me  throughout  Assam, 
Cachar,  SyUiet,  Darjeeling,  on  the  north-eastern  frontier, 
Kangra  Valley,  in  the  Funjaub,  and  Kumion,  in  the 
north-west  provinces,  these  places  comprising  the  whole 
of  the  tea  districts  of  India.  The  individual  gardens 
visited  comprised  some  hundreds. 

From  the  foregoing  it  will  be  seen  that  my  opportuni- 
ties of  judging,  from  a  practical  point  of  view,  the  suita- 
bility of  the  different  countries  before-mentioned  for 
European  settlers  have  been  very  considerable  and  varied. 
Of  all  the  places  I  have  visited,  whether  Europe,  Asia,  or 
Australasia,  I  have  no  hesitation  iu  stating  most  em- 
phatically that,  for  the  man  of  limited  capital,  no  country 
with  which  1  am  acquainted  offers  such  advantages  as 
India,  and  it  is  with  the  view  of  placing  all  these  advan- 
tages before  the  English  people  that  this  paper  is  written, 
at  the  same  time  briefly  giving,  by  way  of  contrast,  what 
my  experience  has  taught  me  as  to  the  colonies  1  have 
visited. 

What  may  be  said  of  Australia  and  Tasmania,  I 
believe  is  more  or  less  applicable  to  the  whole  of  the 
English  colonies.  The  class  of  people  most  suitable  for 
colonists  are  either  labourers  or  those  of  sufficient  oapital 
to  be  able  to  afford  to  pay  labourers — that  is,  people  of 
large  capital  who  seek  a  b^ter  investment  than  can  be 
obtained  in  Europe ;  but  for  men  who  have  been  brought 
up  to  a  profession,  and  possess  only  a  small  capital, 
nothing  but  hardship  and  probable  rum  is  in  store.  The 
reason  of  this  is,  that  the  land  of  the  colonies  is,  as  a 
rule,  not  at  all  rich,  and  soon  becomes  impoverished.  It 
is  generally  encumbered  with  heavy  timber,  which,  in 
consequence  of  the  high  rate  of  wages,  can  only  be  cleared 
at  enormous  expense,  and  the  crops  which  are  grown  are 
not  very  remunerative.  A  man  who  has  followed  a  pro- 
fession cannot  execute  agricultural  work,  and  the  con- 
sequence is,  that  his  land,  before  he  can  bring  sufficient 
into  cultivation  for  his  support,  or  obtain  any  return, 
has  absorbed  all  his  Uttie  capital,  and  all  his  tiu^e  and 
money  are  wasted. 

The  only  class  of  small  capitalists  who  have  succeeded 
are  men  who  have  occupied  small  farms  at  home,  and 
who  have  been  brooght  up  as  farm  labourers,  and  to 
whom  hard  work  and  hard  living  have  been  fmnilar  from 
childhood.  These  men,  with  the  assistance  of  a  wife  and 
fiunily,  can,  by  years  of  perseverance  and  privation, 
secure  a  competence,  but  wis  is  not  applicable  to  the 
man  who  has  never  done  a  day's  labour  in  his  UiiB. 

Again,  lads  or  young  men,  who  have  plenty  of  time 
before  them  and  few  wants,  may  succeed,  by  obtaining 
employment  on  sheep  farms,  and,  after  some  years  of 
attention,  become  possessed  of  a  small  share  in  the  oon- 
oem,  and  thus  gradually  become  wealthy. 

There  are  other  considerations  which  render  the 
colonies  nndesiiable.  The  seasons  are  very  uncertain, 
severe,  and  prolonged  droughts  are  common ;  disease  in 
cattle  and  bush  fires  may,  in  a  single  season,  destroy  the 
work  of  years,  and  the  whole  of  a  small  capital.  Such 
disasters  occurring  to  a  labouring  man  ate  of  less  con- 
sequence, as  he  still  has  his  power  to  labour  left,  and  can 
commence  again,  but  to  the  gentleman  who  ban  a  wife 


and  &inily  dependent  on  him,  sodh  a  visitation  is  utter 
ruin. 

It  is  to  this  class  of  emigrant,  who  requires  •  quick 
return  and  large  profits,  that  this  paper  is  especially  ad- 
dressed, and  it  is  in  India  that  these  advant^es  may  be 
most  especially  expected.  So^  as  my  experience  goes, 
Assam  and  surrounding  districts  present  the  most 
attractive  field  in  that  country. 

The  most  important  subject  to  be  considered,  in  the 
choice  of  a  country  or  locality,  for  the  new  settler,  is 
undoubtedly  that  of  accessibility,  as  on  that  depends 
more  than  anything  else  the  value  of  produce  grown 
and  the  cost  Of  material  imported.  Considerations  of 
quality  of  soil,  labour,  and  cost  of  land,  are  as  nothing 
compared  to  the  cost  of  getting  goods  to  market.  I 
believe  Uiat  in  the  advantages  in  this  matter  Assam 
stands  unrivalled ;  it  is  intersected  in  its  whole  length  by 
the  magnificent  river  Brahmapootra,  and  there  ore 
numerous  tributaries  running  into  it  at  right  angles,  ex- 
tending to  the  foot  of  the  mountains  on  either  side  of 
the  valley,  which  are  navigable. 

The  whole  valley  of  Assam  extends  from  longitodeSO" 
to  lonptude  98°  east.  The  river  Brahmapootra,  aa 
stated,  passes  through  the  centre,  and  during^  the  raina 
is  of  vast  magnitude  ;  it  is  composed  of  a  main  channel 
and  numerous  branches,  useful  for  navigation  during  ths 
floods.  The  main  channel  is  navigable  during  tha 
whole  year  for  large  steamers,  as  far  aa  the  mOituy 
station  of  Delrooghur,  traversing  in  its  course  900  milas 
to  its  outlet  in  the  Bay  of  Bengal.  The  course  of 
the  river  along  the  valley  of  Assam,  is  nearly  due  east 
and  west,  at  longitude  90°,  latitude  26";  it  turns  at  right 
angles,  and  runs  due  south,  and  joins  the  Bay  of  Bengal 
at  latitude  21  i".  The  navigation  is  easy  and  nfe 
throughout  the  year. 

The  valley  of  Assam  is  bounded  on  the  south  by  the 
ranges  of  hills  extending  from  Bengal,  and  known  re- 
spectively as  the  G^arrow,  the  Cossiah,  the  Jnntia,  north 
Ou^iar,  tiie  Hekeer,  and  and  the  Nagga  hills.  A  con- 
siderable portion  of  these  hills  is  surmounted  by  fine, 
undulating  plateaux,  6,000  to  7,000  feet  high,  watered 
by  numerous  streams.  They  ara  about  eighty  milea 
wide,  nnd  divide  Assam  from  Sylhet  and  South  Oachor. 
On  the  north  boundary  of  the  valley  are  situated  the 
Himalaya  mountains,  rising  to  a  height  of  28,000  feet, 
and  from  many  parts  magniflcent  views  of  the  snowy- 
ranges  are  obtained.  At  the  western  end  is  Bhootan, 
extending  to  a  country  which  is,  I  believe,  under  the 
Thibet  government,  and  inhabited  by  the  Abos  and  other 
tribes.  The  boundaries  of  British  territory  lying  betweesi 
these  ranges  vary  from  forty  to  eighty  mues  wide;  ao 
t&r  as  they  have  been  but  imperfecuy  deflned,  it  appeeia 
that  the  boundary  extends  to  a  certain  number  of  rmgee 
on  either  side,  but  which  those  ranges  are  is  not  veiy 
clearly  decided,  nor  is  it  of  much  consequence,  as,  should 
it  ever  be  found  that  there  is  land  of  value  outside  our 
boundaries,  a  settlement  with  the  natives  oonld  vety 
easily  be  arrived  at. 

The  formation  of  the  valley  is  very  uniform  thicag^- 
out  on  both  sides  of  the  river.  On  the  immediate  river 
frontage  aro  vast  traoto  of  land,  deltas  formed  by  the 
mud  brought  down  by  the  river  and  its  innnmereble 
tributaries.  These  tracta  aro  known  as  "  chars,"  and  •!• 
coveitMl  by  gpss  jungle  of  jngantic  size,  growing  in 
places  to  a  height  of  26  feet.  This  is  succeeded  by  i&ins 
of  a  few  feet  elevation,  sufficient  to  ensure  thorongli 
drainage,  and  these  again  gradually  ascend  in  ste{^wa  to 
Uie  foot  of  the  hills,  and  are  succeeded  by  rangce  of 
gradually-increasing  elevation,  till  they  reach  7,000  iiset 
on  the  south,  and  28,000  feet  on  the  north  side  of  tho 
valley.  These  plains  aro  intersected  by  large  tracts  of 
bheel  and  lowland,  which  becomes  inundated  daring  the 
wet  season  to  the  depth  of  a  few  inches,  and  lor  rioe> 
growing  is  of  equal  value  to  the  higher  land. 

As  steted,  the  width  of  the  valley  is  inoonsiderohla, 
and  as  the  country  is  level,  roods  may  be  mads  to  oca 
,  any  port  of  it  wiw  the  main  river  at  very  110011 


JOUBNAL  OF  THE  SOCIETY  OP  ARTS,  Maboh  15,  1872. 


331 


■nd  fiinn,  in  connection  vith  the  navigable  atreams,  a 
cbeap  and  convenient  oommnnication  with  the  river 
iteamers. 

The  river  Brahmapootra  traverseg,  in  its  soathem 
course,  a  distance  of  400  miles  to  the  Bay  of  Bengal, 
through  the  Megna  and  (Jangea,  with  which  rivers  it  forms 
a  juncture  at  Qoalando. 

At  the  present  time,  the  whole  of  the  produce  of  Assam 
•nd  the  noith-eastem  provinces  finds  its  way  to  Calcutta, 
the  port  of  exportation  over  the  Eastern  Bengal  Railway, 
or  by  steamers  and  country  boats  down  the  Ganges,  round 
the  sea  fiu»  of  the  Sunderbunds  and  of  the  Hooghly. 

A  single  glance  at  the  map  will  show  beyond  idl  doubt 
that  Goalando,  or  some  place  nearer  the  sea,  is  the  proper 
ptunt  to  form  a  port  for  the  exportation  and  importation 
of  goods  from  these  rich  provinces,  and  tbia  will  be  ac- 
o(»nplished,  no  doubt,  when  Assam  becomes  cultivated, 
and  there  is  sufficient  trade  for  loaded  vessels  to  proceed 
to  that  point,  instead  of  going  to  Calcutta  through  the 
Hooghly. 

Both  these  points,  Calcutta,  on  the  hooghly,  and  Goa- 
lando, at  the  juncture  of  the  Ganges,  Brahmapootia, 
Megna,  and  ouer  rivers,  being  equally  convement  to 
the  sea,  the  journey  by  rail  or  water  to  Calcutta  is  saved,  { 
and  \>j  this  nving  of  distance  nearly  one-half  the  cost 
of  freight  to  Kigland  from  these  districts  would  also  be 
saved. 

The  time  and  expense  of  the  journey  for  goods  and 
pasKDgers  between  Assam  and  England  may  be  approxi- 
mately stated  as  follows : — By  overiand  route  to  &ilcutta 
it  ia  possible  to  accomplish  the  journey  in  29  days.  This 
route  will  be  by  the  Feniiunlar  and  Uriencal  Company's 
steamers,  via  Brindisi  and  Bombay ;  the  cost  for  a  single 
passage,  including  railway  fitres  in  Europe  and  Asia,  will 
be,  fiist-cLiaa,  £95 ;  second-class,  about  £47.  By  pfoiog  to 
CslcQtta,  direct  through  the  Suez  Canal,  from  Liverpool 
or  London,  by  any  of  the  new  lines  of  steamers  which  are 
coming  into  operation,  the  journey  can  be  performed  in 
35  days,  the  charge  being,  first-class,  £50  ;  second-class, 
£25.  This  is  by  far  the  most  agreeable  way  of  doing 
the  journey  where  time  is  no  object,  and,  as  the  figures 
show, much  cheaper;  to  single  men,  to  whom  money  is  an 
object,  a  very  comfortable  passage  is  given  in  the  second- 
clittn  cabins. 

On  arriving  at  Calcatta,  a  passage  may  be  taken  in 
any  of  the  numerous  inland  steamers  to  any  port  in 
*«M«in.  This  will  take  from  six  to  ten  days,  depending 
on  the  state  of  the  floods  or  the  dry  weather,  and  the 
di^ance  to  be  travelled  ;  the  journey  may  be  done  for 
£20,  including  all  expenses. 

Freights  are  at  present  very  high,  but  as  the  qoantity 
of  exports  increases,  will  be  much  lowered.  The  cost  of 
freight  of  tea  from  Assam  to  Calcutta  is  £3  per  ton  ; 
from  Calcutta  to  England  £2,  makingin  all  £5  per  ton. 
For  seeds,  rice,  &c.,  it  ia  much  less.  When  a  sufficiently 
large  trade  is  obtained  to  enable  ships  to  load  in  the 
Ganges,  the  freight  from  Assam  to  England  will  not 
exceed  £2  lOs.  to  £3  per  ton.  As  the  passage  down 
the  stream  of  the  rivers  is  much  faster  than  up,  the 
entire  passage  from  Assam  to  England,  through  Calcutta, 
oecopies  about  40  days.  From  the  Ganges,  the  time 
required  would  not  be  more  than  36  days  through  the 
Soez  Canal. 

This  description  of  the  means  and  cost  of  access  to 
Anam  applies  equally  to  the  Cossiah  Hills  and  the 
Bhootan  Dooars,  and  compares  most  favourably  with  the 
colonies  and  other  parts  of  India.  From  other  parts  of 
India  the  carriage  to  a  seaport  is  over  vast  distances  of 
land,  either  by  bullock-carts  or  railway,  the  cost  of 
whicjk  tu  exceeds  the  whole  cost  from  Assam  to  England. 
In  the  eoloniea  of  Australia  there  is  scarcely  any  water- 
cnriage,  and  the  land  transport  is  enormously  expensive ; 
and  the  sea  voyage,  under  the  most  fiivourable  circum- 
stance*, more  than  double  in  time  and  cost  that  from  the 
Bay  of  Bengal. 

The  climate  of  Assam  has  been  much  discussed,  and 
very  often oondenmedasnnhealthy;  but,  generally,  those 


who  condemn  the  climate  do  so  without  due  considera- 
tion, and  often  from  having  been  disappointed  in  other 
matters,  which  leads  them  to  speak  badly  of  tiie  country 
in  every  respect. 

It  must  be  borne  in  mind  that  Assam  is,  with  little  ex- 
ception, one  vast  jangle,  and  a  jungle  so  dense,  from  the 
richness  of  the  soil  and  the  forcing  character  of  the 
climate,  that  no  description  can  convey  any  conception 
of  it.  This  jungle  chokes  up  the  streams  and  impedes 
the  free  drainage  of  the  Bheels.  Vast  masses  of  vegeta- 
tion are  accumulated  everywhere,  which,  on  the  drying- 
up  of  the  rains,  gives  off  malaria.  Again,  when  land, 
has  been  under  forest  perhaps  for  thousands  of  years, 
with  foliage  so  dense  as  to  exclude  both  sun  and  air, 
the  accumulation  of  vegetable  matter  in  the  soil  is 
so  ^^reat  that  when  it  is  first  cleared  and  exposed  to  the 
action  of  the  sun,  unhealthy  gases  are  exhaled.  But 
in  a  very  short  time,  by  ventilttion  through  cultivation 
and  exposure  to  the  sun,  all  injury  from  this  source  dis- 
appears, and  wherever  cultivation  exists,  the  climate  is 
excellent,  even  in  the  hottest  seasons.  During  about  six 
months  of  the  year  the  climate,  in  spite  of  the  jungly 
state  of  the  country,  is  equal  to  Southern  Italy  or 
Madeira  in  April,  which  is,  I  believe,  considered  the 
most  delightful  month  of  those  fine  climates.  During 
the  hot  months,  which  do  not  exceed  three  in  the  year, 
the  thermometer  seldom  reaches  90"  in  the  shade*  so 
that,  even  now,  a  man,  with  the  most  ordinary  attention 
to  the  requirements  of  the  country,  may  reckon  on  ex- 
cellent health ;  and  were  the  country  brought  generally 
under  cultivntion,  the  jungle  cleared  away,  so  as  to  allow 
free  drainage  and  admit  free  circulatiun  of  air,  I  have 
no  hesitation  in  saying  that  there  are  few  if  any 
coimtries  avaible  for  emigiation  which  offer  so  many 
temptations  and  possess  so  few  inconveniences  as  Assam 
for  the  English  settler. 

In  the  early  days  of  Assam  tea-planting,  there  were 
some  deaths  and  mueh  sickness,  both  amongst  Europeans 
and  natives,  but  this  generally  arose  from  causes  with 
which  the  climate  had  nothing  whatever  do,  and  are 
easily  accounted  for.  When  the  tea-planting  mania 
broke  out,  large  numbers  of  young  and  inexperienced 
men  were  sent  into  Assam,  who  were  totally  unacquainted 
with  the  first  principles  of  a  settler's  life  in  a  new 
country,  and  here  tbey  had  to  build  their  own  houses, 
and  select  the  best  sites  for  themselves  and  labourers. 
This  generally  resulted  in  both  sites  and  houses  being  as 
bad  and  unhealthy  as  they  could  possibly  be.  Again, 
the  population  of  Uio  province  was  very  sparse,  and  no 
more  was  grown  than  sufficed  for  its  own  wants ;  nearly 
all  provisions  were,  therefore,  imported,  and  it  was  at 
first  impossible  to  procure  a  proper  supply,  and  all  alike 
— natives  and  Europeans — suffered  greatly  from  bad  food 
and  water.  Anothercaufie  was  from  bad  roads  or  the  total 
absence  of  all  communication,  the  occupation  of  the  country 
having  been  so  sudden  that  no  time  had  been  allowed 
for  construction  ;  the  consequence  was  that  young  men, 
finding  themselves  perfectly  isolated,  engaged  on  work 
they  did  not  understand,  and  sunovmded  by  people 
whose  language  was  unknown  to  them,  they,  in  disgust, 
took  to  that  curse  of  India,  brandy -drinking,  and  thus  it 
was,  witli  constitutions  (originally  not  hardened  by  toil) 
we^ened  by  bad  food  and  worse  drink,  they  were  carried 
off  by  fevers  and  bowel  complaints,  which  would  have 
caused  a  well-fed,  abstemious  man  no  inconvenience. 
All  these  evils  have  disappeared.  Roads  now  render 
communication — garden  with  garden,  and  with  the 
different  stations— easy  and  rapid.  Fruit  and  vegetable 
gardens  have  been  planted,  and  vegetables  of  the  finest 
description  are  obtamed.  Sheep  have  been  imported  in 
large  numbers,  and  excidlent  European  provisions  of  all 
kinds  and  good  beer  can  be  regularly  obtained  from  the 
numerous  steamers  which  now  run  between  Calcutta  and 


•  Dorlnir  the  oold  leuon  I  h»T«  known  the  thermometer  u  low 
u  30  degreee,  and  good  fun  and  great  coat*,  with  warm  European 
dothlof,  Is  the  older  of  the  day. 
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Assam  a«  in  Calcutta  itself,  and  at  very  reasonable  rates, 
and,  what  is  of  equal  importance,  the  planters  have 
learned  by  ezperixnce  the  beat  localities  for  bouses  and 
a  more  improved  construction.  AU  thr«e  tilings  have 
resulted  in  the  general  gooi  health  of  Europeans,  and 
in  the  marked  improvement  in  the  health  and  strength 
of  the  imported  coolie,  who,  after  a  short  residence  in 
Assam,  becomes  fnt,  and  a  much  more  able  man  than  he 
ever  was  in  hia  own  country.  This  fact  alone,  I  thi  ik, 
speaks  well  for  the  natural  healthiness  of  Assam  when 
the  jungle  is  removed. 

But  thnt  I  fear  to  become  tedious,  I  could  give  in- 
nvmeralila  instances  which  have  come  under  my  own 
notice,  whicl.  would  prove  that  the  unhealthiness  of 
Assam  arises  from  loced  circumstances  quite  under  control 
and  susceptible  of  remedy.  I  will  give  one  instance.  I 
was  culled  on  to  visit  a  garden  professionally,  in  Central 
Assam,  and  to  report  especially  on  the  cause  of  the 
numerous  deaths  amongst  the  imported  coolies  (which 
had  been  appalling),  and,  if  possible,  suggest  a  remedy. 
I  found  that  the  death-rate  was  about  76  per  cent,  per 
annum.  On  examining  the  site  of  the  coolies'  huts,  I 
found  them  in  a  librHl  sunk  hole,  surrounded  by  a 
swamp,  on  the  border  of  a  river,  which  becHme  filled  by 
the  overflowing  of  the  river,  but  for  which  there  was 
no  dntinnge  when  the  river  went  down,  thus  the  hccu- 
mulution  of  vegetable  matter  and  all  kinds  of  filth  was 
very  great,  and  quite  sufficient  to  account  fQr  the  fearful 
mortality  amongst  the  people.  My  remedy  was  a  very 
simple  one.  I  had  new  buts  built  on  some  high  land  on 
the  borders  of  the  swamp,  but  with  good  water  and 
ample  ventilation ;  the  coolias  were  removed  into  them 
with  as  little  delay  as  possible,  and  though  many  of  them 
were  newly  imported  (a  class  to  whom  the  climate  is 
most  trying)  the  death-rate  since  has  not  been  more  than 
that  of  their  own  country,  and  yet  the  new  site  selected 
for  the  huts  was  not  more  than  half-a-mile  from  the  old 
With  reference  to  Europeans,  I  could  name  men 


who  have  remained  in  Assam  for  thirty  or  forty  years, 
without  once  leaving  it,  and  have  enjoyed  the  best 
health. 

The  rainfall  of  Assam  is  from  70  to  76  inches — ^rather 
more  than  Bengal — but  the  fall  is  spread  orer  a  much 
greater  number  of  months,  and  the  rainy  season  is  not 
BO  destructively  marked  as  in  Bengal;  it  is,  therefore, 
much  more  beneficial  to  planters. 

We  next  come  to  the  soils  of  Assam ;  (here  are,  of 
course,  a  great  variety,  both  in  texture  and  quality,  and 
the  north  and  south  sides  of  the  valley  are  totally 
different. 

On  the  south  side  the  soil  is  of  exeat  depth,  and  is 
principally  of  n  dull-red  colour,  and  is  composed  of  dis- 
integtated  latterete,  the  upper  strata,  for  a  considerable . 
depth,  lieing  much  discoloured  by  the  accumulation  of 
vegetable  mHtter ;  it  is  entirely  free  from  stones  of  any 
kind,  and  varies  from  stiff  clay  to  light  sandy  soil  and 
sandy  loam.  The  soil  is  of  great  natural  fertility,  which 
is  increased  in  richness  by  the  accumnltition  of  vege- 
table matter,  shed  by  the  jungle  by  which  it  has  been 
covered  for  centuries.  Of  these  soils,  there  is  no  doubt 
that,  for  pnerwl  purposes,  the  light  sandy  loam  is  the 
best ;  it  IS  more  easily  worked  than  the  clay,  and  is 
richer  than  the  lighter  soils ;  this  soil  is,  of  all  others, 
the  best  adapted  for  tea,  not  only  for  its  richness,  but  on 
account  of  the  Isrge  proportion  of  iron  contained  in  it, 
the  presence  of  iron  in  the  soil  being  considered  indis- 
pensiblo  to  the  tea  plant ;  it  is  also  sufficiently  friable 
to  ensure  rapid  drainage.  • 

On  the  north  bank,  the  upper  stratum  consists  of 
blick  soil,  formed  of  decomposed  basalt,  and  is  sevital 
feet  in  thickness ;  the  subsoil  is  a  rich  greasy  sand. 
Both  soils  are  of  a  sufficient  tcnaci^  to  retain  moisture, 
and  at  the  same  time  sufficiently  ninble  to  ensure  the 
necessary  drainage.  This  soil  is  particularly  adapted  to 
the  growth  of  cotton,  although  every  plant  wiU  floorish 
on  it  with  wonderful  luxuriance. 
I  believe  I  shall  bo  stating  no  more  than  the  truth, 


when  I  say  that  Assam  possesses  in  every  respect  as  fine 
soil  as  any  in  the  world;  I  have  never  seen  anything  to 
be  compared  with  it.  Tnis,  in  comhinalion  with  the  hetit 
of  the  climate,  and  the  humidity  of  the  atmosphere,  pro- 
duces a  luxuriance  of  vegetation,  both  m  cultivated  plants 
and  jungle,  truly  wonderful.  All  the  productions  of  the 
tropiesandthe  temperate  regions  grow  here  in  the  greatest 
perfection. 

The  native  population  of  this  fertile  valley  is  very 
sparse.  Tho:se  people  who  inhabit  the  pliuns  are  of  two 
classes,  the  native  Asaimese  and  the  Cucharees,  who 
occupy  a  fertile  district  in  Durrung. 

The  Assamese  are  Very  lazy,  dishonest,  and  un- 
reliable. They  wiU  only  work  when  it  suits  them, 
and  will  generally  &il  in  the  completion  of  any 
contract  when  it  answers  their  purpose.  When  a 
very  great  demand  for  labour  existed,  and  large  sums 
of  money  were  poured  into  the  province,  the  high  rate 
of  wages  induced  them  to  work;  and  becoming  pos- 
sessed of  money  so  easily,  they  acquired  a  taste  for 
European  luxuries  and  opium,  and  this  has  been  pro- 
ductive of  some  good,  for  having  acquired  a  taste  for 
these  luxuries,  thev  are  not  prepared  to  dispense  with 
them,  and  they  will  work  at  the  lighter  tasks  when  they 
Ctin  be  obtained  in  no  other  way ;  but  tor  the  general 
purposes  of  a  plantation  they  ctnnot  be  depended  on. 
But  though  these  people  are  not  uselul  as  Uliourers, 
uiauy  intelligent  servants  may  be  obtained  trom  amungat 
them.  They  are  excellent  garden  sinJars,  or  overeet-n, 
writers,  and  tea-makers,  and  some  of  them  are  good 
house-servants.  They  are  Hindoos  of  a  very  bigoted  order. 
The  Cacharees  aie  of  a  totally  different  class,  and  ar« 
evidently  settlers  from  some  other  country,  probably 
from  Thibet,  They  are  powerful,  thick-set  men,  very 
industrious  and  independent  ;  they  contrast  most 
favourably  with  the  native  Assamese,  in  that  they  are 
truthlul,  and  will  carry  out  their  contracts  most  &ith- 
fully.  It  is  to  be  regretted  that  they  are  a  small 
tribe,  and  the  amount  of  labourers  obtainable  from 
amongst  them  is  very  limited. 

The  hill  tribes  are  at  present  of  little  ate.  Those 
gardens  in  the  immediate  vicinity  of  the  hills  have 
succeeded  in  inducing  some  of  the  Meekuis  and  Naggurs 
to  work  at  leaf-plucking,  hut- building,  &c.,  but  they  only 
work  by  fits  and  starts,  to  supply  themselves  with  some 
immediate  want.  They  are  perfect  savages ;  but  as  the 
valley  becomes  occupied,  I  shall  expect  to  see  these  tribes 
form  a  very  valuable  source  of  labour  supply. 

The  cultivation  of  this  territory  must  t>e  carried  on  by 
labour  from  other  sources  than  that  provided  in  the 
country  itself.  This  need  be  no  barrier,  or  any  cause  of 
discouragement.  At  the  very  threshold  of  Assam  are  the 
teeming  millions  of  Bengal  and  the  rest  of  India.  Any 
number  of  these  may  be  obtained  by  employing  n  sirdar, 
or  recruiter,  and  transported  to  Assam  at  little  expense, 
or  they  may  be  obtained  through  a  coolie  agent  in  Cal- 
cutta ;   this  is,  however,  the  more  expensive  plan. 

Labourers  are  now  sent  to  the  West  Indies  and  the 
Hauritius  for  the  use  of  the  eugur  plantations,  at  six 
times  the  original  cost,  and  at  four  times  the  rate  of 
wages  required  in  sending  them  to  the  tea  plantations  of 
Assam.  %Vhen  it  is  considered,  therefore,  that  the  tea, 
cotton,  and  the  other  products  of  Assam  are  far  more  re- 
munerative than  sugar,  the  labour  question  need  cause 
no  apprehension.  Uoud,  able  coolies  may  be  obtained 
by  sirdar*  at  Bs.  30  (£3)  per  head,  landed  on  the  garden, 
or  through  a  Calcu{ta  coolie  contractor,  for  from  Bs.  40 
to  Rs.  60.,  according  to  the  demand.  But  when  good 
roads  are  opened  out  from  Bengal,  which  might  be  dons 
at  little  expense  from  Uhoobree,  a  station  on  tho  river 
Briihmapootra,  the  distance  to  the  tea  and  cotton  districts 
from  tho  d(  nsely  peoi'led  districts  of  Bengal  will  not 
exceed  200  miles ;  the  high  wages  of  the  tea-gardens  and 
cotton,  fields  will  then  attract  sufficient  labuur  for  sU 
purposes  at  a  nominal  cost.  I     OOO I P 


•  Kstlve  K«Td«n  overseer. 
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_  I^f*  "nd  regaI«tioiu  hare,  from  time  to  tinft,  hien 
JMiied  b^  the  govemment  for  the  benefit  of  thoae  coolies 
«nigratuig   to    Asmm,  Cnobar,  &<-.,  the  la<t  of  which 
vere  framed  in  1869,  and  are  appended  to  this  paper ; 
tkey  appear  to  be  fuirlpr  dntwn  op,  and  many  offensiTe 
and  unneceaaary  reatnctions  which  existed  in  former 
enaetmeAta  have  been  withdrawn.    In  speaking  of  the 
ana  of  of  land  araiUiMe  in  Assxm  for  emigrants,  I  shall 
eoirilne  myself  to  that  portion  oommenciug  at  Gk>whatty, 
longHade  92*  east,  and  eztendinic  to  loniritude  97",  at 
fhe  extreme  boundary  of  the  province;  it  is  at  Oowhntty 
tbat  the  tea-gardens  commence.    It  is  Terr  difficult  to 
arri^  at  a  satisfactory   oonolntion  on  this  mutter,  in 
eoni«)oence  of  no  survey  of  the  province  having  been 
nude;  the  boandaries  are  veryinaccortitely  defined,  and 
file  q'mratitT  of  land  actuxUy  under  oultivHtion,  or  in 
the  hRnds  of  the  native,  is  not  known.    After  cirHfully 
Weighing  the  matter,  I  believe  that  there  are  10,000,000 
ef  aeree  unappropriated  ;  of  this  there  are  2,000,000  <if 
acres  of  Uie  highest  class  of  tea-land.     Of  the  black 
Iitnd,    BtntHble   especially  for  cotton,  there    are  ationt 
4,00'  ,000  aaea,   anil  the  rest  is  well  adapted  tor  the 
growth  of  rtiea-grxse,  tohHcw).  opium,  sugnr,  jute,  rice, 
and  h«-rap ;  to  these  mny  be  ndded  many  pl»ntk  of  minor 
importance,  but  of  greet  value,  such  as  ginger,  chillies,  or 
ted-pepper,  arrowroot,  and  seeds  of  various  kinds.    The 
finest  tusa«-silk  is  grown   on  the  jungle  trees  of  the 
jditins,  and  the  hills  are  admirably  adapted  to  give  an 
vnlimited  supply  of  the  finer  descriptions  of  silk.    The 
churs  on  the  river  are  excellent  for  the  growth  of  the 
finest  mdigo,  and  the  bheels  produce  crops  of  rice,  of  an 
abondxBse  unheard  of  in  other  parts  of  India.    These 
bheds  are  the  receptaeles  from  the  surrounding  country 
of  all  the  richer  portions  of  the  vegetable  matter  carried 
into  them  by  the  rains,  and  are  seldom  more  than  a  few 
inches  deep, so  that  the  first  rain-fall  renders  them  reudy 
tar  liee-plaating,  and  the  fia.ilure  of  a  crop  an  impossi- 
biU^.    Thus,  all  the  most  VHluHble  crops  of  commerce 
may  be  here  produced  in  the  grentest  abundance,  and 
wi^  little  uncertainty  or  risk.  ■  In   all  other  pHrts  of 
India  and  the  Colonies  we  hear  of  droughts  preventing 
the  planting  of  indigo  or  com  crops,  or  of  their  being 
destroyed  when  grown,  by  hot  winds,  bnoh-fires,  or  un- 
timely floods.  None  of  these  ralamities  visit  the  glorious 
valley  of  Assam.     By  watching  the  seasons  the  loss  of 
m  erop  is  almost  an  impossibility. 

In  referring  to  the  land  suited  to  the  different  crops, 
it  most  not  be  understood  that  that  particular  land  is 
only  suited  to  that  pnrticnlnr  crop,  for  the  cotton  Innd 
win  grow  splendid  tea,  and  the  ten  land  splendid  cotton, 
and  both,  any  of  the  otlfer  crops  mentioned,  with  the 
greatest  luxuriance. 

Ifear  the  district  of  Cnrmng,  at  the  western  end  of 
Assam,  at  longitude  92°,  commence  the  Bengal  Dooars, 
and  the  Terai.  This  is  a  district  skirting  the  foot 
of  the  Himalaya  mountains,  and  extends  to  the 
frontier  of  Kepanl,  at  longitude  89°,  and  lies  between 
Mitndes  28"  and  27°  north.  The  greater  portion  of 
Sua  tract  of  land  is  dense  forest,  and  grass  jungle ;  tbe 
description  of  the  north  banks  of  the  Brahmapootra,  in 
Assam,  its  soil  and  productions,  &e.,  applies  to  it  in 
every  way.  The  climate  is  said  to  be  very  bad,  but  this 
■riars  only  from  the  jungle  not  being  cleared  ;  and  the 
moantKins  being  in  such  a  close  vicinity,  houses  can  be 
built  at  any  elevation  required  for  he»lth,  and  the  fnrms 
on  the  low  lands  carried  on  with  perfect  convenience. 
Thi>  plnn  has  been  successfully  adopted  at  the  foot  of  th^ 
Daijeeling  hills.  The  tea-gaidens  are  being  worked  with 
the  Kreateet  snoress  in  the  Terai,  and  the  yield  of  tea 
equal  to  the  best  Assam  plantations.  The  area  of  this 
tntet  of  magnificent  land  contains  about  6,000,000  Rcres 
of  waste  land,  and  while  in  every  respect  equal  to 
Assam,  it  has  the  advantage  of  being  closer  to  an  un- 
Kmited  supply  of  labour  ^m  Bengal,  as  a  reference  to 
fhe  map  will  show.  Tbe  outlet  for  produce  is  either  by 
road  or  river  to  the  GktnKes  and  Bmhmapootra  ;  there 
ii  a  capital  metiJlsd  rood  trom.  Darjeding  to  Carigola 


Qbat,  on  the  river  Ganges,  a  distance  of  about  160 
miles ;  this  road  is  available,  and  in  fairly  good  order 
throughout  the  year.  The  river  Mahanuddy  also  leads 
through  a  portion  of  the  land,  and  goods,  at  certain 
seasons  of  the  year,  can  be  sent  by  it  to  the  Qanges,  and  ■ 
thence  to  Gh>alando,  or  to  Sahibgunge,  to  the  £ast 
Indian  Bailway  to  Calcutta.  The  Teealer  and  other 
streHUis  are  also  near  at  hand,  available  fur  the  carriage 
of  produce,  and  run  into  Brahmapootra,  wheru  steamers 
running  to  OoalHndo  are  met. 

From  lonpitude  89°,  latitude  SBP,  to  loDgitnde  £0°,  ia 
Nepaul  territory,  and  from  the  latter  point  Uie  Terai  and 
mountainous  waste  land  extend  through  the  north-west 
provinces  and  the  Punjaub  to  the  extrem>-  northi-m 
frontier  of  Hiodustan.  at  longitude  71",  latitude  34°. 
ThHt  there. are  many  valuable  sites  for  farms  and  much 
valu  ible  land  in  this  extent  of  country  there  is  no  doubt, 
but  it  is  impossible  to  estimate  the  quantity ;  and  the 
locality  is  not  so  desirable  as  those  first  mentioned, 
though  the  day  is  probably  not  far  distant  when  these 
jungles  will  be  deand  away,  and  the  rich  soils  brought 
into  cultivation. 

The  Cossii^  and  Jyntia  Hills  form  the  dividing  barrier 
between  Sylhet  and  South  CacbHr  and  Assam.  They 
are  crowned  by  extensive  plateaux,  at  an  elevation  of  from 
d. 000  to  7,000  feet,  and  are  situate  in  latitude  26°  and  26° 
north.  These  plateaux  are  watered  by  numerous  streams, 
and  are,  for  the  most  part,  cbvei^  with  fine  grass, 
admirably  suited  for  graxing.  'Ihe  inhabitants  ate  a 
sturdy,  industrious,  and  simple  race  of  people,  very 
friendly  to  Europeans.  They  are  few  in  number,  and 
the  present  area  of  cultivation  is  very  small. 

There  are  two  sanitaria  establidied,  Cherrapoougy  and 
Shillong.  The  former  ia  about  ten  miles  from  the  plains, 
on  the  sooth  side  of  the  ranges,  and  has  been  abandoned 
as  a  government  station  on  account  of  the  enormous  tain- 
fall,  which,  though  not  unhealthy,  was  found  to  be  very 
inconvenient,  and  the  government  station  was  removed 
to  Shillong.  This  excessive  rainfall  is  caused  by  the  hills 
at  this  point  being  the  first  to  meet  the  rain-clouds  from 
the  Bay  of  Bengal,  causing  them  to  discbarge  themselves ; 
this  is,  however,  confined  to  a  very  small  area,  and  the 
rest  of  the  country  receives  no  greater  amount  of  tain 
than  other  parts  of  Bengal.  Shillong  is  at  present  occu- 
pied by  a  native  regiment,  and  is  resorted  to  by  the 
civilians  of  Assam  and  Sylhet  during  the  hot  months  of 
the  year.  It  is  about  60  miles  from  Gowhatty,  the  head 
station  of  Assam,  and  is  reached  through  a  most 
picturesque  country  by  a  good  bridle  road  at  present,  and 
a  cart-road  is  under  consfruction.  This  district  is,  there- 
fore, most  conveniently  accessible,  both  from  Sylhet  and 
Assam,  fine  navigable  rivers  skirting  the  base  of  the 
hills  on  both  sides,  leading  to  Goalando,  by  a  journey  of 
from  throe  to  four  days.  The  climate  throughout  the 
year  is  delightful,  and  is  probably  the  most  healthy  of 
any  of  the  sanitaria  in  India.  The  jjroducts  ore  com  Of 
oU  kinds,  potatoes,  and  all  kinds  of  frxiit,  and.the  cinnainon 
tree  is  indigenous.  U  is  admirably  adapted  for  the  breed- 
ing of  horses,  cattle,  and  sheep,  as  ail  the  most  nutritiods 
grasses  of  Europe  and  the  tropiiv  flourish  here  with 
luxuriance;  for,  thouf^  frost  ia  unknown  here,  the 
climate  for  many  months  of  the  year  is  cold  enough  to 
render  a  good  coal  fire  not  only  comfortable,  but  neces- 
sary. The  area  of  land  available  for  cokmista  ptobthly 
exceeds  six  or  seven  million  acres.  A  large  poi^tion  ef 
this  is  under  native  rajahs,  but  they  are  most  anxious  to 
induce  English  settlers  to  go  there,  and  land  may  be 
obtained  on  most  advantageous  terms.  As  a  home  for 
English  families,  it  will  compare  favourably  with  Devon- 
shire, or  the  best  parts  of  Europe. 

South  Cachar  is  the  moat  important  tea-growing  dis- 
trict next  to  Assam  in  India.  This  may  bo  aci-onnted 
for  from  the  fiiotthat  it  was  here  that  the  first  public  tea 
company  was  formed  which  gave  rise  to  the  wonderful 
development  of  tea-gardens  in  India,  and  produced  the 
tea  mania  which  arose  in  1863  and  1864.  The  Assam 
Tea  Company  had  been  in  existence  ior  soma  yean  but 
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had  attracted  little  pablie  notice.  Having  aaoertaiaed 
that  indigenous  tea  waa  found  in  the  forests  of  CSachar, 
and  that  the  soil  riralled  that  of  Assam,  experimental 
tea-gardens  were  opened  by  this  company,  and  were  suc- 
eeastat;  and,  in  1863,  these  gardens  were  sold  to  a 
Calcutta  company.  The  new  company  mana;^  matters 
so  that  in  a  short  time  they  realised  large  profits  on  their 
•huea,  and  the  pablic  were  for  the  first  time  impressed 
with  an  idea  of  the  Taat  profit  to  be  deriTed  fiom  tea- 
planting,  and  the  reenlt  waa  the  formation  of  izmomerable 
companies  for  the  growth  of  tea,  and  yast  tracts  of  land 
were  opened  in  Cachar,  Assam,  Darjeeling,  the  Paojaab, 
and  north-west  provinces.  Of  the  suitability  of  S^Ihet 
and  Cachar  as  a  home  for  tea  is  proved  by  the  lozunance 
of  the  growth  of  the  plant,  but  as  places  for  emigration 
they  are  not  suitable,  and  I  shall  dismiss  them  with  a 
slight  notice. 

The  formation  of  the  land  in  Sylhet  and  Cachar  on 
which  tea  is  grown  is  very  hilly ;  it  consists  of  a  succes- 
sion of  small  detached  hills  and  hog-backed  ridges  of 
■noh  steepness,  that  on  the  removal  of  the  jungle  the  soil 
is  washed  off  by  the  heavy  rains.  It  is  very  expensive  to 
work,  and  the  use  of  any  plough  tor  clearing  the  land  is 
impossible ;  and  daring  the  dry  season  the  bind  becomes 
so  hard  as  to  render  cultivation  very  difficult,  and  is 
also  injurioos  to  the  tea. 

There  is  little  or  no  level  land  suitable  for  tea.  The 
low  land  is  too  wet,  and  the  high  land  too  dry.  The 
space  is  so  limited,  that  it  may  be  dismissed  bom  our 
consideration  as  a  locality  for  settlers. 

North  Cachar  joins  Tyntia,  and  at  one  point  abuts  upon 
Assam,  but  it  is  unsurveyed,  and  comparatively  little  is 
known  of  the  interior,  tiiough,  probably,  there  is  much 
valuable  land  unoccupied  similar  to  the  Cossiah  Hills. 

The  districts  with  which  I  am  acquainted  in  the 
Himalaya  Mountains  are  Darjeeling,  Kumion,  and  the 
Kangra  Valley,  and  what  may  be  said  of  one  will  gene- 
rally apply  to  all. 

l«a  ^fardens  of  great  extent  have  been  opened  in  all 
these  districts,  and^  with  few  exceptions,  may  be  con- 
sidered decided  failures,  and  as  distrii^  for  general 
colonisation  I  cannot  recommend  them.  The  climate  is 
too  cold  for  tea,  which  is  the  only  plant  likelv  to  pay  for 
extensive  cultivation.  There  is  no  level  land;  that  only 
which  is  available  is  the  precipitous  mountain  sides,  on 
which  it  is  impossible  to  keep  the  soil,  except  at  an  ex- 
pense for  which  the  small  yield  of  tea  will  not  pay.  The 
small  area  of  level  land  lying  in  the  valleys  is  all  occu- 
pied by  the  natives ;  and  even  if  it  could  be  purchased 
fipom  them  is  of  little  value. 

The  access  to  these  regions  from  the  plains  is  most 
difficult  and  expensive,  and  from  the  plains  the  distance 
to  any  port  of  exportation  is  so  gre&t,  that  the  transit- 
cost  consumes  the  profit.  Again,  the  time  required  for  a 
tea-garden  to  become  profitabkisabouteightortenyear8,a 
length  of  time  quite  unsuited  for  a  man  with  small  capital 
anda  wife  and  fiunily  to  feed. 

There  is  no  doubt  that  in  tiiese  regions  there  are  manv 
aelightful  spots  where  a  man  might  settle  with  a  smiOl 
income,  and  add  greatly  to  that  income,  and  find  most 
agreeable  occupation,  by  opening  out  a  small  &rm, 
growing  silk,  cultivating  a  smidl  tea  plot,  and  various 
fruits,  with  other  crops  requiring  garden  cultivation, 
■ndi  as  ginger,  arrowroot,  red  pepper,  and  vegetables, 
which  grow  in  great  abundance,  and  in  the  neighbour- 
hood of  the  numerous  sanitaria  great  profit  may  Be  made 
by  ^win^  fowls,  and  the  sale  of  mUk,  butter,  and  eggs, 
which  realise  very  remunerative  prices. 

I  have  visited  all  the  stations  in  the  Himalaya,  from 
Kaa^  longitude  li"  to  latitude  34°,  to  Daijeding, 
longitude  89°,  and  am  of  opinion  that,  as  a  home  such  as 
that  last  described,  Kangra  offen  by  &r  the  en^eater  ad- 
vantages. It  is  comparatively  easy  of  access  from  the 
taUwavat  Jullunder.  There  is  a  good  cart-road,  lead^ 
into  the  veiry  heart  of  the  valley,  and,  with  relays  of 
horses,  the  joumey  «an  be  performed  eanly  in  two  days, 
or  ia  one  if  requited. 


Any  description  of  this  lovely  valley  and  wmwiading 
scenery  must  fall  short  of  the  reality ;  its  villages,  sur- 
rounded by  fruit  trees ;  the  neat  white  houses  of  the  tea 
planters,  dotted  here  and  there ;  its  mountain  fanrenta, 
and  the  thousands  of  tiny  streams  leading  to  every  oomer 
for  the  purposes  of  irrigation.  The  fiue,  wooded  hills, 
backed  up  by  the  grand  peaks  of  perpetual  snow,  form  a 

Cure  worth  travelling  almost  any  distance  to  see.  I 
w  of  nothing  to  sorpaas  it,  but  here,  as  in  ever^  part 
of  the  Himalayas,  space  is  wanting,  and  it  is  difficult 
to  obtain  more  land  than  would  suffice  for  gaidsn 
purposes. 

The  Cossiah  hills,  therefore,  must  be  looked  on  ■•  lar 
superior  as  to  space,  and,  in  my  opinion,  as  to  health, 
to  anything  to  be  ^und  in  the  Himalaya  monntains. 

These  remarks  refer  only  to  the  interior,  not  to  the 
lower  ranges,  frvm  which  the  plains  in  the  Terai  can  be 
cultivated,  and  larp;e  quantities  of  land  obtained. 

Having  thus  bnefiy  described  the  districts  available  fo* 
colonisation  which  have  bean  brought  under  my  owa 
notice,  it  will  hi  seen  that  the  districts  to  which  I  attach 
the  greatest  importance  are  Assam,  the  Bengal  Dooars, 
and  Terai,  and  the  Cossiah  hills,  which  form  one  con- 
tiguous province,  containing  over  20,000,000  of  aorea, 
capable  of  maintaining  in  wealth  a  vast  popnlatian,  but 
which  is  now  covered  by  jungle)  the  home  of  the  tiger 
and  rhinooerous. 

As  a  crop  for  which  Assam  and  the  a4ja>ning  docaii 
are  pnrticularly  adapted,  cotton  may  be  considered  of 
equal  value  to  tea,  perhaps  more  so. 

There  are  in  these  districts  about  8,000,000  acres  of 
the  finest  cotton  land,  more  than  sufficient  to  noder 
England  entirely  independent  of  any  foreign  country 
fur  the  supply  of  her  wants. 

In  refening  to  this  subject,  I  am  indebted  to  Mr. 
Bivett  Camao  s  elaborate  and  able  report  on  cotton  in 
India,  for  1868  and  1869.  From  this  report  it  appears 
that  the  requirements  of  England,  for  the  supply  of  her 
mills  alone,  is  3,000,000  bales,  of  4001bs.  each.  Of  the 
quantity  taken  by  England  for  purposes  of  trade,  I  have 
nothing  to  do,  my  object  being  to  show  that  RngUuid 
possesses  on  her  own  territory  sufficient  land  to  yield 
cotton  enough  for  the  siqiply  of  her  own  labour  and 
machinery,  and  at  a  price  which  will  defy  foreign  com- 
petition. 

The  supply  of  cotton  grown  in  India,  available  for  ex> 
portation  to  England,  appears,  from  Mr.  Bivett  Caroac's 
report,  to  be  1,400,000  l»les,  and  the  total  crop  of  India 
to  be  about  2,300,000  bales,  of  4001b8.  each,  ocoopyingaa 
area  of  land  amotmting  to  13,000,000  acre*.  There  is 
no  doubt  that  this  is  at  least  donble  what  it  was  ten 
years  ago,  and  it  is  a  most  serious  question  as  to  i^hether 
this  large  extent  of  cotton  cultivation  is  not  only  a 
serious  loss  to  India  in  money,  but  a  serious  injury  in 
other  respects.  There  is  no  reason  to  doubt,  from  the 
report  quoted,  that  the  cotton-crop,  a*  grown  on  the  old 
worn-out  lands  of  India,  is  a  very  ■mall  and  un- 
remunerative  one,  and  there  is  also  little  doobt  that  it 
is  grown  by  reason  of  the  pressure  put  am  the  ryot,  or 
native  former,  by  the  native  merchant  to  whom  he  is  in 
debt.  The  figures  given  show  tiiat  the  average  crop  of 
cotton  is  about  701m.  per  acre ;  and  from  my  own  ex- 
perience I  am  able  to  state  that  this  is  a  high  ''^■"''tr 
The  price  realised  by  the  ryot  (who  is  the  principal 
person  to  be  considered  in  the  mattter)  for  his  crap  of 
cottouj  it  is  very  difficult  to  ascertain,  and  it  is  strange 
that,  in  Mr.  Bivett  Camac's  voluminous  report,  this 
question  is  not  in  one  single  instance  reforred  to,  exoept 
tne  fiiust  of  his  partaking  of  a  share  of  the  higfr  ezoap- 
tional  rates  during  the  cotton  famine,  but  the  nu«t  im- 
portant question  of  profit  and  loss  to  the  grower  as  * 
permanent  crop  is  aUogether  omitted. 

Considering  the  nature  of  the  soil,  the  ineffioteat 
system  of  cultivation,  and  the  antiquated  and  dafactiTa 
manner  of  growing  the  crop,  I  am  of  opinion  that  ao 
increase  in  the  present  yield  is  likely^  to  be  reaUasd. 

The  greater  portioB  of  land  <m  whidi  oottCB  ia  | 
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k  uU&Aj  nasaited  tat  it,  and  the  aropi,  modente  as  they 

tn,  can  only  be  obtained  at  groat  expense  of  irrigation. 

It  is  only  in  the  Central  Fiovinoes  that  real  ootton  land 

il  Mt  with,  and  here  the  ryots  ore  so  poor  that  the  neoes- 

Miy  ua^cwemant  in  the  qoantity  of  uia  orop  by  superior 

euhivatiaa  cannot  be  carried  oat.    The  ryot  is  entirely 

dependant  on  the  native  merchants  for   advances  of 

money,  and  it  ia  a  nutter  of  perfect  indifference  to  them 

yUmebae  he  g:tows  20  lbs.  or  200  lbs.  per  son ;  they  get 

Vb»  produce  at  the  same  price,  and  nothing  would  induce 

tiiem  to  make  advances  to  enable  the  &mier  to  proouro 

nanores  and  appliances  absdntely  necessary  to  seouro  a 

paying  crop.     OUcolating,  then,  that  the  quantity  of  land 

rewaUy  hnrngfat  into  ooUivation  by  the  cotton  famine  to 

be  7.000,000  more  than  would  be  cndinarily  grown,  and 

theyiald  70 lbs.  of  cottoi  per  acre,  and  the  viUae  of  that 

70  lbs.  to  be  8  mpees  to  the  ryot,  the  total  value  of  the 

7,000,000  acres  will  be  66,000,000  rupees. 

If,  instead  of  cotton,  com  and  food  stu£b  had  been 
grown,  at  the  same  expense  of  cultivation,  the  crops 
woold  have  been  worth  20  rupees  per  acre,  or  a  total  of 
140,000,000  rupees,  thus  involving  the  ryots  in  a  loss  of 
no  lass  than  84,000,000  m|>eea  annually.  I  am  supported 
in  this  view  by  Mr.  Bobinson,  of  Central  India,  who 
rtates,  ia  reply  to  a  question  addressed  to  him  on  the  sub- 
ject, thafc  a  crop  of  200  lbs.  of  cotton  per  acre  would  not 
pay  the  ryots  lo  well  as  their  ordinary  com  crops.  The 
orainaty  crop  of  cotton  being  only  70  lbs.  per  acre,  this 
woold  go  to  show  a  greater  loss  to  the  ryot  thitn  I 
have  stated.  But  this  loss  I  thii:Jc  the  least  serious 
part  of  the  question ;  it  is  important  to  consider  how  far 
India  is  prepared  to  ^ve  up  such  a  vast  Axtent  of  food- 
prodoeinK  land.  It  is  well-known  what  an  inexpannive 
country  India  is,  and  it  is  only  ressonable  to  sormise  that 
no  sort  of  adequate  extension  of  corn-growing  has  taken 
place  to  compensate  for  this  diminution  of  the  ordinary 
earn  ealtivBtion.  This  7,000,000  acres  of  land  under  corn 
would  have  produced  140,000,000  of  maunda  of  food,  and 
it  is  well  worth  ascertaining  how  far  this  loss  may  bear 
OB  the  fsmines  which  appear  to  have  become  chronic  in 
India,  and  the  hideous  loss  of  life  consequent  on  them. 

W^  tfasse  facts,  thero  is  little  doubt  that  the  ^wth 
of  cotton  will  decrease,  as  the  ryots  will  get  tired  of 
g;rowing  it  at  a  serious  loss,  and  the  merchants  will  give 
it  up  £>r  more  remunerative  crops  when  the  price  becomes 
Isaa  It  is,  therefore,  to  the  north-eastern  provinces  that 
a  psnnanent  supply  of  cotton  equal  to  that  of  America 
be  looked  for,  if  the  Mtmchester  mann&cturers 
to  secure  themselves  against  the  possibility  of  a 
i  cotton  famine,  and  a  supply  of  cotton  at  a  price 
which  will  enable  them  to  compete  with  the  whole  world. 
The  greater  part  of  the  land  especially  suited  to  cotton 
consists  of  large  level  plains,  singularly  adapted  to  the 
strum  plough  and  cultivator.  The  cost  of  producing  a 
tamp  of  cotton  of  400  lbs.  to  the  aero  is  given  in  the 
appendix.  This  yield  I  consider  to  be  a  fair  estimate,  as 
on  the  older  lands  of  America  we  hear  of  800  lb.  an  aero 
being  grown,  and,  as  the  soil  and  climate  of  this  part  of 
India  are  quite  equal  to  America,  thero  is  no  reason  to 
dooibt  that  similar  creps  may  be  grown  hero.  The 
aooout  shows  that  cotton  may,  therofore,  be  grown  and 
delrrared  in  England  at  sixpence  per  pound,  leaving  cent 
'  profit,  even  at  the  low  estimate  of  400  lbs.  per 


The  original  cost  of  the  land  and  clearing  it  will  be 
■oaeh  the  same  as  for  tea — that  is,  grass  land  £1  per  acre, 
and  foceet  £2  10s.  per  aero.  The  greater  portion  of 
•ottoB  land  is  under  grass  jungle. 

No  detailed  instructions  are  required  as  to  the  cnl- 
tavatiMi  of  cotton  similar  to  those  ^ven  for  tea-grow- 
img.  The  natives  are  well  versed  in  the  management 
of  the  crop,  and  thero  aro  are  many  books  of  in- 
■tavctioas  for  carrying  out  the  American  system.  The 
giiimsl  system  adopted  in  India  is  to  be  entirely  avoided, 
aa  altogether  nnsuited  for  these  new  and  fertile  lands, 
and  cotton  may  be  grown  either  as  an  annual  or  perennial 
czop^  and  thsre  is  no  doubt  that,  with  deep  cultivation 


and  a  proper  selection  of  seed,  as  fine  and  valuitble 
cotton  may  be  grown  as  was  ever  produced  in  America. 
I  may  mention  that  when  last  in  Assam,  I  took  samples 
of  ootton,  gathered  at  random,  which  had  been  grown  on 
the  native  system,  which  could  hardly  be  called  cultiva- 
tion, and  from  seed  which  had  never  been  changed  or 
selected  for  probably  one  hundred  years,  and  it  was 
valued  in  Calcutta  at  9d.  per  pound,  nearly  equal  to  the 
beet  in  India. 

The  quantity  of  land  available  for  cotton  gives  ample 
scope  for  the  annual  production  of  3,000,000  bales  ;  and 
the  question  arises,  now  far  India  could  compete  with 
America  if  that  quantity  were  produced.  The  soil  and 
climate  being  equal,  it  resolves  itself  almost  entirely 
into  a  question  of  labour  supply,  and  in  this  India  pos- 
sesses a  great  advantage.  AJmerica  has  only  the  uncer- 
tain supply  from  the  firae  negroes  on  which  to  depend  for 
her  lalraur,  and  is  already  obliged  to  import  men  from 
China,  which  must  be  done  at  great  expense,  an  i  to  only 
a  limited  extent.  Assam  has  at  command,  not  only  the 
cheapest  labour  in  the  world,  but  what  is  of  more  im- 
portance, the  supply  is  piaotically  unlimited.  In  steam 
machinery  the  TnitiMn  planter  is  on  an  equal  footing  with 
the  American  as  to  supply,  and  with  magnificent  ooal  in 
the  district  to  work  it. 

With  reference  to  the  best  cotton  districts  of  India, 
thero  is  nothing  to  apprehend.  In  all  parts  there  is  a 
great  outcry  for  canals,  railways,  roads,  and  other  works 
of  enormous  expense,  to  enable  the  ryots  to  work  their 
lands  profitably,  and  develop  the  resources  of  their  dis- 
tricts by  irri^tion  and  cheaper  carriage.  In  the  north- 
eastern districts,  all  these  rrquiromenls  aro  supplied  by 
nature.  The  rainfall  is  ample  and  regular  in  its  supply. 
The  sources  of  the  streams  ar<>  dose  at  hand,  at  a  suffi- 
cient elevation  to  render  irrigation  (should  such  an  un- 
likely want  arise)  quite  at  command,  at  the  cost  of  the 
planter,  and  the  great  highway  of  the  Brahmapootra  is 
available  from  all  points  of  the  country,  at  no  more  cost 
than  is  within  the  means  of  the  planters  themselves. 

To  cotton-growers  I  would  urge  the  necessity  of  grow- 
ing a  variety  of  other  crops,  as  I  have  already  done  in 
connection  with  tea.  Any  one  who  has  had  anything  to 
do  with  the  cultivation  of  land  will  understand  the 
necessity  of  this.  In  taking  up  a  large  tract  of  land,  a 
variety  will  be  found  fitted  for  almost  any  crop,  and  it 
is  of  course  to  the  advanbwe  of  the  owner  to  allow  as 
little  to  remain  idle  as  possible.  By  a  variety  of  produce, 
success  is  made  more  certain.  As  prices  fluctuate,  one 
crop  may  pay  better  than  another,  and  thus  produce  a 
favourable  average.  It  will  also  enable  the  planter  to 
keep  his  cattle  and  labourers  constantly  and  profitably 
employed. 

The  rice  crop  is  not  by  any  means  the  least  important 
to  be  grown  in  Assam.  The  richness  of  its  bheels  and 
lowlands  render  it  the  most  easy  to  grow  and  least  liable 
to  injury  of  any  known  crop ;  it  is  also  the  most  profitable. 
The  annual  cost  of  a  crop  of  rice  will  not  exceed  ten 
rupees  per  acre,  under  most  unfavourable  circum- 
stances. The  yield  will  be  thirty  maunds  per  acre  of 
cleaned  rice,  worth,  in  the  wholesale  market,  at  least 
one  rupee  per  maund ;  and  if  sold  to  the  coolies  on  the 
spot,  two  rupees  per  maund ;  thus  giving  in  one 
case  200  per  cent,  in  the  other  400  per  cent,  profit.  The 
time  required  to  mature  a  crop  is  less  than  six  months. 
Thero  aro  also  certain  kinds  of  rice  from  which  two 
crops  may  be  grown  in  the  year.  There  is  Bullicient 
land  suitable  for  rice  in  those  districts,  which  are  worth- 
less for  any  other  purpose,  to  produce  not  only  sufficient 
for  any  consumption  which  is  likely  to  arise  in  the  dis- 
tricts themselves,  but  to  leave  a  surplus  for  exportation 
of  200,000,000  of  maunds  to  the  poverty  or  famine- 
stricken  districts  of  India,  or  to  Europe. 

The  cnltivation  of  the  rice  orop  is  so  well  understood 
by  every  peasant  in  India  that  no  detailed  instructions 
aro  necessary.  Thero  aro  a  great  variety  suited  for  all 
land,  some  requiring  to  be  grown  in  water,  other  kinds 
growing  on  high  hmd  and  on  hill  sides,  the  Utter  kind 
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being  of  the  more  delicate,  nsed  hy  Biiropeitns;  it  can  be 
grown  by  transplanting  or  sowirnj  brotdimst.  like  a  whe  it 
crop,  the  latter  plan  being  generally  applied  to  the  high 
lands. 

The  three  crops  now  especially  refflrred  to  may  be  con- 
sidxred  the  le  iding  or  staple  commodities  of  theae  distriotH 
—crops  which  mny  b«  consiJered  uf  aoinawhat  mino  im- 
port inco,  though  eqmlly  profitable — tre,Ta*)<>r  silk,  fine 
silk,  indiito,  juto.  Bau;ar,  rhea.  and  all  the  spices  of  the 
East.  What  may  be  culled  the  indigennas  productions 
are,  Tussor  silk,  india-rubber,  m»dder,  and  Inc ;  all  these 
can  be  prouurud  in  thu  furtsts,  with  little  cultivation. 

To  give  fall  instructions  in  the  pridu>;tion  of  all  these 
articles  would  be  too  tedious  and  unnecessary.  The 
planter  having  established  himself  in  Assam,  will,  as 
occHsion  requires,  learn  all  that  is  necessary  for  himself 
on  the  spot.  1  would,  however,  r^fer  to  the  forest  trees, 
suitttble  to  the  production  of  Tussor  silk.  All  p  irU  of  the 
jangle  abounds  with  trees  fit  for  food  of  the  worm 
prolucing  this  silk,  which  is  grown  in  these  districts, 
of  much  finer  quiility  than  any  other  part  of  India. 

The  plan  adopted  by  the  natives  is  to  clear  away  any 
of  the  jungle  surroundini;  these  trei'S,  and  then  to  turn 
the  silkworms  Ioosh  on  the  trees,  whHro  they  will  rem  lin 
till  BVury  leaf  is  eiten  up,  when  they  descend  to  a  re- 
ceptacle prep  ired  for  them  at  the  base,  Rnd  are  removed 
to  another  tree,  the  only  care  being  required  to  keep  off 
the  birls,  who  prey  on  the  worms.  In  ule  iring  forests  for 
tea-gardens,  I  would  therefore  recommend  that  the  silk- 
bearing  trees  be  left  standing  ;  they  nre  of  light  foliage, 
and  will  not  pt^rceptably  interfere  with  the  growth  of 
tea  or  other  crops,  and  will  form  a  Taluable  source  of 
income  with  very  little  expense.  This  silk  is  now 
eagerly  sought  for  by  the  silk  m  mnfacturers  of  France, 
and  re>ilises  high  prices  in  the  district ;  it  sells  for  lOs. 
per  pound. 

Rhea  grass  produces  the  finest — the  most  durable  and 
valuable— of  any  known  linen  fibre,  and  can  be  grown 
as  a  perfect  jungle.  It  is  perennial  in  its  nature,  and 
when  once  planted,  will  last  for  years,  two  and  three 
crops  being  gitthered  annually,  the  rich,  low  land  and 
forcing  climate  of  these  places  being  singularly  adapted 
to  it. 

The  chur  land  on  the  river  is  of  very  large  extent,  and 
forme  the  very  best  indigo  land. 

The  timber  of  Ass:\m  is  of  a  very  valuable  class ;  the 
most  valuable  are  known  as  sdl,  naboar,  kerai,  and 
pom  th.  The  sell  is  well-known  as  the  most  valuable  in 
India  for  building  and  all  railway  purposes.  The  nahoar 
is  equal  to  the  English  oak ;  the  kerai  is  a  kind  of  iron- 
wood  almost  indestructible ;  hII  three  are  impervious  to 
white  ants,  a  most  v,tluable  qutlity  in  a  country  infested 
by  these  pests.  The  pomah  is  a  kind  of  mahogany,  in- 
valuible  for  furniture,  and  floors  of  houses,  and  interior 
fittings. 

When  the  plains  of  theje  rich  districts  become  peopled 
by  a  numerous  population  of  Europeans,  the  supply  of 
meat,  cattle,  and  horses  will  form  an  important  con- 
sideration. For  this  purpose  the  surrounding  hills  are 
wonilerfully  well  a  lapted.  A  diy's  ride  takes  you,  on 
one  side  to  the  delightful  plate^inx  of  the  Cossiuh  hills, 
on  the  other  to  the  Himalaya  mountain.^.  On  the 
Oissitb  there  is  ample  room  for  the  production  of 
millions  of  sheep,  cattle,  and  horses,  and  farms  may  he 
carried  on  in  connection  with  farms  of  the  plains.  Nor 
would  the  supply  from  these  pl>tins  be  the  only 
market  available.  Cak-utt-i  is  suffering  greatly  from 
the  scHrcity  and  dearness  of  pruviMons.  in  cmsequence 
of  the  supply  not  keeping  pace  with  the  rapidly- 
incre^ising  Europe  m  population ;  and  cattle  and  sheep 
can  be  conveyed  from  these  hills  in  four  da>  s  to  C^l- 
cntta,  and  government  would  become  a  great  customer, 
both  for  meat  and  horses.  At  present,  the  government 
pays  nearly  £70  per  head  for  the  unsuitable  brutes  sent 
from  Australia,  an  1  the  remounts  from  the  povminent 
•tads  cost  £100  per  head.  Uorsus  of  better  quility  than 
eithw  could  be  produced  and  supplied  at  £40  per  head, 


leaving  a  fair  remnneratioa  to  the  breeder.  There  u« 
numerous  other  advantages  which  present  themaelvea 
to  the  English  settler,  but  one  beoomes  almost  tiied  of 
enumerating  them.  Nature  seems  to  have  exhausted 
herself  in  the  formation  of  these  glorious  regions ;  everjr 
anil  and  every  climate  under  heaven  are  compTLSsai 
within  the  bound  iries  of  these  districts. 

But  extraordinary  as  are  Uie  vegetable  prodnetioiM, 
it  is  probable  that  they  are  exceedei  by  the  miaet*! 
wealth.  On  the  Cossiah  hills  and  the  Heekar  hills  them 
are  vast  seams  of  ooal  of  the  highest  quality,  said,  bf 
engineers  who  have  tested  them,  to  be  equal  to  the  best 
Welsh  steam  coals.  These  seams,  unlike  those  of  Eng- 
land, lie  on  the  surface,  and  can  he  obtained  at  tha 
smallest  cost  of  labour,  and  without  the  aid  of  ma- 
chinery. Iron  of  hi^h  quality  is  found  ;  and  petroleam 
springs,  of  great  producti  veness,  are  mnning  to  waste  in 
the  surrounding  soil.  Quid,  silver,  and  preoious  etonea 
are  known  to  exist,  and  with  the  spread  of  Knropeuu 
will  doabtless  bn  found  of  great  commercial  value. 

While  my  chief  object  has  been,  in  the  fbrpguing  im« 
perfect  pages,  to  show  the  advantages  of  the  north- 
e  istem  frontier  of  India  as  a  profitable  field  of  entarpriaa 
for  small  capitalists,  it  is  equally  favourable  for  oompaniea 
with  large  capital.  Those  already  in  existenee  wtao 
devote  their  entire  attention  to  the  prodoclion  of  tea, 
although  called  into  existence  under  the  disadvantageom 
cin'umstances  described,  are  paying  large  dividends. 
These  dividen'ls  would  be  greatly  increased  by  growinc 
a  variety  of  crops,.a8  advocated  by  me.  I  have  leHmeil 
with  great  atiisfaction,  since  this  paper  was  oommenoed, 
that  one  firm,  growing  tea  on  a  large  scale,  have  adopte* 
this  system  wi^  great  success. 

The  stranger  going  to  this  part  of  the  world  wSl  tnd 
himself  far  more  at  home  than  in  the  colonies.  Tea- 
gardens  are  scattered  throughout  the  district,  and  tha 
kind  hospitality  of  the  garden  managers  is  proverbial ; 
the  stranger  is  sure  of  a  hearty  welcome,  and  every  ssaist- 
ance  is  given  him. 

The  profits  to  be  expected  may  appear  exaggerated, 
but  every  day's  experience  proves  that  they  are  not  so, 
and  there  is  no  doubt  that  a  company  started  for  th« 
cultivation  of  land  may  safely  calculate  on  fifty  per  cent. 
for  their  outlay,  even  allowing  for  the  extra  expense  nn- 
avoidnble  in  tl<e  affairs  of  a  public  company.  What  t 
have  stated  has  been  after  long  experience  and  due  con- 
sideration, and  I  am  prepared  to  maintain  my  pontioK 
with  facts  against  the  closest  criticism,  and  I  am  cun&deot 
of  the  support  of  every  planter  in  Assam. 

As  regards  the  climate,  in  its  effects  on  the  BngUsh 
race,  there  is  no  doubt  that  it  wiU  compare  fiironrably 
with  any  of  the  English  colonies.  Within  a  convenient 
distance,  homes  may  be  formed  for  the  retreat  of  familiar 
during  the  hot  months  of  the  plains ;  and  it  is  perCsetly 
optional  with  the  residents  to  select  any  elimato  moat 
suitable  to  the  constitution,  the  mountains  varying  from 
an  English  winter  to  an  Italian  summer,  aooorwng  ta 
the  altitude  selected.  As  to  the  diseases  to  which  tha  new 
comer  is  liable,  there  is  but  one  whioh  will  be  found 
troublesome,  and  that  is  fever,  and  this  only  till  the  lead 
is  cleared,  and  is  confined  to  the  plains ;  this,  however, 
can  be  guarded  against  by  avoiding  bad  water  and  had 
spiritnous  liquors,  and  by  obtaining  a  good  supply  ol 
fl  mnel  dresses.  I  can  state,  from  experience,  that  tha 
local  diseise  peculiar  to  these  parts,  is  far  leas  dangerooa 
and  inconvenient  than  ophthalmia  and  lung  disease  are  ja 
Australia,  and  influenza,  cholera,  and  many  otheia  in 
England.  In  fnct,  I  may  state,  withont  fear  of  oontra- 
dictinn,  that  this  part  of  India  possesses,  in  every  mprct, 
every  qnalifii-ation  needed  by  the  English  colonist  to  bn 
found  elsewhere,  and  many  advantages  which  no  other 
country  presents. 

The  government  of  the  country  presents  littie  to  < 
plain  of.  Taxation  is  almost  unknown,  and  in  this  rei 
is  vastly  superiov  to  the  colonies.  The  government  ofie 
and  magistrates  with  whom  he  will  come  in  oootact  nx^ 
gentleinen  in  every  sense  of  the  term,  who  are  arar  I 
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to  laten  to  hia  wants,  and  carry  oat  hu  viahes  as  far  as 
thmz  duties  to  the  State  will  permit. 

To  the  directiiins  given  for  settlers  in  this  country  in 
fiw  foregoing^  piges,  I  have  purposfly  Hvoidnd  being  too 
ninate ;  enoui^h  has  been  said,  if  strictly  adhered  to.  to 
lasd  to  soect^BS ;  h11  minor  details  can  now  be  gathered  in 
the  country  itself  better  than  from  any  book. 

To  the  nRW  settler,  a  book  written  by  Mr.  Hull,  pub- 
lished by  King  and  Co.,  Comhill,  will  be  found  of  great 
use.  It  is  aninterestingguideas  toout&t,  Indian  etiquette, 
customs,  and  living.  It  also  conLiins  many  valuablu 
medical  picacnptions,  and  much  useful  advice  for  a  family 
man. 

It  is  impossible  to  foresee,  or  oalcukte  even  remotely, 
the  benefits  to  England  and  India,  if  the  lands  under 
consideration  were  brought  into  cultivation  by  English 
capital  and  enterprise,  to  go  no  further  than  cotton,  tea, 
and  lice.  The  value  of  tea  from  foreign  countries 
•ppeai*  to  amonnt  annually  to  £13,000.000.  Assam 
ooold  supply  the  whole,  and  would  give  employment  to 
je20.MO,000  of  capital. 

The  present  amount  of  money  speat  in  America  for 
cotton  cannot  be  less  than  £20,000,000  annuilly.  To 
BFodooethisi  n  oar  own  territory  would  give  employment 
to  £i0,<Hl0.000  of  capital,  which  would  yield  an  annual 
profit  of  60  pa  cent. 

The  value  of  rice  would  be  greatly  felt  by  the  Indian 
govcnimi-nt  as  it  would  plnce  a  permnnent  and  cheap 
•apply  on  which  to  depend  for  the  prevention  or  amelio- 
ration of  famine  in  other  parts  of  India.  From  a  social 
and  political  point  of  view,  the  colonisation  of  India  is 
of  vast  impfjrtance,  and  the  benefits  must  extend  to  every 
part  of  India.  Beside  providing  for  the  failure  of  crops 
m  other  parts  of  India,  it  would  offer  profitable  employ- 
ment to  millions  of  those  who  now  suffer  from  poverty 
and  starvation.  Schools  provided  by  the  plunters  for 
the  children  of  their  labourers,  in  which  the  English 
language  would  be  taught,  would,  in  a  short  time,  create 
an  English-speaking  community  consisting  of  many 
milliuns  of  inhabitants,  and  through  them  it  would 
■pread  to  every  part  of  India.  Such  a  province  in  India 
would  be  a  greater  source  of  strength  and  prosperity 
than  anything  that  could  be  achieved  by  a  government. 
A  eaostant  influx  and  efflux  of  labourers  would  be  going 
on,  the  poor  to  seek  to  enrich  themselves ;  those  who  had 
■ccnmuUted  money,  returning  to  their  families  and 
eooatry  to  invest  it  in  trade  or  agriculture ;  and  a  vast 
iwmber would flndpermanent  employment, and  settle  in 
the  district  itself.  Whereeverthe  Englishman  establishes 
himself,  a  rich  community  of  natives  is  created,  and 
wealth  increased.  The  greater  the  spread  of  English 
■ettlos,  the  greater  the  prosperity,  the  contentment,  and 
•ecnrity  of  the  country. 

Every  indigo  factory  is  surrounded  by  a  well-to-do 
and  well-affected  class  of  natives;  they  look  to  the 
planters  as  the  source  from  which  to  enrich  themselves, 
and  the  poorer  classes  are  benefited  by  good  wages  and 
by  aiany  acts  of  kindness  to  their  families  in  sickness  or 
aieed.  Such  things  as  these  will  do  far  more  to  reconcile 
natives  of  India  to  English  rule  than  the  best  government 
that  could  be  devised. 

The  extent  to  which  the  wealth  of  this  country  would 
be  increased  it  is  impossible  to  calculate ;  it  would  not  be 
confined  to  the  pLmters  themselves.  Steam  machinery, 
in  the  shape  of  ploughs,  cotton-gins,  threshing  machines, 
lice-hnskeis,  tea-rolling  machines,  and  vnrioos  other 
implements  would  be  required  in  vast  quantities.  Mxn- 
ehester  goods  and  hardware  would  find  an  extensive 
market.  The  natives,  as  they  become  rich,  are  lavish 
in  th«ir  expenditure,  and  delight  in  European  goods.  A 
large  di-mand  for  the  improved  breeds  of  sheep,  CHttle, 
and  horses  from  England  would  be  created.  Of  the 
mineral  lYSonroes  little  comparHtively  is  known  ;  but  it 
vonld  be  difficult  to  explnin  why  millions  of  gallons  of 
petroleum  are  allowed  to  run  waste  into  the  soil,  while 
the  Americana  can  obtain  large  profits  from  it ;  or  why 
-Am  xioliMt  coal  shoold  lie  nnappropriated,  witliin  four 


days'  water-carriasre  of  Calcutta,  when  large  qnantitie* 
of  an  inferi  T  article  are  brought  10,UUU  miles  from 
England.  All  these  sources  of  wealth,  in  addition  to 
thosH  of  an  agricultural  nature,  will,  ere  long,  no  doubt 
bo  fully  developed. 

It  is  worth  the  consideration  of  Manchester  how  far  a 
manufacturer  could  liecome  a  cotton  grower.  It  appears 
to  me  that  Manchester  may  expect  vastly  increasing  com- 
p>ttition,  as  not  only  are  the  Americanx  using  every 
endeavour  to  increase  the  home  consumption  of  cotton, 
but  mills  are  springing  up  in  India,  which  pay  remark- 
ably well ;  and  it  should  be  remembered  thut  India 
possesses  a  population  sini;ularly  adapted  to  mill  work, 
and  is  practically  almost  unlimited  in  number.  I  have 
learned  from  overseers  in  Indian  mills  that  the  Indian 
child  will  learn  all  the  detiiils  of  the  work  in  one-half  the 
time  required  to  teach  an  English  child  of  the  same  age. 
In  the  face  of  such  competition,  the  price  of  cotton  moat 
be  of  serious  consiileration  ;  and,  as  I  have  shown,  the 
cotton  grower  in  India  can  produce  his  cotton  at  three- 
pence per  lb.,  such  a  price  would  place  Manchester  above 
all  fear  of  com)ietition,  or  the  recurrence  of  the  horrors 
of  another  cotton  famine.  It  is  for  those  interested  to 
decide  how  far  they  will  adopt  the  suggestion  thrown  out, 
of  becoming  both  growers  and  mannlacturers  of  cotton. 

It  is  a  general  complaint,  that  in  England  no  interest 
whatever  can  be  created  in  matters  relating  to  India;  but 
if  once  the  English  pulilic  invest  one  hundred  millions  of 
capital,  realising  60  per  cent,  revenue  per  annum,  in  the 
soil  of  India,  the  case  would  be  greatly  altered,  and 
everything  relating  to  India  would  wear  a  very  different 
aspect,  and  Indian  affairs  would  receive  that  attention 
from  the  public  of  England  which  could  not  fail  to  have 
the  most  benefi-ial  effect  on  that  country. 

Much  prejudice  exists  in  the  minds  of  the  people  of 
England  against  any  investment  in  land  in  India,  caused 
by  the  amount  of  failure  in  the  tea-planting  interest.  I 
have  now  shown,  I  hope  clearly,  the  cause  of  that 
failure,  end  that  this  prejudice  is  without  any  founda- 
tion. Manchester  has  shown  considerable  interest  in 
the  cotton  question  as  relating  to  India ;  and,  although 
the  Manchester  manufacturers  might  not  become  large 
cotton-growers,  they  might  create  a  vast  extension  of  ita 
growth  by  establishing  a  farm  of  1,000  acres  as  a 
nucleus  for  further  extensions.  If  such  a  &rm,  on  which 
I  could  guarantee  them  fifty  per  cent  for  their  money, 
were  established,  and  the  balance-sheet  showing  the 
fact  duly  made  public,  the  vast  results  of  which  these 
districts  are  capable  would  very  quickly  be  realised.  All 
the  causes  of  former  failure  ore  now  well  understood, 
and  very  few  now  exist ;  and  I  am  confident  that  aa 
much  desire  to  obtain  land  would  be  again  created  aa 
was  manifested  in  1863  and  1864. 

In  conclusion,  I  may  state  that  I  am  not  connected, 
either  ofBcially  or  otherwise,  with  Indian  affairs,  and 
have  been  actuated  in  writing  these  pages  by  the  sole 
desire  to  see  the  waste  lands  of  India  brought  under  the 
management  of  that  Anglo-Saxon  energy  which  haa 
created  such  countries  as  the  TTnited  States  and  omr 
magnificent  colonies,  under  adverse  circumstances,  such 
as  would  be  unheard  of  in  India,  and  thus  make  India 
in  reality,  what  it  is  now  only  in  name — "  The  brightest 
jewel  in  the  British  Crown." 

A  dlscQSBion  follovred  tbo  reading  of  the 
paper,  which  will  be  given  in  a  future  Journal. 


ANKOUHCEMEFTS  BT  THE  COUHOIX. 


FOOD    COMKITtEX. 
The  Committee  met  on  Wednesday,  the  18th 
instant.     Present — M  r.  Benjamin  Shaw  (in  the 
chair),  Mr.  F.  A.  Abel,  P.K.S.,  Dr.  Blakiston, 
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Sir  Antonio  Brady.  Dr.  Pitman,  Messrs.  E.  B. 
Savile,  J.  T.  Ware,  and  J.  A.  Youl. 

Mr.  Ash  attended,  and  described  a  ventilating 
and  cooling  meat  van,  now  in  use  on  the  Great 
Western  Elailway. 

Mr.  Stephen  Darby  attended,  and  gave 
evidence  in  reference  to  his  preparation  of  meat, 
termed  "  flnid  meat." 

A  full  report  of  the  proceedings  of  this 
meeting  will  appear  in  a  future  Journal. 


AUXBT  KXOAL. 
The  Council  will  proceed  to  consider  the 
award  of  the  Albert  Medal  early  in  May  next. 
This  medal  was  instituted  to  reward  "  distin- 
guished merit  in  promoting  Arts,  Manufac- 
tures, or  Commerce,"  and  has  been  awarded  as 
follows : — 

In  1864,  to  Sir  Rowland  Hill,  K.C.B.,  "  for  hie  great 
■erricM  to  ArU,  Miinufactares,  and  Uommerce,  in  the 
creation  of  the  penny  j)ostag;e,  and  for  his  other  reforms 
in  the  postal  syatem  of  this  country,  the  benefits  of  which 
have,  however,  not  been  confined  to  this  country,  but  have 
extended  over  the  civilised  world." 

In  1865,  to  his  Imperial  Majesty  the  Emperor  of  the 
French,  "  for  distinguished  merit  in  promoting,  in  many 
ways,  by  his  personal  exertions,  the  international  pro- 
gress of  Arts,  Manufbctures,  and  Commerce,  the  proofs 
of  which  are  afforded  by  his  judicious  patronage  of 
Art,  his  enlightened  commercial  policy,  and  especially  by 
the  abolition  of  nnsaports  in  favour  of  British  subjects. 

In  1866,  to  Professor  Faraday,  D.C.L.,  F.R.8.,  for 
"discoveries  in  electricity,  magnetism,  and  chemistry, 
which,  in  their  relation  to  the  industries  of  the  world, 
have  so  largely  promoted  Arts,  Manufactures,  and  Com- 
merce." 

In  1867,  to  Mr.  fnow  Sir)  W.  Fothergill  Cooke  and 
Professor  (now  Sir)  Charles  Wheatstono,  F.R.8.,  in 
"  recognition  of  their  joint  labours  in  establishing  the 
first  electric  telegraph. 

In  1868,  to  Mr.  Joseph  Whitworth,  F.Il.8.,  LL.D., 
*'  for  the  invention  and  manufacture  of  instruments  of 
measnrement  and  uniform  standards,  by  which  the  pro- 
duction of  machinery  has  been  brought  to  a  degree  of 
perfection  hitherto  unapproached,  to  Uie  great  advance- 
ment of  Arts,  Manufactures,  and  Commerce." 

In  1869,  to  Banm  Justus  von  Lieliig,  Associate  of  the 
Institute  of  France,  Foreign  Member  of  the  Koyal 
Society,  Chevalier  of  the  Legion  of  Honour,  &c.,  "  for 
his  numerous  valuable  researches  and  writings,  which 
have  contributed  most  importantly  to  the  development 
of  food-economy  aud  agriculture,  to  the  advancement  of 
chemical  science,  and  to  the  benefits  derived  from  that 
science  by  Arts,  Manufactures,  and  Commerce." 

In  1870,  to  M.  Ferdinand  de  Lesseps,  "  for  services 
Tendered  to  Arts,  Manufactures,  and  Commerce,  by  the 
realisation  of  the  Suez  Canal." 

In  1871,  to  Mr.  Henry  Cole,  C.B.,  "  for  his  important 
services  in  promoting  Arts,  Manufactures,  and  Com- 
merce, especially  in  aiding  the  establishment  and  develop- 
ment of  International  Exhibitions,  the  Department  of 
Science  and  Art,  and  the  South  Kensington  Museum." 


SXABOV  TICKSIS  FOB  TEE  EXHIBITIOV  OT  1872. 

A  letter  from  General  Scott  appeared  in  the 
Journal  a  few  weeks  since,  stating  that  in  con- 
sideration of  the  aid  given  by  the  Society  of 
Arta  to  International  Exhibitions,  her  Majesty's 
Commissioners  hod  decided  upon    permitting 


members  of  the  Society  to  purchase,  for  each 
£2  2s.  subscriptions  paid  by  them,  a  season 
ticket  for  the  London  International  Exhibition 
of  1872  at  £L  Is.,  being  half  the  price  charged 
to  the  public.  Members  desirous  of  taking  ad- 
vantage of  this  privilege  are  requested  to 
communicate  at  once  with  Mr.  Le  Neve  Foster, 
the  Secretary  of  the  Society. 

MEKOBIAL  WINDOW  HT  ST.  FAVL'8. 

In  connection  with  the  Thanksgiving  in  St. 
Paul's  for  the  recovery  of  H.R.H.  the  Prince  of 
Wales,  the  President  of  this  Society,  it  has  been. 
suggested  that  the  Society  should  provide  a 
Memorial,  in  the  form  of  a  Painted  Window,  to 
be  set  up  in  the  Cathedral,  thus  helping  at  the 
same  time  to .  complete  the  decoration  of  the 
interior  of  that  edifice. 

The  Council,  therefore,  propose  to  the  Members 
that  a  fund  fur  this  purpose  should  be  raised 
among  them  by  subscription,  each  member  of 
the  Bociety  being  at  liberty  to  subscribe  Five 
Shillings  f  >r  himself,  and  the  like  sum  for  each 
member  of  his  family. 

Members  willing  to  aid  the  Council  in  this 
work  are  requested  to  fill  in  the  Form  for  this 
purpose  which  has  been  sent  out,  with  the 
amount  of  ^ubscription,  and  return  it  to  the 
Secretary  not  later  than  Thursday,  the  21st 
instant,  when  the  first  Subscription  Livt  will  be 
publiahed.  Post-office  Orders  should  be  made 
payable  at  the  Charing-cross  office,  to  Mr. 
Samuel  Thos.  Davenport. 

BABBT8  BTCHnrOB.— HOnOS  TO  KEKBIiBS. 

The  Council,  having  been  requested  to  exhibit 
a  series  of  Barry's  etchings  at  the  forthcoming 
Exhibition  of  Art  and  Indnstry  in  Ireland,  are 
about  to  have  a  limited  number  of  sets  of  the 
29  plates  etched  by  the  late  James  Barry, 
printed.  The  impressions  will  be  taken  upon 
elephant  and  double  elephant  sheets,  and  bound 
in  boards  elephant  size.  The  plates  etched  by 
Barry  have  never  before  been  issued  in  so  com- 
plete and  extended  a  form ;  many  of  them  are 
almost  unknown,  sixteen  of  them  having  come 
into  the  possession  of  the  Society,  by  gift,  in  the 
year  1861.  Members  desirous  of  subscribing 
for  sets  may  do  so  by  sending  in  their  names  to 
the  Secretary  not  later  than  the  30th  inst. 
The  price  of  the  set,  bound  in  boards,  with 
letter-press,  descriptive  of  Barry's  pictures  in 
the  Society's  Room,  will  be  £10  10s. 


ASKUAL  DTTERHATIONAL  EXHIBITIOirS. 


The  offices  of  the  Commissioners  are  at  Upper  Ksn- 
■ington-gore,  London,  W.,  Miyor-General  Scott,  C.B., 
secretary. 

Osneral  Paiposss  OommittM.— His  Royal  Wighnsss 
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fh*  Daka  of  Edinbnrgh  presided  on  SatoTdsy,  March 
9th,  at  Claz«noe-hoaae,  at  a  meetiiis  of  the  General 
Porpoaea   Committee  appointed  by  her  Majeaty'a  Com- 
miaoonera  for    the  Exhibition  of  1861,  to  carry  out 
the  coirent  aeriea  of  Annual  International  Exhibitions, 
llieie  were  alao  preaent  the  Marquis  of  Ripon,  the  Mar- 
quis of  Lanadowne,  Mr.  E.  A.  Bowring,  C.B.,  Mr.  H. 
Cole,  C.B..  Mr.  T.  P.  Oib«>n,  Dr.  Lyon  Playfiur,  and 
Major-Oaneial  Scott,  C.B.,  secretary. — [The  names  of 
the  Han^aia  of  Xjonsdowne,  the  Earl  of  Qranville,  and 
Mr.  Thnng  were  accidentally  omitted  from  the  list  of 
tbow  preaent  at  the  meeting  of  the  Oeneral  Purposes 
Uomsuttee,  held  on  Wednesday  week  at  Clarence-huuse.] 
JeweUaiy. — Her  Boyal   Highness  the   Princess   of 
°Walea  has  signified  her  intention  to  lend  some  of  her 
modeiT  jewellury  to  tiie  Exhibition,  which  will  be  en- 
tmsted  to  the  special  care  of  the  Crown  jewellers. 

Tina  Axta. — Mr.  Prith's  celebrated  work,  the  "  Bail- 
■maj  StatiBn,"  will  be  one  of  the  exhibited  pictures  this 
year. 

aaeifttea  «f  EzhlUta.— The  work  of  reception  goes 
on  with  great  Tigonr,  and  already  upwards  of  4,500 
articles  have  been  reoeiTed,  so  that  there  is  no  doubt  of 
the  Committee  of  Selection  having  a  sufficient  number 
«f  aiticlea  faom  which  to  make  their  choice ;  and  as  the 
great  majonty  tt  the  works  are  of  a  high  class,  the 
articles  finally  chosen  will  represent  the  best  features  of 
the  various  mann&ctures  and  daases  that  are  included 
in  this  year's  programme.  In  Cliisses  1  and  12  over 
1,600  articles  in  each  have  been  sent  in;  in  Class  8, 
^32;  ia  INvision  IIL  over  300. 

loaattaa  of  the  Exhibited  Artioles.— The  following 
■oe  the  locations  fixed  for  the  exhibition  of  the  various 
vlasaww  of  goods: — The  machiaery  will  be  exhibited,  as 
before^  on  the  ground  floor  of  the  western  building, 
toom  1  being  devoted  to  cotton  machinery,  and  rooms 
2,  3,  4,  o,  and  6,  with  the  iron  shed  on  the  east  side,  to 
the  machinery  connected  with  paper,  stationery,  and 
pcintipg.  British  fine  art  is,  as  before,  in  the  western 
galleries,  oil  paintings  in  rooms  6  and  10,  miscellaneous 
■rt  in  looma  7  and  9,  and  water-coloois  in  room  8.  The 
first  loom.  No.  11,  on  the  ground-floor  of  the  eastern 
boildiag,  will  be  taken  up  with  stringed  and  wind  in- 
struments, the  four  other  rooms,  12,  13,  14,  and  IS,  on 
the  same  floor,  being  devoted  to  jewellery.  The  upper 
floor  of  the  same  building  has  been  appropriated 
aa  folio wa — Booms  16  and  18  to  foreign  fine  art,  17 
to  r^irodnctions,  19  and  _  12  to  French  fine  art ; 
paper,  stationery,  and  printing  will  be  found  in  what 
Bava  been  numbered  rooms  21  and  22,  which  are  at  the 
rear  of  the  southern  entrance,  at  the  eastern  end  of  the* 
refreahment  buildings,  the  scientific  inventions  being,  as 
before,  at  the  western  end.  Cotton  fabrics  will  be  p£ced 
in  the  glass  corridors  which  connect  the  side  galleries 
with  eadi  other  through  the  great  conservatory  of  Uie 
Hocticoltoral-gardens.  The  quadrants  underneath  these 
oorridors  have  been  brought  into  use  this  year,  and  in 
tiiaai  will  be  placed  architectond  drawings,  engravings, 
UthogTsphs,  and  photographs.  Ko  portion  of  the 
Albert  Hall  will  be  used  for  purposes  of  exhibi- 
tion  this  year.  The  fioor  of  the  quaidrants  just  men- 
taosted  has  been  laid  with  encaustic  tiles,  and  the 
walla  and  ceilings  decorated  very  effectively.  The  ceil- 
inos  are  white,  with  a  cornice  stencilled  in  gold  colour, 
nUered,  on  this  side  opposite  the  windows,  with  crimson 
obiooga,  on  which  various  names  are  painted.  On  the 
side  nearest  the  window,  the  crimson  furms  a  continuous 
band  of  half-ovals.  The  walls  are  a  light  chocolate,  re- 
lieved by  bands  of  dark-brown  and  gold  colour.  A  dado, 
fcor  fbet  high,  runs  the  whole  length ;  it  is  of  dark-blue, 
relieved  with  olive-green  and  duk-brown.  The  walls 
are  broken  at  intervals  b^  pillars,  which  have  been 
oolonred  white,  pannelled  with  &wn-oolour.  Altogether 
tte  eflect  is  very  pleasing,  and  the  utilisation  of  thi-se 
qnadxants  adds  considerably  to  the  space  available  for 
•ihitition  piupoaes. 


COSBBSPOHDEHCB. 


TRINKETS  AND  THEIR  MANUFAOTURH. 

Sib, — ^To  the  remarks  made  by  Mr.  Ta.rkins  in  hid 
paper  on  the  above-named  sul^ect,  as  to  the  regulations 
in  France  with  regard  to  the  standard  of  gold,  I  should 
like  to  add  further,  that  no  one  is  allowed  to  sell  imitation 
jewellery  without  atatiog  that  it  is  so ;  and  shopkeepers 
who  exhibit  such  imitation  jewellery  for  sale  are  obliged 
also  to  exhibit  conspicuously  the  fact  that  they  are  sell< 
ing  mock  gold  wares.  Mr.  Larkins'  remarks  aa  to  the 
improvement  likely  to  take  place  in  our  export  trade  by 
the  fixing  of  a  standard  in  this  country,  and  echoed  by 
Mr.  Brunton  in  the  discussion,  are  so  trite,  that  I  hops 
some  effort  will  be  made  to  secure  that  fixed  standard. — 
I  am,  &c,  A  MANUFAGTVsma  Jbwxllbk. 


HOME  COLONISATION, 


Sib, — As  my  letter  on  the  above   subject  has  re- 
ceived   an    approving    commentary    by    your    oorre* 
spondent,  Mr.  George  Wallis,  perhaps  you  will  allow 
me  space  for  some  further  remarks  upon  the  project  o^ 
home  colonisation  P    The  project  is  one  which,  I  think, 
deserves  the  attention  and  earnest  consideration  of  both 
capitalists  and  workmen,  suggesting  as  it  does  a  base 
of  operation  from  which  it  may  be  possible  to  effect  an 
amelioration  of  inequalities  in  tiie  employment  of  labour, 
and,  consequently,  the  alleviation  of  much  social  dis- 
tress.   But  nothing  can  really  be  done  till  a  systematic 
registry  of  workmen  throughout  the  kingdom  be  estab- 
lished.   Such  a  registry  was  proposed  by  the  Committee 
of  the  North  London  School  of  Drawing  and  Modelling 
many  years  since,  and  has,  I  believe,  been  advocated  by 
the  Council  of  the  Society  of  Arts,  and  also  by  the 
Institute   Union.      This  important   preliminary    step, 
which,  if  it  did  nothing  more  than  show,  throughout 
the  length  and  breadth  of  the  land,  where  any  special 
class  of  handicraftsmen  were  in  excess  and  deficiency, 
would  furnish  valuable  information  to  the  workmen; 
and  not  only  this,  but  the  reliable  data  upon  which 
alone  any  scheme  of  home  colonisation  could  be  prudentiy 
attempted.    If,  for  instance,  there  happened  to  be  an 
excess  of  200  engineers  over  demand  in  the  north  and  a 
deficiency  of  about  the  same  number  in  the  south,  the 
"  workmen's    register "    would    at    once    enable    the 
inequality  to  be  corrected.     But  suppose  a  case  in  which 
the  register  should  show  an  excess  of  any  special  kind  of 
labour,  north,  east,  south,  and  west,  it  would  not  then 
so  readily  suggest  the  remedy.    It  would  be  useless  to 
re-aggregate  these  men  upon  the  same  kind  of  work  in 
any  part  of  the  kingdom.     They  would  either  have  to 
wait  a  revival  of  demand  for  their  special  kind  of  labour, 
or  turn  their  hands  to  other  kind  of  work ;  and  if  revival 
of  demand  were  hopeless,  they  would  have  to  do  this, 
whether  they  remained  in  the  old  country  or  emigrated, 
or  inevitably  be  reduced  to  pauperism.     In  this  case, 
also,  the  register  of  workmen  would  be  valuable,  for  it 
woiUd  show  the  employments  in  which  labour  was  most 
deficient,  and  to  what  kind  of  work  "  hands  "  could  be 
turned.     In  all  probability,  the  principal  openings  for 
the  employment  of  surplus  labour  would  be  found  by 
capitalists  seeking  to  produce  at  home  many  things  tar 
which  we  are  now  large  customers  to  foreigners.  Com  is, 
I  believe,  one  of  those  commodities  of  which  our  home 
consumption  is  far  in  excess  of  production.    If  this  be 
the  fact,  and  there  be  a  large  area  of  cnltivatable  land 
still  unworked,  the  production  of  more  com  would  form 
one  basis  of  experiment.     How,  by  "distribution,"  we 
are  to  "  undo  excess,"  is,  I  know,  a  very  complex  and 
difficult  question  ;  but  I  feel  persuaded  uiat  we  should 
soon  find  the  proper  avenues  tn  success,  if  once  the  work 
were  commenced  systematically,  and  upon  principle. 
A  great  service  might  be  rendered  to  tiie  nation  if  the 
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fitculty  would  point  out  tha  kind  of  conatitntional  weak- 
nesses for  which  our  sevural  colonies  are  best  adapted. 
The  climate  of  Australia,  for  instance,  is  wonderfully 
effiuaciousin  checking  lung  disense.  The  weakly  would 
then  be  more  extensively  drafted  off  by  emigration,  both 
to  their  own  and  the  country's  advHntnge. 

In  conclusion,  I  would  broach  another  suggestion.  I 
have  a  conviction  that  there  must  bo  alternating  in- 
dustries— industries  in  which  the  ebb  of  one  and  flow  of 
{he  other  are  consistent — and  if  so,  and  it  were  pricticable, 
it  would  be  well  that  "bands  "  thould  be  instructed  in 
both.^!  am,  ftc, 

W.  Gate  Thokas. 

Uareh  tth,  18TI. 


THE  VINEYAKD8  OF  SPAIN  AND  PORTUGAL. 

Spain  has  always  been  one  of  the  foremost  viticnltaral 
countries  of  the  world.  The  mountains  which  run  along 
its  extensive  coast-lines  or  accompany  its  rivers,  oSier 
the  most  favourable  situations  and  the  most  fertile 
soils  fur  viticulture ;  the  southern  position  ensures  a 
sufficiency  of  sunshine  to  mature  the  grapes  with  more 
or  less  perfection  every  year,  and  the  proximity  of 
the  Atlantic  on  one  side,  of  the  Mediterranean  on 
the  other,  brings  Ae  moisture  by  the  aid  of  which 
the  vine  luxuriates.  In  consequence  of  these  natural 
advantages,  the  wines  grown  in  almost  all  parts 
of  Spain  have  much  taste  and  bouquet,  and  greit 
strength  and  durability,  providpd  they  are  subjected  to 
proper  treatment.  Although  there  are  no  red  wines 
which  can  compare  with  the  Medocs  and  Burgundies, 
in  the  preparation  of  white,  dry,  fortified  wines,  8u>:h 
as  Malagas,  the  Spaniards  excel  all  other  nations. 
Andalusia  produces  the  wines  which  are  of  most  im- 
portance to  English  consumers.  In  the  province  of  this 
Kingdom,  which  has  SuTille  for  its  capital,  is  situated 
Xeres  de  la  Frontera,  with  the  convent  of  P^xarete, 
and  the  belt  of  vineyxrds  producing  the  "  vino  secco  " 
and  the  "  abooido."  There,  also,  is  Rota,  which  pro- 
duces the  best  red  wines  of  Andalusi  >.  Second  to  these 
are  Mogun),  Neigo,  Rmcio,  and  Seville  itself.  Citalunia 
yields  annually  20,000  liutts  of  wine,  which  is  mostly 
red.  The  plain  of  Ampunian  is  covered  with  vines,  aud 
of  many  other  parts  of  this  kingdi>m  four-fifths  of  all 
cultivatable  land  is  occupied  in  viticulture.  V-tlencia 
produces  annually  100,000  butts  of  wine.  Granada,  with 
Its  famed  Malaga,  proilnces  wines  and  raisins.  In  the 
mountains  the  vine  attains  almost  tropical  luxurimce, 
and  bears  three  harvests  every  year.  Arragon  produces 
dark-coloured,  8trong-b<uli«d  wines,  of  good  taste  and 
flavour,  from  the  celebrated  vines,  the  "  grenuche,"  of 
Saba\  es.  and  the  "carmHua,"  and  <leliven  them  up  to  the 
trade  of  Stragossa.  The  rough  climate  of  Navarre  does 
not  admit  of  much  viticulture,  while  Galicia  produces  a 
little  good  wine  for  export,  such  as  that  of  Kibidavia 
and  Tuy.  Biscaya,  the  most  northern  provin'"o  of  Spain, 
produces  much  wine,  which  is,  however,  unfit  for  ex- 
portation. New  Castile  produces  the  lightest  and  least 
oolonred,  but  moat  agreeable  wines,  such  as  the  muscit, 
of  Juencaral,  neir  Mtdnd.  The  Spanish  governments 
have  frequently  encouraged  the  production  of  wine, 
which  forms  the  most  notable  source  of  wealth  of  the 
inhabitants  nf  the  peniuHula.  The  main  obata<^le  hns 
been  the  difficulty  of  transport,  bat  this  difficulty  is 
being  rapidly  removed,  particularly  by  English  enter- 
prise and  railways. 

The  sherry  wines  are,  generally  speaking,  the  products 
of  the  district  of  Cadis.  Cadis  is  the  most  important 
maritime  trading  town  of  S^iain,  situated  on  the  bay 
which  beats  its  name,  on  the  island  of  Leon,  and  has 
75.000  inhabitants.  The  district  further  includes  Xeres 
de  la  Frontera,  around  which  the  principal  vineyards  are 
sitoated,  San  Lucar  de  Barrameda.  upon  the  hanks  of  the 
estuary  of  the  Guadalquivcr ;  Trebujena,  to  the  north  of 
ftmuiaar;  and  Paetco  d«  Santa  Maria,  to  Um  south  of 


Xeres,  and  upon  the  western  banks  of  the  estuary  of  tl^ 
Ilio  Quadelete,  which  forms  the  eastern  frontier  of  th« 
sherry  district.  The  vineyards  of  all  qualities  in  th« 
district  of  Cadiz  amoont  to  23,355  English  acres.  Thei« 
are  four  descriptions  of  soil  which  determine  different 
qualities  of  wine.  The  "alhariza"  is  the  soil  of  the 
higher  ground  of  the  various  sub-districts  which  sur- 
round Xeres  de  la  Frontera,  and  is  composed  of  car- 
bonates of  lime  and  magnesia,  mixed  with  clay.  This 
produces  tbe  finest  wine.  To  this  follows  the  "  harros," 
or  red  iron  ochre  soil,  which  produces  a  very  fine  wino, 
inferior  only  to  that  grown  on  the  "  albariza.  In  theas 
two  soils,  only  about  three  butts  to  the  acre  are  obtained. 
The  "  bugeo,"  or  alluvial  soil,  and  the  "  arenas,"  or  sands, 
produce  inferior  wines,  in  quantities  of  from  five  to  six 
butts  to  the  acre.  East  or  north-east  of  the  Xeres  district 
the  soil  appears  unproductive.  The  dominating  wine 
seems  to  be  the  *'  palomino ;"  next  in  frequency  seems  to 
to  be  the  "  perrimo  "  and  "  canocaso."  The  "  mantoo 
castellano,"  and  the  "beba,"  are  also  frequently  m«t 
with. 

Many  producers  of  grapes  and  proprieton  of  vine- 
yards  are  also  makers  of  sherry,  but  the  oocnpatlaas  d* 
not  necessarily  go  together.  Like  the  mann{setaren  at 
champagne,  the  maken  of  sherry  bur  much  mora  most 
or  wine  from  other  growen  than  tney  prsdnoa  thaof 
selves.  The  best  wines,  which  come  nnder  thedeterip> 
tionofvino  fino,"  "amontillado,"  and  "  mansaailla," 
are  used  for  the  production  or  keeping  np  of  "  soieras." 
A  solera  is  a  thing  kept  by  itself,  being  a  ohoioa  old 
"  cabinet "  article,  not  ordinarily  used  for  drinking,  bat 
for  blending  with  other  sorts,  to  give  them  quickfy  tiM 
appearance  of  age  and  ripeness.  The  solera  is  repleoiahed, 
and  becomes  a  mixture  of  the  best  wines.  Like  most 
essences,  it  is  absolutely  nasty  and  undrinkaUe,  but  com- 
mands prices  of  from  £800  to  £1,000  per  butt,  on  aaoonnt 
of  tbe  large  quantity  of  flavourless  wine  which  a  certain 
small  amount  of  the  mixture  will  infect  with  the  desired 
sherry  flavour.  The  solera  wine  is  thus  seen  to  eoriw 
p<md  to  the  liqueur  used  in  the  maBafactiira  of 
champ'igne. 

At  Alicante,  in  Valencia,  the  wines  ai«  grown  on  the 
hill-si  les  and  in  the  plain.  They  are  the  pniduoe  munlT 
of  a  kind  of  vine  which  occurs  in  a  white  and  blaw 
variety,  and  passes  through  the  world  under  the  nama  at 
"alioante."  Its  name  at  Alicante  is  "tintiUa."  It  fa 
a  large  plant,  with  long  canes  ;  the  points  of  the  youn^ 
shoots  are  woolly,  the  laaf-stalks  long,  the  leave*  &*•• 
lobed,  deeply  incised;  tbe  bnnch  is  very  large,  tbe 
berries  are  fleshy,  juicy,  provided  with  a  thick  ski^ 
and  resemble  much  the  berries  of  the  Hambro'  Kiap^ 
so  well  known  in  this  country.  The  vine  has  to  be  eat 
with  long  canes  and  abort  spean  at  the  same  time.  The 
bunches  must  not  be  exposed  to  the  sun,  as  the  stalks 
have  a  tendency  to  become  sourcbel,  and  to  itof  th» 
grapes.  The  blue  alic^nte  is  immensely  fertile,  stsady 
in  bloss  >m,  but  ripens  late,  so  that  it  yields  good  wins 
only  in  good  situations  of  its  warm  fatherlnnd.  Tttm 
most  renowned  viticnitural  district  of  the  provinee  of 
Granada  is  that  of  Malaga,  termed  Axarguia.  Tbe 
climate  is  exceedingly  warm  and  moist  np  to  a  height  <^ 
several  thuui-and  leet  above  the  level  of  the  sea,  ami 
enables  the  vines  to  produce  tliree  crops  of  grapes  evetw 
year.    The  first  harvest  takes  place  in  June,  and  is  Bsao. 


lor  raisins  exclusively.  The  second  vintage  tmktm 
in  September,  and  yields  a  dry  wine,  somewhat  n 
bling  sherry.  Tbe  last  vintage  takes  place  in  Octubor 
and  November,  and  gives  the  particular  wines  known  ■■ 
malngas.  The  amount  produced  annually  is  8n.0OB 
amibas,  or  2  666  butts.  Of  these,  th^  greater  part  is  e»> 
ported,  mainly  t»  America.  Much  also  gtiee  to  Eoglaad, 
and  the  wine  for  both  countries  is  pmpnred  equally,  ttie 
practice  of  making  up  wines  specaally  fiir  Uie  lfn(i,1iait 
market  not  prevailing  at  Malaga. 

The  wine  districts  of  the  Douro  commence  at  tlis  ea- 
ttance  of  the  river  into  Portuguese  territory.  But  hev* 
in  the  highest  part  the  area  of  cultivatjon  is  yatl 
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and  tt>e  conformiition  of  the  soil  not  so  faTourxble  ns  in 
the  mid' lie  of  its  ouurae.  It  is  on  both  sides  of  a  triba- 
tar;  of  the  Donro.  which  comes  from  the  north,  the 
liver  Corg^i,  that  the  vine  succeeds  best.  The  distriet 
TMch  h^id  the  moat  ancient  cultivation  is  that  west  of 
the  riv>ir  Corjto,  usuitlly  t«nniMl  the  Lower  Corgo.  As 
the  demand  for  port  wine  increased,  cultivation  ascended 
the  Donro.  until  it  occupied  the  whole  of  the  avail  able 
■oil.  of  an  area  extending  about  thirty  miles  (English) 
along  both  banls  of  the  Douro,  from  east  to  west,  and 
ten  miles  from  north  to  south,  including  the  valley  of 
the  Corgo,  the  Penhao,  and  some  smaller  rivulets.  A 
preat  extent  of  the  districts  known  as  the  wine  country 
18  not  anceptible  of  any  other  cultivation  but  that  of  the 
vine.  The  exceedingly  stony  nature  of  the  soil  through- 
out, and  particularly  in  the  Upper  Corgo,  renders  the 
use  of  the  spade  if  upoasible ;  an'l  even  the  orlinary  hne, 
the  general  implement  of  hitnd- labour  in  Portu;^iit  can- 
not be  employed.  The  tool  used  is  a  hoe  (euxada), 
having  two  strong  prongs  instead  of  the  usual  cutting 
part,  and  a  heavy  mass  of  iron  on  the  opposite  side. 
With  the  forked  part  the  soil  and  the  large  stones  in  the 
Tineyaid  are  tamed  over ;  with  the  other  they  receive 
one  or  two  blows,  which  break  them  up,  and  expose 
tiiieir  fragments  to  the  decomposing  action  of  the  atmo- 
sphere. The  average  daily  wages,  with  food  supplied, 
for  a  vine  dresser,  is  Is. ;  for  a  common  labourer  with 
the  hoe,  from  Sd.  to  lOd. 

There  are  a  great  variety  of  vines  grown.  The 
"  aonz&o"  grapes  imparts  the  darkest  colour  of  all  the 
Dooro  grapes  used  for  wine;  but  the  wine  requires 
mach  brandy  for  its  preservation,  and  is  deficient  in 
bouquet  and  flavour.  The  "verdeilho"  yields  a  fine 
peculiar  wine.  It  is  the  wine  which  Australian  settlers 
oave  selected  from  the  sets  of  the  Douro  for  their  distant 
plantations.  Therearethe  "mouri8co,"the"bji8tardo,''the 
"alv4rilhao,"  in  the  Lower  Corgo.  The  vines  which  form, 
(he  ceneml  sets  of  the  Upper  Corgo  are  not  so  fertile 
but  Uie  wine  obtained  from  them  has  mure  body,  a  very 
full  colour,  and  a  remarkably  coarse  flavour.  The  most 
frequ-^nt  are  the  '■  toiingn,"  the  '•  tinta  Fruncisca,"  the 
"tinta  caa";  the  two  latter  are  mainly  grown  for  the  s-ike 
ihxir  colouring  mitter.  The  vines  are  grown  close  to 
the  grouod,  but  not  creeping  over  it,  nor  supported  on 
pollards  ur trellises,  asin  most  other  parts  of  the  Peninsula. 
This  rnlture  is  the  most  economical  and  the  most  rational 
for  the  production  of  good  wine.  The  vines  are  cut  very 
short.  BO  that  each  of  the  two  or  three  or  more  main 
branches  of  the  vine  is  allowed  but  two  or  three  eyes 
for  the  bearing  branches,  and  one  eye  with  the  snh- 
nJiary  small  eye  (ur  the  growin*^  of  wood.  It  is  the 
same  cut  as  that  in  the  best  situations  in  the  Rheingan, 
with  the  exception  of  the  louK-how,  which  is  not  fre- 
quently used  on  the  Duuro.  Stxkes  are  used  here  and 
and  there.  The  vintage  generally  takes  place  during 
the  time  between  the  29th  September  and  the  1 0th  of 
October.  The  grapes  are  thus  allowed  to  hang  on  the 
Tines  for  some  time  after  they  are  actually  ripe,  in  order 
to  prodoue  a  concentratinn  of  their  juices.  At  the  time 
of  the  vint^ige,  great  numbers  of  Ubourers  flock  to  the 
wine  country  from  the  adjacent  villages,  and  from  Oal- 
lacio,  henee  cnlled  Q.tlleK»s ;  amnngst  these,  women  and 
hoys  preponderate.  Their  wa^es  are,  on  an  average, 
7<1.  <s  day  and  food,  which,  hnwever,  does  not  inclule 
bread.  Many  of  the  vine-growers  make  wine  them- 
•el Tea;  others  sell  their  grapes  to  the  manufacturers. 
The  larger  houses,  particularly  the  English  flruis  en- 
gaged in  this  trade,  are  the  most  careful  in  their  pro- 
ceaaes.  However,  there  are  here  all  kinds  of  processes 
and  utensils  in  force,  such  as  are  known  in  other  lands 
produc.'ng  red  wine.  The  grapes  are  trodden  by  men 
on  platforms,  and  the  Juice,  mixed  with  the  stalks  and 
hnsks,  is  removed  to  stone-built  vats.  The  process  of 
removing  the  stalks  is  not  practised.  Eence  all  port 
wine  has  a  greet  amount  of  astringency,  which  requires 
icach  time  for  its  partial  Subsidence  and  modification. 
Mfhtfa  flis  fermentation  hai  to  iitr  proceeded  that  tho 


amoimt  of  alcohol  formed  counterbalances  the  specific 
^jmrity  of  the  remaining  sugar  so  far  as  to  bring  the 
i(lu(vimeter  to  the  zero  point,  the  fermenting  mass  it 
ifreatly  aifitated.  either  by  meai>s  of  tools  or  by  men, 
wjio  go  into  the  vats  naked.  The  stalks  and  husks  are 
now  mixed  with  the  new  wine  so  intimately,  that  most 
of  the  colouring  matter  is  extracted  from  the  husks. 
This  done,  the  wine  is  immediately  drawn  off  by  pumps, 
syphons,  or  taps,  always  guarded  inside  by  some  kind 
of  Alter,  and  placed  into  tonnels,  varying  in  capacity, 
averaging  thirty-five  pipes. 

In  good  years,  when  the  must  contains  more  tagat 
than  can  be  decomposed  by  a  first  fermentation,  the 
addition  of  brandy  to  newly-drawn  wine  completes  the 
first  preparation ;  but  in  years  in  which  sugar  is  de- 
ficient, this,  as  well  as  alcohol,  and  not  rarely  oolotrring- 
matter,  have  to  be  supplied.  Colouring-matter  H  sup- 
plied to  grapes  which  seem  to  require  it  by  sprinkling 
them,  during  the  proceu  of  trebling,  with  Uie  necessary 
amount  of  dried  and  powdered  elderberries,  at  a  par- 
ticular kind  of  black-coloured  cherries.  In  good  years 
gprapes  contain  a  suflBcient  amount  of  colouring-matter 
to  give  to  the  wine  the  desired  tint,  partienlarly 
when  theie  is  a  sufficient  mittnre  of  the  "  tinto  "  vine 
in  the  set  of  the  vineyard,  extraneous  admixtures, 
become  unnecessary,  even  in  middling  years.  But  in 
a  few  of  the  very  best  years  the  port  asrames  a 
sickly,  brownish-rtd  colour,  which  has  to  he  improved  in 
tone  by  the  admixture  of  something  mure  purple,  and 
then  anything  is  resorted  to,  from  elderberries  and 
cherries  to  extract  of  Brazil-wood.  These  improve- 
ments, however,  t«ke  place  later,  and  not  during  the 
process  of  viniflcatinn.  The  wine  is  left  in  the  tonnels, 
until  the  cold  weather  of  the  autumn  arrests  what  little 
fermentation  the  ad'lition  of  brandy  hMd  allowed  to  go 
on.  Towards  the  mid<ile  of  November  the  wine  hss  de- 
posited its  lees,  and  being  now  clear  and  bright,  is 
drawn  off  into  pipes,  containing  each  about  llfi  gallons. 
In  this  state  it  remains  in  the  sheds  and  cellars  of  the 
Douro  district  until  the  early  spring  of  the  f  illowing 
year.  It  is  then  brought  by  boats  down  the  river  Douro, 
and  stored  in  the  warehouses  or  lodges  of  the  mercbanti 
at  Villa  Nova  and  Oporto. 

No  port  wine  comes  tu  England  that  contains  less  of 
adventitious  brandy  than  half  an  almude,  or  16  quart 
bottles,  or  nearly  three  gallons,  to  the  pipe.  But  the 
heavy-brandieil,  so-calleid  rich,  wines,  contain  from  IB 
to  17  gallons  of  ad  ventitious  brandy  in  each  pipe  of  US 
gallons.  The  principal  reason  for  the  addition  of 
brandy  to  port  wine  is,  that  it  is  the  quickest  and  most 
certain  means  to  make  the  wine  the  most  marketable 
and  valuable  to  the  consumer.  The  wine  is  not  mads 
drinkable  any  earlier  than  it  would  have  been  without 
the  ad'lition  of  brandy ;  on  the  contrary,  it  would  have 
matured  quicker  in  its  natural  state,  but  the  brandy 
brings  it  into  a  quiescent  condition.  It  is  not  liable 
to  any  subsequent  little  f  rmentation ;  it  may  be 
exported  to  climates  hot  and  cold;  in  other  words, 
with  40  per  cent,  of  proof  spirit  in  it.  port  wine  will  keep  ; 
but  it  tastes  of  spirits  of  win*',  and  must,  therefore,  be 
kept  six  or  eight  years  in  bottle  before  it  loses  the  taste 
of  spirit  of  wine  or  brandy,  and  regains  the  roun'Jness  of 
wine.  If  the  Oporto  wino-prolucer  or  merchant  a>lded 
no  brmdy  to  his  wine,  he  would  lie  obliged  to  keep  it 
for  five,  six.  or  even  seven  years  before  be  cuuM  safely  ^hip 
it.  But  the  addition  of  bramty  enables  him  to  ship  the 
wine  three  or  four  months  alter  the  vintage,  if  so  in- 
clined, or  during  any  period  exceeding  that  time.  Thus 
the  producer  and  merchant  shirt  the  onus  of  maturing 
the  wine  upon  the  consumer.  Much  of  the  brandy  used 
with  port  wine  is  distilled  from  common  wines  ot 
Portugal,  produced  out  of  the  Douro  district,  of  which 
nine  pipes  give  one  pipe  of  brandy  ;  but  many  thousandai 
up  to  12,000  pipes  are  annually  carried  to  Portugu 
from  Great  Britain,  to  be  used  in  the  manufacture  of  port 
and  "jeropiga;"  thelatterisusedfordootoringthecommon 
wines.     If  the  manofoctareia  of  port  wine  did  not  ate 
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brandy,  they  would  be  obliged  to  mature  their  winee  in  deep, 
cold  cellar*,  of  which  they  have  not  any  at  preeent  aoffi- 
cientiy  capacioo*  to  hold  even  a  small  proportion  of  their 
stock.  The  natural  port  could  not,  with  advantage,  be 
matured  in  the  present  structures  called  lodges.  If  the 
inerchants  had  to  keep  all  their  wines  until  ripe  without 
brandy,  their  capital  would  be  engaged  miKih  longer, 
and  their  operations  would,  conseqnenUy,  be  much  con- 
tracted. It  is  therefore  clear  that,  as  long  as  the  makers 
and  merchants  can  sell  their  port  wine  as  at  present, 
they  will  continue  to  make  it  as  hitherto.  But  uiould  a 
new  method  be  found  by  which  port  wine  can  be  matured 
in  lees  time  than  with  tiie  addition  of  brandy,  there  can 
be  no  doubt  that  such  methods  will  be  used  by  many, 
and  the  pub.io  will  be  able  to  obtain  the  natural  wine  at 
Inore  moderate  cost.  Much  fresh  land  could  easily  be 
brought  into  cultivation,  and  much  that  is  already  cnlti- 
vated  could  be  improved  into  producing  more  wine, 
under  the  influence  of  a  regular  and  increasing  demand. 
It  has  been  stated  that  the  proportion  of  good,  of  abundant, 
and  of  aversge  vintages  is,  when  compared  to  bad  and 
deficient  ones,  lar^r  in  the  Douro  district  than  in  other 
producing  countries.  According  to  some  information, 
gained  by  conversation  with  the  wine-shippers  of  Oporto, 
Mr.  Consul  Crawfurd  was  led  to  conclude  that,  out  of 
twenty-five  vintages  sixteen  are  good,  four  are  of  average 
quali^,  and  five  only  are  bad. 


GUNMAKING  BY  MACHINERY. 

At  a  recent  m(>eting  of  the  Birmingham  Qnnmakers' 
and  Inventors'  Club,  Mr.  W.  Ashford  read  the  follow- 
ing paper  on  "  Gunmaking  by  Machinery": — The 
ordinary  rough  walnut  stocks  used  are  thoroughly 
dried  before,  being  operated  upon.  The  first  opera- 
tion is  that  of  the  stabbing-machine.  The  stock  is 
placed  on  a  slide  flatwise,  and  by  means  of  a  revolving 
disc  a  straight  cut  is  taken  along  that  edge  in  which 
the  barrel  groove  is  eventually  formed.  This  surface, 
which  we  shall  call  A,  serves  as  a  guide  for  the  future 
work.  Cuts  are  next  taken  across  the  "  butt "  and  fore- 
end,  to  bring  the  stock  to  the  standard  length.  In 
the  centreing  machine  the  stock  is  placed  again  on  its 
flat  upon  a  plute,  and  pressed  tightly  against  an  iron 
form,  which  fits  the  face  A.  Attached  to  the  same  plate, 
towards  the  butt-end  of  the  stock,  is  a  slide,  fitted  with 
four  projecting  points.  By  a  blow,  the  four  points  are 
driven  into  the  butt-end,  making  four  holes  in  their 
proper  relative  position  to  the  prepared  face.  A  centre  id 
then  bored  with  a  small  cone-uill  in  its  fitmt  end. 

The  machine  for  turning  the  fore-end  comprises  an 
iron  form,  with  a  "centre"  to  fit  the  front  hole  in  the 
stock;  a  plate,  with  four  points  to  fit  into  the  holes  at  the 
other  end,  wUch  is  drawn  up  by  a  screw-clip  passing 
over  the  end ;  and  also  a  flat,  narrow  plate  nmning  down 
the  surface  A.  This  form  revolves  upon  two  b«trings, 
one  placed  near  where  the  lock  will  be  situated,  being 
hollow,  to  admit  of  the  stock  being  inserted,  and  fitted 
with  a  screw  to  press  the  true  &ce  down  on  to  the 
narrow  pkte,  and  another  at  the  fore-end.  The  stock 
is  inserted  in  this,  and  screwed  tight  in  the  direc- 
tion of  the  length  of  A.  Hie  narrow  plate  clears  the 
cutters  as  they  do  their  work.  These  cutters  consist  of 
a  pair  of  revolving  discs,  fitted  with  hooked  teeth,  and 
mounted  on  levers,  pivotted  near  the  ground-line.  An 
iron  mould,  or  copy  of  the  fore-end  of  the  stock,  is  placed 
below  the  latter — revolving  slowly  at  the  same  speed. 
The  levers  carry  friction-rollers,  which,  as  they  travel 
over  the  irregular  surface  of  the  cop^  in  a  spiral  direc- 
tion, impart  a  corresponding  motion  to  the  cutters, 
and  thus  the  form  of  the  copy  is  repeated  in  the  stock. 
A  great  economy  of  time  is  attained  in  using  two 
cutters,  one  commencing  in  the  middle,  while  the 
other  starts  at  the  extreme  end.  The  general  arrange- 
ment of  the  machine  for  shaping  the  butt-end  is  the 
same  as  the  one  described  above,  excepting  that  the 


stock  revolves  on  A  centre  tine,  rnnning  neaily  thnogll 
the  length  of  the  butt,  its  &re-end  being  paaed  throng 
and  clipped  tightly  in  a  holloa  tube  supported  at  toa 
farther  end  by  an  oblong.  &oe-plate,  earned  bf  a  small 
spindle,  from  which  the  rotary  motion  is  KiTsa.  lltare 
is  only  one  cutting  disc,  and  the  cutting  Dlock  is  fitted 
with  hooked  cutter  teeth  of  different  forma,  which  ai« 
used  successively  for  the  roughing,  middle,  and  finishing 
cut.  The  cutters  revolve  ahout  3,000  times  a  minirta. 
The  next  process  is  that  of  ''  spotting "  the  stock,  or 
preparing  upon  the  sides  certain  perfectly  tme  spot*  or 
planes  neceeaaij  in  the  accurate  fixing  required  in  tlie 
finishing  machmery.  In  the  spotting  machine,  the  stock 
is  held  down  by  two  spring  dips  upon  a  plate  the  width 
of  tile  surface  A.  This  plate  works  in  vertical  guides, 
and  is  made  to  descend  by  means  of  a  treadl^  thoa 
bringing  the  stock  into  contact  with  seven  small_ciroaI>ir 
saws,  so  disposed  as  to  form  the  seven  spots  reqTured,o(M 
at  each  side  of  the  butt,  one  on  each  side  of  the  ex* 
treme  fore-end,  and  three  intermediate  spots  on  one  side. 
This  completes  the  roughing  process.  In  the  marhinn 
for  bedding  the  barrel  in  the  stock,  the  stock  is  inserted 
into  a  recess  in  a  long  movable  table,  which  is  caased 
to  traverse  by  means  of  a  rack  and  three  pinions.  To 
fix  the  stock  m  position  it  is  clipped  at  tlie  five  spota 
made  on  the  long  side,  and  pressed  up  against  two 
horizontal  clips  projecting  a  uttle  over  on  each  aide 
of  the  top  of  the  recess  made  to  receive  it  b^  studs  tram 
below.  This  ensures  the  stock  being  in  line  and 
level  with  the  trued  surfiuie.  On  the  farther  side 
of  the  table  is  a  form  or  mould  similar  to  the  barral 
bed,  and  three  npright  revolving  spindles  fitted  to  a  croaa 
frame,  with  guide-pins  fitted  at  tiieir  sides  worting  in  the 
form,  which  ensure  their  cutting  out  and  following  in  Uk» 
proper  shape  in  the  stock.  The  first  spindle  is  fitted  witb 
a  hooked-nose  cutter.  It  is  brought  into  positiaa,  aad 
tiien  lowered  by  a  handle,  the  feed  being  given  by  ntik 
and  pinion.  This  process  forms  a  taper-groove,  the  foil 
length  of  the  barrel  bed.  The  next  spindle  oaia  the  htA» 
for  the  "  breech-pin ;"  the  third,  the  bed  fiw  the  Uag. 
The  groove  receives  the  finished  taper  from  a  cattiiiK 
spindle  suspended  from  a  cross  brackrt,  whidi  is  vifaratal 
by  a  handle,  so  as  to  followthe  curve  of  the  mould.  Tkua 
fifth  and  last  process  is  to  square  the  breech  end  of  th* 
groove.  This  u  done  by  a  horixontal  levdviag  tpiadla, 
which  can  be  lowered  into  the  groove.  The  five-eod 
may  now  be  cut  to  the  finished  kngth.  The  machine 
for  bedding  the  look  is  complicated,  carrying  five  amaU 
vertical  cutter  spindles  in  a  frame  revolving  round  a 
central  nxis.  Each  spindle  is  brought  in  succession  to  the 
work.  The  stock  is  fixed  upon  a  slide,  iia  position  beinat 
regulated  by  a  motUd  or  form,  against  which  the  baRol 
groove  is  pressed.  Alongside  of  the  stock  is  an  iroa 
counterpart  of  the  recess  to  be  made,  and  each  catting 
spindle  has  alongside  a  tracing-spindle,  which  is  m«de  to 
follow  the  said  counterpart  in  all  its  detaila,  the  eottinK- 
spindle  repeating  the  pattern  in  the  wood  of  the  stock. 
A  fan  and  a  couple  of  nozzles  are  used  to  blow  away  the 
chips,  BO  as  not  to  interfere  with  the  cutters  or  tiie  tza«er. 
The  first  spindle  cuts  the  recess  for  the  lock-plate,  the 
depth  being  regulated  by  a  cross-bar  on  the  tracer ;  the 
second,  recesses  for  the  screw-heads ;  the  third,  a  hole 
for  the  "  sear  "  tang ;  the  fourth,  the  recess  for  the  mam- 
spring ;  and  the  fifth,  which  carries  a  very  email  toel, 
finishes  the  same.  The  machine  for  bedding  the  trine* 
and  guard  consists  of  an  iron  bed,  with  cast-iron  bra<&feB 
on  ^cb.  side,  connected  by  a  horizontal  bar,  which  faraw 
a  bearing  for  the  central  axis  of  a  revolving  frame  oanx- 
ing  four  cutting  spindles,  very  much  the  same  a*  thet 
used  for  recessing  for  the  lock,  and,  like  it,  provided  with. 
guide-pins  and  levers  having  a  vertical  and  horisootal 
motion.  A  similar  arrangement  has  also  been  adopted 
as  regards  the  driving-strnp,  which  runs  h«maontally 
above,  and  which  can  be  brought  down  over  aoy  of  tlie 
pulleys  required  as  soon  as  they  are  in  place.  "Ae  atook 
in  this  case  is  secured  in  a  vertical  position,  and  je 
clipped  in  the  maimer  befiuv  deacribea^    The  tea*  «v 
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to  which  it  is  fixed  lesta  upon  two  ban  of  an 
r  fonn.  The  oarriage  ia  moved  by  a  rack  and 
pinion,  the  zmok  being  attached  to  the  carriage.  The 
flnt  ipindla  being  biooght  into  poeitioD,  where  it  ia  re- 
tuned  bv  a  aelf-acting  ttop,  the  tool  ia  brought  into  con- 
tact wim  the  work,  and  a  forward  oorvilinear  motion 
imfaited  to  the  carriage,  thai  making  the  recen  for  the 
gMid.  The  second  tool  ia  then  brought  into  play, 
wfaidk  makes  the  recess  for  the  "bosses."  The  third 
fbnns  the  screw  holes,  and  the  fourth  a  deep  recess 
xeqaired  for  the  trigger,  and  also  one  for  the  ramrod 
■top.  This  machine^  too,  is  fitted  with  a  small  ion 
aad  two  blowing  nosslss.  Having  cut  out  all  the 
complicated  figure  required  for  bedding  the  lock  and 
g;iiaTd,  and  made  a  bed  for  the  butt-plate,  the  next 
pgocess  is  to  fit  the  fore-end  to  receive  the  bands  and 
"aoae-cap."  The  band  machine  is  a  very  simple  and 
cOeetive  machine,  and  consists  of  a  low  £rame  fitted  with 
»  ^  fram"  made  to  the  barrel  groove,  and  not  to  project 
■o  fiur  forward  as  to  interfere  with  the  cut.  This  form  is 
ooonaoted  with  cams,  which  are  of  similar  shape  to  the 
bands^  bat  of  a  larger  sixe.  It  revolves  in  two  b«irings, 
and  is  fitted  with  a  wooden  hand-wheel  at  one  end,  so 
ttiat  it  can  be  tamed  round  at  pleasure.  The  stock  is 
■erewed  down  tightly  upon  the  form,  concentric  with 
iha  hoQow  cam*.  _  Bevolving  cutter-blocks  are  provided, 
ot  the  leqmred  width,  to  cut  the  band  and  nose-cap  re- 
oe— rs  These  cntter-blocks  can  be  brought  forward  at 
wiU,  sod  sre  hong  upon  vibrating  levers,  weighted  so  as 
to  caoss  them  to  fie  away  from  the  work,  and  fitted  with 
trsddles,  so  tliat  on  the  application  of  the  foot  they  can 
be  advanced  at  pleasure.  All  being  ready,  and  the  stock 
fixed  in  its  place,  the  blocks  are  brought  forward,  and  the 
man,  having  his  hands  at  liberty,  can  turn  the  wheel 
Toand  to  give  the  required  feed.  The  fore-end  of  the 
stD<^  has  now  to  be  finished  to  shape,  by  rounding  the 
parts  between  the  bands.  The  machine  for  cutting  away 
the  wood  between  the  bands  is  similar  in  many  respects 
to  the  last,  consisting  of  barrel-mould,  to  which  the  stock 
is  dipped,  and  vibrating  cutters,  to  follow  a  form.  As 
the  amoont  to  be  taken  away  is  laige,  the  length  between 


L  band  is  finiahed  by  two  cutter-blocks,  one  placed  in 
finiDt  and  one  behind  the  stock.  The  front  and  back  pair 
are  alternately  brought  into  action,  and  the  whole  length 
■laoothed  down  and  finished  by  the  rotating  motion  given 
bjr  tbe  hand  whneL  This  does  away  with  much  of  the 
vuxatiMi  which  woold  inevitably  take  place  were  the 
whola  length  of  the  cat  taken  at  one  time.  All  the  tools 
and  cotter-blocks  of  these  machines  run  at  very  high 
valoeitiea,  and  the  snrfaces  which  they  leave  are  very 
good,  and  in  fiust  a  slight  friction  with  a  piece  of  glass- 
paper,  placed  npon  a  cork-rubber,  is  all  tluit  is  required. 
UM  machine  for  second  taming  consists  of  a  strong 
cast  iron,  open  frame,  with  a  planed  top-suface  fitted 
with  two -long  projecting  fillets,  on  which  slides  a  double 
hwd  stock,  wita  its  connecting  gear.  Besting  upon 
a  pbte  which  carries  its  other  extremity  is  a  hol- 
low qnndle  for  clipping  the  lower  end  of  the  fore- 
part fk  the  stock.  This  plate  is  moved  along  npon  the 
SDeta  by  means  of  a  screw  which  is  driven  from  a  shaft 
nunniag  below.  The  cutter  block  is  fitted  with  hooked 
tssth,  and  haa  a  guard  over  it  It  is  also  driven  by  the 
lower  duUt,  and  the  frame  on  which  it  vibrates  is  fitted 
with  a  light  friction-wheel,  which  runs  upon  the  form, 
rwrolving  with  a  similar  motion  to  the  stock  itself.  To 
Nt^  tha  sharp  angles,  the  mould,  or  form,  is  at  the 
eosnaponding  points  brought  out  so  as  to  lead  the 
eottar-biodc  b^ond  the  flat  furiace,  which,  it  should 
have  beat  remarked,  has  already  been  produced  by  a 
iJBpIa  rl«'«<''ff  cutter.  By  this  means  the  friction-wheel 
eaa  be  allowed  to  travel  over  a  rounded  surface,  which  is 
abetter  motion  for  it,  while  at  the  same  time  the  angles  of 
ths  rtock  axe  left  sharp.  Ua  taking  the  stock  out  of  this 
aarhinn,  its  ontwaxd  form  is  perfect,  bnt  it  has  still  to 
fiM  thxoagh  two  or  three  machines.  The  machine  for 
noaving  tor  the  ramrod  consists  of  a  planed  plate  woric- 
i^  apoo  V»,  and  moved  forwards  by  means  of  a  rack 


and  pinion.  On  this  plate  is  fixed  a  mould  to  fit  the 
barrel  groove.  The  stock  is  clipped  down  to  this,  which 
ensures  its  position;  and  the  first  groove,  which  has 
parallel  sides  iind  a  semi-circular  bottom,  is  cat  in  the 
fore-end  by  means  of  a  small  cutter-block  fitted  with 
round-nosed  teeth.  After  this,  it  becomes  necessary  to 
undercut  it,  and  for  this  purpose  a  spherical  tool  is  used, 
the  spindle  of  which  works  through  the  top  of  the  groove 
already  formed.  The  machine  for  bedding  the  rod  spring 
consists  of  a  plate  on  which  is  bolted  aform  which  fits 
the  barrel  groove.  This  is  raised  from  its  sur&ce  so  as 
to  allow  the  stock  to  bed  horizontally.  The  tool  for 
cutting  the  recess  is  horisental,  and  we  find  here  also 
the  same  arrangement  of  gaide-pin  and  mould  to  ensure 
the  right  form  being  made.  Afrer  the  recess  is  cut,  the 
hole  for  fastening  the  pin  is  made.  The  hole  being  vei^ 
small,  it  has  been  found  advisable  to  drill  it  from  both 
sides,  and  this  is  effected  by  means  of  two  vertical 
spindles,  with  drills  placed  in  line,  and  running  at  great 
velocity.  There  are  some  other  small  holes  to  be  dnlled. 
This  is  done  in  a  machine  similar  to  the  above,  and  the 
stock  is  then  complete.  The  above  description  refers 
more  particularly  to  the  stocking  machinery  used  at 
Messrs.  Tranter's,  of  Birmingham,  which  is  similar  in 
many  respects  to  the  Enfield  machinery. 


VENTILATION  AND  PTTEIFIOATION  IN 
FACTORIES,  &c. 

Just  previous  to  the  late  war,  M.  Charles  de  Fr£cinet, 
mining  engineer,  was  charged  by  the  li^  Imperial 
government  with  a  commission  to  visit  the  most  im- 
portant factories  and  workshops  in  England,  France, 
Germany,  and  Belgium,  and  to  report  on  the  means 
adopted  to  prevent  the  ill  effects  of  the  various  dele- 
terious agencies  on  the  health  of  the  operatives.  The 
results  of  this  investigation  were  printed  in  four  large 
volumes,  but  the  very  voluminoos  nature  of  the  wonc, 
and  the  stirring  events  that  followed  upon  its  appear- 
ance, have  caused  it  to  he  but  little  noticed,  except  by  a 
few  scientific  men.  It  will  therefore  be  useful  to  note  a 
few  of  the  observations  of  M.  de  Frecinet,  and  especially 
of  those  which  refer  to  foreign  countries. 

After  speaking  of  the  good  efiiacts  produced  in  Durham 
by  the  construction  of  tidl  chimney-shafts  for  tile  coke 
ovens,  M.  de  Frecinet  says  that  in  Belgium  all  the  new 
coke  furnaces  are  compelled  by  law  to  have  chimney- 
shafts  of  45  feet  to  60  feet  high,  in  order  to  ensure  the 
carrying  off  of  the  gases. 

In  the  wine-making  districts  of  France,  it  has  been 
found  that  exhalations  from  the  lime  and  brick  kilns 
have  a  most  serious  effect  on  the  quality  of  the  grapes, 
the  wine  extracted  from  them  has  an  unpleasant  taste 
of  soot,  and  the  proprietors  of  the  l^lns  have  often  been 
compelled  to  pay  heavy  damages  to  the  vine-groweis. 
The  construction  of  tall  chimney-shafts  therefore  became 
an  absolute  necessity,  and  the  case  of  St.  Etienne  is  cited 
as  one  in  which  the  mischief  caused  by  the  numerons 
coke  furnaces  around  the  town  was  completely  stopped 
by  the  adoption  of  tall  shafts. 

Ventilation  by  means  of  fans  placed  in  the  buildings 
themselves,  or  applied  direotiy  to  the  engines,  is  pretty 
generally  adopted  in  the  French  white-lead,  tobacco,  and 
leather-dressing  manufactories,  and  in  woollen  and  cotton 
mills.  In  other  cases,  water  is  used  to  condense  injurious 
vapours ;  and  in  the  soda  works  high  stone  towers  are 
employed  to  condense  the  smoke. 

The  dangers  which  those  workmen  run  who  have 
habitually  to  make  use  of  quicksilver  are  too  well-known 
to  require  description.  In  the  works  at  St.  Gobain, 
Circy,  and  Chaony,  the  men  are  not  employed  more  than 
three  days  in  the  week  in  the  silvering  of  looking-glass, 
and  the  windows,  which  are  provided  with  good  venti- 
lators, are  kept  open  whenever  possible.  The  tools, 
covered  with  flannd,  by  means  of  which  the  mercury  ia 
spread  on  the  tin-foil,  have  handles  four  feet  long ;  the 
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mercury  ia  kept  in  hermetically-Bealed  receptacles,  and 
the  clotht  throQgh  which  it  is  passed,  ia  order  to  remove 
impurities,  are  beaten  in  well-closed  boxes  and  in  the 
open  air. 

In  silvering  by  means  of  mercury,  by  the  method  of 
HM.  Bonio,  of  Paris,  an  admirable  method  is  adopted  to 
get  rid  of  the  fumes.  Over  the  fire  by  which  the  mer- 
cury ia  driven  off  in  the  form  of  vapour  is  an  open 
chimney,  covered  at  the  top  with  a  large  glass  globe, 
and  the  workmen  are  protected  by  a  wield,  through 
vhioh  tkey  pass  ther  arms. 

Som«  manufactures  bare  not  been  much  benefited  by 
science ;  for  instance,  no  means  have  been  found  of  re- 
ducing the  unhealthiness  ef  the  chromate  of  potash 
works.  At  those  of  U.  Clouet,  of  Havre,  most  of  the 
workmen  are  subject  to  cancer,  which  attacks  the  nostrils, 
■nd  which  is  produced  by  the  particles  of  chromate  which 
float  in  the  air.  The  proiluction  of  sulphate  of  quinine 
U  no  less  dangerous ;  it  affects  in  a  singular  manner  those 
who  have  to  manipulate  it.  The  operation  of  millstone 
(Wtting  is  extremely  nnhenUhy.  The  population  of  La 
Fertisous-Jonarre,  the  chief  centre  of  this  important 
trad^  is  decimated  by  the  introiluction  into  the  lungs  of 
the  silicions  particles  which  are  in  suspension  in  the  air, 
•nd  it  is  calculated  that  ten  years'  employment  in  the 
business  generally  produces  fatal  disease.  The  charcoal 
dust  used  in  the  iron  and  bronze  founderies  for  covering 
th»  moulds  is  also  found  very  injurious  to  the  health  of 
the  men  i-ngnged,  and  in  consequence  potato  flour  is  now 
generally  used  in  Paris,  in  place  of  charcoal,  with  gocd 
results.  In  bark  grinding  and  other  works,  where  simple 
Tentilators  have  generally  been  used,  reservoirs  are  now 
added,  so  that  the  dust  is  both  withdrawn  and  collected, 
and  does  not  contaminate  the  air. 

In  the  cotton  mills  of  M.  Fanquet,  at  Oisel,  the 
principal  room,  which  is  nearly  3,000  feet  long,  and  is 
nsed  both  for  carding  and  spinning,  is  constructed  in  a 
special  manner,  with  the  triple  object  of  securing  uniform 
temperature,  driving  out  the  impure  air,  and  supplying 
fresh  air.  In  order  to  prevent  the  variations  of  tempera- 
ture arising  from  change  of  weather,  the  vaulting  of  the 
roof  was  covered  with  honeycombed  work,  in  the  follow- 
ing manner  : — A  number  of  glass  bottles  were  arranged 
upright  and  in  alternating  rows,  mortar  was  then  poured 
into  the  interstices,  and,  the  bottles  being  removed,  left 
a  spongy,  porous  coating,  which  was  afterwards  covered 
<m  the  top  with  plaster.  By  this  moans  a  double  ceiling 
was  produced,  enclosing  a  stratum  of  warm  air  contained 
in  a  multitude  of  cells.  Two  powerful  ventilators  in  a 
subterranean  gallery  carry  off  the  impure  air  and  supply 
fresh,  the  circulation  of  the  latter  being  secured  by 
passages  beneath  the  flooring,  having  thirty  openings 
into  tie  room.  Lastly,  a  j  et  of  water  is  used  i  n  the  fresh- 
air  gallery  when  additional  humidity  is  requisite. 

In  the  tobacco  factories,  uniformity  of  temperature  is 
not  requisite,  and  the  dust  is  much  less  than  in  cotton 
and  other  mills,  but  there  are  exhalations  from  the  fer- 
menting tobacco  to  be  removed.  In  the  French  govern- 
ment Victories,  ventilating  fans  are  used,  and  eight  cubic 
metres  of  air  per  hour  are  allowed  for  each  workman. 
The  factories  are  heated  with  calorifferes,  with  tall 
chimney  shafts. 

In  some  white-lead  works,  and  where  lead  enamel  for 
telegraphic  isolators  is  ground,  the  millstones  are  en- 
closed in  tight  cases,  and  are  in  direct  communication 
with  the  ventilating  fan.  In  M.  Kestncr's  factory  at 
Thann,  the  rooms  in  which  chlorate  of  lime  is  made  have 
leaden  pipes,  which  carry  off  the  gases  to  the  main 
chimney  shaft ;  a  register  is  opened  an  hour  or  two 
before  the  men  arrive  to  their  work,  a  strong  current  is 
established,  and  the  air  of  the  place  completriy  renewed. 

In  the  lead  foundry  of  M.  Lopan,  at  Lille,  each  furnace 
has  a  cupola  which  communicates,  by  means  of  a  flue  fur- 
nished with  a  register,  with  the  bottom  of  the  cinder-hole 
,  of  the  steam-engines.  Similar  arrangements  are  adopted 
in  nearly  all  the  French  factories  employing  mineral  oils 
and  greases,  and  where  pyroligneous  acid  and  sulphuretted 


hydrogen  are  produced.  The  method  is  considered  appli- 
cable to  all  works  where  organic  substances  are  treated, 
and  the  economy  of  combustibles  is  considerable.  In 
some  soap  works,  the  boilers  are  {iimished  with  iron 
hoods,  which  have  pipes  which  convey  fte  gsses  beneath 
the  steam-engine  furnace,  where  they  are  £apeQed  by  a 
jet  of  steam. 

At  Aix-Ia-ChapeQe,  the  Fmssian  authorities  hart 
strictly  prohibited  the  grinding  of  needles,  except  in  shops 
provided  with  thorough  means  of  ventilation  and  nt 
carrying  off  the  atoms  of  metal.  In  some  of  the  shops  at 
that  place,  each  stone  is  ftimished  with  ite  own  ventilator. 
In  the  chemical  works  of  H.  Mercks,  at  Dirmstadt, 
where  great  quantities  of  belladonna  are  prepared,  a  large 
hood  connected  with  a  chimney  is  brought  down  over 
the  grinding-mill,  and  never  allowed  to  be  raised  nntil 
the  grinding  is  done  and  all  the  dust  carried  off'.  In 
many  other .  drug  works  the  grinding-mills  are  enclosed 
and  ventilated  in  like  manner. 

In  the  chemical  works  of  H.  Gundelach,  at  Hannkeira, 
the  men  who  repiir  the  leaden  chambers  for  the  manu- 
facture of  sulphuric  acid  and  chloride  of  lime  wear  a 
head -piece,  connected  by  flexible  tubes  with  an  air- 
pump,  HB  in  diving.  The  same  plan  is  adopted  at  'Worms 
and  at  Ueilbronn. 

The  severity  of  the  Belgian  govetsment  in  soch 
matters  has  caused  the  manufacturers  to  adopt  many 
ingenious  devices.  In  M.  De  Hemptine's  works,  at  Molen- 
beck,  St.-Jean,  near  Bmsaels,  the  platinnm  still  for  the 
concentration  of  sulphuric  acid  is  bnilt  into  a  wall ;  or« 
the  still  is  a  cover,  in  the  centre  of  which  is  the  man-hokv 
which,  when  the  mill  is  at  work,  is  closed  hermetictJly 
by  a  leaden  plate,  and  from  the  space  thus  fonnra 
between  this  cover  and  the  top  of  the  still  a  leaden  pipe 
carries  off  the  yapouia  into  the  main  chimney-shaft  of  Um 
works. 

In  the  extensive  paper-mills  of  M.  (Jodin,  at  Hny, 
where  chlorine  gas  is  used  for  bleaching  the  pulp,  the 
gas  is  carried  off  by  means  of  stone  channels,  which  are 
m  communication  with  a  central  chamber  thirty  feet 
high,  where  absorption  is  effected  on  a  grund  seals. 

At  Ghent  and  Dnsseldorf,  white-lead  is  ground  in  oil 
or  water,  in  order  to  prevent  the  dispersion  of  the  fine 
particles.  This  substance  used  to  be  employed  in  bleach- 
ing lace,  but  it  caused  such  mortality  amongst  the  work- 
men that  the  government  interdicted  it.  In  the  chemical 
works  of  M.  Zimmer,  at  Saehenhausen,  near  Frankfort, 
the  bark  for  the  preparation  of  sulphate  of  quinine  is 
ground  in  a  state  of  fermentation  in  mills  hermetically 
sealed.  In  the  purification  of  the  sulphate,  the  evapcmrt- 
ing  vats  are  placed  in  a  special  room,  and  under  domes 
furnished  with  special  shafts. 

At  the  lucifer-match  works  of  M.  De  Bonbaiz,  st 
Heurixen,  near  Antwerp,  the  five  buildings  in  which  the 
various  preparations  are  made  are  ventilated  by  meaas  ct 
a  g^eat  central  chimney-shaft,  which  receives  the  gases 
from  the  steam  furnaces,  and  the  draught  of  which  ii 
aided,  when  necessary,  by  a  special  furnace.  A  spaciow 
subterranean  channel  runs  round  the  base  of  eadi  boil^ 
ing,  and  terminates  in  the  central  shaft.  An  opening  ii 
made  in  every  part  where  phosphorus  is  employed,  witk 
a  channel  leaning  to  the  main  one  above  described. 

At  the  woollen  works  of  MM.  Hauzein,  Q4mi  ini 
Co.,  of  Verviera,  the  carding  machines  are  situated  in  « 
separate  building,  provided  with  ventilating  fans.  Tb« 
wool  is  placed  on  a  rack,  forming  one  side  of  an  other- 
wise closed  case ;  a  powerful  fan  acts  within  this  en- 
closure, while  a  current  of  hot  air  is  directed  against  the 
walls  of  the  building.  By  these  simple  means,  the  work- 
people arc  relieved  from  all  the  dust  and  other  mstttis 
which  would  contaminate  the  air. 

At  Ypres,  the  lime  used  in  the  purification  of  eras,  npon 
being  withdrawn  from  the  purifiers,  is  immediately  mixed 
with  cinders,  which  destroy  the  unhealthy  odours,  and 
the  mixture  is  eventually  sold  as  manure. 

After  the  previous  accounts  frt>m  other  countries  e< 
the  aid  rendered  by  science  and  humanity,  it  is  hard  t» 
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hare  to  transcribe  the  following  expressions  in  relation 
to  oar  own  country.  M.  do  Fr&unetsays : — "In  England, 
the  nuna6EU!tarerB,  forming  a  part  of  the  government,  and 
not  fiaaring  any  censure,  neglect  to  apply  in  their  works 
the  preventiTe  systems  adopted  elsewhere."  Were  this 
fane,  it  would  be  one  of  thee  most  serious  statements  that 
were  ever  made  against  a  nation  or  a  government ;  but 
M.  de  Fr^cinet  is  able  to  find  "  some  exceptions,"  and 
amongst  these  are  Messrs.  Kodgers,  of  Sheffield ;  Thomas, 
ofReilditch;  Price's  Patent  Candle  Company ;  Crossfield, 
of  St.  Helen's ;  and  Elkington.  Any  Englishman  at  all 
acquainted  with  the  subject  could  multiply  these  so- 
called  exceptions  by  a  good  number. 

The  value  of  M.  de  Frecinet's  work  lies,  however,  in 
hia  accounts  of  what  has  been  done  on  the  Continent, 
and  these  deserve  serious  study. 


THE  TBABE  OP  BORDEAUX. 

The  moat  complete  account,  just  published,  of  the 
trade  of  the  port  of  Bordeaux,  and  the  proportion  that 
it  bears  to  tha  totals  of  the  other  seaports,  and  to  the 
general  trade  of  France,  as  well  as  the  degree  in  which 
n  ia  carried  on  with  the  United  Kingdom,  appears  in  the 
commercial  reports  of  the  foreign  office.     We  are  in- 
formed by  Mr.  Consul  T.  C.  Hunt,  that  the  statements 
from  which  he  hu  prepared  this  summary  are  derived 
principally  from  the  annual  tables  of  commerce  printed 
Dy  the  French  government,  from  particulars  communi- 
Mted  by  the  local  Custom-house  and  Chamber  of  Com- 
merce, and  the  shipping  lists  of  the  consulate.  It  appears 
that  in  1868  tjhere  were  in  Fiance  seaports  to  the  number 
of  177,tradiogwith  foreign  countries  for  an  aggregate  real 
valoe,  exports  and  imports  taken  together,  of  £220,000,000 
■t^'ling.     The  trade  by  land  made  an  addition  of  about 
£100,000,000,  the  total  weight  of  goods  exchanged  being 
19.000,000   tons.     Of  the  fourteen  principal  ports,  of 
vhioh  tbesre  are  ten  on  the  northern  and  western  coasts, 
aad  four  in  the  Mediterranean,  the  whole  quantity  of  ex- 
;     change  waa  8,000,000  tons,  and  the  value  £190,000,000. 
I     On  this  list,  Bordeaux  stands  third  as  to  quantity,  and 
jourtli  as  to  value,  Marseilles  and  Havre  taking  prece- 
I     dfflkce  in  both,  and  Boulogne  in  the  last. 

The  port  has  great  natural  advantages  for  lucrative 
iatetcourse  with  foreign  countries,  in  the  situation,  soil, 
and  climate  of  the  department  (the  Qironde)  of  which 
Bordeaux  is  the  chief  town.    The  town  itself  lies  at 
•^ut  the  same  distance  from  the  sea  as  London  (seventy 
milea},  removed  from  every  hostile  attack,  offisring  safe 
Bavigatioa  for  vesaela  of  the  largest  present  ordinary 
iotmage,  half-way  up  the  river  to  Pauillac,  and  for  800 
tons  the  whole  way  up  to  the  town ;  while,  by  river, 
canal,   and  railway,  it  communicates  with  the   Medi- 
tcxranean,  with  Spain,  and    with    the    manufacturing 
oentiea  of  France.     In  extent  the  department  measures 
about  100  miles  from  east  to  west,  and  80  from  north  to 
sooth,  ccmtaining  an  area  of  2,SOO,000  English  acres,  or 
•bovk   one-fiftieth   of  the  whole  of  the  country.    The 
population  numbers  about  a  million,  or  about  a  fiftieth 
<^  f  mice,   and  that  of  the  chief  town  200,000.     Its 
rtate  of  affluence  ia  considerable,  both  the  agricultural 
aad  trading  claatea  being  better  supplied  with  capital 
Omn  in  most  of  the  other  departments.    A  very  super- 
ficial Tiew  serves  to  ritow  the  natnre  of  the  soil,  varying 
•■  it  does  with  its  elevation  above  the  great  intersecting 
rirera,  the  Oaronne  and  the  Dordogne.     The  soil  is  an 
dlarial  clayey  loam  along  the  banks  of  these  rivers,  and 
iatlM  low  rallOTS  of  a  similar  origin,  on  ochreous  marly 
day  on  the  hills,  gravel  in  an  earthy  cement  on  the 
lev,  imdnlating  beoa  above  the  river  banks,  and  peat, 
tmtd  with  transported  soil,  in  the  heathery  plains  of  the 


Abondant  cropa  of  grass  and  ordinary  wine  are  pro- 
i  heed  br  the  moist  river  lands ;  com  and  better  wines, 
]kitMagOt9  tmeqnalled  nectars  of  the  Sauteme  vine- 


yards, and  the  well-known  clarets  of  Medoc,  by  the  raised 
gravel  beds.  On  the  light,  peaty  plains,  uid  sandy  downs 
of  the  coast,  extensive  plantations  have  been  made  of 
sea-pine,  supplying  railway  sleepers,  pit-props  for  mines, 
smaller  wood  for  fencing  and  firing,  and  resinous  com> 
modities,  all  articles  of  considerable  demand.  The  pro- 
ductive land  of  the  department  has  been  ascertained  to 
extend  over  about  86  per  cent,  of  the  whole  area,  rather 
more  than  a  third  yielding  valuable  crops  of  com  and 
wine.  Latitude  and  proximity  to  the  ocean  render  the 
climate  comparatively  equable,  the  heat  of  summer  being 
often  tempered  by  a  sea-breeze,  and  the  cold  of  winter 
seldom  requiring  an  overcoat  for  exercise  in  ordinary 
health.  Such  a  climate  is  calculated  to  make,  and  may 
be  said  to  have  made,  the  Qironde  a  country  of  com,  and 
oil,  and  wine,  for  even  in  occasional  duration  of  a  tea 
days'  frost  in  the  cold,  or  the  occurrence  of  a  night's  in 
the  warm  months,  the  harm  done  to  plants  seems  to  be 
less  than  the  good  effect  of  killing  insects  that  feed  on 
and  paralyse  them. 

Under  favour  of  her  position,  Bordeaux  has  taken  a 
large  share  of  the  benefits  conferred  on  France  by  the 
system  of  commercial  freedom  adopted  in  1860.  While 
the  total  value  of  French  trade  rose,  between  1859  and 
1869,  42  per  cent.,  and  in  the  sea-ports  separately  36  per 
cent,  the  increase  at  Bordeaux  was  nearly  50  percent. 
No  materials  are  to  be  had  for  an  inquiry  into  the  sharA 
taken  by  the  United  Kingdom  in  the  whole  trade  of 
Bordeaux ;  but  as  regards  the  whole  of  France,  thers 
was,  between  I860  and  1868,  an  increase  of  37  per  cent, 
in  the  total  trade,  and  38  per  cent,  in  the  trade  to  the 
British  dominions.  There  can  be  little  doubt  that  nearly 
the  same  proportions  would  be  found  in  the  trade  of 
Bourdcax,  where  over  a  third  part  of  the  laden  tonnage 
is  occupied  with  trade  to  and  from  the  British  dominions, 
In  the  accounts  of  the  same  period,  the  real  value  of  the 
exports  as  to  the  whole  of  France  show  an  increase  of 
18  per  cent. ;  as  to  the  sea-ports,  13 ;  and  Bordeaux  3S. 
In  exportation,  therefore,  the  increase  at  Bordeaux  since 
1860  has  been  double  as  much  as  in  France  generally, 
and  nearly  treble  as  to  the  trade  of  the  other  sea-ports. 
In  quantity,  the  increase  has  been  less  than  in  the  value, 
a  fact  to  be  accounted  for,  no  doubt,  by  the  greater  use 
of  the  port  for  the  shipment  of  manufactured  articles  to 
South  American  ports,  and  a  greater  shipment  of  wine. 
The  staple  export  is  wine,  amounting  in  value  to  one- 
half  of  the  whole  shipments  of  the  port;  as  it  also  is 
about  one-half  of  the  whole  quantity  produced  in  the 
department.  Out  of  the  105,000  tons  deapatehed  upon 
an  average  of  years,  about  a  fifteenth  part,  mostly  of 
the  choice  kinds,  is  shipped  in  bottle,  the  remainder 
going  in  casks,  of  the  content  of  47  imperial  gallons. 
The  demand  for  England  has  trebled  within  the  last 
ten  years ;  and  it  is  evident  that  the  consumption  of 
the  cheaper  red  wines  which  can  be  shipped  is  rapidly 
extending. 

Great  as  the  increase  of  exportation  has  been  within 
the  last  ten  years,  the  rate  has  been  surpassed  in  the 
importation — more  than  trebled  in  the  general  and  sea- 
port trade  of  France.  For  the  whole  country,  the  increase 
has  been  at  the  rate  of  65  per  cent. ;  for  the  seaports,  62 
per  cent. ;  and  for  Bordeaux,  64  per  cent.  The  propor- 
tion borne  by  the  latter  to  the  rest  Of  the  country  ia 
reversed  as  compared  with  the  expertation,in  consequence 
of  the  great  specific  value  of  the  land  imparts  from  Ger- 
many and  Switzerland,  and  the  advantage  possessed  by 
all  the  other  chief  seaports  in  being  nearer  to  the  centres 
of  manufacturing  industry.  The  details  of  the  commodi- 
ties show,  on  the  one  hand,  that  France  can  buy  hqr 
wares  cheaper  than  she  can  make  them,  and,  therefore, 
has  but  little  increased  her  consumption  of  foreign  metals, 
while  she  has  largely  extended  her  purchases  of  English, 
German,  and  Belgian  products ;  and,  on  the  other  hand, 
that,  whilst  she  keeps  in  advance  as  a  manufacturer  of 
tissue  and  leather  goods,  she  is  improving  her  system  of 
agriculture  by  the  free  use  of  guano  and  other  imported 
manures.    It  is  clear  that,  as  wealth  increases  in  other 
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countriea,  slie  can  command  a  continaaUy  extending 
market,  and  t^t  a  peneTerance  in  the  encouragements 
given  to  the  enterprise  of  her  merchants,  during  the  last 
ten  years,  must  open  new  sources  of  lucrative  employ- 
ment  to  her  skilled  labour,  and  of  wealth  for  her  whole 
population. 

Of  the  merchandise  entering  into  the  trade  of  France, 
about  a  twelfth  part  passed  into  and  out  of  the  country 
nnder  the  reguuttions  during  the  year  1868,  the  whole 
being  abont  20  per  cent,  in  weight,  and  35  per  cent,  in 
Talue  less  than  in  1860.  The  position  of  Bordeaux, 
making  the  port  a  convenient  one  for  the  warehousing  of 
Transatlantic  cargoes,  her  warehousing  busineas  has  not 
fallen  off  in  the  same  degree  as  that  of  other  ports  of 
France.  Her  rate  of  decrease  during  the  last  ten  years 
appears  to  have  been  only  a  fifth  in  the  weight,  and  one- 
naif  in  the  value  of  the  goods.  The  transit  trade  of 
France,  in  which  she  chiefly  serves  England,  Germany, 
Switzerland,  Belgium,  and  Italy,  as  dispuLching,  and 
that  with  the  Americas,  Spain,  Turkey,  and  the  East, 
as  receiving  countries,  amounted  in  1860  to  over  212,000 
tons  of  goods,  of  the  value  of  more  than  £24,000,000.  In 
1868,  the  quantity  of  goods  was  100,000  tons  more,  but 
their  value  had  decrei^od  by  £400,000.  At  Bordeaux, 
in  1860,  the  quantity  imported  in  this  trade  was  410  tons, 
.and  exported  366  tons;  increased  in  1868  to  6.314  tons, 
and  4,637  tons.  There  is  no  account  of  the  value.  The 
imports  of  1868  wero  chiefly  for  Spain  and  the  Mediter- 
ranean, and  the  exports  from  Germany,  Switzerland, 
and  Bpain.  Taking  from  the  account  of  Uie  commodities 
composing  the  whole  transit  trade  of  France  those  which 
are  ukely  to  huve  passed  through  Bordeaux,  they  would 
appear  to  be  from  North  and  South  America,  coffee  to 
Switzerland,  and  refined  rock  oils  to  that  country  and 
Spain ;  from  Spain,  iron  to  the  United  States,  and  corks 
to  the  Americas  ;  from  Germany,  prepared  tobacco,  and 
arms  to  the  Americas ;  from  Germany  and  Switzerland, 
silks,  cottons,  linen,  made-up  clothing,  leather  goods, plate, 
and  jewellery ;  and  from  those  countries  and  Belgium, 
wooUeens,  all  to  the  Americas.  During  the  late  war,  the 
transit  trade  with  Germany  was,  of  course,  suspended, 
and  the  occupation  of  the  railway  lines  for  the  convey- 
ance of  troops  interrupted  the  expeditions  to  and  frtim 
other  countries. 

Althoogh  trustworthy  means  of  knowing  the  trade 
with  England  are  wantmg,  the  details  of  the  navigation 
■how  the  importance  of  British  trade  at  the  port.  In  the 
general  foreign  trade  of  France,  in  which  (taking  the  year 
1868),  the  whole  laden  inward  and  outward  tonnage  is 
4,260,000  tons,  throo-fourths  aro  British.  At  Bordeaux, 
in  ordinary  years,  this  fla^  takes  about  one-third.  In 
the  whole  burthen  of  shipping,  Bordeaux  has  about  a 
fourteenth  of  the  receipt  and  a  twelfth  of  the  delivery  of 
the  goods  entering  into  the  trade  of  the  whole  country. 
Her  chief  share  is  in  the  trade  with  the  north  of  Europe, 
South  America,  and  the  East,  of  which  she  has,  with 
TCspeot  to  the  whole  of  France,  16  per  cent,  of  the 
inward,  and  30  per  cent,  of  the  outward  tonnage. 
France  has  a  mercantile  marine  of  about  12,000,000 
tons ;  but  the  average  burthen,  little  over  60  tons,  shows 
how  large  a  part  must  consist  of  small  coasters.  In 
1868,  she  had  only  1,331  ships  of  a  sufficient  size  for 
long  sea  trade.  The  tonnage  of  Bordeaux  was  413  ships, 
of  129,410  tons,  an  average  of  over  300,  TrmVing  about 
one-half  of  the  sea-^ing  tonnage  of  the  whole  country. 
This  want  of  carrying  power  for  a  trade  of  nearly  16 
times  the_  aggregate  tonnage  of  the  national  marine, 
rendered  it  necessary,  for  the  interests  of  commerce  and 
the  good  of  thepeoplein  general,  to  remove  various  restric- 
tions imposed  on  foreign  shipping  by  the  old  Navigation 
Laws.  This  was  done  by  uie  well-known  measure  of 
June,  1866,  and  foreign  flags  now  import  cargoes 
in  all  the  reserved  and  restricted  long  sea  trades,  the 
0(^onies  included,  without  penalty  or  surcharge.  Not- 
withstanding a  good  deal  of  outcry  with  that  view,  it 
can  scarcely  be  beUeved  that  the  restriction  will  be  re- 
established. 


OBITTTART. 


The  Xorl  of  Lonsdale  died  on  Monday  night,  the  4th 
inat.,  at  his  residence  in  Carlton-honse-tenaoe.  As  Ute  as 
six  o'clock  in  the  evening  he  had  been  at  the  Carlton  Clnb, 
and  during  the  day  he  visited  Christie  and  Manson's 
sale-rooms,  where  he  made  several  purchases.  The  ripe 
age  of  the  deceased  nobleman,  86  years,  is  almost  sof- 
ficient  explanation  of  the  cause  of  death.  His  public 
career,  though  not  often  coming  prominently  to  the 
front,  has  been  associated  with  more  than  sixty  yean  of 
our  political  history.  He  was  bom  in  1787,  and,  after 
studying  at  Harrow,  he  was  entered  at  Trinity  Collie, 
Cambridge,  Fresh  from  the  University,  he  got  into 
Parliament  for  Cockermouth,  in  1808.  The  year  of  hia 
majority  saw  him  made  an  academic  graduate  and  a 
legislator.  The  next  year  was  distinguished  by  hia  first 
accession  to  ofBce,  he  having  succeeded  Lord  Palmeiston 
as  one  of  the  Lords  of  the  Admiralty.  In  1813,  he  re- 
tired from  Cockermouth,  and  successfully  contested  the 
county  of  Westmoreland,  which  retained  him  aa  ita 
representative  till  the  struggle  which  preceded  the 
Reform  Bill.  On  the  eve  of  that.crisis  he  had  to  aeek 
refuge  in  the  now  disfranchised  borough  of  Dnnwich, 
but  he  speedily  recovered  the  more  important  east, 
having  been  returned  again  for  Westmoreland  in  1832. 
His  Parliamentary  fortunes  experienced  no  farther 
change  until  1841,  when  he  was  called  to  the  Upper 
House  in  his  father's  barony  of  Lowther.  Nearly  three 
yean  later  he  succeeded,  on  his  father's  death,  to  the 
earldom  and  the  extensive  family  estates  in  Westmore- 
land and  Cumberland.  These  have  materially  improved 
in  value  under  his  judicious  management,  and  he  leaves 
besides  a  considerable  amount  of  personal  property.  The 
most  active  part  of  his  official  life  fell  within  the  compass 
of  the  Liverpool  administration.  He  continued  at  the 
Treasury  from  1813  till  1826;  and  nnder  Lord  Welling- 
ton's administration  he  became  Flnt  Commissioner  of 
Woods  and  Forests.  His  services  in  that  office  were  re- 
cognised by  the  government  in  appointing  him  a  Privy 
Councillor.  When  Sir  Robert  Peel  brought  back  the 
Conservatives  to  power,  the  late  Earl  was  first  made 
Treasurer  of  the  Navy,  and  snbsequentiv  Vice-IVesident 
of  the  Board  of  Trade.  Under  Sir  Robert's  second  ad- 
ministration he  was  for  four  years  Poatmaster-GeneraL 
When  the  Earl  of  Derby  took  office  in  1862,  he  offered 
Lord  Lonsdale  the  Presidentship  of  the  Privy  Council, 
which  was  accepted.  There  the  ambition  of  a  long  and 
successful  career  checked  itself.  The  late  Earl  dedined 
a  seat  in  any  of  the  more  recent  Consenrative  Cabinets, 
and  his  active  participation  in  politics  gradually  declined. 
He  is  succeeded  in  the  family  honoura  by  his  nephew, 
Mr.  Henry.  Lowther  M.P.  for  West  Cumberland  (for 
which  county  he  was  first  returned  in  1847)  eldest  son  of 
the  late  Colonel  Hon.  Henry  Cecil  LowUier,  by  Lady 
Eleanor,  daughter  of  the  fifth  Earl  of  Harborongh. 
The  late  Earl  was  elected  a  member  of  the  Society  of 
Arts  in  182$. 


NOTES    OH   AET. 

The  privateview  of  the  fifth  of  the  exhibitions  of  the 
New  British  Institution  Gallery  took  place  on  Saturday 
last,  and  was  well  attended.  There  are  nearly  two  hundred 
works  on  the  walls,  and  it  is  a  great  thing  to  say  that 
there  is  scarcely  one  which  is  not  seen  to  advantage. 
Another  feature  in  the  arrangement  deserves  noUce, 
namely,  that  the  price  of  admission  (one  shilling) 
includes  a  copy  of  the  catalogue.  The  laige 
majority  of  the  remarkable  pictures  are  by  foreign 
artists,  and  the  works  of  many  of  these  are  not  w«U 
known   to  the  London  public.    Amongst  them  may 
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'be  nimed  a  remarkable  pictore  by  J.  Van  Lerias,  "  The 
IM  Sao,"  an  idyll  of  th«  age  of  innocence,  of  extra- 
ordinary ori«wality  and  beauty;  "A  View  at  Moulins, 
nflur  Dinant, '  a  landscape  with  water  and  cattle,  by  one 
of  the  best  liying  landicax>e-painten,  J.  Van  Luppen, 
an  exqoimte  work  ;  two  ri^^ls,  also  landscapes  wiUi 
cattle,  and  "The  Environs  of  Haarlem  and  Amster- 
dam," contrasting  admirably  in  style  with  the  preceding 
by  another  master  in  his  art,  E.  de  Schampheleer.  Then 
there  is  a  beautifol  view  of  "The  Environs  of  Antwerp," 
by  H.  So  Cock ;  "A  Delicious  Morning  on  the  Dunes, 
with  Cows,"  by  De  Haas;  "A  Glade  by  the  Dee,"  by 
A  de  Bnanski ;  "An  Approaching  Storm,"  "  Sheep 
Cowering  beneath  a  Willow-tree,"  bv  A.  Flumot ;  so 
that  the  exhibition  is  strong  in  lanwiape.  Amongst 
works  of  other  classes  will  1m  found  pictures  by  G.  de 
Tonghe,  0.  dell'Acqns,  B.  Van  Moer,  O.  Von  Thoren, 
Joag  Yimenea-y-Aranda,  F.  StroolMint,  and  V.  Lagye. 
In  addition  to  the  exhibition  proper,  there  is  one'  of 
those  manj-leaved  stands  in  the  middle  of  the  gallery, 
on  which  is  placed  an  exhibition  of  small  pictures  in  oil 
and  water-colour  drawings,  for  immediate  sale,  and 
which  may  be  constantly  replaced.  These,  of  course,  are 
not  incfaiaed  in  the  catalogue. 

The  proceeds  of  the  first  three  out  of  four  days'  sales 
of  MM.  Pereirea  admirable  collection,  amount  to  nearly 
£56,000.^  Ilie  pices  are,  in  many  cases,  very  high,  but 
not  all ;  it  u  endent  that  fashion  rather  than  severe  taste 
Tilled^  the  biddings.  The  following  are  the  most  remark- 
able items: — Modem  School. — "  Pilgrims  returning  from 
Mecca,"  by  Bida,  6,500  francs ;  "  Pasturage,  by  Braa- 
cassat,  16,000  ;  "  Gleaners,"  by  Broton,  18,200 ;  "  Cathe- 
rine de  Medicis  at  the  Ch&tean  Chaumont,"  Comte, 
10,000 ;  "  The  Flight  into  Egypt,"  a  remarkably  fine 
woric  of  Decamps,  15,160;  "The  Miracle  of  Saint 
Benoit,"  after  Bnbens,  by  Delacroix,  18,000 ;  another 
00^  of  Babens  by  the  same  artist,  "  Henri  IV.  con- 
fidmg  the  B^^cy  to  Marie  de  M^dids,"  2,650 ;  "  Por- 
trait of  a  Tooth,"  after  Baphoel,  by  the  same,  3,760 ; 
"  Mary  Magdalen  at  the  Bouse  of  Simon,"  by  Paul 
Oelaroche,  9,200;  "Muie  Antoinette  after  her  Con- 
demnation," the  first  sketch  of  the  well-known  work,  by 
the  same  artist,  6,100 ;  "  The  Return  from  Harvesting,'' 
by  the  same,  1 1,600 ; "  A  Mendicant,"  by  the  same,  4,360 ; 
«  Tenos  and  Cupids,"  by  Diaz,  12,500;  "Nymphs  and 
Cnpida,  by  the  same,  8,900 ;  "  P^erari  at  Rome,"  by 
OirSme,  17,200 ;  •'  Entrance  of  the  VaUey  of  Laater- 
frnnnen,"  by  Karl  Girardet,  6,800  ;  "  A  Marine  Piece," 
by  Godin,  9,300 ;  "  CEdipus  and  the  Sphinx,"  by  Ingres, 
26,600 ;  "  Saint  Symphorien,"  by  the  same,  the  original 
drawing,  9,100  ;  "  Landscape,"  by  Eoekoek,  8,200 ; 
"  Loms  the  Fifteenth  and  the  Spanish  Ambassador," 
water-coloor  drawing,  by  Lami,  7,6.00 ;  "  Mass  in 
the  Pyrenees,"  a  reduction  of  the  original,  by 
Tandelle,  4,000;  "The  Flute  Player,"  by  Meissonier, 
26.100;  "After  Breakfast,"  by  the  same,  26.200; 
"  FUEBtri  before  the  Shrine  of  the  Virgin,"  by  Leopold 
Bobert, 40,100;  "Young  Neapolitan  Fishermen,"  bythe 
•ame,  lg,800 ;  "Charles  V.  at  the  Monastery  of  St  Just," 
I7  Bobert  Flenry,  40,000 ;  "  Michael  Angelo  tending  his 
Sck  Servant,"  by  tjie  same,  8,900 ;  "  Landscape  after 
Bain,"  by  Th.  Boossean,  9,300 ;  "  The  Banks  of  the  Oise," 
ir  the  same,  13,100;  "  Bernard  Falizzi  giving  a  Lesson  on 
Qeoloey,"  by  Louis  Roux,  6,300  ;  three  splendid  flower 
and  frnit  pieces,  by  Saint-Jean,  respectively,  17,900, 
9,200,  snd  9,700;  "The  Margaret  at  the  Fountain,"  by 
Ary  Scheffer;  66,000 ;  "  The  Mother  Convalescent,"  by 
the  same,  7,600 ;  "  The  New  Market  at  Amsterdam,"  by 
Van  Bchendel,  6,920 ;  a  <■  Eermesse,  Evening,"  by  the 
sane,  6,950 ;  "  The  Promenade  on  the  Ramparts,"  'Tissot, 
2,760 ;  landscape  with  animals,  by  Verbroeckhoven, 
■4,750  ;  "Christmas  FStes,"  by  Wald  MiiUer,  16,500  ; 
"View  in  Holland,"  by  Verveer,  2,860  francs,  j^ench 
Asia<rfo/18tA  CmfNry.—"  Venus  and  Cupid,"  Boucher, 
12,600;  "The  Honton  Ch£ri,  or  the  Messenger,"  the 
9,000 ;  "The  Bose-bud  and  the  Bird  Escaped," 


same  artist,  9,600 ;  "  Return  from  Market,"  De  Mame, 
3,860 ;  two  works  by  Fragonard,  "Midn  Chaude"  and 
"The  Broken-down  Horse,"  fetched  together  10,400; 
"  Italian  landscape,  Claude  Iiorrain,  6,600 ;  "  A  Young 
Girl,"  Greuze,  32,600;  "La  Camargo,"  Lancret, 
9,900;  "La  Salle,"  same  artist,  6,200 ;  "Portrait  of  a 
Man,"  by  Carl  Van  Loo,  2,700  ;  "  IVgmalion  and 
Galatea,"  Lagren4e,  3,100;  "Magdalen,''  byMignard, 
3,050  ;  four  works  by  Pater,  "  Plaisirs  Champltres," 
19,200,  "  Repose  in  the  Park,"  18,200,  "  The  Vivandiires 
of  Brest,"  18,400,  "The  Halt  at  the  Inn,"  10,000;  "The 
Youth  of  Bacchus,"  by  Nicholas  Poussin,  2,320;  "The 
Visit  to  the  Port,"  Joseph  Vemet,  11,000.  SpanUh 
School.—"  Portrait  of  the  Duohesse  d'Albe,"  by  Goya, 
6,000;  "Portrait  of  a  Child,"  by  the  elder  Herrara, 
12,800;  "Christ  on  the  Cross,"  by  Moya,  600;  "The 
Vision  of  Sainte-Rosalie,"  by  Murillo,  11,200 ;  and 
"  Sainte-Rosalie,"  by  the  same,  25,500;  an  "In&nta 
of  Spain,"  Velasquez,  10,700  francs.  Italian  School.— 
"Madonna,"  by  Boticcelli,  1,760;  "Flowers,"  by 
Margarita  Caffi,  2,000  and  1,520 ;  "  Madonna  and  Child,^' 
Carpaccio,  6,600  ;  "  Calvary,"  by  Fra  Angelico,  1,320  ; 
"Portrait  of  Leonora  d'Este,"  Luini,  2,000;  "The 
Queen  of  Sheba  at  the  Foot  of  Solomon's  Throne, 
Tintoretto,  1,300.  German  School.—"  Portrait  of  an  Old 
Woman,"  by  Amberger,  1,460;  "David  before  Saul," 
by  Dietrich,  760 ;  "  The  Good  Samaritan,"  Elzheimer, 
1,400  ;  "  Portrait  of  Charles  III.  of  Spain,"  Mengs, 
820 ;  "  A  Bacchannal,"  by  Plazer,  2,000.  Dutch  and 
Flemith  Schools. — "Animals  by  the  side  of  a  Canal," 
by  Nicholas  Berchem,  42,000 ;  "The  Rencontre,"  same 
artist,  7,000,  and  "The  Pass  of  the  Mountain,"  6,000; 
"  Italian  Landscape,"  by  Jean  Both,  2,200 ;  a  Cuyp 
"  Landscape,  with  Animals,"  9,200  ;  "  Starting  for 
the  Chase."  4,900 ;  and  "Portrait  of  a  Woman," 
3,150;  "Portrait  of  Henrietta,  Queen  of  Charles 
I.,"  Vandyck,  9,100;  "Portrait  of  a  Woman," 
F.  Hal6^  21,000;  "A  Kermesse,"  Van  Hellemont, 
5,600;  "The  Entrance  of  a  Castle,"  Van  der  Heyden, 
10,900;  Three  splendid  works,  by  Hobbema,  "A 
Dutch  Country  House,"  60,000 ;  "  The  Entrance  of  the 
Forest,"  81,000;  and  the  "Water  Mill,"  30,000;  "A 
Dutch  Interior,"  "Pieter  de  Hooch,  20,200;  "A 
Bouquet  of  Flowers,"  Van  Huysum,  3,020;  "The 
Geographer,"  by  Van  der  Meer,  17,200 ;  "  The 
Astrologer,"  same  artist,  4,000  ;  "  Portrait  of  Admiral 
Van  Tromp,"  Miens,  8,500 ;  "  Seduction,"  same  artist, 
4,600 ;  "  Landscapes,"  Van  der  Neer,  5,400,  6,200,  and 
8,200;  four  works,  by  A.  Van  Ostade,  "The  Card 
Party,"  8,000;  "The  Beerhouse,"  8,100  ;  "A  Drinker," 
23,000  ;  and  "  A  Card  Party,"  6,000  francs. 


GEHEBAL   HOTBS. 


Swiney  Leetnres  on  Oeology,  1872. — By  permission 
of  the  Lords  of  ^e  Committee  of  Council  on  Education, 
and  with  the  approval  of  the  trustees  of  the  British 
Museum,  the  course  of  twelve  lectures  will  be  delivered 
by  Dr.  Cobbold,  F.R.S.,  in  the  Theatre  of  the  Eoyal 
School  of  Mines,  Jennyn- street,  on  Saturday  evenings, 
commencing  March  16th,  at  8  o'clock.    Admission  free. 

The  Public  Libraries  of  Paris, — An  examination  has 
been  made  of  all  the  public  libraries  and  depositories  of  re- 
cords, to  ascertain  if  the  books  and  manuscripts  had  been 
untouched  during  the  commune,and  the  result  is  that, with 
the  serious  exception  of  the  library  of  the  Louvre,  which 
contained  90,000  volumes,  many  of  great  rarity,  and  a 
few  works  belonging  to  the  Cour  de  Cassation,  all  have 
escaped  uninjured.  To  the  report  are  added  the  follow- 
ing notes: — ^The  Biblioth^ne  Nationale  possesses 
1,800,000  volumes;  the  library  of  Sainte  Genevieve, 
1 10,000 ;  the  Mazarine  Library,  at  the  Institute  of  France, 
150,000 ;  that  of  the  Arsenal,  230,000 ;  and  of  the  Sot- 
bonne,  10,000, 
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InititTLtioa  of  Saval  ArcMtects. — The  Council  of  the 
Society  have  granted  the  use  of  the  Hall  for  the  meetings 
of  the  Institution  of  Naval  Architects,  which  will  bo  held 
as  foUowa  : — Tbunday,  March  2Ut,  morning  meeting, 
at  twelve  o'clock. — 1.  Annual  report  of  the  Council.     2. 
AddreM  by  tha  President.    The  following  papers  will 
then  be  roil  J  jmil  iliai  it!":.!-!!: — 1.  "On  the  Protection  of 
Ships  agjiinet  Torpcdore,"  by  Herr  J.  N.  Mocrath,  Chief 
Eugiucer,"  Austriuii  Navy.     2.  "  On  the  Construction  of 
Tesada  in  Rclrilion  to  the  Changed  Modes  of  Naval 
"Wartire,"  by  Cnplain  Juhn  Hurvey,  R.N.,  Associate. 
3.  "The  EffKCt  of  Torpodoes  on  Naval  Construction," 
by    C,    W,    Merrifield,    Esq.,    F.ii.S.,    Associate    and 
Honorary   Secretziry.     4.    "  On  Steam  Launches,"  by 
F.   J.   Biumwdl,  Esq.,  Associate.    6.  "On  the  Mast- 
ing   of    Arsnour-pkttil     Ships,"    by    Admiral    PJris, 
C.B.,  French  Nfivy,  As^ciciate.      6.  "  On  a  New  Form 
of    Armour-plutud    Sbit>s,"  by  Captain  J.   Wheatley, 
E.N.      7.  Armour-plated  Shijjs,"  by  J.  M.  Hyde,  Esq. 
Evening  Meeting  at   7  o'clock. — 1.  "  On    Legislative 
Interference    with     the    Construction,     Stowage,    and 
Equipment    of    ShipK  ;"    by   William    Young,    Esq., 
Ajssociaite.  2.  "On  a  Kale  for  Determining  Free-board  ;" 
by  Herr  Oustave    Mitzlaff.       3.  "On   the   Boiling  of 
Ships  ;"    by   Professor  W.  J.   M.   Rankine,    F.R.S., 
Associate.    4.  "  On  the  Elements  of  Drsign  Affecting  the 
Sailing  Qualities  of  Ships,  with  Especial  Reference  to  the 
Ships  of  tho  Navy :"  by  J.  G.  Wildish,  Esq.,  Member. 
S.  "  On  Ships'  Lights  ;"    by  M.  Cole,  Esq.     6.  "  On  a 
Salvage  Buoy  for  Life  and  Property  ;"  by  M.  Cole,  Esq. 
FridHV,  March  22. — Morning  Meeting  at  12  o'clock. — 
1.  "  On   the    Corrosion   of   Iron    Ships ;"    by   Robert 
Mallet,  Esq.,  F.R.S.     2.  "  On  a  System  for  Registering 
the  Wear  and  Tear  of  Iron  Ships ; '  by  William  Taylor, 
Esq.     3.  "On  Strengthening  Worn-out  Iron  Ships;" 
by  William    Poole    King,    Esq.,   Associate.      4.  "  On 
the    Strengthening   of    Ships   of    Extreme    Propor- 
tions;" by  Herr  J.  N.  Moerath,  Chief  Eogineer,  Austrian 
Navy.    6.  "  On  a  New  System  of  Longitudinal  Ship- 
building ;"  bj;  J.  E.  Scott,  Esq.     6.  '•  On  the  Design 
and  Construction  of  Yachts ;"  by  Henry  Liggins,  Esq., 
Associate.      7.  "  On  Raking  Stern  Ports ;"    by   Dixon 
Kemp,  Esq.,  Associate.    Evening  meeting  at  7  o'clock : 
—  1.  "On  Channel  Communication ;"  by  Uenry  Liggins, 
Esq.,  Associate.     2.  "  On  International  C»mmunicution 
between  England  and  Europe  by  bpeciiil  Harbours  and 
Train  Steamers ;"  by  John  Scott  Russell,  Esq.,  F.R.S., 
Vice-President  and   Member.      3.  "  On  the   results  of 
Modem  Practice  in  Ocean  Steam  Navigation;"  by  Herr 
J.    N.    Moerath,    Chief    Engineer,    Austrian    Navy. 
4.  "  On  Economy  of  Fuel,  by  T.  8.  Prideaux,  Esq. ;  " 
6.  "  On  Economy  of  Fuel ; "  by  Captain  Mac  Dakin, 
late  42nd  Highlnnden.   6.  "  On  the  Uniformly  Increas- 
ing Spiral  in  Naval  Guns ;  "  by  Commander  Dawson, 
B.N.      Saturday,  March   23. — Morning  meeting  at  12 
o'clock — 1.  "  On  Perpetual  Sounding  for  Ships ;  "  by  M. 
Cole,  Esq.    2.  "  On  the  Steering  of  Ships ; "  by  Robert 
Sannders,  Esq.    3.  "  On  the  Amount  of  Force  Exerted 
by  a  Rodder  m  Taming  a  Ship,  with  a  Ready  Method 
of  Calculating  the  same  in  Horse-power ; "  by  Henry 
Bansford,  Esq.,  Associate.     4.  "  On  a  Floating  Tempo- 
rary Rudder ; "  by  J.  C.  Dixon,  Esq.    6.  "  On  the  Fish- 
tail Rodder ; "  by  Dr.  McQtigor  Croft.    6.  "  On  a  New 
'  Mode  of  Screw  Propulsion ; "  by  F.  G.  Harrington, 
Esq. 

The  Haberdashers'  Company  have  resolved  to  grant 
four  exhibitions  of  £50  each,  tenable  for  three  years,  to 
children  and  grandchildren  (male  or  female^,  or  appren- 
tice* of  liveirmen  of  tho  company,  and  another  of  £50  to 
a  scholar  of  any  school  of  which  thoy  are  governors ; 
also  £160  per  annum  towards  the  education  of  children 
and  grandchildren  of  their  liverymen  (not  being  members 
of  the  courtj,  and  the  yearly  sum  of  £100  for  prizes  to 
the  actual  inventors  of  new  patterns,  designs,  or  speci- 
mens of  articles  of  haberdashery  proper,  such  inventors 
not  being  manufacturers  or  dealers. 


CALENDAR     0?     MElTINfiS. 


oBDnrABT  KXZTnras  or  tee  sochtt. 

Wednesday  evenings  at  eight  o'clock. 

Marcs  20Ta. — "  Notes  from  a  Diamond  Toar  tbroagb 
South  Africa."    By  Tbokas  Wm.  Tobot,  Esq. 
Mabch  27th.— iVutton  Wtti. 


OAHTOB  LXCTUBEa. 

The  Sixth  Lecture,  on  "  Mechanism,"  by  the 
ReT.  Arthur  Rioo,  M.A.,  was  delivered  on 
Monday;  evening,  March  11th.  These  lecture* 
will  be  published  in  future  Journal*. 

SCIEHTIPIC  ICEETIVaS  FOB  THE  WESK. 

Hos Sodal  Scienoa  Anoclitloi,  8.     Mr.  ncdaric  BHl,  -  Row 

fararethg  BulM  of  Ordinary  ArbltratiOD  tppUcabI*  to 

Iiiternatlonsl  ArbltnOon."  * 

Londim  lustltation,  i.     Prof.  John  £Ua,  "Elsmentarr 

Muilc." 
Royal  UDltod  Sovlm   luUtatton,   8^.      Mr.   T.    Syacs 

rritleaux,  "EcoDomy  of  Fuel  fa  War  Btsamen.*' 
Victoria  Institute,  8.     Dr.  Bateman,  "  The  Bnrtnga  wfilch 

recent  Reaearctaes  upon  the  Sot  of  I^ngna^  luive  oa 

DarwlnUm." 
Entoflaoloffftoftl,  Y. 
British  Architects,  8. 
Medical,  8. 
Asiatic,  3. 

TUES. ...Civil  Engineers,  8.  Mr.  baao  Lowthlan  B«U.  "On  llw 
conditions  which  favour,  and  tboM  whioh  llmll,  tke 
Economy  of  Fuel  In  the  Blast  Furuee  for  fimiitlaff 
Iron." 

SUiUtlcal,  ;|.  Mr.  Archibald  Hamilton,"  On  the  Colonies." 

Pathiilovlcal,  8. 

Zoological,  9. 

Royal  Instltatlon,  3.  Dr.  Bnthsrford,  "Ciranlatory  and 
Nervous  Systems." 

WID.....BOCIETY  OF  ABT8,  8.  Mr.  Thomas  Wm.  TobU, 
"  Notes  from  a  Diamond  Tonr  through  Soatti  AfHca.** 
Geological,  8.  1.  Mr.  C.  J  A.  Meyar,  "  Oa  the  WraMeo 
as  a  FluTlo-laouU'Hia  Formsaion,  aad  on  tlw  wlslljo  «f 
the  io-called  *  PunAeld  Furmatlon'  to  th*  WeeMJao  aa4 
Meoo»mian."  2.  Mr.  3.  J.  Wbltiell,  "Notes on  AtoUs 
or  l.agoun-lslaods  *  Communicated  by  Prtif.  K.  S, 
Maskelyne.  S.  Mr.  J.  R.  Dakyn,  "On  ttM  OlaoM 
Pheoomena  of  the  Yorkshli*  Uptonds."  CommiasiteBlai 
by  Prof.  RsmMy.  «.  Rev.  W.  Blwedell,  "Kodera 
Glacial  Action  In  Canada*^  (second  article).  Communi- 
cated by  Pt  of.  Dawson. 
Royal  College  of  Pbyalofauis,  S.  Lnmleisn  Lectanu  Or. 
Qualn,  "On  Diseases  of  th*  Muaenlar  WaUs  of  th» 
Ueart." 

Tainu...Rnyal,  8|. 

Antiquaries,  8i. 

LlniiKsn,  8.    fir.  Oecrge  Bentham,  **  On  the  OeograpMcal 

Distribution  of  the  CtmpMita.' 
Chemical,  S. 
Muwismaiic,  8. 
Royal  Colonial  loitltote,  8.    Mr.  Hyde  Clark,  on  "  Capital 

arallahle  for  Colonial  Derelopmeot." 
Royal  InstltoUon,  X    Prof.  Odiing,  '■  On  tlia  ChamMrr  of 

Alkalies  and  Alkali  Manufactore." 
Institute  of   Naval    Architects.      (At  the  Boose  of  the 

SoiiLTT  OF  Arts.)    Uomlog  Meeting  at  13.     Eveninc 

Meeting  at  7. 

FkL Royal  College  of  Physlctant,  6.     Lamleiaa  Lcetam.     Dr. 

Quain,  "On   Diieaees  of  the  Mnacoiar  Walls  of  «h* 

Heart" 
Royal  InitituUon,  9.     Mr.  J.  Normaa  Lockycr,  "  On  Use 
.  Results  ofthe  last  Eollpie  Expedition." 
Institnte  of  Naval  Architeota.      (At  the  BoaM  of  tb* 

SociKTT  or  A«TS.)     Morning  Meeting  at  la.     Et«b1oc 

Meeting  at  T. 
Quekett  (JUb,  S. 

Bat Royal  Inatltutlott,  3.     Mr.  Moneore   D,   Caaway,    "On 

Dcmonology." 
Institute    of  Naval    Archltecte.     (At  the  Boos*  ot  the 

BociBTT  or  Aarg.)     Moming  Meeting  at  U,      BrMloa 

Meeting  at  t. 
Royai  School  of  Mines.     Sidney  Leetnrc.    Or.  CobboU, 

"  On  Geology." 
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So.  1,«0&    Vou  XX. 
FRIDAY,  MARCS  22,  1872. 


Mtmmimkatioiu/trtluSociityahouUbeaddnmdItattStentmrii 
Jolm-Urttt,  AdtlpM,  LoKdom,  W.C. 


iSHOmr CEKEHTS  BT  THE  COUNCIL. 


OOnrCIL  XEKTIKG— BAILWAY  CASBIAGE8. 

The  Council,  at  its  last  meeting,  ordered  that 
the  SecKtary  address  a  letter  to  the  Chief  Rail- 
■WHy  Companies,  and  particularly  those  carrying 
passengers  in  the  neighbourhood  of  London, 
urging  them  to  make  some  arrangements  to 
prevent  the  noi§e  and  inconvenience  of  the  con- 
stant elam  of  the  doors ;  and  to  state  that  the 
Society  of  Arts  is  willing,  if  there  be  any  diffi- 
culties in  obtaining  this  object,  to  ofifer  a  silver 
medal  for  the  beet  proposal,  as  shown  by  a  work- 
ing  model,  and  to  exhibit  the  same  at  the 
Society's  rooms. 

CHAHHEL  FASS^E. 

The  Committee  met  on  Monday,  the  11th  inst. 
Present — Lord  Hbnrt  G.  Lbnmux,  M.P.,  Chair- 
man of  the  CouncU,  in  the  chair ;  Mr.  F.  A.  Abel, 
E.  Chadwick,  C.B.,  Major-Qen.  Eardley-Wilmot, 
Admiral  the  Right  Hon.  Lord  Clarence  Paget, 
K.O.B.,  Vice-Admiral  Erasmus  Ommanney, 
OJB.,  P.R.S.,  Mr.  E.  J.  Reed,  C.B.,  Rear-Admiral 
Ryder,  Capt.  Scott,  R.N.,  and  Mr.  Seymour 
Teolon. 

Mr.  John  White,  of  Oowes,  attended,  and 
gave  evidence  in  respect  of  the  fittings  for  ships. 

Mr.  Henry  Ressemer  attended,  and  gave  a 
description  of  the  mechanical  means  which  he 
proposes  to  adopt  for  keepmg  the  cabins  steady, 
with  a  view  to  the  prevention  of  sea-sickness. 

The  Committee  met  on  Wednesday,  the  20th 
instant  Presentr-Mr.  Seymour  Teulon,  Vice- 
Okakmon  of  the  Council,  in  the  chair;  E. 
Ch*dwick,  C.B.,  Major-Qeneral  Eardley-Wilmot, 
P.R.S.,  Vice-Admiral  Ommanney,  C.B.,  F.R.S., 
Admiral  the  Right  Hon.  Lord  Clarence  Paget, 
K.OJB.,  and  Mr.  E.  J.  Reed,  C.B. 

Mr.  G.  G.  Muckrow,  of  the  Thames  Iron 
Works,  and  Mr.  Henry  Liggins,  attended,  and 
tdth  Mr.  E.  J.  Reed,  gave  evidence. 

The  ervidence  given  at  both  meetiags  will 
appear  in  full  in  subsequent  Journals. 

maCOW  FOLTTBCENIO  KZEniTIOir,  1878. 
The  Committee  of  the  above  Exhibition  are 
dedrouB  of  fenning,  for  reference  in  Moscow,  a 


(H>Ileotion  of  oatalognes  or  price  lists  of  makwa 
of  machines  and  tools  of  all  kinds,  and  of 
mathematical  instruments.  Parties  willing  to 
assist  are  requested  to  send  at  once  to  the 
Secretaries  of  the  London  Committee  for  the 
Moscow  Exhibition,  now  sitting  at  the  Society 
of  Arts,  Adelphi,  London,  two  copies  of  each 
such  catalogue  or  list  (illustrated  preferred),  and 
the  same  will  be  forwarded  to  Moscow,  free  of 
expense. 

Members  of  the  Pociety  are  requested  to  give 
publicity  to  this  notice,  as  it  is  very  desirable  to 
render  the  collection  as  complete  as  possible. 


ALBERT  inmAT. 

The  Council  will  proceed  to  consider  the 
award  of  the  Albert  Medal  early  in  May  next. 
This  medal  was  instituted  to  reward  "  distin- 
guished nlierit  in  promoting  Arts,  Manufac- 
tures, or  Commerce,"  and  has  been  awarded  as 
follows : — 

In  1864,  to  Sir  Rowland  Hill,  E.C.B.,  "  for  bis  gfreat 
services  to  Arts,  Manufactures,  and  Commerce,  in  the 
creation  of  the  penny  postage,  and  for  bia  other  reforms 
in  the  postal  system  of  this  country,  the  benefits  of  which 
have,  however,  not  been  confined  to  this  country,  but  have 
extended  over  the  civilised  world." 

In  1865,  to  his  Imperial  Majesty  the  Emperor  of  the 
French,  "  for  distinguished  merit  in  promoting,  in  many 
ways,  by  his  personal  exertions,  the  international  pro- 
gress of  Arts,  Manufbcturee,  and  Commerce,  the  proob 
of  which  are  afforded  by  his  judicious  patronage  of 
Art,  his  enlightened  commercial  policy,  and  especially  by 
the  abolition  of  passports  in  favour  of  British  subjects. 

In  1866,  to  Professor  Faraday,  D.C.L.,'F.R.S.,  fop 
"discoveries  in  electricity,  magnetism,  and  chemistry, 
which,  in  their  relation  to  the  industries  of  the  world, 
hare  so  largely  promoted  Arts,  Manufactures,  and  Com- 
merce." 

In  1867,  to  Mr.  (now  Sir)  W.  FothergiU  Cooke  and 
Professor  (now  Sir)  Charles  Wheatstone,  F.B.S.,  in 
"  recognition  of  their  joint  labours  in  establishing  the 
first  electric  telegraph." 

In  1868,  to  Mr.  Joseph  Whitworth,  F.R.8.,  LL.D., 
"  for  the  invention  and  manufacture  of  instruments  of 
measurement  and  uniform  standards,  by  which  the  pro- 
duction of  machinery  has  been  brought  to  a  degree  of 
perfection  hitherto  nnapproaohed,  to  Uie  great  advance- 
ment of  Arte,  Manufactures,  and  Commerce." 

In  1869,  to  Baron  Justus  von  Liebig,  Associate  of  the 
Institute  of  France,  Foreign  Member  of  the  Royal 
Society,  Chevalier  of  the  Legion  of  Honour,  &c.,  "for 
his  numerous  valuable  researches  and  writings,  which 
have  contributed  most  importantly  to  the  development 
of  food-economy  aud  agriculture,  to  the  advancement  of 
chemical  science,  and  to  the  benefits  derived  from  that 
science  by  Arts,  Manufactures,  and  Commerce." 

In  1870,  to  M.  Ferdinand  de  Lesseps,  "  for  services 
rendered  to  Arts,  Manufactures,  and  Commerce,  by  tha 
realisation  of  the  Suez  Canal." 

In  1871,  to  Mr.  Henry  Cole,  C.B.,  "  for  his  important 
services  in  promoting  Arts,  Manufactures,  and  Com- 
merce, especially  in  aiding  the  establishment  and  develop* 
ment  of  International  Exhibitions,  the  Department  of 
Science  and  Art,  and  the  South  Kensington  Museum." 

The  Council  invite  members  of  the  Society  to 
forward  to  the  Secretary,  on  or  before  the  29th 
of  April,  the  names  of  such  men  of  high  distiao^ 
tion  ae  they  may  think  worthy  of  this  honour. 


Sod 
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SZTXHBIOH      OF      POBT-OFFIOE     XOHXT-OSDXB 
ST8TEX  TO  IKDIA. 

The  following  Memorial  has  been  sent  to  the 
Secretary  of  State  for  India : — 

To  TRK  RiOBT  HOXOTTBABLE  THB  SbCBBTA&T  OF  StATB 

FOB  India  in  Codncii,. 
Tht  Mtmorial  of  th*  Society  for   the  Eneouragemtnt  of 

Art$,  Manufacture*,   and  Commerce,  Incorporated  by 

Soyat  Charter. 
Shkwbtb, 

That  whereas  the  henefiU  of  the  Post-office  Money 
Order  .system  have  already  been  extended  to  Belgium, 
Switzerland,  Denmark,  Oennany,  Egypt,  America, 
Canada,  the  Argentine  Republic,  British  Columbia, 
New  South  Wales,  New  Zealand,  and  many  other  places, 
they  have  not  yet  been  extended  to  our  Indian  Empire, 
where  we  have  60,000  English  soldiers,  and  daily  in- 
creasing numbers  of  English  employia,  to  whom  it 
would  be  eminently  useful. 

That  from  an  answer  given  in  the  House  of  Commons 
on  Vba  4th  instant  by  the  Poatmaster-Oeneral,  to  a  ques- 
tion put  by  Sir  John  Pnkington  (in  the  absence  of  Lord 
Henry  Lennox,  the  Chairman  of  the  Council  of  this 
Society)  on  the  subject,  it  would  appear  that  the  delay 
which  has  taken  place  in  bringing  into  operation  this 
desirable  measure  rests  with  the  Indian  Gktvemment. 

Tour  memorialists,  therefore,  humbly  pray  that  the 
Secretary  of  State  for  India  in  Council  will  be  pleased 
to  take  this  matter  into  consideration,  with  a  view  to 
directing  the  proper  authorities  in  India  to  arrange  for 
the  speedy  introduction  into  our  Eastern  empire  of  a 
system  which  your  mcmorialista  believe  to  be  attended 
by  no  diflSculaee  which  practical  men  cannot  satisfac- 
torily overcome,  and  which  is  calculated  to  be  of  the 
greatest  utility  to  many  of  her  Majesty's  subjects. 
And  your  memorialists  wUl  ever  pray,  &c. 
Sealed  with  the  Corporate  Seal  of  the  Society 
for  the  Encouragement  of  Arts,  Manufac-  /"  N 
turea,  and  Commerce,  this  20th  day  of  March,  ('■■^  ) 


CAiriOB  LECTUBSB. 

The  Third  Course  of  Cantor  Lectures  will  be 
by  Professor  Babff,  on  "Silicates,  Silicidea, 
Glass,  and  Glass  Painting."  The  Lectures  will 
be  on  Monday  Evenings,  commencing  Monday, 
8th  April. 

Lbctobe  I. — Monday,  8th  Apbil. 

On  Silicon,  Silica,  and  compound  of  these  with  other 
substances — Fluorine,  &c. 

Lbctubb  II. — Monday,  1£th  Apbii» 

Solvents  of  Silicic  Add — Silicates — OUai  (oompoaUioa 
of]— Different  Kinds  of  Olaas — Methods  of  Making 
Glass. 

LscTOitB  III. — Monday,  22md  Apbil. 

Mannfaotnre  of  Glass  (continued) — Coloured  Glasses 
— Glass  Staining — Glass  as  a  Decorative  Material- 
Glass  Painting. 

LscTVBB  IV. — Monday,  29th  Apbil. 

Glass  Painting  (continued) — Mosaics — Enamels. 

Lectubb  Y. — ^Monday,  6th  Mat. 

Styles  of  Glass  Painting  —  Illustrations  with  the 
Electric  Light,  illustrative  of  the  Nature  of  Colour. 

Lbctubb  VI. — Monday,  13th  May. 

Silicates  as  Painting  Vehicles,  and  some  other  of  tbsir 
Useful  Applications  in  the  Arts. 

These  Lectures  are  open  to  Members,  each  of 
whom  has  the  privilege  of  introdndng  two 
friends  to  each  Lecture.  Tickets  for  this  pur- 
pose will  be  issued  with  the  Journal. 


1872,  in  the  presence  of 


P.  Lb  Nbvb  Fostbb, 
Secretary, 


BAB£T'8  ETCHnres. 

The  Council,  having  been  requested  to  exhibit 
a  series  of  Barry's  etchings  at  the  forthcoming 
Exhibition  of  Art  and  Industry  in  Ireland,  are 
about  to  have  a  limited  number  of  sets  of  the 
29  plates  etched  by  the  late  James  Barry, 
.printed.  The  impressions  will  be  taken  upon 
elephant  and  double  elephant  sheets,  and  bound 
in  boards  elephant  size.  The  plates  etched  by 
Barry  have  never  before  been  issued  in  so  com- 
plete and  extended  a  form ;  many  of  them  are 
almost  unknown,  sixteen  of  them  having  come 
into  the  possession  of  the  Society,  by  gift,  in  the 
year  1851.  Members  desirous  of  subscribing 
for  sets  may  do  so  by  sending  in  their  names  to 
the  Secretary  not  later  than  the  SOth  inst. 
The  price  of  the  set,  bound  in  boards,  with 
letter-press,  descriptive  of  Barry's  pictures  in 
the  Society's  Room,  will  be  £10  IDs. 

nrSTITUTIOKS. 
The  following  Institution  has  been  received 
into  Union  since  the  last  announcement : — 

Glasgow,  Young  Men's  Society  for  Beligious  Improve- 
ine&t. 


TEE  LIBXABT. 

The  following  books  have  been  presented  to 
the  Library : — 

Report  of  the  British  Association  for  the  Advance- 
ment of  Science,  held  at  Edinburgh  in  Angnat,  1871. 
Presented  by  the  Association. 

Report  of  a  meeting  of  the  Agiicoltnral  Labooreis' 
Improvement  Society,  held  at  Brampton-hall,  Hereford- 
shire. 

Speech  of  S.  R.  Graves,  M.P.,  at  the  meeting  of  the 
Liverpool  Chamber  of  Commerce,  held  on  January  24tii, 
1872. 

Journal  of  the  Linnean  Society.  YoL  ^in-  No.  M. 
Presented  by  the  Society. 

Statistics  of  the  Liquor  Traffic.  An  examination  of 
Professor  Levi's  Letters  to  M.  T.  Baas,  Esq.,  M.F.,  by 
the  Rev.  Dawson  Bums,  M.A.,  F.S.S.  Preseoted  by  the 
author. 

Nineteenth  Report  of  the  Executive  Committee  of  the 
United  Kingdom  Alliance,  1871-71.  Presented  by  the 
Executive  Council. 

Reports  on  Experiments  made  with  the  Bashfinrth 
Cronogrsph,  1865-1870.  Presented  by  Professor  Bash- 
forth. 

Description  of  a  Chronograph  adapted  for  measorinf 
the  varying  velocity  of  a  body  in  motion  tbrougn 
the  air.  By  Professor  Bashilorth.  Presented  by  the 
author. 

Quarterly  Weather  Report  of  the  Meteorological-offloe. 
Presented  by  the  Meteorological  Committee. 

Statistics  of  the  Colony  of  Victoria,  for  the  year 
1870-71.    Parts  V.  VL 

The  Piston  Process  of  Freezing.  Presented  b/  Mr. 
Aah-  Digitized  by  Google 
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tOASOX  TI0XXT8  tOR  XES  SZBIBinOV  07  1872. 

A  letter  from  General  Scott  appeared  in  the 
Journal  a  few  weeks  since,  stating  that  in  con> 
lideratioa  of  the  aid  given  by  the  Society  of 
Arts  to  International  Exhibitions,  her  Majesty's 
CommiBsioners  had  decided  upon  permitting 
members  of  the  Society  to  purchase,  for  each 
£2  is.  Bubscriptions  paid  by  them,  a  season 
ticket  for  the  London  International  Exhibition 
of  l87'iS  at  £1  Is.,  being  half  the  price  charged 
to  the  public.  Members  desirous  of  taking  ad> 
vantage  of  this  privilege  are  requested  to 
commnnicate  at  once  with  Mr.  Le  Neve  Foster, 
the  Secretary  of  the  Society. 

■XrasOBIPTIOVB. 

The  Christmas  subscriptions  are  due,  and 
should  be  forwarded  by  cheque  or  Poet-office 
order,  erosaed  "  Coutts  and  Go.,"  and  made 
payable  to  Mr.  Samuel  Thomas  Davenport, 
Financial  Officer. 


PBOCEEDIHOS   OF   THE   SOCIETY. 


jruruuuiTU  oBsnrAST  laxnsa. 

Wednesday,  March  20,  1872;  Edwabd 
Cablktoh  Tofnkll,  Esq.,  Member  of  Oouncil, 
m  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society : — 

Adje,  Brigadier-GeneralJo]mM.,B.A.,  C.B.,  Woolwich- 

ooniDQii,  6.£. 
Clow,  Henrr,  182,  Trongate,  Glasgow. 
CrawfoH,  Oapt.,  Frederic  Augustus  Bnchanan,  B.^., 

United  Service  Club,  FaU-mall,  8.W. 
Hichtoii,  H.,  2,  the  Cedars,  Putney,  S.W. 
Holt,  Nsthanid,  J.  W.,  6,  Cowper's-coort,  Comhill,  E.C. 
Ume,  J.  W.  Beaofoy,  17,  Alexander-street,  Westboome- 

paric,  Bayswater,  W. 
Pw^aid,  Edward,  Jan.,  F.C.S.,  Oiove-house,  Bramford, 

Ipswich. 
Peten^  Leonard,  66,  Bartholomew-road,  Kentish-town, 

K.W. 
Eigby,  John,  7,  Heal-street,  Moeley-street,  Hanchester. 
gagman,  Isaacs  3,  Angel-court,  Bank,  B.C. 
SiiamoDS,  B.  D.,  68,  Upper  Thames-street,  E.C. 
Somoer,  Edmnnd,  14,  Qodliman-street,  Doctors'-com- 

nana,E.C. 
Taylor,  B.  Minton,  Tile  Works,  Fenton,  Stoke-on-Trent. 
Wade,  Cbarles,  79,  Great  Tower-street,  E.C. 
WWte,  H.  C,  88,  Great  Tower-street,  E.O. 
Win,  J.  Shizeis,  3,  Pump-oonrt,  Temple,  E.O. 

The  following  candidates  were  balloted  for 
and  duly  elected  members  of  the  Society  : — 

BaDerteros,  Jos£  Ueiino,  96,  Alexandra-road,  St.  John's- 

wood  N.W. 
Boyes,  Ber.  John,  Frome,  Somenet. 
Hopknia,  W.  EL  Innes,  Grey  Towers,  MiddlesboroDgh. 
Kemp,  Dudley,  74,  Old  Browl-atreet,  £.0. 
Nvnu,  ChailM,  124,  Wood-street,  E.O. 
PTke,  Alfred,  82,  Ely-place.  E.C. 
Ki'  hanU,  W.  H.,  6,  Cathenne-coort,  Tower-hill,  KC. 
Bidley,  baao,  37,  Cratched-friats,  E.C. 
Wads,  Oiiatlea,  79,  Gtsat  Tower-street,  KO. 


The  paper  read  was  :— 

NOTES  FBOM  A  DIAMOND  TOUE  THROUGH 
SOUTH  AFRICA. 

By  Thomas  William  Tobin,  Esq. 

It  is  my_  pleasant  duty  this  evening  to  record  some  of 
the  reminiscences  of  scene  and  thought  which  I  experi- 
enced while  on  a  tour  last  year  in  search  of  diamonds.  I 
feel  almost  confused,  amongst  so  much  subject-matter  and 
BO  many  incidents,  to  select  such  as  will  prove  of  general 
interest  and  importance,  without  deviating  into  the  bye- 
scenes  of  adventure,  recreation,  and  enjoyment.  Of  its 
grand  scenery,  its  magnificent  rivers,  its  stupendooa 
mountains,  cloudless  atmusphere,  and  a  thousand  oiher. 
charms,  Africa  has  already  had  observers  abler  than., 
myself  to  record,  and  whose  descriptions  my  effurts  t& 
emulate  would  be  futile.  I  will  not,  then,  occupy  you^ 
time  this  evening  in  detailing  our  adventures  on  the 
road,  nor,  indeed,  even  if  time  permitted,  treat  of  the 
social  aspect  of  this  interesting  country,  but,  without 
further  introduction,  proceed  to  enlnrge  upon  my  notes 
referring  directly  or  indirectly  to  the  diamond  fields  of 
South  Africa. 

It  is  interesting  to  know  Uiat  the  discovery  of 
diamonds  at  the  Cape  was  not  wholly  due  to  acci- 
dent. Science  had  sown  her  seed,  and  distinctly 
foreshadowed  these  wonderful  diamond  diovoveries. 
To  the  casual  observer,  a  more  uninteresting  locality 
than  these  fields  could  scarcely  be  conceived — barren, 
sterile,  at  best  an  arid  wilderness;  unpupulatud,  in 
parts  even  unexplored  only  some  compaistively  few. 
months  ago.  A  diamond  was  found  by  accident  ;^  and 
now  some  forty  thousand  civilised  people  are  inhabiting 
this  once  desert.  The  story  of  that  first  diamond  reminds 
us  more  of  an  "  Arabian  Nights  "  fiction  than  as  bearing 
any  imprras  of  reality.  1  quote  the  facts  from  the  Cap* 
Monthly  Mofotint,  February,  1871,  as  follows: — 

"The  young  son  of  a  poor  boer,  or  farmer,  named 
Jacobs,  living  on  the  place  De  Kalk,  near  the  Orange 
River,  collected  as  playthings  for  himself  and  sister  k 
number  of  the  pretty  stones  common  enough  in  the 
neighbourhood  of  the  river.    Among  these  stones  there 
was  one  partioalarly  brilliant,  which  attracted  the  notice  - 
of  the  child's  mother.    Some  time  afterwards,  she  men- 
tioned the  ciroomstanct)  to  a  neighbouring  farmer,  named 
Van  Niskerk,  who  was  visiting  the  fismily.    This  Van 
Niekork  had  heard  some  years  before,  from  Baron  Voa 
Ludwig,  a  government  land  surveyor,  of  the  probability  ' 
of  valuable  stones  being  one  day  found  in  the  bed  of  tbe- 
Orange  River,  and  he  was  curious  to  see  the  '  mooi.^ 
klipie,'  as  the  stone  was  termed.    On  asking  the  children, 
however,  for  it,  the  stone  could  not  be  found ;  subset 
quently,  it  was  discovered  a  few  yards  off  from  the  door 
of  the  house,  where  it  had  been  thrown  by  some  of  thft 
little  ones  who  had  played  with  it.    Van.  Ntekerk  h»cl 
no  idea  it  was  a  diamond,  but  considered  it  a  rare  stone, 
which  he  should  like  to  inquire  about.    He,  therefore^ 
asked  to  purchase  it  from  Mrs.  Jacobs,  but  she  langhpd 
at  the  idea  of  selling  a  stone,  and  told  him  that  if  he  had 
a  fancy  to  it,  he  might  keep  it. 

"  That  stone  wss  taken  ^t  to  Hope-town,  then  Odea- 
berg,  subsequently  it  found  its  way  to  Graham's-town, 
one  of  the  largest  towns  of  the  colony.  Some  believed 
it  worthless,  some  thought  it  might  be  a  diamond,  whiloi 
others  ridiculed  the  idea.  Dr.  Atherstone  finally  settled 
the  dispute,  pronouncing  it  a  dinmond  of  the  first  water, 
21A  carats  in  weight,  and  valued  it  roughly  at  £1,000."  • 

This  is  but  one  of  the  early  discoveria  that  nature 
seemed  determined  to  thrust  upon  human  industry. 

And,  now,  to  be  in  order,  I  will  turn  to  that  part  of 
my  note  book  referring  to  our  journey  outwards.  It  is 
due  to  Mr.  Streeter  to  state  that  the  expedition  which 
took  me  to  Africa  wss  organised  by  him,  m  the  autumn 
of  1870,  and  we  started  on  the  23rd  of  November  of  that 
year.  I  need  not  describe  here  the  vovage,  which  is 
generally  performed  by  steamer,  trom  ^igUmd  to  the 
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Cape  of  Good  Hope.  The  Boyal  Mail  ships  of  the  Union 
Company  ran  once  a  fortnight,  and  perform  the  voyagfe 
generally  in  about  five  wee^.  I  will,  therefore,  aMume 
that  we  have  arrived  at  Cape-town. 

Cape-town,  distance  about  7S0  milei.  Boads  are 
good,  and  easily  travelled  over.  Inland  Transport  Com- 
pany ran  wagons  twice  a  week,  at  a  charge  of  £12  per 
head,  including  a  reasonable  amount  of  luggage  per 
passenger.    Time  occupied  from  seven  to  ten  days. 

Algoa  Bay.  distance  aboat  SOO  miles.  To  explain  the 
difficulties  of  this  and  the  following  route,  it  is  necessary 
to  first  become  acquainted  with  the  cUipatic  conditions 
Of  the  country  passed  through.  For  about  nine  months 
of  the  year,  viz.,  autumn,  winter,  and  spring,  owing  to  the 
constancy  of  the  wind,  little  or  no  rain  fiUls.  The  three 
summer  months  (December,  January,  and  February),  are 
accompanied  with  sudden  and  s%vere  atmospheric 
changes,  giving  rise  to  storms,  aooompanied  with  large 
qnandties  of  rain  towards  the  close  of  every  day. 
During  the  dry  season,  owing  to  the  lack  of  foliage  and 
herbage,  it  is  exceedingly  difficult  to  find  nourishment 
for  cattle  or  horses.  In  thq  suoimer  season,  on  the 
other  hand,  the  riv«n  are  swollen,  and  the  excessive 
rainfalls  prevent  progress.  The  mode  employed  for 
transport  is  generally  the  ox-wagon,  a  rudely-built 
vehicle,  capable  of  being  pulled  to  pieces  in  crossing  a 
stream,  drawn  by  a  team  of  14  or  16  oxen.    The  rate  of 

?rogresa  is,  under  favourable  circumstances,  from  12  to 
6  miles  a  day. 

Natal.  The  distance  by  this  route  is  about  510  miles, 
and  much  that  applies  to  the  last-mentioned  is  equally 
applicable  to  this.  Of  the  three  routes,  this  is  perhaps 
the  less  civilised,  and  theiefbre  the  more  romantio  and 
picturesque. 

Cape  of  Gbod  Hope  is  the  principal  of  the  number. 
Katal,  Orange  Free  State,  Transvaal  Republic,  and 
various  tribes  of  coloured  population,  "  more  or  less 
civilised.  The  Orange  and  Vaal  rivers.  On  the  banks 
of  the  Vaal  river  stood  a  missionary  station,  Pniel, 
that  and  the  adjacent  country  being  the  disputed  terri- 
tory before  alluded  to,  and  the  present  diamond  fields." 

Having  thus  given  you  a  brief  description  of  the 
various  roads  to  the  fields,  I  propose  to  confine  myself 
in  the  subsequent  notes  to  one  only  ia  particular,  viz., 
Uiat  through  Natal.  I  select  this  for  several  reasons, 
and  not  the  least  being  that  it  is  undoubtedly  the  most 
important  in  relation  to  the  diamond  fields  in  a  scientiflc 
point  of  view. 

We  start  from  Durban,  a  small  seaport  town,  and 
passing  through  some  of  the  finest  and  most  picttireaque 
scenery  that  it  has  ever  been  my  good  fortune  to  witness, 
nake  for  Pietermaritzburg,  the  capital  of  Natal.  The 
ragged  rook  formation  of  this  portion  of  the  journey  ii 
oraad  in  the  extreme.  I  cannot  pass  without  remark 
uie  grand  waterfall  of  the  River  Umgeni,  about  U  miles 
ikom  Maritzburg.  The  falls  are  nearly  double  the 
lieight  of  the  celebrated  Niagara;  in  width  it  varies,  but 
at  the  extreme  summer  flush  the  volume  of  water  would 
1>e  some  20  yards  or  mors  across.  The  scene  is  awe- 
iaapiring  and  grand.  The  remainder  of  Uie  country 
passed  through,  until  the  Drakensberg  is  reached  is 
diaiaoteristio  of  African  scenery  in  general — rapid 
overs,  fertile  soil,  flat-topped  hills  or  table  mountains, 
and,  occaaonally,  small,  but  pretty  little  villages,  or 
towns,  as  the  colonists  in  their  warmth  are  apt  to  name 
them. 

We  arrive  now  atthe  Drakensberg,  and  make  our  pass 
at  an  elevation  of  6,400  feet  above  the  sea-level.  iSis 
is  indeed  an  interesting  portion  of  the  journey.  Not  only 
ia  the  situation  at  every  minute  opening  fresh  tud  stu- 
pendous scenery  to  the  tiaveller,  but  we  have  eome  to  a 
most  important  point  relating  to  the  history  of  tiie 
South  A&ioaii  diamond. 

This  rang*  of  mountains  &rniahe«  the  sources  to 
the  Orange  and  Vaal  rivens,  as  we  have  already 
■em.  The  road  from  henoe  to  the  fidds  embraces 
we    watsnhed  of   Umm   important  stzeaaM;  tbeio- 


fore  it  becomes  important,  before  we  proceed  farther, 
to  examine  somewhat  in  detail  tie  geologieal  constroo- 
tion  of  the  country,  furnishing,  aa  it  undoubtedly  must, 
some  light  on  the  origin  of  the  gem. 

Beibre,  however,  Ileave  this  descriptive  portioa  of  my 
p<^>er,  I  will  shov  yon,  by  means  of  coloured  diasraa^ 
taken  from  sketches  I  made  while  on  my  tour,  reprt«rnta- 
tion,  of,  first,  the  origin  of  the  Vaal  river  10,000  feetabove 
the  sea-level ;  also  a  scene  near  Harrismitb,  near  the  sum- 
mit of  the  Drakensberg. 

I  will  now  direct  your  attention  to  a  sectional  re- 
presentation of  the  country  from  the  sea-coast  to  Ao 
diamond  fields.  For  convenience  of  reference  it  is  taken 
nearly  north  and  south,  and  follows  the  line  indicated  on 
the  map.  I  feel  here  a  great  delicacy  in  teoohiiig  on  a 
subject  of  such  enormity  as  the  oonstitDtion  of  a  oo«- 
tinent  of  all  others  the  most  mysterious.  Always  has 
it  been  in  history  and  science  a  Sphynx,  and  until  the 
present  day  unsolved.  Of  its  geology  we  have  only  the 
faintest  notion  ;  its  richness  in  mineral  wealth  seems  to 
have  been  but  recently  brought  to  light,  and  the  present 
diamond  discoveries  were  as  unexpected  aa  they  have 
now  become  great  and  valuable. 

In  this  section  and  the  accompanying  rock  specimana, 
which  I  collected  to  illustrate  it,  we  can  teaco  oat, 
although  somewhat  obscurely,  some  of  the  more  genexal 
divisions  of  geological  era.  The  base  is,  of  courae, 
granite,  (tint^  pink),  metamorphic  rocks,  (purple), 
Silurian,  (blue) ;  old  rod  sendztOBO,  (brown),  new  red 
sandstone,  (lignt  brown) ;  a  small  portion  of  supposed 
Jurassic  formation,  (grey). 

I  again  repeat  that  these  divisions  axe  based  on  my 
own  observation,  and  ia  many  instancea  without  even 
seeing  the  rocks  alluded  to ;  but,  having  only  dee<-rip- 
tions,  these  therefore  must  be  looked  upon  as  giving  only 
a  general  idea  of  the  distribution  of  the  rocka  in 
general. 

I  think  I  need  scarcely  remind  you  how  these  totka 
have  been  formed ;  how  that  similar  agencies  ware  at 
all  times,  and  in  all  places  cm  the  surface  of  this  planet, 
producing  similar  results ;  how  th^  a  vast  ocean  onue 
covered  uie  whole  of  the  African  continent,  thmwing 
down  its  deposits  of  mud,  sand,  and  organic  remaina, 
layer  upon  layer.  Let  me  illustrate  this  to  you  by  meana 
of  a  diagram  of  this  great  rock  agency,  repraiaating  the 
bottom  of  an  ancient  or  modem  ocean. 

In  the  abstract,  this  ia  the  epitome  of  geologtcal 
science,  the  formation  of,  and  action  upon,  by  0U118B 
causes,  these  sedimentary  rocks  ;  the  mme  depoaitaoocor 
over  add  over  again,  and  the  g^logist  is  enabled  to  d»- 
termine  their  age  only  by  the  foasus  embedded,  and  the 
amount  of  induration  presented  by  each  substance. 

Now  let  us  see  how  this  applies  to  South  Africa.  HMe 
are  the  lowest  rocks— metamorphic  overlying  tiie  giaaite, 
which  wasonce  in  a  fluid  state,  and,  cooling  down,  allowed 
these  first  sediments  to  overlie  it.  All  traces  of  ODm- 
bustible  matter  entirely  obliterated,  all  signs  of  organio 
life — if  any  existed  at  that  time — have  been  oonfnseil  into 
the  muss  of  stone.  Both  granite  and  metamorphic  Took* 
form  the  base  of  Table  Mountain,  of  which  the  aooom- 
panying  series  of  specimens  will  serve  to  illustrate. 

We  have  then  (and  I  am  dealing  in  broad  and  seoend 
divisions)  the  Silurian  rocks,  containing  supposed  traces 
of  organic  life.  The  upper  portion  of  Table  Momitaio, 
and  muohof  the  coast-line,  consist  of  thia  formation. 
It  assumes,  as  it  were,  a  transitional  link  between  tbe 
fossil-bearing  deposits  and  the  igneous  rocks,  granite, 
&c.  There  are  distinct  tiaoec  of  carbonaceona  m«ttar, 
but  of  so  altered  a  character  as  to  render  it  impoaaitds  to 
assign  any  certain  laws  aa  to  its  formation.  At  one  ti—et 
peat,  mess,  ox  marina  plania — ^perhapa  forests — covered  tlM 
area  of  the  soil,  whidi  subaeqneii^y  was  oonvested  by 
the  overlying  strata  into  coal,  again  to  be  traosfiamw^ 
into  anthracite.  Like  ttanoformatioos  are  Mill  g(oti>g 
on  in  the  preaunt  day. 

Tbe  next  system  I  rimU  apeak  of  eilihrwMa  a  latga 
series  of  defOMti.    ItwiUbssaaBtiMtttiaaoaMiy,  f 
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a  oertain  marked  divition,  ia  formed  by  a  ancceaaion  of 
fanllekd  layera,  consisting  of  an  extensive  basin.    This 
IS  aoppoeed  to  be  the  result  of  an  enormous  lake ;  hence 
the  term  "  lacoatrine"  has  been  given  to  these  rocks  by 
Bain  and  other  African  geologiats.    The  deposition  is 
legnlar  throughout,  and  recorda  much  in   tiie  early 
history  of  the  continent.     It  shows  tiiat  the  unknown 
interior,  aa  far  as  at  preeent  explored,  was  a  vast  lake, 
or  land-looked  sea,  devoid  of  organic  life  to  a  remark- 
able degree;   that  the  waters  have  gradually  retired, 
and  by  no  convulsion  of  nature,  as  at  previous  times,  was 
the  land  at  this  period  formed.  It  is,  by  comparison  with 
oar  British  order,  aacribable  to  that  period,  known  as 
the  old  and  new  red  sandstones ;  first,  because  it  contains 
the  coal  measures  intervening ;  and  secondly,  inasmuch 
as  an  extinct  form  of  life,  co-eval  with  the  Labyrinthoion, 
lived  in  the  waters,  called  the  Dicj/mdon. 

With  regard  to  the  coal,  in  quality,  it  is  considered 

hy  competent  judges  to  be  excellent;   with  regard  to 

qoiintity,  if,  as  there  is  every  reason  to  suppose, .  it  is 

'    equally  distributed,  some  thousands  of  square  miles  exist 

in  area. 

Now,  while  under  the  ocean,  these  strata  have  been 
fractured,  or  broken  laterally,  by  outbursts  of  igneous 
matter ;  this  I  can  better  explain  by  the  aid  of  a  dia- 
gram, ihowing  the  eruption  of  greenstone. 

The  project  matter  we  will  refer  to  this  evening 
nnder  the  general  title  "  greenstone."  And  when  the 
water  of  tne  ocean  receded,  it  left  the  hard,  brittle  sub- 
stance exposed  to  atmospheric  influence,  until  boulder 


that  diamond  is  but  equivalent  to  cinder  or  charcoal. 
Chemists  Call  it  carbon. 

Here  are  some  valuable  farts  with  which  I  happened 
to  become  acquainted,  through  a  praotii  ul  inginccr,  who 
had  hud  great  experience  in  rucK-boiing  by  the  aid  of 
diamond-drills.  He  said: — "AU  those  pieces  of  carbon 
or  boart  having  a  decided  fracture,  without  gl»ze,  are 
useless,  being  considerably  too  soft  for  I'Ur  purpose ;  but 
by  heating  the  same  pieces  of  substance  (wiihuut  exposnio,. 
I  presume),  wo  can  sometimes  achieve  that  glaze,  but  at 
others,  strange  to  say,  the  diamond  becomes  rotten,  and 
falls  to  pieces  when  set  in  the  drill."  Thus  the  adaman- 
tine quality  is  peculiar  to  the  polished  or  glos-sy  surface. 
By  reason  of  this  bright  surface  is  the  diamond  easily 
distinguished  from  other  and  like  transparent  stones.  A 
child  could  select  a  diamond  from  a  number  of  pebbles, 
as  has  been  often  verified  at  the  dijtgings  in  children 
picking  them  up  accidentally  after  the  rains. 

Thus  little  do  we  know  about  the  diamond.  How  ib 
occurs  in  nature ;  how  it  has  been  formed,  and  where, 
are  mysteries  obscure  in  the  extreme.  In  India,  and  other 
places  where  diamonds  have  been  discovered,  evidently 
rivers  and  floods  have  brought  them,  in  common  with 
other  and  softer,  and  therelore  water-woin,  pebbles  from 
higher  localities.  In  Africa,  the  same  observations  equally 
apply,  as  I  will  now  endeavour  to  ex|<lain  by  my  next 
diagram,  which  is  that  of  a  sectii^n  of  Vaal  River,  the 
bed  of  which  is  rock ;  greenstone  the  first  deposit ;  the 
I  second  clay  ;  and  the  third  "  dianiondiferous."  From  this 
we  learn:  —  1.  How  the  first  diamonds  were  dis- 
2.  Many  have  been  washed  into  the 


a/ler  boulder  was  riven  asunder,  and  the  appearance  j  covered  on  hills. 

IB  presented  to  the  observer  of  the  present  day,  indicated  ocean,  &c. 

by  the  diagram  of  a  water-worn  greenstone  hill.  I  told  yon  that  there  was  little  difficulty  in  distinguidi- 

This  brings  ns  to  the  tertiary  deposits.     Ignoring  as  ing  between  a  diamond  and  many  other  pretty  stones- 

nnJeTant  the  small  portion  of  jnraasic  or  oolitic  forma-  found  in  conjunction  with  it.    I  will  endr^vour  to  de- 

tion,  shown  on  the  map,  and  in  no  way  connected  wiUi  monstrate  that  &ct  practically  by  an  experiment  of  a 

the  history  of   the  mamond,   it  is  in  three    tertiary  diamond  amongst  pebbles.     But  the  beet  and  most  nn- 

deposits  that  the  diamonds  of  South  Africa,  as  in  common  erring  test  is  that  of  specific  gravity.     Specific  gravity,, 

with  those  of  Brazil  and  Tmljn,  have  been  hitherto  dis-  or  relative  weight  to  water,  is  taken  as  shown  by  the  es.- 

eovered.  periment  of  ta£ng  specific  g^vity. 

Huis  reviewing  and  comparing  with  oar  British  rocks,  I     We  have  now  come  to  a  most  important  and  interesC' 

the  formation  of  Sooth  Africa  presents  the  following  brief  ing  portion  of  mv  notes.    Hitherto  I  have  told  you 

contrast: — 1.  The  lower  rocl^  up  to  and  including  the  what  has  already  Deen  known  in  substance  about  the 

new  red  sandstone,  are  iully  developed,  especially  the  diamond.    I  have  now  to  describe  to  you  something 

latter.    2.  That  since  that  era  no  great  disturbance  of  which  has  never  before  been  known  atsociated  with  the 

elevation  has  taken  place.     3.  The  Jurassic  division  of  gem.    I  say  interesting,  because  it  promises  to  throw 

rocks  are  pcuiially  developed,  while  the  chalk  is  remark-  light  on  that   difficult   and   mysterious  problem,  the 

ably  deficient.    The  debrU  forming  the  tertiary  deposits  matrix  of  the  gem ;  and  important,  because,  commercially, 

is  composed  of  shales,  hard  sandstones,  and  igneous  it  is  calculated  to  enrich  not  only  this  country  but  the 

rocka^  together  with  the  agates,  whose  origin  is  derived  whole  civilised  world. 


from  the  flint-like  secretions  in  these  igneous  rocks,  and 
amangst  these  substances,  in  the  form  of  water-worn 
pebhlea  and  sand,  the  diamonds  are  found  to  exist. 

We  are  now  in  a  position  to  take  to  our  waggon  from 
the  point  we  left  il^  viz.,  in  the  scorching  desert  over 
the  Drakensberg.  We  follow  the  line  of  route  on  our 
SMtian,  and  we  find  how,  through  denudation,  the  rocks 
have  been  worn  into  unequal  surfaces.  The  general 
indnistion  of  the  coontry  is  towards  the  point  marked 
Btotmberg;  a  range  of  mountain-like  escarpment  cor- 
'  lespooding  with  the  Drakensberg ;  fit>m  thence  to  the 
iblds  the  coontry  is  highly  barren,  indeed,  it  forms  one 
ot  the  borders  to  the  great  desot  supposed  to  exist 
throoghoat  the  whole  interior. 

We  will  now  presume  our  arrival  at  the  fields.  The 
anect  of  the  country  alters  remarkably  within  a  distance 
ct  some  five  or  six  nules  of  the  Vaal  river,  undulating 
and  slightly  wooded,  with  abundance  of  water- worn 
pebbles  nnder  foot.  Diamonds  have  been  found  trans- 
potted  with  water-worn  pebbles  some  miles  away  from 
the  river's  bank,  evidently  showing  that  the  origin  of  all 
the  gems  is  at  no  higher  distance  up  the  stream. 

Perhaps  it  will  be  as  well  to  confine  our  attention  now 
more  particularly  to  the  subject  of  the  constitution  of  the 
diamond  as  a  substance,  and  its  occurrence  in  nature. 
What  is  a  diamond  f  Carbon  and  an  element,  as  shown 
by  the  experiment  of  burning  a  diamond.    Thus  we  see 


It  is  no  idle  speculation  which  endeavours  to  sofve- 
this  problem,  otherwise  rather  it  is  in  the  legitimate 
scope  of  science  as  enriching  the  useful  arts.  We  know 
all  about  iron  and  coal ;  we  can  estimate  our  prosperity, 
and  know  ^e  extent  of  our  wealth  in  this  respect, 
because  we  know  their  origin  and  whero  to  find  them  ; 
and  could  we  apply  the  same  remarks  to  the  diamond, 
its  search  would  become  an  industry  instead  of  a  specula- 
tive lottery,  I  am  aware  of  the  fact  that,  should  a 
certain  source  be  discovered,  diamonds  would  no  longer 
hold  the  high  market  value  they  now  command  by 
reason  of  ranty ;  but  there  are  many  uses  they  could  be 
applied  to  in  the  arts,  and  many  more  could  no  doubt  be 
discovered,  sustaining  a  regular  market  value  very  little - 
less  than  the  rough  stone  now  commands. 

With  regard  to  my  note.  About  thirty  miles  from  the 
principal  of  the  camps,  Fniel,  stood  a  Dutch  farm-house 
occupied  by  a  boer.  Tan  Wyk,  who  found  diamonds 
plastered  accidentally  in  the  walls  of  his  house.  The  mod 
came  from  a  neighbouring  pond.  The  surface  soil 
all  over  the  farm  was  of  the  same  nature,  and  contained 
small  fragments  of  diamonds.  And  then  the^  came  to  the 
bed-rock,  and  abandoned  further  work.  This  bed-rock  I 
will  describe.  It  was  not  the  pot-clay  of  the  river,  but  a 
haid,  yet  rotten  substance  ;  it  contained  agates,  bioken 
and  shaip,  and  here  is  the  curious  part  of  the  story. 
The  lower  they  dug  intp  it,  whidi  in  some  places 
'  Jigitized  by  VJO 
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seemed  with  limit  in  depth,  larger  diHmonds,  more 
perfect  in  shiipe,  were  brought  to  light.  On  the 
river  banks  it  is  just  the  reverse.  The  diamond> 
were  found  embedded  in  this  substnnce,  and  largi-i 
diamonds,  with  few  exceptions,  than  have  been  found 
in  the  whole  history  of  the  gem,  discovered  in  th< 
short  space  of  a  few  months.  The  diamonds  were  sc 
plentiful  that  a  given  space  was  almost  inviriable  ii 
in  its  yield  of  prizes,  and  when  the  richer  portions  wen 
discovered,  fabulons  prices  were  given  for  cl>tims. 
Becent  mails  from  the  fields  inform  us  that  a  small  por- 
tion of  a  claim  sells  at  £10,000  ;  and  the  Times,  only  » 
few  weeks  ago.  remarked,  in  a  verydescriptive  and  well- 
informed  article,  that  while  at  the  Vaal  River  claims,  on< 
ia  successful  out  of  every  four  who  search  for  diamondh 
tA  this  curious  locality,  three  out  of  four  are  favoured  by 
fortune. 

Now,  it  is  curious  that  such  should  occur  in 
this  spociil  locality,  but  the  following  facts  seen' 
to  put  another  face  to  what  might  appear  at 
first  a  series  of  fortnitoiu  circumstances  favouring 
the  diamond  seekers.  The  locality  I  am  rererring 
to,  known  in  the  accounts  sent  to  England  under  th<- 
tiUe  of  "Dr^  Diggings  at  Du  Torts  Pau,"  "De  Beer's 
Farm,"  &c.,  is  situated  between  and  on  the  wnter-shed 
of  two  rivers,  the  Mooder  and  the  Vaal ;  neither  river. 
therefore,  could  have  brought  the  diamonds  to  thin 
locality.  There  is  no  sign  of  water  action  (except  as 
lain),  and  the  diamonds  are  unassociated  with  any  sub- 
stance which  shows  marks  of  water-wearing. 

Are  we  not  justified  in  now  building  up  a  suggestion, 
not  as  yet  developed  sufficiently  to  call  it  an  hypo- 
thesis, of  this  being  a  diamond  centre,  and  that  insteail 
of  water  transpoiting  them  to,  it  has  taken  them  from 
hence  to  the  river,  as  we  have  already  seen  from  collateral 
evidence  that,  where  three  exist,  only  one  has  been 
crashed  away. 

A  few  more  words  on  this  subject.  Two  substances 
are  generally  found  associated  with  the  diamond,  as  at 
the  "  Dry  Diggings,"  viz.,  garnet  and  peridot.  Peridot 
ia  technically  olivine,  one  of  the  basic  substances  of 
greenstone ;  the  second  is  garnet,  and  garnet,  in  the 
neighbourhood  of  the  Vaal  River,  is  invariably  associated 
■with  greenstone.  Now,  I  will  briefly  illustrate  a  few 
&cts  about  this  garnet.  The  old  proverb  reminds  us 
that  a  mm  ia  known  by  his  companions,  and  perhaps 
that  might  equally  apply  to  many  other  things,  espe- 
cially the  diamond. 

Here  is  a  specimen  of  garnet  in  matrix-shale,  found 
at  Graham's-town  ;  angles  sharp,  &c.  Here  is  another, 
green ;  but  the  greenstone  dykes  have  passed  through 
and  broken  these  strata,  and  probably  hrought  up  these 

famets  in  a  confused  state,  as  in  these  two  specimens, 
f  the  gurnets  and  agates,  which  wo  know  are  of  the 
same  formation,  why  not  the  diamonds,  and  in  tiie 
manner  this,  my  last  diagram,  represents. 

And  now  I  must  conclude,  applying  our  knowledge 
and  experience  in  the  value  of  this  great  diamond  dis- 
covery at  the  Cape.  As  to  the  extent  of  the  diamonds 
on  the  banks  of  the  river,  only  small  portions  have  been 
searched.  Diamonds  no  doubt  exist  along  their  entire 
banks.  Diamonds  have  been  washed  into  the  sea,  and 
lower  down  the  V»al  and  Orange  rivers.  The  limit  of 
the  Tuffa  rock,  and  on  the  north  side  is  as  yet  unknown, 
and  probably  the  extent  of  this  diamond  formation  also. 

A  diamond  was  burned  (supplied  by  Mr.  Streeter), 
to  demonstrate  the  constitution  of  the  gem.  This  and 
many  interesting  diagrams  and  a  large  map  of  the  dia- 
mond-fields, by  Wyld,  of  Charing-crosa,  forming  illos- 
trattons  to  the  paper. 

DISCUSSION. 
Professor  Tennuit  said  it  was  just  twenty  years  since 
a  paper  of  a  similar  kind  was  read  in  that  room,  on  the 
nsnUs  of  the  Great  Exhibition  of  1861,  calling  attention 


I  the  jewels  in  that  Exhibition ;  and  at  the  conclugioa 
of  that  lecture  the  probability  was  snggest«i  of  turh 
stones  being  found  in  new  localities,  amongst  which 
.lere  mentioned  Australia  and  Cape  Colony,  in  both  of 
which  pliices  diamonds  had  since  been  found.  It  w«s 
just  five  years  since  the  8rst  diamond  was  found  at  the 
Cape,  namely,  on  the  12th  Mnrch,  1867.  It  was  sent 
over  to  this  country  ;  a  model  was  exhibited  in  the  Paris 
Rxhibition,  and  he  saw  the  gentleman  in  the  room  who 
had  cut  it.  It  originally  weighed  21 J  carats,  but  aflt-r 
iiitting  it  was  reduced  to  10},  and  was  now  in  thepoa- 
session  of  Messrs.  Qarrard.  During  the  first  two  rem 
ibout  20  diamonds  came  over.  Sir  Roderick  Mnrchison 
was  one  of  thnse  who  disbelieved  in  their  ezistf-nre.  and  he 
(Ftofessor  Tennant)  had  hid  the  greatest  difficulty  in 
eonvinc-ing  him  that  diamonds  were  really  found  Oten, 
though  he  did  eventually  do  so.  having  challenged  him 
'o  inspert  one  of  the  stones.  He  must  difier  somewhat 
from  Mr.  Tobin's  geological  statements.  It  was  a  ntther 
liebiibible  subject  as  to  gameta  being  always  found  in 
greenstone  rock ;  they  were  fbnnd  most  oommoidy 
in  micaceous  schist,  and  only  sparingly  in  the 
greenstone.  They  were  also  fonnd  in  gnriasous 
and  in  many  volcanic  rocks.  With  regard  to 
the  speciflr  gravity  of  diamonds,  there  were  other  stones 
heavier,  and  the  topaz,  which  was  a  white  stone,  was  of 
exactly  the  same  specific  gravity.  The  diamnnd  was, 
however,  easily  distinguished  by  its  hardness,  for  a  piece 
of  corundum  would  scratch  the  topas,  but  wonid  not 
touch  the  diamond.  This  was  an  easy  test  th(>refi>re, 
but  it  was  not  at  nil  wise  to  try  to  scratch  one  diamood 
with  another,  because,  diamond  being  very  brittle,  it 
might  easily  be  split  With  regard  to  agate,  that  was 
found  in  abundance  in  igneous  rocks,  more  especially 
that  called  amygdaloid,  which  was  liable  to  dncomposi- 
lion  when  the  agates  were  wathed  out.  Tlf^  were 
found  in  considerable  quantities  in  Germany,  also  near 
Perth,  Dunkeld  and  Montrose,  but  no  diamonds  were 
found  there.  On  the  table  there  waa  a  very  gond  collec- 
tion of  specimens  from  the  Brazils,  showing  the  diamonds 
anil  the  associated  minerals  with  the  green  peculiar  sand- 
stone with  which  they  were  generally  asso^-iated  in  that 
country.  It  was  the  collection  of  the  Rev.  Mr. 
Nichnla.  He  would  add  that  there  was  a  series  of  very 
interesting  papers  on  the  geology  of  South  Africa  in  the 
List  three  numbers  of  the  Otological  JomtuU. 

Kr.  Streeter  observed  that,  so  far  from  the  diseo'veiy 
having  reduced  the  value  of  diamonds,  small  stones  tind^ 
.  single  carat  in  weight  had  gone  up  about  ten  par  cent. 

Kr.  B.  BawUnson,  C.B.,  said  that  up  to  the  reoent 

discoveries  the  price  of  diamonds  had  been  as  the  sqoare 
nf  their  weight,  but  this  rule  would  not  obtain  any 
longer,  and  he  had  recently  seen  considerable  quantities 
sold  in  London,  under  the  hammer,  at  fignres  which 
showed  that  this  rule  could  not  now  be  applied.  If  a 
diamond  of  the  prnt- st  water  of  one  carat  was  wortii  from 
£20  to  £26,  then  a  diamond  of  two  carats  of  the  same 
quHlity  and .  colour  would  be  worth  fonr  times  as 
much,  according  to  the  old  rule,  but  he  thought  these 
prices  were  not  now  obtained.  With  regard  to 
the  use  of  diamonds  fcr  drilling,  it  was  not  fibe 
jeweller's  diamond  which  was  so  used,  but  a  material 
of  the  diamond  character,  though  without  its  beautiful 
appearance,  called  carbonado.  Its  price,  as  used  for  gem- 
rutting  and  other  purposes,  was  fbrmerly  about  five  francs 
per  carat,  but  about  twelve  months  ago  the  price  bad 
gone  up  to  thirty  francs.  Whether  the  real  gem  itarli^ 
if  imperfect  in  colour,  would  take  the  place  nf  that 
material  for  such  purposes,  he  could  not  say.  He  had 
been  much  interested  in  the  paper,  though  he  onnid  not 
Nay  he  was  much  instructed  by  the  geologioel  disrnarions 


of  the  author,  who,  he  thought,  1 
as  some  of  bis  statements  would  not  pass  mostn-  in  any 
congregation  of  geologists ;  and  altiionrii  he  thnogfat  he 
had  diaooveied  what  waa  the  tme  maviz  of  diaaiooJ% 
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from  hM  own  deaciiptioo  it  appeared  thejr  were  as  iar 

•ff  that  diaonveiy  aa  ever,  far  it  was  quite  dear  that  thia 

lock,  which  so  easily  disintegrated,  waa  a  modem  farma- 

tkm.  not  a  true  rook,  bat  more  of  k  oonglomerate.    He 

bad  seen  several  specimens  sold  at  Messrs.  Dubenham's 

«t  what  waa  called  the  diaibund  in  its  matrix,  but  it 

was  quite    evident    that    they  were   only  emtio  dia- 

anods  imbedded  in  a  conglomerate.    It  had  yet  to  be 

discovered  whether  the  dimnond  had  a  tme  matrix  like 

ether  getna.       Some  chemists  and  minenilogists   were 

of  opinion    that   it   waa  not   of    mineral   formation 

at  aU,  bat  waa  a  crystallised  gam,  as  amber  was  a 

fossiliwrt  gnm.     It  was  certain  that  they  were  found  of 

all  eoiomt*,  with  cavitiea,  and  with  foreign  bodies  in 

them,  and  up  to  this  time  there  was  no  reliable  record 

of  a  diamond  having  been  found  in  what  could  strictly  be 

considered  a  matrix.     AgHin,  it  was  not  at  all  necessary 

tobstieve  that  the  floods  in  former  times  were  greater 

than  at   present;    the  action  of  a  river  through  so 

many  eenturies  was  to  oscillate  from  side  to  side,  and 

thos  padnally  to  wear  a  larger  channel,  although  the 

eriginal  duumel  might  have   been   no  larger  than  at 

present.     With  regard  to  greenstone  and  trap  dykes, 

thry  coold  have  nothing  to  do  with  the  diamond,  for 

they  weie  as  general  as  the  crust  of  the  earth,  while  the 

^lonond.  was  only  found  in  certain  places  and  under 

pr«aliaT  circamitiinces.     What  the  past  history  of  the 

country  may  have  been,  and  what  was  the  parent  of  the 

diamond,  was  ntill  unknown.  Almost  all  that  was  known 

wu  as   had  been  shown  by  the  beautiful  experiment 

that  evening,  that  it  was  almost  pure  uurbon,  with  a  very 

alight  tntce  of  earthy  water  in  it,  and  the  purer  the 

eoloar  of  the  diamond,  the  more  perfectly  would  it  be 

eoosumed. 

Hr.  Itrsetar  said  that  no  judge  of  diamonds  would 
think  of  baying  stones  by  a  tough  rule  of  squaring  the 
t«iCH  aceocding  to  the  sise.  It  all  depended  on  the 
qoality.  He  had  known  a  diamond  of  two  carats 
fetch  £112. 

Tha  Chaizman  said  that  diamonds  were  not  only  use- 
fal  for  porposee  of  adornment,  but  also  in  many  pur- 
poees  in  the  arts.  He  had  in  his  hind  an  instrument  con- 
sisting of  a  hollow  cylinder,  with  a  few  diamonds 
arranged  round  the  end,  which  Mr.  Streeter  informed 
faim  waa  used  for  boring  the  hardest  rocks,  and  nothing 
cool't  withstand  it.  There  were  many  other  processes 
which  would  be  facilitnted  if  there  were  a  more  plentiful 
anpply  uf  diamonds.  He  concluded  by  moving  a  cordial 
Tote  of  thanks  to  Mr.  Tobin  for  his  valuable  and  inte- 
restiDg  lecture. 

A  Gsntlaouui  present  said  he  had  a  son  at  the  Cape, 
who  bad  recently  written  to  say  th<it  from  a  small  claim 
on  the  diamond  fields  he  had  taken  140  diamonds,  one 
weighing  67  carats. 


Exact  nse,  46|  catata. 


Profrssor  Tennant  kindly  lent  the  following  three 
woo<leiit*  of  the  finest  diamond  received  &om  the  Cape, 
which  Wished  when  found  83|  carats,  and  which  hod 
keen  named  "  The  Star  of  South  Africa" : — 


Side. 


Faoek 


Back  a«  Cot. 


THE  COORG  FORESTS. 
By  Lt.-Col.  Wraggs. 

In  the  paper  I  read  before  a  meeting  of  the 
Society,  on  the  1st  December  last,  on  "  Indian  Foreets 
and  Indian  Railways,"  I  referred  to  the  great  extent  of 
forest  in  the  province  of  Coorg,  and  contrasted  its  forestal 
production  with  that  of  the  other  British  and  native  forests 
m  India  ;  and  therefore  perhaps  a  short  description  of  the 
Coorg  forests  may  be  interesting  to  some  of  the  memben 
of  the  Society. 

The  small  province  of  Coorg  lies  in  the  south-western 
comer  of  Mysore,  and  is  formed  by  the  summits  and 
eastern  declivities  of  the  Western  Ghuuts,  which  separate 
it  on  the  south  and  west  from  the  forests  of  North 
Malabar  and  South  Canara,  while  its  northern  and 
eastern  boundaries  merge  into  the  table-lnnd  of  Mysore. 
It  is  about  sixty  miles  long  by  forty  broad. 

It  possesses  a  very  moist  climate,  except  in  the  dry 
eastern  districts,  and  during  the  month  of  July,  when 
the  monsoon  is  at  its  height,  as  much  as  74  inches  of  raia 
have  been  registered,  and  for  several  days  in  succession 
88  much  as  five  or  six  inches  of  rain  have  fallen  within 
twenty-fourhonrs.  Duringtheoold  months,  from  October 
to  January,  the  daily  mean  temperature  is  65"  Fahr.,  and 
during  the  warm  months,  or  from  February  to  May,  the 
daily  mean  temperature  is  70°,  while  in  the  monsoon 
season,  or  from  June  to  September,  the  temperature  is 
very  equable,  ranging  between  60°  and  7fi°. 

The  prevEiiling  winds  are  westerly  just  before  and 
during  the  monsoon,  and  N.E.  direcUy  afterwards,  and 
E.  to  S.E.  during  the  rest  of  the  year.  Curing  the  mon- 
soon the  sun  is  often  not  seen  for  weeks,  and  Uie  greater 
part  of  December  is  foggy. 

One  of  the  most  beautiful  views  obtainable  in  Coorg  ia 
that  presented  to  the  spectator  from  the  summit  of  the 
Brahmagiri  hill,  on  its  western  borders,  close  to  which 
the  river  Cauvery  takes  its  rise,  from  whence,  as  far  as 
the  eye  can  reach,  looking  north-westerly  and  south- 
easterly, you  behold  ridge  after  ridge  of  grassy  or  forest- 
clad  hills,  now  gently  sloping  down  in  wavy  lines,  now 
bold  and  abrupt,  raising  their  steep  summits  into  the 
dear  blue  air,  while  the  distant  hills  in  Mysore  and  the 
Wynaad,  with  those  of  Dodabetta,  &o.,  over  8,000  feet 
high,  on  the  Neilgherries  are  clearly  visible,  and  in  the 
west,  at  a  distance  of  about  thirty  miles  below  the  steep 
Qhauts  appears  the  line  of  coast  of  North  Mitlabar  and 
South  Canara,  intersected  by  broad,  bright,  serpentine 
rivers,  and  the  dark-blue  Indian  Ocoan. 

Extensive  forests  clothe  every  mountain  range  almost 
to  the  summits,  save  here  and  there,  where  the  clearing 
of  a  cofiee  plantation,  or  other  patches  of  cultivation,  or 
park-like,  open  glades,  with  their  boiiutiful  green  sward 
and  varied  foliage,  afford  a  charming  variety  to  the 
landscape;  while  t^e  more  level  eastern  districts  are 
covered  with  bamboo  jungles,  interspersed  with  such 
trees  as  are  peculiar  to  those  localities;  but  in  vain  the  eye 
searches  for  the  usual  indications  of  civilised  life,  such  as 
towns  and  villages,  churches,  castles,  &c.,  and  it  is  only 
here  and  there,  in  nooks  and  comers,  euscjnsed  amongst 
groves  and  clusters  of  cultivated  trees,  and  betrayed 
by  a  wreath  of  smoke,  can  one  discover  the  thatched 
houses  of  the  Coorgs,  who  love  a  solitary  abode  near  their 
fields. 

The  general  arapearanoe  of  the  coimtry  varies  con- 
siderably  in  the  dmerent  districts.    In  tae  north,  the 
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hills  are  gently  rotmded,  alternating  with  tloping  glades, 
intenpersed  with  clomps  of  forest  trees,  resembling  the 
finest  park  scenery.  Near  Menara,  the  capital,  centrally 
aitonted.  the  hiJls  are  closer  together  and  more  abrupt, 
with  deeper  and  more  wilJ  ravines,  while  towards 
Fraserpet,  on  its  eastern  confines,  the  country  assumes 
the  champagne  character  of  the  adjoining  Mysore 
plateau,  with  scutt-red  solitary  hills ;  and  to  the  south  of 
Mercara  the  country  is  open,  with  woods  neither  dense 
nor  hi^h,  but  having  beautiful  grassy  downs,  rising  from 
eztensiTe  rice-pr<  da -ing  valleys.  The  E  istem  frontier, 
l)etween  the  rivers  Cauvery  and  Lakshmona-tirtha,  ex- 
hibits an  almost  uninterrupted  and  impervious  forest. 

The  table- land  of  Mercara  averages  an  altitude  of  3,600 
-  feet  above  the  level  of  the  sea.  Looking  upon  Coorg 
with  the  eye  of  the  forester,  the  most  superficial  survey 
will  not  fail  to  discover  valuable  timber  trees,  scattered 
all  over  the  province.  Small  as  the  country  is,  there 
ore,  nevertheless,  distinct  tracts  with  trees  peculiar  to 
them.  The  two  prominent  zones  are  those  of  the  hill 
forests  and  the  hillock  jungles.  Botanically,  they  may  be 
classed  as  evergreen  and  deciduous  forests,  the  former 
clothing  the  Obauts,  the  latter  the  eastern  hill-tracts. 
All  along  the  slopes  of  the  Qhauts  the  poon  is  dominant, 
4ittaining,  when  matured,  the  height  of  100  feet ;  its  wood 
is  clean,  tough,  and  elastic,  and  is  better  adapted  than 
Any  other  true  for  ships'  masts  and  spars.  By  its  side  is 
found  the  black  dammer  tree,  which  also  attains  a  great 
height,  and  is  readily  distinguishable  at  a  distance  by  its 

.  peculiar  red  foliage;  it  yields  a  valuable  resin.  The 
jLlexandrian  laurel  affords  a  fragrant  resin,  its  seeds 
yielding  the  "  pinnay ''  oil.  The  gamboge  and  the  wild 
cinnamon  tree  abound,  and  other  trees  of  common  occur- 1 
fence  are,  the  ebony,  the  wood-oil  tree,  the  jack-tree,  the 
iron-wood  tree,  the  white  and  the  red  ced'irs,  the  wild 
clove,  and  wild  natmeg  trees. 

The  forests  of  the  Ghauts  are  so  dense  and  tangled  by 
thorny  underwood  and  creepers,  that  they  can  only  be 

'  penetrated  by  beaten  paths,  and  under  the  guidance  of 
those  familiar  with  their  formidable  mazes.  The  many 
denst^ly-shaded  mountain  rills  and  torrents  are  generally 
«mbanked  with  a  great  variety  of  ferns,  among  which  the 
stately  fern  tree  is  prominent.  The  most  common  ferns 
met  with  in  Coorg  are  Aerophortu  immersut  and  pulcher  ; 
Adiantuiit  lunula  I  urn ;  Alsophila  lattbro»a  (common  tree 
fern);  Anjiopttrit  evecla;  Aaplenium  fureatum ;  Blechnum 
•oritntale ;  Cheilanthn  farinota ;  I)avalli0  tennifoUa ; 
•Ohichenia  dichotoma ;  Hemioniti)  eordata ;  Lattrta 
vriatata,  eoekhata,  fateiloba,  and  oehthoda  ;  Nephrodimn 
tnolle  imd  terminana  ;  Hephrohpit  txattata  and  tubero»a  ; 
Otmunda  regidh  ;  Folbpodium  regultfum ;  Pttrit  aquilina, 
tretica,  hmgifolia,  peUutida ;  Sagtnia  eeadunata ;  and 
Sehizoloma  eiuifoUum.  The  following  tree  ferns  are  also 
common,  viz.: — AtpUnium  pUniem^ ;  Botryekium  vir- 
ginieum  ;  Savallia  buUata  ;  J)iplanum  polypodioidtt ; 
Pleopeltit  Mviilet  ani  oxylota;  Tnehomanet  JUicuia  ;  and 
Vittaria  ehngala. 

In  other  places,  delicate  reeds  stud  the  more  humid 
"hanks  of  streams.  Stont  rattans,  with  terrible  spines  and 
Blender  flagelli  lashing  the  air,  to  keep,  as  it  were, 
'intruders  at  a  distance,  climb  in  all  directions  in  the 
forest,  and  surmount  with  their  feathery  leaves  the 
highest  trees.  Favoured  by  the  constantly  moist  atmo- 
sphere, the  stems  of  many  of  the  trees  are  speckled  with 
'Lchens,  or  covored  with  rare  orchids,  mosses,  end  other 
'  parasites.  Festoons  of  wild  pepper  and  gigantic  creepers, 
"Which  again  support  the  more  slender  herbaceous  vines 
-of  convolvulus,  thunbergia,  ipomcea.  Sec,  stretch  from 
"tree  to  tree  in  the  most  fantastic  interlacings,  and 
gorgeously  decorate  the  grand  timber  trees,  verdant 
with  their  foliage  and  many-hued  flowers. 

The  soil,  almost  everywhere  covered  with  a  humid 
rich  stratum  of  vegetable  mould,  highly  forour*  the 
growth  of  plants  loving  moisture,  such  as  the  Indian 
arrowroot,  the  long-rooted  turmeric,  the  wild  ginger,  and 
MpeoiaUy  the  highly-valued  cardamom,  of  the  cultivation 
ofwhich  I  will  speak  hereafter. 


Whecevar  the  hills  are  denuded  of  foreat,  they  an 

clothed  with  a  dense,  coarse   grass,  which  at   timea 
greatly  impedes  their  ascent. 

As  Uie  western  forests  are  left,  and  the  eaatem  diatrioti 
approached,  many  of  the  trees  before  mentioned  are  atill 
met  with,  in  addition  to  those  more  chaiacteriatic  of  a 
drier  climate.  On  entering  into  the  more  open  ooontry, 
wo  find  upon  the  grassy  glades  smaller  trees  and  ahruM, 
disposed  with  an  artless  ^raoe,  that  the  landsoupe 
gardener  in  vain  seeks  to  imitate.  Hero,  spring  and 
summer,  in  sweet  embrace,  hold  perpetual  sway,  and  the 
very  air,  so  cool  and  fresh,  seems  imbued  wiui  life  and 
health.  Many  flowering  shrubs  and  herbs  here  greet 
the  eye,  among  others,  the  aromatic  jasmine,  with  iU 
pure,  white  flowers  ;  the  Coorg[  rose,  in_  its  rustic 
simplicity ;  the  Oloriota  tuptrht,  with  its  flaming  ooroIJa; 
the  Mekutoma  matabarieum,  with  ita  strange-looking 
ribbed  Reaves,  and  splendid  mauve-coloured  flowers ;  the 
Coorg  lilac,  with  its  small,  racemes  of  flowera,  and 
the  Aditia  huMitit,  with  traslaoent  rose-coloured  flowera, 
that  look  as  if  they  hadbeenoutout  of  a  rare  cornelian. 

As  we  approach  the  Coorg  hoosea  we  encounter 
thriving  groves  of  orange,  lime,  guava,  pomegranate 
and  clumps  of  plantain  trees.  The  bastard  sago  u  mnch 
esteemed  for  its  toddy,  and  the  areca  palm  occaaionaiUy 
keeps  it  company  ;  and  their  foliage,  blended  with  the 
dense  crown  of  the  stately  mango  or  jack-tree,  forms  a 
beautiful  background  to  Uie  large  rioe-flats  below. 

We  now  enter  upon  the  eastern,  or  bamboo  district^ 
whose  character  is  indicated  by  the  prevalence  of  large 
clumps  of  bamboo,  interspersed  with  blackwood,  aandal, 
teak,  and  other  trees ;  and  when  this  bamboo  jungle  ia 
in  full  vigour  of  growth,  one  cannot  fail  to  be  struck 
by  the  elegance  and  beauty  of  its  general  appeewanoe. 
CaptainBaail  Hall,  who  visited  Coorg  in  1813,thusviridly 
describes  his  flrst  impression  of  a  pure  bamboo  jangle: — 
It  seemed  as  if  I  were  travelling  among  the  clustered 
columns  of  some  enormous  and  enchanted  Gothio 
cathedral.  .  .  .  The  ground  extended  on  all  sidsa 
as  smooth  and  flat,  and  clear  of  underwood,  as  it  the 
whole  had  been  paved  with  gravestones.  From  thia 
level  surface  rose  on  every  hand,  and  as  far  as  the  eye 
could  penetrate  into  the  forest,  immense  symmetrical 
clusters  of  bamboo,  varying  in  diameter  at  their  base 
&om  six  feet  to  twenty  or  thirty  feet,  as  I  ascertained 
by  actual  measurement.  For  about  eight  or  ten  feet 
from  the  ground  each  of  these  clusters  or  columns  pre* 
served  a  form  nearly  cylindrical,  after  which  they  begivn 
gradually  to  swell  outwards,  each  bamboo  assuming  for 
itself  a  graceful  curve,  and  rising  to  the  height,  some  of 
60,  some  of  80,  and  some  even  of  100  feet  in  the  air,  the 
extreme  end  being  at  times  horizontal,  or  even  droop- 
inggently  over,  like  the  tips  of  the  feathers  in  the  Prince 
of  Wales's  plume.  These  gorgeous  dusters  stood  at  a 
distance  of  fifteen  or  twenty  ^pards  ficom  one  another,  am^ 
being  totally  free  from  the  intermption  of  brushwood, 
could  be  distinguished  at  a  great  distance — more  tiian  » 
mile  certainly — in  every  direction,  forming,  under  the 
influence  of  an  active  imagination,  navea  and  transepta, 
aisles  and  choirs,  such  as  none  hat  a  Gothio  arohitoat 
ever  dared  to  conceive." 

The  Coorgs  affirm  that  there  ia  a  general  aeading  of 
all  these  clumps  of  bamboo  onoe  in  about  every  90  yeai% 
and  after  they  have  flowered  and  seeded,  the  olampa  dio^ 
and  they  generally  associate  the  seeding  of  the  bsmbooa 
with  an  approaching  &mine. 

The  cutting  of  bamboo  ia  a  di£Bcnlt  matter,  and  ia 
rarely  well  performed  by  any  other  than  those  expert 
jungle  people,  the  'Terawaa  and  the  Kuramboa,  who,  to 
cut  even  a  single  stem,  climb  over  the  lower  thorny  maae 
to  where  the  &mboo,  branchea  out  freely  at  aboat  10  or 
16  feet  above  the  ground,  and  oat  them  at  that  height. 
Should  they  wish  to  level  the  whole  clump,  the  operabw 
outfc  the  stem  of  each  bunboo  below  and  above  his  heed. 
removing  each  piece  from  the  thorny  embrace  of  the 
rest ;  he  thus  boldly  advances  into  the  clump,  and  tiia 
further  he  pio^reaaea  ia  bia  woik,  the  fiaater  to  tlM 
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iaagtt  of  the  whole  damp  ■addenly  giviog  way  at  the 
itiitAtBti  breeze  and  cnuhing  the  uafortunate  intruder. 

There  are  several  kinds  of  bamboo,  but  the  thorny 
and  hollow  claas  are  the  most  common  ;  hut  the  rseds  of 
another  kiad,  the  Bamima  ttrieta,  which  are  much 
■mailer  and  solid,  and  alao  called  the  male  bamboo,  are 
alio  found  in  thia  district. 

The  Pteroearpus  manupium,  which  yield*  gum  kino, 
Sa  alao  abundant  in  this  part,  and  the  teak  is  a  govern- 
ment moaopoly,  and  sells  at  the  wood-yards  for  Is.  6d. 
per  cubic  foot,  and  occupies  a  distinct  girdle  along  the 
eastern  boundary  of  Coorg,  while  its  large  and  strongly 
nerred  leave*,  rough  above,  whitish  and  downy  beneath, 
and  its  numeroos  white  flowers,  in-terminal  branches  on 
the  high  and  many  branched  trunk,  mark  its  beauty 
and  strength.  In  close  proximity  to  it,  and  in  afl  equally 
limitnH  ^act  of  dry  and  elevated  slopes,  grows  the  white 
Mndal   wx>od,  scattered  between    other    trees    and  on 
eoltivatsd  land ;  it  is  a  small  tree  with  a  more  or  less 
crooked  stem,  with  spreading  branches,  having  small, 
Hght-green    leaves,    and    yellow,   or    purple    coloured 
flowers,  which  give  it  an  elegant  appearance,  forming  a 
marked   iisatnre  in  the  landscape;    its  wood  is  close- 
grained  and  hard,  and  the  be  irt-wood,  which  is  highly 
nrised  for  its  agreeable  scent,  is  made  into  ornamented 
Doxea,   baa,  card-cases,  paper-knives,  &c.,   which  are 
made  ctue&y  in  Noggar  and  North  Canara ;  it  is  also  a 
govanunent  nunopoly,  and  is  collected  at  about  12  per 
cent,  of  its  value.    It  matures  in  about  16  or  40  years, 
according  to  the  nature  of  the  soil,  when  it  is  cut  down, 
and  seldom  yields  a  larger  billet  than  one  of  five  inches 
■guars,  and  four  or  five  feet  lon^.    The  wood  is  sold 
perioduially  by  public  auction,  realising  from  £28  to  £39 
par  ton,  sad  is  generally  exported  to  Bombay.     There 
an  three  kinds  of  sandal-wood  tree,  namely,  the  red, 
yellow,  and  white  varieties,  which  are  esteemed  in  the 
ordsr  I  have  placed  them  in.  The  essential  oil  is  chiefly 
extracted  from  the  roots. 

All  over  this  part  of  the  country  towers  the  wild 
mango-tree,  with  its  lofty  crown,  far  above  its  humbler 
neighbours  ;  but  the  giant  of  these  jungles  is  the  wild 
jack-tiee.  Another  splendid  jungle  tree,  which  flowers 
m  Febrouy  and  Much,  is  the  red  cotton-tree,  the 
flowers  of  which  are  large  and  of  a  deep  red,  and  the 
many-seeded  capsules  contain  a  silky  cotton,  used  for 
staffing  pillows  and  matrasses ;  but  its  staple  is  so  short 
ttiat  it  is  commercially  valueless.  Then  we  have  the 
ifcacJH  nrdifolia,  with  a  close-grained  wood  like  box, 
and  small  yellow  flowers,  and  the  RottUria  tinetoria, 
which  famishes  an  orange  dye ;  and  the  soap-nut  tree 
ia  ilao  common,  having  a  small  fruit,  producing  a  sapon- 
aceous pulp,  which  is  used  by  the  natives  for  washing ; 
and  the  nut  of  the  Stmercarpai  anaeardium,  whose  shell 
yields  ablack  acrid  juice,  which  iaiued  for  a  marking-ink 
ur  their  cotton  clothes.  On  the  outskirts  of  the  bamboo 
isngl««,  the  Indian  coral-tree,  with  its  brilliant  scarlet 
flowen,  is  frequently  met  with,  and  its  branches,  having 
a  praeUy  bark,  make  good  fences ;  and  the  bastard  teak 
{■enats,  with  its  scarlet  flower,  a  very  pretty  appearance. 
On  the  table-land  of  Hercara,  the  Coorg-laburnam  is 
particularly  conspicuous  in  April  and  May,  by  its  beauti- 
ihl,  Iimg,  pendtdous,  racemes  of  yellow  flowers ;  and 
two  other  plants  are  pre valent  here,  namely,  the  Ameri- 
can aloe  and  the  Lantana  aeiUtata,  both  of  which  ar<- 
Med  for  mtking  fences.  The  square  stem  and  branches 
of  the  latter  are  prickly,  and  its  ovate  leaves,  when 
tssised,  have  a  strong  smell  of  black  ourrante,  anl  its 
orange-coloured  flowers  are  more  or  less  blossomini; 
throoghont  the  year,  and  the  shrub,  when  kept  within 
Itoper  bounds,  makes  an  excellent  fence,  and  it  is  found 
oner  nearly  the  whole  of  Coorg. 

TkD  bilwara  tree,  a  species  of  mimosa,  is  a  gfraceful 
jaagle  ornament,  having  a  spreading  airy  crown  of  tiny 
pimiate  leave*  and  small  white  frsigrant  flowers.  The 
*  fragrant  aorewpine "  is  commonly  found  near  the 
btoks  of  streams  and  watercourses,  and  is  much  used 
for  wi«Hng  mat*  and  nmbrellas. 


In  many  arid  places  in  the  east  and  north  of  Coorg, 
the  dwarf  date  palm  nearly  monopolises  the  ground,  and 
its  leaves  are  made  into  mats  and  baskets. 

Several  representatives  of  the  Ficut  tribe  are  found 
growing  in  the  open,  and  thrive  there  well,  namely,  the 
Fieus  indiea,  or  banyan  tree,  of  which  there  are  some 
beautiful  specimens  near  Frasarpet.  The  F.  religiota,  or 
peepul  tree,  grows  best  in  the  drier  districts ;  but  the  F. 
gtomtrata  is  the  most  common  of  these,  bearing  fruit 
like  the  common  fig,  and  which  the  natives  eat ;  and 
the  F.  tltutica,  or  caoutchouc  tree,  also  occurs.  The 
tamarind  tree  ia  rare  in  Coorg,  and  ia  only  found  grow- 
ing in  several  places  along  tbe  river  Cauvery ;  it  is  a 
stately  tree,  ana  yields  a  dense  shade,  but  the  natives 
have  a  strong  objection  to  sleep  under  it. 

There  are  many  other  beautiful  shrubs  and  herbs, 
which  arc  annually  swept  away  by  the  periodical  fires 
that  run  through  every  jungle  from  Februaiy  to  April, 
and  which,  when  once  established  in  the  high  coarse 
hill-grass,  rush  madly  in  their  onward  career  to  the  very 
tops  of  the  mountains ;  and  splendid  ia  the  sight  at 
night  of  these  distant  serpentine  lines  of  flame,  extend- 
ing over  whole  ranges  of  hills. 

But  I  must  not  forget  to  mention  a  most  remarkable 
and  truly  majestic  forest  tree,  the  Lepurandra  taecidora, 
which  flowers  in  October,  in  very  peculiar  catkins, 
something  like  a  common  mulberry,  having  a  fruit  in 
size  and  shape  like  a  small  fig,  covered  wi^  a  beantifol 
purple  down;  from  its  bark  the  natives  manufactnre 
very  curious  sacks.  A  branch  is  cut,  corresponding  to 
the  length  and  diameter  of  the  sack  wanted.  It  is 
soaked  a  little,  and  then  beaten  with  dubs  until  Uis 
liber  separates  from  the  wood.  When  suffidently  beaten, 
the  sack,  formed  of  the  bark,  ia  turned  inside  out,  and 
pulled  down  dose  to  the  extremity,  where  the  wood  is 
cut  off,  leaving  a  thin  piece  to  form  a  sort  of  slab,  to  act 
as  a  bottom  to  the  sack.  These  sacks  were  tormeriy 
much  used  to  carry  rice  in.  Near  this  last  tree  is  oftmi 
found  the  poison-nut  tree,  or  the  Stryehnn  nux  vemiea, 
which  has  a  hard  and  durable  wood,  with  oval  and 
glossy  leaves,  having  small,  greenish,  white  flowers 
appearing  in  February;  it  bears  fruit  of  the  size  of 
an  orange,  and  in  its  white  harmless  pulp  are  embedded 
many  round  flat  seeds,  from  which  the  powerful  poison 
strychnine  is  obtained. 

1  am  afraid  this  letter  has  much  extended  its  intended 
dimensions,  but  as  I  progressed  I  found  I  could  not 
omit  much,  and  convey  to  the  minds  of  the  readers  the 
actual  proiucts  and  positions,  4c.,  of  the  Coorg  forests ; 
and  as  I  started  with  thut  object,  my  anxiety  to  carry 
it  out  must  plead  my  excuse  for  trespassing  so  long  upon 
their  attention. 

ANirilAL  INTEEKATIONALBXHIBinOHS. 


The  offices  of  the  Commissioners  are  at  TTpper  Ken- 
sington-gore,  London,  W.,  Major-Oeneral  Scott,  C.B., 
secretary.  _____ 

The  Committees  of  Selection  have  begun  their  work 
upon  those  classes  of  exhibits  that  have  been  received. 
In  the  fine  arts  a  verv  high  class  standard  has  been  set 
up  and  the  Committee  has  passed  every  work  under  the 
most  rigid  scrutiny.  The  Committee  for  the  Selection 
uf  Scientific  Inventions  has  also  been  most  severe,  and 
no  article  has  been  allowed  to  pass  that  did  not  comply 
in  every  particular  with  the  rules  laid  down,  namely  :— 
That  the  division  shall  only  consist  of  objects  whose 
excoUenco  and  novelty  are  considered  by  the  C(.mmitt«e 
of 'Selection  to  be  so  great,  and  so  important  to  the  public 
welfare,  as  to  render  it  undesirable  that  their  introduc- 
tion to  the  public  should  be  delayeil  until  the  proper 
vear  for  the  exhibition  of  the  manufachire.  Only  one 
spedmen  of  each  kind  of  object,  iUustrating  the  uiven- 


98? 


JOURNAL  OF  THE  BOOIBTT  OF  ARTS,  Mahob  22,  1872. 


tion  or  disooveir,  "nd  conndered  worthy  of  •dmiasion 
will  be  exhibited.  No  objects  hnve  been  admitted  which- 
have  been  shown  in  previous  Intemutional  Exhibitions, 
nnless  very  important  alteratioos  or  iroproTsments  may 
haye  been  added  to  them  since  the  date  of  their  preyious 
eiliibition. 

Albert  Hall.— The  second  People's  Concert  was  a 
great  saccess,  not  only  as  regards  the  attendance,  but 
more  e>pecially  in  the  matter  of  the  effect  produced  in 
the  hall  by  the  somewhat  nov- 1  combination  of  instru- 
ments. The  "Aneiiioio  Union,"  which  includes  the 
ibllo  wing  wind  instruments  —bom,  clarionet,  bassoon, 
oboet  and  flute,  performed  some  concerted  pieces,  and 
the  result  of  what  may  be  cnUed  an  experiment,  with 
regard  to  the  effect  of  such  instruments  in  the  hall,  may 
he  regarded  as  a  great  success. 


COKE ESP OVBEHCB. 


THE  THROUGH  ROUTE  TO  INDIA. 

Sib, — ^With  the  spring,  the  Ottoman  government  is 
in«H"g  profrress  with  its  railwxy  plant.  One  point  still 
Temains  uniieteroiined — the  junction  with  the  Austrian 
lines.  The  lines  for  junction  with  the  Mediti'rranean 
are  far  adVHnoed  ;  that  fmm  Salonica  (to  compete  with 
Brindisi)  is  complete  for  sixty  miles  (to  Mirowtzx)  with 
its  stations,  and  ready  for  traffic.  The  tunnel,  and 
eighty  miles  more  rnilway  are  promised  for  next  month, 
■o  as  to  rench  Eyupruli,  on  the  way  to  Uskup.  The 
sea  line  (from  Dede  Atchnj  to  Adriemople),  of  110  miles, 
will  be  finiiihed  in  August.  The  Adrianople  main-line 
haa  ita  earth-works  completed  for  12fi  miles  to  Buzarjik. 
The  pmvisionnl  station  at  Constantinople  will  be  com- 
pleted next  month. 

So  far  tor  the  European  section,  from  the  Zeeont  Serald. 
As  to  the  Asintic  seetion,  the  Skntari  line  and  its  exten- 
sion are  beinir  pressed  on,  and  it  is  decided  that  the 
main-line  shall  be  on  the  4  ft.  8}  in.  gnnge.  Branches 
and  collateral  lines  are  to  be  on  the  3  ft.  or  Fairlie 
gaoge. — I  am.  Sec.,  Hn>B  Claskx, 

32,  St.  Owrire'a  square  S.W., 
jlBth  Marob,  UIH. 


ISPARTO  IN  ASIA  MINOR. 

Snt, — I  have  to  acknowledge  the  receipt  of  your  letter 
of  the  29th  December  lust,  transmitting  a  ropy  of  the 
Journal  of  your  Society,  and  sugecestinsr  the  desirability 
of  cnltivHting  esparto  grass  in  Asia  Minor,  as  a  pubUc 
and  private  experiment. 

Anything  whieh  could  tend  to  cheapen  or  increase  the 
materials  employed  in  the  mHnufactnre  of  paper  woold 
willingly  engage  my  attention ;  but  from  a  careful  peruspl 
of  the  remarks  in  your  Jou>  nnl  abont  esparto  grass,  I  am 
convinced  that  its  cultivation  in  this  island  would  be 
neither  advantageoiu  nor  profitable.  No  farmer  would 
listen  for  a  moment  to  a  recommendation  to  plant  esparto 
pTass_  upon  InnH  suitable  for  grain,  and  there  are  no  traets 
m  this  island  which  would  not  as  successfully  produce 
gntim  as  esparto  grass. — I  am,  &o., 

R,  B,  IiAKo,  Consul. 

Britlah  Conrala*'-  for  the  lalani  ofCypnu, 
Lamaka,  Feb.  32, 1872. 


THE  MINES  REGULATION  BILL, 
Sni, — Permit  me  to  call  the  attention  of  the  Joint 
Committee  of  the  British  Medical  and  Social  Science 
Associatiun  on  Stnte  Medicine  to  a  very  important  subject 
connected  with  the  Mines  Regnlation  Bill  now  beforo 
the  LeKialature.  It  is  well  known  that  the  hazardous 
^aiMter  of  all  mining  operationB  is  much  enhanced  in 
the  case  of  coal-mines  by  the  evolution  of  certain  gases, 
which,  in  combination  with  atmospheric  air,  form  moat 


dangerous  and  powerfiil  explosive  eompoands, 
are  rendered  doubly  hazaTdoda  by  the  admixture  of  < 
gases  being  extremely  liable  to  spontaneous  and  instant 
combustion  and  explosion,  irrespectively  of,  and  in 
addition  to,  the  risk  of  accidental-ignition  that  may  aria» 
from  the  ignorance  or  nngligenoe  of  the  colliers. 

It  is  also  equally  well  known  that  an  enormons  amottnt- 
of  small  coal,  coal-dust,  and  tne  eUbtit  of  earthy  matter 
in  which  the  coal  is  embedded,  is  allowed  to  remain  in 
almost  every  vacant  spot  in  the  limited  and  confined 
cavities  and  avenues  of  the  coal-mines,  filling  up  all  q)ae» 
except  what  is  absolutely  necessary  for  the  transit  of  tb» 
large  coal  to  the  surface,  thus  mHterially  diminishing  th» 
area  left  for  ventilation.  It  may  appear  incredible,  bat 
this  is  the  condition  of  most  of  the  coal-mines  in  this 
conn  try. 

By  every  rule  of  common  sense  one  would  imagi'no 
that  it  would  be  largely  to  the  interest  of  all  the  parties 
concerned  in  ooal-mining  operations  to  remove  this  vast 
amount  of  dangerous  materuil,  at  any  cost,  and  bring  it  to 
the  surface  as  soon  as  possible.  It  would  be  prontaUe 
to  do  so,  one  would  think,  for  it  may  be  useful  and  becomo 
saleable;  while,  by  affording  more  ample  room  for 
working  and  raising  larger  and  more  saleable  coal,  and  by 
giving  the  miners  a  better  atmosphere  to  breaUie  sdo. 
more  elbow  room  to  work  in,  they  would  doubtless  be  in 
a  condition  to  materially  increase  their  amount  of  pro> 
Stable  work,  and  provide  for  their  own  health  and  a^etj' 
at  the  same  time.  As  a  commercial  arrangement  thiaa 
has  been  nothing  to  prevent  tbis  at  any  time,  and  if  ftis 
commercial  view  were  the  only  issue  to  decide  npoi^ 
the  public  and  the  legislature  could  do  no  other  than 
leave  the  colliery  proprietors  to  settle  their  trade  t»> 
gulations  in  their  own  way.  But,  in  a  sanitary  point  of 
view,  how  does  the  case  look  ?  The  enormous  loss  fA 
life,  as  well  as  the  grent  deetmotion  of  property  and  the 
waste  of  fuel,  so  necessary  to  the  eommnnity  in  evety 
form  in  which  it  can  be  used,  has  at  length  so  aroused 
public  attention  that  no  government  can  any  longer 
permit  these  frightful  social  evils  to  be  perpetrntaAliT 
the  absence  of  a  controlling  powor  that  shall  poaaea*  fuu 
legal  authority  to  compel  the  removal  of  all  small  coal 
and  others  d^bri»  capable  of  absorbing  dangerons  gaact 
from  coal-mines.  The  pits  and  galleries  should  be  cleared 
out  weekly,  tmder  a  system  of  inspection  that  should  be 
real  and  effective,  and  at  the  same  time  responsible.  Xt 
is  a  perfsct  farce  to  let  so  important  a  duty  remain  saj 
longer  in  the  hands  of  those  who  are  so  palpably  miaue 
to  deal  with  it.  The  present  system  of  inspection  is 
quite  inadequate  to  the  occasion.  A  score  or  so  of  trast> 
worthy  miners,  at  a  couple  of  potmds  a  week  wagea^ 
changeable  and  continually  moving  from  one  locaU^  t» 
another,  might,  without  any  prejudice  or  predileetMii; 
inspect  every  coal-mine  in  the  kingdom,  and  report  npea 
its  condition  at  short  intervals,  to  one  or  other  of  the 
superior  inspectors  now  in  existence,  and  throagh  then 
to  a  higher  authority,  at  a  cost  quite  infinitesimal.  I 
do  not,  however,  presume  to  suggest  any  detailed  {dan; 
I  merely  offerfor  the  cons'deration  of  the  Joint  Committee 
a  subject  well-deserving  their  attention,  while  a  prtlie 
act  for  regulating  mines  is  being  enacted. — I  am,  fa., 

Jaxis  Ban. 

Bejrmoor-stnet,  W.,  Uaroh  lath,  lata. 


MEETIK08. 


COPTRIOHT  ASSOCIATION. 

On  Tnosday  a  meeting  was  held,  by  permiwon  of  Vbm 
Council,  at  the  Soeiety's  House,  for  the  purpose  ottoimi' 
ing  a  Copyright  Association.  The  chair  was  taken  by 
Pr.  W'lli.i/M  Smith,  and'  among  those  present  were  Mr, 
John  Murray,  Mr.  Thomns  Long^man,  Mr.  RootMaa^ 
Mr.  Petter,  Sir  Charles  Trevelyan,  Birt,  Mr.  a  P. 
Mason,  Mr.  Spalding,  Mr.  Daldy,  Dr.  Leary,  Mr.  Chsilea 
Reads,  and  Hr.  Ohappj^,^^^  ^^  LjOOg  it 
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Tlie  CliainnAn  snid  they  had  not  met  to  enter  into  a 
dfaciiMion   on    sabjects  connected  with  copyright  pro- 
perty, but  to  form  an  aaaociation  t«  look  after  ropyright 
woptcty.     Two  or  three  preliminary  meetings  had  been 
oeld,   and    rales  and    regulntions   had  been  drawn   up 
vbidi  were  now  to  be  Bai«titut«Hl  for  nppronil  to  h  larger 
nnaber.     The  neeearity  for  having  some  persons  to  look 
after  their  intereats  was  shown  by  the  passing  of  an 
Act  of  ParHsBMnt,  introduced  by  the  Coli >nial-office  in 
1847,  which  empowered  the  Canadian  leKislatare  to  pnaa 
an  Act  enabling  Ame-.iran  reprinta  of  English  boolu  to 
1m  «U  in  the  Britirik  territories  on  payment  of  a  duty 
«f  20  frt  oeot.,  wkieh  w^  nfterw.irds  roduced  to  12^  per 
cant.    By  this  nwaaare,  which  received  the  assent  of  the 
in  eaoneil,  the  American  pnblishen  h<td  got  the 
'  at  th»  coloninl  market.     If  the .  possessors  of 
copyrigUte  had  had  any  one  to  look  after  their  in- 
■n  act  would  nnvur  have  been  paase<t,  as  this 
wtthont  diseosaion.     With    reg>trd  to  the 
•f  international  copyright  also,  the  existence  of 
'  ition  would  be  of  great  value.    The  late  Lord 
Obiaidott,  net  lonfr  before  his  death,  had  sent  for  him 
(fte  duiman)  and  for  Ilr.  T.  Longmnn,  and  had  been 
mfaraed  na  to  their  Tiews  on  thn  qocstion.     But  they 
batik  haid  fidt  that  had  they  at  the  time  represented  an 
inftnential  aaaociation  thra  cuuM  hare  expressed  the  feel- 
inn  of  aoch  a  body  much  more  eifectively  than   any 
iniialij  opinioas.    It  would  be  most  ailviaable  to  appoint 
&  legal  adnser  to  keep  a  look  out,  not  only  at  home,  but 
onrAa  aela  of  colonial  legislatures,  as  well  aa  with  re> 
gfti  to  tke  action  of  foreign  countries. 

ffir  Charlea  Traralyan  SHid  the  late  Lord  Macanlay 
had  taken  great  interest  in  the  present  copyright  act, 
which  hs  had  had  the  charge  of  in  the  house,  and  had 
always  evinced  a  warm  interest  in  anything  that  oon- 
liemed  the  welfare  of  his  comrades  in  litRratnre.  Sir 
CZuules  moved  the  first  ivsolntion,  "  That  it  is  expedient 
to  form  an  aaaodatioa  for  the  protactian  of  copyright 

jgc  Xakx  Utmr  said  the  association  was  not  intended 
t»  ha  a  body  holdine  meetings  continually,  but  one 
wkich.  ahaolii  be  called  together  wh^n  occasion  arose.  A 
Isgal  uantttiy  should  be  appoint«Hl  to  watch  over  the 
intsreats  of  the  owners  of  copyright.  He  seconded  the 
waohirinn.  which  was  passed  unanimotisly. 

'  na  Ckaizmaa  said  that  Mr.  Arthur  Helps,  Mr.  Froude, 
and  Lord  Houghton  were  among  those  who  had  author- 
iaed  the  aaaociation  to  use  their  names. 
-  M*.  Thf  fiT  Longman  said  that  one  of  the  books  which 
hni  been  most  afiWited  by  the  new  C-tnadian  law  had 
been  her  Majsaty'a  "  Life  in  the  Highlands."  Ho  moved 
4e  ascend  resolution,  adopting  the  proposed  rules  and 
(Bgnlationat  the  principal  of  which  were— "That  authors, 
pSlishnfT  and  other  persona  interested  in  copyright 
■mieity  be  eligible  as  members  of  the  association.  That 
we  annnal  subscription  of  members  to  the  funds  of  the 
msiiiisliiiii  be  not  less  than  one  guinea.  That  the  objects 
e(  Um  association  be— To  watch  over  the  general  interests 
of  «nMfS  of  copyright  property.  To  obtain  early  in- 
innation  of  all  measures  affecting  copyright  property, 
a*d,  m  opportunity  offers,  to  suggest  and  promote  im- 
fwnawwiila  in  existing  copyright  laws.  That  the  affairs 
«f  tiia  aaociation  be  managed  by  a  oommittee  of  twelve 
■ambeaa,  ezeloairs  of  the  treasurer  and  hon.  secretary, 
power  to  acid  to  their  number,  ele<-ted  at  the  first 
ml  meeting,  and  afterwards  annually  by  the  mem- 

of  the  aaaociation  at  the  general  meeting  i  any  five 

«f  the  oommittee  to  form  a  quorum.  That  at  the  first 
gmmal  meeting  a  treaaorer  an<l  an  honorary  secretary  be 
•ibstad  faom  the  members  of  the  asaooistion,  and  that 
■■f  be  tx-^jkit  memhen  of  the  committee.  That  a  legal 
*  '     r,  who  aball  act  aa  aeoretwcy,  be  appointed  by  the 


authors  and  publishers  ran  from  the  springs  and  traps  of 
the  legislature.  The  present  was  not  a  time  to  speak  of 
international  copyright,  but  it  would  interest  the  meeting 
to  hear  that  a  great  triumph  had  be<in  just  won  in 
Amprica,  and  by  the  principles  of  English  common  law. 
Mr.  Robertson,  an  EngliMh  dramiilic  author,  had  sent 
over  to  America  for  performance  a  play  in  manuscript. 
Some  printer  had  obtained  a  copy  and  published  the  play, 
but  he  had  now  been  n-strained  by  a  series  of  decisions, 
based,  not  upon  any  legist  itive  enactment,  but  upon  the 
principles  of  the  common  law  of  England. 

Some  discussion  arose  as  to  the  num)>er  of  the  com- 
mittee, and  eventu  <lly  it  was  agreed  to  pass  the  resolu- 
tion, leaving  the  committee  to  increase  their  number  as 
might  appear  advisable.  Mr.  Thomas  Longman  was  ap- 
pointed treasurer,  and  Mr.  Dnldy  honorary  secretary, 
and  the  following  committee  was  appointeil : — Sir  C.  Tre- 
velyan,  Dr.  William  Smith.  Mr.  Arthur  Helps,  Mr. 
Bobert  Browning,  Sir  John  Lubbock,  Mr.  John  Murray, 
Mr.  Bentley,  Mr.  Chapman.  Mr.  Macmillan,  Mr.  Bout- 
ledge,  Mr.  Sivington,  and  Mr.  Chappell. 

It  waa  understood  that  Mr.  Charlas  Beade's  name 
would  be  added  at  the  fir>t  meeting  of  the  committee. 


nrsniuTiov  of  vaval  abchitects. 


"t.  Charlea  Beads  seconded  the  resolution,  and  said 
■  light  to  kaep  a  look-out  on  the  riaki  which  both 


The  first  meeting  of  the  thirteenth  session  of  this  insti- 
tution was  held  on  Thursday  morning,  the  21st  instant, 
in  the  Hall  of  the  Society  of  Arts,  by  permission  of  the 
Council,  the  Bight  Hon.  Sir  J.  Faklngtoa,  President  of 
the  Institution,  in  the  dutir. 

Ths  Hanocary  Bserstazy  (C.  W.  Merrifleld.  Esq.)  reftd 
the  Beport  of  the  Cooacil  and  the  Balance-sheet  of  the 
Inatitntion. 

Repobt  of  CoiJKcrL,  Mxbcb  21st,  1872. 
"  The  Council  of  the  Institution  are  glad  to  be  able  to 
report  to  the  Members  and  Associates  th'it  the  financial 
proapeetsof  the  lustitotiua  are  in  a  satisfactory  con- 
dition. 

"  The  accounts  now  presented  to  you  show  that  the 
balance  to  the  credit  ofthe  loatitntion  on  31st  December 
last  was  MSa  6a.  4d.  Thn  liahilities  up  to  that  date 
which  have  since  been  discharged  amount  to  £300 1  Is.  lOd., 
leaving  a  balance  of  £182  13s.  6d.  to  meet  future  charges, 
irrespectively  of  income  received  and  expected  dnnng 
the  present  year,  and,  of  course,  of  the  present  year's  ex- 
penditure. 

"  At  the  general  meeting,  on  3lst  March,  1871,  reso- 
lutions were  passed  :— '  That  the  Council  be  requested 
to  watch  the  Merchant  Shipping  Bill  now  before  Parlia- 
ment, with  especial  refereme  to  the  interests  of  naval 
architects,  shipbuilders,  and  marine  engineers,'  and  that 
'  Mr.  Brassey's  paper  on  the  "  Examination  of  Adjusters 
of  Compasses,"  be  recommended  to  the  Council  for  their 
serious  consideration,  vrith  a  view  to  taking  such  steps 
thereupon  as  they  may  deem  advisable.' 

"  The  resolutions  were  carefully  considered  by  the 
Council,  and  action  taken  upon  them,  as  you  have 
already  been  informed  in  the  Appendix  to  the  volume  of 
rriwMoe*^)!*  of  last  year.  ,  a  t    ,    u 

"  The  CouncU  are  informed  that  the  Boyal  School  of 
Naval  Architecture  and  Marine  Engineenng  is  sfaU 
progressing  satisfiictorily.  They  are  ^la.!  to  undOTrtuid 
that  it  wiU  be  removed  to  new  buildings  at  South  Jien- 
sington,  unless  indeed  it  should  bo  included  in  some 
larger  scheme  of  naval  instruction.  j.  v_ 

"The  present  state  of  the  finances,  although  by  no 
means  such  as  to  permit  a  departure  from  f^  ■'"o'« 
economy,  has  enabled  the  Council  t",*^"'  »^^ 
pari)  of  the  duties  hitherto  grataitoasly  dwctarged  by 
the  Honorary  Secretary  to  the  Ass»t«it  Seor«t.r». 
whoae  -Uary  ha.  --g^J^^t^C^Ogle 


Saoretary, 
Tha 


SGO 
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Assistant  Secretary  will  now  be  charged  with  the 
collection  of  the  subscriptions,  under  the  superin- 
tendence of  the  Treaiorer,  and  with  the  editing  of  the 
Volume  of  Trttiuaeliont,  under  the  control  of  a  Sub- 
(Jummittee  of  the  CJonncil  appointed  for  the  purpose. 
The  Honoiaty  Secretary  has  kindly  consented  for  the 
present  to  retain  a  limited  snpervision  over  the  affairs  of 
tho  Institution  under  the  direction  of  the  Council. 

"  This  arrangement  the  Council  propose  as  more  in 
necordance  with  the  financial  position  of  the  Institution, 
than  the  more  complete,  but  expensive,  plan  of  appoint- 
ing a  salaried  Secretary,  aa  suggested  in  their  report  of 
last  year. 

"  The  Yolume  of  Tran$actioMi  for  1871,  which  waa  in 
the  hands  of  the  members  and  associates  at  a  much 
earlier  period  than  formerly,  contains  some  very 
vitloable  papers,  including  two  on  the  Stability  of  Ships, 
a  subject  which,  from  several  causes,  has  of  late  excited 
more  than  ordinary  interest." 

Sir  John  Fakington  (President),  said :— Oentlemen, 
it  now  becomes  my  duty,  in  conformity  with  the  first 
item,  on  the  programme  of  our  bnsineas  to^ay,  to  offer  a 
few  observations,  as  I  usually  have  dona  at  the  com- 
mencement of  our  annual,  session,  and  I  feel  the  same 
degree  of  pleasure  which  I  have  done  on  many  former 
uccasiona  tnat  it  now  become*  my  duty  once  more  to 
offer  to  you  my  congratulations  on  the  prosperous,  and 
in  every  way  snccesMhil,  state  of  this  very  useful  Insti- 
tution. I  am  particularly  glad,  gentlemen,  that  I  can 
commence  these  observations  b^  referring  to  that  which, 
I  think,  in  all  public  sooietiea  la  held  to  m  the  beet  test 
of  prosperity — namely,  improTingrevennes and  increasing 
funds.  There  is  no  test  so  sure,  and  I  am  extremely 
^lad  that  the  first  part  of  our  Report,  which  you  have 
jost  heard  read,  states  to  yon  in  plain  figures  that  the 
funds  of  this  Institution,  although  not  such  aa  to 
exempt  ua  from  the  neceasity  of  atnct  economy  in  their 
administration,  is  still  such  a*  to  place  it  in  a  more 
satisfactory  financial  position  Uian  we  have  ever  before 
attained.  The  fact  of  our  financial  condition  being  in 
this  prosperous  state  haa  enabled  us  to  make  a  very  im- 
]x>rtant  change  with  regard  to  one  part  of  our  institu- 
tion, namely,  the  Secretariat.  And  here,  gentlemen,  I 
would  beg  leave  to  call  your  attention  to  a  paiagiaph  to 
which,  lut  year,  I  directed  your  attention  in  the  report  of 
last  year.  That  paragraph  waa  in  these  words :— "  The 
Council  desire  to  express  to  the  members  and 
atsodatee  their  high  sense  of  the  valnable  services 
rendered  b^  Hr.  Menifield  as  Honorary  Secretary  to 
the  Institution,  and  trust  that  by  the  next  unn^ft]  meet- 
ing the  finances  of  the  Institution  will  enable  them  to 
attach  a  pecuniary  oompenaation  to  the  arduous  duties 
of  the  Secretaryship."  Gentlemen,  it  ia  to  that  para- 
graph that  the  present  report  refers  in  a  sentence  which, 
I  have  no  doubt,  attracted  your  attention  towards  the 
end  of  the  report  in  these  words : — "  Thu  arrangemeiit 
(havins  described  what  the  arrangement  is  to  be)  the 
Council  propose  as  more  in  accordance  with  the 
financial  position  of  tiie  Institution  than  the  more 
complete  but  expensive  plan  of  appointing  a 
Mlaried  Secretary,  as  suggested  in  their  report." 
That  suggestion  ia  the  same  one  which  I  have 
just  read,  and  which  you  will  observe  is  not  in  its 
mtegrity  carried  out.  Gentlemen,  I  cannot  touch  upon 
this  portion  of  the  subiect  without  renewing  that  which, 
perhaps,-  after  the  applause  which  you  have  just  ex- 
pressed it  is  unnecessary  for  me  to  renew ;  but  still  I  am 
sure  that  yon  all  join  with  me  in  the  very  strong  feeling, 
when  I  remind  you  of  the  prosperous  state  of  this  In- 
stitution, that  we  are,  in  fact,  indebted  more  than  perhapf 
to  any  other  cause,  to  the  ability  and  the  seal  with  which 
our  secretary,  Mr.  Jletrifleld,  has  discharged  his  duties. 
I  confess,  therefore,  I  am  sorry  that  we  have  not  in  the 
nresent  instance  carried  out  the  whole  of  the  proposal  ol 
last  year.  What  wo  have  done  in  consequence  of  our 
improved  finances  ia  to  attach  an  additional  salary  to  the 
ofHco  of  aasistimt-secretary,  and  together  with  that  ad- 


ditional salary  to  delegate  to    the  assistant-secretaiy 
a     very      considerable      proportion     of      the      moiv 
laborious    part    of    the     duties     which    have    beaa 
hitherto    discharged   by  our   honorary  secretary.   Ids* 
Menifield.    That  is   the  change  which   we    bavs  sA 
present  made ;  and  part  of  the  business  of  the  Cenacal 
this  morning   has    Deen,  in  the   shape   of  a   memo- 
randum, to    draw  a  distinction  between   the  duties 
hereafter  to  be  fulfilled  by  the  honorary-aecietaiy,  sad 
those  whieh  are  transferred  to  the  assistant  secreiarTv 
But  in  making  this  statement,  I  must  add  my  own  very 
strong  hope  that  when  another  year  has  passed  away  m 
shall  be  at  liberty,  from  the  state  of  our  finHDces,  to 
revert  to  the  proposal  of  last  year,  which  is,  I  th^i)^ 
what  every  one  would  wish  to  accomplish.    Gentlemen^ 
I  am  happy  to  say  that  again  reference  is  made  in  this- 
report  to  the  satisfactory   progress  of  that  School  of' 
Naval  Architecture  which  1  always  regard  as  the  cluld. 
of  this  Institution,  and  a  very  fine  and  very  thriving 
child  I  am  happy  to  say  it  is — and  a  growing  child^- 
together  with  its  marine  engineering  studies  attached  to- 
it ;  and  we  have  all  of  us,  I  think,  ^iieat  reaaoa  to  fed' 
satisfaction  at  the  progress  of  those  institutions.    Kow, 
gentlemen,  you  have  been  told  b^  this  report  that  it  is- 
now   contemplated  to  remove  this  institution  to  new 
buildings  in  South  Kensington,  unless  (the  report  says). 
it  should  bo  included  in  some  other  large  schmie  <£ 
naval  instruction.    [Kr.  Seott  Bnssell — "Hear,  hear."]. 
Gentlemen,  I  hear  my  friend  opposite  praising  those- 
words,    and   I   think   I   should   call   your   attentioa 
to  the  fact  that   those   words   have   a   distinct   aaiT 
very  important   meaning.      I  am  sorry,  or    in  some 
respects  I  am  sorry,  that  the  meeting  of  this  Institution 
has  not  taken  place  a  few  days  later,  because  if  it  had 
taken  place  after  the  statement  of  the  First  lord  of 
the  Admiralty  on  the  nav^  estimates— a  statement  to 
which  I  hope  Parliament  will  listen  this  evening — I  ua 
sanguine  enough  to  hope  that  in  that  statement  there 
will  be  information  given  which  will  be  explanatory  of 
the  words  contained  nere  with  regard  to  "  naval  instruc- 
tion on  a  larger  scale. "    We  have  all  of  ns  heard  a  good- 
deal  of  late  years  of  the  policy  which  has  been  adopted 
with  regard  to  Greenwich  Hospital.    I  will  not  enter 
now  into  the  question  whether  uiat  has  been  a  wise  Mid 
prudent  policy,  or  whether  it  is  not.    No  doubt  it  m  •> 
question  upon  which  there  has  beem  a  good  deal  of  differ- 
ence  of  opinion.    But  there  Greenwi<£  Hospital  stands^ 
at  present  applied  to  no  really  very  important  pubUft 
purpose ;  ana  if  we  should  this  evening  hear  from  tiia 
First  lioird  of  the  Admiralty  that  her  Majesty's  govern* 
ment  have  decided  to  devote  that  noble  builoing  to 
institution  for  the  improvemtat  of  naval  instneti 
I  think  it  would  be  a  decision    to  which   most 
ns  would  listen,   and    to    which    I    think    the   puUio 
would   listen    with    great   interest   and   a-ffprdbatiaa* 
GenUemen,  I  must  now  touch  for  a  few  moments  on  » 
subject  which  we  must  all  regard  with  verv  mixed  feel- 
ings and  with  very  anxious  feelings ;  and  it  is  a  subject 
which  I  think  it  would  hardly  be  consistent  with  my 
duty  as  your  President  to  pass  over  on  this  occasion  m 
silence.    I  mean  that  distressing  event  the  loss  of  th* 
Megara.    When  I  had  the  honour  of  accepting  thift 
I'hair,  a  jrear  ago,  the  public  mind  had  been  agitated 
ind  excited  by  that  dreadful  event,   the   Iocs  of  the- 
I'aptain.    I  then   called   your  attention  to  that  sad 
I  vent    in    such    terms    as    it    seemed    to    me    tha 
occasion  required  from  an  Institution  sndi  as  that  in 
which  we  are  now  assembled,  having  very  importaafe 
duties  to  diacharge,  but  those  duties  not  being  in  sny 
Aense  or  in  any  respect  of  a  political  nature.    G«itlea>«B, 
I  cannot  pass  over  in  silence  the  loss  of  the  JKy«rw. 
The  loss  of  the  Megmra  has  again,  not  in  the  same  mela]|>- 
choly  way  certainly,  but  still  it  has  greatly  excited  the 
attention  of  the  public ;  and  I  do  not  think  I  say  any^ 
thing  unfair  or  inaccurate  when  I  sa^  that  the  carcvm- 
s'ances  attending  the  loss  of  that  ship  have  excited  ia 
•  the  public  mind  a  rery  strong  feeling  of  uddignatioa. 
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That  diip  nerer  onght  to  have  been  sent  to  sea.  She 
wai  not  in  a  condition  to  take  such  a  ray  age  with  precious 
£t»  on  boterd  as  that  upon  which  she  was  sent,  and  we 
cumot  bat  be  too  thankful  for  the  providential  manner, 
In  so  we  most  regard  it,  in  which  Uie  lives  of  those  on 
boud  of  her  were  saved.  The  distressing  event  of  the 
lua  of  the  Mtgeera  has  led,  as  it  natumlly,  of  course,  in 
•ny  event,  must  have  led,  to  one  inquiry — in  fact,  this 
asd  event  haa  led  to  two  public  inquiries,  both  of  which 
liave  been  watched  by  the  public  with  the  greatest  possible 
interest.  Thefirstofthoseinquirieswaathecourt-martial, 
which,  by  the  proper  rule  and  practice  of  the  naval 
aervice,  is  always  held  upon  the  officers  connected  with 
the  loss  of  her  Majesty's  ships.  The  finding  of  that 
ooart-nwrtial  was,  I  think,  such  as  the  public  would 
naturally  have  expected,  and  such  as  could  only  com- 
aumd  puUic  concurrence  and  approbation.  The  second 
inquiry  was  of  a  more  s^edal  nature,  and  was  conducted 
oniaer  a  Boyal  Commission,  specially  appointed  on 
purpose  to  consider  the  circumstances  under  which  the 
Bhip  was  lost.  Gentlemen,  yon,  as  the  public,  have  now 
seen  the  report  of  that  Boyal  Commission,  distribntinf^, 
Moaadiag  to  the  judgment  of  the  able  and  honourable 
men  who  composed  it,  the  degree  of  censure  which  they 
thought  it  their  duty  to  attach  to  the  different  parties 
eonc^ned.  Now,  gentlemen,  my  feeling  is  that  this 
question  of  who  ahoull  receive  censure  for  an  event 
vfaidx  we  all  dqjore  and  all  condemn,  is  a  question 
^rfaiefa  is  not  for  ns.  It  is  a  question  with  which  we, 
lookiog  to  the  duties  which  we  have  to  discharge  in  this 
room,  have  nothing  whatever  to  do.  The  Commissioners 
liare  discharged  what  they  thought  to  be  their  duty. 
The  report  which  they  have  presented  is  to  be  the 
«d>ject  oi  discussion  in  Parliament  very  shortly,  and  I 
certeinly  shall  not  set  an  example,  which  I  think  would 
not  be  a  wholesome  or  a  good  one,  by  entering  into  the 
merits  of  their  report,  or  into  the  justice  of  their  find- 
ing. Here  is  only  one  point  which,  in  justice  to  my 
fcdings,  I  cannot  entirely  pass  over,  and  I  take  that 
eonne  becanae,  although  I  feel  strongly  upon  it  myself 
it  has,  in  &ct,  very  litue  to  do  with  the  censure  for  that 
vUch  waa  r^Ily  the  censurable  question — why  such  a 
dnp  should  ever  have  been  sent  to  sea  for  such  a  voyage. 
The  point  to  which  I  do  refer  is  to  express  my  individual 
fcding  of  regret,  that  if  the  conduct  of  Captain  Thrapp 
was  reiferred  to  at  all,  it  should  not  have  been  accompa- 
nied by  that  tribute  of  admiration  and  respect  which,  I 
confcss  myself,  I  think  was  due  to  the  sailor-Iike,  able, 
Tigofons  manner  in  which  mainly  I  think,  under  Pio- 
Tidenoe,  owing  to  his  admirable  exertions,  the  safety  of 
tin  crew  of  that  ship  was  secured.  But,  gentlemen, 
•hhougb  I  think  it  would  be  foreign  to  our  duties  to 
«Btcr  mto  any  discussion  of  the  report  of  the  Royal 
GomraiaBioneni  upon  the  Megeero,  or  as  to  the  opinions 
which  they  haye  expressed ;  on  the  other  hand,  1 
nnst  say  that  I  think  the  loss  of  the  Mtg<era 
4oes  suggest  not'  a  few  very  important  practical 
questions  which  it  does  behove  the  Institution  of  Naval 
Architects  to  consider  ;  questions  which  are  entirely 
and  fkeely  open,  and  with  respect  to  the  consideration 
«f  whidi  I  think  there  cannot,  in  any  mind,  be  for  a 
moment  any  feeling  of  scruple.  I  am  very  glad  to 
ofaeerve  that,  in  the  various  papers  which  are  to  be  sub- 
mitted to  this  Institution  in  the  coume  of  this  session, 
Ibere  are  several  which  bear  upon  the  causes  of  the  loss 
of  tile  Mtgccra.  I  take  it,  that  mainly  th»  causes  of  the 
Ims  of  that  ship  were  tJiree.  The  first  and  main 
one  was,  the  injury  by  corrosion  to  the  plates  of 
iron  of  which  she  was  composed ;  secondly,  that 
Qtxt  injury  took  place  in  a  portion  of  Uih  vessel 
wiiieh,  from  her  construction,  was  very  difficult  of 
•eeess,and  therefore  escaped  observation — I  do  not  moan 
to  jnstiiy  that  escape,  but  such  is  the  fact — and,  thirdly, 
ttie  fitilnre  of  that  cenient  which  ought  to  have  served 
as  a  protection  to  the  iron  of  which  the  shin  was  built. 
X  And  in  the  list  of  papers  which  are  to  De  rtad  to- 
three    which   bear   immediately  upon   these 


practical  questions.  There  is  a  paper  by  Kr.  MaUa<^ 
on  the  corrosion  of  iron  ships ;  there  is  a  paper 
by  Mr.  Taylor,  on  a  system  for  refpstering  the 
wear  and  tear  of  iron  ships ;  and  thirdly,  ^ere  is  a  paper 
by  Mr.  King — which,  I  think,  we  shall  all  hear  ^tk 
very  great  interest,  for  it  seems  to  hold  out  a  prospect 
which  we  should  all  be  very  glad  to  find  entirely  ful- 
filled— "On  the  Misuse  of  Cement  on  Iron  Transport 
Ships,  with  Suggestions  for  making  half  worn-out  Iroit 
Ships  perfectly  Sea- worthy  at  a  Small  Cost."  That  may 
be  a  sanguine  view  on  the  part  of  Mr.  King.  Far 
be  it  from  me  to  anticipate,  in  any  degree,  what  hk 
success  may  be ;  but  if  he  is  able  to  bIu>w  as  any 
mode  of  turning  old  ships  into  new  ones  to  the 
extent  to  which  ne  here  holds  out,  we  shall  only  have 
deeply  to  regret  that  his  discoveries  have  not  pre- 
ceded  Uie  loss  of  the  llegara,  in  which  case  the  loss  of 
that  ship  might  havd  been  altogether  averted. 
So,  gentlemen,  I  feel  very  strongly  on  these  occasions, 
and  I  hope  that  I  have  not  vioUded  that  feeling  in  any 
way,  holding,  as  I  do,  the  honour  of  being  your  prsai'. 
dent,  and  being  myself  in  every  sense  a  civilian,  that  it 
is  not  my  duty  to  attempt  to  oSet  anything  like  iastrno- 
tion  on  any  of  the  technical  and  scientific  qosstiog^ 
whioh  instruction  I  should  be  entirely  incapable  to 
afford.  It  is  rather  my  duty  to  point  out  and  inrfvy^to 
what  are  the  subjects,  ttom  the  varioaB  eveoti  of  ths 
day,  which  require  our  attention,  and  to  bring  before 
your  notice  those  subjects  whioh  are  to  be  diacnsMd  opoa 
the  various  papers  whioh  are  to  be  read  to  na  in  tiie 
course  of  our  proceedings.  Now,  it  has  been  suggested 
to  me  that  it  might  be  well,  upon  an  occasion  li&e  t^is^ 
that,  as  your  President,  I  should  enter  into  qoeetions  of 
naval  strategy,  and  as  to  the  beet  mode  by  whioh  tiie 
defence  of  this  empire  might  be  effected  at  sea;  but 
such  subjecte  are  of  a  political  oharacter,  and,  I 
think,  would  be  foreign  to  our  immediato  doty,  aod 
that  I  should  be  uselessly  consuming  yonr  time  if  I 
were  to  touch  upon  them.  I,  therefore,  would  rather 
only  draw  your  attention  to  soch  practical  questions  as 
one  which  I  hope  will  be  discussed,  although  I  do  not 
see  any  paper  immediately  upon  it — I  mean  the  very 
important  question,  which  I  thmk  is  still  a  sabjedb  dc 
doubt,  as  to  the  masting  of  iron-clad  men-oC-war,  that  is 
to  say,  whether  it  is  desirable  that  they  should  or  dundd 
not  be  practically  sailing-ships  F  I  think  that  is  really 
the  practical  question,  and  a  question  upon  which,  if  I 
am  rightly  informed,  a  good  dMd  of  difference  of  opinion 
exists.  I  am  led  to  believe  that-,  even  within  our  own  instir- 
tution,  among  the  more  eminent  members  of  it,  this  is 
reckoned  as  a  subject  of  considerable  impoftaace,  and  I 
think  the  Committee  on  Designs,  which  have  been  lately 
sitting  at  the  Admiralty  in  oonaequenoe  of  the  loss  ai 
the  Captain,  are  not  quite  clear  in  the  views  they 
entertain  upon  it.  It  certainly  is  a  very  important 
practical  question.  Whether  the  pc^er  we  duul  have 
this  morning  from  Captain  John  Harvey  will  throw  any 
light  upon  it  I  do  not  know,  but  his  paper  is  "  On  the 
Construction  of  Vessels,  in  relation  to  the  Ohanged 
Vlodes  of  Naval  Warfere."  I  do  not  know  what  the 
nature  of  the  paper  may  be,  bat  within  that  title 
certainly  such  questions  as  the  masting  of  our 
iron  ships  would  be  appropriate,  and  I,  for  one, 
should  be  glad  to  hear  it  touched  upon. 
There  is  anotiier  question  of  great  interest,  which  re- 
minds me  of  the  unfortunate  case  of  the  Oaptum,  and 
our  poor  friend  Captain  Coles,  who  was  lost  in  tbat  ship, 
I  mean  the  question  of  tripod  masts,  which,  as  you  wul 
well  recollect,  was  a  very  &vourite  theory  of  Captain 
Coles.  I  allude  to  thiit  subject  with  the  greater  satisfac- 
tion, because  it  is  with  an  unusual  degree  of  pleasure 
that  I  have  to  state  that  we  shall  hear — at  leant  I  hope 
and  b  ^lieve  that  we  ^all  hear — %  paper  on  the  sabjeot 
of  tripol  masts  from  Admiral  Paiit,  to  whoa 
we  have  been  on  former  occasions  vary  maoh 
indebted  for  designs  which  the  gallant  admiial  has  been 
so  good  as  to  Send  to  as,  andlamsoxa  thatl>is{cesease 
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here  to-day,  to  fitYonr  ns  with  a  papw  on  this  interest- 
ing subject,  will  be  hailed  by  ns  all  with  a  ^reat  deal  of 
pleasure,  and  with  sincere  respect  and  gratitnde  to  him 
for  his  contributions  to  this  Institution.  Such  a  paper 
will  form  a  valuable  supplement  to  the  former  contribu- 
tions which  we  have  received  fiom  him.  Herr  Hoeratb, 
also,  will  give  ns  a  paper  on  another  subject  _  of 
great,   and    I   may   say   of  every-day   nowing  im- 

rrtance,  which  is  the  subject  of  what  I  may  now, 
think,  call  the  new  element  in   navid  warfare,  of 
tripods.    We  shall  be  very  happy  to  hear  the  views  of 
Herr  Moerath  upon  this  question  of  tripods — a  question, 
I  say,  of  increasing  importance  from  day  to  day :  and 
that  new  element  of  naval  warfare  has  advanced  to  a 
point  when   it  certainly   does   become  a   grave   and 
anxious  question  how  far  the  construction  of  our  war 
ships  should  be  adapted  or  altered,  with  a  view  to  the 
duigeia  which   arise   &om   the  introduction   of  this 
foimidable    element     in     war&re,        Our     excellent 
friend,    Mr.    Uerrifield,    has   also   dealt    with    this 
subject  and  we  shall  have  the  advantage  of  hearing 
from  him  a  paper  bearing  upon  this  quesUon.    I  really 
can  hardly  imagine  any  question  which,  at  the  present 
moment,  is  more  worthy  of  the  attention  of  such  an 
institution  as  this,  and  I  nope  it  will  receive  that  atten- 
tion and  that  discussion  to  which  oerta&ily,  for  the  in- 
terests of  this  country,  it  is  eminently  entitled.    Gentie- 
men,  I  do  not  remember  that  there  is  any  other  point 
npon  which  I  need  detain  you  before  we  proceed  to  the 
papers  of  the  day,  with  one  exception,  and  that   is 
tins :    I  wish    to    mention    the    course   .which    the 
oonnoU    have  adopted  in  consequence  of  the  losses 
which    we    have    sustained    in    the    death    of  two 
of    the    most    eminent   members    of    the    vice-pre- 
sidency of   this  Institution.      I    allude   to  the   late 
Earl  of  EUenborouRh  and   the  late  Canon  Hoseley. 
Yon  are  all  aware  that  the  late  Earl  of  Ellenborough 
occupied  a  very  distiagoished  and  well-deserved  position 
as  one  of  our  vice-presidents,  by  virtue  of  the  fact  that 
he  had  at  one  time  of  his  distinguished  career  fulfilled 
the  position  of  First  Lord  of  the  Admiralty.    In  Canon 
Moseley,    as   yon   are  well    aware,    we  had  a  very 
eminent   scientific   and   abls   man,  and   his   loss  .is, 
in   eve^   respect,    a   great   loss,   not   only   to   this 
Institution,  but  to  the  country.    But  it  became  the  duty 
of  the  Council  to  select  two  names  which  they  thought 
might  worthily   succeed   the   statesman   Lord  Ellen- 
borough   and  the  scientific    man  Canon  Moseley,  and 
the  Council  decided — for  they  did  me  that  honour — to 
request  me  to  intimate  to  his  Royal  Highness  ti^e  Duke 
of  Edinburgh  onr  hope  that  we  mi^t  be  permitted  to 
nominate   mm   to  succeed   Lord   Ellenborongh   as  a 
vice-president  of  this  Institution.     I  am  afraid  that 
I  allowed   this   meeting  to  approach   nearer   than  I 
was  aware  of  before  I  communicated  with  his  Koy«l 
Highness.     However,  I   have  written  to  his   Royal 
Highness,  hut  he  not  being  in  town,  I  have  not  yet 
received  the  answer,  whi^  I  hopo  I  shall   receive, 
that  we  have  his  permission  to  put  him  in  nomination  at 
the  meeting  of  the  Council  which  will  take  place  at  the 
dose  of  these  proceedings ;  and  to  fill  the  vacancy  which 
has  been  caused  by  the  death  of  Canon  Moseley,  the 
Council  have  thought  it  well  to  put  in  nomination  Mr. 
Froud^  and  I  hope  that  this  also  is  a  decision  which  will 
meet  with  the  general  approbation  of  this  Institution. 
I  think  that  Mr.  Fronde  has  every  claim  to  receive  what- 
tver  compliment  it  is  possible  for  this  institution  to  pay 
him.  He  is  most  perfectiy  qualified,  from  his  well-known 
reputation,  and  the  happjr  combination  that  he  presents 
of  theoretical  and  experimental  research,  and  from  the 
experiments  in  which  he  is  now  engaged,  to  add  to  onr 
knowledge  of  the  theoiy  of  the  resistance  and  of  the  rolling 
of  ships.   Atthemeetingof  theCouncil  at  the  close  of  tbis 
session,  by  which  time  I  hope  we  shall  be  in  possession 
of   the  assent  of   his    Royal    Highness    to    nominate 
him  as  vice-president,  we  shall  proceed  to  the  election 
of  these  and  the  other  ofBcers.    Oentlemen,  it  only  re- 


mains for  me  to  add  the  hope  that  yon  will  accede  now, 
as  npon  former  occasions,  to  the  rules  with  regard  to 
time.  I  am  sure  yon  will  bear  in  mind  what  those  rules 
have  generally  been.  For  the  sake  of  emibling  the 
various  matters  to  be  discussed,  we  have  always  limited 
the  time  for  reading  the  papers  to  twenty  minutes,  and 
the  speeches  in  the  discnssions  to  ten  mmutes  for  each 
speech,  and  I  think  the  rule  is,  further,  that  the  whole  of  a 
paper  and  the  discussion  upon  it  together  should  not 
exceed  one  hour.  I  hope  that  it  will  do  the  pU  asure  of 
the  meeting  of  this  Institution  to  adhere  to  these  rules, 
and  that  in  enforcing  them,  as  your  chairman,  I  shall 
receive  that  support  without  which  I  cannot  hope  to  be 
successful.  I  beliere  I  am  only  acting  in  conformity 
with  the  previous  custom  in  putting  to  you  now  that  the 
report  should  be  adopted  by  the  meeting. 

The  resolution  for  the  adoption  of  the  report  was  then 
put  to  the  masting,  and  carried  unanimously. 

The  following  papers  were  then  read  and  discnised  :— 

ON  THE  PROTECTION  OF  VESSELS  AGAINST 
TOHPEUOS. 

By  Herr  J.  It.  Moerath 

(Chief  Engineer,  Austrian  Nary,  and  PermueBt  Member  of  the 
Imperial  and  Royal  Shtpbnlidlng  Commisiion  at  Triaats). 

The  damage  caused  by  torpedos  and  gmiB  to  iha 
immersed  portion  of  the  hull  of  a  man-of-war  is  alresdy 
well-known,  and  with  the  progress  of  artillei^scieso* 
this  damage  will  always  tend  to  increase.  With  tb« 
present  system  of  construction,  the  whole  surface  of  the 
ship's  bony  below  the  water-line,  or  rather  below  the 
armotir-plates,  is  defenceless,  and  for  this  reason  I  con* 
sider  it  tne  duty  of  every  technical  man  to  endeavour  to 
devise  some  remedy  against  torpedos  and  submarine  kuds. 

With  this  view,  I  made  some  trials  on  a  smallBeale 
some  years  ago,  and,  subsequentiy  to  these,  trials  on  a 
large  scale  took  place  at  Shoebnryness,  with  cotton  sad 
co]%,  though  not  with  the  ingredients  hereinafter 
described.  My  paper  to-day  is  intended  as  a  hint 
towards  further  experiments.  For  this  purpose  I  have 
got  out  Fig.  1,  showing  how  old  ships  may  be  protected, 
and  if  a  good  result  be  obtained,  it  will  be  known  how 
to  protect  good  ones. 

i  have  teken  wood  as  the  building  material,  beoaoae 
I  consider  that  wood  treated  with  tar  steam  in  an 
apparatus  patented  by  Mr.  T.  Roethom,  whereby  the 
saturation  is  not  merely  superficial,  but  penetrates  into 
the  very  heart  of  the  wood,  will  be  much  used  in  the 
future. 

It  is  known  that  men-of-war  built  of  iron,  laying 
sometimes  several  months  continuously  in  a  harbour 
without  being  moved,  become  weakened  on  account  of 
the  galvdnio  action  set  up  in  the  large  metallic  surface 
bathed  in  sea-water.  This  weakness  is  very  dangerooa 
to  iron  ships  as  regards  torpedos  and  other  shocks  nnder 
water. 

The  protection  referred  to  consists  of  a  second  armoui^ 
composed  of  various  sections,  a,  a,  a,  fixed  with  bolts  to  the 
ship's  hull,  and  constructed  of  tinned  sheet-iron,  riveted 
together  with  angle  irons,  and  filled  in  with  cork  shaving 
and  hydratilic  chalk,  mixed  with  silicate  of  soda*  (m 
German,  UMUurglat).  This  filling  ^ets  dry  in  a  abait 
time.  "The  ^ater  carrying  capabihty  of  such  a  donhls- 
armoured  ship  admits  of  strengthening  the  boll  by  con- 
tinning  the  iron  armour,  b,  b,  b,  by  ooropamtively  strofig 
sheet-iron  plates,  c,  c,  c,  riveted  together,  as  shown  in  the 
diagram.  The  filling  also,  on  account  of  its  duetOtty, 
decreases  the  destructive  effects  of  projectiles  or  of  tw- 
pedos,  as  the  velocity  of  the  projectile  diminishes  in  pass- 
ing through  this  mass,  so  that  it  cannot  act  with  its  ftall 
power  on  the  iron  armour- plates,  and  the  ship  is,  of  comse, 
saved  from  great  damage,  and  consequently  from  im- 
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mediate  mnkiiigr,  while  a  posribility  is  afforded  of  repair- 
ing the  damage  in  the  nearest  harlmur.  The  holes  cansed 
by  repeated  shots  striking  this  armonr  can  easily  be 
repaired,  both  in  the  ship's  hull  and  in  the  iron  armour- 
plates,  and  the  damaged  sections  can  be  replaced  by  new 


In  addition  to  the  great  advantage  of  a  ship's  being 
enabled  to  carry  ven^  heavy  gans  by  the  adoption  of  this 
mode  of  protection,  there  is  another,  vis.,  that  the  internal 
shape  may  be  any  that  beet  accommodatisg  the  machinery 
■nd  artillery,  while  a  suitable  external  form  for  a  high 
rate  of  speed  can  be  given  by  the  snr&oe  of  the  protect- 
ing armonr.  In  order  not  to  diminish  the  ship's  speed, 
the  engine-power  mnst,  of  course,  be  in  proportion  to  the 
increase  in  the  area  of  Uie  transverse  section. 


ON  THE  CONSTRUCTION  OF  VESSELS,  IN 
RBLATION  TO  THE  CHANGED  MODES  OF 
NAVAL  WABFAEE. 

By  Oiytabi  John  Harrey,  B.V.,  Associate. 

As  the  Council  of  our  Institution  hare  directed  atten- 
tion to  the  building  of  vessels  for  coast  defence,  and  to 
the  effect  that  torpedos  may  have  on  naval  construction, 
I  venture  to  enness  opinions  I  have  long  entertained — 
and  in  which,  I  should  add,  I  am  not  singular — as  to  the 
change  that  the  employment  of  torpedos  will,  in  all 
probability,  induce  in  the  navies  of  maritime  states. 

Though  the  torpedo  is  not  a  novelty,  its  destructive 
capabilities  were  not  duly  appreciated  till  the  late 
Amftrinm  conflict,  when,  of  the  war  vessels  disabled  or 
destroyed,  about  three-fourths  of  them  were  so  disposed 
of  by  torpedos;  cannon  were  comparatiTely  inoperative. 
The  torpedos  used  by  the  Americans  were,  however,  not 
the  petiect  war  engines  they  now  are ;  and,  moreover, 
they  were  mostly  of  a  stationiiry  kind,  consequently 
were  only  operative  when  a  hostile  vessel  came  in  con- 
tact with  them,  or  within  their  sphere  of  operative  action, 
which,  unless  the  char^  they  contain  are  extraordinarily 
large  and  energetic,  is  very  limited.  We  have  now  to 
deal  with  torpedos  that  will  be  used  actively,  and  which 
admit  of  extemsive  application. 

The  defence  of  our  seaboard  is,  doubtless,  an  important 
matter ;  but  onr  commercial  marine  is,  perhaps,  no  less 
important,  and  to  which  we  should  look,  as  it  is  thought 
to  be  onr  vulnerable  point ;  for  in  the  present  state  of 
navi^fatioo,  it  is  much  more  difficult  of  protection  than  it 
vas  in  days  past. 

IC  therefore,  I  have  taken  a  correct  view  of  the  sub- 
ject, I  should  advise  the  construction  of  three  classes  of 
Tossuli,  expressly  for  torpedo  service;  one  class  for 
harbour  and  river  service,  another  for  service  in  the 
lanow  seas,  and  another  for  service  upon  the  ocean  and 
far  foreign  parts.  Those  for  harbour  service  and  the 
aanow  8e«a,  I  would  propose  should  be  built  of  iron, 
they  should  be  comparatively  small,  ranging  between 
SO  and  300  tons.  Vessels  for  ocean  and  foreign  service 
dnuld  be  of  greater  tonnage  and  timber-buil^  with 
ooppered  bottoms. 

With  BO  imperfect  a  knowledge  as  I  have  of  naval 
architecture,  I  am  incompetent  to  furnish  drawings  and 
details  of  construction  of  vessels  upon  which,  1  think,  we 
■tost,  in  doe  time,  depend  for  the  protection  of  our 
•hosas  and  commerce.  I  will,  however,  remark  that,  in 
designing  vessels  for  torpedo  service,  speed  and  handi- 
ness  are  essential  conditions ;  the  penection  of  such 
Tecsels  will  mainly  depend  upon  those  conditions  being 
Btislied.  All  that  I  can  do  in  the  matter  is  simply  to 
state  what  is  required  in  the  contemplated  constructions. 

The  problem  of  the  torpedo  has  not  yet  been  solved  in 
the  manner  it  should  be ;  but  the  solutions  arrived  at 
•bow  that  our  large,  nnwieldly  vessels  of  war  can  be  easily 
and  certainly  disabled  or  destroyed  by  vessels  of  com- 
paratively very  small  dimensions.  Looking  carefully 
mto  the  problem,  as  to  the .  means  of  atteck  with  and 
defence  against  torpedos,  it  becomes  evident  that  monster 


vessels  will,  in  future  wars,  be  in  imminent  danger  at 
sea,  should  they  encounter  a  foe  well  prepared  for,  and 
well  practised  in,  torpedo  warfare. 

I  have  thus  endeavoured  to  express  briefly  the  flrm 
conviction  with  which  I  was  first  impressed,  so  fer  back 
as  1844,  by  the  destruction  of  a  buxjue,  of  some  400  tons,, 
off  Brighton.  The  barque  was  destioyed  in  deep  water, 
by  Captain  Warner,  who  used  on  that  occasion  a  torpedo 
of  small  size,  which  he  designated  "  The  Invisible  SheU." 
Had  the  experiment  been  differently  conducted,  by  turn- 
ing the  barque  adrift  under  sail  in  a  strong  breeze,  and 
80  operated  upon,  the  result  would,  in  all  probability, 
have  gained  the  attention  of  the  British  public ;  bnt^ 
conducted  in  the  manner  it  was,  it  fiuled  to  show  the 
practicability  and  importance  of  ''The  Invisible  ShelL" 
Enough,  however,  was  shown  to  convince  naval  men  who 
studied  the  subject,  that  in  the  then  altered  state  of  navi- 
gation, "The  Invisible  Shell"  was  a  kind  of  arm  that 
coold  be  used  with  destructive  efficacy  by  small  and  handy 
steam  vessels,  with  something  like  absolute  impunity, 
against  the  largest  vessels  of  war  armed  with  cannon. 

In  conclusion,  I  would  say  that,  as  various  maritime 
states  are  availing  themselves  of  the  inventions  for  the 
purpose  of  attackug,  not  the  top-sides,  but  the  bottoma 
of  vessels,  we  should  do  well  to  be  fhlly  prepared  for 
such  mode  of  attack.  Taking  that  view  of  the  matter, 
we  ought,  for  self-preservation,  to  be  provided  with 
vesseb  adapted  to  the  service  of,  and  armed  with  torpedoa. 
With  officers  and  men  well  practised  in  the  management 
of  these  engines  of  destruction  under  varied  conditions- 
upon  the  ocean,  we  may  reasonably  reckon  upon  an  Qn> 
molested  state  of  our  shores,  and,  to  a  great  extent^  the 
protection  of  our  commerce. 


THE  EFFECT  OF  TORPEDOS  ON  NAVAL- 
CONSTRUCTION. 

By  0.  W.  Kerriileld,  Esq.,  F.B.8.,  Honorary  Secretary-. 

The  only  submarine  attecks  upon  vessels  which  are  as 
yet  known  to  be  effective,  are  those  of  the  ram  and  the 
torpedo.  Submarine  gunnery  has  not  yet  attained  a 
practical  form,  except  in  the  restricted  shape  of  plunging 
fire  from  flat-headed  projectiles.  The  object  of  the  present 
paper  has  almost  exclusive  reference  to  torpedo  attack. 

I  may  state  at  the  outset,  that  no  vessel  can  receive  with 
impunity  the  effective  application  of  a  torpedo  of  very 
large  size.  The  work  of  destroy  ing  the  floating  capacity 
of  a  ship  is  out  of  all  proportion  small,  as  compared  wita 
the  wow  which  it  is  possible  to  store  in  a  submarine  ex> 
plosive  of  large  size ;  and  provided  always  that  this  stored 
work  can  be  applied  with  certainty  and  efficiency,  there 
is  no  alternative  to  the  destruction  of  the  vessel. 

Nevertheless,  torpedos  must  be  encountered,  and  onr 
tesk  is  to  ascertain  the  conditions  under  which  we  are 
likely  to  encounter  them,  and  what  expedients  we  mnat 
adopt  in  order  to  receive  the  smallest  possible  amount  of 
damage  firom  their  destructive  power. 

Hasty  conclusions  have  been  stated,  to  the  effect 
that,  since  armour-plated  sides  are  no  protection 
against  an  explosion  tekin^  place  under  a  ship's 
bottom,  therefore  armour-plating  must  either  be  aban- 
doned altogether,  or  extended  to  the  bottom  of  shipa. 
Either  alternative  is  fallacious.  We  will  deal  with  uie 
second  later.  With  reference  to  the  first,  that  armour* 
plating  mnst  be  abtuidoned,  it  is  sufficient  to  consider 
what  uie  ordinary  use  of  torpedos  mnst  be,  to  see  the 
error  which  underlies  it.  For  torpedos  used  by  ships  at 
sea,  the  armour-plated  ship  will  always  have  the  same 
advantage  as  it  has  without  the  torpedo,  inlying  able  tft 
receive  with  impunity  the  cannonade  from  ite  adversar;^. 
An  nnarmoured  ship  might  certainly  render  pnrsmt 
difficult  by  dropping  torpedos  in  her  wak^ ;  but  she  could 
not  venture  to  attack  an  armoured  and  strongly-armed 
ship  by  means  of  movable  torpedos — for  she  would  be 
destroyed  by  the  fire  of  her  enemy,  if  she  ventured  within 
any  reasonable  range  for  the  use  of  her  torpedo  attaok. 
I  do  not  say  tb»t  this  mode  of  attack  is  an  efficient  one ; 
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but  simply  that  the  annonr-plated  ship  hns  the  same 

SrepondetaQce  of  efficienuy  with  the  toipedoB  as  without 
leou 

If  the  torpedo  be  moored  for  the  inrotection  of  ports 
and  estuaries,  and  the  obstractiun  of  sounds  and  dian- 
nols,  I  observe  that  it  is  the  business  of  the  attucking 
fleet  to  remuTe  thess  obstructions.  To  prevent  this  re- 
muTal,  it  is  generally  admitteii  to  be  necessary  that  the 
line  of  torpodos  should  be  enfiladed  by  coast  batteries. 
Here  again  the  armour-plated  ship  has  the  same  advantage 
sis  without  the  use  of  torpedos. 

It  is  true  that,  with  very  large  and  very  etScient  tor- 
pedos,  in  a  place  well  calculated  for  Uieir  use,  and  sup- 
ported by  very  heavy  and  well  protected  batteries,  a 
channel  can  be  made  absolutely  impervious  to  a  fleet- 
But  these  conditions  must  be  very  heavily  paid  for, 
and  no  nation  has  such  resources  as  to  bo  able  to  «k- 
send  them  at  every  point ;  nor  even,  if  wealth  did  not 
nil,  would  there  bie  tims  to  place  and  rephtce  them 
everywhere  when  needed.  A  great  point  is  gained,  in 
warure,  when  you  reduce  your  enemy  to  the  alternative 
of  using  overpowering  force,  or  of  abandoning  his 
-object 

Cpncsding,  then,  that  there  may  be  an  irresistible 
torpedo  attack,  but  observing  that  this  is  the  excep- 
tional case  which  we  cannut  provide  against,  and  not 
the  general  case  which  we  may  attempt  to  meet,  it 
cemains  to  be  considered  what  must  be  the  type  and 
what  the  structure  of  the  vessel  beat  calculated  to  eva<le 
torpedo  attack,,  and  to  receive,  without  vittd  injury,  the 
attack  of  torpedos  of  moderate  size. 

The  avoidance  of  the  torpedos  themselves  is  mainly  a 
tactical  question.  Nevertheless  it  larKtdy  affects  naval 
design,  especially  in  the  type  of  construction.  Other 
things  being  alike,  a  small,  handy  vessel,  with  high  speed 
and  shallow  draught,  will  avoid  torpedos  better  than  a 
large  ship,  or  thap  one  of  infnior  speed  or  inferior  power 
of  evolution.  That  is  evident,  even  when  both  ships 
faave  to  run  the  gauntlet  of  a  line  of  ^  torpedos.  But  Uie 
amall  ship  of  light  draught  has  the  command  of  many 
more  channels,  and  many  more  parts  of  broad  channels, 
tiian  the  larger  craft,  and  will  thus  put  the  landwHrd 
Bower  to  a  far  lai^r  expenditure  of  these  instruments  for 
theprotection  of  its  ooasts. 

The  destruction  of  the  smaller  vessel  by  a  torpedo 
will  also  be  a  less  expenditure  of  life  and  material  than 
ihat  of  the  larger  ship.  It  is  true  that  if  she  runs  foul 
of  one,  the  smaller  vessel  is  the  more  likely  of  the  two  to 
be  sunk,  and  that  is  a  set-off  against  her  facility  of  avoid- 
ing them ;  but  there  still  ntmains  an  advantage  in  favour 
«f  distribution  in  small  ships  rather  than  of  concentra- 
tion in  a  few  large  ships.  There  is,  of  oourse,  a  limit 
to  the  distribution,  as  there  is  tUso  to  the  possible  con- 
.centratxon. 

The  principle  of  subdivision  is  one  of  the  most  effective 
■means  of  meeting  submarine  attack ;  subdivision  from 
large  ships  to  small  ships,  within  certain  limits,  and  for 
certain  purposes;  and  subdivision  of  large  ships  into 
small  compartments,  where  size  cannot  be  advantageously 
reduced.  Cellular  subdivision  should  be  carried  out 
vht-re  possible. 

It  is  worth  while  to  point  out  that  the  partition  of  a 
"Aip  1^  bulkheads  does  not  necessarily  mean  cellular 
.subdivision.  A  cell  is  a  chamber  which  can  be  com- 
Jiletely  closed,  and  must  therefore  have  a  tight  roof,  as 
^ell  as  floor  and  walls.  This  is  of  especial  importance 
in  torpedo  warfare,  for  it  is  very  desirable  to  have  the 
jower  of  expelling  the  water  after  it  has  gained  ad- 
misnon.  In  a  closed  cell,  this  is  easily  effected  by 
ft>rcing  in  air  from  the  top,  provided  that  the  wound  be 
low  down  in  the  cell.  I  do  not  claim  the  credit  of  this 
idea.  It  was  suggested  by  a  paper  read  before  this  In- 
stitntion  by  Admiral  Sir  £.  Belcher,  in  1805.* 

There  are  great  difBcultiea  in  applying  this  principle 
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of  subdivison  to  the  engine  and  boiler  rooms — ^perh^w 
insuperable  difficulties.  I  must  content  mysdf  vitli 
pointing  out  the  general  advantage  in  this  respect  of 
the  system  of  subdivision,  and  the  necessity  of  placing 
as  far  out  of  reach  as  possible  those  portions  of  vxe  ship 
to  which  it  cannot  be  applied. 

I  find,  however,  that  I  am  not  singular  in  the  belief 
that  the  whole  system  of  the  marine  engine  in  ships 
of  war  is  in  need  of  a  thorough  revolution.  I  have  no 
pretension  to  guide  this  revolution — I  have  neither  the 
inventive  genius  nor  the  needful  preliminary  knowledge 
for  it.  OUiers,  better  qualified  tlmn  myself  to  speak  on 
these  matters,  have  called  attention  to  the  unwieldy 
size  and  structural  weakness  of  the  cylinders — to  our 
boiler  rooms  of  enormsus  size,  yet  still  cramped  for 
want  of  space  ;  to  our  hot  and  unhealthy  stoke-holes  ; 
to  our  barbarous  method  of  stoking — barbarous  in  ruapect 
of  cruelty,  as  well  as  of  clumsiness.  Is  it  too  much  to 
hope  that  the  unwieldiness,  as  well  as  the  other  defect* 
of  the  system  may,  at  no  distant  period,  meet  with  • 
remedy  P 

Cellular  subdivision  is  Uie  most  obvioas  sad  tihe  most 
important  principle  in  saving  a  ship  fi?om  the  oonse- 
quencea  of  local  injury.  Armour  plating  applied  to  the 
bottom  of  a  ship  is  doubUeas  a  protection  against  sub- 
marine gunnery  (a  danger  we  have  not  as  yet  to  S«»),  but 
it  is  not  an  efficient  defence  against  torpedos.  Armour 
plates  are  mere  slabs,  imperfiectl^  conn  ,'cted  both  with 
one  another  and  with  the  ship's  stmctore,  to  the 
strength  of  which  they  contribute  bnt  Tery  little,  if 
even  (all  things  considered)  they  do  so  at  all.  Apart 
from  the  probability  of  their  being  broken  up  by  a  qnicb- 
acting  explosive,  like  fulminate  or  nitro-glyoerine,  the 
plates,  or  part  of  them,  might  be  driven  home  upon  the 
ship  itself,  in  such  a  way  viat  their  edges  might  aheec 
the  skin  plating  and  f^mes.  It  would,  moreover,  he 
impossible  to  give  them  any  great  thickness,  on  aooonnt 
of  their  weight ;  for  every  cubic  foot  of  iron  takes  7i 
cnhic  feet  of  displacement  to  float  it. 

Whenever  we  have  to  encounter  the  e£hct  of  violeiit 
explosions,  our  first  object  is  to  make  as  much  as  poe- 
sihie  of  the  impact  expend  itself  in  harmleas  directioDS  ; 
our  second,  to  endeavour  to  gain  as  much  as  poiaihie  the 
time  needed  to  change  destructive  impact  into  mere 
motion.  This  latter  is  a  task  which  a  buffer  performs  in 
cushioning  a  blow.  It  gives  time  for  the  work  oonoes- 
trated  in  the  impact  to  distribute  itsdf  through  a  Ungo 
mass,  and  thus  to  lose  the  intensity  which  is  necessary 
to  a  disruptive  or  disintegrating  eSlBct.  By  what  par- 
ticular device  we  bring  this  about  is  rather  a  matter  of 
stmctunil  convenience  than  of  defensive  power.  Tlie 
most  direct  method  of  doing  it  is,  doubtless,  to  make 
the  explosion  take  place  at  as  great  a  distance  from  the 
vital  part  of  the  ship — from  its  inner  skin — as  possible. 
Experiment  and  theory  both  lead  to  the  condoaioa  Uiat 
its  nction  Varies  inversely  as  the  square  of  the  diatnoo^ 
and  therefore  the  interposition  of  an  increasing  distance 
very  soon  converts  its  destructive  effect  into  a  mere  pro- 
pulsion of  the  ship.  If  it  were  possible  to  keep  off  the 
torpedo  from  actual  contact  witii  the  ship,  by  aaj 
device,  like  the  spines  of  a  hedgehog,  or  a  wire  shieU 
ontrigged,  small  torpedos  would  hurt  her  but  little.  For 
various  reasons  these  particular  devices  are  out  of  the 
question,  and  I  only  mention  them  as  showing  •  tbe^ 
retical  principle  which  we  should  keep  in  view. 

For  particular  service,  when  it  is  the  deliberate  i^ 
tention  to  make  a  ship  force  a  line  of  torpedoo,  it  ntay 
be  worth  while  to  make  the  sacrifice  of  speed,  and  to 
outrig  either  common  rope  netting  or  wire  netting,  at  • 
very  conaiderable  distance  from  the  ship's  bottom.  As 
this  netting  may  be  outrigged  to  a  distance  of  six  or  e%lit 
feet  from  the  ship's  skin,  I  do  not  doubt  that  this  is  the 
best  method  of  meeting  a  line  of  torpedos  when  soch  • 
line  is  known  to  exist.  Bnt  the  terrible  impedimeot 
which  it  offers  to  Hpeed  and  hahdinees  makes  it  im- 
practical, when  the  object  is,  on  the  one  hand,  to 
cruise  at  the  risk  of  meeting  torpedos ;  or,  on  the  other 
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to  be  aervioeBUe  for  numceavring  after  getting 
Anngh  them. 

TheM  cosaMeratioDi  hare  nwg««ted  to  me  a  derioe 
*]ikh  (allhongh  not  wholly  nttsMctory  to  m^  own  mind) 
upean  to  me  ha  niperior  to  that  of  pnttuig  armonr- 
|Me  m  the  bottom  of  a  ehip.  It  is  as  follows :— Let 
yoor  skip  have  three  skins,  each  divided  into  cellular 
mces  of  modprate  siae,*  the  middle  Mn  representing 
what  is  DOW  the  outer  skin  of  an  ordinary  double-plated 
Aip,  like  the  StrtuU$  or  the  Audaeiout — ^the  cells  perhaps 
MBewbat  smaller,  and  each  with  a  man-hole  fitted  air- 
Hf^  in  thb  inner  skin,  and  also  with  a  pipe  having  a 
■to^-cock  and  onion  collar  opening  into  the  upper  comer 
of  xL  The  space  between  the  enter  and  inner  skins  is 
also  to  be  divided  into  cells,  the  frames  and  longitudinals 
eoBsposing  which  should  break  joint  with  those  between 
flia  middle  and  inner  skins.  Water  is  to  be  freely  admitted 
between  the  middle  and  outer  skins.  The  ibiddle  akin 
is  to  be  deliberately  weakened  near  the  bottom  of  each 
iimer  oelL 

I  expect  the  plan  to  work  as  follows : — A  torpedo  ex- 
tlodea  against  Uie  outer  skin  at  t,  the  compartment,  m  n, 
Ming  foU  of  water,  and,  with  outer  surfiiice,  b  r,  under 
viobnt  TOosaure,  must  relieve  itself  through  the  middle 
■kin.  This  is  weakest  at  h  o,  and  will  therefore  give  way 
there.  The  torpedo  will  therefore  have  the  work  to  do 
of  not  only  driving  in  the  outer  skin,  b  r,  and  bursting 
tha  inner  utn,  h  o,  but  also  of  getting  the  water  out  of 
If  V  into  it  o,  against  the  cushion  of  air  which  the  latter 
I  should  think  this  would  exhaust  the  work 
Uy  to  save  the  inner  skin  firom  vital  injury, 
I  the  torpedo  were  very  powerful  indeed.  Then,  if 
aiaiiy  cells  were  wounded,  the  cocks,  x,  would  come  into 
{lay;  air  would  be  forced  into  them,  and  would  expel  the 
■mwK  down  to  the  level,  h. 

Tb»  frames  and  longitudinals  between  the  middle  and 
eater  skins  should  be  rounded,  or  dished,  so  as  not  to 
izansmit  a  blow  to  the  middle  skin.  The  edges  at  which 
they  suet  should  be  joined  with  a  covering  piece  of 
ifasst^ron  of  half  their  own  thickness,  which  would  break 
vp  eaaly,  and  thus  prevent  the  cell  behaving  like  a 
bnciUe-plate.  The  man-hole  n*  would  serve  to  take 
ashore  for  docking.  I  owe  this  very  important  practical 
mnestion  to  Mr.  W.  0.  Unwin. 

Without  having  too  much  &ith  in  my  own  preject, 
I  jcaCar  it  very  decidedly  to  armour-platine  tka  bottom. 
I  certainly  add  to  the  size  of  the  ship,  and  I  therefore 
require  more  propelling  power.  I  also  add  to  the  weight, 
to  the  extent  of  tne  quantity  required  for  sill  that  is  out- 
■de  the  middle  skin.  But  this  is  not  comparable  to  the 
weif^  of  armour-plating,  the  water  between  the  middle 
•ad  outer  akins  having  no  weight  in  water,  and  there- 
fan  requiring  no  displacement  beyond  that  of  its  own 
bulk  to  support  it  Of  course,  the  device  is  not  applicable 
toaoiaUcmfc. 

I  wish  to  repeat  that  I  have  not  written  my  paper  to 
bing  forward  this  project,  but  that  the  project  occurred 
to  me  in  the  task  which  I  had  set  myself,  of  considering 
wbat  would  be  the  probable  effect  of  torpedos  on  the  con- 
itnicticB  of  war-ships. 

Ab  regards  quantitiee  or  scantlings,  I  do  not  consider 
■ijadf  in  a  c<nidition  to  decide  upon  these  points  until  I 
bare  before  me  the  results  of  more  experiments  than 
have  yet  been  tried,  or  at  least  published.  There  is  no 
dJScolty  in  calculating,  with  more  or  less  exactness,  the 
wwbsiiii  si  work  due  to  the  explosion  of  a  certain  qoan- 
titj  of  gunpowder  under  certain  circumstances.  But 
w&BB  we  want  to  know,  not  the  total  work,  but  the 
^eatinctive  impact  under  the  influence  of  circumstances 
vUeh  kave  not  yet  heea  experimentally  studied,  we  are 
•lite  at  fiinlt.  For  instance,  I  do  not  at  all  see  my  way 
la  anawering  the  question  whether  it  would  be  pre- 
faaUe  to  expend  the  cost   of  protection   chiefly  in 

*It  tosn  azlnmof  iron  •blp-boUdlni  ttiat  no  nbdirtilon  or  ml 
ifcMA  towsaiaUastlistainaa  oumo!  In  unt  Into  It  sod  nach 
•iwy  part  of  It. 


the  thickness  of  the  outer  skin,  or  rather  in  its 
distance  from  the  middle  skin ;  still  less  do  I  know 
the  point  at  which  there  is  equation  between  these. 
Again,  I  have  nothing  to  guide  me  as  to  whether 
it  would  be  better  that  the  cells  of  the  outer  skin  sboaM 
or  should  not  include  an  air-cushion  or  a  water-coshion. 

On  all  these  points  we  must  await  actual  experiment. 
I  am  glad  to  hear  that  experiments  upon  torpedos  have 
been  undertaken,  and  I  shall  consider  that  a  great  part 
of  my  object  in  writing  this  paper  has  been  accomplished, 
if  it  has  the  effect  of  furnishing  hints  for  the  useful  direc- 
tion of  such  experiments. 

To  return  to  the  main  subject  of  the  paper.  The- 
introduction  of  the  torpedo  system  greatly  mcreasea  the 
inevitable  risks  of  ships  of  war — that  is  to  say,  those  risks- 
which  must  be  run  with  full  knowledge  of  the  hazard 
encountered,  and  even  with  the  distinct  notion  that  some- 
not  inconrideiable  loss  of  ships  and  of  human  life  is  oertaiiv 
to  occur.  It  is,  therefore,  above  all  things  important  to 
reduce  to  a  minimum  the  crews  of  ships  of  war.  TO' 
crowd  togetiier  more  men  upon  one  ship  than  are  needed 
for  working  and  fighting  is  a  deliberate  waste  of  our  most: 
valuable  resource. 

One  thing  more.  A  large  iron-clad  of  the  present  day- 
is  a  vile  place  to  live  in.  Snyill  iron-clads,  or  even  large 
iron-<^s,  dividedintocells,  will  be  very  much  worse,  inso- 
much that  every  man  will  be  a  nuisance  to  his  neighbour. 
With  every  squadron,  therefore,  we  must  send  other 
ships,  not  fitted  for  fighting — an  admiral's  yacht,  a 
hospital  ship,  and  a  floating  smithy  at  the  least.  It  will 
be  much  cheaper  to  provide  accommodation  separately  for 
these  purposes,  than  to  build  fighting-ships  to  receive 
non-combatants. 

I  believe  this  paper  contains  the  first  suggrestion  which 
has  yet  been  made  public  for  providing  structural  means 
of  enabling  a  ^p  to  resist  torpedo  attack.  I  regard  it 
aa  a  first  step  only.  I  think  it  just  possible  that,  as  a 
first  step,  it  will  be  welcomed  Dy  my  audience,  partly 
for  its  ovm  sake,  but  far  rather  as  the  harbinger  of 
more. 

In  conclusion,  I  wish  to  point  out  that  the  introduction 
of  torpedo  warfiire  has  not  had  for  its  strategic  effect  the 
paralysis  of  naval  attwck.  On  the  contrary,  it  has  only 
gone  part  way  to  neutralise  the  enormous  preponderance 
which  at  one  time  the  introduction  of  steam-power  and 
armour-plating  appeared  to  give  to  an  assailant.  I  do 
not  propose  to  diiscuss  details  which  belong  to  the 
militarv  rather  than  to  the  constructive  branch  of  our 
profesnon;  but  I  have  much  misunderstood  our  Gon> 
temporaiy  history  if  I  am  wrong  in  my  belief  that,  tor- 
pedos and  railways  notwithstanding,  the  seawardenemy  is 
Uirmoredangerousnowtothe  landward  power,  Uian  when 
sails  and  oars  were  the  only  means  of  propulmon.  The 
command  of  the  coast  still  follows  the  mastery  of  the 
sea. 

KoTB. — It  may  be  worth  while  to  call  attention  to  a 
plan  for  fishing  up  or  cutting  torpedo  wires,  which  X 
published  in  &B  Eugituer  for  18th  November,  1870, 
p.  843.  

ON  A  NEW  FOEM  FOE  IKON-CLADS. 

By  Captain  John  Wbaatlay,  B.V. 

In  Captain  Colomb's  paper  "On  the  Attack  and  De- 
fence of  Fleets,"  read  at  the  Royal  United  Service  In- 
Btitution  last  April,  after  showing  the  great  loss  oi 
power  of  the  gun  as  a  wt^pon,  he  states : — "This  seems 
to  me  a  very  startling  conclusion  to  arrive  at,  and  one 
which  lies  at  the  root  of  all  construction  and  armament. 
It  is  not  as  tiiough  it  were  certain  that  gun  must  meet 
gun,  and  therefore  the  recession  was  common  to  both 
sides  of  the  equntion,  but  it  is  that  some  other  weapon  or 
weapons  are  making  tremendous  strides,  and  are  beating 
the  gun  in  competition.  It  nwy  mean  also  that  the 
manner  of  constructing  the  carriage — that  is,  the  ship^ 
is  at  the  bottom  of  the  recession.    In  any  case  I  can 
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concfive  nd  Diore  important  sulijcit  for  inquirv  thnn 
'whether  my  fif^ures  and  deductionii  are  corrt<!t.  If  they 
are,  I  can  only  express  my  belief  thut  we  are  cluae  tt|ioa 
A  vary  extraiirdinnry  reconstruction  of  our  navy." 

Thus,  in  the  opiniun  of  a  most  competent  judge,  of  an 
-oflBoer  who  has  made  an  especial  study  of  his  subjei-t, 
none  of  our  present  ships  arc  efficient,  not  one  fit  to  cope 
'with  the  new  conditions  of  naval  warfare.  The  weapons 
^uded  to  as  beatins  the  gun  are,  first,  the  ship  used  as 
A  lam ;  second,  tJbe  torpedo ;  this  1  <tter,  however, 
auiking  the  ram  a  very  hazardous  mode  of  attack. 

Taking  the  torpedo  as  by   fiir  the  most  important 
vreapon,    but   without   excluding   the   others,  it  will 
be    my    endeavour    to    bring    before    you    a    form 
of    veaanl    more    adapted    to    the    altered    condiUun 
-of  naval  war&re  than  any  now  extant.   Formerly,  broad- 
-oida  OB  was  the  mode  of  attack,  because  bringing  the 
greater  number  of  guns  to  bear ;  with  ironclads,  pre- 
aenting  the  broadside  is  their  weakeat  position,  as  pre- 
aenting  the  greatest  extent  of  penetrable  armoar,  and 
laying  them  more  open  to  ram  and  torpedo  attacks. 
The  iorm  of  vessel,  of  which  the  diagrams  are  befiire 
jon,  is  taken  from   the  Eastern   typn,  prevalent  from 
Egypt  to  Japan  inclusive,  and  of  which  the  Bombay 
ootton  boat  is  one  of  the  best  specimens;  bat  in  ray 
Teasel  the  projecting  bow  will  bn  prolonged  to  a  form 
apiooaching  that  of  the  cigar-ship,  for  n«aons  which  I 
inll  explain  later.     Her  extreme  Irngth  is  to  be  300  feet ; 
team,  one-fuurth  of  length,  76  fret,  enatding  her  to  carry 
14  36-ton  guns,  weighing,   with  i3  ton  carriages,  812 
tons,  little  more  than  two  turrets  with  their  guns.   These 
14  gims  are  to  be  mounted  on  Captain  Muncrieff 's  system, 
having,  without  altering  her  position,  a  greater  weight 
of  all-round  fire  than  any  existing  form,  while  exposing 
leas  vulnerable  surface,  the  guns  being  munnted  in  an 
-oval,  terminating  forwards  in  an  acute  spherical  angle, 
fier  beet  mode  of  attack  being  stem  on,  she  will  bring 
sight  guns  firing  ahead  or  astern  parallel  to  the  keel, 
the  beam  gun  and  oontiguoun  gun  firing  alternately. 
The  length  of  the  major  axis  of  the  oval  is  half  the  ex- 
treme length,  160  feet ;  any  increase  of  the  length  of  the 
•val  would  diminish  the  defence  by  exposing  a  larger 
mtface  to  an  attack  on  the  broadside,  while  any  dimi- 
nution would  cramp  the  space  for  working  the  guns. 
The  ketoh  rig  gives  a  clear  deck  for  the  same  purpose, 
and  the  hitmn  form  of  head  sails  tends  mure  than  the 
present  form  to  lift  the  bow,  ease  the  pitching  motion, 
•nd  so  to  increase  the  speed.     On  looking  over  vol.  v. 
of  your  **  Transactions,"  I  found  that  one  of  yotir  vioe- 
imaidents.  Admiral  Sir  Edward  Belcher,  hail  proposed, 
in  1829,  to  si>il  an  18-gun  brig  stem  foremost  and  ketch 
rigged,  so  I  trust  that  this  proposal  to  c^rry  out  similar 
principles  on  a  larger  scale  will  obtain  his  approbation. 

The  proposed  beam  is  necessary  to  ndmit  of  a  powerful 
battery  firing  ahead  or  astern  in  attacking  or  retrt.ating, 
and  only  seeuis  excessive  through  the  size  our  ships  have 
attained ;  proportionately  it  is  not  greater  tluu  that  of 
our  former  wooden  ships. 

I  now  come  to  the  lung  projecting  how.  In  the  dis- 
cussion on  Captain  Colomb's  second  paper,  "  On  the 
Attack  and  Defence  of  Fleets,"  at  the  Royal  United 
Service  Institution,  on  the  16th  of  Janunry  last ;  the 
question  was  asked,  "How  would  you  attack  an  enemy's 
fleet,  supposing  each  ship  of  the  enemy  ttiwing  a  Harvey 
torpedo  on  each  side  i"  It  Hppeais  to  me  that  the  r>  suit, 
whether  with  fleets  or  single  siiips,  would  be  in  favour 
of  the  party  giving  the  first  hits  with  the  torpt-do,  and 
that  this  womd  be  best  obtained  by  an  outrigger  of  the 
length  of  a  late  first-rate's  jib-boom,  about  seventy  feet, 
with  a  housing  of  twelve  or  fifteen  feet  fh>m  the  project- 
ing stem  of  my  vessel.  Again,  this  form  of  stem  would 
tow  two  other  torpedos,  one  on  each  side,  with  not  more 
than  three  or  four  fathoms  of  line,  all  three  at  the  re- 
quisite depth  under  water  to  secnre  an  effective  explosion, 
while  the  form  of  stem  under  water  exposes  leas  snrfiice 
to  an  attacking  torpedo  than  any  ship  of  the  present 
ftim.    Should  an  enemy's  ship  approach  with  an  intsm- 


tiim  trf  ram,  the  towing  torpedos  may  be  allowed  to  nm. 
out  the  line  till  the  torpedo  has  crossed  her  conise ;  aad 
then,  the  break  being  applied,  she  will  be  at  once  it— 
Btroyed. 

Vessels  of  this  form  will  hare  greater  baoyanny  than' 
'hose  of  the  present  form,  and  therefore  vrould  cany 
thicker  armonr,  and  if  requiring  ballast  to  steady  her  ia 
rolling,  it  might  be  applied  in  thicker  bottom  platea  ; 
but  these  are  subjects  Uiat  specially  belong  to  the  naval 
architect. 

Another  advantage  of  this  form  is,  that  it  givea 
greater  rapidity  in  turning,  thus  enabling  her  mora 
readily  to  avoid  sodden  attacks  by  ram  or  torpedo,  aai 
pnnishing  the  attempt  with  her  stem  or  her  gmia. 

As  to  guns,  without,  disputing  the  superiority  of  fha 
rifled  gun  when,  as  on  shore,  the  platform  and  the  ol>jee# 
are  both  fixed,  at  sea  I  should  prefer  the  smooth  bors^ 
giring  ike  advantage  of  ricochet  firing,  where  plattem 
and  object  'are  bow  in  motion,  and  the  range  evar 
changing,  and  also  for  the  power  of  using  grape-shot. 

In  the  encounter  between  the  Soyai  Sotereiytt  and  tte  - 
Camti,  with  Harvey's  torpedoa,  it  may  be  aanmied  that 
had  the  JRofai  Sovereign'*  26-ton  gnns  been  smooth  borei^ 
and  using  grape-diot  in  proportion  to  the  niond  shot 
^ey  would  throw,  the  Camfl  would  have  been  defeated 
on  her  first  attack.  As  the  case  now  stands,  this  torpedo 
success  condemns  the  whole  turret  system.  A  3^tea 
gnn  wonld  probably  admit  of  an  18-inch  bore,  throwing 
an  8001b.  shot;  and  a  cluster  of  grape  of.  say  twelra 
7-inch  60  lb.  shot,  wonld,  with  disk  and  rod,  be  of  aboot 
the  same  weight,  and  speedily  settle  imy  nnarmonred  or 
light^armoured  ram,  gun,  or  torpedo  veseel  ventoiinf 
within  range,  and  thus,  in  some  measure  restoring  (oaM 
of  the  lost  power  of  the  gun. 

According  to  my  experience,  every  vessel  moving 
through  the  water,  except  .before  the  wind,  raises  a  se« 
against  her  in  proportion  to  her  bulk,  speed,  and  wei|^t. 
'This  is  visible  even  in  the  gentle  movements  of  an  aqoaiae 
bird  in  water,  elsewhere  as  smooth  as  a  plate  of  )d*a% 
and  in  buoys  and  piers  of  bridges  in  a  tide- way.  In  aa 
account  of  the  risit  of  Commodore  Perry,  of  the  United 
States  Navy,  to  Japan,  I  find  it  stated  that  ^the  heavy- 
sea  at  the  landing-place  caused  a  long  delay  in  embailC' 

ing At  last,  when  all  were  embarked,  a  farther 

advantage  of  the  Japanese  boats,  whose  superior  speed 
was  alrMidy  known,  was  manifest  in  the  fart  that  all  who 
were  in  the  Japanese  boat  arrived  at  the  Aif  quite  dry, 
while  those  in  the  American  boats  were  thoroogUy 
drenched."  From  this  iaet,  I  put  it  to  theconaiderattoB 
of  naval  architects  whether,  seeing  that  ramming  ia 
hardly  possible  in  the  face  of  the  torpedo,  a  total  change  in 
the  form  of  the  bow  of  the  breastwork  raomtor*  to  that 
on  the  principle  here  proposed  might  enable  them  to  flna 
the  sea,  which  more  than  one  example  shows  ttat  they 
are  now  not  able  to  do. 

To  conclude.  Considering  that  living  on  sn  island 
not  producing  sufficient  food  for  the  population,  onr  eorm> 
merce  is  our  ufo,  that  we  could  not  exist  in  oni  prsaeal 
numbers  without  it,  a  hostile  fleet  at  sea  unoppoaed 
wonld  be  even  more  fiibtl  than  a  landing  on  onr  «ior«a ; 
that  thus  the  absolute  necessity  of  attack  is  forced  npoa 
us ;  and  that,  as  far  as  I  am  aware,  no  answer  his  been 
given  to  the  question.  How  is  that  fleet  to  be  attacked 
with  a  reasonable  chance  of  sncceasf  it  has  been  my 
endeavnnr,  according  to  my  abiUty,  to  show  how  thit 
may  be  effected. 


ON  ARMOUB-PLATED  SHIPS. 
By  J.  K.  Hyde,  Saq. 
I  need  hardly  say  to  the  Society  of  Naval  AnMsste 
that  the  subject  of  armour-plated  ships  *or  coast  <■"■*" 
or,  indeed,  for  any  other  duty,  ia  of  tha  do*  pert 
anoe  at  the  preaent  time.      No  one  knowa  so 
those  who  have  given  any  attention  to  naval  ( 
tion,  how  difficoU  it  has  beea  to  aoanga  a  ah^  thai 
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■hall  ratun  all  the  Tequkites  naoeaary  for  a  ship  of 
wuv  am  under  Oub  old  ajratem ;  mudern  inveation  turn 
g^na  na  matarial  ao  vaatiy  differant  to  anything  knovn 
to  tiia  mem  who  fbnght  our  great  naval  aotiona  in  former 
days,  that  the  entire  cystem  of  actions  will  have  to  be 
changed  when  the  next  great  fight  t»ke8  plaoe. 

Toor  aoeiety  haa  thong^t  fit  to  plaoe  the  sahject  of 
Mmoor-plated  ship*  for  ooost  defence  the  first  on  its 
list.  The  prominence  so  given  pioives  that  they  estoem 
ftasubject  of  deep  interest,  as  well  as  one  needing  dis- 
taanoa  and  investigatian,  thus  showing  that  »t  present 
there  is  some  donbt  as  to  what  is  the  proper  form  of 
iiiip  for  coast  defenoe.  The  cont^t  between  the  guns 
and  the  aimoar  plates  haa  not  ended,  for  ao  loni;  as 
the  gnns  pcogrew  m  poww  so  most  the  armour  advance 
in  strength ;  this  is  shown  by  the  increase  from  four 
incbm,  the  first  thickness  of  plates  employed,  to  the 
Weaent,  10  inches  and  12  inches,  thos  attempting  to 
keep  pace  with  the  guns.  Artillerymen  will  tell  you, 
that,  no  matter  how  thick  or  complex  the  arraoar, 
if  placed  vertJeaUy  they  will  be  able  to  destroy  it ;  no 
iBStter  how  thick  tiie  armour,  it  can  "be  brokpn  up 
by  the  modon  shall,  if  tfaia  is  conoedod,  if  it  is 
aoknowledi^  that  the  ^;ana  can  destroy  the  armour 
«»  a.ahip's  side,  then  it  seems  to  be  desirable  to 
'y'"""'*^  if  there  is  not  some  othfg  system  of  construc- 
tion that  shaU  stop  the  guns  in  their  victory.  Much 
inofesBional  ability  has  been  given  to  the  arrangnment 
«rf  ships  with  low  ftee-board,  offering  bulOI  lesistence 
to  the  enemy's  fire.  Such  ships  admit  of  thicker  plates 
being  carried  than  those  with  high,  lofty  broadsides,  and 
•re,  no  donbt,  with  their  turrets  fitted  on  a  breastwork, 
the  moat  formidable  of  aU  the  ships  yet  built ;  but  still 
they  aze  vnlnaable,  and,  being  so,  are  not  of  so  much 
wae  aa  they  should  be.  All  vertical  structure,  both 
hnll  and  breastwork,  can  be  penetrated,  and  the  qu«s- 
■O"  *>11  be  very  naturally  be  asked,  Why  not  seek 
MOie  otiier  form  of  construction,  so  that  the  men  who 
may  have  to  fight  the  fotnre  naval  battles  of  England 
■lay  have  a  chance  of  escape  given  themf 

In  othriag  for  the  consideration  of  your  society  a 
oiSerent  form  of  vessel  from  that  hitherto  adopted,  I  am 
■quite  awue  of  the  very  searching  criticism  that  will  be 
e:iven  to  it;  indeed,  the  importance  of  thu  subject  demands 
that  every  possible  investigation  experience  and  experi- 
meot  can  bring  should  be  brought  to  its  careful  study ; 
asid  I  am_  quite  sure  that  the  members  of  this  institution 
^^  receive  with  attention  any  reasonable  snggnslion, 
ewai  from  so  humble  a  person  as  mvself.  Permit  me, 
then,  to  say  that,  so  fer  back  as  1864,  I  began  ixpfri- 
mnta  with  angular  targets,  quite  believing  even  then 
mt  the  guns  would  succeed  in  penetrating  armonr- 
psates.  I  am  fortunate  in  having  a  letter  still  in  mv 
poMemon  from  the  late  Admiral  Sir  Byham  M>irtin, 
J^rarmg  to  a  proposition  made  and  submitted  to 
«im  for  the  construction  of  armour-plated  gun-boats. 
*  »"**  to  it  to  show  that  this  question  of  auKular 
•MSB  for  ships  haa  been  of  long  continuous  investiga- 
"""^  and  I  am  not  aware  of  anyone  having  given 
•■raar  attention  to  it. 

inie  diffionlty  and  cost  of  constmoting  ships  witii 
Twrtaeal  sides  equal  to  resist  the  impact  of  modem  pro- 
P^*"  "  now  generally  acknowledged.  It  then-fore 
IjecoBjaB  necessary  to  make  some  other  arrangement, 
and,  in  the  absence  of  a  better,  I  am  permitted  to  bring 
before  this  society  my  system  of  double  deflection.  The 
nodela  and  drawings  now  produced  represent  Uiat 
■ystun.  In  suggesting  this  form  few  a  fighting-ship,  I 
nave  kept  in  view  all  the  essentials  necessary.  These  are. 
fctft,  ttahility  and  safety ;  second,  invulnerability ;  third, 
Sgbt  draught  of  water ;  fourth,  comfort  and  acoommoda- 
fon  for  the  crew.  The  first  of  these  essentials,  stability 
HH  safety,  can  be  illustrated  by  the  sectional  models. 
UMS  show  sections  of  two  vessels,  one  the  ordinary  ship 
rflow  bacboard,  the  other  a  section  of  a  double  deflect- 
fcg  ship.  They  are  arranged  to  be  both  of  equal  His- 
ylMiiaiuiiil,  thare  Wng  the  some  number  of  square  indies 


in  each  midahip  seetion.    An  expetiment  with  thew 

modeb  shows  that  in  the  first  a  given  weight  pkced  on  • 

the  decks  will  capsize  it,  but  the  some  weight  placed  on 

the  deflecting  model,  in  the  same  position,  will  have  very 

littie  effect  indeed,  and  even  when  placed  on  the  outside  of 

the  deck  will  not  have  the  same  infloenoe,  thus  proving 

the  stability  and  safety  of  the  one  over  the  other.     Actiud 

experience  thiisshowsthflgreatad  vantage  of  an  open-sided 

ship,  especially  its  ability  to  carry  heavy  weights,  such  as 

turrets  and  guns,  at  a  greater  height  than  the  ordinary 

vertical-sidi-d  ships.     And  as  regards  the  invulnerability 

of  defincting  ships.  I  am  quite  prtvpared  to  assert  that  no 

proixottlH  can  penetrate  the  hardened  surfooe  of  a  sloping 

or  deflecting  side.     What  I  mean  by  the  hardened  sur- 

fa<!e  is  this,  I  do  not  propose  to  use  Uie  very  soft  material 

now  employt'4  in  the  manufacture  of  armour-plates,  such 

as  our  present  ships  are  plated  with.     Modem  guns  will 

send  their  projectiles  through  the  thickest  plate  yet 

,  made ;  and.  according  to  the  highest  authority,  even 

I  24  inches  of  iron  will  not  resist  the  gun  power  that  can 

,  be  produced.     If  this  is  so,  why  not  try  the  effect  of  % 

dffluctinic  side  to  a  ship,  and  give  the  plates  a  hard  sor- 

fitce  nn  the  outside  ?  Material  <:an  be  produced,  a  sample  of 

<  which  I  have  here,  that  is  soft  on  the  one  side  and  hard 

on  the  other.    The  effect  of  a  shot  upon  the  hard  surface 

is  like  the  blow  of  a  hammer  on  the  face  of  an  anvil ;  it 

is  the  velocity  of  the  projectile  that  makes  it  penetrate  ; 

and  a  hardened  surfoce  will  deflect  any  projectile  thst 

strikes  it  with  even  the  highest  velocity  at  an  angle.     I 

therefore    propose   that   the    side  of   a    fighting  ship 

should  be  formed  with  an  angle  above  and  below  the 

water-line,  aa  is  shown  by  the  model  on  the  table,  and 

that  tlie  apex  of  the  angle  should  be  arranged  to  be  some 

threi-  feet  above  the  water-line ;  thus,  such  a  ship  wooM 

be  difficult  to  hit  fair,  there  being  nu  face  of  the  snrSuje 

square  to  horizontal  fire,  neither  at  the  sides  nor  endfl. 

The  decks  and  bottom  must  stand  the  same  chance  as  in 

other  ^ips  ;  these  will  no  donht  have  to  bo  made  vecy 

much  stronger  than  in  our  recent  ships.    The  bottoms 

'  will  have  to  be  made  to  offer  some  resistance  to  the  toiv 

pedes,  and  instead  of  being  only  half-inch  thick,  I  should 

submit  two  inches  at  least,  and  not  less  than  one  foot  of 

timber  on  the  outside ;  in  any  case,  the  bottom  of  all  the 

future  ships  must  be  made,  or  at  least  they  ought  to  be 

made,  to  offer  a  greater  resistance  to  an  explosion  than 

tho  water  in  which  they  swim ;  this  can  only  be  proved 

by  experinient;   and  in  the   present  condition  of  this 

great  question  it  would  be  a  wise  expenditure  to  construct 

a  section  <if  a  ship,  with  say  a  two-inch  bottom  and  one 

foot  of  timber,  fur  the  purpose  of  an  experiment.     We 

hear  a  good  deal  about  ramming  when  the  riiips  of  the 

molem  days  are  spoken  of.     Now,  it  occurs  to  me,  thsit 

a  deflecting  ship,  such  as  this  model  represents,  wonlA 

offer  a  good  deal  of  resistance  to  that  manoeuvre ;  and  I 

am  inclined  to  think  the  apex  of  the  angle  of  such  a  ship 

would  do  more  injury  to  the  ramming  ship  than  she 

would  receive  from  such  an  attack.    There  is  also  anotlur 

advantage,  and  not  the  least  in  the  arrangement  of  a 

fighting-ship,  anil  thit  is  the  superior aoooaunodation fcK 

the  crew.    Now.  this  is  certainly  a  matter  of  very  great 

importanoe,  and  however  much  ingenuity  is  expended  in 

the  dwign  of  a  fighting-ship,  it  should  not  be  forgotten 

that  the  men  who  mnat  fight  the  modem  ships  will  be  • 

much  more  valuable  class,  from  the  fact  of  the  complexity 

of  the  machinery  requiring  a   higher   education,  and 

therefore  should  be  taken  every  poaiible  care  of.    Now, 

a  ship  that  requires  artificial  ventilatiun,  like  a  ooal  mine^ 

isnotparticularly  airreeable  as  regards  oomfurtforaolosely 

p>«tked  crew,  fur  should  the  machinery  of  the  blowing 

arrangement  get  out  of  order  during  the  excitement  of  a 

fight,  the  crew  may  stand  a  fair  chance  of  suffocation  for 

want  of  air.     In  the  case  of  the  defiectinf;  ship,  the  deolc 

being  alxive  the  water-line,  ample  room  is  ^ven  for  the 

crew,   without  the  necessity  of  there  bemg  artificial 

means  employed  for    obtaining    the  necenary  air  to 

breathe— in  fact  all  the  essentials  of  a  fighting  ship  can 

be  obtained  by  this  system — ^ioTuInecabiiity, 
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of  gaa  platform,  easy  draaght  of  water,  comfort  for  tlte 
crew,  and  moderate  cost  of  construction.  I  produce 
aamples  of  iron  fired  at  vertically  by  a  mode!  gun,  and 
also  of  tempered  steel,  fired  at  an  angle  of  22°,  deiirly 
showing  the  advantage  of  angular  stractores.  I  also 
produce  samples  of  wood  used  to  deflect  the  same  pro- 
jectiles. Thu  also  proves  that  even  timber,  when  placed 
at  80  low  an  angle  as  22°  to  the  line  of  fire,  is  capable  of 
resisting  a  projectile  of  the  more  modem  type.  In  sub- 
mitting this  particular  form  of  ship  for  consiiieration,  I 
am  (^uite  sure  all  who  are  interejite'i  in  the  success  of  the 
Brituh  navy  will  give  me  credit  for  a  desire  to  mainbiin 
that  power  oar  common  country  has  hitherto  possessed  ; 
for,  however  brave  our  sailors,  and  however  skilful  the 
officers,  our  ships  should  certainly  have  every  possible 
advantage  that  united  ingenuity  can  give  them,  or  the 
ddll  and  bravery  of  those  who  handle  them  may  be 
wasted  in  frnitleM  combat  when  the  pinch  comes. 


liEGISLATIVE  INTERFERENCE  WITH  THE 
CONSTRUCTION,  STOWAGE,  AND  EQUIPMENT 
OF  SHIPS. 

By  William  Tonng,  Esq. 

I  confess  that,  after  bestowing  a  great  deal  of  thought 
npon  the  subject,  I  had  determined  to  withdraw  alto- 
gether my  offer  to  appear  before  you.  as  I  found  that  the 
more  consideration  I  gave  to  the  matter,  the  more  con- 
Tinced  I  became  that  there  ought  to  be  little  or  no  legis- 
lative interference  in  any  private  enterprise.  Looking, 
liowever,  to  the  fact  that  my  own  occupation  in  life  is 
that  of  an  underwriter  and  insurance  broker,  and  that  but 
for  the  effect  of  marine  insurance  upon  commerce  generally, 
'Oelf-interest  would  be  a  perfectly  sufficient  guarantee 
against  shipowners  sending  to  sea  vessels  which  were 
not  in  an  efficient  state  as  regards  their  hull,  spars, 
«quipment,  or  cargo,  I  have  come  to  the  conclusion  to 
appear  before  you,  even  if  it  be  in  the  light  of  a  "  necas- 
■ary  evil,"  and  I  do  so  all  the  more  rendily  as  I  find  thiit  no 
other  member  or  associate  has  offered  to  bring  the  subject 
tiefore  you — a  subject,  I  beg  of  you  to  bear  in  mind,  of 
real  importance,  not  only  to  ua  particularly,  but  to  the 
world  at  large. 

The  word  "  ship  "  has  been  construed  in  the  courts  of 
law  as  including  "  whatever  is  on  board  a  ship,  for  the 
object  of  the  voyage  or  venture  in  which  she  is  engaged, 
belonging  to  the  owners."  I  might,  therefore,  take  coa- 
■traotionand  eqniptnent  together,  and  treat  stowage  as  a 
separate  subject  But,  in  the  main,  I  prefer  to  take  all 
three  as  one  subject,  thinking,  as  I  do.  that  all  must  sink 
or  swim  toother.  At  present,  practiciilly,  there  is  no 
legislative  mterferenoe  with  the  ship,  except  in  the  1 7  and 
18  Vie.  cap.  104,  which  provides  that  at  leut  three  bulk- 
heads should  exist  in  every  iron  stumer  ov'-r  100  tons, 
intended  to  carry  passengers.  There  are  also  certain 
dauaes  in  t^e  "Ilerchant  Shipping  Act"  which  relate  to 
lights  and  signals,  and  the  a'tju8tm«nt  of  compisses.  but 
I  think  it  hardly  necessary  to  enter  into  such  minute 
details  in  a  paper  such  as  this. 

With  regard  to  stowage,  there  are  at  present  no  legis- 
lative enaotmenbi,  except  the  nan  il  restrictions  of  dock 
companies  and  harbour  commissioners  empowered  under 
local  Acts,  which  need  hardly  be  taken  into  consideration 
as  having  any  practical  bearing  on  the  mntter  in  hand. 

I  will  now  meation,  so  far  as  known  to  me,  the  sugges- 
tions which  have  come  before  yourselves  or  others  on 
ilus  subject.  Mr.  Rundell,  of  Liverpool,  so  well  known 
to  many  of  us,  read  here,  in  1870,  a  piiper  advocating  a 
plan  of  his  own,  fuUy  detailed  in  the  proceedings  of  your 
■ooiety.  _  His  suggestion  was,  "  that  a  round  spot,  of 
9  inches  in  diameter,  be  conspicuously  pninted  on  every 
iron  vessel  on  each  side  amidships,  at  the  point  through 
which  a  horizontal  plane  would  pass,  which  would  cut 
Off  the  upper  one-fourth  of  the  spaoe  osnaUy  measured 
in  aaoertkining  a  vessel's  registured  tonntge  (».«.  one- 
foorth  of  her  whole  internal  capacity)  when  she  is 


on  her  keel."  I  shall  not  enter  more  fully  into  his  plan, 
as  it  was  very  &eely  discussed  here  at  the  time,  and  on 
the  whole  not  approved  of  by  the  practical  ship-buildeis 
present  Nor,  so  far  I  known,  has  Mr.  BundeU's 
suggestions  borne  as  yet  any  practical  fruit. 

Mr.  FUmsoU,  M.P.  for  Derby,  in  1870,  inkodncod  • 
Bill  into  Pitrlitment  on  this  subject,  with  the  beatinten- 
tioos ;  but  I  think  anyone  practically  acquainted  with 
the  ship,  whether  it  be  as  a  shipbuilder,  as  a  ahip- 
broker,  or  as  an  underwHtor,  will  perceive  at  a  glance 
the  impossibility  of  carrying  out  the  proposals  embodied 
in  that  BUI. 

They  are : — (1)  That  vessels  not  classed  by  Lloyd's 
Register  or  by  the  Liverpool  Underwriters'  B^gutty 
for  iron  vessels,  should  be  classified,  or  rather  certifi- 
cated, by  the  Board  of  Trade.  (2.)  That  vessels  shall 
all  be  streaked  over  with  yellow  paint  to  show  the 
proper  line  of  maximum  immersion  or  load  Une.  The 
authorities  for  fixing  this  streak  are  to  be  the  biulder,  a 
surveyor  appointed  by  the  Board  of  Trade,  and  tbe 
surveyor  to  Lloyd's  Register,  or  the  surveyor^  to  the 
Liverpool  Underwriters'  Association.  And,  again,  any 
harbour  master,  office  of  the  Coast-guard  or  Customs, 
Receiver  of  Wreck  or  officer  of  the  Board  of  Trade 
may  detain  any  vessel  which  he  thinks  is  overloaded. 

He  might  as  well  have  a<lded  to  his  list  of  officials  the 
policeman  on  his  best  or  the  parish  beadle.  Tmagine 
the  Cunard  and  Indian  line,  or  the  steamers  in  the 
Mediterranean  or  the  Baltic  trade  (whose  departure  and 
arrival  are  timed  almost  as  closely  as  that  of  a  railway 
train)  subjected  to  all  these  vexatious  restrictions. 

Mr.  Edwin  Chadwick,  C.B.,  read  a  long  and  interest* 
ing  paper  at  the  Sheffield  Meeting,  in  1866,  of  the 
Association  for  the  Promotion  of  Sooiail  Science.  I  hars 
perused  this  paper  with  care,  and  am  ready  to  admit 
that  many  of  his  statements  as  to  the  increased  and  in- 
creasing number  of  casualties  on  our  own  coast  are  sooh 
as  might  alarm  the  ignorant  giving,  as  he  does,  the 
statistics  from  the  Wreck  Register,  for  the  completeness 
of  which  we  are  indebted  to  my  esteemed  friend,  Mr. 
Jenkin.  But  what  do  you  think  is  the  result  he  comes  too, 
after  all  his  alarming  statistics  P  Simply  this,  "  that 
entire  self-insurance  is  the  pfreat  principle  to  be  pro- 
moted." This  is  at  least  logical,  wnich  is  more  than  I 
can  say  for  the  suggestions  made  in  this  room  in  187(^ 
duriog  the  discussion  of  Mr.  Rundell's  paper  (already 
mentioned),  when  it  was  proposed  that  no  owner  should 
be  allowKa  by  law  to  insure  more  than  three-fourths  <x 
two-thirds  of  the  value  of  his  ship.  If  the  slup  is  to  bo 
under  restriction  as  to  insurance,  why  not  the  owner  of 
cargo  also  ?  And  for  that  matter,  why  not  meddle  inth 
fire  insurance  and  life  insurance  too.  If  every  good  thing 
that  can  be  abused  is  to  be  the  subject  of  legialatiaa, 
where  are  we  to  stop  f 

I  may  add  that  the  law  in  France  attempts  restric- 
tions of  this  kind,  which  only  result  in  the  farbiddai 
portions  of  insurance  being  that  allowed  for  execntion. 

But  if  Mr.  Chadwick's  proposition,  that  entiio  self- 
insurance  ought  to  be  promoted,  be  logical,  is  it  in  any 
way  pmctical  ?  Would  the  cure  not  be  worse  than  the 
disease  ?  No  doubt  large  and  wealthy  firms,  or  com- 
panies owning  many  vessels,  can  perfectly  well  do  with- 
out insurance ;  but  would  it  be  well,  or  for  the  genecal 
advantage,  that  aU  ship-owning  (or  any  othra-  trade) 
should  be  confined  to  great  and  wealuiy  firms  only  t 
Would  not  this  carry  us  back  to  the  practice  of  eaxlur 
times,  when  thure  were  but  two  classes  of  men,  the  ▼Bi^ 
few  and  rich,  and  the  many  living  by  the  labour  of  thsv 
hamls,  the  former  class,  in  such  a  case,  tending  7**^ 
more  and  more  towards  the  notion  of  a  fenoal  lora 
supi^rior ;  the  Intter  becoming  each  generation  nearsr 
akin  to  tiiH  serf  or  the  helot. 

Before  I  leave  this  suggestion  of  Mr.  Chadwiok!*,  I 
desire  to  mention  with  gratitude  that  this  paper  of  hia 
led  to  the  presentation  of  a  memorial  to  the  Prime 
Minister,  praying  for  an  authoritative  digest  of  tite  case 
law  of  Bngland— a  thing  most  urgently  needed  (aa  I 
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sImU  point  oat  hereafter),  bat  appuently  as  £»r  firom 
raelisatioa  now  as  it  was  then. 

I  eap  jooe  arery  one  will  allow  that  there  are  dishonest 
ship-baillars,  ship-brokers,  and  ship-chaadlerj  ;  that 
siiipi  are  often  b  uUy  built,  improparljr  sto wad.  iosuffl- 
cteatly  manned  and  foand.  How  then  are  these  blots  on 
oar  fair  fama  as  honest  men  to  ba  remaiiei,  if  wa  admit 
th<U  legiolitire  interference  is  impolitic  ? 

Hf  reply  ia,  that  oommaroa  is  really  self-regalatire.  No 
one  in  the  present  day,  I  presams,  wjuld  aivooita  the 
samptntry  laws  of  onr  ancestors,  tha  reitriotions  on  the 
export  of  boUion,  or  the  peoaliarities  of  tha  old  wool 
trala,  or  any  of  the  notions  which  used  to  pravail  with 
rM^ard  to  fostering  industry  in  oar  country,  and  prereat- 
ing  the  interference  of  foreigaers  with  what  we  considered 
oar  own  special  prodoctions.    The  truth  is,  that  custom 
baoomes  Uw,  and  it  is  foand  that  commerce  praoticiUlr 
creates  regulations,  which,  in  the  course  of  time,  hare  all 
tie  effect  and  power  of  legislative  enactments ;  in  fact, 
they  become  practical  Uw,  by  being  embodied  in  decisions 
of  oar  courts  of  justice.     I  may  bring  forward,  as  an 
instance,  what  is  technically  termed  the  "ranning-dowa" 
cUnse,  which,  althoogh  restricted  within  certain  limits 
by  the  Merchant  Shipping  Act,  was  invented  and  pat  in 
force  by  a  compact  between  the  shipowner  and  tha  uader- 
writer.    There  are  many  other  instances  which  might 
be  brought  forward  of  a  similar  description,  but  I  take 
this  as  the  ooe  likdy  to  be  best  known  to  most  of  those 
present    I  beheve  shipowners  will  agree  with  me  when 
I  aay  that  tha  restrictions,  as  laid  down  by   Lloyd's 
B^guter  and  that  of  the  Liverpool  Association,  are  found 
ia  many  cases  to  interfere  materially  with  tha  real  e6S- 
dency  of  vessels  constructed  by  Qrst-rate  builders.    If 
to  chis  there  were  added  government  interference,  I  con- 
ceive that  a  fatal  blow  would  ba  aimed  at  the  prosperity 
and  superiority  of  onr  ship-bnilders.  I  mast  not  be  uader- 
•tooi  by  this  ia  any  way  to  object  to  Lloyd's  Register,  or 
that  of  the  Liverpool  Association.    On  the  contrary,  I 
think  &ese  afford  one  of  tha  beat  arguments  agamst 
legislative  interference,  for  here  we  have  a  system  grown 
op  from  the  necessities  of  the  case,  owing  its  existence 
to  privaie  enterprise,  and  ezeroisiag  a  power  which  it 
would  not  be  good  that  any  government  department 
■honld  possess.    The  rules  which  govern  the  committee 
•f  Lloyd's  Rdgister  and  the  Liverpool  Register  are  open 
to  m'^difloations,  as  oiroumstancas  arise,  but  every  one 
at  all  acqniinted  with  govemmaat  departments  must 
leUise  the  fact  that  if  uie  shipping  of  the  country  had 
been  built  under  the  survey  of  the  Board  of  Trade,  or 
any  department  of  Kovemment,  there  woold  have  been 
BO  means  of  compelling  them  to  alter  their  rules  or  re- 
golatioas.     In  truth,  if  onr  shipping  were  built  under 
govarament  survey,  I  do  verily  believe  it  would  soon 
become  "  conspicuous  by  its  absence."     I  do  not  say 
that  the  registers  alluded  to  are  by  any  means  perfect, 
hot  so  long  as  ships  and  cargoes  are  insured,  it  is  neces- 
sary for  the  use  of  underwriters  to  have  a  register, 
classifying  vessels  according  to  their  materials,  scant- 
linjg,  and  workmanship.    Such  a  register  shoald,  in  my 
opnuon,  be  drawn  ap  by  boards  composed  of  underwriters 
ezdasively,  the  register  being  required   for  their  in- 
formation, and  not  for  that  of  owners.     And  the  board 
most  clagaify  ships  according  to  fixed  rales ;  for  although 
it  is  an  evil  that  two  ships,  each  complying  with  the 
Tales,  shoald  have  the  same  class  where  one  is  superior 
to  the  other,  it  would  be  a  much  greater  evil  to  classify 
■hips  according  to  the  opinion  of  Surveyors,  not  only 
would  the  surveyors  differ,  but  they_  would  ba  subjected, 
if  not  to  the  offer  of,  at  least  to  the  imputation  of  having 
accepted  bribes. 

And  if  the  rules  of  one  such  book  become  antiqaated, 
a  riv4  register  can  be  started  at  once  by  those  aggrieved. 
Andif  the  reg^Ution  of  the  stowage  of  vesuls  nas  not 
yet  attained  the  same  point  of  completeness,  it  is  at 
Issst  in  coarse  of  coming,  under  similar  laws,  in  a  very 
natoral  if  Darwinian  wty— I  mean  by  the  "  natatM 
•sleetiim"  of  wh«t  is  called  the  "  Salvage  Awooiation," 


which  oironlates  amsngits  members  (chiefly  underwriters) 
alt  material  facts  with  regard  to  every  important  vessel 
loading  in  the  Unite  1  Kingdom,  and  is  grdiuiUy  taking 
up  also  the  state  in  which  O'lrgoes  are  disoharged  >is  wall  as 
loaded.  This  information  is  necessarily  coaddential,  but 
the  effects  are  soon  felt,  as  a  vessel  overloaded  cannot 
ba  insarad  at  ordinary  rates,  and  tha  owner  who  is  not 
careful  soon  becomes  known  and  avoided. 

In  short,  my  argamant  is,  that  by  tha  non-inter- 
ference of  the  legislature,  matters  like  this  bacoma  self- 
regulative. 

As  hu  bean  wall  said  by  a  distinguished  living  philo> 
sopher— "So  long  as  order  is  miintainel,  and  the 
fulfilment  of  contracts  is  everywhere  enforced  ;  so  long 
as  there  is  secured  to  each  citizen,  and  eich  combination 
of  citizens,  tha  fall  return  agreed  upon  for  work  done  or 
commodities  produced ;  and  so  long  as  each  may  enjoy 
what  he  obtains  by  labour,  without  trenching  on  his 
neighbour's  like  ability  to  enjoy,  a  nation's  faactions  will 
g^  on  healthfully — ^more  h^thfully  indeed  than  when 
regulated  in  any  other  way."*  Whit  has  been  well 
called  by  tha  sama  writer,  "  the  negatively  regulative 
enactmant,"  is  that  which  really  arises  in  the  manner  in 
which  I  have  endeavoured  to  show  that  private  enter- 
prise has  brought  about  and  kept  up  certain  regulations 
with  regard  to  tha  construction  and  stowai^  of  ships. 
In  short,  we  want  no  direct  interference  with  the  con- 
struction  or  loading  of  our  ships ;  but  we  do  want  justice, 
prompt,  sharp,  decisive,  and,  above  all  things,  cheap,  so 
that  if  one  man  is  wronged  by  another.he  has  his  remedy 
in  hand  without  any  circumlocution  or  delay.  As  one 
means  towards  this  end,  the  appointmaat  of  a  public 
prosecutor  seems  to  ma  to  be  very  important.  If  a  vessel 
leaves  a  port  overladen,  undermanned,  badly  equipped, 
^and  I  admit  that  such  things  frequently  happen)  the 
difficulties  in  the  way  of  promptly  bringing  an  action 
against  the  delinquents  at  the  present  moment  are  almost 
inaarmountablo.  The  sailor  is  on  board,  and  bound  by 
law,  as  well  as  by  custom,  stronger  than  law,  not  to 
peach ;  moreover,  unless  ba  combines  with  all  the  rest 
of  the  crew,  he  is  naturally  enough  no-where  in  any 
attempt  at  remonstrance.  'The  underwriter  is  generally 
more  deeply  interested  in  sach  questions  than  any  other 
body  of  man.  Bat  what  position  does  he  ocoupy  P  He 
may  feel — ^ha  may  know  for  certain — that  he  is  the  victim 
of  deliberate  fraud ;  thos  he  can  hardly  ever  bring  a 
direct  action  against  the  wrong-doer ;  ha  most  allow 
himself  to  appear  as  a  defaulter,  in  order  that  the  action 
may  be  brought  against  him,  and  then,  again,  if  he  does 
take  this  course  and  refuses  to  pay  the  loss,  ba  is  accused 
of  impecnniosity,  and  suffers  in  pmtige,  which,  in  these 
days  of  competition,  he  can  hardly  afford  to  incur. 
Moreover,  if  he  waits  till  an  action  is  brought  against 
him,  the  chances  are  that,  long  before  the  case  comes  to 
trial,  the  witnesses  most  necessary  to  him  have  dis- 
appeared, only  partially  to  ba  recovered  at  a  heavy  out- 
lay. 

If  these  difflonlties  are  overcome,  and  the  case  doe* 
come  to  trial,  it  does  not  consist  in  an  appeal  to  certain 
general  principles,  laid  down  in  any  code  or  recognised 
system,  but  a  contest  to  be  decided  by  a  reference  on 
either  side  to  a  multitude  of  cases  previously  decided  ia 
courts  of  justice.  The  fiicts,  as  they  are  called,  are  then 
left  to  the  decision  of  a  jury  of  twelve  unwilling  and  ill- 
paid  men,  selected  quite  indiscriminately,  and  who, 
moreover,  must  be  unanimous  as  to  Ssots  which  in  such 
cases  require  an  amount  of  technical  knowledge^  which 
only  an  expert  can  possess.  Puzzled  and  waeried,  the 
result  of  tiheir  deliberations  is  either  an  irreconcilable 
difference  of  opinion,  which  renders  a  new  trial  neces- 
sary, or  more  generaUy  they  determine  that  one  man  is 
less  able  to  bear  the  loss  than  a  society  of  men.  and  they 
consequently  give  the  verdict  in  favour  of  him  whom 
they  consider  the  weaker  party. 

The  practical  result  of  what  I  have  said  is,  that  wnat 
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oodifloation,  so  that  each  of  m  may  know  what  the  law 
really  is ;  next,  to  its  cheap  and  ready  adminiBtration,  so 
that  if  one  man  injures  another  his  remedy  lies  at  his 
own  door,  without  incurring  the  risk  of  delay,  expense, 
and  disappointment.     Codification,  or  a  digest  of  the 
case  law  of  England,  as  recommended   through   Mr. 
Ohadwick  by  the  Association  for  the  Promotion  of  Social 
Science,  I  deem  to  be  a  matter  of  the  utmost  importance, 
but  also  one  which  would  require  much  time,  thought,  and 
special  knowledge  in  order  to  carry  it  out,  and  so  cannot, 
perhaps,  be  looked  for  immediately ;  but  the  appointment 
of  a  public  prosecutor  seems  a  possibility  not  remote,  and 
would,  I  am  sure,  tend  towards  the  end  I  have  in  view, 
vii.,  the  prompt  bringing  to  justice  of  those  who  de- 
liberately send  a  vessel  to  sea  m  a  state  that  is  not  sea- 
worthy, which,  you  will  bear  in  mind,  is  a  criminal  act 
if  it  endangers  Me.    Looking  to  the  peculiarities  which 
exist  in  the  character  of  the  sailor,  and  the  exceptional 
state  of  society  whioh  must  exist  on  board  ship,  I  am 
quite  content  that  the  law  should  lay  down  the  regula- 
tions it  now  does  with  regard  to  his  treatment,  although 
jffobably  in  his  case,  too,  a  prompt  and  ready  means  of 
suing  tus  employer  for  damages  would  do  away  with  the 
neoeisity  for  many  of  the  present  enactments  in  his 
behalf.    I  may  add  that,  when  a  public  prosecutor  is 
appointed,  I  woidd  gladly  see  the  abolition  of  the  jury  in  ■ 
civil  oases,  or,  at  all  events,  the  decision  of  the  majority 
to  be  accepted,  instead  of  an  enforced  unanimity. 

You  wiU  observe  that  my  thesis  is  simply  this,  all 
interference  of  the  executive  ought  to  be  avoided  where 
private  enterprise,  or  the  natural  laws  of  supply  and 
demand,  create  regulations.  Voluntary  association  is 
better  tiian  compulsion.  The  tendency  to  centralise  so 
many  enterprises  in  the  hands  of  government,  I  confess, 
seems  to  mo  one  of  the  worst  features  of  these  latter  dajrs. 
"  Glod  helps  them  who  help  themselves ; "  and  sitting  in 
tbe  mud  and  howling  for  Hercules  to  come  and  raise  us 
to  some  sort  of  governmental  paradise  will  not  tend  to 
make  as  better  men  or  a  greater  nation. 


BTTLE  FOR  DETBRMIKING  THE  FREEBOARD 
TOR  SAILING  AND  STEAM-SHIPS. 

By  Herr  Goatav  A.  Iffittlaff  (Elbirgen,  Prussia). 

Various  rules  for  this  purpose  are  in  use  with  vntler- 
wiiters,  but  as  all  of  them  take  only  the  dimenstoDS 
(principally  the  depths)  into  account,  without  regard  to 
the  form  oi  vessel^  these  rules  give  tmrelinble  results, 
and  are  therefore  injurious  to  shippinp;  interests.  In  the 
fii>llowing  paper  a  rule  is  given  which,  it  is  believed, 
amends  tiie  &ult  referred  to,  and  is  easy  of  application. 

A  ship  is  overloaded  if  the  encloeed  part  of  her  whioh 
remains  above  the  load  water-line  is  too  small  in  propor- 
tion to  the  immersed  bulk.  The  freeboard  of  vessels 
ought,  therefore,  principally  to  be  regulated  by  propor- 
tioning that  volume  of  the  ship  which  lies  above  water, 
and  represents  her  superfluous  buoyancy,  to  her  immersed 
part,  whioh  is  the  weight  ot  ship  and  cargo  in  a  state  of 
equUibrium  to  the  displaced  water.  To  determine  this 
proportion,  mere  theoretical  investigations  will  not  suffioe, 
but  practical  expedience — inferred  from  ships  whose  lines, 
draught  of  water,  good  behaviour  at  sea  are  known — 
may  be  made  applicable  for  that  purpose. 

The  part  of  superfluous  buoyancy  may  be  altered  in 
liae  aocording  to  circumstancea.  For  Esropean  voyages 
it  may  be  analleat ;  it  must  cnlaig«  ier  Transatlantic, 
and  become  still  larger  for  loog-eontte  Toyages.  This 
is  obvioaa,  for  on  short  voyages  harbonrs  of  refuge, 
fiwilities  for  repaiis  and  victualing.  Sec,  are  nearer  at 
hand  than  on  longer  voyages.  Sfaips  of  much  rise  of 
sheer  require  a  greater  height  of  freeboard  amidships  than 
those  which  are  more  stiaigfat.  Vessels  of  great  propor- 
ttonal  length  require  more  freeboard  to  make  them  ride 
safely  in  a  roDgh  sea ;  ships  whiidi  oany  a  great  number 


It  is  now  neoessary  to  decide  on  the  bast  way  in  which 
the  freeboard  may  bo  det«rnun«d.  The  most  raUabto 
result  would  be  obtained  if  the  cuhiual  contents  of  a  ship, 
as  enclosed  by  the  deck,  were  oaloulated  on  ontnde 
measurement,  and  the  p>irt  necessary  for  sup^nuw 
buoyancy  (being  a  certain  part  of  the  whole)  dedoctM 
therefrom.  But  as  these  proceedings  would  involve  a 
new  measurement  fur  every  vessel,  this  plan  moat  be 
abandoned  as  too  expensive  and  inconvenient.  Bot  im 
the  tonnage  measurement,  hs  enacted  by  law  in  18-M» 
data  are  already  given  which  may  be  made  useful  for 
the  above-named  purpose.  The  gross  tonnage  under  desk 
gives  the  whole  contents  of  the  ship's  hold,  and  it  only 
remains  to  determine  that  part  of  the  hold  whioh  hw  to 
be  kept  above  her  load  water-line.  The  oubioal  cootentB 
of  this  part  of  the  hold  is  to  be  oalcuUted  by  ^ 
sectional  areas  (in  number  as  presonbod  by  law)  oadsr 
application  of  Ohipmann's  formalsB  for  oaloulating  ooor 
tents  of  irregular  bodies.  . 

The  ship's  sides  above  load  watar-Une  are.  ra  the  mMMto 

part,  about  vertical,  at  the  ends  more  or  len  locluuns 
from  the  deck  downwards.  For  oonvenienoe  sake,  toti* 
be  supposed  that  the  sides  are  vertical  throughoat,  whud^ 
for  the  purpose  of  oateulating  the  freeboard,  wiU  be  foonA 
admissible  if  the  same  course  has  been  .idopted  with  Uw 
standard  veaeeU  that  have  fumishMd  the  proporittoaal 
part  of  superfluous  buoyancy  to  the  whole  hold.  Untkr 
this  assumption,  the  areas  of  each  of  the  sections  are 
given  in  the  product  of  uppermost  breadth,  as  aai.-eruu«a 
by  tonnage  measurement,  by  the  oorraaponduiK  h.*gM 
from  lo>id  WHter-line  to  under  side  of  deck- plank. 

Mr.  Mitzlaff  then  proceeded  to  elucidate  his  methoA 
by  an  arithmetical  example  worked  at  full  hmgta. 
A  siuaU  ship  of  363  tons  gross  ragi*or  tuanage 
under  deck  has  the  foUowing  measurea  "  «^ 
by  offidals  :— Length  for  measuremHnt,  118S  feel. 
Distance  between  the  five  sections  =  19-76  ft;  nppenno* 
breadths  at  these  sections,  commencing  forawrd :— 1st 
section  =  2436  ft ;  2nd  section,  266  ft. ;  3rd  •«»•««. 
2S  46  ft. ;  4th  section,  25'0  ft. ;  6th  section,  281  "-^T* 
depths  of  hold  «t  each  of  these  sections,  in  the  same  arder: 
—At  Ist  section  =  17  ft. ;  2nd  section,  16-65;  8rd  secteoo, 
16-4 ;  4th  section,  16-6 ;  6th  suction.  16-6*  ft.  Let  *  ba 
the  height  of  freebo«rd  from  load  water-line  to  undw 
side  of  deck-plank  at  lowest  plane  (in  this  c»e,  at  tte 
3rd  section,  which  has  the  smaUeet  depth),  rheo  tli»«a 
hriKhts,  at  the  different  sections,  commanomg  focward, 
are :— Ist  section  =  («-)-  0  6'),  (0-6  being  the  difference 
between  depth  at  Ist  and  3td  SBCtions,  namely,  17  -  16-* 
=  0-6') ;  2nd8ection  =  (x  +  0-16') ;  3rd  section  =  («4-")» 
4thseetion  =  (*-h01');6thsection  =  (*4-0-26  ).  Th^*- 
foie  the  areas  of  these  sections,  expressed  m  squnre  fee^ 
are  received  in  the  products  of  the  given  hr«rtith»MHl 
heights:-l8t  section  =  (*  -^0-6')  X  24-38- ;  to  I  »oo*im» 
=  (x  +  016')  X  26-6' ;  3rd  section  =  (r  +  0)  X  *>•*•  i 

4th  s^tion  =  (*  t  "'^'^  ^  ^'^L  ^t^"Z^ 
{x  +  0-26)  X  23-1.  The  contents  of  that  pxrt  ot  now 
whioh  represente  the  snperfluons  buoyancy  (B),«xp»wssd 
in  cubic  feet,  applying  Chapmann's  rule,  and  keepingm 
mind  that  the  areas  at  ends  of  vessels  =  0,  is  givtoi  hy— 


0  X  I  -J-  (x-HO-6)  X  24-35  X  4  -H  (j-HOlS)  X  25-5  X  2 
+  («-J-0X26-46X4-K«  +  01+26  0X2-|-(«+O-8i) 

><iiLXi+oxi.  j,.„_B 

Extracting  *  from  this  formula  gives  :— 


2  X  19  76 


-  (0-6  X  24S5  X  2  +  0J5  X  »•* 


24-86  X  2 


X2»-» 


=  0 


+  dj<2d-46  X  2 J-04X  26;0j;;;^25J3ajXj 
+  86-46  X  2  X  M-«      -h  Ml  X  a 
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B,  or  that  part  of  hold  which  ia  the  miperflaooa 
Inunucy,  h»s,  as  estimated  irom  itandard  veaaela,  been 
foaad  of  rafficnnit  sise  :  — 

f.  For  European  voyage*  B  rr  0-24  X  H. 
.  For  TraDBtttlHntio  voyages,  B  =  0  273  X  H. 
.  For  li>ng  CKone  vcmigee.  B  z=  0-307  X  H. 
being  the  contents  of  hold  in  onbic  feet. 
If  in  fomiola  I,  in  place  of  B,  its  valae,  expnaaed  in 
part  of  H,  be  put,  x  ia  for  Eoiopean  voyages : — 

0-24  X  H  X  » 

^^3 (0-6  X  24-3«  X  2  +  018  X  26-«  + 


=  0 


24-36  X  2 


+  26-6 


0  X  2fi-46  X  2  +  0-1  X  2ff-0  +  fr^  X  23-1  X  2) 
+  26-46  X  2  +  260  +  231  X  2 

Aa  in  the  example  chosen,  H  =  863  tona  =  36,300 
««bio  ieet,  and  aa  0-34  X  }  =  0-36:— 

0  36  X  86300  _  ^^^  ^  ^^^  ^  ^  ^.^^  ^  ^.^^ 


=  0 


24-86  +  2 


+  96-6 


0  X  M-45  X  2  +  0-1  X  26-0  +  0-26  X  28-1  X  2)  _ 
+  26-46  X  2  +26-0  +  231  X  2 

S-04  feet  fterbmrd,  fcr  Enropesn  voyagea  from  load 
iratrT-Iine  to  Dnder-side  of  deck-plank  at  lowest  place. 
Ab  the  rfsck  of  this  veasel  is  three  mches  thiok,  the  fi-ee- 
hoard  is  S  lbs'  3)  inches  from  load  water-line  to  nppnr- 
aide  of  de^-plank,  at  lowest  place,  for  European  voyagaa. 
Sobstituting  the  co-effioieot  for  Xnuis>Atlantie  voyagea, 
B  =  0-278  X  H. 
H  =  36300  and  0-273  X  J  =  0-41,  givMi:— 
0-41  V  36300 

T_ — iTw'^  ~  ("■*  ^  ***'"  X  a + e-16  X  25-6  -1- 


=  0 


24-36  X  2 


+  26-6 


e  X  26  46  X  2  -f  01  X  260  -|-  026  X  231  X  2)_ 
4-  2«-49  X  2  -f.  26-0  +  23- 1  X  2 

3-47  frreboerd  fit>m  ander-side deck,  or  3'  9' ii<-eboard 
frmn  nppei^aide  deck-plank,  at  lowest  place  for  l^ana- 
Athmtic  voyages. 

For  hmg-conrsR  voyngea,  substituting  0-307  X  H  for 
B,  for  H  =  36.300,  and  046  in  place  of  0  307  J  :— 

0-46  X  36300 
_— 1^75 ("^  ><  ^'^  X  2  +0-l«  X  26-6  + 


«"= 


=  0 


24-36  X  2 


+  26-6 


0  X  2646  X  2  +  O-I  X  250  +  025  X  28-1  X  2)-. 

•V  26-46  X  2  4>  260  -t-  231  X  2 

3-96'  frMbnard  from  nnder-side,  cr  4'  21'  freeboard  to 
•ppn  side  of  deck-plaak  at  lowest  place  for  long-ooorse 

The  freeboards  for  the  three  diffaient  voyage^  3'  3)", 
8'  9*,  and  4*  2^'',  show  a  diffV-roMe  of  6}"  between  tbrm, 
that  ia  about  ^  pnrt  of  3'  3^''.  If,  therefore,  the  free- 
bvid  (or  Europenn  voyages  is  calculated,  that  for  Trans- 
Atlantic  v<^ag<>s  is  found  by  an  increase  of  \ ;  and  for 
long-coarse  voyH|;ee  by  an  incieaae  of  ^  on  the  6rst 
calcnlattd  freeboard,  thus  simplifying  the  process. 

The  freeboard  as  above  oalcnlated,  ia  applicable  to 
Tgaith  whose  length  doea  not  exceed  five  timra  the  greatest 
faitenial  breadth  ;  ships  of  fire  to  six  breadths  to  length 
iDnst  have  tlwtr  fr>«board  increaaed  -,>,  ;  of  six  to  eight 
Weadthn  to  length.  | ;  and  still  longer  vessels  by  }  ^rt 
ef  the  originiiL  Ships  whirh  cany  a  great  nnnibrr  of 
WnsfBgers  ought  U>  have  their  freeboard  incrrased  |  part 
Hsides.  Haktng  allowance  for  more  or  less  freeboard,  on 
Mrtmnt  of  seaann.  will  not  appear  judicious,  aa  it  is  fie- 
Stttntiy  inpeasihle  to  ds«si»ma  ooininwiwwwnt  and  dara- 


tion  of  voynges  beforehand,  especially  for  sailing  vessels. 
If  the  It  ngth  of  vessel  be  greater  than  in  the  above-given 
example,  more  sections  come  into  the  admeasurement  for 
tonnage  and  in  calculationa  of  freeboard,  which  will 
easily  be  understood. 

Aa  in  this  rule  for  determining  freeboard,  only  those 
measures  Hre  applied  which  are  already  taken  for  tonnage 
measurement,  the  cfBcials  who  are  entrusted  with  that 
work  may  as  well,  with  but  little  labour,  calculate  the 
height  of  freeboard,  and  the  result  be  noted  down  on  the 
certificate  6f  fonfia^.  '  A*  every  vessel  keeps  this  certifi- 
cate on  board,  there  would  in  futiure  arise  no  differences 
aa  regards  overloading  or  loading  too  little. 

The  English  meaaurement  law  will  shortly  be  adoped 
by  Oermady,  tind  it  is  to  be  hoped  that  all  other  mari- 
time nations  will  soon  follow.  It  would  be  of  great  benefit 
to  the  shipping  interests  in  general  if,  besides  this  inter- 
national tonnage  law,  there  were  a  generaUy  adopted  rule 
for  determining  the  freeboard  of  vessels.  By  this  many 
law-suits  and  other  difficulties  would  be  avoided.  Un 
trial  of  the  given  rule,  it  will  be  found  that  in  principle 
it  will  aaswer  the  intended  purpose  sufficiently,  although 
the  co-efficients  may,  perhaps,  want  some  slight  alteration. 
In  ships  of  the  same  size  of  deck  and  the  same  depths, 
Hm  ft«ebaard  will  become  propoaiionaUy  reduced  the 
diarper  the  vessel,  and  it  will  increase  as  her  bulk  or 
capacity  increases— joat  as  it  ought  to  do. 

There  remains  one  difficulty  to  be  mentioned.  In 
vessels  with  doable  bottoms,  or  of  cellular  build,  the 
measurement  gives,  in  comparison  to  displacement,  too 
small  a  gross  tonnage  under  deck,  consequently  too  little 
height  of  fiveboara.  In  the  admeasurement  of  sw& 
veaKla,  {Hrecautions  should  be  taken  to  amend  this  £sult. 

ON  THE  ROLLING  OF  SHIPS. 
ByW.  J.KaeqvoTBXankioe,  aX.,  t.L.9.,  rB.S.8.  L.  *B. 

In  the  "  Transactions  of  the  Institution  of  Naval 
Architects  for  1801,"  voL  ii.,  Mr.  Froude  gave  the  approxi- 
mated expression  for  the  rolling  oscillations  of  a  ship 
amongst  the  waves  when  the  resistance  to  rolling  la 
neglected.  He  showed  that  the  angle  of  inclination  of 
the  ship  at  any  instant  consists  of  two  parts,  which  maybe 
called  respectively  the  forced  part  and  the  fi«e  part.  Tho 
forced  part  keeps  time  with  the  motion  of  the  waves,  and 
bears  a  constant  proportion  to  the  slope  of  the  wave  at 
the  same  instant,  depending  on  the  proportion  borne  by 
the  periodic  time  of  the  rolling  of  the  ship  in  still  watw 
to  the  periodic  time  of  the  waves.  The  free  part  has 
the  same  periodic  time  with  thatof  theship's  rolling  in  still 
water ;  and  its  amplitude  or  extent  is  either  wholly  or 
partly  independent  of  that  of  the  wave  motion. 

Ur.  Froude  further  shows  that  if  we  assume  that  the 
ship  is  at  first  upright  and  stationary,  and  that  a  wave 
suddenly  begins  to  act  upon  her,  a  portico  of  the  free 
part  of  her  rolling  oscillation  wiU  depend  on  the  slope 
and  period  of  that  wave.  The  particular  case  which  he 
folly  investigates  is  that  in  which  the  sudden  commence- 
ment of  actioB  takes  place  either  at  the  crest  or  at  the 
troBgh  of  a  wave :  being  the  two  positions  in  which  the 
effi'Ot  of  the  soddeBneas  of  the  action  is  greatest. 

The  objects  of  the  present  paper  are,  first,  to  show  a 
general  expression  forthe  effect  of  suddennessofaction,  and 
tih  en  to  consider  whether;  oipn]vh{it  manner,  the  free  part  of 
the  rolling  oscillation  is  to  be  taken  into  account  in 
conneotion  with  anestions  as  to  the  safety  of  ahipa  with 
a  limited  range  of  stability. 

Let  t  denote  time,  reckoned  from  an  instant  when  the 
ship  is  on  the  crest  or  in  the  trough  of  a  wave ; 

T„  the  periodic  time  of  the  wave-motion; 

T„  the  periodic  time  of  a  double  roll  of  the  diip  in 
smooth  water.* 


•  When  the  follnwlDg  eqnaUoM  are  treated  u  ipproilmately 
applicable  to  a  ihlp  whow  periodic  time  dcpendion  the  extant  of 
roll.  •heivinbol'IthtobeoiMleirtoo*  to  denote  tbe  pcrlndie  time 
coiriepouding  to  the  gr««t«rt  iaclla^UoB  or  the  iWp  nlatlTCly  to 
^•vHMartwa.  m'^ed  by 
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Let  e  be  Uie  steepest  slope  of  the  waves ; 

f  M,  their  slope  at  the  instant  ( ; 

t„  the  inclinatioa  of  the  ship  to  the  horizon  at  the 
aame  instant ; 

A,  0,  arbitrary  constants. 

The  following,  in  the  above  notation,  ia  the  expression 
of  the  reaolta  arrived  at  by  Mr.  Froade : — Slope  of  the 
wave  surface, 


t.  =  esin 


irt 


(1-) 


(2:) 


Indination  of  the  ship  to  the  horizon, 
,   _-»,T-'   I    .    .    2ir(tH-a) 

luolination  of  the  ship  to  the  wave-snr&ce, 

9a  —  •,  =  ,^.j_j   ,  —  A  Sin ip" —   .  (3.} 

Greatest  inclination  of  the  ship  to  the  wave-sorftce. 


6  T  * 
(»«  —  ft)  iwut-  =  T  ,  _'.y  X  +  -A. 


.(4.) 


In  the  right-hand  members  of  the  equations  2,  3,  and 
4,  the  first  term  expresses  the  forced  part  of  the  ^p's 
rolling,  which  keeps  time  with  the  motion  of  the  waves; 
the  second  term  expresses  the  free  part,  which  is  per- 
formed in  her  own  natural  period^  and  whose  semi- 
amplitude  is  expressed  by  A. 

The  arbitrary  constants  A,  a,  may  have  any  values ; 
batif  we  make  the  assumption  already  mentioned,  that 
the  free  part  of  the  rolling  originates  in  a  sudden  com- 
mencement of  the  action  of  the  waves  upon  a  ship  that 
is  previously  upright  and  stationary,  we  obtain  the 
following  result : — 

Let  t,  denote  the  instant  of  which  the  sudden  com' 
menoement  of  the  action  takes  place. 

Make  ft  =  0,  and  1!ls  0, 
d  t 

to  express  the  upright  and  stationary  condition  of  the 
ship.  Then  from  equation  2  the  following  value  of  the 
aemi-amplitude  of  the  free  part  of  the  oscillation  is  easily 
deduced: — 

^  eT,«     ^/(   .   .  2irt,  .    T.»        ,2ir<.»,.. 

Hence  it  follows  that  if  we  assume  the  sudden  com- 
mencement of  action  already  mentioned,  the  greatest 
inclination  of  the  ship  to  the  wave-surface  is  increased 
beyond  what  it  would  be  if  the  forced  oscillation  existed 
al^e  in  the  proportion  expressed  as  follows : — 

U'^-'-T^)  ■■'■'■> 

In  the  case  considered  by  Mr.  Ftoode,  the  sudden 
commencement  of  action  is  assumed  to  take  place  at  the 
crest  or  at  the  trough  of  a  wave ;  and  then  we  have 
f *  s:  0 ;  and  the  ratio  given  in  equation  6  beoomea 

T 
I  +  jr- (7.) 

If  we  next  assume  that  the  sudden  commencement  of 
action  takes  place  at  that  part  of  the  wave  sorfaoe  where 

the  slope  is  steepest,  we  have  <•  =  — ;  and  the  ratio  in 
qneetion  becomes 

T_» 

i  +  T-fr •<«•) 

In  all  intermediate  parts  of  the  wave-surface  the  ratio 
has  intermediate  values. 
The  reciprocal  of  the  ratio  expressed  in  equation  6  is. 


of  course,  the  proportion  in  which  the  wav»|Slopereqniied 
in  order  to  produce  a  given  maximum  inclination  of  the 
ship  ia  diminished  if  we  assume  a  sudden  comm wifwn wit 
of  action.                                            .^  ^    .  . 

It  must  be  observed,  however,  that  the  asanatea 
suddenness  of  action  never  can  take  place  in  practice; 
and  I  am  disposed  to  consider  that  the  free  part  of  the 
ship's  rolling  is  dub  almost  wholly  to  such  causes  as  the 
acUon  of  the  wind,  or  that  of  small  waves  superimpoaed 
upon  the  great  waves,  or  want  of  uniformity  in  the  great 
waves  themselves ;  and  that  the  only  practical  way  of 
providing  against  the  effect  of  the  free  part  of  theroUiBg 
u  to  allow  a  margin  in  the  limiting  angle  of  stability 
whose  proper  amount  can  be  detenmned  by  experience 
alone.*  ^ 

THE  ELEMENTS  OP  DESIGN  AFFECTINO 
THE  BAILING  QUALITIES  OF  SHIPS,  "WITH 
SPECIAL  EBFEKENCE  TO  THE  SHIPS  OF 
OUR  NAVY. 

By  7amM  0.  '^Idiah,  Bsq-i  Member. 

Experience  has  proved  that  the  best  positiai,  on  the 
whole,  for  the  centre  of  pressure  of  the  wind  on  th« 
sails  of  a  ship  is  that  which  aUows  her  to  have  a  alight 
tendency  to  ^  up  into  the  wind,  when  sailing  with  the 
wind  before  tte  beam.  When  this  tendency  exists,  a 
perpendicular,  drawn  through  the  centre  of  meaaure  of 
the  wind,  must  always  fall  to  leeward  of  the  line  of  the 
resultant  foroe  of  the  water  meeting  the  ship's  bottom. 

When  sailing  with  the  wind  before  the  beam,  the 
course  taken  by  a  ship  is  necessarily  at  an  angle  with 
the  line  of  her  keel,  her  motion  being  produced  by  a 
force  which  drives  her  bodily  to  leeward,  as  well  aa 
ahead.  This  angle,  which  is  technically  termed  the 
angle  of  leeway,  depends  on  the  form  below  water,  and 
the  bracing  of  Uie  yards,  but  does  not  appear  to  vary 
with  the  velocity  of  the  ship,  or  the  veloa^  and  diiee- 
tion  of  the  wind.  The  resultant  force  of  the  water 
meeting  the  bottom  varies  in  direction  with  every  angle 
of  leeway,  and,  owing  to  the  imperfect  state  of  our 
knowledge  respecting  the  laws  of  fluid  leaistaiwe,  it 
cannot  be  asoertaincS  by  calculation,  either  as  to  direc- 
tion or  intensity.  Henoe  the  beat  horisontal  poaitioa 
for  the  centre  of  pressure  of  the  wind,  which  requires  to 
be  in  a  certain  position  with  regard  to  thereanltant 
force  of  the  water  on  the  bottom,  also  beoomea  inde- 
terminable. »xl.        •  J 

In  order  to  ensure  the  centre  of  pressure  of  the  wina 
being  in  the  best  horizontal  position  for  sailing,  ma 
new  design  it  is  usual  to  imiute  the arrangemeaUrf 
sail  existing  in  ships  whose  good  qualities  have  be«i 
proved  at  sea.  For  several  years  past  this  imitation  has 
been  effected  by  arranging  the  sail  plain  so  that  a  point 
on  it,  known  as  the  centre  of  effort,  which  is  taken  aa  aa 
approximation  to  the  centre  of  pressure  of  the  wind  <» 
the  sails,  shall  be  a  certain  distance  before  the  centre  of 
gravity  of  the  immemed  longitudinal  section,  oaoaUy 
called  the  centre  of  lateral  resistance.  Before  about  tto 
year  1860,  the  centre  of  effort  was  referred  to  the  oiKkua 
of  the  length  of  the  load  water-line,  measured  from  the 
rabbet  of  the  stem  to  the  aft-side  of  the  |>ost,  and  ■oi>>^ 
times  to  the  centre  of  buoyancy,  its  position  with  ngaid 
to  the  centre  of  lateral  resistance  being  very  seldom,  if  ever 
consideied.  But  Mr.  Fincham,  in  his  revised  "Treatise  so 
Masting,"  published  in  1864,  gives  two  rules,  said  to  be 
founded  on  experience,  for  determining  the  right  poaitka 
for  the  centre  of  effort,  which  take  into  oonsid«ratum 
both  the  centre  of  buOTancy  and  the  middle  of  the  lo«l 
water-line,  as  well  as  the  centre  of  the  lateral  reaistaace. 
These  rules  may  be  expressed  as  follows : — 


•  For  example.  In  unnattea  sMp*  of  the  'DCTaetatloB    eUia, 
rollloii  tmong^  w»»et  of  1,000  fwt  long  aod  32  h«t  hi«b,  w*M<3* 
of  TrndlthUHfrtablUty  (about  4S»)  Indowi  »  "mail^  •*fS,» 
83*  (Bcport  Of  thsOamiaittee  oa  IXiiCU  Air  8hii«  of  War.  IVtlh 
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L  (I  a  -f  ii) 
C  =  ttf  (,  4.  ^y  t  for  »qnare-rigged  shJpe,  and 

1, 
=  IQ-ij-^f^.  fo>  oatten  and  £ace-aad-«ft  rigged  ahqw, 

^lera  C  =  tba  diatanee  of  the  Matre  of  effort  before  the 
ctntra  of  lateial  reaiatanee  ;  L  =  th«  length  of  the  load 
vatw  line  between  the  limita  already  atated ;  a  =:  the 
djatanee  of  lateral  reaiatanee  abaft  the  middle  of  tike 
vntaa  Una ;  and  b  =z  the  distance  of  the  centre  of 
boojaacT  before  the  aaid  middle.  Theie  mlea,  however, 
am  wi^ly  departed  from  in  our  moat  aucceaafnl  aailing 
ittam-ahipa. 

According  to  aome  early  writers,  the  centre  of  afibrt 
le^uina  to  be  placed  farther  forward,  aa  the  flneoeaa  of 
form  bulow  water  is  incraaaed,  and  alao  as  tbk  foie-bodjr 
ia  made  iaer  than  the  after-body.  Dr.  Woolley,  how- 
emv  in  a  paper  read  at  the  first  meeting  of  thu  inati- 
tetia*,  espcMsea  aa.  <^>poaite  opinion,  the  oooreotneas  of 
which  ia  bom*  out  by  experience. 

In  thetddsailiBgahipaof  our  navy,  the  oentre  of  effort 
waa  nasally  situated  about  one-fourteenth  of  the  length. 
«f  the  shia  before  the  oeotre  of  lateral  reaiatanee ;  in  the 
feat  woodiA  atiiani-&igates.  built  before  the  armour- 
«lada,  and  in  the  armour-clads,  it  is  usually  from  one- 
tweutMth  to  one-twentyfourth  before  ;  and  in  the  steam- 
fcigate  IiMMttoat,  whoae  fotm,  especially  forward,  is 
aoch  ftaer  than  any  of  the  shipa  alnady  referred  to,  it 
ia  onty  one-tventyeighth  before. 

To  secure  handiixKW  under  sail  in  addition  to  the  centre 
of  affiirt  being  pn^ierly  placed  with  regard  to  the  resultant 
foict  of  the  water  meeting  the  ship's  bottom,  it  isalso  neoea- 
«Biy  that  the  maata  should  occupy  certain  positions  with 
aantd  to  the  length  of  the  ship,  and  that  the  amount  of 
asfia|iread  on  them  ahould  be  duly  proportioned.  Here, 
again,  we  are  obliged  to  be  guided  by  the  airangementa 
«»istinie  in  shipt  of  known  qualities.  Table  marked  A 
gtvea  the  relative  positions  of  the  masts,  measured  at 
tbair  intersection  with  the  loud  water-line,  as  well  as  the 
pnipoitiim  of  the  total  surfoce  of  sail  carried  by  them,  in 
asTOtal  of  the  ateam  &igat«a  of  our  navy  which  have  an- 
««esed  w^  under  sail,  with  certain  other  partioulaia,  in 
aaderfeaawke  these  figures  useful. 

In  tha  oU  aailiag-Mupa  the  fore-mast  was  sitaated  oon- 
atdanhly  fiutliar  forward,  and  the  mizen-niBSt  further 
mS,  liian  is  naual  in  our  steamshipa,  especially  in  those  of 
mriMl  eonatmctson.  The  placing  of  these  meats  nearer 
taBdahipa  m  these  ahipa  baa  been  oooaaioned  chiefly  by 
the  fineBfaa  of  their  form  at  tba  extremities,  and  it  has 
been  fo«ad  specially  deaird>le  in  oases  of  extreme  flpe- 
■cas  ferwaro,  like  the  Inemttttnt,  that  the  fore-mast 
shoald  be  kept  well  out  of  the  bow.  A  disadvantage, 
kowarar,  is  incurred  by  moving  the  mast  aft,  as  by  so 
4oiag,  tite  sail  on  it  is  rendered  less  efiiactive  for  man- 
iaavriug,  particularly  when  required  to  pay  the  ship's 
head  off  in  wearing.  To  remedy  this  as  much  as  possible, 
sad  ssBon  at  the  same  time  a  good  balance  of  sail  for 
IbMfiag  stBHdily  on  a  conrse,  it  seema  desirable,  in  all 
fiM-bowed  ships,  that  there  should  be  considerable  set 
bvtheotam. 

laftne  now  call  your  attention  to  the  effiMst  of  the 
As»  smUaA  position  of  the  centre  of  gravity  of  a  ship 
•psB  her  sailing  qnalitiea,  with  respect  to  which  much 
daabt  appease  to  exist.  In  considering  this  matter,  it 
wamtt  of  coorse  be  remembered  that,  when  there  is  no 
pitchiDg  and  scending  motion,  and  the  wind  pressure  on 
tk«  saila  d«efl  not  alter  t^  trim,  the  centres  of  buoyancy 
said  gravity  are  sitaated  in  the  sama  vertical  truisverse 
■laatk  and  also  that,  by  moving  the  centre  of  buoyancy 
awaaiJ  or  aft,  aa  alteration  in  form  below  water,  and 
ni>—nmiiillj  iff  lliii  iliiiirliiiii  iif  Ihn  insnltnnf  fninnnf  thi 
■aim  aeting  apon  it  is  inonrred. 

Ja  tba  ■Binng-irhtr'i  the  centre  of  bnoyancy  was  usually 

before  the  middle  of  the  length  of  the  load 

••V^    Cbapaiao,  the  well-known  Swediah  naval 

,  conaidaced  that  tiiis  point  should  be  from  ons- 


Une  before  the  middle;  and  in  the  oompstitive  Jn«ignf  by 
Messrs.  Bead,  Chatfield,  and  Creaaa,  it  was  made  ons- 
seventy-fifth. 

The  position  assigned  to  the  centtu  of  buoyancy  in  th« 
sailing-abips  seems  to  have  partly  depended  upon  the 
designer's  ideas  respecting  the  relative  fulness  of  the 
fore  and  after  bodiaa  best  suited  for  securing  speed. 
Oreat  importance,  however,  was  attached  to  the  fore- 
and-aft  position  of  the  centre  of  gravity,  aa  it  affects  the 
pitching  and  scending  motions,  and  no  doubt  the  con- 
sideration had  much  to  do  with  the  position  assignad  to 
the  centre  of  buoyancy. 

No  notice  seems  to  have  been  taken  in  the  ssiling- 
ships  c^  the  effect  of  the  fore-and-aft  position  of  the 
centre  of  gravity  upon  their  handiness  under  sail.  But 
a  consideration  of  ttuB  kind  was  scarcely  necessary  in 
their  caae,  as  their  shortness,  the  great  and  overlap^ng 
sail-power  at  their  extremities,  and  the  superior  effsctive- 
nesa  of  their  rudder  in  turning,  owing  to  the  absence  ot 
a  screw  aperture,  rendered  their  performances  in  this 
respect  all  that  could  be  desired. 

In  the  steam-ships  of  our  navy,  however,  propelled  by 
the  screw,  the  centre  of  gravity  and  buoyancy  have 
generally  been  very  differently  placed  with  regard  to 
the  middle  of  the  load-line  to  what  they  were  in  tbs 
sailing-ships,  and  in  the  best  examples  they  are  aa 
much  abaft  this  point  as,  in  the  sailing-ships,  they  were  ' 
before. 

This  change  in  the  position  of  the  centres  of  gravity 
and  buoyancy  in  the  steam-ships  does  not  c^pear  to  hava 
operated  against  their  speed  under  sail,  nor  has  it  iop 
juriously  affected  tiieir  pitching  and  scending  motions 
But  I  believe  their  tacking  capabilities  have  been  mnoh 
improved,  especially  in  the  case  of  single  screw-shipS) 
by  thus  moving  their  centre  of  gravity  ^ 

In  order  to  see  how  this  is,  we  will  consider  the  forces 
acting  on  a  ship  when  performine  this  evolution.  Before 
doing  so,  I  will  take  a  case,  which,  though  hypothstioal, 
will  make  the  point  I  wish  to  show  cleuly  more  easily 
onderstood. 

Beferring  to  the  dia<(ram  mazkad  "So,  1,  1st  A  B 
lepreaent  a  ship  sailing  olose-hauled,  the  yards  being 
braced  and  the  wind  impinging  on  the  sails  as  indicated. 
Suppose  her  to  be  carrying  such  a  balance  of  sail  thai 
she  haa  no  tendency  to  torn  up  into  the  wind,  and,  for 
the  sake  of  simplict^,  disregard  the  action  of  the  wind 
on  her  hall  and  her  molination  from  the  upright. 

We  know  that,  under  theae  circumstances,  the  resultt 
ant  force  of  the  wind  <m  the  saila,  which  we  may  suppose 
to  act  through  the  centre  of  effort  C,  in  a  direction  at 
ri^li  angles  to  the  plane  of  the  saila  when  stretched  flat 
between  the  yards,  is  balanced  by  an  equal  and  opposite 
force,  due  to  the  resistance  of  the  water  on  the  ship's 
bottom.  Call  tiiis  resistance  B,  and  the  angle  it  makes 
with  the  line  of  the  keel  B.  Besolving  B  at  right  angles 
to  the  line  of  kec^  we  get  B  sin.  9,  which  force,  so  long  aa 
the  ship  keeps  stead^y  on  her  course,  must  also  be 
balanced  by  the  foroe  of  the  wind,  resolved  in  the  same 
manner. 

Now,  imagine  the  action  of  the  wind  to  suddenly  oeaatt. 
The  mechanical  work  accumulated  in  the  ahip  wUl causa 
her  to  continue  to  move  forward,  and  consequently  B 
sin.  $  will  continue  to  act,  at  the  first  instant  with  the 
same  intensity  and  through  the  same  point,  C,  but  afters 
wards  with  reduced  efiiect,  aa  the  ship  loses  way,  and 
through  a  different  point  in  the  line  of  keel,  as  the 
angle  at  which  the  water  strikes  the  bottom  of  the  ship 
becomes  changed.  This  unbalanced  force  will  produce 
rotary  motion  in  the  direction  in  which  it  acts,  which, 
though  combined  with  a  motion  of  translation,  we  may 
consider  as  taking  place  round  an  axis  passing  through 
the  centre  of  gnivity  of  the  ship,  in  the  same  manner  as 
if  this  point  did  not  move. 

The  velocity  with  which  the  ship  commences  to  turn 
under  these  circumstances  will  be  proportioned  to  the 
moment  of  B  sis.  0,  about  the  centre  of  gravity,  divided 


tO0B»JHMdndtho<tlkelaiWlikaltheliNidwateiw'bythemoaMatofiaeiti»of  the  ship;  and  this,  «««rw 


874 


JOUKSkL  OF  THB  BOOIETY  OF  ARTS,  Maboh  22,  1872. 


paribui,  will  vary  as  the  distance  between  the  point  C 
•nd  the  centre  of  gravity.  If  C  weie  in  the  same  vertical 
line  with  the  centre  of  gravity,  and  the  wind  were  to 
drop,  as  supposed,  it  is  evident  that  the  ship  would 
cont^ne  on  her  course,  without  changing  the  direotian 
of  her  keel,  till  she  came  to  rest.  We  see  also  that  if  C 
were  before  the  centre  of  gravity,  the  ship's  head  would 
turn  towards  the  wind,  with  a  velocity  at  the  commence- 
ment proportioned  to  the  distance  between  these  two 
Saints ;  and  that  if  C  were  abaft  the  centre  of  gravity, 
er  head  would  turn  away  &om  the  wind,  her  toidency 
being  to  take  up  a  position  in  which  her  keel  is  in  aline 
irith  her  course. 

After  the  ship  has  commenced  to  turn  towards  the 
wind,  as  supposed,  it  is  impossible  to  tell  the  point 
where  B  sin.  t  crosses  the  line  of  keel ;  it  may  toavel 
forward  of  the  point  0,  daring  the  earlier  part  of  the 
evolution,  and  afterwards  abaft  it,  as  the  water  impinges 
more  direotly  on  the  after  body.  But  all  the  while  it 
keeps  the  centre  of  gravity,  the  force  B  sin.  9  assists  in 
turning  the  ship,  and  when  it  gets  abaft  the  centre 
of  gravity,  B  sin.  9  retards  the  turning  motion. 

Now  let  us  consider  the  actual  case  of  tacking.  This 
evolution,  as  I  understand  it,  is  commenced  by  putting 
the  helm  down,  or  a  lee,  hauling  the  spanker  boom  amid- 
ahips,  and  easing  off  the  head-sheets.  Bat  after  the  ship, 
yielding  to  these  altered  conditions,  turns  through  a  fisw 
degrees,  the  sails  are  no  longer  of  any  avail  in  main- 
taining headway,  nor  do  they  appear  to  be  of  any 
farther  assistance  in  turning,  till  the  ship  gets 
sufficiently  round  on  the  opposite  tack  to  enable  them 
to  draw.  The  only  forces,  therefore,  available  for 
carrying  on  the  evolution,  after  the  ship  has  tamed 
through  a  few  degrees,  are  the  action  of  the  water  on  the 
rudder  and  the  lateral  resistance  of  the  yniet  on  the 
ship's  bottom,  of  which  I  have  just  been  speaking. 
Witii  rM^ard  to  the  action  of  the  water  on  the  rudder,  m 
tile  handiest  single  screw-ships  it  is  found  that  after  the 
tiller  is  pat  down  and  the  ship  has  commenced  to  turn, 
there  is  little  or  no  strain  upon  the  tiller,  showing  ^t 
fhe  rudder  is  doing  little  or  no  work  in  turning  the  ship ; 
and  it  is  also  found  that,  when  the  action  of  the  mdder 
is  required  to  any  extent,  the  ship  is  slow  and  doubtfol 
in  tacking. 

I  Uiink  this  view  of  the  matter  jnstifles  the  condnsion 
that  the  centre  of  gravity  of  a  ship  is  a  point  of  im- 

r>rtaaoe  as  regards  the  question  ot  handiness  tmder  sail, 
believe  the  moving  of  this  point  ait,  as  carried  out  in 
our  finest  sailing  steam-ships,  has  materially  improved 
their  tacking  capabilities,  especially  in  the  case  of  the 
single  screw-ships,  which,  owing  to  the  water  rushing 
through  their  aperture  from  the  lee  side,  and  disturbing 
the  action  on  tiie  rudder  on  the  weather  side,  have  to 
trust  largely  to  other  means  than  their  rudder  when 
taming  under  sail. 

It  should  be  noticed  here  tiiat,  in  arranging  a  ship  so 
that  the  centre  of  gravity  and  centre  of  ^oit,  or,  more 
correctly  speaking,  the  resultant  lateral  pressure  of  the 
water  on  the  bottom,  shall  be  in  a  certain  position  with 
regard  to  each  other,  the  moment  the  inertia  of  tiie  ship 
and  the  effectiveness  of  the  mdder  become  variable.  But 
these  variations  are  unimportant,  and  need  not  be  con- 
sidered. In  the  most  successful  of  tiie  wooden  screw- 
frigates,  built  before  the  aimoor-dads,  tiie  centre  of 
gravity  was  but  a  very  litUe  before  the  centre  of  gravity 
of  the  vertical  longitudinal  plane,  without  the  radder. 

As  an  example  bearing  negative  testimony  to  the  view 
1  have  taken  with  regard  to  the  effect  of  the  fore-and-aft 

C'tion  of  the  centre  of  gravity  of  ships  upon  their 
diness  under  sail,  I  may  instance  the  Sattler,  which, 
it  may  be  remarked,  was  the  first  ship  in  our  navy  fitted 
with  the  screw-propeller.  This  ship  was  not  designed  to 
carry  a  narew,  but  was  afterwards  lengthened  out  at  the 
stem,  and  so  fitted.  Her  centre  of  gravity  appears  to 
have  been  unusually  tax  forward,  in  fact,  considerably 
before  where  the  centre  of  effort  ought  to  have  been, 
and  when  her  sailing  qualities  were  tried  they  proved 


I  very  inferior  indeed.  To  remedy  this,  no  leas  than  six 
successive  alterations  were  afterwards  made,  but  they 
did  not  succeed,  and,  as  I  believe,  simply  because  of  the 
extreme  forward  position  of  her  centre  of  gravity.  I 
have  ventured  to  give  somewhat  careful  ezpreasiun  to 
my  views  respecting  the  effect  of  the  fore-and-aft  positioD 
of  the  centre  of  gravity  of  a  ship  upon  her  sailing 
qualities,  because  it  is  by  no  means  uncommon  now  to 
altogether  disregard  the  position  of  this  point  when  con- 
sidering the  elements  of  design  affecting  a  ship's  sailing. 
I  need  scarcely  add  that,  being  unable  to  "hand,  reef,  or 
steer"  myself,  my  ideas  of  this  matter  may  be  imperfect, 
and  if  they  are  so,  I  shall  be  most  happy  to  reoeivo 
correction. 

Bat  to  continue,  let  me  now  refer  to  the  height  of  th» 
transverse  metacentre.  The  height  of  this  point  in 
relation  to  the  load  water-line  in  our  modem  steam-ships 
differs  greatiy  from  what  it  was  in  the  old  sailing-ships. 
In  the  sailing  line-of-batUe  ships  and  frigates  demgned.  by- 
Sir  W.  Bymonds,  the  load-draught  position  of  this  point 
ranged  from  9^  to  8^  feet  above  the  load  wateriine,  and 
in  the  corvettes  and  brigs  from  7  to  6^  feet  above.  In 
the  old  class  of  74-gan  ships,  it  was  about  five  fiset  above 
the  load-line,  and  in  the  Canopus,  the  celebrated  line-of- 
battie  ship  taken  from  the  French  in  1798,  it  was  SA  feet 
above.  In  our  modem  steam-ships,  the  load-dranght 
metaoentre  is  generally  about  two  feet  above  the  load 
waterUne,  the  reduction  in  its  height  in  these  ships 
being  caused  chieBy  by  the  increase  in  thsir  proportionato 
displacement,  and  the  change  in  their  form  of  section 
required  to  enable  them  to  carry  their  machinery  as  low 
down  as  possible. 

It  will  not  of  course  be  understood  here  that  I  am 
attempting  to  define  the  transverse  stability,  which,  as 
far  as  the  metaoentre  is  concerned,  varies  as  the  height 
of  this  point  above  the  centre  of  gravity,  and  not  ac- 
cording to  its  position  with  regard  to  the  load  line.  It 
is  well,  however,  to  have  an  idea  of  the  height  above  the 
load  line,  of  the  transverse  metacentre,  as  it  helps  (me 
in  judging  of  a  ship's  exterior  form  below  water. 

Great  (Ufference  also  exists  in  the  metacentric  hei^t 
in  our  modem  steam-ships  compared  with  the  sailing 
ships.  There  are,  I  believe,  onl^  three  instances  on 
record  in  which  this  height  in  sailing^hips  has 
been  found  by  experiment.  Two  of  these  were  brig* 
(the  Sovtr  and  SeylUi),  and  their  metaoentre  height 
cannot  be  taken  as  representative  of  what  is  usual  in 
ships  of  larger  type.  I  find  br  calculation,  however, 
that  for  the  sailing  line-of-batue  ships  and  frigates  to 
have  even  equalled  in  power  to  stand  up  under  their 
sail,  the  modem  ships  of  our  navy,  in  whioi  this  quality 
is  least  prominent,  their  metacentric  height  must  have 
been  at  least  six  feet,  and  the  probability  is  that  in  the 
stiff  ships  it  often  exceeded  eight  feet.  In  our  modem 
steam-ships  the  metacentric  neight  is  usually  about 
three  feet. 

The  transverse  stability,  however,  of  our  modem 
steam-ships,  compared  with  the  sailmg-ahips,  has  not 
been  reduced  in  the  same  proportion  as  their  metacentiio 
height.  The  power  to  resist  inclination  fixnn  the  n^ 
right  varies,  of  course,  as  the  metacentiio  height  mnlti- 
phed  by  the  displacement,  and  this  latter  bemg  mnch 
greater  in  proportion  in  our  modem  steam-ships  than  in 
Ute  sailing-ships,  makes  op,  to  a  large  extent,  for  the 
loss  of  stability  which  would  otherwise  result  bom  iJa» 
reduction  in  their  metacentric  height. 

A  word  or  two  may  not  be  out  of  place  here  as  to  tha 
cause  which  has  led  to  the  metacentric  height  in  our 
modem  steam-ships  being  so  mach  reduced.  This  ap- 
pears to  have  been  mainly  brought  about  by  the  neces- 
sity for  securing  steadiness  or  immunity  from  quick  and 
uneasy  rolling  when  not  under  sail.  It  has  been  fore- 
seen that  naval  batties  between  steam-ships  most,  as  » 
rule,  be  fought  with  bare  poles  ;  and  at  Bnch  times^ 
owing  to  the  reduction  in  number  and  increase  in  power 
of  the  guns,  steadiness  of  gun  platform  would  be  a  moafc 
important  desideistuin.    The  great  metacentric  he%ht 
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in  the  suliiig^-ahipe  waa  not  bo  objectionable,  aa  ilie 
((etdjing  effect  of  their  aail,  to  a  very  great  extent, 
eoDDterected  any  tendency  to  qaick  and  uneasy  rolling. 
Bat  Uie  caae  is  very  different  with  steam-ships,  which, 
on  Uie  most  important  occasions  of  naval  war&re,  wonld 
be  deficient  of  this  steadying  power. 

The  experience  with  our  armonr-clads  has  taught  us 
much  in  reg^ard  to  this  matter.  The  metacentric  height 
in  ttie  Warrior  was  4-6  feet  when  laden,  but  she  proved 
to  he  too  stiff ;  and  in  the  Aehilln,  and  other  ships  built 
afterwards,  very  great  improvement  was  effected  by  re- 
dncmg  the  metacentric  height  to  about  three  feet.  The 
JVinee  Cmuorl  is  tlie  stiffest  armour-clad  in  our  navy, 
and,  as  might  be  supposed,  she  rolls  very  deeply  and 
quickly. 

This  rednction  in  the  metacentric  height  in  our 
modem  stesm-ships  has  to  some  extent  Umited  their 
power  of  carrying  sail;  and  until  means  are  devised  by 
which  increased  stiffiiess  may  be  associated  with  the 
neceasary  steadiness  when  not  under  sail,  it  appears  un- 
advisable  to  attempt  to  provide  such  ships  with  a  larger 
spread  of  sail  than  is  now  usually  carried.  The  ex- 
tended use  of  bulge  keels,  however,  may  effect  this 
object. 

As  some  misunderstanding  exists  as  to  the  vertical 
poenUon  of  the  centre  of  gravity  of  ships  with  regard  to 
the  load-'Une,  it  may  be  well  to  make  brief  reference  to 
it.  There  is  little  doubt  that,  notwithstanding  the 
beevy  top-weighta  carried  by  the  ships  of  our  navy  of 
modem  bnild,  their  centre  of  gravity  is  lower  in  relation 
to  the  load-line  than  in  the  sailing-ships.  I  have  already 
pointed  out  that  the  metacentric  height  in  the  larger 
claseos  of  the  sailing  ships  might  exceed  eight  feet ;  but 
even  supposing  it  were  nine  feet,  the  centre  of  gravity, 
in  many  cases  I  am  aware  of,  would  still  be  above  the 
load-line.  In  our  modem  steam-ships,  the  centre  of 
snvity  is  usually  between  one  and  two  feet  below  the 
load-line,  and  the  cause  of  its  being  so  low  is,  that  their 
heavy  top- weights  are  more  than  balanced  by  the  weights 
of  machmery,  &c,  carried  low  down  in  the  hold. 

It  may  uso  be  noticed  that  extreme  accuracy  in 
estimating  the  vertical  position  of  the  centre  of  gravity 
IB  much  more  necessary  in  our  modem  steam-ships  than 
it  was  in  the  sailing  ships,  and  this  adds  much  to  the 
difficulty  of  designing.  This  arises  &om  the  fact, 
already  stated,  of  the  sailing  ships  having  great  meta- 
centric height  and  small  displacement,  compared  with 
onr  modem  steam-ships.  An  error  of  six  inches  in 
estimating  the  height  of  the  centre  of  gravity  of  the 
caae  of  the  ateam-shipa  would  affect  their  stability  as 
much  as  an  error  of  a  foot  or  IS  inches  in  the  case  of 
the  auling  ships. 

Passing,  however,  from  considerations  of  this  kind, 
kt  me  in  the  next  place  refer  you  to  the  power  of  a  ship 
to  stand  up  under  the  side-pressure  of  her  canvas.  The 
noent  loss  of  one  of  our  large  armour-clad  ships  has 
bsonght  this  question  into  melancholy  notoriety,  and  the 
necessity  for  grasping  the  facts  in  connection  with  it  has 
been  shown  in  a  manner  which,  though  sad,  has  one 
ledeeming  feature  of  being  effectual. 

Hie  tiUacy  fallen  into  by  some  parsons  of  judging  of 
Sie  capabilities  of  low  free-board  ships  to  stand  up  under 
Mil  pressure  by  their  metacentric  height,  has  been 
flaeed  beyond  controversy ;  and  the  misleading  character 
of  oamparisons  made  between  the  metsusentric  height  of 
■hips  of  high  and  low  free-boar^,  it  is  to  be  hoped,  has 
1)eai  sufficiently  demonstrated. 

I  do  not  preaome  to  enter  upon  the  difScult  question 
as  to  the  amount  and  range  of  stability  necessary  to 
aoable  a  ship  to  stand  up  satisfactorily  under  her  sail ; 
or  to  discuss  the  matter  as  it  affects  high  and  low  free- 
boaid  ridps,  which  latter  has  already  been  considered 
at  Conner  meetings  of  this  institution.  A  few  remarks, 
Itowerer,  may  not  be  out  of  place  here,  as  to  the  various 
'w^s  in  which  the  power  to  stand  up  under  sail  in 
^narent  ships  may  be  compared. 

In  drawing  comparisons  of  this  kind,  •'.«.,  between  the 


high-sided  ships  in  oar  nayr,  it  has  been  usual  for  some 
time  to  obtain  a  measure  or  efficiency  for  each  diip,  by 
dividing  the  displacement  in  pounds,  multiplied  by  the 
metacentric  height  in  feet,  by  the  moment  of  the  sail  in 
feet,  about  the  centre  of  lateral  resistance.  The  number 
so  found  of  course  represents  the  initial  power  of  a  ship 
to  resist  the  inclining  force  of  the  wind  on  the  sails,  an^ 
in  most  oaaea,  has  been  found  to  range  between  16  and 
25,  when  the  ship  is  at  her  load  draught. 

For  comparisons  at  finite  angles  of  inclination,  re- 
course is  had  to  what  is  known  as  the  curve  of  stability. 
Though  well-known  to  many  present,  let  me  remind  you 
that  the  curve  is  prepared  by  calculating  the  horizontal 
distance  between  tiie  centres  of  buoyancy  and  gravity 
at  different  angles  of  heel ;  setting  these  distances  out  as 
ordinates,  at  right  angles  to  a  straight  line  from  points 
in  it,  graduated  according  to  the  angles  at  whicn  the 
calculations  are  made,  and  passinga  curve  through  the 
extremities  of  these  ordinates.  The  area  enclosed  by 
this  curve,  the  base  line  and  any  ordinate  is  propoitionu 
to  the  work  done  in  heeling  the  ship  over  to  the  angle 
corresponding  to  the  ordinate ;  and  any  ordinate,  multi- 
plied by  the  displacement,  represents  the  righting 
moment,  or  the  moment  necessary  to  be  applied  to  hold 
the  ship  at  the  inclination  corresponding  to  the  ordinate. 

The  curve  of  stability,  however,  does  not  afford  a 
direct  comparison  between  one  ship  and  another  as  so  the 
power  of  standing  up  under  sail ;  but  with  the  infor- 
mation it  furnishes,  we  are  able  to  prepare  curves  which 
do  graphically  represent  the  capabilities  of  ships  in  this 
respect.  Diagram  marked  Ko.  2  shows  two  sets  of  such 
curves  for  the  ships  named  thereon,  together  with  their 
curves  of  stability.  Those  in  black  have  their  ordinates 
proportional  to  the  righting  moments,  as  calculated  at 
the  different  angles  of  inclination,  and  they  illustrate 
graphically  the  absolute  power  of  the  ships  to  carry  sail ; 
those  in  red  have  their  ordinates  proportional  to  the 
ratio  of  these  moments  to  the  corresponding  moments 
of  the  wind  pressure  on  the  sails,  and  they  illustrate 
gnipbically  the  power  of  tiie  ships  to  stand  up  under  the 
sail  they  actually  carry.  The  curves  of  stability  are 
shown  in  blue  lines,  and  are  famished  for  purposes  of 
comparison.  In  preparing  the  curves  in  which  the 
pressure  of  the  wind  on  the  sails  is  involved,  this  preasure 
has  been  supposed  to  vary  with  the  an^le  of  heel,  and, 
instead  of  assuming  this  variation  to  be  m  proportion  to 
the  sine  squared,  or  the  sine  of  the  angle  of  mcidence, 
I  have  preferred  to  use  the  data  furnished  by  the  ex- 
periments with  regard  to  the  oblique  impulses  of  fluids 
made  at  the  Academy  of  Paris.  It  should  also  be  noticed 
that  the  effect  of  the  wind  on  the  hull,  and  the  alteration 
in  the  angle  of  incidence  of  the  wind  on  the  sails,  due  to 
the  rake  of  the  masts,  and  the  more  or  less  trainsverse 
position  of  the  yards,  have  been  neglected. 

Leaving  these  curves  for  a  moment,  it  may  be  in- 
teresting to  show  the  difference  resulting  in  the  estimated 
pressure  of  the  wind  on  the  sails,  at  various  angles  of 
heel,  by  assuming  it  to  vary,  first,  as  the  (sine)'  of  the 
angle  of  incidence ;  second,  as  the  sine  of  that  angle ;  and 
lart,  according  to  the  experimental  data  just  referred  to. 
Diagram  maned  Ko.  3  shows  three  curves,  the  ordinates 
of  which  illustrate  this  difference ;  and  it  will  be  observed 
that,  accepting  the  curve  obtained  from  the  experimental 
data  as  correct,  the  others  are  considerably  in  error. 
We  see  that  the  curve,  the  ordinates  of  which  vary  aa 
the  aine  of  the  angle  of  incidence,  differs  materially 
tliroughout  from  that  based  upon  the  experiments ;  and 
also  that  the  curve,  the  ordinates  of  which  vary  as  the 
(sine)'  of  that  angle,  though  agreeing  wiOi  the  experi- 
mental curves  for  angles  of  incidence  varying  &om  90  to 
60  degrees,  differs  very  greatly  from  it  aa  tneae  angles 
are  farther  reduced. 

WiUi  regard  to  these  curves,  it  may  be  mentioned 
that  the  inveatigatiens  of  the  various  problems  connected 
with  sailing,  made  by  the  early  philosophers,  were  based 
upon  the  assumption  that  the  resistance  of  fluida  varied 
as  the  (sine)'  of  the  angle  of  incidence ;  and  it  was 
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chiefly  owing  to  the  results  of  these  investigations,  differ- 
ing greatly  from  experience,  that  the  experiments  I 
renrred  to  were  instituted.  They  did  not  dear  up  the 
difficulty  satisfactorily,  but  they  brought  to  light  the 
main  cause  of  the  difference  which  had  been  found  to 
exist  between  theory  and  experience;  and  it  would 
i^pear  that  the  curve  I  have  deduced  from  them  is 
much  more  reliable  than  those  based  upon  the  other 
assumptions.  It  should  be  noticed  also,  that  since  the 
moment  of  sail  is  divided  into  the  moment  of  stability, 
in  order  to  obtain  the  curves  in  red  in  No.  2  diagram, 
the  ships  are  represented  less  favourably  at  large  angles 
of  inclination  than  would  be  the  case  if  the  pressure  of 
the  wind  on  the  sails  had  been  supposed  to  vary  as  the 
^ine)'  of  the  angle  of  incidence  ;  and  consequently,  if 
there  is  any  error  involved  by  using  the  experimental 
data,  it  is  in  the  direction  of  safety. 

Keferring  again  to  the  carves  in  No.  2  diagram, 
showing  the  absolute  power  of  the  ships  to  carry  sail, 
aupposing  we  know  the  steady  heel,  and  the  area  of  sail 
producing  it,  in  any  one  case,  to  find  approximately  the 
area  of  sail  which  would  produce  the  same  angle  of  heel 
in  either  of  the  others  under  the  same  circumstances,  we 
have  the  following : — Let  a  ^  the  area  of  sail,  and  i, 
the  ordinate  representing  the  righting  moment  at  the 
Icnown  angle  of  heel  for  one  of  the  ships;  and  let  b  be 
the  corresponding  ordinate  for  either  of  the  otheis, 
and  ^  her  area  of  sail.    Then, 


♦=•(*)'■ 


This  formula  would  be  exactly  true  if  the  centre  of 
eSbrt  were  similarly  situated  with  regard  to  the  centre 
of  lateral  resistance  in  the  two  ships. 

Beferring  to  the  curves  in  red,  showing  the  relative 
power  of  the  ships  to  stand  up  under  their  sail,  if  we 
know  the  steady  heel  in  any  one  case,  we  can  find  at 
once,  from  these  curves,  what  it  will  be  in  all  the  others 
nnder  the  same  circumstances.  To  do  this,  set  up  an 
ordinate  corresponding  to  the  angle  of  heel,  and  through 
the  point  where  it  intersects  the  curve  for  the  ship  whose 
heel  is  known  draw  a  horizontal  lino  ;  square  down  the 
points  whore  this  line  intersects  the  curves  for  the  other 
ships,  and  the  required  angles  of  inclination  may  be  read 
off  on  the  base  line.  Again,  suppose  we  know  the  steady 
heel,  we  con  also  tell  at  once  from  these  curves  what 
angles  the  ships  may  be  rolled  over  to,  cither  by  a  sudden 
gust  of  wind,  or  by  the  heave  of  the  sea,  before  they 
would  bo  liable  to  be  blown  completely  over  by  the 
steady  pressure  of  the  wind.  To  do  wia,  set  up  an 
ordinate,  as  before,  corresponding  to  the  steady  anglo  of 
heel,  and  through  the  points  where  this  ordinate  outs 
the  curves  draw  horizontal  lines ;  the  points  where  these 
lines  again  cut  the  corresponding  curves,  squared  down 
on  to  the  base  lino,  will  give  the  limiting  angles  of  heel 
required.  It  should  be  further  noticed  with  regard  to 
the  curves  in  red,  that  their  ordinates  only  are  compar- 
able;  their  areas  do  not  represent  the  work  done  in 
heeling  the  ship  over  to  different  angles,  as  in  the  case 
of  the  other  curves,  and  they  cannot  be  so  compared. 

In  the  last  place,  let  me  notice,  very  briefly,  the 
manner  of  comparing  the  sailing  qualities  of  ships,  as  to 
their  driving  power  and  speed.  In  forming  an  estimate 
of  the  driving  power,  the  practice  now  is  to  compare  the 
ratios  of  the  area  of  sail  to  the  area  of  midship  section ; 
and  the  ratios  of  the  area  of  sail  to  the  two-thirds  power 
of  the  displacement.  These  comparisons  are,  of  course, 
based  upon  the  assumption  that  the  wind  pressure  on  the 
sails  varies  directly  with  their  area ;  and  that  the  resiat- 
anoe  offered  by  the  water  to  similar  ships  varies  as  the 
area  of  their  midship  section,  and  the  two-thirds  power 
of  their  displacement.  But  in  judging  of  the  speed  wider 
■ail,  the  square  roots  of  these  ratios  have  to  be  oompored, 
and  it  is  also  neceaaarv  to  take  into  consideration  the 
Harm  below  water,  as  well  as  the  variation  in  the  ai^nssat 
velocity  and  direction  of  the  wind  at  different  speeds. 

Suppose  A,  A>,  are  two  ships,  th«ir  aieft  of  sail  being 


represented  by  a,  a*,  their  area  of  middup  Motion  by  a» 
ml ,  and  their  displacement  hyd,(i*.  Then,  if  tiie  a^pucBt 
velocity  and  direction  of  the  wind  remain  conatant, 

fbrA..pe.d=C^I=C,V^ 

and  imiilarly,  

for  A.,  speed'  =  0"  ^^^  =  C«,  |/^. 

the  values  of  C  C,  C>  C\  depending  irpon  the  fcsm 

below  water.  If  the  ships  were  similar,  C  would  equal 
C',  and  C,  C,  and  knpwmg  their  value  in  one  caae,  wa 
could  estimate  the  speed  in  the  other,  in  a  similar  "'«""'»■• 
to  that  adopted  in  estimating  the  speed  nnder  steam. 

If  we  assume  that  a  ship  is  able  to  vary  her  amount  of 
sail,  so  as  to  make  up  fbr  the  variation  in  the  absoluttt 
impulse  of  the  wind  on  her  sails  resulting  firom  the  varia- 
tion in  her  speed,  we  may  iairly  use  these  formuUe  in 
estimating  the  speed  of  one  ship  from  another  of  prac- 
tically similar  form,  or  in  comparing  the  capabilities  of 
such  ships  in  this  respect.  Bat  unless  this  assumption  ia 
made,  the  speed  unaer  sail  becomes  rerj  diffioolt  to 
estimate  or  compare,  owing  to  the  variation  in  the 
apparent  force  and  direction  of  the  wind,  at  different 
speeds,  and  the  modification  in  the  bracing  of  the  yard& 
which  it  makes  necessary.  The  formuls  are,  of  ooaiae, 
most  reliable  when  the  ships  are  sailing  with  the  wind 
abaft  the  beam,  and  there  is  no  great  variation  in  their 
speed.  

SnOGESTIONS  FOE  IMPBOVED  DI8P0SAI.  OF 
LIGHTS  IN  SHIPS. 

9r  M.  Cole,  Iiq. 

The  want  of  a  bettw  system  of  light  for  indicating  th» 
heading  of  a  ship  is  obvious  from  the  many  and  repeated 
collisions  taking  place  at  sea.  It  is  almost  suffixaent  to 
remark  that  not  only  are  lights  insufficient  as  to  strength, 
but  that  if  seen  they  do  not  give  a  true  indication  of 
a  ship's  position  as  to  the  terms  "  end  on  "  and  "  nearly 
end  on,  for  although  upon  the  present  disposition  of 
lights,  light  may  be  obliterated,  yet  two  ships  are  often 
found  to  bo  steering  in  each  other's  line  of  keel,  whick 
error  arises  &om  the  magnitude  and  length  of  the  screen, 
ship's  sides  not  being  of  sufficient  and  exact  definition  to 
give  a  more  minute  return  for  ship's  steerage. 

I  would  therefore  suggest  split  lights  at  the  mast-head, 
white  for  starboard,  red  for  port,  with  three-feet  scroen 
dividing  the  same,  and  taking  with  ship's  entrance  a 
fixture,  this  screen  to  be  set  over  the  cross-trees,  which, 
with  "roach"  intop-sail,  gives  plenty  of  space  foracreesk 
with  reflectors  thereon,  and  lights  on  eacn  side,  set  at 
about  fifteen  inches  &am  focus  to  foouB.  On  this  dispoaal 
of  lights,  at  one  point  only  of  variation  of  compass  is  the 
one  ught  shut  off,  and  t£e  smallest  deviation  <^  ship's 
head  is  arrived  at  by  two  ships  meeting. 

I  here  produce  fall-length  design,  so  presenting  snclt 
screen  and  lights ;  and  it  will  be  seen  that  by  the  deviai- 
tion  of  one  point  of  compass,  such  deviation  is  at  oooe 
seen  from  the  deck  of  ships  meeting. 

This  design  offers  : — 

1.  Double  light,  and  that  at  the  mast-head,  with  re- 
flectors on  screen. 

2.  Concentrated  observation. 

3.  More  minute  indication  as  to  ship's  steerage. 

4.  And,  finally,  what  has  been  wanted  sincetheereatioa 
of  ships,  a  storm  or  blaze  of  two  colours  in  lights  on  re- 
flectors, at  the  mast-head  of  all  ships,  with  huid-port  ia 
lino  with  bowsprit  end,  to  point  out  "  ship's  line  of  kaeL" 

DBSIGkN   FOE   THE   SAVING   OF    LIFl    AN1> 

YALUABLES  IN  8HIF8. 

By  ■.  Cole,  Biq. 


Uany  contrivances  have  from  time  to  time  ^l. 
for  sanagiife  in  ahigwM^atasa,  botfawhoM  inohided 
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the  Mvug  of  ships'  property  or  valoables.  This  d«atgn, 
offered  is  modd  two  inches  to  the  foot,  represent- 
ing booy  of  six  feet  in  diameter,  and  of  tonnage, 
2  tons,  16  ewt.,  66  Iba.,  i«  divided  into  four  compartraents, 
with  iron  dom  to  each,  ring-holis  round  head  of  booy 
tar  life-line^  and  foot  or  knee  projection  round  half  sec- 
tion, together  with  Csat  rope  or  Ime  for  holding  on.  The 
lower  oonvartiDMits  are  charged  with  ships'  valnables, 
and  ballaotwl,  if  necessary,  with  limber  lead  ballast ;  the 
top  eompartmeots  are  for  provisions.  Flag-staff  and  flag, 
•lif-aotiiig  if  necessary,  is  given,  besides  revolring-a^ 
wfaitdi  majr  bo  shifted  when  flag-staff  rises  and  flag  un> 
forla.  This  bnoy  is  set  ovw  iron  oone,  which  sta4Bds  a 
foot  above  baOT  when  shipped,  and  a  pla|(  over  will  make 
•U  ■eeare,  and  a  buo^  cannot  be  unshipped  ezoept  on 
•htp  foundering.  Thu  design  is  set  in  frent  of  miaen- 
waait,  OD  a  low  ciu  or  baseiaent,  and  oooapiea  oompara- 
tiv«iy  no  man  of  a|iaoa  on  a  ship's-  deck  than  a  onoket 
ban  wooU.  do  in  a  man's  drawing-room,  and  on  ship 
fooBdexiog  is  alwa^  to  be  found  on  the  sar£M9e  of  the 
water.  Ifhtddsttsown"  in  thenmof  asea-way,  and 
■D  fanilitatsi  hoUiag  on.  It  ma^  be  seen  at  from  two  to 
fimr  milas  of  diitaiiee,  and  from  its  rotnndity  cannot  foul 
rigping  on  the  rise,  nor  is  it  infloenoed  by  saotion  from 
e^Sidar  pataing  fluonrii  its  centre.  Two  such  buoys,  of 
20  Csat  in  diameter,  and  of  200  tons  of  buoyancy,  would 
baira  aaved  the  OaptsiH't  oiew ;  and  if  brought  into  uss 
will  yet  save  many  a  crew  of  our  iron-dads  that  fitil  for 
traot  of  rartieal  stability,  or,  ia  other  words,  bearing  it 
to  the  trnxfaeti,  veitiaal  and  laieiaL 

lbs  lawwailiiiae  of  flie  laatitatum  wQl  be  ccotinaed 
this  daf  ^Viday)  and  tOHQMcrow.  1310  papers  read  will 
be  gnen  n.  nasi  week's  Jammal, 


TBS  SUBE  O&HAL.— INCEHASB  OV  XEAN8IT- 
DITES. 

The  Conndl  of  the  Suez  Oanal  Company  has  just  pub- 
lished a  report,  in  the  preamble  of  which  it  is  stated 
that  foreign  opponents  have  become  the  best  dients,  the 
moat  eameit  defenders  of  Qie  company.  Attempts  are 
made  in  France  itself  to  sow  dissension  amon^  the 
earliest  aasodates  of  the  scheme.  To  meet  this  ammoaity 
by  a  statement  of  iacts,  the  present  report  is  presented 
to  the  Council  at  an  earlier  period  than  usual. 

As  regards  the  asserted  offer  of  sale  of  the  canal, 
tiie  report  states  that  certain  governments  had  the 
idea  of  msking  arrangements  amongst  themselves  to 
pzopoae  for  the  purchase ;  and  that  should  such  pro- 
pontion  be  made  it  would  be  submitted  to  the  pro- 
prietoiyof  the  canaL 

The  rq)ort  goes  on  to  say  that  the  bed  of  the  canal, 
from  the  head  of  Uie  jetties  of  Port  Saul  to  the  roads 
of  Sues  has  now  an  average  depth  of  8J.  metres,  and 
that  the  experience  of  two  years  shows  that  the  cost  of 
maintananoe  of  the  canal  proper  may  be  set  down  at 
82S.000  francs  annually  for  every  500,000  cubic  mitres. 
The  total  coat  of  the  r^ular  service,  including  employes, 
■hope,  and  watahonses,  has  been  zeduoed  to  1,800,000 
franca. 

The  tniMit  and  receipts  are  given  as  follows : — 

Veack.  ToDMge.  Fruiei. 

1870 486     ..     436,911     ..     6,159,327 

1871 766     ..     761,497     ..     8,993,732 

1872  (Jan.  and  Feb.)     200     ..     214,506     ..     2,617,604 

Kvery  day  brings  new  elements  of  traffic ;  and  nothing 
■nweats  a  still  more  rapid  growth  but  the  insufficiency  of 
ihe  inaanii  of  building  steamers  demanded  by  commerce. 

AH  doubts  req>ecting  the  transit  of  large  vessels  are 
leeUred  to  have  been  removed,  and  the  following  facts 
■re  quoted  to  show  that  such  is  the  truth : — All  the  great' 
l!nf  iiah  transports  of  3,000  tons,  and  one  of  them  having 
■n  ooazd  1,421  men,  passed  wUhoat  hindrance.  And 
■Boa^st  com— SBial vbssbI »  maybe  named  the  IMratka, 
if  2,988  too*.    /W-*a,  of  the  Messagsries  Franfaiies,  of 


1890  tons,  passed  from  one  sea  to  the  other  in  13  hours  48 
minutes  of  actual  time,  and  the  Fer$ia,  Italian  packet,  in 
12  hours  49  minutes. 

As  to  depth,  the  Neiratka  made  the  transit  with  a 
draught  of  7*21  mitres. 

These  facts,  says  the  report,  havo  removed  all  appre- 
hension, and  the  largest  commercial  vessels  can,  without 
hesitation,  pass  to  the  seas  of  Asia  by  the  canal.  In 
support  of  this,  a  quotation  is  given  from  Kessrs. 
MoUer  and  Co's.  circular,  of  the  3rd  of  January,  in 
which  it  is  said  Uiat,  after  a  long  struggle,  steam  has 
carried  the  day  against  sails,  and  the  eztraordinary 
success  of  the  new  route  to  tile  Bast  by  the  Sues  Ctinu 
has  not  only  created  a  complete  fleet  for  this  important 
trade,  but  threatens  to  monopolise  the  entire  traffic. 

On  the  20th  of  July  last  the  total  number  of  ships 
loading  and  on  the  way  to  or  by  the  canitl,  amounted  to 
176  vessels ;  on  the  10th  March,  in  the  present  year,  a 
similar  account  gives  the  total  of  326  vessels.  Ships 
which  have  passed  the  canal  and  are  intended  to  return 
by  it,  being  included  in  the  above  totals. 

The  land,  which  is  the  joint  property  of  the  Khedive 
and  the  company,  is  saidf  to  be  rapidly  increasing  in 
value,  and  destined  to  become  much  more  valuable ;  and 
while  the  sodety  is  carefol  not  to  injure  its  interests  by 
too  rapid  sales,  and  therefore  has  refused  many  offers 
made,  it  favours  the  establishment  of  governmental 
agendes,  navigation  companies,  consignees,  merchants, 
and  coal  depOto,  at  Port  Said  and  on  the  canal. 

The  flnandal  portion  of  the  report  opens  with  the  im- 
portant announcement,  that  the  council  has  only  issued 
twelve  out  of  the  twenty  millions  of  francs  of  the  loan 
voted  in  July  last,  the  remainder  of  the  shares  being  in 
its  own  possession.  The  total  receipt  for  the  year  1871 
amounted  to  18,500,000  fr.,  and  the  actual  expenses  to 
less  than  16,000,0000  fr.,  leaving  a  dear  balance  in 
favour  of  the  company  of  2,230,000  fr.  on  the  12  months. 

The  effect  of  the  above  result  is  that  the  payment  of 
the  coupons  on  Uie  obligations,  which  was  suspended,  is  to 
be  resumed  next  month. 

The  remainder  of  the  report  is  occupied  with  a  long 
review  of  Uie  tonnage  question  with  respect  to  the  canal 
dues.  The  terms  of  the  original  concession  to  the  oome 
pany  fixed  the  transit  charge  at  a  maximum  of  ten  francs 
per  ton,  and  in  1861  the  question  of  the  tonneau-type,  or 
method  of  taking  the  tonnage,  was  submitted  to  a 
commission,  which  gave  it  as  its  opinion  that,  pending 
an  international  arrangement  for  a  uniform  tonnage, 
it  should  be  taken  as  it  stood  on  the  ship's  papers  in 
all  oases;  and  the  council  acted  on  the  recommenda- 
tion. The  papers  of  English  ships  were  then  the  only 
ones  which  gave  the  gross  tonnage  and  the  register, 
which  corresponds  with  the  official  tonnage  of  other 
nations ;  the  latter,  that  is  to  say  the  registered  tonnage, 
was  then  adopted,  "conformably  to  the  principles  of 
equality  of  the  flags  of  all  nations."  The  council,  how- 
ever, as  it  plainly  sUtes,  began  to  inquire  if  it  could  not 
obtain  more  money  without  departing  from  the  spirit  and 
the  letter  of  its  contracts,  and  without  interfering  with 
the  growth  of  transit  across  the  isthmus,  and  while  Paris 
was  besieged,  an  inquiry  was  being  made  into  the  mattei^ 
and,  flnid^,  in  August  last  a  commission  was  appointed 
to  report  upon  the  subject.  This  commission  included 
three  admirals  and  a  retired  naval  officer,  a  naval  con- 
structor, a  hydrograpber,  several  inspectors  general  and 
engineers  of  ponts-et-chaussis  and  mines,  and  three  or 
four  officials.  The  commission  took  the  advice  of 
chambers  of  commerce  and  of  other  bodies,  as  well  as  of 
merchants  and  others.  ^.    ...       ,     li 

One  of  the  resulU  of  this  inquiry  was  that  the  adoption 
of  the  system  known  as  cubic  measurement  would  in- 
crease the  tonnage  ftt)m  100  to  400,  and  close  tbe^nd 
against  navigation.  Another  was  that,  in  the  words  of 
the  report,  "  From  a  comparison  of  the  official  iLnglisft 
tonnage  with  that  of  other  nations  whose  ships  passed 
the  canal  in  1871,  it  resulta  that  an  increase  of  at  iMSt 
40  per  cent  may  be  made  in  the  transit  dues.      ^'— 
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commudon  arffoea  that  the  company  has  the  right  to 
change  Uie  mode  of  calculation  for  three  reaaoDS,  vis. — 
"  That  there  is  want  of  uniformity  amongst  nations ;  tha 
tilie  Tarious  gOTemmenta  have  suecessivel^  modified  their 
methods ;  and  that  the  company  has  the  right  to  establish 
a  real  tonnage  type  from  the  official  tonnage  of  the  nation 
which  furnishes  the  largest  number  of  yessela  to  the 
transit  of  the  canal,  and  whose  method  has  been  adopted, 
in  fact  or  in  principle,  by  tha  chief  maritime  powers, 
France  inclnded." 

The  council  of  the  society,  acting  on  the  advice  of  the 
commission,  and  considering,  amongst  other  things,  that 
"  the  gross  tonnage  of  English  vessels  depends  solely 
on  Jthe  total  capacity  of  the  ship,"  and  "  that  the  British 
flag  represents  seven-tenths  of  the  total  navigation  of 
the  canal,"  has  decided  that,  after  the  1st  of  Jufj,  1872, 
"  The  gross  tonnage  inscribed  in  the  papers  of  vessels 
guaged  according  the  English  method  now  in  use  shall 
be  taken  as  the  I»sis  of  charge,"  and  the  tonnage  of  the 
vessels  of  other  nations  are  to  be  reduced  to  the  same 
standard,  either  by  reference  to  the  calculations  of  the 
International  Commission  of  the  Ix>wer  Danube,  or  by 
actual  measurement  by  the  society's  officers  after  the 
"PfPgHifli  method. 

In  adopting  as  a  basis  fbr  the  transit  dues  the  mode 
above  indicated,  the  company  does  not  renounce  the  right 
in  the  future  of  adopting  any  such  new  mode  of  measure- 
ment as  may  present  the  advantage  of  greater  precisian. 

This  decision  of  the  council  was  arrived  at  on  the  4th 
of  the  present  month,  and  was  adopted  at  the  general 
meeting  of  the  company,  held  in  Paris  on  the  12Ui  inst. 


OBVBBAL   VOTES. 


Patent  PaTamnt  light*.— In  Hayward's  patent  light 
the  reflecting  face  of  each  glass  is  placed  at  an  angle  so 
aa  to  send  the  rays  of  li^t  into  the  basement,  in  a 
direct  line  from  the  front,  obviating  the  objection  to  the 
ordinary  pavement  light,  that  only  part  radiates  inwards, 
as  the  rays  are  dispersed  equally  m  all  directions.  The 
oaat-iron  frame  of  Hayward's  light  is  composed  of 
hexagonal  recesses,  into  which  the  lenses  are  set,  the 
surfiice  of  the  glass  being  below  the  upper  edges  of  the 
iron  net- work. 

Petroleum.— The  production  of  the  United  States  during 
1871  was  6,756,067  barrels,  or  a  daily  average  of  16,767 
barrels.  The  stock  on  1st  January,  1872,  was  668,868, 
against  686,868  barrels  on  1st  Januanr,  1871.  The 
average  price  for  the  year  along  the  creek  was  4  dollars 
40  cents  per  barrel  of  43  gallons,  or  an  aggregate  value  of 
26,368;699  dollars.  The  total  export  fi^ra  tha  United 
States  is  166,613,064  gallons,  crude,  refined,  and  naphtha, 
divided  as  follows : — 

»,         «       •,    ,  Barrels. 

From  New  York 2,862,008 

„     Boston     68,647 

„     Philadelphia 1,796,242 

„     Baltimore   84,468 

Total 4,800,260 

The  total  expenditnio  of  the  wells  in  1871  waa 
16,801,028  dollars,  or  an  average  cost  of  2  dollars  66  cents 
per  baitel.  The  area  of  a  rectangle,  which  will  embrace 
all  the  territory  of  the  Pennsylvania  oil  region  from 
which  oil  has  yet  been  obtained,  was  about  2,000  square 
milea,  but  the  whole  number  of  acres  that  have  yet  pro- 
duced ml  does  not  exceed  6,600,  equal  to  ten  square  nulee, 
or  tiie  one-hundredth  port  of  what  is  known  aa  (itedl 
region.  Of  the  prodnction  of  petroleum  during  the 
earlier  years  of  the  development  of  the  country  little 
or  no  record  was  kept,  but  it  ia  estimated  that  the  pro- 

33,000,000  barrels. 


Lighting  by  Electricity.— The  street  lamps  of  Giit- 
tingen  were  lit  simultaneously,  for  the  first  time^  cm 
Saturday,  the  16th  instant,  by  electricity. 

Xnsie  in  Cathedrals  and  Parish  Chwrehea.— Tha 
following  is  an  extract  from  an  essay,  "  The  Education 
of  Chonsters  in  Cathedrals,"  by  Sir  Frederick  A.  O. 


Ouseley,  Bait.  (pp.  218,  219,  "Essays  on  Cathediala," 
John  Murray,  1872) : — "  In  the  matter  of  music,  as  ia 
many  other  things,  the  oaUiedrals  should  set  an  example 
to  the  parish  churches,  and  it  would  not  be  amiss  if 
prizes  and  exhibitions  could  be  founded  in  connectioa 
with  every  choristers*  school  for  musicU  proficiency  and 
vocal  talent,  which  all  musical  boys  m  the  various 
middle  or  grammar  schools  in  the  diocese  should  be 
invited  to  come  and  compete  for.  In  the  event  of  their 
success,  they  would  have  the  option  of  joining  tha 
cathedral  choir  and  obtaining  the  ooncuirent  advantage 
of  free  admission  to  the  grammar  school  attached  thereto. 
By  some  such  machineiy,  the  knowledge  and  practice  of 
music,  and  especially  of  church  music,  might  be  widely 
spread,  and  a  very  extensive  range  of  educational  benefits 
conferred ;  and,  reciprocally,  the  various  middle  schools 
and  grammar  schools  of  ike  dioceae  might  oo-operata 
advantageously  with  Uie  cathedral  choir,  if  they  were 
fumishca  with  endowments  of  prizes  and  exhibitiooa  tor 
which  fbrmer  cathedral  choristers  might  be  admitted  to 
compete,  when  the  breaking  of  their  voioea  necessitated 
their  departure  frtnn  the  choir.  By  some  such  oo-opeta- 
tive  system  of  musical  and  educational  interoooraa 
between  the  cathedrals  and  the  various  sdiools  in  the 
neighbourhood,  the  choral  establishments  of  each  diooeae 
mi^t  acquire  a  wide-spread  influence  of  a  most  bene- 
flcial  kind,  and  a  peat  impetus  would  be  given  to  tha 
cultivation  of  musical  ability  in  the  rising  genentioik. 
As  to  the  best  system  of  chcoal  tiaining,  it  may  not  be 
out  of  place  to  observe  that  it  should  be  of  a  somewhat 
varied  and  extensive  kind.  It  ought  to  oompriae — Ut, 
the  development  of  the  voice,  to  the  proper  use  of  it ; 
2ndly,  the  habit  of  ascurate  performance  at  first  mght ; 
3rdly,  a  knowledge  of  the  moimenta  of  music,  snlBciait 
to  qualify  every  chorister  to  pass  creditably  such  an 
examination  in  that  subject  as  is  given  in  the  local  or 
non-gremial  examinations  at  Oxford  and  Cambridge  ; 
4thl^,  the  requirement  of  a  moderate  proficiency  on  some 
musical  instrument,  preferably  the  pianoforte,  the  organ, 
or  the  violin.  An  hour  (or  at  most  an  hour  and  a-half] 
every  day  ought  to  suffice  for  the  above  purposes,  if  th« 
most  it  nittdt  of  tht  time.  If,  however,  a  boy  int^ida  to 
follow  music  as  his  profession  in  after-life,  of  oourae  nraeh 
more  time  should  be  allotted  to  musical  studies  tttaa  in 
another  case. 
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Wednesday  evenings  at  eight  o'clock. 
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Medical,  S. 

London  lutlbiUoD,  4. 
Social  Scleoo*    AMoeUUon,   8.      Dr.     HnHand.    "The 
Qeognphlcal  DbMbntlon  of  Typhoid  aad  otbar  ~ 
In  EOKlaod  ud  Wales  lUnetraUd  by  ooloarad 


Teas. ..  Jledloal  and  Chleoisleal ,  ei. 

Cirll  Encineen,  8.    Diicusion, "  On  the  Eeonoaay  of  Fd«|J 
In  the  Blut  Famaee  for  Smeltinf  Iron." 

WaD.....Bo7al  Society  of  Utentor*,  8). 

TaiiBi...Philoaophioal  Clah,  •. 

&iT......3oyal  School  ol  Wats.     >*la*r  Lsetors,    Dr.  OobbeUi 

•'on 0«,Iow,5igit  zed  by  LiOOgle  ^ 
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AraOimCElIEHTS  BT  THB  OOVHCIL. 

■SXtJESKtldm,  187S. 
Tlie  days  fixed  for  the  Final  Examinationa 
this  year  are  April  16th,  17th,  18th,  and  19th. 
The  necessary  forms  for  making  the  return  of 
intending  candidates  have  been  issued  to  those 
Institations  'which  have  already  applied  for  them. 
Any  Institntions  having  candidates  for  these 
examinations,  and  vhichhave  not  yet  applied  for 
fianu,  shoold  communicate  with  the  Secretary 
of  the  Society  of  Arts  immediately.  Programmes 
of  examinations  can  be  had  gratis  on  application. 


ALBKBT  mctikt. 

The  Council  will  proceed  to  consider  the 
award  of  the  Albert  Medal  early  in  May  next. 
TMb  medal  was  instituted  to  reward  "  distin- 
gnuhed  merit  in  promoting  Arts,  Manufac- 
tares,  or  Commerce,"  and  has  been  awarded  as 
follows : — 

In  1864,  to  Sir  Bowlond  Hill,  K.O.B.,  "  for  bis  great 
MrrioM  to  Arts,  Kanafsotorei,  and  Oommeroe,  in  the 
craatton  of  the  penny  poatage,  and  for  hia  other  reforms 
in  th«  postal  qratem  of  this  ootmtiy,  the  benefit*  of  wliich 
Iwve,  Mwever,  not  bean  confined  to  this  ooontry,  bnt  hare 
ertBiideii  orer  the  oiTilised  worid." 

In  1M6,  to  his  Imperial  Uajest^  the  Emperor  of  the 
Fiemefa,  "  for  distingoiahed  merit  m  promoting,  in  many 
WKyu,  ^  hia  personal  exertiona,  the  intemanonal  pro* 
grcM  cIAjU,  ManiActnrea,  and  Commerce,  the  prooft 
of  wbieh  are  afforded  by  hia  judicious  patranage  of 
lit,  his  enlightened  commercial  policy,  and  eapeciimy  W 
tb»  abolition  of  paaqports  in  favoor  ot  Britiah  sabjeota.'^' 

In  18S6,  to  Frofoaaor  Etraday,  D.O.L.,  F.B.S.,  for 
"diseoteiiaa  in  eleotricify,  magnetism,  and  ohemiatiy, 
laUdi,  in  their  relation  to  the  indnstriea  of  the  world, 
tacre  ao  largely  promoted  Arta,  Manufaoturea,  and  Com- 

In  1M7,  to  Hr.  (now  Sir)  W.  FothergiU  Cooke  and 
IVaftaaar  (now  Sir)  Chailea  Wheatatone,  F.R.S.,  in 
"weognitinn  of  their  ioint  labonie  in  establishing  the 
fini  ewetiic  ♦..!'.»*•*»*»  * 


In  1868,  to  Mr.  Joseph  Whitworth,  F.B.S.,  LL.D., 
"  for  the  inrention  and  manufoctnre  of  instroments  of 
iwnawimiieat  and  uniform  atandards,  by  which  the  pro* 
dnction  of  machinery  has  been  brought  to  a  degree  of 
perfcetion  hitherto  nnapproaohed,  to  the  great  advance* 
asBt  of  Arts,  Mann&otnrea,  and  Commerce." 

In  1869,  to  Baron  Jnatoa  von  Liebig,  Associate  of  the 
TwUtiUu  of  Viaaot,  Foreign  Meqiber  of  the  BoyU 
Society,  CSiavalier  of  the  Legion  of  Honour,  &c.,  "  for 
hie  nmnetons  valnable  reaeaichee  and  writings,  which 
katecontnbotedniMt.lnmortantly  to  the  .development 


of  food-economy  and  agricnltore,  to  the  advancement  of 
chemical  science,  and  to  the  benefits  derived  firom  that 
science  by  Arta,  Manufacture*,  and  Commoice." 

In  1870,  to  M.Ferdinand  de  Leaaeps,  "for  services 
rendered  to  Aits,  Manufactorea,  and  Commerce,  by  the 
realisation  of  the  Suez  Canal." 

In  1871,  to  Mr.  Henry  Cole,  C.B.,  "  for  his  important 
services  in  promoting  Arta,  Hanafoctures,  and  Com- 
merce, especially  in  aiding  the  eetablisbment  and  develop- 
ment of  International  Exhibitions,  the  Denartment  of 
Science  and  Art,  and  the  South  Kensington  Moaenm." 

The  Council  invite  members  of  the  Society  to 
forward  to  the  Secretary,  on  or  before  the  29th 
of  April,  the  names  of  such  men  of  high  distinc- 
tion as  they  may  think  worthy  of  this  honour. 

SEA80V  TICSXT8  70S  TEE  ZZHIBITIOH  OF  187t. 
A  letter  from  General  Scott  appeared  in  the 
Journal  a  few  weeks  since,  stating  that  in  con- 
sideration of  the  aid  given  by  the  Society  of 
Arts  to  International  Exhibitions,  her  Majesty's 
CommiMioners-  had  decided  upon  permitting 
members  of  the  Society  to  purchase,  for  each 
£2  2b.  subscriptions  paid  by  them,  a  season 
ticket  for  the  London  International  Exhibition 
of  1872  at  £1  Is.,  being  half  the  price  charged 
to  the  public.  Members  desirous  of  taking  ad- 
vantage of  this  privilege  are  requested  to 
communicate  at  once  with  Mr.  Le  Neve  Foster, 
the  Secretary  of  the  Society.  (See  notice  on  ■ 
page  380.)  

BASarS  ETCHXHOS. 
The  CooncU,  having  been  requested  to  exhibit 
a  series  of  Barry's  etchings  at  the  forthcoming 
Exhibition  of  Art  and  Indnstry  in  Ireland,  are 
abont  to  have  a  limited  number  of  sets  of  the 
29  plates  etched  by  the  late  James  Barry, 
printed.  The  impressions  will  be  taken  upon 
elephant  and  double  elephant  sheets,  and  bound 
in  boards  elephant  size.  The  plates  etched  by 
Barry  have  never  before  been  issued  in  so  com- 
plete and  extended  a  form ;  many  of  them  are 
almost  unknown,  sixteen  of  them  having  come 
into  the  possession  of  the  Society,  by  gift,  in  the 
year  1861.  Members  desirous  of  subscribing 
for  sets  may  do  so  by  sending  in  their  names  to 
the  Secretary  not  later  than  the  30th  inst 
The  price  of  the  set,  bound  in  boards,  with 
letter-press,  descriptive  of  Barry's  pictures  in 
the  Society's  Boom,  will  be  £10  lOs. 

KOSCOW  F0LTTECE5IC  ZZHIBITIOH,  187S. 
The  Committee  of  the  above  Exhibition  are 
desirous  of  forming,  for  reference  in  Moscow,  a 
collection  of  catalogues  or  price  lists  of  makera 
of  machines  and  tools  of  all  kinds,  and  of 
mathematical  instrumenU.  Part'es  willing  to 
assist  are  requested  to  send  at  once  to  the 
Secretaries  of  the  London  Committee  for  the 
Moscow  Exhibition,  now  sitting  at  the  Society 
of  Arts,  Adelphi,  London,  two  copies  of  each 
such  catalogue  or  list  (illustrated  preferred),  and 


380 


JOURNAL  OP  THE  SOCIETY  OF  ARTS,'  Maeoh  29,  1872. 


the  Bame  will  be  forwarded  to  Moscow,  free  of 
expense. 

Members  of  the  Society  are  requested  to  give 
pablidfy  to  this  notice,  as  it  is  very  desirable  to 
render  the  collection  as  complete  as  possible. 


SDBSQSIFTIfnn. 

The  Lady-day  oibscriptionB  are  dne,  and 
ehoold  be  forwarded  by  cheque  or  Post-office 
order,  crossed  "Oontts  and  Oo.,"  and  made 
payable  to  Mr.  Samuel  Thomas  Davenport, 
Financial  Officer. 


ijnnrAL  nrrEBHAxisvAL^uaBiTioif. 

♦ 

The  offices  of  the  Commiasianerg  aie  at  ITppw  Ken- 
sngton-gore,  London,  W,,  Msjor-Oenerel  Scott,  C.B., 
Mcretary. 

SaaaoB  ticket  holden  will  he  invited  to  a  receotion 
th«t  will  he  held  hv  hi*  Boyal  Hi^hnew  th*  Doke  of 
Edinboi^  and  her  ilajesty'a  Commissionen  preriooato 
the  official  opening  of  the  Exhibition.  The  Albert  Hall, 
the  Conservatory  of  the  Boyal  Horticultnml  Society,  and 
the  picture  galleries  of  the  Exhibition,  will  be  thrown 
Oftn,  and  military  bands  will  play. 

His  Boyal  Highness  the  Dake  of  Edinhnrg^  presided, 
on  Tuesday,  at  the  Royal  Albert  Hall,  over  a  meeting 
of  the  General  Purposes  Committee  appointed  by  her 
Majesty's  Commissioners  for  the  Exhibition  of  1851  to 
carr^  out  the  current  series  of  annual  international  ex- 
hibitions. There  were  present  Mr.  Bruce,  Sir  Francis 
Sandford,  Hr.  Bowring,  Mr.  Cole,  Mr.  (Hbson,  Mr. 
Thting,  and  General  Scott  (secretwy). 


EOTAL  ALBERT  HALL. 

A  general  meeting  of  the  corporation  of  the  Albert 
Hall  was  held  on  Monday,  in  the  East  Lecture-theatre 
of  tiie  Hall,  under  the  presidency  of~ms  Boyal  Highness 
the  Daks  of  Xdlahnrgli,  who  was  supported  by  Lord 
Faversham,  Lord  Clarence  Paget,  Lord  Sydney,  and  the 
members  of  the  Provisional  Committee. 

In  opening  the  proceedings,  His  Boyal  Highness  spoke 
as  follows:— My  brother,  the  Trince  of  Wales,  who  is 
the  President  of  the  Provisional  Committee  of  the  Boyal 
Albert  Hall,  being,  to  my  regret,  unavoidably  absent,  it 
is  my  duty  and  m^  pleasure,  as  a  member  of  that  com- 
mittee, and  as  chairman  of  the  Executive  Committee,  to 
lay  before  this  meeting  the  (^nght  of  a  new  constitu- 
tion for  its  government  It  was  provided  in  the  Royal 
CSharter  that  this  should  be  laid  before  you  within  12 
months  of  its  opening,  which  ceremony  was  performed 
bv  Her  Majesty  on  the  29th  of  March  last  year.  I  have 
also  to  present  a  report  which  has  been  drawn  up,  em- 
hodving  all  that  has  been  done  in  connection  with  the 
HaU  since  the  commencement  of  the  undertaking,  to- 
gstfier  with  a  detailed  account  of  the  receipts'  and  ex- 
pendSture,  as  well  as  of  the  performances  and  proqjsets  of 
the  Hall,  and  it  is  our  duty  in  so  giving  an  account  of 
our  atewardship  to  resign  our  offices  into  the  hands  of 
the  Corporation  of  Seatholders.  The  draught  of  the  new 
constitntion  has  been  sent  to  every  seatholder,  to  enable 
all  to  be  acquainted  with  its  details  before  the  meeting. 
I  shall,  therefore,  propose  that  the  constitution  be  taken 
as  read,  and  General  Scott,  the  Secretary  of  the  Com- 
mittee, will  now  read  the  report  previous  to  the  discus- 
rion  of  the  two  documents  by  the  meeting.  In  bringing 
toward  this  motitm,  however,  I  hope  yon  will  net  uink 


it  out  of  place   if  I  make  a  few   remarks   upon  the 
commencement  of  this  undertaking,  and  what  led  to 
it,     as     well     as    its     psst,    present,    and     fetnxe. 
We   all   remember   the   Great   Exhibition    of    1S61, 
which  stood  close  to  where  we  are  now  assembled. 
That  Exhibition,  the  first  of  an  International  character, 
was  mainly  due  to  the  untiring  esestions  of  my  lamoited 
father,  whose  heart  and  soul  were  in  the  work  of  farther- 
ing art  and  sdence  for  ttie  heneilt  ot  Hit  who!*  human 
race,  ably  assisted  by  gentlemen  of  various  profeesionB 
and  occupations.    As  we  all  know,  tins  HJarhihitinn  kaA 
the  greatest  poasihle  snooeas ;   and  many  otfaen  at  « 
aimilar  character  ham  foUowad  it,  not  only  in  thia 
coontry,  but  in  others,  with  ^svearaMe  lesnlts.     Tbm 
Commissionen  for  the  Great  Exhibiti(»  of  ISfil,  at  the 
close  of  tta  ssm<w,  fknind  theaaaslves'in  the  aaaHssipn 
of  a  very  large  surplus,  about  £180,000,  which  by  * 
Charter  from  Sie  Queen  was  intraated  to  those  Com- 
missioners, who  thus  became  a  permanent  Commisnoa. 
'WiOi  a  pwtion  of  this  ftand  was  purdnaed  the  estt^  of 
t:s«iaingtnnGorB,to(heoeirtin<isdftMttar>— eofanisHfiw 
and  art    The  ExhiUlacn  ot  18S2  stood  upon  this  satat^ 
tiie  Hortic^tunl  Gardens  form  the  centre  ot  it,  and  tb» 
pi«aent  Annual  Exhibitions  are  held  in  baildinga. 
or  less  peimaneDt,  standing  vpctt  it     When  it 
dsoided  that  tte  natienal  meniiMial  to  mj  dear 
diould  be  erected  upon  the  site  of  fte  BxhOntionef  1S61* 
a  proposal  was  set  on  foot  &r  establishing  a  hall  Cor 
science  and  art  to  be  csBed  after  his  name,  fheinglte 
memorial,  forming  an  intenal  part  of  it,  and  intsMM. 
to  gias,  as  it  were,  Ufe  to  &•  mhitU,  hjr  the  anconraga- 
ment  of  objects  to  which  he  had  been  so  much  attachoH. 
The  land,  a  portion  of  the  Kensington  Gore  estate,  upon 
which  the  hall  has  been  erected,  was  granted  by  the 
Commissioners.  This  hall  can  therisfine,  to  certain  extent^ 
be  considered  as  a  national  undertaking,  and,  as  £>t  aa  it 
is  concerned,  the  oorpoxation  ma^  be  oonsidiared  ta  M- 
present  the  nation.  Of  course,  the  individual  seathoMer  ia 
entitled  to  consider  bis  intmest  as  a  peconiary  one;  bottiha 
corporation,  as  a  body,  shenld  take alaige and  e^anaivM 
view  of  the  institution,  and  maintain  it  in  a  JoaBswr 
worSiy  of  the  magnitudeof  the  undertaking  and  the  iin> 
portance  of  its  objects.    Kow,  the  principal  objeda  oC 
this  meeting  are  to  place  the  Hall  on  a  sound  basiB — one 
of  self-support,  with  a  prospect  of  jnst  snffiniswt  gain  to 
ensure  mamtenanne  and  gradual  improvementa— «ad  i* 
decide  upon  its  future  mode  of  goveBunent.  Tliii  iswilli  - 
of  the  first  season  will  decidedly  show  that  it  haa  ttnw 
far  succeeded,  while  its  naefiilneai  and  attraoliona  aaa 
constantly  increasing,  and  tiie  Hall  is  mrae  and  moBa 
appreciated  by  the  public.    The  Executive  QawaiMwe 
have  done  all  m  their  power  to  promote  this  in^BOve- 
ment,  and  have  oommenoed  the  formatian  of  sooietisa  in 
conneotion  with  the  hall.  EngagemsBtshavebsssi  famed 
for  abont   forty   concerts   between   the  pseaent  tipia 
and  the  end  of  the  season,  windi  will  be  two  Tttj  ia- 
tererting  seriss.    1st,  a  series  of  peony  conoerta  tm  tiba 
worldng  dassesj  and,  second,  a  series  of  eighteen  oon- 
certs,  in  cmmeotioo  with  which  the  Boyal  Albert  €hatal 
Sode^  has  been  organised,  oompnsing  more  then  l,QSB 
picicea  voices,  who  will  sing_  ptinoipaliy  without  •»• 
companiment-— a  new  feature  in  music  in  this  coasitoy 
—and   I   think   the   society   is    Ukdy   to    im    wary 
saccesBfoL     A   movement    also   to   torn   a   bsMssmI 
training  school  for  music  is  in  active  pmgBsaa,  as  ipsll 
as  the  formation  of  a  society  of  auiatenr  aastsvMBtnlr 
ists  irom  all  classes  of  sod^.    Thongh  this  iaasrely  » 
matter  (rf  recreation,  it  cannot  fail  tote  higjii^bsneflcial 
in  its  reenlis.    For  these  societies  tb»  laetare  ttanlBsa 
of  the  HsllwiU  be  available.    "When  this  Hall  waa  hsOt 
the  amoimt  c^  capital  raised  was  barcly  ssffioisnt  ior  Iha 
erection  and  fitting  up  of  the  build&ig ;  it  is  mow  ps*> 
possd  to  sdl  2fi0  more  sittings— in  &ot  the  arie  kaa 
al/eady  commenced— to  raise  tne  capita  to  flWfi,OM,  ia. 
order  to  enable  US  to  undertake  things  worthy  of  Ikmh 
stitation.    In  t 
peasd  that  the  oajptall 

igitized  I 
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ikoald  be  £3M,0*0,  The  laat  point  I  hare  to  mention 
if  wftat  I  ihoald  piopoae  for  the  fdtora  numagemant  of 
tte  BaSL  I  tiuak  oar  aqjerieoce  shows  n*  that  it  will 
be  aecnsenry  to  apjAiiDt  an  efiSdent  manager,  sufficiently 
paid,  to  eaiTj  oat  the  general  Imsineas  and  details  of  the 
MMageinent,  and  to  be  a  thoroughly  responsible  offioer. 
I  shoold  not  propoae  that  sneh  an  officer  riionld  be 
wywnted  before  the  next  general  meeting,  but  that  for 
ne  tmmiing  eeasM  tile  management  shomd  rest  with  a 
oooncil  to  be  elected  by  yonrseWeB,  a  proposed  list  of 
irtjek  ire  aBbait  for  your  consideration.  Having  con- 
«U*d  mf  nnarka,  I  move  that  General  Soott  rmd  the 
Mport  of  the  Froyisional  Committee. 

Q«neial  Beott  then  read  the  report  of  the  Provisional 
Conunittee^  and 

Itotd  OMtvuM  Paget,  in  seconding  its  adoption,  said 
that  the  institntiwi  was  new  doing  very  nsefdl  work. 
He  had  had  opyirtnnitifls  of  witnessing  the  benefits  that 
liad  aocnie4  ieiaa  the  "  Peapla'B  Concerts"  which  were 
now  is  ptogrees,  aad  he  felt  satisfied  that  wh«a  these 
oonoetta  became  more  known  t^y  would  hare  their 
magnifioeot  haQ  orewded  from  top  to  bottom.  It  was 
not  necessary  for  him  to  state  the  great  oi-rilizing  in- 
flneaeaa  lAich  tiliia  kiatitation  eoold  not  foil  to  exercise ; 
bat  them  was  aothing  more  UkAj  to  indnoe  popalar  re- 
flnamfint  than  aainntntion  of  the  kind. 

TJpon  the  adoption  of  the  report,  his  Boyal  TT;»>mii«« 
fhe  Ohaiwsi  mored  the  acceptance  of  a  proposed  form 
at  finsitftntinn  for  the  ftita^  goremment  of  the  Hall, 
and,  aflar  some  slight  alteimtions,  which  were  made  at 
the  SDggestian  of  Dr.  Monat,  Mr.  R.  Bedgraye,  and  Mr. 
Wazrea  De  I«  Koe^  the  conatitation  was  nnanimonaly 


tb.  TfciftBHii,  F.B.S.,  in  proposing  a  Tote  of  thanks 
to  fte  Chairman,  spoke  of  the  very  efficient  manner  in 
which  his  Boyal  Highness  had  conducted  the  proceed- 
ings; Lord  Sydney  seconded  the  motion,  which  was 
omed  by  acclamation ;  and,  his  Soyal  Highneie  haring 
briefly  replied,  the  proceedings  terminated. 


ISBflTUTlOK    OF   HAYAL  ABCHITECTS. 


Bf  permiaeion  of  the  Coancil,  the  meetings  of  this 
T— tit  lit  ion  were  held  in  the  Qreat  Boom  of  the  Society, 
on  Thoisday,  Friday,  and  Saturday,  March  21st,  22nd, 
and  23rd.  The  following  papers  were  read,  the.  dis- 
imi'aus  following  which  will  appear  in  the  Tratuactiont 
UVtelimakate:— 

Iknnday,  March  Slit 

(Wr  TRIPOD  MASTS,  AKD  THE  ABRANOEMENT 
OF  EIOGENG  CONNECTED  WITH  THEM. 

By  Adndzal  Paris,. C.B.,  Associate. 

A»  a  wtHat,  I  admit  that  I  fear  this  unknown  path  on 
«hsA  we  are  entering,  by  constructing  vessels  deprived 
•f  asili  and  of  the  weisnt  of  a  lofty  mast  acting  as  a 
Maaee-beam.  The  litue  that  we  know  concerning  the 
•BseaiTe  rolling  of  our  old  ships  when  they  had  lost 
fibair  masta,  show  that  we  Aonld  be  exposed  to  haaards 
■•  grave,  Oiat  we  ooght  to  endeavour  to  avoid  them, 
eaadaUy,  too,  in  older  to  retain  a  means  of  motion 
ini^  eaaUes  us  to  economise  oar  coal,  nowadays  so 
^t<fcwH  to  find  room  for  in  an  iron-dad  ship.  I  have, 
IbiaiiOMs,  no  other  objeot  in  view,  in  what  ^now  bring 
tewnd,  than  to  derive  the  utmost  possible  advant^;e 
fosB  the  eaqdoyment  of  iron  tripods,  to  get  rid  of  the 
Itm  that  have  caused  them  to  be  discarded,  and  to  pre- 
■r«e  to  the  sailor  a  resource  which  the  anUicritiee  will 
tiMe  day  perhaps  repent  having  deprived  him  of.  I 
We  atteDmted  to  arrive  at  this  end  by  making  the 
■diind  ramBng-ropes  pass  down  the  inside  of  the 
•  to  g«txid.  of  the  rope  ladders,  which  were  shown 


in  the  models  at  the  Exhibition  of  1867 ;  and  lastly,  I  have 
profited  by  the  form  of  the  proposed  ships  to  devise 
places  for  stowing  the  yards  and  top-gallant  masts,  with 
the  view  of  leaving  only  the  tripod  standing,  and  that 
stripped  of  every  encnmbranoe,  instead  of  keeping  all 
the  rigging  standing.  I  do  this  merely  by  reducing  the 
height,  by  sending  down  the  top-gallant  masts,  and 
plaong  the  yards  parallel  to  the  keel.  It  appeared  to 
me  th&  in  this  manner  we  might  avoid  all  chance  of  the 
rigging  foaling  the  screw,  or  of  the  turrets  being  buried 
under  the  wreck  of  the  masts.  At  the  same  time^  I 
believe  it  is  essential  that  we  should  endeavour  to  go 
further. 

For  this  reason  I  have  adopted  vertical  masts,  with  a 
diameter  of  1  metre,  as  in  the  old  three-decked  vessels, 
with  0-76  metres  at  the  head,  where  the  ropes  are  less 
numerous.  The  mean  diameter  is  0°87  metres ;  and  in 
order  to  avoid  the  mast  being  heavier  than  is  us'ual,  I 
have  taken  advantage  of  the  holes  necessary  to  admit 
light  and  air  into  the  inteiier  to  diminish  the  amount  of 
-metal,  so  that  the  mast  does  not  exceed  in  weight  one  of 
0-70  metres  diameter  at  the  base,  as  originally  proposed. 
With  the  ordinary  arrangements,  and  without  making 
the  ropes  pass  inride  the  masts,  a  very  simple  calcula- 
tion  shows  that  by  piercing  holes  0.022  inches  in 
diameter  in  places  where  the  rivets  of  the  vertical  angle- 
irons  do  not  come,  and  by  spacing  these  holes  one  deci- 
metre iVom  centre  to  centre,  as  uiown  on  the  diagrams, 
an  equality  of  weight  may  be  established  between  these 
masts  and  those  ordinarily  used,  and  without  the  plating 
being  weakened,  because  in  each  horizontal  strake  the 
air-holes  do  not  take  away  more  metal  than  those  re- 
quired for  the  rivets  of  the  covering  straps.  Thus  the 
proposed  piercing  of  holes  would  not  weaken  a  mast  of 
unaltered  diameter,  and  consequently  the  poposed  masts 
would  be  stronger  still,  since  uieir  angle-irons  would  be 
further  from  the  centre.  Moreover,  if  the  passage  inside 
were  not  found  sufficiently  large,  we  might  increase  the 
diameter  of  the  mast,  and  of  the  holes  in  the  same  pro- 
portion ;  and  if  one  carried  out  this  idea  to  an  extreme, 
one  would  get  Japanese  masts,  that  is  to  say,  masts 
without  shrouds,  always  preserving  the  same  weight  by 
means  of  the  increase  m  diameter.  The  48  tons,  therefore, 
allowed  for  the  197  cubic  metres  of  plates  in  the  original 
system  of  masting  would  not  be  exceeded.  _ 

In  order  not  to  obrtruct  the  turret  fire,  it  was  import- 
ant not  to  have  the  masts  in  advance  of  the  turrets,  and 
I  have  easily  efiected  this  by  placing  the  turrets  one 
metre  farther  apart  than  is  shown  on  ue  original  plan, 
and  by  placing  the  tripods  in  reverse  to  one  another,  as 
Captain  Coles  had  done,  and  as  will  be  seen  bv  the  dia- 
grams. In  this  manner  the  centre  ef  efibrt  is  kept  in  a 
suitable  position,  and  the  fire  from  the  turrets  is  as  on- 
reetriotod  as  in  a  monitor  or  in  the  SevMlaiion,  especially 
when  firing  end  on.  Moreover,  this  arrangement  of  the 
tripods  allows  the  spar-decks  to  be  supported  without 
having  recourse  to  a  number  of  stanchions,  which, 
although  more  slender,  obstruct  the  aim  at  least  as  much 
as  thefour  large  oblique  columns  of  the  legs.  I  consider, 
therefore,  that  in  this  respect  the  retention  of  the  masts 
offers  no  incumbrance. 

If  one  wished  to  g«t  rid  of  all  the  running  lopes  on 
clearing  for  action,  it  would  merely  be  necessary  with 
this  plan  to  increase  the  diameter  of  the  vertical  masts, 
to  cut  openings  in  them  at  suitable  heights  for  getting 
in  and  out,  to  strengthen  them  by  means  of  angle-irons ; 
and,  lastly,  to  place  in  the  interior  of  the  masts  rings  of 
iron,  by  which  the  men  may  ascend,  as  miners  do  by 
the  ladders  inside  shafts.  Certainly  with  this  plan  we 
should  no  longer  be  able  to  see  any  combined  manoeuvres 
by  the  whole  crew ;  the  eye  would  no  longer  be  able  to 
follow  those  600  ants  climbing  to  the  masthead  with 
marvellous  speed,  in  order  to  spread  themselves  out  along 
the  yards,  and  afterwards  slacken  sail  like  one  man. 
This  will  be  a  matter  of  re^t  to  the  sailor ;  but  for 
years  past  he  has  had  many  similar  ones  to  put  up -with ; 
and,  in  fhtnre,  manoeuvres  with  the  sails  will  have  to  be 
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executed  in  the  flame  sullen  sort  of  manner  as  the  re- 
mainder of  his  service  in  those  iron-covered  forts,  which 
have  made  his  ship  a  species  of  venomoas  being,  as  ugly 
as  it  is  formidable. 

Bat  it  has  been  remarked  to  me  that  it  would  he  pre- 
ferable to  keep  the  running  ropes  passed  within  the 
masts,  so  that  one  would  only  have  to  let  them  go  with 
a  knot  at  the  end  in  order  to  make  them  disappear,  and 
to  seize  the  upper  extremity  in  order  to  rearrange  them 
in  their  places  when  it  would  be  required  to  reset  the 
aails. 

In  order  to  complete  the  proposed  plan  it  would  bo 
necessary  to  arrange  for  the  exit  of  the  ropes  from  the 
masts,  so  that  they  might  act  upon  the  yards  and  sails. 
This  is  effected  by  means  of  iron  blocks  with  two  sheaves 
of  different  diameters,  placed  one  over  the  other. 

These  blocks  turn  on  two  spindles,  like  those  just  de- 
scribed, and  their  sheaves  pass  through  a  slit  in  the 
mast.  They  will  also  allow  of  angles  of  32°,  so  that  the 
ropes  may  follow  the  movement  of  tho  yards,  as  when  it 
was  a  question  of  lifts,  burtons,  and  brails.  Being 
placed  at  the  mast-head  they  would  be  less  crowded 
than  they  are  below,  and  the  opening  for  their  passage 
would  consequently  not  require  thicker  plating,  par- 
ticalarly  as  the  8  angle-irons  would  not  be  interrupted. 

Bat  it  would  not  be  sufficient  to  get  rid  of  the  ranning 
rigging  as  well ;  it  is  essential  also,  to  be  able  to  conceal 
the  yards,  and  not  allow  them  to  remain  aloft,  where 
they  would  of  course  require  several  ropes.  For  this  I 
have  taken  advantage  of  the  form  of  the  ship  to  stow  the 
yards  outside  of  and  below  the  deck,  as  may  be  seen  in 
the  diagram,  in  which  the  rigging  is  shown  prepared  for 
action. 

Things  being  thus  arranged,  and  the  ship  being  under 
■ail,  the  rigging  would  be  made  ready  for  action  by  furl- 
ing and  sending  down  tho  sails,  and  then  by  striking  tho 
top-gallant  masts  in  the  usual  manner.  As  each  rope 
lost  its  lead  the  top  men  would  make  a  knot  at  the  end 
of  it,  and  the  men  below  would  haul  it  in  and  coil  it  on 
the  lower  deck,  as  I  have  endeavoured  to  indicate  by 
metms  of  a  midship  section  at  the  left  of  the  dia^am, 
(hoi^g  the  general  arrangement.  The  topsail-tye 
would  oe  long  enough  to  lower  the  topsail  yard  right 
down,  as  in  the  case  of  the  top-gallant  masts  ;  and  the 
lower  yard,  halyard,  or  main  gears  will  admit  of  the 
lower  yard  being  lowered  on  the  other  side,  braced 
parallol  to  the  keel,  and  allowed  to  slide  down  ono  of 
the  tripods. 

I  believe  that  in  twenty  or  five-and-twen(y  minutes 
everything  would  be  below,  and  the  ship  would  have  her 
masts  stripped  and  only  her  signal-halyards  leading 
aloft,  as  shown  on  the  second  diagram.  The  gafifs  of  the 
fore-and-aft  sails  would  have  their  peaks  dropped  and 
laahed  alongside  the  masts,  and  the  turriets  would  have 
their  fire  as  unrestricted  as  in  a  monitor,  and  without 
being  much  more  exposed  than  the  latter  to  the  falling 
of  the  upper  portions  of  the  masts.  If  on  a  cruise  one 
was  desirous  of  rcttiining  the  three  fore-and-aft  sails  and 
jib,  one  would  still  have  957  cubic  metres  of  canvas,  and 
with  canvas  one  can  save  coal  by  keeping  the  course 
with  the  smallest  amount  of  sail,  and,  moreover,  such 
■ail  that  in  an  instant  it  could  he  lashed  close  to  the 
aiast,  if  one  did  not  desire  to  make  further  use  of  it. 
Xiaatly,  the  anchors  would  be  stowed  inclined  inwards 
by  mayns  of  a  revolving  cat-head,  suggested  by  Admiral 
ik  Brousse ;  and  if  it  were  desired  to  keep  them  lower, 
the  waterways  might  bo  so  arranged  as  to  make  room 
for  one  of  the  flukes.  As  to  tho  boats,  they  would  be 
lowered  below  the  level  of  the  deck,  and  would  rest  on 
iron  crutches  fixed  on  the  low  deck  of  the  outer  vessel, 
and  their  davits  would  remain  in  place,  save  the  most 
forward  one,  which  would  bo  struck  on  account  of  its 
being  close  to  the  turret.  The  quarter-boats  might  have 
fitllin^  davits,  lowered  by  mean&  of  a  rack  and  pinion. 

If,  in  order  to  attack  forts,  it  was  desired  to  get  rid  of 
the  masts  altogether  the  part  above  the  spar-deck  could 
be  easily  separated  from  the  rest,  and  the  ship  would  be 


in  the  same  condition  as  a  true  Monitor,  or  as  tte 
Devaitatian,  with  the  sole  difference  that  the  ordinaiy 
supports  of  the  spar-deck  would  be  replaced  by  the  four 
tripod  legs.  The  upper  portions  of  the  msots  being 
fastened  to  the  lower  by  shrouds,  this  separation  wonld 
be  as  easily  performel  as  fhe  putting  together  after- 
wards, by  the  resources  of  the  ship  itmlf,  and  the  onfy 
embarrassment  would  be  to  remove  these  greet  iron  tabes. 
Such  an  operation  would  be  difficult  away  from  an 
arsenal  or  a  friendly  port. 

The  system  of  rigging  that  I  propose  may  be  sd&pted 
to  a  spread  of  canvas  very  different  from  that  shown, 
which  has  been  chosen  only  as  being  best  suited  to  the 
probable  number  of  the  crew  likely  to  be  apportioned  to 
a  ship  of  only  four  guns.  The  lower  yards  are  not  made 
so  long  as  usual,  in  proportion  to  the  topsail-yards,  in 
order  to  secure  a  considerable  reduction  in  the  weight  to 
be  moved.  Lastly,  this  plan  is  applicable  to  every  kind 
of  ironclad  ship — since,  with  the  gons  in  a  batteiy,  the 
yards  find  a  natural  position  on  the  deserted  deck,  and 
do  not  interrupt  the  Ime  of  fire,  while  being  quite  secore 
against  ^ling  overboard. 

It  remains  to  say  a  word  concerning  the  spar-deck. 
The  position  of  the  masts  between  the  turrets  allows  of 
their  being  used  as  supports  for  this  deck,  which,  is 
fastened  to  them  by  large  angle-irons  running  from  each 
of  the  lower  masts  to  the  funnel  casing  and  on  the  edges 
by  other  longitudinal  angle-irons  rivetted  to  the  legs  as 
well  as  by  ower  angle-irons  running  athwartships.  By 
making  these  portions  sufficiently  sbon^,  the  remainder 
can  be  formed  of  light  angle-irons  crossing  one  another 
chequer-wise,  to  support  the  hatch  covers  or  grating  for 
walking  over.  The  funnel  casing  would  serve  as  the 
principal  support  to  the  deck  against  lateral  motion,  and 
being  situated  between  the  two  turrets  it  would  not 
interfere  with  the  fire.  It  would  contain  a  number  of 
large  openings,  closed  at  will  b^  doors,  with  a  view  of 
assisting  the  masts  in  the  ventilation  of  the  interior  of 
the  vessel. 

Friday,  Kordh  SSod. 

ON  THE  CORKOSION  AND  FOULING  OF  IttON 
SHIPPING. 

ByBobertKoUet,  Esq.,  F.B.8. 

The  following  is  an  abstract  of  the  principal  points  in 
Mr.  Mallett's  paper : — 

The  paper  began  with  general  considerations — ^a 
tolerably  complete  retume  of  the  circumstances  under 
which  iron,  in  the  three  states  in  which  it  is  used  stmc- 
turally,  namely,  wronght-iron,  cast-iron,  and  steel,  are 
produced,  and  in  relation  to  how  far  the  material  itself 
can  be  produced  to  a  certain  extent  homogeneous,  so 
that  taking  a  unit  of  sur&ce— of  a  plate  for  examine — 
it  can  be  ascertained  how  far  it  shall  corrode  unifonnly 
under  given  conditions,  or  whether  obtain  parts  cae- 
rode  more  rapidly  than  others. 

Hr.  Mallett  then  went  on  to  show  that,  from  the 
necessity  of  the  case,  in  the  processes  of  mann&o- 
tare  of  all  three  of  these  materials,  it  is  not  posaibla 
that  any  piece  of  cast-iron,  wrooght-iron,  or  eren  steel, 
shall  be  produced  absolutely  homogeneous.  The  agents 
which  act  upon  iron  in  toese  rarioos  states,  namely, 
our  fresh  waters,  our  salt  waters,  and  our  weather  or 
atmosphere,  are  then  referred  to.  The  tables  which 
he  gives  show  the  extent  to  which  corrosion  takes 
place  in  fresh  river  water,  in  ocean  water,  and  in  sea 
water,  fouled,  and  when  exposed '  to  the  weather,  hy 
sewage.  He  passes,  then,  from  the  qaestion  of  the  want 
of  homogeneity  in  the  iron  of  which  ships  ore  made^  and 
of  the  relations  of  the  external  natural  agents,  to  tlie 
iron  Supposed  to  be  in  its  pure  condition,  and  alao  in 
those  in  which  we  actually  find  it  in  manufiMstnre^  in 
which  it  is  never  pure  iron  at  all,  bat  iron  com- 
bined with  certain  other  things — csrbon  principally — 
and  proceeds  more  portioolarly  to  the  oonditiona  mtder 
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'  iiluch  the  mateiiab  of  iron  ships  are  exposed  to  corrosion. 
He  then  shoTB  the  effects  of  differences  of  temperature 
—of  eztraneoos  agents,  such  as  cargo,  &o. — on  the  dif- 
ierent  parts  of  the  interior ;  for  example,  the  necessary 
cooditiona  of  the  coal  bankers  in  promoting;  corrosion  of 
those  parts,  and  how  far  the  corrosion  is  influenced  on 
the  outside  by  the  depth  of  immersion  of  the  several 
part*  of  the  holl,  and  by  their  position  in  the  hull  of  the 
ship,  as  affected  by  her  passing  throngh  the  water,  and 
a  Tatiety  of  other  conditions.  Amongst  those  necesaa- 
lily  alluded  to  were  a  great  many  conditions  which  are 
constantly  in  practical  occurrence  constmctiTely.  He 
endeavoared  to  place  that  matter  in  a  tolerably  clear 
light — a  clearer  light,  it  seemed  to  him,  than  that  in 
wldch  it  generally  is  yiewed  even  by  those  practically 
concerned  in  iron  shipbuilding.  He  then  turns  to  an- 
other class  of  circumstances,  affecting  not  only  the  rate 
bat  the  localisation  of  corrosion  in  ships — the  electro- 
chemical action  of  the  contact  of  dissimilar  metals,  sndi 
aa  copper,  lead,  bronze,  brass,  or  mnntz  metal,  by  which, 
more  or  leas  po  werfol  galvanic  dronits  are  formed  with  the 
iron  of  the  ship,  which,  being  electro-positive  in  sea-water 
to  all  those  metals,  is  thus  powerfully  but  locally  corroded. 
He  then  refers  to  the  fact  that  iron  shipbuUders  seem 
to  be  generally  under  the  notion  that  tin  has  no  electro- 
negatiTB  effect.  Then  he  also  alludes  to  the  conditions 
imaer  wUch  the  bonkeis  affect  the  other  parts  of  the 
aihip,  the  floor  of  the  engine-room,  and  so  forth,  being 
the  parts  that  are  most  powerfully  affected.  The  tables 
appcmded  to  the  paper  give  some  of  the  various  experi- 
menta.  The  actual  way  in  which  ships  do  corrode  is 
more  or  less  by  "pitting  " — as  was  shown  by  specimens 
exhibited,  in  one  of  which  corrosion  has  eaten  away  a 
bole  quite  through  the  metal,  while  the  remainder  is 
not  very  greatly  corroded.  The  subject  of  protective 
oovetings  was  then  dealt  with,  and  the  chemistry  of 
oQa^  pamta,  and  varnishes  slightly  reviewed.  Then 
paasing  from  the  subject  of  coating,  considered  as  mere 
preservatires,  he  came  to  the  question  of  coatings  con- 
sidered aa  preventives  of  ihe  other  difficulty  with  regard 
to  iron  ships,  namely  fonling.  With  regard  to  this 
potion  of  tiie  paper,  he  showed  that  corrosion  is  the 
neoeasaiy  condition  previous  to  fonling.  As  appendix 
to  the  paper  is  an  abstract,  with  a  very  short  digest 
of  the  mass  of  ]>atents  which  have  been  taken  out  for 
"anti-ibaling  compositions."  Mr.  Uallet  remarks  that 
Betal  sheathing  over  some  insulating  coating  seems  to 
him,  after  a  large  review  of  the  whole  subject,  to  present 
advantages  which  no  other  proposed  scheme  against 
fonling  as  yet  has  offered.  And  as  to  the  modes  of 
pnetiaJly  carrying  this  out,  he  would  only  express  the 
negative  opinion  that  the  plans — such  as  those  of 
Jouvinand  Uaft,  &c. — which  abjuro  the  use  of  planking, 
and  oideavonr  to  securo  the  sheathing  metal  directly 
{with  felt  or  the  like  thin  material  only  between),  to  the 
mm  skin,  are  really  impracticable. 


PLAN  FOH  REGISTERING  REPORTS  OP  8TJR- 
TBT8  OF  IRON  AND  STEEL  STEAU  AND 
SAILING  VESSELS  AND  OTHER  FLOATING 
BODIES ;  ALSO  FOR  THE  SHELLS  OF  MARINE 
AND  LANS  BOILERS,  RESERVOIRS,  TANKS, 
XABTS,  tec. 

By  WiUiam  Taylor,  Btq. 

ne  object  of  this  plan  is  to  lay  open  to  view  the 
wiMile  of  the  interior  and  exterior  surfaces  of  the  hulls 
of  \JXM  and  steel  steam  and  sailing-vessels,  and  other 
Anting  bodies,  shells  of  marine  and  land  boilers,  reser- 
voirs, tanks,  masts,  &c.,  and  at  the  same  time  register 
an  defiecta,  and  the  gradual  or  rapid  deterioration  of  all 
tad  every  single  pkSe  thereof,  from  the  date  each  hull 
o(  ve«d,  shell  oi^  boiler,  reservoir,  tank,  mast,  Ac,  was 
nev.  until  the  same  shall  be  entirely  worn  out.  This 
phn  will  then  show  which  of  the  plates  have  deteriorated 
Snfaally  and  which  have  deteriorated  rapidly.  It  will 
dso  show  which  of  the  plates  may  have  deteriorated 


first  slowly,  and  afterwards  rapidly ;  or  first  rapidly,  and 
afterwards  slowly.  In  fact,  it  will  show  every  change 
and  degree  of  deterioration  from  first  to  last,  and  may 
lead  to  discovering  the  cause  why  one  plate  deteriorates 
moie  quickly  than  another  when  both  are  apparently 
exposed  to  the  same  deteriorating  influences. 

1st.  This  plan  of  registering  consists  in  expanding  the 
whole  of  the  sheathing  plates  9f  the  hull  of  vessel,  &c., 
giving  their  length,  breadth,  and  thickness  when  new, 
and  with  a  distinguishing  number  marked  on  every  plate, 
so  that  if  an  accident  should  occur  abroad,  and  the  vessel 
requires  repairs  in  the  hull,  the  exact  plate  or  plates  and 
their  position  in  the  vessel  could  be  easily  recognised^, 
and  the  extent  of  damage  made  known  at  home  by  tele- 
gram, and  reference  to  the  plan. 

2nd.  The  keel,  stem,  and  stern-post,  also  the  position 
and  distinguishing  number  of  every  frame  and  bulkhead  ' 
in  the  vessel  are  shown. 

3rd.  Also,  the  gradual  or  rapid  deterioration  of  every 
plate,  both  on  the  inside  and  outside  surfaces,  from  one 
survey  to  another,  as  long  as  the  vessel,  &c.,  may  last; 
and  also  whether  the  deterioration  has  been  gradual  or 
rapid,  or  whether  the  deterioration  has  been  alternately 
gradual  and  rapid ;  in  fact  every  stage  and  degree  of 
deterioration,  and  both  the  years  in  which  it  h.is  gone 
on  slowly,  and  those  in  which  it  has  gone  on  rapidly. 
4th.  Also,  the  repurs  and  renewal  of  plates. 
5th.  All  holes,  with  their  exact  position  in  the  several 
plates,  that  may  be  drilled  for  the  purpose  of  ascertain- 
ing the  thickness  of  such  plates,  such  thickness  being 
registered  on  the  plan. 

6th.  The  light  and  load  water-lines,  also  the  line  of 
cementing,  with  its  extent  and  thickness. 

A  form  or  table  is  which  all  the  thinnest  and  worst 
plates  are  set  down,  also  the  condition  of  cementing,  Ac. . 
This  plan  of  reporting  surveys  would  be  exceedingly 
useful  to  the  principal  officers  in  her  Majesty's  dock- 
yards, to  the  Admiralty,  and  the  Board  of  Trade,  and  to- . 
the  Lords  of  the  Admiralty,  &c.,  who  would  then  have 
the  true  state  of  all  the  iron  and  steel  vessels,  boilers, 
&c.,  in  the  service  before  them,  and  would  thus  be  able 
to  give  instructions  to  the  officers  at  the  several  dock- 
yards as  to  which  parts  of  the  hull  of  the  vessel,  &c., 
required  particular  attention  when  a  vessel  was  docked 
for  survey  and  repairs. 

This  plan  of  keeping  reports  nf  surveys  would  be  found 
of  very  great  assistance  to  Lloyd's  Committee  of  Registry, 
of  British  and  Foreign  Shipping,  when  about  to  class  or 
re-class  any  vessel ;  and  to  their  surveyors,  as  they  could 
take  a  copy  of  previous  surveys  with  them,  which  would  ^ 
show  all  the  worst  parts  of  the  vessel  they  were  about  to  - 
examine. 

It  would  also  be  of  great  ser\'icc  to  public  companies, 
owners,  and  captains  of  vessels,  and  others,  when  about  - 
to  make  purchases. 

This  plan  of  keeping  reports  of  surveys  would  be  of  " 
incalculable  service  to  underwriters  and  merchants,  as  - 
they  would  see  plainly  before  them  the  exact  condition 
of  the  ship  they  were  about  to  insure,  and  merchants 
would  see  the  state  of  the  vessel  by  which  they  were 
about  to  send  their  goods  from  the  form  or  table  pre- 
viously referred  to,  which  could  be  hung  up  in  theiroffices. 
One  drawing  only  is  required  during  the  whole  period 
the  vessel  may  last.  Owners  should  arrange  with  the 
builders  for  one  when  contracting  to  build. 

By  adopting  this  system  the  date  of  each  survey  is 
nearly  all  the  writing  required.  Other  advantages  could 
be  stated. 

ON  THE  MIS-USE  OP  CEMENT  ON  IRON 
TRANSPORT  SHIPS,  WITH  SUGGESTIONS  FOR 
MAKING  HALF-WORN-OUT  IRON  SHIPS  PER- 
FECTLY  SEA-WORTHY  AT  A  SMALL  COST. 

By  imiiain  Poole  Xing,  Esq.,  Associate, 

There  can  be  no  doubt  that  the  balf-wom-out  plates 
of  iron  ships  may  be  much  strengthened  by  the  applica- 
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tion  of  the  cements  in  ordinary  obo,  composed  of  silicate 
of  lime  and  alumina.  The  plates  are  found  covered  with 
scales  of  oxide  of  iron,  and  when  the  cement  is  applied 
in  a  wot  state,  an  imperfect  chemical  union  is  formed, 
consisting  of  silicate  of  iron,  lime,  and  alumina,  which 
hardens  into  an  artificial  stone  of  some  stren^h ;  the 
plates  are  firmly  backed  up,  and  the  ship  is  much 
strengthened  throughout  her  structure ;  as  long  as  there 
is  litfle  cargo  in  the  ship,  she  makes  but  little  water,  and 
seemingly  is  in  perfect  order  for  the  longest  sea-yoyages. 

This,  however,  is  delusive,  for  when  the  ship  is  loaded, 
say  20  feet  deep,  and  her  plates  are  a  little  strained  by 
the  motion  of  the  ship,  she  begins  to  leak  j  for  although 
the  scales  of  iron,  strengthened  by  the  artificial  stone, 
may  easily  resist  the  pressure  of  water  where  it  is  only 
2  or  3  feet  deep,  with  a  pressure  of  1  pound  or  1}  pounds 
on  the  square  inch,  yet  they  generally  yield  to  a  pressure 
of  10  pounds  on  the  square  inch,  or  1,400  pounds  on  the 
square  foot  in  20  feet  of  water.  At  that  depth  a  little 
water  oozes  through  some  small  orifice  on  the  outside  of 
the  plate,  and  collects  behind  a  strengthened  scale ;  it 
gradually  accumulates,  and,  as  surely  as  in  a  Bramah 
press,  acts  with  a  10  pound  per  inch  pressure  on  the 
•cale,  and  forces  it  from  its  place  ;  an  inward  current  of 
water  is  then  established,  which  is  sure  to  enlarge  the 
leat.  Bomotimes  the  scales  are  of  sufficient  strength  to 
resist  this  pressure,  but  the  risk  is  great.  It  is  instructive 
to  remember  that  the  scale  of  cement  was  found  to  be 
gone  off  from  the  lowest  part  of  the  bottom  of  the  Jlegara 
near  the  keel,  and  several  shales  of  iron  and  plaster  were 
detached  in  the  bottom  of  that  unfortunate  ship. 

By  affixing  cement  upon  the  inside  plates  of  an  iron 
ship,  a  most  deceptive  trap  is  laid.  In  dock,  under 
survey,  the  ship  appears  abundantly  strong,  and  resists 
the  strenuous  and  honest  strokes  of  a  wood  mallet; 
borings  may  be  taken  which  seem  compact — the  ship 
may  not  even  leak  till  a  small  hole  occurs  deep  in  the 
outward  surface  from  working  in  rough  water ;  when 
the  ship  labours,  the  trap  falls,  and  lucky  are  the  sailors 
if  they  escape. 

In  cementing  vessels  it  would  be  well  to  fill  in  solid 
between  the  frames,  and  flush  with  the  lining  or  ceiling 
about  the  bottoms  of  coal  bunkers,  leaving  a  course  f»r 
water  in  the  centre  of  each  bay  by  inserting  a  piece  of 
iron  piping ;  the  bottom  parts  of  the  vessel,  forward 
and  aft,  should  be  filled  in  to  nearly  the  top  of  the  floor 
plates,  and  such  other  parts  as  it  is  difficult  to  gain 
access  to. 

Should  it  be  desirable  to  preserve  an  iron  ship  for 
futnre  use,  whoso  frame-work  is  of  adequate  strength, 
but  where  the  stale  of  tho  plates  is  precarious — this  may 
be  accomplished  by  lifting  all  platforms,  and  everything 
that  covers  over  the  inside  of  tho  plates  in  tho  hold ; 
a  sheathing  then  can  bo  fixed  all  over  the  plates  outside 
from  keel  to  deck,  of  say  i  inches  thick,  of  pitch  pine 
above  and  American  elm  under  the  deep  water,  secured 
by  means  of  metal  screws,  3  inches  long,  turned  from 
the  inside  of  tho  plates  into  the  wood.  Where  the 
plates  happen  still  to  be  of  sufficient  strength,  the 
application  of  an  iron  washer  with  a  hole  through  its 
middle  for  tho  screw,  would  bo  found  enough;  but 
where  the  p'.ate  is  weak,  a  butt  plate  secured  between 
the  frames  may  be  advantageously  employed.  I  should 
recommend  a  screw,  cast  in  Prince's  metal,  i  inch  in 
utmost  difimctfer,  with  six  turns  in  3  inches.  This  screw 
will  support  1,200  pounds  without  drawing,  and  cost  2d. 
The  stem,  keel,  and  such  like  parts,  can  bo  sheathed,  and 
fastened  by  means  of  metal  screws  and  nuts,  counter- 
sunk in  the  wood,  and  covered  with  stoppers  of  gutta- 
percha and  sand  ;  the  outside  of  the  wood  sheathing  thus 
cut  off  from  all  electric  communication  from  the  iron 
plates  and  frames  can  bo  coppered,  and  thus  the  transport 
will  sail  better  by  far  than  before,  but  the  copper  should 
bekcpt  atlcast  3  inches  distant  from  all  ironwork  such  as 
the  screw  propeller.  If  this  wood  sheathing  bo  caulked 
■with  oakum,  made  from  new  tar  rope  (not  oakum  picked 
in  gaols  from  old  rope  taken  from  the  marine  store 


dealer),  the  ship  may  be  safely  sent  out  for  a  five-yean' 
cruisa,  without  fear  of  her  leaking,  and  if  tho  attachment 
of  the  screws  be  inspected  and  made  good,  the  sheathing 
will  remain  good  for  fifteen  years,  with  merely  re-caulldng, 
the  ship  thus  sailing  at  small  cost. 


ON  A  NEW  SYSTEM  OP  LONQITUDINAIi  SHEP- 
BUILDINa. 

By  J.  X.  Beott,  Esq. 

Several  papers  have  been  read  before  this  Institate 
and  other  scientific  societies,  having  for  their  object  the 
comparison  of  the  different  modes  of  ship-building.  It 
is  not  my  intention  to  touch  upon  all  those  different 
systems,  but  confine  myself  to  that  arrangement  most 
commonly  adopted,  viz.,  the  transverse  system,  as  com- 
pared with  my  longitudinal  arrangement. 

There  have  been  various  plans  for  longitudinal  con- 
struction, and  a  great  number  of  vessels  have  been  built 
from  tliem;  this  was  some  yean  ago,  but  of  late  Mta 
transverse  system  has  been  almost  entirely  built  from, 
the  plan  of  building  longitudinal  ships  being  so  mnch 
more  expensive,  and  requiring  a  much  longer  time  in 
construction ;  and  as  ships  had  not  the  excessive  propor- 
tion of  length  they  have  now,  longitudinal  strength  was 
more  easily  obtained  than  it  is  now  poauble  with.  tb.o 
transverse  system. 

In  describing  the  different  parts  of  my  arrangement, 
I  hope  to  be  able  to  make  clear  its  superiority  to  you, 
the  members  of  this  Institute. 

The  great  economical  results  attained  by  vessels  of 
small  section  in  proportion  to  length,  has  induced  almost 
every  shipowner  to  have  as  long  ships  as  possible,  until 
there  are  vessels  now  building  of  eleven  beams  to  lengtli. 
The  only  drawback  to  this  mcrease  is  the  groat  addi- 
tional weight  required   to   bring  up   the  longitudinal 
strength.    Within  the  last  few  years  there  have  been  a 
great  many  changes  in  the  different  classification  books, 
all  tending  to  diminish  the  section  for  preventing  tnuu- 
verse  bending,  and  increase  the  section  for  resisting  lon- 
gitudinal bending;   and  even  with  all  those  improve- 
ments, I  find  that  we  have  still  30  per  cent^  more  section, 
against  transverse  than  against  longitudinal   bending. 
This    is    what    I    propose,    by   my  longitudinal    ar- 
rangement,     to     reverse.      In    carrying     it    out,     I 
have    the    outside    plating    in   longitudinal   strakes, 
exactly   as   at    present ;   but   instead  of  having   tho 
frames  transverse,  I  have  them  longitudinally,  following 
at  the  stem  and  stem  post,  where  tnoso  frames  terminate 
the  line  of  the  seams  of  the  skin  plates  continoonaljr 
through  the  bulkheads,  imtil-  it  becomes  necessaty,  by 
the  diminished  girth  forward  and  aft,  to  gore  or  nm  two 
into  one,  and  at  tho  stem  and  stern  post,  where  thoae 
framcB  terminate,  they  are  connected  to  tho  correspond- 
ing frames  on  the  opposite  side  of  the  vessel  by  hook- 
plates,  thus   completely  connecting  both  sides  of  tho 
vessel.    These  longitudinal  frames,  as  shown  in  large 
scale  section,  may  be  fbrmed-of  the  usual  frame  and  re- 
versed angle-bars,  or  of  Z  iron,  or  3  channel  section. 
The  spacing  of  those  frames  to  bo  as  at  present,  from  18 
to  24  inches  apart,  according  to  the  size  of  the  xetaA. 
From  the  centre  lino  to  the  turn  of  tho  bilges,  where  wo 
have  the  floor  plates  in   transverse    framed    ships,    I 
increase  the  longitudinal  frames  to  the  same  lines  as  the 
present  floors,  each  longitudinal  forming  a  girder,  witll 
an  angle-iron  on  each  edge.    All  the  longitudinal  ttaxaem 
and  girders,  thronghont  the  entire  framing  of  the  ship, 
will  be  square  off  the  skin  plates  they  are  connected  to, 
so  that  no  angle-bar  will  require  to  be  bevelled  in  any 
way. 

Insido  the  longitudiml  frames  thci«  ate  fixed  to  them, 
at  spaces  corresponding  to  every  third  beam,  tranarvne, 
vertical  tio-irames  of  angle-irons  rivctted  baek  to  hack, 
of  tho  same  aoantlings  as  the  present  keelsons,  extendi 
ing  from  the  upper  deck  stringer-plates,  and  f^irar 
\  contiiuionaljr  thiongh  the  lower  decks,  and  oreriapped. 
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I  the  centie  line,  and  connected  to  the  longilndinal 
fimes  by  double  reverse  angles.  The  flat  of  floor  is 
additionally  strengthened  transvei^ely  by  means  of 
plates  let  down  between,  and  connected  to  the  longita- 
d^al  girders,  and  ri vetted  to  the  angle-irons  of  tiie  tie- 
frames.  In  broad,  flat-bottomed  ships,  it  wiU  be 
necessary  to  have  an  extra  tie-frame  carried  up  to  the 
torn  of  the  bilges,  with  plates  fitted  between  and 
rivetted  to  Uie  longitudinal  and  tie-frames,  so  as  to  give 
the  neceasary  transverse  strength. 

The  beams  are  fitted  at  present  across  the  ship  at 
right  anglea  to  the  centre  line,  and  connected  to  the 
ship's  side  by  double  angle-iron  on  each  knee ;  those 
beuos  which  occur  at  the  tie-frames  have  deep  knees 
painng  between,  and  extending  from  the  outside  of  the 
tie-frame  to  the  skin  plates.  In  oonstruotion,  those 
beames  are  nused  with  the  tie-frames  to  preserve  the 
&nn. 

The  bulkheads  are  fitted  in_  the  ordinary  manner, 
being  let  in  over  the  longitudinals  and  made  water- 
tight round  them.  The  reverse  bar  may  be  either  cut 
and  kneed,  as  in  the  case  of  ordinary  keelsons,  or  allowed 
to  pass  through.  This  makes  up  Uie  general  arrange- 
ments of  iron  ships. 

In  moulding  vessels  with  longitudinal  frames,  we  will 
ba.ve  the  lines  and  bevils  for  eai3i  tie  frame,  also  the  fore 
■gad  aft  curve  of  the  longitudinal  frames,  the  breadth  and 
curve  of  each  plate  in  the  outside  skin ;  all  this  can  be 
eaaly  laid  down  from  the  body  plan. 

In  ctnuiniction,  I  commence  by  setting  the  centre 
IwigitiT^'"*'  gilder  in  position  on  the  keel  blocks,  and 
then  raise  upon  it  the  transverse  tie  frames,  with  their 
beams,  aecoring  them  in  the  ordinary  manner  by 
ribands. 

The  first  longitudinal  frame  on  each  side  may  then 
be  bolted  to  the  tie  frame,  and  the  first  strake  of  plating 
to  them,  and  shored  or  blocked  off,  after  which  the  re- 
wy^ining  longitudinal  frames  and  strakes  of  plating  may 
be  added  in  the  same  manner  consecutively.  In  order  to 
advance  Uie  deck  work,  the  strake  in  way  of  each  tier  of 
beams,  with  the  longitudinal  frames,  should  be  raised  as 
soon  as  ttie  tie  frames  are  in  position ;  the  beams  which 
eomebrtwecn  the  tie  frames  may  then  be  attached  to 
those  stiakes,  and  the  stringer-plates  fitted. 

In  order  to  have  a  comparison  between  the  effective 
ernsB  soetions  of  an  ordinary  transverse  framed  and 
ifiigibiHiTial  framed  ship  on  my  arrangement,  I  have 
taksn.  a  veaael  of  312  feet  long  by  34  feet  beam,  and  29 
feet  moulded  to  spar  deck,  with  3,890  tons  displacement 
or  20&et  6  inches  draught,  or  19  feet  6  inches  from  top 
of  keel ;  gross  tonnage,  2,000  tons ;  to  class  100  A  at 
Lfeyd's ;  mdez  numbers,  Lloyd's  rules,  81  and  26,194. 

Tbe  scantlings  of  the  longitudinal  frames  correspond 
with  those  of  the  present  vertical  frames,  and  those  of  the 
tie  frames  to  scantlings  given  for  keelsons ;  all  deck- 
itringtsa,  beams,  and  skin-plates  are  the  same  in  either 


TiUNrvxBSB  FsjURD  Ibon  Ships. 

Sq.ln. 

Sed 27-60 

Keekaa  angles 67-20 

CaDtra  kee&on  plates «....  20-97 

aUa  keelson  pUtet 28-73 

Garboaid  stakes 68-32 

Bottom  plating    236-64 

8U»  plating;  to  lower  deck    112-84 

Sdeabinger   34-28 

I^mer  dedc  stringers  and  tie-plates „  63-39 

Lower  deck  stringers  and  angles 17-98 

Wood  of  lower  deck  >=  1224  t-  16,  equivalent 

in  iron • •••  76-60 

Sde  plating,  lower  to  main  deck 104-23 

Ifain  deck  stringer  plates,  ties,  and  diag<mal8  128-24 

Hain  deck  stringer  plates  and  angles 24-80 

Wood  ofmain  deck  111224.^16= 76-60 

Fktingiiiain  to  spar  deck.. ................  68-82 


Spar  deck  stringer,  ties,  and  diagonal  plates  . .  83-91 

Spar  deck  stringer,  angles 8-00 

Spar  deck  wood,  1224.^-16= 76-60 

Greatest  total  area  of  section  =  1,336-94 

Deduct  for  rivets  connecting  skin  plates  to 

frames 10800 

Least  total  area   1,227-94 

LoNOiTtntiMAL  Fbahbd  Ikon  Ships. 

Sq.ln. 

Keel 27-60 

Garboard  strakes    68-32 

Botton  plating 236-64 

Girder  plates 139-60 

Girderangles 11919 

Side  plating  to  lower  deck 112-84- 

Side  longitudinal  frames  to  lower  deck 66-22 

Lower  deck  stringer  and  tie-plates 63-39 

Lower  deck  stringer  and  angles 8-99 

Lower  deck  wood,  1224.^  16  — 7660 

Side  plating,  lower  to  main  deck  ............  104-23 

Longitudinal  frames,  main  to  lower  deck  ....  39-72' 

Main  deck  stringer,  ties,  and  diagonal  plates, ,  128-21 

Main  deck  stringer  and  angles 24-80 

Main  deck  wood,  1224  .;_  16  =    76-60 

Plating  from  main  to  spar  deck   63-82 

Longituninal  frames  from  main  to  spar  deck. .  39-72 

Spar  deck  stringers,  ties,  and  diagonal  plates  83-91 

Spar  deck  stringers  and  angles 8-00 

Spar  deck  wood  74-60 

Greatest  total  area  of  section    1,679-41 

Deduct  for  rivets  connecting  skin  plates  to 

longitudinal  frames 66-00 

Least  total  area   1,613-41 


Tbanbvxssb  Fkaxbd  Ibon  &xas. 


Areas. 

H 

00 

Prodoeb. 

Spmr  deck 

•q.  in. 
IS8-41 
63->2 
22S-61 
104-23 
14;-aT 

Hjia 

484-S8 

feet. 

00 

3» 

T-4 

11-2 

14-* 

I«-S 

38-3 

00-00 

SldM  from  main  to  tiiar  deck 

Main  deck 

210-89 
1698-31 

81de<  tnm  miln  to  lower  deck  ... 

lUTST 
2203-2S- 

8idet  to  bllgee  to  lower  deck 

Bottom 

28<8'84 
13)24-93 

1336-94       )ai8a3'6«  - 

Nentnl  tzli  below  Spar  deck  =:  10-38  ft. 


Spar  deck 

8ide>  (torn  main  to  iiiar  deck 

Do.       do.  do 

Main  deok 

SMea  fh>m  main  to  lower  deok  ... 

Do.        do.  do. 

Lower  deck 

Side*  to  bilges  to  lower  deck  

Do.        do.  do.       

Bottom  


Areai. 


•q.  in. 

iga-41 

(3-82 
(3-82 
229-61 
104-23 
104-23 
147-81 
14T12 
147-12 
484  98 


-      i 

III 


feet. 
lO-SS* 
U6» 

7-0«-fl2 

9-0» 

6-»» 

7-6»  -flS 

l-6« 

3-3» 
IC-02«-t12 

ia-o» 


Prodnet*. 


46644-80 

8409-3T 

219-68 

1869031 

2818-37 

487-79 

332-70 

1600-60 

1226-60 

69837-12 


Spar  deck  from  Nential  axis  =;  l«-38)148971-64 
Moment  ofrerirtifil«te.k3.Q.Qii.l*'M»4»4 
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Inoitudinai.  Fbamed  Ieox  Ships. 


ArtM.  '    BoJ,    '   Prodacts. 

oil 


sq.  In. 

Spardeek •  m*l 

SMes  from  main  to  spar  deck ,     93--15 

Malndeck 229  51 

Sides  from  main  to  lower  deck  ...i  14305 

Lowerdeck  '  1***  S8 

SidMto  biigea  from  lower  deck  ..'  179  OS 
Bottom I  6«ll» 


1(;9'41 


0-0 
3-9 
11 
113 
14-9 
19-5 
28-3 


00-00 

364-4S 
1698-37 
1612-24 
2;39tll 
3491  (7 
1644«'M 


)2«3S108 
Neutral  axis  below  Spardeek  =  l«-6on. 


Spardeek 

SIdea  from  mala  to  spar  deck 

Do.         do.  do 

Main  deck 

Sides  from  main  to  lower  deck  ... 

Do.        do.  do. 

I<ow*r  deck  

SUaa  to  bilges  from  lower  deck ... 

Do.          d>.              d6. 
Bottom  


sq.  in. 
lon-u 
93'4B 
93-4  S 
229-51 
143-93 
143-9S 
III3-S8 
179-06 
179  00 

eni'is 


ie-«« 

,12  t« 

,  7-0» 

S4* 
1» 
11' 
30» 
10-0« 
ll-i!» 


4«40r'0« 
10072  U 

s«r2» 

19425-72 
4197-88 
073-08 
031-41 
leil-M 
1471-00 

80919- sa 


Spar  deck  from  Neutral  axis  =:  l«-e)170t»l'09 
Hement  of  resistance 10282  03 


Transverse  Fraked  Tbox  Suits.    Eesistamcb  to 
Hoooixo. 

Displacement  y.  Length  -4-  20  =  02,884  fl.  tons  -  greatest  bending 

moment. 

9094-34  =  Moment  of  resistance. 


Qreateat  tension  longitudinally 
Qrealest  thmst  longitndloallx 


8-81  tons  on  the  square  inch. 
0-73  Dilferencc  of  distances  fh>m 
neutral  axia. 

4-24  tons  on  the  aqnare  Inch. 


Besistakcb  to  Horizontal  Bbndimo. 


Areas. 

MultipUers.                Pro- 

sq.  In. 

feet,                    ducts. 

Side* - 

305- IT 

17-0  —  1  breadth                6187-80 

Bottom  and  decks  ... 

103O-7T 

17-0=        do.      -r4=    4380  77 

Kcslstance  to  bending 
Ortateat  beading  moment  -r  do.  do. 


LoNorruDiN'Ai.  Fbahkd  Iron  Sripo. 
nooaiNo. 

Displacement  X  Length  -f  20  —  02,884  ft.  tons 


._  =  9»M'<« 

«..  ^:8-82tons 
per  sq.  In. 


Bbsistancb  to 


Oreatest  tension  longitudinally 
Omtett  thmst  longitudinally 


Greatest  bending 

moment. 

1028-03  moment  of  resistance. 

8-14  tons  on  the  square  inch. 
0-tl  Difrtrence  of  distances  fh>m 
^—  neutral  axis. 

3-06  tons  00  the  square  Inch. 


BSBISTAMCB  TO  HORIZONTAL  BbNI>D(0. 


Sldao     

Bottom  tod  aldeo. 


Areas, 
sq.  in. 
410-40 
110200 


MulUpllers. 
feet. 
IT-^  {breadth 
17  do.       -:  4  r 


Pcodncts 

7070-83 
4«43'63 


Resistance  to  bending  , 
OnaUat  bwdiog  moment -^       do.       do.     . 


=      13022  88 


4-30  tons 
persq.  in. 


By  referenoe  to  oome  tables,  Mr.  Scott  ohowcd  that 
the  crooB-section  of  tranoTaroe  framed  vessels  is  to  longi> 
tndinallT  framed  veosels  as  12  to  16,  and  that  the  resist- 
ance to  longitudinal  bendins;  is  ai  9  to  10 ;  and  that  tho 
resistance  to  horizontal  bending  is  as  9  to  12.  This  is  -with, 
the  same  total  -weight  of  vessel,  and  is  eqnal  to  about  15 
percent,  more  strength  longitudinally,  in  longitadinally 
framed  ships,  whicn  would  enable  any  of  onr  present 
vessels  to  come  through  any  stiain  that  they  might  be 
subjected  to. 

For  a  particular  service  suppose  the  transversa 
framed  vessel  taken  out  in  tables  to  hare  sufficient  longi- 
tudinal strength,  then  take  the  difference  between  areas 
of  sections  given  for  transverse  and  longitudinal  ships  =r 
286-74  square  inches,  and  this  divided  by  960  inches  .= 
the  total  girth  amidships  =:  -29  inches  thickness,  ^ 
11-6  lbs.  weight  per  foot  and  this  If.  length  and  Inr 
mean  girth  of  vessel  =r  106  tons  less  weight  required 
for  a  longitodinal  vessel  with  my  arrangement ;  and  as 
the  total  is  900  tons,  this  redaction  in  weight  is  OTer 
Hi  per  cent. 

The  advantages  to  be jnined  in  coBstniotion  and 
material  are  very  great.  The  deprecatory  effbet  cansed 
by  heating  our  present  frame  bars  to  the  extant  neoeanry 
for  setting  and  bevelling,  is  well  known;  they  beoome  so 
short  in  the  grain  after  bsing  heated  to  such  a  degree, 
that  they  in  many  cases  will  not  stand  hoisting  into 
their  places,  or  even  the  rivetting  of  the  several  parts 
together ;  tiiis  will  be  completely  overcome  by  my  ar- 
rangement. We-will  require  neither  the  heating,  bevelliilg-, 
nor  setting  of  floors,  as  the  frames  will  be  all  square  off 
the  outside  drin,  and  following  Uie  line  of  -those  plate^ 
they  being  raised  sufficiently  fore  and  aft  to  take  oat  tha 
eag  or  vertical  set,  leaving  each  frame  in  a  straight 
plain  from  end  to  end.  Tjien  as  to  the  fore  and  aft 
curvature  amiddiips,  it  is  evident  that  a  blow  fimn  a 
hammer  will  pat  this  to  rights ;  even  at  the  ends,  where 
the  curvature  increases  to  a  maximum  of  1  in  20  in  the 
fullest  ships,  the  beam  pressing  machine  could  pot  this 
round  on  with  ease,  as  it  is  omy  twice  the  round  given 
in  deck  beams. 

Now  all  the  skin  plates  can  be  multipliers  of  the 
same  number  from  end  to  end  of  the  vessel  except  tiie 
fore  and  after  plates  in  each  strake,  which  will  be  regn- 
lated  by  the  length  from  the  last  butt  to  the  stem 
post.  This  regnurity  is  caused  by  thra^  being  no 
iratsrerse  frames  to  regulate  the  length  of  %ach  pbts^ 
so  that  with  this  constniction,  all  the  longitudinal, 
frames,  girder  plates,  and  frame  holes  of  slrin  plates,  can 
be  punched  from  the  same,  template,  or  punched  -wnh  a 
maohine  such  as  that  nseicl  in  bridge  and  boiler  oon- 
struction,  with  self-regulating  details,  thus  obviating 
fklse  punching,  and  the  necesnty  of  a  separate  temi^ate 
for  each  plate. 

As  skin  plates  are  of  different  breadths,  it  may  be 
considered  difficult  to  obtain  this  advantage,  but  as  tha 
butts  do  not  over-lap .  one  another,  thoy  can  be  punched 
in  the  usual  manner. 

The  advanti^es  to  be  gained  in  this  part  of  the  strnc- 
ture  is  the  saving  of  time,  as  all  the  plates  and  frames 
can  be  marked  andpunched  at  once,  '"it^^'^  of  having 
one  part  marked  on  another  as  at  present. 

In  riveting  the  frames,  it  will  be  an  easy  matter  to 
have  them  brought  under  a  common  riveting  maohine^ 
which  at  present  is  all  but  impossible,  from  the  awkward 
shape  and  weight  to  be  carried  from  the  machine  to  the 
ship,  so  t^  t  the  usual  mode  of  riveting  large  frames  at 
present  is  across  their  own  keels,  for  convenience  in  hoist* 
log.  ^ven.this  inconvenience  and  the  expense  of  livat- 
ing  may  be  altogether  overcome  by  the  use  of  Z  iron  or 
3  channel  iron.  To  obtain  tiiis  advantage  in  the  present 
mode  of  transverse  constniction  is  impossible ;  neitber  of 
these  sections  can  be  used,  as  they  nave  to  take  many 
sharp  curves  and  be  bevdled  in  many  different  ways. 

To  bring  and  keep  lon^tudinaUy-framed  vessols  in 
shape  has  always  been  a  seiioiis  difficnlfy.  Aaor  to  this, 
temporary  moiUds  have  be^|^{(|^  ThklittonoaoiMtty 
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and  inaecare,  therefore  oVjectionable,  bat  -will  he  over- 
come in  my  arrangement  l^  the  transverse  tie-frames  of 
double  angle-iron,  back  to  back,  which  will  be  in  per- 
manent poaition  at  the  beginning  of  construction.  I 
may  here  mention  that  these  are  the  only  frame  bars  re- 
quiring to  be  heated  and  bevilled,  and  they  amount  to 
wly  i  of  the  ordinary  transverse  frames.  Here,  also, 
you  will  observe  a  decided  advantage  in  the  redaction  of 
furnace  work,  as  the  present  frames  cost  tvrico  the  amount 
per  ton  weight  of  iron  of  any  other  part  of  the  structure. 
In  seeming  the  deck  beams  to  the  outside  plating, 
Uie  loss  of  the  transverse  frames  at  this  point  will  bo 
made  up  by  double  angle-irons  on  the  beam  knees,  as 
the  connection  does  not  in  any  great  measure  depend  on 
the  knee,  but  to  a  large  extent  on  the  stringer  plates  and 
bar.  The  dif&culty  and  groat  expense  of  connecting 
deck  stringers  to  the  outside  plating  on  deck,  where  the 
frames  pass  through  the  stringers,  will  be  removed  by 
the  bars  being  continuous  fore  and  aft,  and  not  cut  into 
short  pieces  between  the  frames,  as  at  present.  This 
connection  ia  very  necessary,  to  prevent  straining  at  the 
decks. 

By  Iia-ving  the  bolkfaeads  in  direct  contact  with  the 
■kin,  OS  in  transverse  framed  ships,  it  becomes  a  very 
rigid  part  of  the  structure,  and,  instead  of  strengthening, 
tends  to  weaken,  on  account  of  the  skin  plates  being 
pierced  so  clc»e  in  cider  to  make  the  connection  secure, 
the  rigidity  being  only  diffused  by  the  keelsons  and 
stringers  ;  bat  by  having  the  double  angle-iron  frames 
inside  the  lodsitudinal  frames,  we  disperse  the  rigidity 
fore  and  aft  of  the  bulkhead  over  a  large  area,  and,  in- 
stead of  weakening  the  skin  at  one  point,  it  gives  strength 
to  all  aroand  by  having  the  longitudinal  frames  passing 
continnoiis  through  the  bulkhead,  and  making  it  water- 
t^;ht  ronnd  them  by  fitting  plates  "between  the  longitu- 
dmal  frames,  and  connecting  them  to  the  skin  and  bulk- 
head .frames  by  angle-irons.      There  is,  therefore,  no 
necessity  for  having  the  skin  doubled,  as  at  present,  at 
this  point  to  assist  in  keeping  the  bulkhead  from  working, 
•8  thiere  ia  no  direct  strain  on  the  skin  plate.    The  only 
use  of  plates  between  the  longitudinal  frames  is  to  out 
off  the  connection  between  one  hold  and  another. 
_  It  is  very  requisite  at  the  ends  of  vessels  to  have  one 
side  thoroughly  connected  with  the  other,  especially  so 
in  screw  steamships,   where  the  vibration  caused  by 
the  propeller   being    suddenly  thrown  in  and  out  of 
the  water  is  very  severe ;   the  best  workmanship  and 
materials  are  often  foond  insufficient  to  cope  with  this 
for  any  length  of  time.    Xow,  with  transverse  frames 
this  part  of  the  stmcture  is  in  no  way  strengthened,  for 
not  only  are  they  almost  always  reduced  in  the  inner 
flange  to   admit  of  the  stem-pipe  being  got  into  its 
proper  place,  but  are  altogether  in  the  wrong  position  to 
hold  oat  against  this  strain.    To  meet  the  vertical  strain 
OD  tiiis  point,  we  have  the  whole  length  of  the  stem-post 
abore  and  below  the  shaft  connected  to  the  plating,  thus 
diSoaing  it  thoroughly  in  this  direction ;  bat  to  meet 
the  horizontal  we  have  only  the  cross  section  of  the  stem 
port,  skin  plates,  and  water-tight  iron  deck.     As  the 
transverse  vertical  frames  are  completely  disjointed  in  a 
horizontal  direction  by  the  impossibility  of  mtroducing 
keelsons  at  this  point  in  such  a  contracted  space,  we 
cannot  allow  anything  for  them.    It  is  clear,  I  think, 
that  this  horizontal  strain  is  met  in  a  very  insufficient 
maimer  ;  bnt  with  longitudinal  framing  we  shall  be  able 
to  completely  overcome  this  inequality  in  rigidity  by 
having  a  series  of  iron  deck,  as  it  were  (as  shown  in 
idate),  above  and  below  the  shaft,  thus  completely  con- 
necting the  akin  plates  fit>m  side  to  side,  and  ad(ung  to 
Qte  hoiisontal  resistance.     There  will  also  be  greater 
tadbty  for  rivetting  the  skin,  as  those  horizontal  plates 
can  be  fitted  after  the  skin  plates  are  in  position,  and 
xiTetted.     At  the  fore  end  of  the  vessel  there  are  nnme- 
foos  advantages  to  be  gained  by  having  the  sides  of  the 
Teaael  so  thoronghly  connected  horitontally,  and  giving 
npiiort  to  the  stem,  which,  at  present,  is  ooly  supported 
by  the  akin  platea  and  stringers. 


Water  ballast  tanks  so  greatly  promote  economy  in 
shifting  from  port  to  port  that  they  are  every  day  be- 
coming of  more  importance.  They  are  with  difficulty 
constructed  in  a  satisfactory  manner  with  transversa 
frames,  because  of  the  frames  having  to  bo  out  on  each 
side  or  allowed  to  pass  through  the  side-plate  of  the 
tank  at  sach  close  intervals,  the  difficulty  being  to  make 
it  water-tight  round  each  frame. 

In  the  first  construction  we  sacri6ce  the  frame,  in  the 
other  wo  weaken  the  side  of  the  tank  in  order  to  preserve 
the  frame.  With  transverse  frames  this  is  imperative, 
but  if  we  have  the  frame  running^n  the  same  lino  as  the 
side  of  the  tank,  then  wo  obviate  all  this  unnecessary 
and  unsatisfactory  work.  Water  ballast  tanks  can  bo 
constructed  in  longitudinally  framed  ships  with  the 
greatest  ease,  and  assurance  of  being  tight  when  com- 
pleted, by  a  very  simple  arrangement,  as  shown  on  plate. 
The  side-plate  of  Oie  tank  is  attached  to  one  of  the 
longitudinal  frtkmes,  making  a  plain  caulking  seam  fore 
and  aft  with  the  ontside  plating,  which  has  no  intemip- 
tions  whatever,  and  all  plain  work  from  end  to  end,  in- 
stead of  the  many  intenuptions  and  small  detached 
pieces  that  aie  necessary  in  ti'ansverse  framed  ships :  this 
IS  the  part  that  makes  those  tanks  so  expensive  and 
troablesome  to  construct.  We  shall  be  able  to  entirely 
dispense  with  those  heavy  kneo-platos  that  connect  the 
frames  to  the  side-plate  of  the  tank. 

The  transverse  tie  frames  pass  through  the  gide-plate 
of  the  tank,  bnt  as  they  are  clear  of  the  side  of  the  ship 
there  is  every  facility  for  making  the  tank-plate  tight 
round  them.  To  have  the  wash  from  one  side  to  the 
other  stopped  is  one  of  the  most  particular  points  in  the 
construction  of  those  tanks  :  if  the  water  is  allowed  to 
wash  from  side  to  side,  the  pressure  brought  to  bear  on 
the  side-plate  is  so  great  that  it  is  impossible  to  keep 
them  tight :  this  is  entirely  prevented  in  longitudinal 
framed  ships.  If  it  is  necessary  to  end  the  tank  before 
reaching  the  ends  of  the  vessel,  it  can  be  made  perfect 
by  having  a  bulkhead  fitted  across,  in  the  same  manner 
as  the  others. 

The  small  nomber  of  composite  ships  now  building 
shows  a  serious  defect  somewhere  ;  either  they  mnst  be 
weak  for  the  quantity  of  material  per  toil,  or,  when 
strong  enough,  they  are  too  costly.  By  studying  out 
present  composite  ships,  it  is  apparent  that  they  have 
too  little  longitudinal  strength  as  compared  with  an  iron 
ship.  We  have  in  composite  ships  the  transverse  frames, 
floors,  beams,  and  keelsons,  all  of  much  the  same  scant- 
lings as  in  iron  ships,  and  on  those  frames  are  bolted  the 
longitudinal  strakes  of  planking.  In  my  arrangement 
for  compoaite  ships  I  have  the  external  outside  planking 
worked  diagonally,  which  may  bo  either  of  one  or  two 
thicknesses,  aooording  to  the  size  of  the  vessel.  The 
longitudinal  frames,  transverse  tie-frames,  and  deck 
beams,  are  aU  fitted  in  the  same  manner  aa  described  for 
iron  ships  on  this  ]>rinciple. 

As  the  longitudinal  frames  require  to  be  imited  at 
their  outer  edges  as  well  as  at  their  inner  edges,  I  have 
narrow  flat-plates  from  keel  to  gunwales,  crossing  the 
longitudinal  frames  at  eaoh  of  the  transverse  tie-frames. 
Those  plates  are  connected  to  tho  plates  between  the 
longitudinal  frames  in  flat  of  bottom  by  angle -iron  on 
their  lower  edges.  At  the  centre  line  a  strake  of  plating 
is  applied,  ranning  fore  and  aft,  sufiiciently  broad  _to 
embrace  the  garboard  strakes  and  the  butte  of  the  dia- 
gonal planking.  The  keel,  stem,  and  stempost  are  also 
bolted  to  this  plate,  as  at  present.  At  each  bilge  th^ 
is  a  strake  of  plating  fitted,  embracing  two  of  the  longi- 
tudinal frames,  and  extending  over  three-fifths  of  the 
ship's  length  amidship ;  and  in  the  line  of  each  tier  of 
beams  it  ia  necessary  to  have  similar  strokes  for  connect- 
ing the  beam-knees  and  stringer-plates  to  the  frames. 

In  construction  all  the  longitudinal  frames  will  bo 
secured  to  the  tie-framee  and  outoide  tie-plates,  and  also 
the  longitudinal  strakes  of  plating  in  their  propm  posi- 
tions, before  putting  on  the  diagonal  outside  plating,  aa 
each  diagonal  atndra  ciotaes  all  the  longitudinal  frames. 
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The  advantages  gained  in  frame  setting,  punching, 
and  riTeting,  in  iron-clad  ships  with  mj  arrangement, 
are  likewise  obtained  in  composite  ships. 

The  whole  structure  will  be  much  more  rigid  than 
with  the  present  transverse  frames,  hj  the  outside  plank- 
ing passing  diagonally  across  the  frames,  resisting  at  the 
.same  time  transverse  and  longitudinal  bending,  also 
giving  great  stiffness  at  the  bilges,  which  at  present  are 
only  supported  by  the  transverse  frames  and  bilge  keel- 
sons. 

To  show  more  distinctly  the  advantages  to  be  gained 
.  as  to  strength,  by  the  frames  being  longitudinally,  I 
have  taken  out  the  section  of  a  vessel  200  feet  long  by 
.  34  feet  broad,  and  22  feet  moulded ;  tonnage  under-deok 
898  tons ;  displacement  2,050  tons,  on  19  feet  6  inches 
draught  of  water,  or  18  feet  from  the  top  of  the  keel ; 
to  class  100  A  at  Lloyd's. 

In  making  up  those  sections  I  hare  taken  the  same 
.  scantlings  for  longitudinal  frames  as  required  by  rules 
for  transverse  irames  and  for  my  transverse  tie-frames 
.  I  have  taken  the  scantlings  given  in  rule  for  keelsons. 


CoMPOSITB  Tbjlnsversb-Fbaked  Shifs. 

Keel  wood,  342  .l.  16 

„    plate , . , . . 

BUge  stroke 

Flcmking  of  bottom  wood  ^  2160  -r-  16 

Keelson  angles    

„       plates   

Planking  from  bottom  to  lower  deck,  wood  1584 

4-16 

Diagonal  plates  on  finunes  between  lower  deck 

and  bottom  

Keelson  angles 

Wood  of  lower  deck,  1224  -i.  16 

Stringer  and  tie  plates  of  lower  deck 

„         angles    

Planking  from  main  to  lower  deck,  924  4-  16 

Iron  sheer  strake ,,.., 

Diagonal  plates  or  frames 

.  Wood  of  main  deck  =  1684  -1.  16   

.  Hain  deck  stringers,  ties,  and  diagonal  plates 


angles 


21-37 
24-30 
27-28 
136-00 
64-00 
62-60 

99-00 

6-82 
18-00 
76-60 
4216 

9-00 
67-76 
20-46 

6-82 
99-00 
66-72 

9-00 


824-78 
18-00 


Total  area 

Dednct  for  rivet  connecting  plates  to  frames 

Least  total  area 806-78 

COMPOBTTJI  LoXOITUDIirAL-FRUtBD  ShIPS. 

Keel, wood,  349.^.16 21-37 

„    plate    24-30 

Bilge  strakcs    27-28 

Wood  planking  of  bottom  =  2160  4-  16    ....  138-00 

Longitudinal  web  plates    162-00 

„            „    angles  178-76 

Wood  planking  from  bottom  to  lower  deck, 

1684  -H  16  =  99-00 

Iron  lower  deck  shear  strake     10-60 

Longitudinal  frames  from  bottom  to  lower  deck  87-00 

Woodof  lower  deck  1224-1- 16    76-60 

Lower  deck  stringer  and  tie  plates 42-16 

„                          angles 9-00 

Planking  frt>m  lower  to  main  deck,  929  -i-  16  67-76 

Iron  sheer  strake 20-46 

Longitudinal  frames  between  main  and  lower 

deck  43-60 

Wood  of  main  deck,  1684-1.16    9900 

Main  deck  stringers,  ties,  and  diagonal  plates  66-72 

„                  „               angles    18-00 

Total  area 1,167-30 

Deduct  for  rivets  connecting  plates  to  frames  15-00 


CioxPOSiTB  Tbansvbbsb  Fbaxbd  Ships. 


Mmln  daek 

8itl«  from  mala  to  lower  deck 

Lower  deck 

Sides  to  bllfcsfrom  lowerdeck 
Bottom « 


Areii. 


•q.  In. 
113  72 
8S-03 

127-se 

183-82 
3U-6S 


Diitanoe  fW>m 
Main  Deck. 


0-0 

;to 
12-M 
22-22 


Fiodoets. 


000-00 
318  8* 
»S7  4S 

mi-It 

MSl-03 


824-78 


)>8M  as 


Neutral  «zts below  main  deck  =  11  soft. 


Areas. 

Dlftanco 

ttOUk 

Neatnl  Aslt. 

FradoctL 

Hstn  deck 

Slde>fh>m  msln  to  lowerdeck 
Do.          do.          do. 

fq. In. 
173  72 
•»03 
86-03 
127 -OS 
123-82 
123-82 
3U-SS 

11  9» 
8l« 

t.t>4.11  = 
4-36» 

ll-0««fl*= 
0-7«» 
♦-30» 

SUOO-4* 

M41-n 

3SII-ST 

241t-33 

S^des  to  bilges  from  lower  deck 

Do.          do.           do. 
Bottom 

I24S-61 

SO-ST 

27206-43 

01370-SO 

Main  deck  from  neatral  »xU  =     U-«0  ft. 

Moment  of  r«tlit<ne«  ~ >.  61»t  73 

C0MFO81TB  LoNorrrDDfAL  Fbambd  Skitb. 


Areas. 

Dlituce  from 
Main  Deck. 

Prodocu* 

Hiitt  deck 

fq.  In. 
102-72 
12171 
127-60 
196  80 
638-71 

0 

376 

7-60 

12-60 

Zl-60 

0000 

Lowerdeck  ~. 

Bidei  to  bllgei  (Tom  lower  deck 

466-41 

057-4S 

2466  IS 

1I6S3-M 

1167-30 


)I6462-37 


Neutral  axis  below  main  deek  =  13-23ft 


Main  deck 

Sidos  from  main  to  lower  deck 

Do.  do.  do. 

Lower  deck  » 

Sidci  to  bllgeafrom  lowerdeck 

Do.           do.           do. 
Bottom  ....„ 


Areas. 


«q.  Id. 
18272 
121-71 
121-71 
127  66 
106-60 
1»6'60 
63S-71 


DUtSMO 

tmn 

Keatral  AxJa 


13-23» 

»ifi 

7-6«>-12 

600» 
11-0<?T  12 

l-0(.» 

7-70« 


Prodaefs. 


31M1-4S 
10*S4'33 

6«»-«a 

4686  70 

1080  71 

IM-M 

31*40-11 


Least  total  aim. . . 


82248-M 
Main  deck  fh>m  nentral  sxlf  ...      13-33  ft. 
Moment  of  redstaace  ............  OSM-si 

C01CPO8TTB  Tbansvbbsb  Fbambs  Ships. — Kesistaxci 

TO   HOOOIKO. 

Oiaplaoement  X  LeogUi  -^  20  =  26,000  ft.  tons  =  greatest  bending 

moment. 

6167-73  =  moment  of  reelataoce. 


Qreateat  tenilon  loDgitudlnallj 


4 '84  tool  per  aqnare  Inch. 
-78  difference  of  dhtanoea  from 

neatnl  axis. 

3-77  tons  oa  th*  sqoan  Ineb. 


Qrcatett  thmit  longttndlnallf 

Bbsistakcb  to  Hobuontal  Bbndiko. 


sides 

Bottom  and  decks.. 


•q.  in. 


208-86 

eis-03 


17  fl.  =  i  bresdik         = 
17f*.=       „        --*  = 

Reslatano*  to  banding ... 

I  iKo.an    Onsfsst  bonding  moment -r  doj      r-fP-^r,  '^ 

l»l"2-30  igitized  by  VjOOQ 


Prodaote. 


3660-45 


TM«-» 


3-Mtaaa 
pwa^.lo. 
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COKPOSITB    LOVOITUOINAI,  FbAXBD  ShIPS.— ButSTANCB 

TO  HOOOINO. 
DliplKsaiieot  x  J^agth  -^  20  =  K.OOO  ft.  tons  =  gmlttt  bending 
— ^  moment, 

<31<-81  =  moment  of  mbtanoe. 


Gnetest  tension  lon^tndlnally 


4'OJ  tons  per  sqmre  Inch. 
'Sa  differences  of  dlstsncei  from 

nentml  axis. 

a-33  tons  on  the  square  Incb, 


Gmtcrt  tbmst  loneltodioalljr 

Resistance  to  Hobizontal  BsysiNo. 


sues 

Bottom  and  dcek*.. 


sq.  in. 

318-31 
849-09 


'ibreedtb 


Gresiest  bendlnjr  moment  - 


17  ft. 
17  ft. 


Besistence  to  bending . 
do.  do.        : 


Si09-»7 
48I0-94 


10220'$t 


3-44  tons 
per  sq.  in. 


Tho  difference,  as  shown  in  those  tables,  between  the 
croi8-»ections  of  composite  transverse  and  composite 
longitudinal  ships  is  very  great.  They  are  as  8  to  11, 
and  the  resistance  to  longitudinal  bending  is  as  d  to  6, 
sad  that  of  horizontal  bending  as  7  to  10. 


their  business  which  can  alone  produce  a  competent 
naval  architect."  Mr.  Marelt  was  of  opinion  that  the 
art  of  scieotific  designing  was  more  in  the  way  of 
the  experienced  yacht  sailor  than  of  the  mechanical 
builder,  and  illustrated  his  opinion  by  the  fact  that  the 
fastest  yachts  of  that  day,  viz.,  "  the  Motquito  cutter, 
the  Alarm,  and  Ameriea  schoonrrs,  were  not  de- 
signed by  regular  yacht  builders,  who  were  then  unable 
to_  compete  with  the  scientific  naval  architect  and 
scientific  yachtsman  who  did  design  them,  but  were 
Frodaoto.  dr'von  back  to  follow  in  their  wake,  and  adopt  any 
model  that  attained  a  temporary  superiority." 

These  remarks  of  Mr.  Marett,  which  were  perfectly 
true  in  1856,  are  in  a  higher  degree  applicable  to  the 
present  day,  both  in  this  country  and  in  the  United 
States,  where  in  the  last  few  years  yacht  sailing  has 
received  enormous  development. 

I  state  this  fact  from  my  own  knowledge  and  personal 
observation,and as  an illustrationmay  mention,  that  in  the 
month  of  August,  1868,  theNew  York  Yacht  Clubschooner 
Sappho,  the  larjfesl  racing  yacht  in  either  country,  came 
over  here  and  challenged  the  leading  yachts  of  each  rig 
to  a  match  round  the  Isle  of  Wight,  on  the  25th  August, 
1868,  with  a  time  allowance  for  difference  of  tonnage 
that  was  considered  all  in  her  favour ;  she  was  reported 
to  be  the  newest  yacht,  and  the  fastest  in  New  York  in 
all  weathers,  and  was  looked  upon  as  the  brat  specimen 
of  an  American  fore-and-aft  schooner  afloat,  a  kind  of 
vessel  in  which  up  to  that  tim:  the  Americana  were  un- 
rivalled. 

The  English  yachts  that  accepted  her  challenge  were 
the  tinrivalled  cutters  Oimara  and  Condor,  to  this  day  at 
the  head  of  the  list,  and  the  schooners  Aline  and  Oamhria, 
second  to  none  at  the  present  time.  It  was  admitted  by 
the  American  owner  and  his  captain,  that  nothing  could 
be  more  fair  than  the  manner  in  which  the  match  was 
sailed  in  a  nice  steady  fresh  sailing  breeze,  the  strength 
of  which  wi  1  be  understood  when  I  atate  that  the 
winning  vessel  was  8}  hours  making  the  round.  The 
start  took  place  from  off  Cowea  at  10  a.m.,  sailed  to  the 
eastward  with  a  nice  full  sail  breeze  from  N.W.,  and  the 
match  was  finished  off  Cowes  as  follows: — 


M. 

s. 

17 

30 

19 

36 

22 

55 

25 

40 

55 

0 

OS  TACHT  DESIQNINa  AND  BUIU)ING. 
By  Henry  Liggins,  Esq.,  Associate. 

Itmaytmly  be  said  that  yachting  is  the  national 
pastime  of  this  country,  particularly  among  the  class  of 
our  wealthy  countrymen  who  can  afford  to  indulge  their 
taste.  The  Queen,  the  Prince  of  Wales,  the  Duke  of 
Edinburgh,  and  Prince  Arthur  encourage  the  sport, 
and  two  of  otir  thirty-five  yacht  clubs  have  for  their 
commodores  the  Duke  of  Edinburgh  and  Prince  Arthur, 
and  fat  years  past  the  Prince  of  Wales  has  in  his 
own  small  yacht  attended  the  matches  of  the  Royal 
Thames  Yacht  Club,  to  which  I  have  the  honour  to 
beloDg,  and  which  is  the  oldest  and  largest  yacht  club 
ia  the  world. 

The  number  of  yachts  registered  in  this  country  is 
about  two  thousand  five  hundred,  their  tonnage  about 
60,000  tons,  and  the  Jiumber  of  seamen  employed  to 
navigate  them  about  six  thousand.  I  am  obliged  to  say 
"  about"  such  numbers,  because  no  accurate  or  reliable 
list  exisTs,  as  I  think  should  be  the  case,  from  which  exact 
data  can  be  obtained. 

The  money  value  or  cost  of  production  of  thia  large 
Beet  may  fairly  be  set  down  as  £1,500,000  at  £25  per 
ton,  although  few  vessels  of  the  present  day  are  ready 
for  aei  and  finally  fitted  for  use  much  under  £30  per  ton. 

I  hope  I  have  given  some  good  reasons  why  the 
sabject  should  receive  more  consideration  from  naval 
architects  generally,  and  from  this  Institution  in  par- 
^olar,  than  it  has  hitherto  done  ;  and  I  may  further 
remaik  that  yacht  designing  is  essentially  the  school  in 
which  the  designer  has  the  opportunity  of  displaying  his 
talent,  and  of  proving  his  success  in  the  annual  contests 
that  take  place  in  all  the  great  ports  of  our  countiy,  and 
even  across  the  mighty  Atlantic  ;  while  our  superiority 
in  this  particular  has  yet  to  be  proved  in  the  great 
centres  of  yacht  building  and  sailing  in  the  United  States. 

Tbe  only  work  written  on  the  subject  in  this  country 
that  possesses  any  value  is  the  book  brought  o  it  in  the 
ye«r  1836,  by  the  late  Mr.  P.  R.  Marett — now,  I  regret 
to  say,  out  of  print,  but  much  aought  after — who  gavr 
very  coociiely  all  that  was  known  of  general  interest 
down  to  that  time,  and  then  lamented  the  "  great  want 
of  fcientiBc  principle  in  the  construction  of  yachts,  and 
that  few  yachts  built  answer  the  expectations  of  builder 
«r  owner."  He  attributed  this  "to  tbo  imperfect 
kaowledge  of  the  theory  of  naval  architecture  which  the 
gsaerality  of  yacht  builders  possess,"  and  he  further 
renarked  that,  "  although  the  builders  are  unduubtedly  i 

■en(tf  great  eip:?rience,  still  the  very  nature  of  their  „  -  - 

etBpioym«it  prevents  that  study  of  the  scientific  part  of'  bring  up  to  her  present  state  of  perfection  and  speed. 


1  Cambria    6 

2  Alint 6 

3  Oimara 6 

4  Condor 6 

5  Sappho 7 

Now  this  is  a  case  in  which  a  fast  new  American  yacht 
was  beaten  by  a  faster  new  English  yacht  in  an  8( 
hours'  race,  by  one  hour  37}  minutes. 

This  fine  vessel  changed  owners,  and  came  amongst 
us  again  after  being  greatly  improved  in  New  York,  and 
I  am  proud  to  say,  that  at  the  time  of  her  defeat,  a 
member  of  our  council,  Mr.  John  White,  of  Cowes,  ex- 
pressed an  opinion  as  to  her  deficiencies,  which  w^ere  in 
some  respects  adopted  by  her  new  owner,  but  it  was 
not  until  after  Mr.  White  had  her  in  his  hands  that  she 
became  the  perfect  vessel  that  she  now  is,  and  I  believe 
her  at  this  moment  to  be  the  fostest  yacht  in  the  world. 

So  much  for  alterations  iu  an  American  yacht,  but 
everybody  knows  that  the  Oimara  cutter  never  won  her 
matches  as  originally  designed;  she  was  over-masted 
and  had  to  be  reduced,  and  then  proved  a  great  success. 
At  the  earnest  entreaty  of  her  builder  she  was  altered 
back,  some  years  after,  to  her  original  dimeDsions,  and 
was  a  dangerous  failure,  and  at  great  further  cost  was, 
last  summer,  altered  again,  by  reducing  her  mast  five 
feet  in  length,  and  is  now  again  the  fastest  cutter  iu  the 
world. 

The  Cambria,  too,  since  launching,  has  constantly 
received  alterations  in  huU,  spars,  sails,  and  ballast,  and 
is,  in  my  opinion,  at  this  time,  the  fastest  schooner  in 
England.  I  may  mention  another  very  fast  and  success- 
ful racing  schooner,  the  Egtria,  that  has  taken  years  to 
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I  have  recorded  these  facts  to  show  that,  up  to  the 
present  time,  the  designs  of  yachts  arc  made  by  gentle- 
men, who  carry  out  the  constructive  work  magnificently 
well,  but  who  so  completely  guide  themselves  by  the 
rule  of  thumb,  and  not  by  scientific  knowledge,  that  it 
is  really  all  a  chance  how  the  vessels  turn  out ;  but  tbis 
unsatisfactory  slate  of  things  is  so  disappointing  and 
expensive  to  owners,  that  none  but  very  rich  men  can 
venture  to  order  a  racing  yacht;  so  that  the  present  un- 
satisfactory arrangement  of  combining  the  skill  of  the 
designer  and  the  work  of  the  builder  in  one  person  tends 
greatly  to  check  orders,  and  the  development  of  a  trade 
that  might  be  made  with  more  success,  and  certainly  of 
greater  importance  to  the  nation  at  large,  as  a  6eld  for 
the  improvement  of  the  science  of  naval  architecture 


generauy. 

With  a  view  to  remedy  these  anomalies  to  some 
extent,  and  to  prevent  the  repetition  of  former  blunders 
and  proved  liaifures,  the  New  York  Yacht  Club  have  a 
rule  as  follows,  that — 

"The  modd  of  every  yacht  entered  for  a  regatta 
shall  be  deposited  with,  and  become  the  property  of  the 
club,  and  retained  in  its  possession,  and  no  other  than  a 
United  States  naval  constructor  shall  be  permitted  to 
copy  it,  except  he  shall  have  obtained  written  authority 
from  the  owner  or  builder  of  the  yacht." 

I  know  that  in  this  country,  however  general  the 
desire  may  be  to  receive  all  ihe  information  and  know- 
leik[e  possible,  there  is  a  feeling  among  yacht-builders 
and  their  owners  that  their  designs  should  be  kept  as 
secret  as  potsible,  and  that  a  successful  yacht  should 
have  her  good  points  known  only  to  those  who  are 
immediately  concerned  in  them ;  but  after  what  1  know 
of  snch  matters,  and  the  success  in  information  I 
have  been  able  to  get  at  some  time  or  other,  and 
the  remark  made  last  year  by  oar  friend  Mr.  Mer- 
riiield,  that  "he  could  find  more  than  one  man 
who,  if  he  had  an  opportunity  of  walking  round 
a  yacht  lying  on  the  ground  on  her  legs,  and  had 
alM  access  to  the  Customs  measurement,  will  be  able 
to  reprodace  the  lines  of  that  yacht  with  quite 
sufficient  exactness  to  be  a  practical  copy  of  her,  the 
Bailing,  he  thinks,  depending  very  much  more  on  the 
way  in  which  the  weights  and  sails  are  put  into  her,  than 
upon  those  minute  difi^rences  in  her  lines  which  he 
would  fail  to  catch.  It  must  be  remembered  that  the 
trained  eye  of  a  man  thoroughly  accustomed  to  taking 
off  lines  from  ships  and  drawing  them,  can  copy  a  vessel 
at  sight  with  far  greater  minuteness  than  is  commonly 
supposed  possible,  and  probably  with  far  greater  minute- 
ness than  the  water  would  find  out  any  difference  in." 

Then  Mr.  John  White  at  that  same  time  was  good 
enough  to  express  similar  views,  and  added  that,  "  as  far 
as  I  am  concerned  with  regard  to  any  yachts  built  by 
myself  and  my  son,  I  shall  be  very  ready  to  furnish  the 
KotbI  School  of  Naval  Architecture  with  the  dc!>igns 
and  lines  of  those  yachts,  in  order  that  they  may  cal- 
culate their  elements." 

I  do  not  agree  that  any  advantage  is  the  result  of  the 
secrecy  that  is  unfortunately  so  general  among  our 
yacht  designers ;  on  the  contrary,  I  know  it  leads  to  much 
waste  of  time  and  money,  consequent  upon  the  repetition 
of  old  and  tried  before  condemned  theories,  to  the  ex- 
treme disappointment  of  owners  who  have  to  pay  for 
these  useless  attempts  at  improvements,  which  certainly 
would  not  have  been  the  case  if  there  was  some  central 
authority  or  museum  of  models  and  drawings  which 
designers  could,  imder  certain  restrictions,  have  access  to. 

Now  I  think  the  time  has  opportimely  arrived  when  a 
new  and,  as  I  contend,  improved  state  of  things  may  be 
inaugurated. 

I  obseive  that,  at  South  Kensingtbn,  a  large,  new, 
and  costly  building  is  fast  drawing  towards  completion, 
which  I  understand  is  to  be  devoted  tn  the  use  of  the 
Royal  School  of  Naval  Architecture,  and  a  Museum  to 
contain  the  inestimable  valuable  naval  models  belonging 
to  the  Admiralty  and  various  private  contributors ;  and 


I  think  a  very  little  interest  and  activity  displayed^  in 

some  quarters  might  enable  it  to  be  enriched  by  drawing 
and  block  models  (not  necessarily  costly  and  pretty)  of 
the  leading  yachts  of  the  country,  which  have  durinj; 
the  last  half-century  made  their  reputation  generally 
known  for  speed,  sea-going  qualities,  and  general 
excellence  of  design. 

I  think  that  as  the  gain  would  be  g^eat  to  all  parties, 
and  the  science  which  we  all  love,  that  it  is  a  matter  we 
may  earnestly  hope  may  be  considered  as  worthy  the 
careful  consideration  of  the  Council  of  this  Institution  ; 
and  I  venture  to  suggest  that  if  they  would  bring  the 
subject  to  the  notice  of  the  Admiralty,  I  have  re;ison  to 
think  their  advance  would  be  favourably  received.  And 
perhaps,  with  a  view  to  a  national  good,  their  lordships 
might  be  induced  to  require  that  whenever  a  new  yacht 
applies  for  the  necessary  Admiralty  warrant,  they  should 
accompany  it  by  requiring  the  builder  to  deposit  with 
them  a  certified  correct  drawing  and  model,  to  be  placed 
by  them  in  the  National  Museum,  under  the  guardian- 
ship of  their  own  curator,  or  the  authorities  of  the  Royal 
School  of  Naval  Architecture,  or  of  this  Institution. 

I  am  glad  to  know  that  the  value  of  this  Institution, 
and  if  I  may  be  allowed  to  use  the  expression,  its  right 
arm — the  Royal  School  of  Naval  Architecture — is  duly 
appreciated,  and  is  producing  excellent  friut ;  and  I  hope 
this  paper  may  act  as  a  stimulus  to  the  students  by  my 
pointing  out  to  them  a  new  field  of  study,  and  one  that 
would  lead  to  emolument,  wealth,  and  national  good. 


ON  EAKINa  STERN  POSTS  IN  YACHTS'. 
By  Sixon  Kemp,  Esq.,  Associate. 

It  is  well-known  that  the  praotioe  of  raking  the  stern- 
posts  of  yachts  owed  its  existence  to  the  now  obsolete 
club  tonnage  rules,  which  took  the  length  of  a  veasd 
along  the  keel,  and  it  is  somewhat  surprising  that  tbe 
practice  was  not  abandoned  when  the  rule  became  altered 
to  length  on  deck.  In  fact,  one  would  think  that,  under 
the  new  rule,  the  same  inducement  existed  for  putting 
the  stempost  upright  that  caused  it  to  be  excessively 
raked  imder  the  old  rule,  viz.,  that  of  cheating  tonnage. 
The  truth  is,  however,  that  some  of  our  yacht  buildeig^ 
who  are  notable  for  building  fast-iacing  vessels,  adh.a« 
steadfastly  to  the  rake,  and,  no  doubt,  can  defend  tho 
system  to  their  own  satisfaction.  The  principal  argument 
urged  in  favour  of  the  rake  is,  that  it  enables  the  veaae^ 
to  stay  quicker,  owing  to  the  reduction  it  makes  in  tile 
area  of  the  immersed  longitudinal  section.  It  is  iJao 
argued  that  an  increased  area  of  rudder  is  obtained  hy 
the  greater  length  of  stemposts,  and  that  deck -room  is 
gained  by  the  rake ;  and  that  the  rudder  remains  at  ease 
when  the  vessel  is  at  anchor. 

In  reply  to  the  first  argument,  it  may  be  at  once  stated. 
that  the  desirable  reduction  of  the  immersed  longitudinal 
section  can  be  obtained  by  other  means.  If  the  me(« 
object  of  raking  the  stempost  is  to  reduce  the  lat««l 
resistance  of  a  vessel  aft,  it  is  obvious  that  tliis  can  be 
done  as  well  by  narrowing  the  immersed  longitodiaal 
section  as  by  shortening  it.  Perhaps  my  meaning  will 
be  more  clearly  understood  by  the  annexed  diagram, 
where  the  dark  lines  show  the  usual  rake  (36°)  given  to 
a  stempost,  and  the  dotted  lines  the  upsight  post,  with. 
decreased  depth  corresponding  in  area  to  the  increase  lon- 
gitudinally. (The  advantage  here  gained  by  the  redaoad 
length  "  taken  on  deck  &t>m  the  fore-side  of  stem  to  aftca>- 
side  of  stempost ' '  is  very  considerable.)  In  some  yaofato 
as  much  as  46°  of  rake  is  given  to  the  stempost,  and  in 
such  vessels  the  "  drag  "  has  to  be  increased  accordingly, 
so  as  to  keep  the  centoe  of  lateral  resistsnee  snffieien^r 
aft  to  permit  of  the  carrying  of  a  large  "««'""«» 'I  Hier» 
is  no  denying  that  the  shorter  a  vessel  is  on  the  keel  th» 
quicker  she  will  turn  ;  but  the  question  is,  whether  tlM 
quickness  gained  in  bringing  a  reasel  head  to  wind  by  » 
raking  stempost  is  not  more  tlua  countarbalanced  hy 
disadvantages.  Digit  zed  by  VjOOQ  16 
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The  inereaaed  deck-room  gained  ia  a  matter  of  very 
small  moment,  and  not  worth  considaring  at  all ;  ana 
wo  can  very  well  diamiaa  in  the  suse  way  the  other 
•tguineot  uwd  in  favour  of  the  rake — that  the  rudder, 
iar  the  reason  that  it  hangs  away  from  the  vessel,  re- 
mains at  ease  when  at  anchor. 

Ap-irt  from  the  question  of  tonnage,  the  strongest 
argument  against  the  rake  U  the  hard  helm  it  makes  a 
vessel  cany  when  she  is  making  any  considerable  speed. 
Jl  notable  example  in  this  way  is  the  schooner-yacht 
Zinnia,  which  has,  I  believe,  about  30°  of  rake.  I  have 
seen  this  vessel,  when  going  twelve  knots  an  hour  with 
-checked  sheets,  or  eight  by  the  wind  olose-hauled,  re- 
quire four  men,  with  two  double  tackles  on  the  tiller,  to 
move  the  helm  a-  weather,  the  tUler  being  about  ten  feet 
long ;  and  I  have  seen  American  yachts  (hU  of  which 
have  upright  stern-posts),  with  tillers  not  more  than 
hall  the  length,  have  them  «asily  put  up  by  one  hand 
without  any  tackle  whatever.  No  doubt  the  Livonia' t 
ia  an  extreme  case,  as  she  is  a  vessel  that,  owing  to  an 
«xtremdy  powerful  immersed  water-line  afl,  takes  a  great 
-dsal  of  wenthor-helm ;  but  separated  from  this  defect — 
shortly  to  be  remedied,  I  hear — she  suffers  more  or  less 
from  a  hard  helm,  as  all  yachts  do  that  have  excessive 
xake  to  their  stern-posts.  This  "  hardness"  is  traceable 
to  the  fact  that  each  time  the  rudder  has  to  be  moved  a 
'body  of  water  is  lifted,  which,  besides  causing  inconve- 
nience to  the  steersman,  has  a  serious  defect  on  the  vessel 
herself  in  a  seaway.  Mr.  Edwin  Bett,  in  his  "  Notes 
-OD  Yacht  Building,"  one  of  the  cleverest  treatises  ever . 
written  on  yachts,  says : — "  When  the  slanting  rudder  is 
pat  over  to  one  side,  it  has  a  tendency  to  dive  or  drag  the 
chip's  stem  down,  and  this  lifts  the  bows ;  the  remainder 
-of  tha  force  which  it  is  capable  of  exercising  is  directed 
te  taming  the  ship  round.  If  the  stem-post  is  placed  at 
an  angle  of  45°  to  the  perpendicular,  and  the  rudder  put 
over  to  an  angle  of  90"  to  the  keel,  then  exactly  half  its 
power  is  devoted  to  lifting  and  half  to  taming ;  and  as 
Ae  inclination  of  the  stem -post  decreases  and  approaches 
the  perpendicular,  so  the  lifting  power  of  the  rudder  is 
decnaaed  and  the  turning  power  increased  until  the  per- 
pendioalar  is  reached,  and  then  all  the  force  of  the 
rodder  goes  to  turn  the  vessel.  The  e&bot  of  depressing 
the  stem  and  lifting  the  bows,  when  altering  the  direc- 
tion of  the  ship's  course  is  not,  as  may  be  imagined,  to 
loider  her  easier  to  turn ;  for  neither  the  whole  dis- 
placement, the  lateral  resistance,  nor  the  length  of  the 
water-lines  are  in  any  way  reduced,  but  that  she  will 
tarn  on  her  keel  instead  of  on  her  centre.  The  after- 
part  of  the  ship  being  somewhat  depressed,  it  remains 
comparatively  stationary,  whilst  her  head  comes  ronnd. 
It  follows  then  that  a  greater  part  of  the  slanting 
nddsr's  force  being  devoted  not  to  turning  the  ship,  but 
to  making  her  torn  on  a  particular  pivot,  that  its 
etieacy  is  reduced  according  to  the  angle  to  the  vertical 
at  wiueh  it  hangs;  and  it  must  therefore  either  be 
latter  than  the  upright  one,  or  it  must  be  put  over  to  a 
grttler  angle  to  produce  an  eqnal  effect ;  all  of  which 
-aaioaits  to  so  much  more  stoppage  of  the  ship's  way." 

l>ow  Hr.  Brett  has  here  very  clearly  pointed  out  the 
diedvantag^  of  the  rake,  and  his  statement  of  the  case 
-eniodie*  the  cause  of  a  vessel  with  a  very  raking  stem- 
fact  •teering  haod. 

Another  a^^ment  that  can  be  revived  against  the  rdke 
M  the  danger  of  the  rudder  being  damaged  by  a  sea 
Utiing  it  The  probability  is,  that  if  a  rudder,  hanging 
toaanpright  stnn-post,  were  hit  by  a  sea  when  the 
veml's  stem  were  raised,  it  would  receive  the  shock 
inthoat  harm,  and  yield  to  the  blow,  even  though  it 
'««n  over  at  an  angle  of  30  or  more  degrees ;  but  in  the 
ease  of  a  rake^  the  weight  of  water  would  come  on  the 
^ane  of  the  rudder,  which,  resisting  the  force  hynotim- 
■wdintnly  swinging  on  the  gudgeons,  would  be  likely  to 
neair*  very  s«noa8  damage ;  and  if  a  vessel  were  badly 
■i^siiiiA  that  ia  lifUng  her  bows  and  depressing  her 
Stan,  the  ccmaeqnencea  might  be  even  more  serious,  and 
ialKt  MBM  inimT  on  the  steersman. 


So  much  the  fashion  hts  raking  (he  stem-post  now 
become,  that  we  frequently  hoar  of  vessels  having  tiieir 
rakes  altered  from  about  20°  to  40",  and  at  the  same 
time  a  portion  of  the  fore-foot  is  rounded  away,  to  keep 
the  centre  of  lateral  resistance  as  nearly  as  possible  in 
its  normal  position.  But  very  frequenUy  the  fore-foot 
is  not  rounded  away,  or  cannot  be  tsknn  off  sufficiently, 
and  then  the  effect  ia  that  the  centre  of  lateral  resistanoa 
is  thrown  forward,  and  the  centre  of  effort  of  the  saUa 
remaining  the  same,  strong  weather  helm  is  carried,  and 
every  one,  I  presume,  knows  what  a  bad  thing  too  mnoh 
weatiier  helm  is.  Whilst  on  this  subject  it  may  not  be 
out  of  place  to  remark  that  very  frequently  our  builders 
do  not  pay  sufficient  attention  to  the  positions  of  the 
centre  of  effort  of  the  sails  and  centre  of  lateral  resist* 
ance  of  tha  vessel.  The  latter  centrO,  when  the  vessel  is 
under  way,  and  especially  in  a  seaway,  is  continually 
shifting ;  and  on  a  wind  in  smooth  water,  is  always  more 
or  less  thrown  forward  hy  reason  of  the  wave  that  accn- 
mnlates  under  the  lee-bow.  To  reguUte  this  deviation 
of  the  centre  of  lateral  resistance  from  its  normal 
position,  the  obvious  plan  would  be  to  have  the  centre  of 
effort  of  the  sails  forward  of  the  vertical,  in  which  the 
true  centre  of  lateral  resistance  is ;  but  I  only  know  of 
one  yacht-builder  who  has  given  this  point  attention, 
and  he,  I  believe,  always  does  place  the  centre  of  effort 
forward  to  the  extent  of  four  to  nine  inches,  according 
to  the  size  and  peculiarities  of  the  vessel,  and  an  easy 
weather-helm  and  no  gripe  is  the  consequence. 

American  vessels  always,  for  the  reason  I  have  just 
indicated,  carry  less  weaiher-helm  than  an  English 
yacht  does ;  but  then,  again,  American  yachts  are  not 
subject  to  other  ahnormal  influences  which  English 
yachts  frequently  are.  One  never  sees  an  American 
yacht,  when  on  a  wind,  lifting  her  quarters  out  of  water 
and  forging  her  head  down,  and  the  reason  is  that 
American  builders  pay  greater  attention  to  the  im- 
mersed or  inclined  water-line  fore  and  aft.  If  the 
vessel  be  too  full  aft  above  the  load-line,  she  naturally, 
whan  inclined,  lifts  her  quarters,  and  the  result  is  to 
decrease  the  lateral  resistance  aft  and  increase  it  forward. 
The  steersman  is  perplexed,  and  has  to  put  his  rudder 
right  across  the  keel  to  keep  his  vessel  out  of  the  wind ; 
and  ultimately,  finding  this  damaging  remedy  ineffectual, 
checks  his  main-sheet,  and  then  the  sail  is,  perhaps,  not 
at  such  a  good  angle.  I  am  now,  however,  wandering 
from  the  immediate  scopeof  this  paper,  and  with  a  few 
more  remarks  will  bring;  it  to  a  close. 

There  is  no  doubt,  as  I  said  before,  that  the  shorter  a  . 
vessel  is  on  the  keel  the  quicker  she  will  turn,  and  the 
seconds  gained  this  way  may  be  of  advantage  when 
sailing  in  a  ditch  ;  but  the  question  is  whether  altogether 
better  results  might  not  be  obtained  by  roonding  the 
keel  a  little  more  and  having  a  vertical  stem-pMt.  A 
fiiirer  amount  of  lateral  resistance— an  essential  for 
weatherliness — would  be  obtained  with  considerably  less 
draught,  and  this  I  consider  a  matter  of  the  utmost  im- 
portance. I  was  witness  that  both  the  Cambria  and 
Livonia  were  quicker  in  staying  than  the  American 
yachts  they  eontended  against,  but  they  were  both  out* 
winded,  and  the  few  seconds  they  gained  in  tacking 
would  not  alone  save  them  from  defeat. 

I  have  approached  this  subject  with  a  great  deal  of 
diffidence  and  without  any  intention  of  aictatiag  to  a 
class  of  men  of  so  great  experience  as  our  yacht  buOders; 
at  the  same  time  J  think  it  is  a  matter  well  deserving 
their  consideration,  and  I  trust  that  they  and  this  meet* 
ing  will  receive  my  imperfect  remarks  in  the  spirit  they 
were  intended. 


ON    CHANNEL  COMMUNICATION    BETWEEN 

ENGLAND  AND  THE  CONTINENT. 

By  Henry  Liggins,  Esq.,  Associate. 

There  is  no  subjeot  of  groat  importance  in  this  country 

and,  I  believe,  also  on  the  continent  of  Eotope,  in  caw- 
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nection  with  travel,  that  has  received  m  Binch  notice  and 
anxious  consideration,  and  which  is  more  ardently  de- 
sired to  be  improved,  than  the  present  nnivenallv  ad- 
mitted nnsatisfactory  and  imperfect  mode  by  which  the 
trifling  distance  that  separates  ns  from  oar  neiKhbonrs 
is  accomplished.  It  is  not  too  much  to  say -that  the 
arrangements  of  the  railways  on  both  sides  of  the  Channel, 
and  the  steamboats,  are  as  unsatis&ctory  to  the  trareller, 
and  also  for  merchandise,  as  it  is  possible  for  the  most 
indifferent  persons  to  have  devised  ;  I  also  think  they  are, 
when  compared  with  what  has  been  done  in  other 
countries,  the  United  States  and  Canada  more  particu- 
larly, for  the  simplification  and  comfort  as  well  as  the 
expedition  of  travel,  a  disgrace  to  our  genius  as  a  practical 
people. 

These  are  somewhat  harsh  remarks,  but  I  hope,  to  some 
extent,  may  be  justified  from  the  fact  that  those  who 
are  ooncemed  in,  end  are  expected  by  the  public  to  effect 
improvements,  have  for  many  years  be«i  led  astray 
from  their  work,  by  being  worried  by  gigantic  plans  for 
impt«vements  of  the  harbours  on  both  sides,  by  plans  for 
tunnels,  for  bridges,  and  also  plans  for  such  novel  and 
costly  vessels,  Uiat  I  think  that  no  nautical  man  of  any 
Channel  experience  who  may  have  been  consulted  on 
their  applicability,  oonld  be  expected  to  adopt  any  of  the 
plans  that  have  yet  appeared  for  tunnels,  bridges,  ships, 
harboun,'or  balloons. 

I  think,  now  that  happily  peace  prevails  all  over 
the  world,  and  between  us  and  our  neighbours  in 
particular,  that  the  time  has  arrived  when  we  should 
unite  the  talent  of  different  oonntries  interested  in 
this  undertaking,  and  agree  to  adopt  some  well- 
devised  expedient  for  remedying  the  acknowledged 
defects^  as  they  now  exist.  I  think  my  experience  of 
travel  in  different  countries,  over  a  considerable  num- 
ber of  years,  has  been  Bnfficiently  extensive  and 
observant  to  justify  my  venturingthe  foUovring  sugges- 
tion for  their  accomplishment.  They  have  no  novelty 
whatever  to  make  them  attractive,  but  possess  the  greater 
advantage  of  being  practicable  and  efficient,  as  well  as 
capable  of  rapid  execution,  at  a  cost  that  is  a  mere 
bagatelle  to  most  of  the  schemes  which,  op  to  this  time, 
have  naturally,  from  their  frightful  cost  and  risk,  pre- 
vented their  adoption,  and  deterred  flnaneiett  from  enter- 
taining, because  it  has  never  yet  been  shown  to  the  satis- 
faction of  those  who  have  to  find  the  money,  that  those 
schemM,  if  they  would  give  the  public  what  they  require 
— which  I  for  one,  and  as  one  or  the  public,  very  much 
doubt— oould  be  made  to  pay.  I  do  think  that  this 
is  the  first  element  that  should  be  settled,  and  until  it 
is,  I  predict  that  the  public  will  have  to  wait  and 
grumole. 

Now  I  have  no  desire,  by  using  a  nautical  phrase, 
"To  take  the  wind  out  of  another's  sails,  "  if  I  da  so  by 
remarking  that  the  only  grumblers  about  the  present 
system  are  the  half-dead  sea-sick  travellers,  and  not  the 
>"*>*  dead  goods  and  merchandise,  whose  owners  have 
not  yet  bestirred  themselves  to  make  even  a  modest 
growl,  considering  no  doubt  that  the  goods  can  take  care 
of  themselves,  and  that  passengers  will  never  willingly 
oonwmt  to  become  part  of  a  goods  train  in  a  dark  un- 
•^^^rionnel  for  an  hour,  or  in  a  steamer  lumbered  up 
wiHi  rauway  carriages  for  an  hour  and  a  quarter,  which 
railway  carnages  would  gladly  be  deserted  by  their 
occupsnts,  who  would  be  onlv  too  ready  to  stretch  their 
lew  after  their  ride  from  London,  Paris,  or  Brussels : 
and  if  they  were  not  glad  to  do  so,  it  would,  I  am  sure, 
be  because  they  were  sea-sick,  in  which  case  I  leave 
others  to  imagine  what  would  be  my  discomfort  as  a  non- 
sea-sick  voyageur,  on  resuming  my  land  journey  to  see 
around  me  and  probably  on  my  vacant  seat  the  evidence 
of  my  feltow-traTeller's  suffering. 

"  I  have  studied  the  various  plans  for  tunnels,  and  quite 
beueve  in  the  skill  of  our  engineers  being  able  to  ac- 
compluh  them,  but  at  a  cost  that  I  feel  certain  never  can 
be  made  afinancial  success,  and,  even  if  compleU>d,  (here 
M  m  the  Bunda  of  so  aumerous  a  body  of  traveUers  such 


ahorrorof  tunnels  in  general,  which  would  not  be  lessened 
by  Uie  knowledge  that  a  stormy  sea  was  over-head,  that 
I  feel  convinced  opposition  steamers  would  draw  off  • 
large  portion  of  the  traffic,  either  by  way  of  the  Stiaits 
of  Dover,  from  the  Thames,  or  by  Newhaven  and 
Dieppe,  which  latter  route,  by  the  bye,  might  be  made, 
with  some  improvements  in  the  harbours,  and  by  much 
larger  uid  faster  bcwts,  the  quickest  as  it  is  now  ^ortes^ 
and  one  of  the  cheapest  routes  to  Paris.  (I  am  quite 
aware  of  tiie  reason  why  the  Dieppe  boats  are  now  ux 
hours  doing  the  run  frtnn  Newhaven,  although  if  it  was 
worth  their  while  to  use  the  speed  they  possess,  they 
could  accomplish  the  run  in  four  or  five  hours,  but  the 
state  of  the  tides  require  that  a  faster  class  of  veaae> 
should  do  the  distance  in  three  hours.) 

I  have  been  in  too  many  of  the  most  severe  galea  in 
the  Channel,  where  alone  experience  on  such  mantsrs  can 
be  gained,  to  believe  for  a  moment  that  any  system  of 
bridge  that  has  yet  been  brought  out  can  be  risked.  Our 
engineers  can,  at  a  ruinous  cost,  construct  a  bridge  that- 
wiU  be  safe  ;  but  no  seaman  yet  bom,  not  even  a  Dover 
pilot,  would  undertake,  under  the  varying  circumstances' 
of  weather  that  too  frequently  prevails  on  our  coast,  to- 
keep  vessels  clear  of  such  an  obstruction ;  and  I  do  not 
think,  even  if  the  bridge  was  raised  up  in  mid-air  so  a» 
to  allow  ships  to  freely  pass  under,  that  the  nations  of  the 
world  would  ever  permit  the  obstruction  which  the  piers 
would  offer,  when  on  many  occasions  no  amount  of  warn- 
ing lights  would  be  of  any  avail,and  numerous  shipwreck* 
and  floating  dead  bodies  would  soon  testify  to  the  folly 
of  the  scheme. 

I  now  come  to  the  plans  that  have  appeared  for 
monster  steamers,  400  or  600  feet  long,  to  carry  tnint^  for 
these  monsters  are  not,  and  never  will  be,  required  for 
the  passenger  traffic.  It  is  perfecUy  true,  and  there  can 
be  no  two  opinions,  that  it  would  be  an  enormous  saving 
of  time,  risk  of  injury  to  goods,  and  convenience,  if 
goods  could  be  got  across  in  the  trucks  in  which  ther 
were  packed  at  Manchester  and  taken  straight  throngb 
to  Paris,  even  Constantinople  or  India,  without  break  of 
conveyance ;  but  I  hope  I  have  already  shovm  that,  in 
the  matter  now  under  consideration  we  should  act  wisely 
in  confining  our  inquiries  alone  to  passenger  traant ;  and 
I  am  quite  clear  that  no  such  steamers  could  ertr  be 
made  to  pay,  because  competition  with  other  routes,  such 
as  those  in  daily  use  by  the  General  Steam  Navteatioii 
Company,  established  in  1824,  would  prevent  the  chargo 
of  any  extra  sum  on  goods  to  meet  the  enormous  outlay 
for  these  cosUy  vessels. 

I  have  had  considerable  experience  at  sea  in  the  lar^fest 
ocean  steamers,  and  am  as  certain  as  I  am  of  anything, 
that  those  monster  ships,  if  not  impracticable,  are  on- 
suited  to  the  seas  of  our  Channd  and  the  harbours  that 
exist  or  that  may  be  made  on  either  side.  But  tbey 
would  be  dangerous  at  sea  with  their  enormous  load  of 
trains,  and  every  practical  sailor  knows  perfectly  well 
that  their  motion  will  at  all  times,  even  on  the  fln^  day 
produce  sea-sickness.  I  may  here  remark  that  one  of 
the  neatest  and  most  suqcessfnl  geniuses  incur  country, 
Mr.  Henry  Bessemer,  will  find  that  his  new  ship  will 
render  her  passengers  ss  liable  to  sea-sickness  as  any 
ordinanr  vessel,  for  his  skill  has  failed  to  neutralise  the 
effect  of  the  upward  heave  and  the  downward  deivea- 
sion,  which,  I  believe,  has  more  influence  on  the  brain, 
mind,  and  other  refractory  organs,  than  the  pitching  and 
rolling  motion. 

I  cannot  hold  out  any  hope  that  sea-sickness  will  ever 
be  cured  by  the  civil  engineer,  the  naval  architect,  or 
the  physician.  Our  aim  must,  therefore,  be  directed  to 
lessening  its  miseries  and  shoiiening  its  duration  ;  and 
in  this  respect  I  am  satisfied  we  have  the  remedy  at 
hand. 

I  must  say  a  few  words  upon  the  proposed  new  liar- 
bonrs  that  any  monster  steamers  will  demand,  and  ain 
satisfied  that  there  is  no  occasion  whatever  for  any  raeh 
lavish  outlay,  which,  like  the  ships,  never  can  pay  any 
interest  on  the  enormous  tvaoa  ntai  oonstractian  witt 
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leqoire.  Bemdes,  'whQe  tunnel,  ahips,  and  harboun  for 
(hem  are  being  nuide,  many  years  -will  be  required— I 
flunk  wasted — and  the  present  generation  will  nave  lost 
all  interest  in  the  matter,  and  are,  therefcMre,  not  likely 
to  advance  capital  for  the  benefit  of  posterity. 

Now,  what  is  the  difficulty  that  has  for  so  many  years 
occupied  so  much  thought,  and  to  travellers  occasioned 
so  much  misery  ? 

The  answer  is  very  simple.  Twenty-one  miles  of 
water  divide  us  from  our  friends  on  the  other  side,  who 
desire  to  see  us  as  often  as  possible  land  on  their  shores 
in  health  and  good  spirits  ;  and  we  still  continue  to  sing 
with  heart  and  voice,  "  Britons  never  shall  be  slaves ! " 
while  we  allow  this  twenty-one  miles  of  Neptune's  do- 
main to  tyrannise  over  us. 

.  I  am  quite  alive  to  the  necessity  for  improvement  in 
the  only  two  harbours  that  I  think  need  be  considered 
in  any  new  plan — viz.,  Dover  and  Boulogne.  (I  exclude 
Calais,  twenty-one  miles  from  Dover,  because  it  involves 
an  eztes  land  journey  of  twenty  miles,  or  one  hour  ia 
time  to  Boulogne  and  Paris.)  I  think,  too,  that  Folks- 
tone  possesses  no  advantage  to  j  ustify  its  continued  use. 
Boulogne  is  twenty-five  miles  from  Dover,  and  Bou- 
logne is  about  twenty-seven  miles  from  Folkstone.  So 
tlukt  I  propose  a  route  four  miles  longer  than  the  shortest 
thai  can  Mused — say  fifteen  minutM  more — but  saving 
one  hour  in  the  land  journey.  Another  reason  for 
adhering  to  these  two  ports  is,  that  in  themselves  they 
0xe  very  largo  and  attractive  towns,  carrying  on  a  con- 
siderable trade,  the  destination  of  a  large  number  of 
poasejigen,  and  also  as  stopping-places  by  many  for  rest 
aaring  a  lengthy  journey.  Besides,  they  already  possess 
so  much  good  accommodation  that  a  moderate  extra 
outlay  and  a  few  months'  work  would  make  them  nearly 
perfection. 

He  trains  from  London,  England,  and  Scotland  run 
along  the  Admiralty  pier  at  Dover,  a  magnificent  work ; 
and  any  vessel  suited  for  our  purpose  can  lie  alongside 
of  it  at  all  times  on  whichever  may,  according  to  the 
direction  of  the  wind  and  sea,  be  its  lee  side.  Without 
in  any  way  interfering  with  it  or  its  uses,  much  smoother 
water  cotdd  be  procured,  and  a  really  fine  roadstead  be 
made,  if  a  second  arm  were  run  out  at  any  convenient 
^ot  to  the  eastward,  having  an  entrance  of  from  600  to 
1,000  feet  wide.  But  this  improvement  is  no  necessary 
psit  of  the  suggestions  I  offer  for  the  present.  Little 
more  is  required  now  at  the  Admiralty  pier  at  Dover 
than  the  erection  of  a  commodious  shed,  under  which  the 
trains  should  run  with  their  passengers,  with  suitable 
and  improved  landing-stages,  covered  in  from  the  rain 
and  snow.  Steam  cranes  are  now  in  general  use,  and 
cert  less  to  work  than  the  present  largo  staff  of  porters 
that  are  required  to  convey  the  baggage  from  train  to 
b<at  and  from  boat  to  train.  To  my  mind  nothing  can 
lie  more  barbarous  than  the  custom  that  prevails  in  this 
country  and  abroad  of  handling  every  package  of  luggage 
Bagly,  whether  largo  or  small,  in  all  the  changes  that  a 
loEg  journey  renders  inevitable.  How  easy  it  would  be 
fcr  a  railway  company  to  save  money  for  their  proprietors 
by  placing  upon  a  truck,  say  two  large  boxes,  in  the 
aggregate  the  size  of  an  ordinaty  luggage  van ;  as  the 
baggage  arrives  at  their  station  in  London,  say  for  Paris, 
place  all  the  baggage,  large  and  small,  in  them  instead 
of  in  the  fi  xed  box  as  at  present.  At  Dover,  while,  and  in 
leas  time  than  the  passengers  are  stepping  on  board,  the 
steam  crane  would  in  a  few  moments  transfer  these  large 
boxes,  perhaps  each  containing  fifty  articles  of  baggage, 
itom  the  trun-truck  to  the  hold  of  the  steamer,  thereby 
saving  much  time,  some  anxiety  to  the  traveller,  and 
{^eventing  all  damage  and  injury  from  exposure  to  bad 
weather. 

There  being  plenty  of  water  at  Dover,  these  indicate 
«n  the  improvements  that  I  consider  to  be  necessary  to 
make  that  port  useful  and  convenient ;  and  an  outlay  of 
£1,000  is  suflScient  to  give  the  public  what  I  think  tiey 
have  a  reasonable  right  to  expect. 
At  Boologne  we  are  not  quite  so  fortunate  in  the  deptii 


of  water,  and  I  fear  this  is  M<  weak  part  of  all  the  pro- 
posed plans ;  however,  we  have  to  consider  how  this  dif- 
ficulty can  be  surmounted. 

I  have  no  doubt  that  the  French  government  and  the 
authorities  of  Boulogne  will  be  prepared  to  consider  any 
reasonable  scheme  for  the  improvement  of  the  harbour 
and  deepening  its  water,  even  to  the  extent  perhaps  of 
protecting  its  rather  dangerous  entrance  by  a  further 
extension  of  its  piers ;  but  I  do  not  think  it  reasonable 
of  us,  who  do  all  the  sea-trade — and  let  us  hope  that  our 
delay  in  improving  it  may  not  cause  us  to  lose  it  alto- 
gether— to  ask  them  to  expend  hundreds  of  thousands,  or 
perhaps  millions,  upon  their  harbour,  which  is  now  good 
enough  for  their  ovm  requirements. 

The  present  harbour  is  au£Scient  for  the  vessels  I  shall 
presently  indicate  and  describe,  if  used  by  them  at  a 
proper  time  of  tide. 

The  Northern  of  France  line  of  railway  is  now  in  use 
for  goods  only,  on  the  new  quay  on  the  west  side  of  the 
harbour,  and  might  be  used  to-morrow  for  the  passenger 
traffic ;  but  I  have  heard  within  the  last  mouth  that, 
desiring  to  keep  the  passenger  and  goods  traffic  quite 
distinct,  the  railway  authorities  are  about  to  lay  down  a 
lino  of  rails  to  and  on  the  oast  quay,  where  for  many 
years  passengers  have  embarked  and  landed.  This 
should  be  supplemented  by  shed  covering  for  the  train, 
covered  landmg  stage,  and  steam  cranes ;  a  similar  outlay 
to  that  at  Dover,  viz.,  £1,000,  in  addition  to  this  half- 
mile  extension  of  railw^,  is  all  that  is  needed  to  give 
perfection  on  that  side  of  the  water. 

I  now  come  to  the  vessels,  and  in  doing  so  may 
be  excused  for  paying  a  tribute  of  praise  to  our 
old  friends,  the  Zord  Warden,  the  Victoria,  tie  Maid  of 
Kent,  and  others.  I  am  satisfied  that  these  vessels  and 
their  able  commanders,  to  whose  skill  and  care  we  owe 
so  much  from  their  absolute  freedom  irom  serious  acci- 
dent in  these  stormy  seas,  are,  in  their  '7ay,  nearly  per- 
fect ;  but  fine  as  the  vessels  are,  and  safe,  they  never 
were  suited  to  convey  passengers;  and  I  do  tiink, 
limited  as  their  accommodation  is,  it  could  not  have  been 
worse  arranged  than  it  is  for  decent  people. 

I  have  no  desire  to  draw  comparisons  between  our 
usual  passenger  steamers  and  the  magnificent  steamers 
running  on  Long  Island  Sound,  near  New  York,  where, 
at  some  parts,  the  sea  is  quite  as  rough  as  between  Dover 
and  Boulogne ;  but  I  think  there  is  no  reason  why  we 
should  not  learn  a  lesson  from  them  in  the  beautiful 
trim  in  which  they  are  kept,  and  the  perfect  accommo- 
dation on  board.  The  fares  charged  are  much  less  than 
we' are  used  to,  for  if  ws  adopted  the  scale  I  have  paid 
there,  a  first-class  ride  from  London  to  Paris  would  not 
cost  more  than  20s. 

Our  best  coast  passenger  steamers  are  the  Holyhead 
and  Dublin,  or  rathor  Kingstown  mail  boats,  but  they 
were  not  placed  on  the  station  until  the  subject  had  been 
agitated  in  the  newspapers,  and  their  owners  dinned  and 
entreated  to  give  the  public  the  accommodation  they  de- 
sired. 

Now,  these  vessels  are,  in  almost  every  respect,  suited 
to  our  Channel  requirements,  with  one  exception,  and 
that  a  fatal  one — viz.,  they  draw  too  much  water  to  enter 
Boulogne  at  all  times  of  tide,  particularly  when  that 
depth  is  reduced  by  boisterous  weather,  and  the  rise  and 
fall  of  stormy  seas  at  the  entrance. 

I  then  search  for  other  fine  specimens  of  suitable  pas- 
senger boats,  and  unhesitatingly  select  the  one  that  is 
undoubtedly  the  finest  river  passenger  boat  in  the  world 
— the  lona.  You,  many  of  you,  know  her  high  cha- 
racter on  the  Clyde,  where  I  have  seen  her  with  4,000 
passengers  on  board — of  course,  far  too  many  for  com- 
fort ;  but  she  is  very  largo  tod  roomy  in  every  part,  and 
has  a  speed  of  21  miles  an  hour ;  a  portion  of  her  work 
between  Glasgow  and  Ardrishaig  is  frequently  in  very 
rough  water,  and  the  Scotch,  who  are  truly  fond  of  ' 
steamboating,  are  justly  proud  of  her. 

The  principal  dimensions  of  the  boats  now  in  use,  and 
of  others  I  have  named,  are  as  follows : — 
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Now,  I  am  not  Bliont  to  troable  this  ingtitution  with 
any  detailed  plans  for  new  ships,  but  I  desire  to  indicate 
that,  in  my  humble  judgment,  all  that  is  required  are 
fine,  large,  roomy,  fiuitsLips,  to  do  the  distance,  26  miles, 
in  11  hours,  in  most  weathen ;  say  about  the  length  and 
breadth  of  the  lona,  fitted  somewhat  in  the  same  manner 
as  regards  decks  and  cabins,  but  with  as  much  greater 
draft  of  water  as  may  be  allowed  for  Boulogne  harbour, 
and  with  more  free-board,  higher  bulwarks ;  and,  in  fact, 
many  arrangements  that  the  different  nature  of  her  work 
would  clearly  show  to  be  necessary.  The  best  of  the 
present  boats  might  be  kept  as  a  spare  vessel,  to  be  used 
only  in  very  severe  weather,  when  perhaps,  not  a  dozen 
passengers  would  care  to  cross. 

There  is  no  difficulty  in  preparing  plans  for  such 
vessels,  and  I  take  it  for  granted  that  the  ordinary 
paddle-wheels  must  be  used  ;  and  if  they  are  made  to  dis- 
connect, as  Mr.  Scott  Russell  has  so  ably  described  here 
on  previous  occasions,  so  much  the  better. 

That  the  new  boats  must  draw  little  water  is  a  mis- 
fortune. The  Holyhead  boats  draw  14  or  Ifi  feet,  and  I 
fear  the  utmost  limit  we  can  venture  upon  for  Boulogne 
is  10  feet. 

The  sea  disadvantages  of  light  draft  may,  to  some 
extent,  be  got  over  by  good  beam ;  but  this  most  not 
be  carried  too  &r,  or  it  would,  in  bad  weather,  increase 
the  rolling.  This  rolling  may  be  considerably  checked 
while  out  in  the  Channel  deep-water,  if  the  vessels  were 
fitted  with  bilge-keels,  or  with  two  iron-drop  keels,  or  with 
centre  boards — (invented  in  England  210  years  ago,  and 
much  used  in  shiallow  vessels  at  this  day  in  the  United 
States). 

Such  vessds,  with  the  deck  area  and  cabin  accommo- 
dation of  the  Holyhead  boats,  or  the  lona,  with  the 
internal  upholsterer's  work  adapted  to  this  service,  is  all 
that  is  needed  to  satisfy  the  requirements  of  the  trade, 
the  wants  of  the  travelling  public,  and  our  own  national 
honour. 

1  may  here  remark  that  the  bed-places,  sofas,  and 
almost  every  part  of  the  cabin  fittings  of  most  of  our 
passenger  vessels  are  fearfully  deficient  for  the  comfort 
of  those  uain^  them,  and  are  planned  by  men  who  have 
had  ni>  experience  of  the  exacting  requirements  of  sea- 
service. 

I  fear,  for  the  present,  that  the  depth  of  water  at 
Boulogne  must  require  the  service  to  continue  to  be  as 
now,  a  tidal  service,  but  I  know  of  no  reason  why  one 
large,  new,  fast  boat  should  not  do  the  work  that  is  now 
done,  to  and  from  Folkestone,  by  two  boats.  For  in- 
stance, the  steamer  coiUd  be  timed  to  leave  Dover  on  her 
daily  work  so  as  to  reach  Boulogne  half  an  hour  before 
high-water ;  a  stay  there  of  one  hour  would  enable  her 
to  land  her  passengers,  clean  up  and  take  in  another 
set  of  passengers,  and  leave  the  port  about  half  an  hour 
after  high-water,  on  her  return  to  Dover.  This  short 
stay  could,  at  many  states  of  the  tide,  be  extended 
another  hour,  giving  plenty  of  lime  to  deliver  and  re- 
ceiye  Rich  light  freignt  as  these  boats  might  carry,  an^ 


which  should  be  stowed  in  boxes,  to  be  dealt  with  in  the 
same  manner  as  the  passengers'  luggage,  by  the  steam 
crane,  so  as  to  interfere  as  little  as  possible  with  the 
local  vessels  in  Boulogne  harbour  ;  these  boats  might  be 
made  sharp  at  both  ends,  so  as  not  to  require  to  swing 
or  turned  round  until  after  they  had  left  the  harbour. 

If  a  night  as  well  as  a  day  service  was  decided  upon, 
I  think  three  such  boats  would  bo  quite  ample  to  do  the 
work  easily. 

To  obtain  the  money  for  these  costly  vessels,  I  would 
venture  to  suggest  that  the  South  Eastern  Railway, 
the  London,  Chatham,  and  Dover,  and  the  Qi^ 
Northern  of  France,  should  unite  their  friendly  foiOM, 
and  urge  upon  the  governments  of  England  and  Fiance 
to  give  them  the  mail  contracts,  so  that  they  might  reap 
the  pecuniary  benefit  of  these  contracts  in  utilising  some 
of  their  present  boats. 

I  tELke  for  granted  the  fixed  hours  for  the  mails  must 
settle  small  boats  to  Calais  for  tbat  service. 

The  daily  average  number  of  passengers  croensg  by 
the  Straits  of  Dover,  during  the  year,  is,  1  believe,  undcar 
1,000  a  day ;  and  I  think  the  abandonment  of  some  of 
the  services,  concentrating  them  into  one  service,  in 
large  fast  boats,  would  soon  cover  this  cost  by  more  than 
doubling  that  number. 

I  feel  sanguine  that  if  these  suggestions  are  carried 
out,  and  moderate  fares  charged,  the  comfort  of  the 
vessels,  and  the  short  time  occupied  in  crossing,  would 
very  quickly  divert  all  the  passengers  from  the  numeroM 
other  routes,  to  the  gain  of  the  proprietors  of  the  rail- 
ways  and  steamers,  and  add  to  the  honour  and  pnttift 
of  this  great  coontry. 


ON  INTERNATIONAL  COMMUNICATION  BE- 
TWEEN ENGLAND  AND  EUROPE  BY  SPECIAL 
HARBOURS  AND  TRAIN  STEAMERS. 

By  John  Boott  Boisdl,  Ksq.,  F.B.8. 

I  am  happy  to  be  able  to  say  to  this  meeting  that  the 
long-missing  link  in  the  chain  of  international  com- 
munication by  railway  between  England  and  the 
Continent  has  been  found.  This  missing  link,  which 
tiie  reader  of  the  preceding  paper,  Mr.  Liggina,  ao 
much  deplores  the  want  of,  is  not  any  particular  modA 
of  ship-transport,  but  a  deep-water  harbour  on  the 
French  side.  This  deep-water  harbour  has  been  found 
out.  It  has  been  approved  by  aU  the  French  engineer- 
ing authorities  to  whom  it  has  been  submitted.  It  baa 
passed  the  ordeal  which  we  call  passing  through 
the  Committee  of  the  Lords  and  Commons.  It  ia 
now  on  the  point  of  becoming  the  law  of  the  land  and 
the  sea  ;  and  I  am  now  permitted,  with  great  pleasure^ 
by  my  colleagues  on  the  French  side  of  the  water,  te 
announce  to  you  that  the  heavy  labours  in  which  the^ 
have  been  engaged  for  the  last  three  years  to  get  this 
matter  authorised  and  carried  into  efi'ect,  have  now  been 
successful.  M.  Dnpu^  de  Ldme,  the  late  constractor  of 
the  French  Navy,  desires  me  to  say  to  you  that  he  in- 
tended to  have  come  here  this  evenmg,  in  fulfilment  of 
a  long  promise  and  hope  of  his,  to  join  in  our  proceed- 
ings ;  and  he  would  have  joined  with  me  in  residing 
one-half  of  this  paper  to  you,  and  I  would  have 
read  the  other,  for  he  and  I  have  been  colleague* 
during  these  three  years  in  our  endeavours  to  find 
a  deep-water  harbour  on  the  other  siSe  of  the 
Channel.  He  regrets  that  he  cannot  now  come. 
but  he  promises  you  and  me  that  he  will  make  his 
appearance  at  our  meeting  next  year.  I  beg  you  to 
understand  that  the  missing  link  which  I  am  about  to 
present  to  you  this  evening  is  a  harbour  matured  by 
himself,  by  another  marine  engineer  who  haa  joined 
with  us,  by  a  whole  group  of  French  marine  engmeera, 
and  by  your  very  humble  servant  who  represents  ao 
much  of  English  professional  duty  as  is  involved  in  the 
invention  and  construction  of  this  harbour.  I  ought  to 
add  also,  that  this  matter  haa  advanced  so  fkr  thst  the 
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ptttiei  who  hBTO  to  cany  it  into  effect  liare  been  ap- 
poiattd.  The  oontractoia  have  made  their  estimates, 
and  a  oootntct  haa  been  made,  and  I  am  able  to  inform 

So  that  the  deep-water  harbour  on  the  other  side  will 
leadj  for  jroa  in  two  yeats  at  the  most,  and  in  much 
leas  time  if  it  is  thought  worth  while  to  expend  the 
money  for  that  acceleration  of  time.    So  that  we  are 
now  no  longer  talking  of  hopeless  projects,  but  of  that 
which  is  immediately  within  oar  power.    I  will  first 
describe  the  difficolties  which  have  so  long  prevented 
this  want  of  a  French  deep-water  harbonr  from  being 
sapplied.     I  wrill  next  explain  the  principle  on  which 
thu  deep-water  harbonr  has  become  possible,  after  being 
oniTeraiUr  considered  impossible  for  so  many  years. 
Finally,  I  will  explain  how  the  new  system  is  to  be 
worited.    Allow  me  shortly  to  explain  to  yon  the  inex- 
trioabla  difficulty  of  old  Calais  harbonr,  and  the  inex- 
tricable difficulty  of  all  harbours  of  that  sort.     Calais 
harbour,  as  most  of  you  know  perhaps,  was  merely  a 
little  inland  stream,  deepened  enough  to  hold  water  for 
boats  at  high   water,  and  even  deepened  enough  to 
hold  water  for  some  boats  at  low  water.    Kow,  allow  me 
to  tdl  yon  the  story  of  the  old  Calais  Harbonr,  and  why 
it  has  been  impoBsible  to  make  it  good  for  anything  for 
our  purpose.    Imagine  an  inland  stream  turning  down 
thiovgh  a  Une  of  coast.    We  will  call  this  the  line  of 
coast,    and  this  the   inland   stream.    \IUuttraling   it.'] 
Whoi  they  wanted  to  deepen  the  inland  stream  to  hold 
TesKla,  what  the  did  was  to  dam  up  the  water,  and  scour 
the  channel  out.     They  dammed  up  the  water,  they 
opened  the  sluice,  and  they  scoured  the  channed  out. 
And  what  did  this  stream  of  water  do,'  do  you  think  P 
It  soonred  the  channel  out,  and  all  the  stun  it  scoured 
out  of  the  diannel  it  put  up  in  a  pretty  heap  in  firont. 
"Diat  is  what  the  water  did ;  but  it  took  ten  years  to  do 
this  in  an  intolerable  manner,  and  during  that  ten  years 
there  was  something  like  a  deepiah  channel.    After  ten 
yean  the  channel  was  sconred  away  to  this  bank.  Well, 
the  engineers,  looking  not  too  far  ahead,  but  being,  as 
we  would  call  them,  moderate  practical  men,  said,  "  Oh, 
w«  will  soon  get  over  that  difficulty."    They  said,  "  Let 
OS  run  out  a  long  row  of  piles :"  and  they  md  so.  They 
pat  a  pier,  and  at  the  end  a  lighthouse,  thinking  that 
that  was  the  end  of  the  whole  difficulty.     They  then 
said,  "  Let  us  put  another  mark  here,  and  let  us  take  a 
larger  reaerroir  of  water  inside ;  we  will  confine  it,  and 
then  we  shall  hare  a  bigger  rush,  and  see  if  it  will  not 
sweep  this  impediment  away."    They  dammed  up  the 
water,  they  then  let  it  out,  and  it  swept  away  the  im- 
pediment, and  they  said,  "  Look !  See  what  a  harbour 
we  have  ^made  for  Calais."    This  went  on  day  by  day, 
and  then  gradually  shallowing  week  by  week  a  little 
farther    out,     until    at    last   they   found   they   had 
taken     all      the      stuff     away     from     where     they 
had  first  placed  it,  and  deposited  it  a  little  further  out. 
That  was  ten  years  more  work.    Then  they  said,  "  Oh ! 
Now  we  know  how  to  cure  that  very  easily  ;"  and  then 
they  began  to  do  the  same  thing  over  again.    The  light- 
house was  shifted  out,  the  piers  were  continued,  and  the 
embankment  was  carried  out  further.     Gentlemen,  that 
is  the  history  of  the  fifty  years  of  my  personal  intimate 
acqnaintance  with  the  harbour  of  Calais,  and  I  need  not 
say  that  I  looked  upon  each  of  these  experiments  with 
the  deepest  interest.    Kow,  perhaps  you  would  not  be 
sorprised  (to  use  a  modem  phrase)  to  find  that  when  M. 
Dnpoy  Be  LOme,  and  some  of  the  French  engineers  and 
myself  were  appointed  to  consider  this  serious  question, 
we  did  seriously,  iu  the  first  intance,  entertain  the  ques- 
tion whether  we  should  or  should  not  do  this  over  again 
a  little  more,  and  we  agreed  that  we  should  not.    What 
we  did  determine  to  do  I  will  now  tell  you.    It  occurred 
to  OS  that,  as  this  plan  of  trying  to  bring  deep  water 
ialand  did  not  seem  to  answer,  we  would  try  an  altogether 
new  plan,  and  see  if  we  conld  not  take  the  land  a  great 
way  ont  into  the  deep  sea.    That  was  our  idea.    So  we 
said  to  ourselves,  "  Suppose  we  make  an  island  out  in 
deep  water,  with  nothing  but  deep  water  all  round  it ; 


and  suppose  we  then  cut  out  of  the  inside  of  this  island 
a  comfortable  little  harbour,  leaving  just  all  round  as 
much  thickness  of  island  as  we  want,  and  inside  of  the 
island  as  much  room  as  we  want  ?'     Might  not  that  be 
a  decent  plan  F    Well,  we  thought  of  making  this  island. 
Of  coarse,  there  were  difficulties  in  the  way.    Making 
an  island  is  not  yet  what  you  call  an  established  trade ; 
and  what  we  should  make  the  island  of,  and  what  shape 
we  should  make  it,  and  how  we  should  get  it  there,  and 
how  we  thould  make  a  harbour  of  it  when  we  got  it  there, 
was  very  troublesome  work  to  us ;  and  I  candidly  confss, 
to  you  uiat  it  spoilt  our  sleep  for  a  great  many  nights. 
At   length,    the    difficulty,  by  dint   of   investigations 
gradaaUy  cleared  away,  and  at  last  we  settled  that  we 
would  make  an  ifiUmd,  and  we  settled  that  we  would 
make  a  harbonr  in  the  middle  of  the  island,  and  we 
settled  that  w«  would  make  a  little  railway  viaduct  out 
into  the  middle  of  the  island,  so  that  instead  of  bringing 
the  water  into  the  land,  we  would  take  the  land  out  into 
the  water.    But  at  our  first  starting  this  island  was  an 
awfully  big  one,  and  awfully  expensive  to  put  there. 
Now  I  will  explain  to  you  the  reason  why  this  haa  to  be 
built  upon  a  totally  different  principle  from  any  other 
harbour  which  you  are  acquainted  with.    You  know  the 
principle  of  a  modem  harbour.    A  modem  harbour 
greneruly  consists  of  two  great  piers,  enclosing  a  lar^e 
area.    The  harbonr  at  Holyhead  is  such  a  hubour ;  it 
haa  two  large  piers  enclosing  a  large  area ;  the  harbour 
at  Portland  nas  two  great  piers  enclosing  a  lar^ e  area ; 
and  the  harbour  at  ^ngstown  has  two  great  piers  en- 
closing a  large  area.    In  order  to  make  such  a  harbour 
conveniently  accessible  to  railway  vessels  what  are  you 
obliged  to  do  P    Tou  are  obliged  to  make  the  opening  of 
their  harbour  very  wide.    You  are  obliged  to  make  the 
opening  of  the  harbour  face  out  into  the  sea  through  the 
channel  through  which  vessels  are  most  likely  to  be 
driven  into  it ;  and  you  make  the  opening  inevitably  so 
vride  and  so  facing  the  sea,  that  enormous  waves  come 
into  it.    And  how  do  you  obtain  shelter,  and  make  it  a 
harbonr  ?    In  this  way  :   Yon  make  the  internal  area  of 
the  harbonr  so  large  that  the  waves  shall  spread  so  wide 
as  to  become  small  by  the  surface  over  which  they  are 
spread — just  as  if  yon  take  a  little  pat  of  butter  and 
spread  it  over  a  very  big  piece  of  toast,  it  becomes  very 
thin.    That  is  the  principle  of  a  modem  harbour,  and 
no  other.    And  mind  the  consequence.    There  are  waves 
that  are  obstinate,  and  will  not  spread.  I  remember  being 
in  the  harbour  of  Kingstown,  in  Ireland,  one  day.  In  the 
harbonr  I  saw  three  ships  wrecked.    And  why  wrecked  P" 
Because  the  wind  happening  to  blow  right  into  the 
harbour,  the  waves  drove  right  into  the  harbour,  and  the 
vessels  wers  driven  on  a  lee-shore  in  the  harbour  and 
wrecked.    I  do  not  know  whether  you  remember  the 
poor  Qrtat  EatUm  standing  in  considerable  danger  of 
being  wrecked  in  Holyhead  harbour  and  carrying  away 
her  anchors.     That  would  never  do  for  ns.     So  we 
had  to  find  oat  something  else.    We  have  arrived,  then, 
at  this — first,  that  we  should  make  our  island  in  the 
water,  and,  secondly,  that  we  should  got  the  harbour  in 
it.    We  came,  then,  to  a  determination  which  seems  tO' 
me  to   read   us   several  practical   lessons.     We  were 
talking  yesterday  of  a  snip  of  war,  and   whether  we 
should  make  a  riiip  of  war  to  do  everything  or  only 
something.    Now  we  ask  ourselves,  shall  we  make  our 
harbour  good  for  everything,  or  only  good  for  the  par- 
ticular thin^  we  wantP     we  decided  that  we  shonld 
disregard  sailing  vessels  altogether,  and   we  put  this 

3ue8tion  to  ourselves:  What  is  a  steam  harbour,  as 
istinguished  &om  a  sailing  harbour,  and  what  is  neces- 
sary in  the  mouth  of  a  harbour  to  let  a  steamer  come 
in  comfortably,  and  not  a  sailing  vessel  P  Applying  our 
minds  to  that  question,  we  found  that  everything  became 
altered.  We  fotmd  that  we  could  abandon  all  those 
principles,  and  adopt  an  entirely  new  principle,  and  that 
18  the  principle  which,  if  you  will  allow  me,  I  will 
shortly  explain  to  you.  Now  the  principle.  We  de- 
termined that  instead  of  taming   the   mouth  of  the 
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liarbour  to  the  waves,  we  should  turn  the  hack  of  the 
harbour  to  the  waves,  and  put  the  mouth  on  the  sheltered 
side — and  that  is  all:  that  is  the  secret,  and  there  is 
nothing  more  to  tell  you.  That  is  the  harbour.  Now 
look  how  that  at  once  relieves  us  of  the  difficulty.  When 
we  have  tamed  our  back  on  the  waves,  and  when  the 
month  ia  on  the  sheltered  or  back  side  of  the  harbour, 
then  it  is  quite  plain  that  we  no  longer  need  a  large 
harbour  to  diminish  the  waves,  because  the  waves  no  not 
come  in.  Therefore  we  can  make  the  harbour  as  small  as 
will  accommodate  our  ships.  We  can  only  settle  what 
Ireadth  of  opening  our  ^ps  can  comfortably  steam  into 
;and  what  room  in  the  inside  is  necessary  for  the  evolu- 
tions which  they  have  to  perform,  and  tiien  we  have 
done  all  that  is  requisite.  Of  course,  the  character  of 
such  a  harbour  depends  very  much  upon  local  circnm- 
stances.  If  you  will  allow  me,  I  will  now  describe  to 
yon  the  local  circnmstaoces  in  which  we  had  to  do  this, 
and  how  we  did  it.  I  ask  you  just  to  look  for  one 
moment  at  what  is  a  very  common  kind  of  harbour — I 
think,  if  I  remember  rightly,  Plymouth  is  of  the  sort 
that  I  allude  to.  At  all  events,  I  will  assume  for  Oxo 
moment  that  Plymouth  has  a  very  large  inland  bay 
(I  forget  the  exact  form  of  it,  bat  there  are  many  similar 
bays),  and  that  there  is  something  like  a  large  break- 
water (I  do  not  remember  the  form  of  it)  in  front  of  a 
bay,  that  it  leaves  a  comparatively  small  opening  at  the 
two  sides  by  which  vessels  can  comfortably  enter.  I  do 
not  know  whether  yon  have  noticed,  but  I  have,  that  the 
snoggest  place  in  that  harbour  was  here  [illustrating  itl. 
I  said  to  myself^  if  the  snuggest  place  in  that  harbour  la 
there,  why  should  we  not  make  the  whole  harbour  a 
snug  place  like  that  ?  So  it  occurred  to  me  that  to  make 
this  sort  of  shape  would  increase  very  much  the  snug 
part  of  the  harbour,  and  that  we  could  enlarge  this  place 
as  much  as  wo  liked,  and  make  a  snug  harbour  in  the 
snuggest  place,  where  the  waves  could  never  reach  it. 
Of  course  the  poor  sailing  vessels,  sailing  in  here,  would 
probably  not  be  able  to  make  that  on  either  side.  Some 
might,  'and  some  might  not ;  but  the  steamers  would 
wish  nothing  better  than  to  turn  into  this  snug  harbour, 
because  they  would  be  quite  ready  to  start  out  a^fain 
whenever  opportunity  required.  That  is  the  principle. 
Now  I  will  come  to  Calais,  and  the  apphca- 
tion  of  the  principle.  Tho  harbour  of  Calais 
presents  a  long  drift  of  sand  and  b.  great  sandy  shcnre, 
covering  chalk,  gradually  tending  down  from  high  water 
to  low  water ;  and  when  I  tell  yon  that  it  is  about  a 
kilometre,  or  S-Sths  of  a  mile,  from  the  shore  to  the  low- 
water  lino,  and  that  the  high  and  low  water  difference  is 
something  like  18  or  20  feet,  you  will  see  what  a  very 

ftntle  incline  tho  whole  of  Uie  sandy  shore  of  Calais  is. 
will  explain  what  I  am  about  to  say  by  a  diagram. 
Call  this  the  kilometre  of  distance  ;  call  this  the  shore ; 
this  the  low-water  line,  and  a  point  so  much  farther  out 
the  place  of  deep  water.  For  our  purpose  wo  call  deep 
water  from  20  to  23  or  24  feet.  For  our  purpose  wo 
had  to  study  for  a  long  time  the  waves  brea^ng  on  the 
shore,  to  find  which  way  thoy  broke  ;  we  had  to  study 
what  were  the  prevalent  winds,  and  which  way  the  heavy 
seas  came,  because,  for  our  purpose,  it  was  necessary,  if 
it  were  possible,  to  guard  against  alll  contingencies 
which  were  likely  to  happen.  Perhaps  it  might  not 
have  been  possible.  You  will  remember  that  I  am  not 
giving  you  a  panacea  for  all  harbours,  but  only  giving 
you  something  which  suits  Calais  harbour.  After  long 
study,  and  consulting  naval  men  and  captains  in  the 
vicinity — for  they  were  all  called  upon  to  give 
their  evidence,  because  this  sort  of  thing  had  half  the 
world  for  it  and  half  the  world  against  it — the  conclusion 
at  which  we  arrived  I  will  now  endeavour  to  illustrate 
to  you.  Here  is  the  entrance  to  Calais  harbour  at  low 
water ;  there  are  the  ordinary  sand-banks  in  front  of  it, 
as  I  explained  to  you ;  and  outside,  and  clear  of  all  these 
things,  we  found  the  deep  water  we  were  in  search  of. 
It  so  happens  that  steamers  coming  to  Calais  steam  in 
thai  direction,  and  come  in  hers.  What  we  thought  was. 


that  we  should  put  a  harbour  ont  here,  and  instead  ei 
turning  in  this  way,  the  steamer  would  only  turn  in  that 
way  [describing  it  by  the  diagram].  Then  we  ascertained 
that  the  prevalent  winds  and  sea  all  came  from  thn 
direction,  and  so  we  determined  to  make  onr  great 
harbour  of  this  shape,  and  that  the  steamers  should  torn 
in  this  way  into  our  harbour,  and  that  they  shoold 
go  ont    again    in    tho    opposite     direction.       After  a 
great    deal     of    trouble,    we    fbnnd    out   what    wu 
the  angle  which  would  be  perfectljr  protected  against 
seas,  and  what  was    the  angle  which  would  be  per- 
fectly   convenient     for    going    in    and    out,    and    at 
that  angle  we  put  the  entrance  to  onr  island  harboor. 
Now  I  will  give  you  the  dimensions.    We  found  that 
1,000  feet  in  diameter,  or  1,000  yards  or  metres  roond, 
was  a  size  that  would  allow  three  of  our  lai^  ships  to 
do  their  duty  there  at  one  and  the  same  time ;  that  that 
sise  would  allow  comfortable  entrance  and  oomfortable 
exit,  and  that  for  our  steam  navigation,  or  steam  station, 
we  wanted  nothing  bigger.    We  then  went  into  all  the 
calculations  as  to  the  cost  of  it,  and  got  our  contractor* 
to  estimate  how  much  they  would  build  it  for ;  and  when 
I  tell  you  that  the  whole  harbour  can  be  built  for  very 
much  less  than  a  million,  you  will  see  that   there  la 
something  in  this  mode  of  working  very  much  more 
moderate  in  expense  than  things  of  this  kind  generally 
are.    We  found  that  something  like  a  million  would  not 
only  make  the  harbour,  but  tho  ships.    Now,  I  have 
given  you,  in  general  terms,  what  I  will  show  you  in  a 
fuller  manner.    This  is  the  actual  plan  of  the  harbour  as 
it  was  approved  of  by  the  government  before  the  war, 
and  as  it  was  about  to  be  constructed  before  tho  war ; 
but  at  that  time  the  great  majority  of  the  people  were 
against  it,  and  people  did  not  want  to  use  it  for  any 
other  purpose  but  our  own.     Unluckily,  in  the  year 
which  followed  the  war,  people  came  to  be  in  love  with 
this  harbour,  and  they  would  not  let  us  make  it  for  onr- 
selves  only,  but  they  compelled  us  to  make  it  for  theia 
also.     So  we  have  been  obliged  to  open  up  onr  harbour, 
and  make  it  considerably  larger  than  was  at  first  con- 
templated, with  room  in  it.  where  sailing  vessels  making 
for  the  entrance,  and  not  being  able  to  get  in  might  take 
shelter.    I  have  not  been  able  to  give  you  a  diagram  of 
the  thing  as  it  is  exactly  settled,  because  there  are  first  a 
few  little  differences  of'^  opinion  as  to  a  little  more  this 
way,  and  a  little  more  that  way,  which  are  in  the  act 
of  being  settled ;  but  I  have  given  yon  the  principle, 
and  from  the  mode  in  which  I  started  you  will  see  qmto 
well  that  whether  I  open  this  harbour  up  a  little  more, 
or  close  it  up  a  little  more,  makes  no  difference.     Now 
one  word  more  about  waves,  because  there  may  be  a 
great  blunder  made   if  you  fancy  the  arrangement  I 
have  shown  you  is  as  good  for  a  preoipitouB  coast    as 
for  this  long  slow  sloping  one  which  I  have  described 
to  you.    Were  this  a  precipitous  rocky  coast  we  should 
not  have  at   all  the  advantages  of  this  arrangememt 
which  we  have  here.     With  a  rocky  coast  you  wonld 
have   great  waves  striking  and  being  reflected.     This 
harbour  is  locally  protected  on  the  west  side  by  the  form 
of  the  coast,  and  the  waves  only  break  upon  it  in  this 
standard  direction  which  I  have  shown,  and  the  waree 
are  so  utterly  broken  upon  this  coast — ^so  utterly  broken 
to  pieces — that  there  is  not  what  yon  have  upon  a  rockj' 
or  precipitous  coast,  a  reflected  wave.     The  consequence 
is  that  we  have  only  to  protect  ourselves  against  those. 
The  task  therefore  is,  by  that  circumstance  rendered 
easy,  and  the  harbour  appropriate  to  tho  situation.  Time 
is  getting  on,  and  I  am  trying  to  give  as  fast  as  I  can  the 
whole  story,  BO  that  I  think  I  will  leave  that  there.  Thislme 
which  you  see  upon  the  diagram,  if  the  extension  of  the 
Northern  Railway  by  a  viaduct  on  screw  piles,  hollow, 
concrete   piles,  and  matters  of  that   kind,   on   to  this 
island.     The  island  is  a  quay  of  concrete  and  of  iron. 
This  quay  has  all  around  it  lines  of  railway.     rTheae 
lines  of  railway  begin  at  a  certain  level,  and  go  gradaally 
down  to  the  level  of  high  water.    At  this  quay  the  boat 
which  has  to  embark  a  load  at  high  water  embarks 


JOURNAL  OP  THE  SOCIETY  OP  ARTS,  Mabch  29,  1872.  897 


«r  flie  coHtRuy.  At  this  quay  a  boat  vhich  has  to  em- 
bark a  laaA,  or  the  contrary,  at  mid-water,  embarks  it.  At 
Has  qaay  the  boat  which  takes  in  or  gives  oat  a  train  at 
low  water,  onbarks  iter  the  contrary.  Now,  these  three 
anays  are  nothing  new,  but  mere  repetitions  of  former 
oiings  in  existence.  All  this  manipulation  we  have 
teen  talking  of  in  the  inside  is  nothing  new,  bnt  is  only 
a  repetition  of  what  is  known  and  piractited  in  a  similar 
maimer  in  other  places  where  trains  are  shipped  on 
board  ships  to  go  across  the  sea.  The  point  which  is 
new,  and  which  enables  ns  to  meet  the  diffieolty,  is  the 
deep-water  harbonr  of  Calais.  Now,  I  will  explain  to 
yoa  how  this  system  is  to  be  worked.  Let  me  say  to  you 
that  there  are  no  difficulties  whatever  on  oar  side  at 
Dover.  The  preceding  speaker,  Mr.  Liggins,  has  jastly 
praised  Dover  harbour.  We  have  40  feet  of  deep  water 
at  low  water  in  Dover  harbour,  and,  permit  me  to  say 
that,  with  the  least  trouble  in  the  world  taken  by  the 
Admiralty,  in  a  way  that  I  and  the  Admiralty 
engineeis  quite  understand  ;  (and,  I  have  no  doubt 
when  the  French  government  come  and  say,  "  We 
bave  done  this ;  will  you  be  good  enough  to  do 
the  same  tiling  at  Dover,"  they  will  do  it),  the  same 
thing  oon]d  be  done  at  Dover.  They  have  only  to  make 
%  slight  arrangement  of  quays  to  receive  our  ships,  and 
ti^uipments  will  go  down  to  the  sea  by  trains,  and  the 
trans  will  go  down  along  the  present  government  har- 
Ixnir,  and  so  on  to  our  ships,  just  as  they  do  on  the  oppo- 
Bte  tide  at  Calais.  In  like  manner  as  at  other  places, 
there  are  a  set  of  harbour  commissioners  at  Dover,  who 
are  now  improving  their  harbours,  and  they  assured  me 
there  was  no  difficulty  in  making  a  place  in  their  'har- 
bour which  would  receive  all  our  vessels  in  deep  water 
at  low  tide,  and  which  would  enable  them  to  ship,  or 
set  to  ship,  the  trains,  just  as  they  pleased.  Therefore, 
ttiese  are  no  difficulties  in  Dover  haroour  which  a  modest 
expenditure  will  not  overcome.  All  the  difficulties  were 
these,  and  now,  therefore,  I  will  consider  the  matter  at 
an  end.  The  maimer  in  which  we  propose  to  utilize 
thia  harbonr  is  a  matter  open  to  argument.  I  will  argue 
it  as  shortly  as  I  can.  A  certain  length  of  ship  is  neces- 
■try  to  go  iaat — we  had  better  take  that  length  of  ship ; 
a  certain  breadth  of  ship  is  necessary  for  a  certain  degree 
of  stability — we  had  better  take  that  breadth  of  ship  ;  a 
certain  draught  of  ship  in  the  water  is  necessary  for  a 
good  sea-going  boat — we  had  better  take  that  draught  of 
water.  Thentore,  we  are  going  to  take  a  good  sea- 
going length  for  speed,  a  good  breadth  for  stability, 
and  a  good  depth  for  sea-going  qualities,  and  we 
are  not  going  to  make  a  bad .  snip  on  any  account, 
or  to  plnae  anybody.  There  are  people  who  like 
had  ships — ships  which  draw  no  water  at  all,  and 
'^ich  skim  on  the  surface.  But  I  am  not  one  of 
tboae.  I  like  a  ship  to  have  all  the  dimrasions  which 
are  good  for  her  in  a  seaworthy  proportion.  Now  I  will 
te&  yoa  where  I  know  some  very  good  ships ;  and  if 

rxa  say  they  are  bad,  I  shall  be  glad  to  be  instructed. 
remember  giving  evidence  before  a  Royal  Commission, 
wheo  it  was  said  by  a  great  many  people  that  the  oom- 
mnnifstion  between  England  ana  Ireland  was  so  perfect, 
the  boaia  so  beautiful,  with  such  accommodation,  and 
such  magnificent  and  exquisite  proportions,  that  although 
tliey  took  an  awfully  long  time  to  get  across,  especially 
in  bad  weather,  yet  nothing  better  could  be  done.  Some 
tisM  after  tiiat  what  did  yon  find  had  come  into  exist- 
ence T  The  Dublin  and  Holyhead  boats.  And  I  ask  you 
wltelher  those  boats  are  not  a  triumph  of  mercantile  and 
paastge-carrying  steam  packets?  Now  I  say  we  will 
take  nothing  less  for  ours  than  boats  like  the  Dublin  and 
Btdyhaad  bofits,  because  we  think  they  are  of  the  right 
ptaputtions  to  be  seaworthy,  and  go  with  sufficient 
iSfulity.  "  Oh !"  said  somebody,  "  that  is  capital ;  bnt 
m  Dublin  and  Holyhead  boats  do  not  take  trains,  and 
ixnrttiey  they  are  going  to  have  boats  that  do  not  and 
ciaBet  take  trains.  We  will  go  a  step  further  with 
that.  The  Holyh^id  boats  do  not,  I  am  sorry  to  admit, 
taka  tniaa ;  bat  I  do  not  think  you  know  why  they 


do  not.  Nobody  knows  why  they  do  not.  I  was 
attacked  when  I  was  over  in  Paris  by  a  commission 
which  said  that  certainly  there  must  have  been  some 
excellent  reason  why  the  DubUn  and  Holyhead  boats 
did  not  take  trains,  and  that  there  must  be  some  un- 
answerable argument  against  it,  which  there  was.  It 
was  that  we  had  an  Irish  gauge — a  very  Irish  gauge— 
a  gauge  so  utterly  un-English  that  not  a  railway  car- 
ria^,  and  not  a  locomotive  engine  if  they  were  to  carry 
artillery,  or  anything  else  for  the  protection  of  the 
United  Kingdom — not  one  of  all  those  things  which  we 
could  send  over  into  Ireland  for  our  protection  in  case  of 
war  coold  by  possibility  travel  on  an  Irish  railway  if  it 
got  there,  and  the  reason  of  that  is — no  reason,  except 
that  one  is  an  Irish  railway  and  the  other  is  an  English 
railway.  Now  my  time  is  up,  and  I  am  only  just  goingp 
to  say  this  to  you :  We  will  not  take  a  boat  bigger  than 
that  which  is  necessaiy  to'  make  it  a  good,  fiut,  sea-boat. 
Those  Holyhead  and  Dublin  boats  are  quite  big  enough 
for  us,  and  in  the  Dublin  and  Holyhead  boats  it  would 
be  the  easiest  thing  in  the  world  for  us,  as  we  know  how 
to  do  it,  to  put  a  couple  of  trains  on  board  each  of  them- 
filled  with  passengers,  to  do  that  without  any  stoppage 
whatever,  and  to  have  a  better  sea-boat  when  the  two- 
trains  were  in  the  boat  than  when  they  were  out  of  it. 
And  permit  me  to  say  that  it  is  a  great  error  to  suppose- 
that  we,  or  any  one  else,  dream  of  doing  this  for 
the  exdusive  benefit  of  passengers.    My  mend  and 

Clecessor  was  quite  right  m  saying  that  the 
ts  we  dream  of  building,  and  the  harbours  we  dream 
of  making,  could  never  be  paid  for  by  passengers.  He 
is  quite  right,  therefore  the  whole  of  our  arrangements 
have  been  made  as  to  the  money-making  part  of  it,  for 
carrying  over  the  enormous  trains  of  coals  and  iron,  and 
every  kind  of  British  manufacture,  which  we  know  will 
cover  that  line  as  soon  as  they  can  go  right  through 
from  the  coal-pit  to  the  burning-market,  ftom  the  mine 
to  the  furnace,  and  from  the  iron  manufactory  to  Uie 
iron  ship  building  place  in  France,  -without  any  ship- 
ment or  any  derangement.  That  is  the  real  secret.  The 
truth  is  that  the  luggage  part  -will  pay  magnificently,  and 
that  the  passengers  will  enjoy  the  luxury  which  they 
will  derive  from  also  havmg  the  benefit  of  carrying 
goods.  Therefore  we  propose  to  have  one  of  these  boats 
going  from  each  side  every  two  hours,  and  sometimes 
Biey  will  be  filled  with  two  passenger  trains,  and  some- 
times filled  with  one  passenger  train  and  a  goods  train, 
and  we  will  always  fill  them  as  full  as  they  can  hold 
either  of  one  or  the  other,  or  we  will  not  send  them 
across.  That  is  the  plan  which  has  now  been  adopted 
by  the  authorities  in  France,  and  which  is  now  on  the 
point  of  execution.  You  will  be  angry  with  me  perhaps 
that  I  did  not  tell  you  all  this  long,  long  ago,  as  it  has 
been  so  long  in  progress ;  but  in  Uie  course  of  my  life 
I  have  always  felt  it  more  pleasant  to  tell  of  some- 
thing done,  instead  of  something  proposed  to  be  done, 
and  in  this  instance  there  has  only  been  a  little  bit  of 

Sremature  information  given  to  you,  because  M.  Dupuy 
e  Ldme  and  I  felt  that  it  would  be  unkind  any  longer 
not  to  faJce  yon  into  our  confidence. 

ON   SOME  RESULTS   OF   MODERN  PRACTICE 

IN  OCEAN  STEAM  NAVIGATION. 
By  Herr  J.  5.  Xoerath,  Chief  Engineer  Austrian  Navy. 
With  reference  to  the  present  controversy  among 
marine  engineeis  as  to  the  comparative  merits  of  the 
trunk  principle,  with  cylinders  of  equal  diameter  and 
light  weight^  and  of  Woolf  s  compound  high  and  low- 
pressure  cyUnder  principle  with  heavier  weights — both 
employing  surface  condensation  and  supjer-heated  steam, 
it  is  of  great  importance  that  the  Institution  of  Naval 
Architects  should  decide  which  of  the  two  systems  ia 
preferable  for  ships  of  war.  At  the  Paris  Exhibition  of 
1867  there  were  exhibited  in  the  English  seotionthe 
engines  of  H.M.'s  corvette  'Sappho,  wiUi  simple  snrfitoe 
condensers,  while  France  exhibited  the  engines  of  the 
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Friedlund,  constructed  on  Woolf  s  compound  principle, 
but  without  surface  condensers,  in  order  to  avoid  galvanic 
action  in  the  boilers.  At  the  Kaples  Naval  Exhibition 
of  1871,  it  was  interesting  to  observe  the  manner  in 
'which  improved  surface  condensers  were  combined  with 
"Woolf  8  compound  high  and  low  pressure  cylinders.  The 
Compagnie  des  Forges  et  Chanticrs  do  la  Mcditerranee 
ozhibited  an  important  improvement  in  surface  con- 
densers, which  was  the  more  interestinff  on  account  of 
"Woolf  8  surface  condensers  having  been  so  often  alter- 
nately adopted  and  abandoned.  This  improvement  was 
accompanied  by  a  statement  of  practical  results,  among 
which  were  that  only  -83  of  a  Icilogramme  of  coal  were 
^K>nsumed  per  horse-power  per  hour,  with  a  speed  of 
ship  of  12'86  knots.  The  improvement  in  question  con- 
sists in  as  far  as  possible  preventing  the  wateijof  the  boiler 
-coming  into  contact  with  brass. 

For  instance,  instead  of  "metal"  tubes,  iron  ones, 
-tinned  outside,  are  employed  in  the  boiler,  and  in  the 
condenser  cupper  tubes,  tinned  both  inside  and  out.  All 
the  copper  surfaces  in  contact  with  water  are  tinned  over 
in  the  same  manner.  Those  parts  of  the  engine  which 
-come  into  contact  with  the  condensed  water  are  con- 
structed as  far  as  possible  of  cast-iron.  In  this  manner 
the  water  is  prevented  from  touching  brass,  which,  being 
an  alloy  of  zinc  and  copper,  produces  gEilvanio  action 
"when  brought  into  contact  with  the  greasy  and  conse- 
-quently  acidulated  water  of  the  condenser. 

In  my  capacity  as  reporter  to  the  Austrian  government 
-on  the  subject  of  navigation  and  the  sa-vin^  of  life  at  sea, 
in  the  official  report  of  the  Paris  Exhibition  of  1867, 1 
have  already  publicly  commented  on  this  subject.  I 
then  stated  that  the  surface-condenser  for  ships  of  war 
could  not  bo  generally  applied  until  a  remedy  was  found 
for  preventing  the  galvanic  action  referred  to,  which 
tends  to  destroy  both  the  boiler-plates,  and  afterwards 
the  brass  tubes  of  the,  boiler  and  condenser.  H.  de 
Lacour,  in  his  book,  "  Etude  sur  les  Machines  ^  Vapeur 
"Marines  et  lour  Perfectionnement,"  estimates  that  with 
Bur&cs  condensation  the  quantity  of  greasy  matter 
amounts  to  i\  per  cent,  of  the  boiler  water,  and  states 
that  some  time  since,  the  boilers  of  the  steamer  Thesit, 
running  between  Liverpool  and  Glasgow,  were  destroyed 
by  galvanic  action  produced  by  surface  condensation. 
'Aaa  view  is  confirmed  by  the  necessity  which  recently 
arose  of  changing  the  boiler  of  the  iron-clad  ship 
BeUertphon,  at  Woolwich,  and  also  by  the  damage  sus- 
tained by  the  engines  of  the  Briton,  at  Sheemess,  in 
Secemb^  last.  The  cause  of  the  destruction  of  the 
BtlUrophon  boilers,  and  the  bursting  of  several  condenser 
tubes,  assuredly  was  not  owing  to  bad  management  or 
want  of  attention  on  the  part  of  the  engineers,  as  some 
reports  stated,  but  merely  to  the  destructive  galvanic 
action  on  the  plates  of  the  boiler,  and  on  the  nntinned 
condenser  tubes. 

For  these  reasons  I  am  derirous  that  the  Institute  of 
Naval  Architects  shall  take  this  improvement  into  con- 
sideration, -with  the  view  of  promoting  further  experi- 
ments witi  high  and  low  pressure  cylinders  for  ships  of 
yrar  employing  8uper-heat«i  steam,  and  fitted  with  Uiese 
improved  surface-condensers,  by  the  uso  of  which  no 
brass  is  allowed  to  come  into  contact  with  the  water  of 
the  boiler  and  condenser. 

In  order  to  work  the  boilers  at  high  pressure,  -without 
any  risk  of  their  becoming  weakened  by  this  galvanic 
action,  I  would  suggest  that  experiments  should  be  made 
■on  a  mode  of  cleaning  the  greasy  boiler  and  condenser 
■water  by  means  of  a  solution  of  crystal  soda  (pure  soda 
not  being  injurious)  pumped  into  the  boiler  along  with 
the  feed- water,  the  resulting  soapy  matter  being  expelled 
on  arriving  in  port. 

ON  ECONOMY  OF  FUEL  IN  STEAMSHIPS. 

By  T.  S.  FridMuc,  Esq. 
Th»  qtustaoo  of  the  economic  jnvdaction  of  steam- 
power  natnially  resolves  ifaMlf  into  two  perfectly  distinct 


branches,  viz.,  first,  how  to  evaporate  the  greatest  weight 
of  water  with  a  given  weight  of  combustible,  hinging  on 
the  structural  arrangements  and  management  of  tho 
furnace  and  boiler ;  and,  secondly,  how  to  obtain  the 
maximum  mechanical  effect  from  the  steam  raised, 
dependent  upon  the  construction  and  management  of  tha 
engine — the  first  branch  being  chiefly  conteraed  with 
chemistry  and  physics,  the  second  with  physics  and 
mechanicr. 

To  evaporate  the  greatest  weight  of  water  from  the 
fuel  employed,  involves  two  considerations— 

1st.  The  generating  from  that  fuel  the  utmost  amount 
of  heat  it  is  capable  pf  rendering,  to  be  acoomplisbed  by 
effecting  perfect  eombustion  in  the  surface. 

2nd.  The  transference  of  the  largest  practicable  pro- 
portion of  this  heat  to  the  water  in  the  boiler — to  be  at- 
tained by  the  judicious  arrangement  of  its  heating 
surface.  Theflrst  is  a  question  beset  with  oompUcatioa, 
the  second  one  of  comparative  simplicity. 

After  carefully  investigating  the  subject,  the  ooa- 
clnsion  at  which  I  have  arrived  is  that  we  cannot  assign 
to  carbon  a  smaller  heating  power  than,9000°  centigrade, 
which  is  equivalent  to  the  capacity  for  evaporatiag  16 
times  its  own  weight  of  water  from  100°  Fahrenheit.- 
The  average  duty  obtained  in  marine  boilera  at  present, 
must,  I  apprehend,  be  set  down  at  not  more  than  7^  Iba. 
of  water,  evaporated  by  1  lb.  of  coal,  or,  in  otlier 
words,  we  only  obtain  half  the  duty  which  theory 
assigns  to  the  fuel. 

The  heat  obtained  from  coal  is  evolved  by  the  chemical 
union  of  the  hydrogen  and  carbon  of  the  coal  with  the 
oxygen  of  the  atmosphere,  forming  with  the  former  sub- 
stance water,  and  with  Uie  latter  carbonic  acid;  and 
just  in  proportion  to  the  completeness  with  which  we 
transform  all  the  hydrogen  of  the  combustible  into 
water,  and  all  its  carbon  into  carbonic  acid,  without  ad- 
mitting any  superfluous  air,  will  be  the  temperature  pro- 
duced, and  (other  conditions  being  equal)  the  amount  of 
water  evaporated. 

But  here  I  must  not  omit  to  draw  yoor  attention  to 
the  important  fact  that,  if  through  the  defective  regula- 
tion of  the  air  supply  of  the  fiimace,  yon  cause  half 
this  gas  to  pass  off  up  the  chimney  unbumt,  the  heat 
wasted  is  more  than  17|  per  cent.,  because  the  gas  has 
robbed  the  furnace  of  the  heat  employed  in  its  own 
volatilisation,  or  transformation  from  the  solid  into  the 
gaseous  form.  Beven  and-a-half  per  cent,  is  by  no 
means  on  over-estimate  of  the  heat  subtracted  from  tho 
duty  of  the  carbon  by  this  process,  and  hence  we  airiTO 
at  the  result  that,  in  the  case  of  a  furnace  so  managed  aa 
to  dissipate  half  the  oarburetted  hydrogen  unbomt,  the 
waste  hieV  through  this  channel  alone  reaches  28  per 
cent.  That  this  amount  of  waste  actually  does  in. 
practice  often  take  place  from  this  cause  is  unquestioa- 
able,  since  I  have,  in  numerous  instances,  witnessed  thia 
per-centago  of  saving  effected  by  simply  altering  the 
conditions  governing  the  air-supply  of  the  furnace 
during  the  first  five  minutes  after  ooaUng — the  period  et 
which,  under  the  ordinary  system  of  furnace  manage- 
ment, or  rather  mismanagement,  this  great  waste  of  im- 
consumed  gas  takes  place.  In  abort,  I  have  rarely  seen 
an  instance  where  experiment  did  not  prove  that  witb 
bituminous,  or  north  country  coal,  a  saving  of  not  leas 
than  two-thirds  of  this  amount,  or  from  17  to  18  per 
cent.,  was  obtainable  by  these  means,  so  that  I  feel 
justified  in  saying  that  in  furnaces  so  oonstmced  efc 
present— <.«.,  with  no  provision  for  adapting  the  air- 
supply  to  the  dianging  conditions  and  consequent  vaiy- 
ing  requirements  of  the  fuel,  this  waste  of  a  large  pio- 
portion  of  the  gaseous  oonstitaents  of  the  coal  muak  be 
regarded  as  the  normal  state  of  things,  and  inseparaUe 
from  the  rude,  defective,  and  unintelligent  system  o£ 
furnace  management  pursued. 

Although,  as  a  general  rule,  the  combustion  of  th* 
carbon  of  the  fuel  is  effected  without  the  large  propor- 
tion of  waste  attendant  upon  that  of  its  gaseous  oaKi<- 
stitoents,  yet  oooaaionaUy — ^in  soch  a  cass^  for  jnrtnrwf^ 
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u  one  of  which  we  have  leoently  heard,  where,  in  the 
Soothem  Piusific,  the  flames  proceeding  from  the  top  of 
tilt  fbimel  of  one  of  her  Majesty's  ships  at  night,  were 
(ceidentaUy  mistaken  for  an  eruption  from  a  volcano  in 
one  of  the  peaks  of  the  Andes — a  great  waste  of  carbon 
oociirs.  Sach  a  state  of  things  as  this,  however,  can 
only  co-exist  with  most  defective  furnace  arrangements, 
involving  a  really  frightful  sacrifice  of  fuel. 

I  will  endeavour  to  describe  the  conditions  under 
wbieh  alone  I  conceive  such  an  occnrrence  as  described 
to  be  possible.  The  flame  emitted  does  not  extend  from 
the  furnace  through  the  flues  to  the  funnel-head,  as 
many  sappooe,  but  is  produced  by  carbonic  oxide  gas, 
generated  in  the  furnace  through  deficiency  of  the  air- 
sup^y,  passing  off  at  such  a  high  temperature  as  to 
preserve  the  temperature  necessary  for  ignition  after 
mixing  with  the  2^  volumes  of  atmospheric  air  required 
to  furnish  the  oxygen  needful  for  its  transformation  into 
carbonic  acid-  Now,  since  an  atom  of  carbon  in  com- 
bining with  1  atom  of  oxygen  only  yields  one-third  of  its 
heating  power — ^the  remaining  two-thirds  being  set  free 
npon  its  combining  with  the  second  equivalent  of  oxygen 
and  beaming  carbonio  acid — it  follows  that  two-thiids  of 
the  heating  powo:  of  all  the  carbon  passing  off  as  carbonic 
oxide  is  wiJbai. 

Unleasthoie  tie  something  more  than  ordinarily  &olty, 
ttthei  in  the  construction  of  the  fiimaco,  or  the  mode  of 
firing  pursued,  the  coating  of  the  tubes  with  soot  may 
be  regarded  as  the  necessary  precedent  to  the  exhibition 
of  flame  at  the  funnel  hecid,  as,  in  fact,  begetting  the  con- 
ditiona  under  which  it  oocnrs.  A  deposition  of  soot  on 
the  interior  of  tiie  tabea  simultaneously  diminishes  the 
diafl^  and,  in  a  still  greater  ratio,  the  steam  generated. 
Heavier  firing  is  resorted  to  to  keep  up  the  steam,  with 
the  effect  of  aggravating  the  previously-existing  evils. 
Ilame  makes  its  appearance  at  the  top  of  the  funnel, 
and  a  vicious  circle  of  evil  consequences  is  produced, 
which  eventually  re-act  npon  and  aggravate  each  other. 
The  waste  of  a  largo  proportion  of  the  coal  gas,  or  car- 
buretted  hydrogen,  contained  in  the  fuel  during,  say, 
the  first  third,  or  first  five  minutes  of  the  coaling  inter- 
val (as  ordinarily  takes  place  under  the  present  system 
of  furnace  management)  by  no  means  pre-supposes  such 
iXHiditioDS  in  the  arrangements  and  working  of  the  fur- 
nace la  would  subsequently  lead  to  the  dissipation  of 
carbon  as  carbonic  oxide.  The  fatal  sign  of  flame  at  the 
fiumel-head,  however,  announcing,  as  it  does,  a  thick 
layer  of  ignited  carbon  on  the  bars,  and  an  insuiEcient 
air  supply,  may  be  accepted  as  indicative  of  conditions 
betn^  present  in  the  furnace  which  must  have  been  pro- 
doctiTe  of  a  more  than  average  waste  of  oarburetted 
hydrogen  at  an  earlier  period. 

How  are  we  to  realise  in  practice  this  all-important 
•ad  indispensable  condition  to  economic  furnace  manage- 
laeot,  the  due  adjustment  of  the  air  supply — that  is,  the 
■npply  of  such  a  quantity  as  a  iphole,  and  so  distributed 
•■  to  period,  as  if  convert  all  the  hydrogen  of  the  fuel  into 
water,  and  aU  the  carbon  into  carbonic  [acid,  with  the 
admixture  of  the  snuillest  possible  quantity  of  surplus 
air  }    However  difficult  the  task  may  be,  it  is  neverthe- 
Jaas  moat  certain  that,  by  how  much  we  deviate  from  the 
MKTect  quantity,  either  more  or  less,  by  so  much  do  we 
£dl    short  of  "jgenerating  from   the  combustible  the 
ntoaost  amount  of  heat  it  is  citable  of  furnishing ;"  for 
the    laws  of  chemical  affinity  are  unchangeable  and 
ulnqnitons.     In  short,  this  danger  of  erring  on  either 
mde  may  be  said  to  be  the  SoyUa  and  Charybdis  to  which 
woyagera   in    search    of  perfect    economy    in    furnace 
nMnagement  are  expoeed,  and  safety  is  only  to  be  at- 
tained by  studying  the  landmarks  and  bearings  so  care- 
fiilly  as  to  be  able  to  steer  with  confidence  a  middle 
coune. 

Xbe  supply  of  air  which  enters  a  furnace  depends  upon 
the  rates  existing  between  the  piUl  exerted  by  its  chimney 
or  stack,  and  tiie  oistruetion  caused  by  the  layer  of  fuel 
on  the  gyrate-bars  and  a  more  or  less  confined  ashpit. 
Th0  fcnroe  of  the  pull  or  suction  exerted  by  the  stack  is 


the  difference  in  weight  between  the  oolunm  of  heated 
gas  it  contains  and  a  similar  column  of  air  at  the  tem> 
perature  of  the  atmosphere.  The  higher  the  tempera- 
ture and  the  taller  the  stack  the  greater  the  force  of  the 
draft,  and  vice  verta. 

The  gwat  practical  difficulty  which  stands  in  the  way 
of  obtaining  the  regular  flow  of  the  right  quantity  of  air 
into  the  furnace  is  the  fact  that  the  demand  is  not  a  con- 
stant but  a  varying  quantity.  Were  the  same  conditions 
always  present  in  the  interior  of  the  furnace — that  is  to 
say,  the  same  thickness  of  fuel  in  the  grate-bars,  and  the 
various  layers  of  this  fuel  at  similar  stages  of  combustion. 
BO  as  to  cause  the  supply  of  air  demanded  by  the  wants 
of  the  fuel  to  be  uniform,  then  the  average  rarefaction  or 
draft  in  the  stack  being  once  attained,  a  steady  supply 
would  enter  the  furnace,  proportionate  to  the  thickness 
and  closeness  of  the  layer  of  mel,  the  area  of  the  grate- 
bar  openings,  and  the  free  ingress  of  air  to  the  ashpit, 
which,  once  adjusted,  the  equable  and  economic  working 
of  the  furnace  would  be  secured.  Unfortunately,  how* 
ever,  for  the  cause  of  economy  of  fuel,  the  reverse  is  the 
case.  Kot  only  are  the  requirements  of  the  furnace  not 
uniform,  but  they  fluctuate  within  very  wide  limits, 
whilst  the  evil  results  in  waste  of  fuel  which  ensue  are 
aggravated  by  the  fact  that  the  furnace's  unaided  power 
of  supplying  itself  varies  in  an  inverse  ratio  to  its  re- 
quirements, being  least  when  these  are  greatest. 

Assume  a  coaling  interval  of  fifteen  minutes,  and  that 
towards  its  end,  the  carburetted  hydrogen  having  passed 
off,  a  layer  of  ignited  carbon  alone  is  left  on  the  bars, 
through  which  the  current  of  air  has  gradually  worn 
for  itself  a  series  of  channels  ot  perforations,  until  their 
united  area  is  more  than  sufficient  to  admit  the  right 
quantity  of  air  under  existing  amount  of  draft.  Let  us 
examine  the  condition  of  the  same  furnace  a  few  minutes 
later,  after  the  act  of  coaling  has  taken  place,  and  we 
shall  find  a  blacker  layer  of  fuel  on  the  bars,  the  chan- 
nels for  the  passage  of  air  which  previously  existed  in 
the  thinner  layer  obliterated,  and  the  temperature  of  the 
furnace  greatly  lowered  by  the  abstraction  of  heat  con- 
sequent upon  ue  introduction  of  the  charge  of  cold  fuel 
and.  volatilisation  of  its  gas  going  forward.  _  The  di- 
minished temperature  in  the  stack  comparatively  de- 
stroying the  draft  at  the  period  when  the  resistance 
offered  by  the  fuel  to  the  passage  of  air  is  greatest^ 
whilst  the  demand  of  the  furnace  is  at  its  highest  point, 
in  consequence  of  the  large  quantity  of  oxygen  required 
for  the  ignition  of  the  carburetted  hydrogen  gas  now  in 
course  of  rapid  evolution. 

As  the  necessary  sequel  to  these  conditions,  the  gas 
generated  passes  off  unbumt — worse  than  simply  wasted 
because  it  has  abstracted  a  portion  of  heat  from  the 
ignited  carbon  in  undergoing  transformation  into  the 
gaseous  form.  We  here  get  an  explanation  of  the  fact 
that  more  heat  is  practically  obtained  in  some  kinds  of 
furnaces  from  coke,  or  in  other  words  deprived  of  J 
part  by  weight,  of  that  portion  of  its  combustible 
matter  which  is  richest  in  heating  material  than  from 
coal  in  its  pure  state.  From  the  same  cause  also,  viz. — 
defective  furnace  management,  the  commercial  value  of 
coal  is  often  in  an  inverse  ratio  to  the  quality  of  ita 
bituminous  constituents  and  real  heat-giving  power, 
were  proper  means  employed  to  make  titis  practically 
available. 

In  short,  under  the  present  system  of  furnace  man- 
agement tixe  function  of  the  fomaoe  as  an  agent  for 
raising  steam  may  be  said  to  be  almost  entirely  sus- 
pended after  each  coaling  interval,  and  only  gradually  re- 
gained, the  furnace  virtually  assuming  the  office  of  a 
retort  for  the  manufacture  of  gas,  but  with  this 
difference  in  the  result,  that  the  gas  which  in  the  latter 
case  is  carefully  preserved  as  a  valuable  commodity^  is 
here  despatched  uneonsumed  up  the  chimney,  earrying 
off  at  the  same  time  the  heat  stolen  from  the  carbon  in 
effecting  its  volatilisation. 

Can  a  doubt  be  entertained  of  the  wisdom  and  de- 
sirability of  burning  this  gas  instead  of  wasting  it,  of 
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flUio^  the  farnace  with  flame  inatead  of  smoke,  of 
caiuing  the  generation  of  steam  to  proceed  with  ad- 
ditional rapidity  immediately  after  coaling  instead  of 
being  all  but  suspended  ?  Now,  all  that  is  required  to 
evoke  this  transformation  is  to  supply  the  gas  with  10 
times  its  own  measure  of  atmospheric  air,  and,  except 
in  a  few  exceptional  cases  of  badl^-constructed  furnaces, 
it  will  require  no  farther  solicitation  to  burst  into  flame. 

ON  ECONOMY  OF  F0EL  AND  PREVENTION 
OF  SMOKE. 

By  Captain  J.  Gordon  XoDaUn,  late  42nd  Highlanders. 

The  heating  surface  being  in  proportion  to  the  result 
leqaired,  there  is  still  in  ul  furnaces,  and  particularly 
in  those  of  marine  engines,  a  loss  amounting  to  at  least 
25  per  cent.,  arising  from  imperfect  combustion.  Indeed 
it  has  recently  been  stated,  on  the  authority  of  a  Boyal 
Commission,  that  our  best  Cornish  engines  only  utilize 
one-eighth  of  the  coals  burnt,  and  the  m^ority  of  engines 
not  more  than  one-thirteenth. 

In  order  that  I  may  explain  the  object  that  I  have  in 
view,  and  the  principle  of  my  system,  by  which  I  seek 
to  prevent  this  loss,  it  is  necessary  to  consider  the  nature 
of  those  effects  which  we  flnd  in  operation  in  the 
furnaces  of  our  engines. 

AVhen  coal  is  burnt  in  the  open  or  in  the  ordinary 
house  p;rate,  the  principal  products  of  combustion  are 
carbonic  acid  and  water ;  a  certain  portion  of  finely- 
divided  carbon  escapes  combustion  and  constitntea  the 
eoot  or  visible  smoke  of  a  coal  fire.  When  the  decom- 
position of  coal  is  effected  in  retorts  or  vessels  from 
which  the  air  is  excluded,  the  products  are  much  more 
numerous  and  complicated.  A  largo  amount  of  volatile 
matter  is  expelled,  partly  in  the  form  of  hydro-carbon 
gases,  and  partly  in  the  form  of  hydro-carbons  in  the 
state  of  vapour,  solid  coke  remaining  in  the  retort. 

Now  different  parts  of  the  furnace  frequently  represent 
the  conditions  of  the  open  fire  and  retort,  also  constantly 
varying  in  place  and  temperature.  In  the  laboratory  if 
we  want  a  smokeless  gas  flame  we  adopt  some  con- 
trivance similar  to  the  Bunsen's  burner,  in  which  a 
mixture  of  air  and  gas  takes  place  (as  in  some  varieties) 
through  wire  gauze,  the  particulars  of  air  and  gas  being 
thoronghly  distributed  through  the  entire  volume ;  the 
molecules  of  each  gas  coming  into  individual  contact,  a 
«ondition  that  is  essential,  and  the  result  is  a  smokeless 
flame,  in  which  ^laas  tubes  and  white  porcelain  capsules 
may  be  heated  without  becoming  blackened. 

This  would  not  be  the  case  with  the  ordinary  gas-jet 
burning  in  the  open ;  the  supply  of  air  in  this  is  abundant, 
but  it  IS  not  commingled  with  the  flame,  only  coming 
into  contact  with  the  outer  shell,  producing  a  flame  that 
deposits  a  thick  soot  on  any  other  object  placed  in  it, 
pomting  out  the  absolute  necessity  of  maintaining  the 
-conditions  of  combustion  that  we  possess  in  the  Bunsen's 
burner. 

It  would  be  simply  ridiculous  to  attempt  to  make 
gunpowder  by  the  haphazard  throwing  together  of 
saltpetre,  sulphur,  and  charcoal.  The  proportions  of  the 
gun  and  projectile  might  be  the  best,  but  what  result 
should  we  have  from  an  explosive  so  prepared  P  It  is 
doubtful  whether  it  would  ever  bum.  Is  there  not  a 
dose  analogy  between  this  and  the  well-constructed 
boiler  and  furnace,  and  the  condition  of  the  combustible 
material  represented  in  the  latter  by  the  imperfect 
mixture  of  air  and  flame  P 

Not  only  may  vast  quantities  of  nnconsomed  cirbon 
pass  off  in  a  dense  smoke,  but  also  volumes  of  invisible 
and  inflammable  gasss  escape  ignition,  as  they  would 
£rom  the  retort  of  a  gas  factory,  and  at  a  low  temperature 
the  furnace  may  actually  be  distilling  hydro-carbon  oils, 
•S  in  one  specially  built  for  that  purpose. 

It  is  this  visible  loss  in  smoke,  and  visible  loss  in  nn- 
oonsumad  gases  and  vaponrs,  which  it  is  our  object  to 
save  by  the  proper  admixture  of  the  atmospheric 
oxygen. 


Various  contrivances  have  been  proposed  for  thif 
purpose,  and  adopted  with  more  or  less  success.  Im- 
provements at  the  bottom  of  the  furnace,  as  in  ths 
ventilating  flre  bats,  which  make  a  better  distribution  of 
the  air,  at  the  lower  part  of  the  fuel.  In  others  the  air 
has  been  admitted  at  the  flre-door,  and  at  the  back  of 
the  bridge ;  but  the  volume  of  air  has  generally  been 
greater  than  necessary,  chilling  the  gases  below  the 
point  of  ignition,  the  stream  of  cold  air  only  coming  into 
surface  contact  with  the  heated  gases,  as  some  ocean 
currents  of  hot  and  cold  water  are  said  to  flow  side  by 
side  without  mingling  with  each  other. 

It  is,  therefore,  the  thorough  admixture  of  the  heated 
gases  with  air,  as  in  the  Bunsen's  burner,  which  is  the 
essential  feature  of  the  system  which  is  the  subject  of 
this  paper. 

The  object  in  view  I  seek  to  attain  as  follows : — 

In  each  tube  of  an  ordinary  tubular  boiler  is  inserted 
another  of  much  smaller  diameter,  perforated  at  its  end 
nearest  the  flre  in  such  a  manner  as  to  cause  an  indnoed 
draught  when  required,  by  a  current  of  air  flowing 
through  the  said  tube,  or  being  forced  through  by  a 
blower  or  steam  jet,  this  being  under  perfect  control  by 
opening  or  closing  a  valve.  Kach  of  the  boiler  tubes  is 
in  this  manner  filled  by  a  smokeless  flame  of  greait 
intensity — the  deposit  of  soot  and  dust  is  reduced  to  a 
minimum,  there  not  being  any  smoke  except  on  first 
lighting  the  fires.  No  obstruction  is  offered  to  cleansing 
the  tubes,  and  the  inner  ones  can  be  separately  un- 
screwed, or  removed  in  sets,  when  it  is  required  to  prick 
out  the  perforations  or  to  renew  the  ends. 

The  expense  is  small,  the  air  pipes  costing  not  mors 
than  a  few  pence  per  foot,  and  no  alteration  for  their 
introduction  boing  required  except  of  a  most  trifling 
nature. 

The  same  system  is  applicable  to  locomotives  and 
other  engines. 


ON  THE  INCREASING  SPIRAL  IN  HEAVr 
RIFLED  ORDNANCE. 

By  Commander  W.  Dawson,  K.V. 

Rotation  is  usually  imparted  to  elongated  projectiles 
by  means  of  ribs,  studs,  or  other  projections,  wbicb,  in 
their  exit  from  the  gun,traverse  suitable  parallel groores 
or  slots,  cut  to  receive  I  hem  in  the  bore,  at  an  angle  with 
the  axis  of  the  piece  proportioned  to  the  desired  ra^n^ty 
of  spin.  When  the  angle  which  the  slots  make  with  thie 
axis  of  the  gun  is  the  same  throughout,  uniform  spirals 
are  the  result;  but  when  the  angle  becomes  greater 
towards  the  muzzle,  the  grooves  form  curves  known  as 
increasing  spirals.  If  the  bore  be  conceived  as  lairl  open 
like  a  flat  surface,  the  uniform  spirals  will  appear  as 
straight  lines,  the  "uniformly  increasing  spirals"  as 
parabolas.  Each  point  in  those  parabolas  niake«  a 
different  angle  with  the  axis  of  the  gun.  and  would 
impart,  if  possible,  a  different  amount  of  rotation  to  every 
part  of  the  projectile.  As,  hrjwever,  a  rigid  iron  cylia- 
drical  body  cannot  have  every  point  in  its  length  rotated 
at  different  speeds,  one  "driving"  point,  or  ring  of 
"driving"  points,  is  selected  in  rear  of  the  centre  of 
gravity,  on  which  the  whole  effort  of  rotation  is  ron- 
centratrd.  A  second  ring  of  "  guiding"  points  before 
the  centre  of  gravity,  being  made  to  fit  the  grooves  very 
loosely,  tend  tu  check  any  extraordinary  deviation  from 
the  prescribed  route.  By  a  strange  hallucination,  even 
in  the  uniform  spiral  "  Woolwich"  guns,  the  effort  of 
rotation  is  concentrated  on  two  soft  no::-ceiitering  poiola 
in  each  groove,  instead  of  being  diffused  over  a  long  iron 
centering  bearing  extending  along  the  whole  cylindrical 
body  of  the  projectile.  Of  the  nineteen  rifled  guns  no^sr 
in  the  naval  service  thirteen  have  uniform  spirals,  which 
complete  one  turn  in  20,  30,  35,  36^,  37,  38,  and  4* 
calibres;  four  have  their  grooves  cut  as  "uniformly 
increanng  spirals,"  beginning  as  parallel  straight  lines 
at  thdr  origin,  progressing  at  parabolas,  and  endias  at 
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Om  mozzle  with  one  turn  in  35,  40  or  45  diameters; 
whilst  two  guns  have  a  compromise  between  the  two 
formg  of  spiral,  the  grooves  beginning  as  curves  of  one 
torn  in  100  calibres,  and  ending  at  the  muzzle  with  one 
torn  m  40  or  50  diameters.  This  diversity  of  twist 
apUjr  illustrates  the  guess-work  which  obtains  as  to  the 
proper  angle  of  spiral,  and  as  to  the  consequent  rapidity 
01  spin  necessary  to  ensure  stability  of  flight.  Ezperi- 
menta  were  made  in  1864-5,  to  determine  the  influence 
of  various  de^es  of  twist  with  uniform  spirals  upon  the 
taitisl  velocities,  from  six  6-3-inch,  7-ton,  "  shunt"  guns, 
^^i?^"*"^  "  recorded  of  the  corresponding  stabilities 
of  flight.  From  these  it  was  ascertained  "  that  the 
velocity  increases  as  the  amount  of  twist  decreases,  up 
to  a  certain  point,  viz. :  one  turn  in  50  (?  40)  calibres, 
where  the  velocity  is  greatest,  it  then  commences  to 
•™''^n-  The  loss  of  velocity  in  the  higher  twists  is 
probably  due  to  increased  friction  in  the  passage  of  the 
pngectUe  through  the  bore.  The  diminution  of  velocity 
in  the  case  of  the  low  twist  is  most  likely  owing  to  the 
pngectile  not  being  retarded  sufficiently  to  admit  of  the 
complete  combustion  of  the  charge."  The  initial 
velocities  were:— 
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To  know  what  effect  the  angle  of  uniform  spiral  has 
<m  stability  of  flight,  the  chief  object  for  which  rifling  is 
wtopted,  we  must  turn  to  Sir  Joseph  Whitworth,  who 
has -worked  out  experimenUlly  the  relation  between  the 
"nfth  of  the  projectile,  expressed  in  diameters,  and  the 
r^idi^  of  twist,  as  it  affects  the  polygonal  iron-bearing 
c«tenng  system.  This  was  tried  with  a  1-foot  gun  of 
«h03t  IJ  inch  calibre,  firing  25  ounce  charges  at  3  inches 
elevation.  It  was  found  that  one  turn  in  3435  calibres 
gave  perfect  spin  to  shot  three  diameters  in  length ;  that 
one  tnm  in  15-26  calibres  spun  shot  six  diameters  long 
pctfectlj ;  and  that  one  turn  in  7-13  caUbres  sent  shot  of 
■even  diameters  perfectly  true,  and  point  first.  These 
resulu  have  been  verified  as  regards  several  angles  of 
»P>ral  in  larger  caUbres,  so  that  Sir  Joseph  Whitworth 
now  recommends  one  Inim  in  18  calibres  for  heavy  guns, 
which  is  capable  of  giving  perfect  rotation  to  projectiles 
are  diameters  long;  whilst  the  French  or  "Woolwich" 
pon-centering  short-bearing  system  gives,  with  one  turn 
in  35  calibres,  only  a  wabbling,  waltzing,  movement  to 
dwU  of  2}  to  3  caUbres. 

No  experiments  exist  as  to  the  influence  of  various 
oegiees  of  final  muzzle  twist  upon  the  initial  velocity, 
nor  upon  the  stability  of  Bight,  in  the  case  of  spirals 
the  angles  of  which  increase  rapidly  at  the  muzzle. 
The  amount  of  spin  is,  in  these  cases,  determined  by 
toe  well-known  formula  fiuniliarly  called  "the  rule  of 
thnmb." 

The  professed  object  of  introducing,  in  1865,  increasing 
V**!*  for  the  stronger  and  heavier  wrought-iroo  coil 
gnns,  was  the  supposition— 1st,  that  the  projectiles 
Would  slip  away  more  rapidly  from  their  seats  next  the 
powder  chambert  than  when  uniform  spirals  were  em- 


ployed; 2nd,  that  these  assumed  quicker  commencing 
velocities  would  considerably  reduce  the  maximum 
powder  pressures  in  the  chambers ;  and  3rd,  that  this 
supposed  great  relief  to  the  chambers  would  prulonir 
the  lives  of  guns.  ° 

Now,  here  are  three  distinct  guesses,  each  one  of 
which  IS  opposed  to  experience  : — 

1st.  In  the  heavy  gun  competition  of  1863-5,  where 
all  the  conditions,  except  the  rifling  projections  and 
grooves,  were  identical,  Scott's  uniform  spiral  7-inch 
gun  projected  its  iron  bearing  flanged-centering  110 
pounds  shot  from  its  muzzle  59  feet  faster,  inflicting  a 
muzzle  blow  133  foot  tons  heavier  than  the  similar 
French,  or,  as  it  is  now  mis-called,  "  Woolwich"  gun, 
with  increasing  spiral  aud  studs,  the  report  stating  that 
"  the  French  system  has  decidedly  the  lowest  velocities." 
Again,  1865.  two  7-inch  guns  were  rifled  with  the  same 
final  angle  of  twist,  on  the  French  or  "  Woolwich " 
system  ;  one  with  uniform  and  the  other  with  increasing 
spiral,  and  the  latter  gave  21-2  feet  less  initial  velocity, 
and  56  foot  tons  lighter  muzzle  blow.  The  Professor  of 
Artillery  at  Woolwich  mentions,  in  his  "Modem 
Artillery,"  the  case  of  an  8-inch  gun  which  gave,  with 
uniform  spu-al,  35  feet  more  initial  velocity,  and  116  foot 
tons  heavier  muzzle  blow  than  its  increasing  spiral  com- 
petitor. Against  these  facts  we  have  guesses,  but  not  a 
single  experimental  datum. 

2nd.  The  Committee  on  explosives  have  recently  dis- 
covered that  the  maximum  powder  pressure  is  reUeved 
when  the  shot  has  moved  one  quarter  of  an  inch  in  its 
seat  when  using  rifle  large  grain  powder,  and  six  inches 
when  using  pebble  powder.  They  have  not  discovered 
that  the  shot  moves  through  the  first  quarter  of  an  inch 
of  its  inotion  quicker  with  either  the  uniform  or  the 
increasing  spiral  of  the  same  final  angle  ;  nor  is  it  at  all 
likely  that  they  will  ever  do  so.  But  they  have  found 
that  the  gun  in  its  rifled  state  sustains  somewhat  less 
powder  pressure  than  when  firing  the  same  charges  as  a 
smooth  bore.  If,  then,  any  difference  of  maximum 
pressure  in  the  chamber  can  at  any  future  time  be 
proved  to  obtain  between  the  two  forms  of  spirals 
having  the  same  final  angle,  it  is  difficult  to  foresee  in 
ftivour  of  which  it  will  be  found,  but  we  are  justified  in 
assuming  that  it  will  be  so  infinitesimal  as  to  be  rather  a 
curious  philosophical  phenomena  than  a  practical  con- 
sideration for  artillerists. 

3rd.  If  we  regard  tbe  shot  in  its  seat  as  a  valve  moved 
by  internal  pressure,  it  is  quite  evident  that  the 
maximum  pressure  which  is  relieved  by  that  motion 
cannot  extend  outside  the  position  of  the  base  of  the 
projectile  at  the  moment  when  that  pressure  is  registered. 
In  other  words,  all  the  evil  effects  upon  the  gun  due  to 
the  direct  aciion  of  Ihe  maximum  powder  pressure  must 
occur  either  in  the  charge  chamber  or  within  a  quarter 
of  an  inch  of  it,  if  using  R.  L.  G.  powder,  or  within  six 
inches  of  it  with  pebble  powder.  The  only  exceptions 
there  can  be  to  this  rule,  are  when  the  lateral  wriggling 
or  vertical  hammering  action  of  the  wabbling  projectile 
causes  a  momentary  obstruction,  and  the  area  of  tho 
maximum  powder  premure  might  naturally  extend  to 
the  point  where  the  jam  occurs ;  or,  when  the  projectile 
breaks  up,  and  the  pieces  become  permanently  wedged 
in  the  bore,  inflicting  a  blow  which  causes  the  gun  to 
burst  explosively,  as  has  repeatedly  occurred.  When, 
then,  the  shot  is  iVee  to  escape,  the  life  of  the  gun  is  not 
miterially  affected  by  differences  of.  powder  pressure 
within  the  possible  limits  which  could  obtain  under  any 
rational  supposition,  between  guns  rifled  with  the  same 
final  angle  of  twist  on  the  uniform  and  on  the  increasing 
systems.  There  is  now  in  use  at  Woolwich  a  10-inch  18- 
ton  gun,  having  18  inch-holes  bored  right  through  its 
walls,  for  crusher  guages,  which  has  fired  in  that  state 
several  hundred  60  to  87^  pounds  charges  with  400- 
pound  projectiles,  and  has  sustained  maximum  pressure 
of  60  foot  tons,  being  within  3  tons  of  as  great  a  strain 
as  that  sustained  by  the  35-ton  gun  in  firing  its  heaviest 
(130  pound)  charge  with  a  700  pounds  projectile ;  yet. 
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we  are  told,  that  the  interior  of  that  mutilated  gun  has 
not  suffered  from  these  excessive  powder  pressures.  An 
8-inch  gun  of  only  £^  tons  weight,  instead  of  9  tons, 
with  16  inch-holes  through  its  walls,  has  similarly  with- 
stood hundreds  of  rounds  of  35-pound  charges  and  185 
pound  projectiles,  though  its  proper  battering  charge  is 
but  22  pounds  with  115-pound  projectiles,  without  any 
internal  injury  from  powder  pressure. 

So  far,  then,  as  the  advantages  claimed  for  the 
increasing  spiral  are  concerned,  they  are  pure  guesses 
opposed  to  facts ;  and  it  if,  as  to  those  points,  a  matter 
of  indifference  whether  it  or  the  uniform  spiral  be 
adopted.  But,  on  this  baseless  hypothesis,  we  are  sacri- 
ficing in  vital  questions  the  effieiency  of  our  great  guns, 
for  the  increasing  spiral  necessitates  the  concentration 
of  rotary  effort  on  a  single  point  in  each  groove,  this 
point  being  represented  by  a  gun-metal  stud  I '45 
inches  in  diameter,  projecting  '195  inch  outside 
the  projectile,  and  wedged  into  an  under>cut  hole 
'16  inches  in  diameter,  and  '3  inch  deep.  Imagine, 
then,  attempts  to  rapidly  rotate  an  iron  cylinder,  12 
inches  in  diameter,  34*45  inches  long,  and  nearly  a  third 
of  a  ton  in  weight  (700  pounds),  by  a  ring  of  nine  such 
■tuds  placed  a. few  inches  behind  the  centre  of  gravity. 
Liateral  wriggling,  vertical  hammering,  and  wobbling 
forward  motion  in  the  bore,  with  widtzing  gyrations, 
"puffing"  noise,  and  "unsteady"  movements  in  the 
flight,  lessened  muzzle  blow,  and  reduced  range,  are  the 
natural  results.  To  overcome  these,  reduced  length  and 
weight  of  projectile  are,  in  all  the  large  calibres,  vainly 
resorted  to,  with  permanently  crippled  efficiency.  More 
rapid  twist,  and  consequent  more  perfect  rotation,  cannot 
be  given,  because  the  six-tenths  limit  of  bearing  which 
the  increased  spiral  necessitates  will  not  endure  the 
greater  effort.  The  sacrifice  of  shell-power  has,  there- 
fore, been  all  in  vain.  Within  the  last  three  years  six 
heavy  guns  are  known  to  have  been  permanently  dis- 
abled on  shipboard  by  their  own  projectUes,  whilst  firing 
at  targets;  and  five  others  are  known  to  have  been 
temporarily  disabled  for  some  hours  from  the  same 
cause.  How  many  more  naval  guns  have  been  com- 
pelled to  cease  fire  for  hours  has  been  kept  secret. 
But  when  two  18-ton  guns  were  so  disabled  on  board 


the  Sereules  in  1870,  the  Director-General  of  Naval 
Ordnance  officially  remarked  that  "the  crack  in  the  A 
(inner)  tube,  and  the  strainel  condition  of  the  B  (outer 
muzzle)  tube  over  the  crack,  art  $zaetlf  what  I  thould 
have  expected."  And  a  critical  examination  of  these 
suicidal  inquiries  shows  that  they  almost  invariably 
occur  near  the  muzzle,  where  the  shot  in  fuU  flight 
meets  with  enhanced  resistance  from  an  increasing 
angle  of  spiral.  The  fact  that  two  of  the  suicides  had 
uniform  spirals  is  sufficiently  accounted  for  by  the 
absurd  notion  which  obtains  of  rejecting  the  great  ad- 
vantage it  offers  of  employing  a  long  iron  bearing, 
extending  over  the  whole  cylindrical  body  of  the  pro- 
jectile, and  of  applying  it  in  the  form  of  strengthening 
ribs  cast  with  it,  instead  of  a  short  bearing  concentrated 
upon  weakening  stud  holes. 

The  "  Cemetery  of  Suicides  "  at  the  Royal  Arsenal 
has  had  several  interesting  specimens  added  to  it  rince 
the  introduction  of  increasing  spirals  with  short  aoit 
bearings,  some  of  which  illustrate  other  forma  of  self- 
destruction  incidental  to  the  French  or  "Woolwich** 
system.  First  in  order  comes  the  father  of  the  system, 
the  competitive  "  Woolwich"  7-inch  gun  already  referred 
to,  which  after  567  rounds  had  so  battered  its  bore  and 
spiked  its  upper  groove  by  the  blow  of  its  firont  upper 
stud,  that  it  was  ordered  to  "  he  fired  'under  precttution'  " 
against  bursting;  whilst  the  rifling  of  the  Scott  uniform 
spiral  gun  with  iron  ribbed  projectiles  was  as  perfect 
after  the  last  (417th)  round  as  when  it  left  the  fictory. 
The  Woolwich  "Infant"  of  35  tons,  though  not  yet 
committed  to  the  Cemetery  of  Suicides,  was  spiked  in 
the  lower  grooves  by  its  lower  rear  stud,  from  8  to  20 
inches  outside  the  point  to  which  the  maximum  powder 
pressure  extends,  in  the  effort  to  rotate  a  TOO-poond 
projectile  upon  nine  six-tenths  of  an  inch  points,  under 
the  propulsion  of  120  pounds  pebble  powder  charges;. 
With  a  uniform  spiral  and  Scott's  iron  flanged  sfaell, 
100  pounds  of  powder  would  have  sent  the  same  weight 
I  to  the  useful  fighting  range  of  1,500  yards,  with  the 
j  elevation  required  when  using  120  pounds  charges  at 
present  Tlien  there  is  a  12^-ton  gun,  in  which  a  shot 
breaking  up  through  its  stud  holes  wedged  itself  causing 
a  fearful  explosive  burst,  on  25th  September,  1868.    A. 
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converted  68-poon(3er,  of  95  cwt.,  met  witii  a  fearful 
accident  on  the  10th  AuguKt,  ISrO.  flinging  seventy-six 
pieoef  over  an  area  of  580  yards  by  150  yards.  Though 
this  Utter  gun  had  not  an  increaang  spiral,  its  1 1 4-poand 
projectile  was  balanced  on  a  cosple  Of  weakening  studs 
in  each  groove,  whidi  is  not  much  less  fatal  with  uniform 
than  with  increasing  spirals.  The  "Cemetery  of  Saicides" 
ia  hardly  more  instruciive  than  ihe  Ordnance  Inspector's 
reports  of  abrasions,  and  enlargements  and  erosions,  and 
otlier  injnriea  of  guns  not  permanently  disabled,  these 
maladies  being  either  caused  or  aggravated  by  the  studded 
■ystem,  which  an  increaring  spiral  necessitates.  Of  eight 
Lancaster  y6-cwt.  guns  having  increased  spirals  sent  to 
the  Crimea,  three  blew  their  own  muzzles  off;  but  once 
rid  of  that  portion  containing  the  increased  strain,  one 
of  these  guns  did  good  service  without  its  mnzxle.  (X 
forty-two  Parrot  guns  with  increased  spirals  used  at  the 
aiege  of  Charletton,  twenty-three  committed  suicide — 
Goieral  Gilmore  reporting  that  the  increaidng  strain 
thrown  on  the  muzzle  was  the  offending  cause.  Lancaster 
and  the  Americans  both  abaivdooed  the  increasing  spiral, 
aod  now  it  destroys  only  Briiish  Kims,  with  the  eminent 
tide  of  some  day  destroying  also  British  gunners. 

There  is  a  most  instructive  sphere  of  artillery  study 
at  iKcaent  locked  up,  which  might  he  opened  with  great 
advantage  to  science,  as  well  as  to  the  public  service,  if 
aome  member  of  F^liament  would  roova  for  a  "  Return 
of  all  guns  which,  since  1865,  had  been  obliged  to  cease 
fire,  tempoiarily  or  permaaently,  owing  to  self-inflicted 
injnries;  the  nature  and  position  of  such  injuries,  and 
the  period  which  elapsed  before  Are  could  resumed. 
Also,  for  a  return  of  all  guns  which,  since  1865,  had 
saatained  internal  damages  of  a  less  disabling  character, 
and  tiie  nature  aod  position  of  such  injuries."  Wo 
dutolidttian  be  in  a  position  to  trace  out,  in  each  case, 
ths  maladiea  of  British  guns,  and,  knowing  the  cause,  be 
*  long  way  towards  suggesting  the  remedy.  Mean\t  hile, 
the  ablest  aitiUeiy  officers  are  of  opinion  "  that  there 
az«  disadvantages  in  the '  Woolwich  '  system,  and  a  better 
system  ot  rifling  might  be  found,"  That  there  must  be 
ample  matter  fora  lengthy  official  return  is  evident  from 
the  examples  of  the  smcidal  effects  of  "Woolwich" 
Madded  projectiles,  given  in  the  table  on  the  preceding 
page. 


Batnrday,  Karoh  S3rd. 

ON  QUICK  STEAM  LAUNCHES. 
By  F.  J.  Bramwell,  Esq. 

foe  some  little  time  past  the  interest  of  naval  architects 
and  engineers  has  been  excited  b^  the  reports  which 
have  from  time  to  time  been  given  in  the  newspapers  of 
^  petfotmaocee  of  steam  launches  bnilt  by  Mr.  Thomy- 
<aoft,  of  Ohiswiok. 

nam  these  tepotts  it  has  appeared  that  steam  launches 
of  about  60  feet  in  lengUi  have  attained  speeds  varying 
from  17  to  19  statute  miles  per  hoar,  er  from  144  ^  ^^^ 
kncto  per  hour ;  speeds  which,  even  ia  this  day,  would 
be  conaideTed  very  good  for  the  finest  sea-going  steamers, 
and  q)eedi  whiim  have  hitherto  been  regarded  as 
impossible^  unless  the  vessels  were  at.  least  200  faetin 


be  writer  having  been  much  stmok  with  these  state- 
ments, and  with  those  made  to  him  by  engineers  who 
liad  witnessed  the  performance  of  the  launches,  thought 
it  mi§^  be  interesting  for  the  Institution  to  have  a  short 
pqier  npon  the  subject.  He  therefore  put  himself  in 
Mamnmication  with  Mr.  Thomycroft,  who  kindly 
■Qowsd  him  to  make  what  experiments  he  thought  fit. 
IVse  experiments,  which  have  taken  place  within  the 
last  ferw  days,  have  been  made  on  the  Jfirsiub,  of  which 
a  loD^itndineJ  elevation  is  hung  upon  the  wall. 

Tkir  launch,  as  appears  by  statemmts  in  the  papers, 
vBs  nmniag  in  the  autumn  of  last  year,  hot  her  engines 
hnring  bssa  pot  into  anottiflr  boat  she  was  laid  by,  and 


it  was  not  imtil  ten  days|  ago  that  steam  was  got  up  in 
her  with  the  new  onipnes.  Thus-  it  happened  that  the 
trials  were  made,  therefore,  with  ha  boat  in  an  inoom- 
plete  state  as  regards  her  cabin  fittings,  and  therefore  at 
a  aomawbat  lighter  draught  of  water  than  she  would 
otherwise  have  had. 

As  a  sufficiently  detailed  description  of  this  launch  has 
BO  recently  been  given  in  one  of  the  engineering  papers, 
the  writer  does  not  feel  justified  in  talcing  up  the  time  of 
the  Institntion  by  entering  into  particulars,  except  in  the 
briefest  possible-  manner.  He  will  therefore  content 
himsrif  by  stating  that  the  length  of  the  Miranda  ty^tss 
all  is  60  feet ;  on  water-line,  46ft  6in. ;  the  beam, 
efL  0in.;  on  water-line,  4ft.  9}ia.  The  drau^t  of 
water  in  running  trim,  with  six  persons  on  boara  and 
3  cwt.  of  coal,  is  2ft.  6in.,  taking  the  extisme  depth  of 
the  screw.  She  is  built  of  steel,  the  general  thickness 
of  tiie  plates  being  one-eighth  to  one-sixteenth.  She 
has  a  pair  of  inverted  direct-acting  engines,  having 
cylinders  of  6  inches  diameter  by  8  inches  stroke.  These 
engines  make  up  to  as  much  as  600  revolutions,  or  800 
fset,  of  the  piston  per  minute ;  their  ordinary  working 
speed,  however,  is  less  than  this.  They  drive,  a  two- 
bladed  screw  of  2ft.  6Mn.  diameter,  and  3ft.  4in.  pitoh. 
This  sorew  is  abaft  the  rudder,  which  is  made  in  an 
upper  and  lower  part,  joined  by  a  bow,  so  as  to  pass  the 
shaft,  which  is  placed  out  of  the  horisontal  line  to  ths 
extent  of  1  in  28,  the  after  end  of  course  being  the 
I  lower.  The  boiler  is  of  steel,  is  of  the  locomotive  type, 
'  and  has  a  total  heating  snrface  of  116  inches,  and  a 
total  fire-grate  surface  of  4^  feet;  the  barrel-plates 
are  -^  thick ;  the  fire-box  external  plates  also  -^ ;  and 
the  internal,  which  are  of  copper-plate,  are  f  thick ;  the 
stays  of  the  fire-box  are  }  diameter  and  4  inches  apart. 
The  fuel  is  ooaL  The  bcnler  is  fed  {by  a  3  mm.  Oifiiird 
injector. 

The  whole  weight  of  the  engines  and  boiler  witti  water 
in  it  up  to  the  working  level,  and  of  the  propellor-shaft 
and  propellor  is  about  40  to  41  cwt.,  or  4,448  to  4,6601bs. 

It  had  been  suggested  to  the  writer  by  those  who  had 
seen  the  boat  under  weigh,  that  when  a  certain  speed  was 
attained  tiie  form  of  wave  altered  very  materially.  For 
the  purpose  of  testing  this,  the  writer  caused  sockets  to 
be  fixed  at  the  stem  and  stem,  and  at  five  intermediate 
places  at  the  side  of  the  boat,  in  which  sliding  markers 
could  be  raised  and  lowered.  The  boat  being  ready  fop 
starting,  but  perfectly  quiescent,  those  markers  were 
lowered  until  they  just  touched  the  water,  and  their  posi- 
tion was  noted ;  ttiey  were  then  raised  clear  of  the  water, 
and  the  boat  was  got  under  weigh,  the  engines  being 
kept  at  200  revolutions  per  minute.  They  were  thrai 
lowered  until  they  touched  the  then  surfiroe  of  the  watery 
care  being  taken  that  the  persons  in  the  boat  remained 
in  the  same  plaoes  as  those  in  which  they  were  before  the 
boat  started.  The  surface  of  the  water,  as  ascertained  at 
this  rate  of  speed,  is  indicated  by  a  curve  on  the  diagram 
No.  2. 

The  experiment  was  then  repeated,  at  the  varying 
speeds  shown  on  diagram  2,  and  the  curves  corren>onding 
to  those  speeds  are  indicated  by  the  lines  marked  respec- 
tively. 

To  prevent  the  boat  having  any  "list,"  and  thus  spoil- 
ing the  experiments,  a  spirit-level  was  placed  from  gun- 
wale to  gunwale,  and  care  was  taken  to  keep  her  trimmed 
absolutely  horizontel  while  running.  The  level  was  also 
placed  fore  and  aft,  and,  having  been  adjusted  so  as  to  be 
horisontal  when  the  boat  was  quiescent,  the  variation 
from  the  horisontal  position  was  noted.  The  amount, 
which  ranged  from  3J  in.  in  100,  at  200  revolutions  per 
minute,  to  310  in  100,  at  660  revolutions  per  minute,  is 
also  shown  on  the  diagram.  .... 

The  writer  has  not  ventured  to  put  on  that  diagram 
the  undisturbed  levels  of  the  suriiaoe  of  the  water, 
because  he  thinks  it  must  be,  to  some  extent,  uncertain. 
He  cannot  tell,  therefore,  how  much  of  the  "  out  of  level 
of  the  boat  was  duo  to  the  rising  of  the  stem,  and  how 
much  to  the  fhlling  of  ths  stem,  out  his  opinion  is  vm, 
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in  almost  all  caaes,  and  certainly  at  the  higher  apeeds, 
the  water  at  the  stem  may  be  taken  as  representing  the 
unaltered  surface  of  the  riTer. 

The  next  point  which  the  writer  thoaght  it  would  be 
interesting  to  note  was  the  gross  indicated  H.  P.  at  each 
of  the  speeds. 

So  far  as  the  writer  has  ever  heard,  no  one  has 
attempted  to  indicate  engines  at  anything  like  600  re- 
Tolations  per  minate.  In  the  few  trials  that  have  been 
made  with  engines  ninning  at  about  between  200  and 
300,  the  indicator,  even  if  of  the  rery  best  kind,  has 
suffered  so  much  from  momentum  as  to  produce  oscillat- 
ing and  unsatisfactory  lines.  It  occurred  to  the  writer 
that  the  only  way  of  obtaining  diagrams  from  engines  at 
suoh  high  speeds  as  tiiose  of  this  boat  was  to  Imiit  the 
size  of  me  diagrams,  both  Tertically  and  horizontally. 
For  this  purpose  he  had  made  an  extremely  strong 
spring  for  his  Bichard's  indicator — a  spring  recording 
only  100  lbs.  per  inch  on  the  diagram  equal  to  only  \  of 
an  inch  movement  of  the  piston  in  the  cylinder  for  each 
100  lbs.  of  pressure.  With  this  arrangement  very  satis- 
fiustory  diagrams  haye  been  got.  The  actual  figures  are 
lying  on  the  table ;  the  e^argoment  of  two  of  them 
apftears  in  diagram  3. 

Lighter  spnngs  were  used  for  the  slower  revolutions, 
but  for  the  purposes  of  comparison  they  have  been  re- 
duced to  one  standard  in  figure  6. 

At  300  revolntiona  the  H.  P.  was  ll'Ofi ;  at  600  revo- 
lutions, 71*61. 

The  next  thing  to  be  ascertained  was,  what  was  the 
■peed  of  the  boat  at  theie  varying  revolutions. 

For  this  purpose  an  attempt  was  made  to  measure  a 
statute  mile  on  the  Surrey  shore,  below  Barnes-bridge, 
but  it  was  found  really  impossible  to  do  this  in  the  time. 
A  quarter  of  a  mile  was  then  suggested,  and  even  laid  out, 
but  it  was  felt  that  runs  of  so  short  a  length  would  be 
looked  upon  as  mere  "  spurts,"  and  would,  ther^re,  be 
tmsatis&ctory.  It  was  consequently  determined  to  rely 
upon  the  6-in.  ordnance  map,  a  copy  of  which  (dingram 
4}  is  on  the  table,  and  a  mile  was  taken  on  that  fix>m 
Barnes  Railway-bridge  down  to  Chiswick,  as  shown  on 
the  map.  For  the  purpose  of  a  more  extended  run,  it 
was  determined  to  take  the  ordnance  measurement  frt>m 
Barnes  Bailway-bridge  to  Putney  Old-bridge.  This 
l^pears  by  measurement  to  be  3)  statute  miles  and  88 
yards.  The  first  run  was  made  up-stream  with  the  tide, 
bat  against  a  brisk  wind,  from  Putney-bridge  to  Barnes- 
bridge;  this  was  done  in  11  min.  33  sees.  A  oonnter 
was  ke^t  in  gear ;  the  total  number  of  revolutions  was 
6,131,  giving  a  mean  of  630  a  minute.  It  was  clear  a 
greater  speed  could  have  been  maintained  so  far  as  the 
engine  and  boiler  were  concerned,  but  it  was  feared  that 
the  injector  was  hardly  large  enough  to  supply  the  re- 
quired quantity  of  feed  water,  and  Uierefore  the  link  was 
notched  back.  This  "  up-stream  "  run  gives  a  speed  of 
18-44  miles  per  hour.  The  joamey  down  from  Bames- 
brid^  to  Putney  was  made  in  11  min.  39  sec.  against 
the  tide  (which  was  not  a  strong  one),  and  with  the  wind 
for  a  considerable  portion  of  the  journey. 

The  total  numbw  of  revolutions  was  6,766,  giving  just 
under  680  revolntiona  as  the  mean  per  minute.  This 
increase  of  60  revolutaona,  and  the  wind  being  generally 
in  the  boat's  favour,  account  for  the  fact  that  the  Journey 
against  the  tide  was  made  in  only  six  secMids  longer  than 
the  journey  with  the  tide.  At  the  very  last  of  the  run 
the  engines  were  making  600  revolutions  per  minute, 
Hr.  Thornycroft  having  found  that  he  had  water  enough 
in  his  boiler,  and  being  thereby  enabled  to  give  ue 
engines  full  steam  without  risk.  The  speed  of  this  run 
is  18-28  miles  per  hour ;  the  mean  of  the  two,  therefore, 
IS  18-36  miles  per  hour,  a  mean  which  clearly  would  have 
been  considerably  increased  if  the  "  up  "  run  had  been 
made  at  the  680  revolutions  the  "  down  "  ran  was  made 
at. 

For  the  purpose  of  discovering  error  in  the  observa- 
tions, if  any  error  had  crept  in,  the  time  was  taken  bot^ 
onthe"up"  and  "down"  trip  in  passing  the"Crab- 


tree,"  Hammersmith-bridge,  and  the  lower  end  of  Oi» 
measured  mile  at  Chiswick. 

Diagram  No.  6  shows  by  the  horizontal  line  the  whole 
distance  from  Putney  to  Barnes,  and  the  distance  between 
the  intermediate  points  of  observation,  and  by  the 
heighU  the  minutes  occupied  from  the  time  of  starting 
to  uie  time  of  reaching  any  such  point.  If  the  spera 
had  been  actually  uniform,  of  course  the  sloping  &ne« 
would  have  been  straight. 

It  will  be  seen  that  the  departure  from  the  straight 
is  very  small,  and  is  no  more  than  might  fairly  be  ex- 
pected in  the  variation  of  speed  of  en^e,  and  not  in 
any  case  such  as  would  be  due  to  a  serious  error  in  the 
observations. 

The  white  line  shows  the  up-stream  voyage,  and  the 
red  line  the  down-stream  voyage.  The  dotted  white 
line  shows  the  up-atieam  voyage  applied  against  the 
down-stream,  in  order  the  more  readily  to  compare  th» 
speeds.  It  will  be  seen  that  these  lines  cross  each  oUmt 
twice.' 

Buns  were  then  made  upon  the  mile  at  varying  revo- 
lutions. The  particulars  of  those  are  to  be  found  in 
Diagram  6. 

from  this  it  will  appear  that  666  revolutions  give  18.66, 
600  gives  16-16speed;400, 11-82 speed:  300, 11-06 speed; 
200,  4-02  speed.  100  revolutions  could  not  be  taken,  •• 
it  would  not  have  given  a  rate  sufficient  to  have  strmnMid 
the  tide. 

Diagram  No.  6  not  only  shows,  as  has  already  been 
said,  the  indicated  H.P.  at  the  different  number  m  revo- 
lutions, and  the  speed  of  the  boat,  but  it  gives  also  that 
of  the  screw  in  feet  per  minute. 

The  slip  of  the  screw  will  be  found  to  be  for  600  ze- 
volntioDS,  14-7  per  cent. ;  for  400  revolutions,  21-S  per 
cent ;  for  300  revolutions,  12-9  per  cent. ;  and  300,  7*1 
per  cent  The  highest  point  of  observation  on  which 
any  measurement  of  distance  was  taken  was  666  revolu- 
tions, at  which  point  the  slip  of  the  screw  was  11-3. 

The  displacement  of  the  boat  at  the  draft  of  water  on 
which  she  was  tried  was  about  3-73  tons.  If  the  speeds 
at  the  varying  revolutions  be  reduced  from  statute  miles- 
into  knots,  and  then  the  formula  VXD}-  I.H.P.,  be 
employed  to  ascertain  the  co-efficient  of  steam-ship  per- 
formance, the  following  resulte  will  be  obtained : — 

At  600  revs,  the  co-efficient  will  be  160. 

,.  400  „  „  „         „        106. 

„  300         „         „         „        „        131. 

n  200  »  »  ..  »         1»1- 

In  conclusion,  the  writer  has  to  thank  Mr.  Tborney- 
croft,  and  be  thinks  the  Institution  will  also  thank  him, 
for  Uie  readiness  with  which  he  has  allowed  these  ex- 
perimente  to  be  carried  out,  and  m<»e  than  that,  Car 
having  made  that  which  the  writer  believes  to  be  a  rcsl 
step  in  tho  science  of  steam  propulsion ;  and  he  tmste 
that  these  unusual  and  wholly  unexpected  resolts  of 
speed  will  call  the  attention  of  naval  architects  and  engi- 
neers to  the  subject  of  improving  the  velocity  of  laige 
sea-going  steamers. 


ON  THE  FORCE  OP  THE  RUDDER,  WITH  A 
READY  WAY- OF  CALCULATING  THK  SAMS 
IN  HORSE  POWER:  AND  QUESTIONING  THE 
SUPPOSED  UTILITY  OF  BILOE  KEELS. 

By  Henry  Sansford,  Esq.,  Associate. 

Several  papers  have  been  read  before  this  institotMn 
on  different  kinds  of  rudders,  and  referring  also  to  the 
great  fonse  of  the  rudder,  with  the  difficulty  of  control- 
ling that  force  in  large  ships ;  but  there  are  atiU  two  or 
three  matters  connected  with  the  subject  requiring  far- 
ther investigation,  and  from  which  useful  infonnatiao 
m^  be  derived. 

Putting  the  helm  down,  and  altering  a  ship's  conrae, 
say  from  north  to  south,  compels  her  to  perfwm  half  a 
revolution,  by  revdvim^  v  centre  within  herad^  bar 
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ynitii  thowing^,  at  the  same  time,  she  has  passed  along;  an 
irregular  semi-circle ;  this  effect,  we  know,  is  caused  by 
the  water  impinging  on  the  rudder  with  a  force  in  pro- 
portion to  the  rate  at  which  the  vessel  is  moTing. 

This  centre,  or  point  of  the  keel  on  which  a  Tessel 
rsToIres,  is  very  difficnlt  to  determine.  I  am  disposed  to 
Hank  that  when  a  ship  is  said  to  bo  in  good  trim,  about 
the  centre  of  tho  floor  (taking  its  length  and  breadth)  is 
her  point  of  gyration  ;  bnt  if  not  in  trim,  the  longitudi- 
nal centre  of  her  gravity  or  total  weight  (if  I  may  so 
express  it),  becomes  the  point,  and  I  confess  I  do  not  see 
a  way  to  determine  it  exactly. 

Tlie  main  thing,  however^  is,  that  a  ship  has  a  centre 
on  which  she  pivots  in  obeym^  the  action  of  the  rudder, 
and  one  in  particular  in  which  she  obeys  that  action 
better  than  when  that  centre  is  changed ;  and,  as  a  rule, 
this  action  is  much  further  from  the  stern-post  than  the 
stem,  thus  giving  the  rudder  a  longer  lever  to  exert  its 
force  in  guiding  the  ship,  regarding  that  turning-point 
as  a  fiilcmm. 

The  longer  tho  ship  the  greater  the  power  required  to 
turn  her  round,  hence  it  is  important  to  know  the  where- 
abouts of  her  centre  of  gyration,  and  what  excess  of  lover 
the  rudder  has  to  act  on  to  overcome  tho  forward  resist- 
ance ;  because,  while  (say)  her  starboard  side  from  this 
centre  to  the  stem  is  turning  and  forcing  the  water  one 
way,  her  port  mde  from  the  centre  to  the  stem  is  turning 
and  forcing  water  in  the  opposite  direction. 

Take  for  example  a  ship  of  300  feet  long,  if  her  re- 
Tolving  centre  is  only  130  feet  from  tho  stem,  then  the 
rudder  has  a  leverage  of  1 70  feet  to  overcome  tho  fer- 
waid  r^staaoe,  and  she  probably  steers  easily ;  but  ii^ 
on  tile  contrary,  her  centre  of  gyration  is  much  nearer 
to  the  stern-post,  she  will  be  fSnnd  to  steer  badly,  and 
the  Boggeition,  as  a  remedy,  would  probably  be  to  in- 
cieue  the  size  of  the  rudder,  although  altering  her  trim 
might  produce  a  better  result. 

A  vessel  at  anchor  in  a  tide-wa^  takes  a  sheer  very 
quickly,  because,  if  she  has  a  pivoting  point,  then  it  must 
be  the  outer  edge  of  the  hawse-pipe,  and  the  flowing  tide 
quickly  adjusts  any  displacement  of  water.  To.calculate 
the  power  of  a  rudder  guiding  a  ship,  the  depth  of  water 
she  draws  has  to  be  considered,  as  well  as  the  force  of 
current  created  by  the  speed.  A  ship  drawing  26  feet, 
displasing  water  at  her  keel  of  a  pressure  of  13  pounds 
on  the  square  inoh,  we  cannot  wonder  if  a  difficulty  is 
fbond  in  steering  her,  but  the  mean  of  that  depth  gives 
a  presrare  equal  only  to  6^1bs.  on  the  square  inch  that 
the  water  bears  on  tiifi  rudder,  which,  forced  against  it 
at  the  vessel's  speed  per  hour,  is  the  actual  power  of  the 
helm. 

In  ascertaining  this  amount  of  force,  the  area  of  the 
roddcrr  has  also  to  be  taken.  A  large  iron-clad  is  full^ 
150  feet,  which  may  be  got  over  to  an  angle,  making  it 
eqaal  to  a  square  of  50  superficial  feet,  dragged  through 
water  of  an  average  resisting  power  of  G]^lbs.  on  {he 
«qai«  tDch,  at  the  rate  of  10  knots  per  hour ;  the  power 
reqiur«d  to  do  that  is  tho  force  executed  by  tho  rudder 
ia  tnraing  snch  a  ship  round  when  going  at  that  speed. 

Thinking  it  desirable  that  the  amount  of  this  force 
shonld  be  estimated  in  horse-power  by  some  easy  method, 
not  being  a  mathematician  myself,  I  applied  to  others, 
bat  they  were  unable  to  solve  the  problem;  I  have, 
thervfora,  worked  it  out  in  my  own  fashion,  and  I  should 
be  glad  if  any  scientific  gentleman  present  would  point 
out  if  it  is  erroneous.  I  start  with  the  data  proposed  in 
a  psper  I  read  last  year,  that  was  not  contradicted — 
viz.,  that  no  floating  body  can  move  through  water 
without  sending  the  displaced  water  to  the  sur&ce;  and 
finding  from  reports  of  trial-trips  that  vessels  in  turning 
usually  lose  at  least  one-sixth  of  the  speed  they  were 
gptn^  in  a  straight  course,  that  proportion  has  been 
adopted.  Take  a  ship  drawing  2G  fuet,  going  12  knots 
per  hour ;  rudder  ISO  feet  area  put  over  to  an  angle 
of  SO",  which  in  water  I  consider  would  be  equal  to 
^  feot  square,  at  a  medium  depth  of  13  feet,  and  re- 
dnca'  tpeed  to  10  knots ;  one  knot  in  six  minutes  equal 


to  1,012  feet  per  minute.  This  would  be  equal  to  raising 
a  volume  of  water  1,012  feet  long,  10  feet  by  6  feet,  13 
feet  high  in  a  minute : — 

1,012 
60 


60,600  cubic  feet 
6 


303,600  gallons  of  water 
10 


3,036,000  pounds  of  water 

Watts'  calculation,  32,000  pounds  of  water  raised  one 
foot  per  minute  :=l  H.P. 

32,000   pounds   -f  10  =  3,200  ^   13  =  247  gallons 
raised  13  per  minute. 

303,600  gallons  -f  247  =  1,28»H.P.  force  of  rudder. 

Taking  into  consideration  that  the  lower  part  of  the 
rudder  is  much  broader  than  the  upper  part,  some  of  the 
largest  iron-clads  have  a  force  of  1,100  H.P.  at  a  similar 
angle,  hence  tho  difficulty  of  putting  tho  helm  down. 

This  amount  of  force  will  probably  astonish  many 
who  have  not  gone  into  the  question.  A  ship  the  length 
of  the  Warrior,  380  feet,  takmg  her  centre  of  turning  at 
two-fifths  from  the  stem,  has  to  displace  a  volume  of 
water  26  feet  deep,  equal  to  two  semicircles,  one  a  radius 
of  152  feet,  the  other  228  feet,  whenever  her  head  is 
turned  half  round  the  horizon,  or  from  north  to  south ; 
the  power  to  accomplish  this  displacement  in  six  or 
seven  minutes  must  be  very  great. 

Swinging  a  vessel  round  iu  a  quiet  dock  is  found  to 
be  a  very  slow  and  laborious  process,  even  with  a  po wer- 
ful  and  well-manned  capstan.  If,  then,  it  requires  this 
amount  of  power  to  turn  these  large  ships  round  in  fine 
weather,  it  is  not  difficult  to  understand  why  in  bad 
weather,  making  but  little  headway,  occasionally  they 
wlU  not  answer  the  helm  at  all ;  or  that  it  was  found 
next  to  impossible  to  get  the  heed,  of  the  Great  Emtirn 
round,  when,  during  the  heav^  gale  in  which  she  was 
disabled,  she  rolled  helplessly  m  the  trough  of  the  sea 
for  BO  many  hours. 

I  once  saw  the  Minotaur  in  the  Channel  off  Portland, 
under  sail  alone,  in  a  moderate  breeze  ;  she  might  have 
been  going  five  knots,  when  she  went  about.  We  did  not 
time  her  by  the  watch,  but  it  was  the  opinion  of  threa^r 
four  who  were  looking  at  her  that  she  was  in  stays  over 
a  quarter  of  an  hour.  The  helm  could  have  had  no 
power  the  last  ten  minutes,  it  was  only  the  two  forward 
topsails  aback  that  at  length  got  her  round. 

When  a  vessel  has  bilge-keels — ^those  very  question- 
able appendages  to  prevent  rolling — there  is  another 
force  acting  against  the  power  of  the  rudder.  A  large 
ship  so  fitted,  lying  over  at  an  angle  of  15  degrees, 
brings  the  leeward  ono  to  a  perpendicular  at  a  depth  of 
some  20  feet  below  the  surface  of  the  water,  offering  a 
great  resistance  to  the  turning  of  the  ship  ;  that,  with 
equal  area,  would  be  equal  to  the  power  of  tho  rudder, 
'nmere  the  speed  of  the  rotary  motion  equal  to  the  for- 
ward one;  but  I  find  from  the  report  of  many  trial 
trips,  that  the  speed  of  the  former  is  not  more  than  one- 
-sixteienth  of  the  latter  or  forward  one. 

Should  any  advocate  of  bilge-keels  doubt  their  resist- 
ance to  tho  turning  of  a  ship,  let  them  take  a  plank  20 
feet  long  and  1$  inches  deep,  weighted  to  float  edgeways 
level  with  the  water ;  then  make  fast  one  end,  and  with 
a  rope  drag  on  the  other ;  until  the  plank  has  made  a 
half-circle ;  knowing  that  force,  then  calculate  how 
much  would  be  required  to  turn  180  feet  long  20  feet 
below  the  surface.    Tho  result  will  be  instructive. 

Having  termed  bilge-keels  as  questionable  appendages 
to  prevent  rolling,  I  do  so  for  this  reason — tl:^t  a  ship 
does  not  of  herself  roll  in  the  water,  but  with  the  watc^ 
or  wave  iu  motion.    A  ship  is  comparatively  still;  a 
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heavy  wave  comes  on,  lifting  her  ap  sideways,  and  pass- 
ings under  her,  the  vessel  rolls  over  to  her  other  side, 
slidinK  down  the  receding  wave  into  the  hollow  between 
it  and  the  next  one ;  when,  if  another  wave  did  not 
follow  on,  she  would  soon  remain  still,  having  regained 
her  equilibrium  or  perpendicular. 

Although  a  landsman,  I  have  repeatedly  watched 
vessels  rolling,  both  in  rough  and  very  heavy  weather. 
A  moderate  sea  on  the  beam  or  quarter  lifts  the  ship  in 
the  direction  she  is  going ;  bnt  a  heavy  beam  sea  ap- 
pears to  strike  the  ship  low  down,  lifting  her  up  with 
the  deck  inclined  towards  its  crest;  and  this  is  the 
critical  moment  when  a  large  ship  resisting  or  checking 
the  base  of  the  wave,  the  upper  part  flows  on,  breaks  on 
board,  and  the  vessel  is  said  to  ship  a  green  sea.  A  vessel 
rolls  deeper  and  easier  before  the  wind  with  a  heavy  sea 
following,  catching  her  sometimes  under  one  quarter  and 
occasionally  the  ouier ;  with  nothing  to  counteract  this 
lifting  power,  a  ship  thrown  over  on  one  side  has  to  re- 
cover herself ;  but  if  another  sea  does  not  again  lift  her, 
the  rolling  quickly  diminishes.  What  is  termed  the 
periodic  time  of  a  vessel  rolling,  appears  then  Ax)m 
actual  observation,  is  the  time  it  takes  for  succeeding 
'waves  to  follow  on,  and  tumble  the  ship  from  one  side  to 
the  other 

Watch  two  or  three  bo^s  making  a  boat  roll  in  a  river, 
80  long  as  they  go  from  side  to  side,  the  boat  rolls — the 
moment  they  cease,  the  boat  becomes  stiU  again.  A  ship 
under  sail  heels  over  according  to  the  strength  of  the 
wind,  more  or  less  as  it  increases  or  lessens ;  the  wind 
dying  away  she  becomes  upright ;  there  is  no  inherent 
power  in  u  sailing-ship  or  steamer  to  go  from  side  to  side 
uke  a  pendulum,  unless  some  external  force  continually 
acts  on  them.  An  iron  light-ship  in  the  Bristol  Channel, 
fitted  with  rolling  chocks  15  inches  deep,  proved  pretty 
clearly  that  she  rolled  with  the  water,  not  in  it,  for  in  a 
short  time  the  spaces  between  the  chocks  were  completely 
filled  up  with  mussels,  that  when  removed  amounted  to 
tons  in  weight ;  now,  had  the  vessel  have  rolled  in  the 
water,  the  dash  against  the  chocks  would  have  prevented 
the  mussels  taking  up  such  snug  quarters. 

If  therefore  bilge-keels  do  not  prevent  tolling,  and 
interfere  with  the  steering  of  a  ship,  why  continue  the 
nse  of  them  ?  I  ask  the  question,  may  not  the  difficulty 
of  steering  some  of  the  large  iron-clads  (having  to  be 
fitted  .with  hydraulic  or  stMm-power  for  the  purpose), 
be  caused  by  their  requiring  so  much  more  helm,  in  con- 
sequence of  the  resist«nce  of  their  bilge-keels  ?  It  might 
be  a  useful  experiment  to  remove  them  from  the  one  that 
steers  the  worst,  and  carefully  observe  if  any  clumge 
took  place  either  in  rolling  or  steering ;  I  cannot  fancy 
she  would  be  in  any  way  a  worse  uiip  after  their  re- 
moval, and  most  certainly  an  easier  one  to  steer.  I  am 
not  aware  that  the  question  of  the  value  of  bilge-keels, 
or  their  interfering  with  the  steering  of  a  ship,  has  been 
brought  before  this  institution,  and  I  feel  that  an  ex- 
pression of  the  opinion  of  practical  men  might  be  very 
useful,  as  several  of  our  large  iron-olada  are  fitted  with 
them. 
_  Kow  that  so  many  merchant  steamers  are  being  built, 
eight  and  nine  times  the  length  of  their  beam,  wiui  com- 
pratively  small  engine  power  for  long  voyages,  it  will 
be  useful  for  the  masters  of  those  vessels  to  have  some 
ready  method  of  calculating  the  power  absorbed  by  the 
rudder  at  given  angles,  to  compare  with  the  power  of 
engine.  A  vessel  of  this  class  was  lost  not  long  since ; 
had  her  captain  known  the  relative  power  of  his  engine 
and  rudder  he  would  probably  have  kept  a  better  oOing, 
and  saved  the  ship.  To  first-class  steamers  with  power- 
ful engines  it  may  not  be  of  so  much  consequence,  but 
sfill  a  correct  knowledge  of  speed  and  rudder-power 
would  be  a  help — as  head  to  sea,  in  heavy  gales,  the 
mdder  has  little  guiding  power ;  and  at  an  angle  sup- 
posed needful  to  get  a  verael  out  of  the  trough  of  the  sea, 
might  almost  nullify  the  power  of  the  engine.  It  may 
be  said  a  seaman  knows  all  these  things  intuitively, 
nevertiieless  the  observations  of   a  landsman,  without 


responsibility  to  distract  hia  attention,  may  suggest  new 
ideas,  and  partly  with  this  view  I  have  written  thia 
paper. 

THE    FISK-TAIL   EUDDEB. 
By  J.  llMgregor  Crpft,  X.P. 

I  beg  to  submit  models  of  my  plan  of  mdder,  for 
vessels  of  all  classes,  and  which  I  have  designed  from 
the  motion  of  a  fish's  tail,  when  he  desires  to  turn. 

Many  vessels  have  been  fitted,  and  the  success  of  the 
rudder  proved,  by  quicker  turning,  and  not  stopping  the 
way  to  the  same  extent,  aa  with  otiier  forms  of  mdaers. 
In  the  management  of  war  ships,  particularly  of  the  ram 
class,  the  importance  of  my  principle  ought  not  to  he 
overlooked. 

I  annex  the  latest  reports,  and  test  trials,  of  the  fiah- 
tail  rudder  in  all  weathers,  and  think  the  subject  worthy 
of  consideration  and  discussion. 


ON 


THE    CONSTRUCTION,    STEEEING,    AND 
PEOPELLING  SCREW  BTEAMEBS. 
By  George  Seynumr,  F.O.S. 

With  your  kind  permission  I  feel  pleasure  in  readings 
a  paper  on  the  construction,  steering,  and  propelling 
screw  steamers,  to  which  subject  I  have  for  some  time 
given  a  good  deal  of  attention.  By  the  present  mode  of 
building  screw  vessels,  as  you  are  aware,  the  hall  of  the 
vessel  is  built  in  the  ordinary  manner,  with  the  excep- 
tion of  the  after-part  or  run  of  the  ship ;  hen  we  find, 
instead  of  the  run  of  the  vessel  continuing  in  an  nn- 
broken  line  to  the  stem-post,  a  large  hole  or  apeitare  is 
cut  in  the  dead  wood,  right  through  the  vessd ;  in  thia 
hole  or  aperture  the  propeller  it  placed,  and  abaft  thia 
comes  the  outer  stern-post,  to  which  the  rudder  is 
attached.  Now  my  objections  to  thia  mode  of  applying- 
the  screw  and  rudder  are  :^ 

1st.  The  large  hole  cut  in  the  after-part  of  fli» 
ship  must  tend  to  weaken  her.in  this  puticuuur  part ;  and 
2nd.  The  screw  being  placed  in  this  aperture  wOTka 
at  a  great  diseidvantage,  its  free  action  being  interfered 
with  by  the  frame  of  the  aperture  which  surrounds  it« 
and  through  this  confined  space  the  screw  has  to  faro» 
its  way  at  an  expense  of  several  horse-power  required  t» 
drive  it ;  and  further,  this  large  hole  cuts  several  feet  off 
the  length  of  the  ship,  in  &ct  shortens  her  to  that 
extent,  aa  the  ship  ends  at  the  inner  Btem-poat«  and  1h» 
water  collapsing  at  this  point  enters  the  aperture  and 
forms  an  eddy,  which,  together  with^the  after-stem-poet 
and  rudder,  becomes  an  additional  resistance  or  drag  to 
the  forward  motion  of  the  vessel, 

3rd.  The  water  thrown  back  by  the  screw  on  the 
after-stern-post  and  rudder  reduces  to  a  certain  extent 
the  effective  action  of  the  screw,  and  hence  a  great  waste 
of  power. 

4th.  The  present  position  of  the  rudder,  hong  on  th« 
after-side  of  an  isolated  stem-post  and  exposed  to  being 
broken  or  carried  away  by  the  blow  of  a  sea  or  the  ship 
touching  the  ground,  must  always  be  a  source  of  greet 
anxiety  to  a  careful  master.  The  rudder,  I  may  say,  k 
the  life  and  soul  of  the  ship ;  on  it  depends  her  safe^mt 
-all  times  whilst  at  sea,  and  custom  alone  has  reconoled 
us  to  its  being  placed  in  its  present  dangerous  poeitum, 
without  any  safeguard  or  protection  of  any  kind.  He 
balance  rudder  lately  introduced  into  our  men-of-war  is 
even  more  dangerous ;  this  rudder  is  merely  £utened 
top  and  bottom,  working  in  a  loose  hush  at  the  extremity 
of  the  keel,  and  is  extremely  liable  to  get  out  of  order  by 
a  blow  of  a  sea,  a  shot,  or  bf  the  ioel  of  the  vesael 
touching  the  ground ;  besides,  it  is  found,  from  its  great 
size  offering  such  a  breadth  of  surface  to  tbe 
action  of  the  screw,  almost  impossible  to  pot  the  helm 
hard-k-port,  or  hard-i-starboard,  whilst  going  ahead  fiill 
speed  by  any  ordinary  steering  gear;  so  the  aid  of 
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hydnnlio  power  or  steam  power  haa  been  called  in  to 
OTertome  thia  difficulty.  The  jadicioos  application  of 
these  great  powers  reqnirea  rery  nice  manipulation,  and 
s  rerj  slight  error  at  a  critical  moment,  wlulst  running, 
say  Mfore  a  heavy  sea,  might  smash  the  steering  gear 
aad  Mng  ruin  upon  the  whole  concern. 

6th.  Screw  steamers,  in  case  of  accident  to'  their 
ma^inery,  or  ronning  short  of  fuel,  are  found  nearly 
unmanageable,  and  are  to  a  great  extent  left  to  the 
metcy  of  the  winds  and  waves,  as  it  is  found  the 
•pertore  for  the  screw  prevents  the  vessel  keeping  close 
to  the  wind  under  canvas  alone,  and  quite  destroys  the 
veatherly  qualities  of  the  ship ;  besides,  the  rudder 
moving  as  it  does  in  the  eddy  water  passing  through  the 
aperture,  has  very  little  steerage  power,  and  will  have 
litUe  effect  on  a  ship  going  at  lees  than  five  knots 
tbioogh  the  water. 

Xow  I  have  stated  what  I  consider  five  serious  objec- 
tiona  to  the  screw-ship  as  at  present  constituted,  and  it 
is  now  my  duty  to  explain  to  you  a  remedy  for  the 
defisets. 

1st.  I  woold  build  the  ship  in  the  ordinary  manner, 
complete  in  her  plating  from  stem  to  stem,  without  any 
hole  or  aperture  in  her  after-end ;  thus  I  preserve  the 
■trength  of  the  ship,  and  obtain  a  level  side,  tapering 
aft  to  the  stem-poet,  without  any  obstacle  to  interfere 
"With  the  action  of  the  mdder  or  the  screw-propeller. 

2nd.  I  oonstmct  this  veesel  with  an  extended  stem- 
poet,  nitieh  becomes  a  continuation,  or  part  of  the  run 
of  ^e  ship;  tloDngh  this  post  I  pass  the  screw-shaft, 
irorking  in  a  long  bearing ;  on  the  other  end  I  place  the 
•errw,  which  I  usten  in  a  secure  manner,  but  so  as  it 
may  be  taken  off  in  case  of  accident  and  earily  replaced. 
Thaa,  you  see,  I  have  the  screw  working  perfecU^  free 
from  the  vessel ;  having  no  obstacle  to  interfere  with  it, 
the  whole  surface  of  its  blades  works  fireely  or  directly 
upon  the  water  on  its  aiter-side ;  and  by  thus  placing  it 
I  get  the  greatest  effect  with  th«  smallest  j^ower,  as  there 
ja  not  that  loss  which  is  spent  in  driving  the  screw 
thnnigh  a  drenmsoribed  apperture. 

3rd.  and  4th.— Now,  as  regards  steering.  I  perform 
tlda  by  fixing  in  a  secure  manner  two  mddera,  hung  one 
«t  each  side  at  the  fore  part  of  the  ttem-post,  against 
which  they  lie  when  amidships ;  by  this  means  I  have 
a  much  more  secure  fiutening  for  my  rudders,  and  should 
either  of  them  be  struck  by  a  heavy  sea  the  rudder  can- 
not be  driven  back  further  than  the  stern-post,  which 
would  effectually  support  it.  These  rudders  act  in- 
dependently of  each  other — one  giving  the  starboard  and 
the  other  the  port  hdm.  The  two  rudders,  soplaoed,  offer 
a  neat  advantage  over  the  single  mdder.  This  plan  not 
only  allows  me  to  dispense  wi&  the  large  screw  aperture 
but  also  enables  me  to  give  the  ship  helm  much  quicker 
than  can  be  dcme  by  the  single  rudder,  an  advantage  in 
nanow  water,  or  in  case  of  anticipated  collision,  which 
can  teaicely  be  over  estimated.  This  advantage  is  very 
evidmt,  when  you  observe,  that  through  a  radius  of  say 
90°  &ora  hard-a-port  to  hard-^-starboard,  I  have  to  move 
tile  rodder  half  the  distance  only,  requiring  only  half 
ilie  pown  and  half  the  time  to  do  it  in,  although  the 
•hip  can  be  steered  with  one  wheel  in  the  usual  way.  I 
prcttBr  to  work  these  rudders  by  means  of  two  steering- 
wheels  on  deck,  which  can  in  ordinary  circumstances  be 
worked  by  one  man  standing  between  them,  a  position 
w^iich  renders  it  almost  impossible  for  the  helmsman  to 
make  a  mistake  in  giving  the  ship  on  a  sudden 
emergens  helm  as  instructed. 

fith. — ui  case  of  accident  to  the  machinery,  or  wishing 
at  any  time  to  economise  fuel,  I  lift  the  screw  completely 
out  of  the  water,  and  the  ship  remains  with  all  ue  ad- 
vantages of  a  sailing  vessel,  without  any  aperture  or 
drag  of  any  sort  to  retard  her  way  whilst  under  canvas 
alo^  An  Alabama  fitted  on  this  plan  might  cruise 
round  the  world  as  a  sailing  vessel,  whilst  carrying 
within  herself  steam  power  si^cient  to  propel  her  14 
knots  an  hour  when  required.  I  may  here  remark  that 
tinoe  the  opening  of  the  Sues  Oanal  has  given  the  cream 


of  the  carrying  trade  of  the  East  India  and  China  to 
vessels  propelled  by  steam,  the  owners  of  many  of 
these  vessels,  in  order  more  successfully  to  compete  with 
constantly  increasing  opposition,  have  resorted  to  the 
plan  of  reducing  their  masts  and  yards  to  a  minimum, 
and  the  number  of  their  crew  to  nearly  one- half;  but 
what,  may  I  ask,  is  to  become  of  the  people  on  board 
one  of  these  steamers  in  case  of  accident  to  the  machi- 
nery on  the  large  expanse  of  solitary  ocean  between 
Aden  and  any  of  the  East  India  ports.  There  is  veiy 
little  hope  of  her  ever  arriving  at  any  place  under  su<m 
cunvas  as  she  may  be  able  to  spread ;  and  once  the  dis- 
abled vessel  drifts  out  of  her  usual  track  of  steamers 
nothing  but  the  prospect  of  dying  of  thirst  or  starvation 
remains  for  the  unfortunate  crew  and  passengers.  Now, 
steam  vessels,  fairly  rigged,  and  with  engines  of  full 
power,  may  proceed  with  all  confidence  ;  as  at  pleasure, 
or  in  case  of  injury  to  the  machinery,  by  means  of  lift- 
ing the  screw  out  of  the  water,  they  will  make  as  good 
way  towards  their  port  of  destination  under  canvas  alone 
as  a  sailing  vessel  of  similar  lines  and  rig,  an  advantage 
not  posse«ied  by  any  other  farm  of  steam  vessel. 

Kow,  I  have  endeavoured  to  make  clear  to  you  my 
plan  for  improving  the  construction  and  for  propelling 
and  steering  ships,  but,  not  being  a  mechanic,  I  am  not 
able  to  explain  myself  in  technical  language,  or  with  the 
conciseness  and  perspicuity  I  could  have  wished ;  but  as 
a  ship-owner,  and  one  who  has  commanded  a  ship  for 
many  years,  I  bring  before  you  some  practical  experience 
and  observation ;  and  if  these  plans  and  alterations  should 
meet  with  your  approval,  I  shall  be  glad  that  I  have  had 
the  opportunity  of  addressing  you. 


THE  INDUSTRIAL  SCHOOL  OP  BEUSSELS. 

Our  neighbours  the  Belgians  have,  it  is  well  known, 
g^ven  great  attention  of  late  to  the  modes  of  teaching  ths 
arts  nnd  sciences ;  striking  illustrations  of  this  were  ex- 
hibited at  the  late  International  Exhibition  at  South 
Kensington. 

M.  St^vart,  an  engineer,  is  now  occupied  in  spreading 
amongst  the  artizans  a  knowledge  of  the  principles,  and 
in  creating  a  sense  of  the  value,  of  economic  science  and 
industrial  education,  and  his  lectures,  which  take  plaoe 
twice  a  week  at  the  Musee  de  I'lndustrie  of  Brussels, 
attract  deserved  attention. 

One  of  the  first  aims  of  M.  StSvart  has  a  general 
interest ;  it  is  to  correct  the  old  classification  of  econo- 
mists, and  to  produce  a  scheme  at  once  scientific  and 
answering  the  demands  of  modem  industry  and  edu- 
cation. Considering  the  part  of  agriculture  as  secondary 
in  modem  industrial  movement,  and  attempting  to 
classify  the  various  kinds  of  human  work  according  to 
the  relative  subordination  of  their  characters,  hobos  pro- 
duced a  scheme  for  which  he  claims  the  p^cat  advantage 
that,  whatever  industry  may  be  created  in  future,  it  will 
find  at  once  its  proper  place  in  the  following  plan : —     • 

FiBST  Gaoup. — Industries  which  are  limited  to  the 
collection  or  extraction  of  natural  products  without 
transforming  or  radically  modifying  them.  They  are 
divided  into  three  classes,  mineral,  vegetable,  and  animal. 

Clou  l.—UineraU  (mineral  or  extractive  industry), 
including  coal  mines  — peat  extraction;  mines  (iron, 
lead,  zinc,  &c. ;  quarries  (marble,  building  stone,  paving- 
stone,  sand,  &o.),  »alt  works.  ,   .    ^     _  ,.•     »i     > 

Clttui, r«yrta*&»(vegetablemdustnesorcuItivationl. 

—Agriculture  (fields)  ;  sylviculture  (foresU)  ;  horticul- 
tnro  (gardens)  ;  arboriculture  (orchards,  planUtions); 
market  gardening  (vegetables).    ,    ,     _    ,      „     ,. 

Clou  Z.—AnimaU  (animal  induetnea).— Hunting; , 
fishing ;  breeding  of  catUe  (animals  for  meat) ;  domestic 

animals.  ...       .  ^^.x*      i 

SxcoiTD  Oboct.— Industries  which  give  additional 
value  to  substances,  by  transforming  thorn  m  ways 
rendering  them  more  appropriate  to  |Our  wantt .  2hey 
are  divided  into  two  classeiigit  zed  by  VjVJtJV  IV^ 
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Clau  1. — Chemieal  IiubutriM  (which  change  the  natoie 
of  tubstances). — Extraction  of  metala  (blaat  furnaces, 
sine,  lead,  and  other  works);  chemical  works;  alimentary 
indusbies  ( baking,  brewing,  distilling),  &c. ;  glass  works ; 
ceramic  works ;  tanneries,  &e. 

Clau  2. — ifechanieal  huhutritt  (which  change  the 
forms  and  dispositions  of  substances). — Matal  works; 
oonstrucUon of  machinery;  building;  carpentry,  joinery, 
&c ;  weaving,  &c.  ;  spinning. 

Thuu>  Qkovf. — Industries  which  give  value  to  snb- 
stances  in  other  ways,  namely : — 

Claat  1. — Transport. — Kavigation  (ports) ;  rirer  and 
oan&l  carriage ;  Iwd  carriage  (roads,  railways). 

Clau  2. — Sat*  (eomirurce)  of  Saw  MattriaU  and  Jlanu- 
faetured  ArticUt  (products  of  Q-roupe  1  and  2). — Of 
money  or  its  representations — banks. 

There  is  no  doubt  that  such  a  scheme  ia  logical  and 
ample,  and  may  furnish  the  basis  of  industrial  educa- 
tion ;  but  it  will  be  observed  at  a  glance  that  it  does  not 
include  the  ornamental  arts,  nor  indeed  some  of  the 
semi-artistic  or  miscellaneous  arts,  such  as  printing, 
vhioh,  while  it  gives  additional  value  to  paper,  neithw 
alters  its  chemi^  nature  nor  its  material  form.  But 
classification  has  baffled  the  most  scientific  as  well  as  the 
most  practical  minds,  and  every  serious  attempt  to  fit  it 
to  the  purposes  of  life — and  especially  to  edncatioa — 
deserves  respective  attention. 

The  above  is  extracted  from  a  report  in  the  third 
number  of  a  prominng  new  weekly  publication,  based 
on  the  plan  of  English  scientific  journals,  and  which, 
although  printed  in  Brussels,  is  also  published  in  Paris, 
London,  and  elsewhere.*  The  new  journal  contains 
a  considerable  amount  of  information  from  foreign 
countries,  as  well  as  English  news,  for  circulation  alwoad 


NOTES    OH    SCIEHCE. 

♦ 

The  subject  of  astigmation  is  one  about  whidi  leas  is 
probably  known  than  any  other  in  the  wide  ranse  of 
optics.  Many  treatises  on  the  transmission  oflight 
through  lenses  have  been  given  to  the  public,  but  they 
have  been  directed  to  the  passage  of  rays  at  right-angles 
to  the  lense,  or  at  any  rate  to  those  which  are  brought  to 
a  focus  in  the  axis  of  the  lens.  It  is  when  rays  of  greater 
or  leas  obliquity  are  transmitted  that  the  phenomenon 
known  as  astigmation  is  encountered ;  and  the  greatsr 
the  obliqni^  of  the  inodence  the  more  skin  is  reqnhed 
in  the  optician  to  counteract  its  effects.  If  a  lens,  such 
as  one  of  a  plano-convex  form,  be  held  up  so  as  to  bring 
to  a  focus  a  definite  bright  object— a  star,  for  instance — 
tiiat  object  will  at  its  focus  be  represented  by  a  spec  of 
Ught,  without  any  luminous  tail  in  either  one  <ureotion  or 
the  other ;  this,  howeTer,  being  the  case  only  so  long  as 
the  plane  of  the  lens  is  at  a  right  angle  to  the  incident 
atellar  rays.  No  sooner  is  the  lens  tmned  obliquely  to 
those  rays  than  the  image  of  the  star  at  tha  fooos,  formerly 
circular  and  weQ-deflned,  is  found  to  be  elongated.  In 
the  previous  case,  althongh  the  image  be  examined,  when, 
either  within  or  without  the  point  of  sharpest  focus,  it 
becomes  indistinct,  but  always  remains  of  a  circidar 
ahapej  but  in  the  case  of  the  obliqna  incidence  there  is 
no  point  at  which  a  sharp  focus  can  be  obtained.  But 
the  careful  observer  will  observe  that  when  the  image  ia 
examined  within  the  focus,  the  star  appears  not  only  in- 
distinct, but  of  an  elongated  form,  ^e  elongation  being 
in  a  vertical  direotion.  On  the  contrary,  when  tha 
image  is  examined  a  little  beyond  its  sharpest  focus,  the 
■ame  hazy  indistinctness  appears,  bat  this  time  the 
elonjgBtion  is  placed  horiaonfaUy.  The  snbjaet  of  astig' 
mation  in  lenses  is  one  which  to  a  greater  extant  in- 
teaeata  tbe  photographic  optieian  than  any  other,  for,  mtil 


*  Oratf^iw  it  fTudaUrU,  a  weekly  Jonnul,  in: 
)17  W.  Lloyd  Wl«e,  dundos-baUdings,  AdelphI, 


imblUhed  in  London 


the  neocasity  arose  for  deiooting  landacapaa  or  other  oW 
jects  subtending  a  large  an^leonaflatfleid,thethao(7of 
the  transmission  of  very  oblique  rays  through  leoaea  wa* 
scarcely  ever  studied,  and  evm  now  it  is  ihvcoof^Hy 
known  only  to  the  limited  daaa  above  Indicated. 
Only  the  most  striking  illustrations  of  aadgaaatian 
is  to  be  found  in  the  examination  of  the  image  Ma  w«ll- 
defined  cross,  or  the  astrigala  of  a  window  agaiaat  • 
bright  sky,  formed  by  rays  transmitted  obliquely  thras^ 
a  lens ;  and  for  the  moat  effective  way  of  viewing  tma 
phenomenon  any  saiall  telescope  may  be  employed,  afier 
having  first  unscrewed  the  objeot-glaaa  and  placed  ii 
temporarily  somewhat  obliquely  to  the  body  ef  the  bk^ 
stnuuent.  It  will  be  seen  Uiat  if  the  foous  is  obtained 
as  sharply  as  i>ossible  on  the  vertical  line  of  the  eroaa  e* 
the  vertical  window-bars,  the  horizontal  lines  of  thuMO 
will  be  quite  invisible,  from  their  baoig  so  for  oat  of 
focus ;  while  a^ain,  if  the  eye-piece  be  so  adjusted  aa  to 
make  the  horizontal  bars  sharp,  then  do  the  vertioal 
linea  disappear.  Fn^per  comctioa  for  the  oblique  peBoil 
would  cause  both  vertical  and  horizontal  linea  te  b» 
depicted  witii  equal  ahaipMaa.  Ihia  ia  aatigmatien  a* 
applied  to  lenaea.  But  there  is  aatigmaiioa  also  ia 
the  human  eye,  in  certain  diaeaaed  conditinna  ef  tlMt 
organ.  In  a  leotnre  leoantly  delivered  at  the  Boyak 
Institution  by  Dr.  laebreich  "  On  the  efiecta  U  eectaok 
faulta  of  viaion  on  painting,"  with  special  rrfecenoe  t* 
Turner  and  Mnlready,  refteanoe  was  made  to  tke  effMt» 
produced  in  a  painting  when  the  artiathad  eithac  long  or 
ahort  eight.  Tlie  former,  or  hypetmeti^^y,  thelectvar 
explained,  did  not  eaaanhally  inflnapee  paintiag,  aiid«a» 
eaaily  corrected  bjr  the  use  of  convex  raectaclea;  whaaaa* 
shortiightedneBS  infineooed  both  the  eneiee  of  sotgeot  a* 
and  in  manner  of  exaontion.  In  addition  ta  thaan 
two  departorea  from  normal  viaioa,  the  eya^  he  aaid, 
aomeiimea  divanee  from  ita  spherical  form,  pcodociaf 
astigmatism,  ^nis  particular  phase  of  vision  haa  od^ 
been  doaely  invaatigated  ainoe  Airy  diacovarad  it  in  h» 
own  eye.  Ocular  aatigmatism  was  iUnataated  in  the  folr 
lowing  way : — Let  meridiana  be  aoppoaed  to  be  drawaoB 
the  eye  aa  on  a  glolra,  so  that  one  pole  ia  placed  in  freot, 
then  astigmatism  mi^t  be  defined  aa  a  diffBrenca  in  tli» 
curvature  of  two  meridians,  which  might  stand  parpeik- 
dicularly  upon  each  other,  the  oonaeqoenee  of  wlocti 
would  oe  a  difierenoe  in  the  power  of  refractioB  of  tll» 
eye  in  the  direction  of  the  two  meridians.  An  eye  aaagU^ 
for  example,  have  a  normal  refleotion  in  ita  horiaont*! 
meridian  and  be  short-sifted  in  its  veitieal  meridiaau 
fcifferarna  of  tins  kind  to  a  very  small  extant  were,  lie 
said,  to  be  found  in  almost  evsay  eye,  bat  waee  ani> 
peroeived;  higlMr  degieaaof  aatig]matiamwwe,he>wevaK 
by  no  meaoa  nnnommon.  Of  the  impcctaaoe  ot  freedoak 
£ram  this  defsct  by  painten  who  had  to  reoBodnoa  what 
they  saw,  there  can  De  no  doubt,  and  Dr.  Xisibcuch  ha» 
reMered  important  service  to  the  caaeeirf  aaieooe  by  tha 
prominent  manner  in  which  he  haa  directed  pnUie 
attention  to  the  defect  The  remedy  pxepoaad  u  th* 
adoption  of  glaases  the  sur&oea  ot  whien  are  o<  » 
cylindrical  instead  of  a  apharioal  curved  fonn. 

Much  naeflil  information  concerning  titat  part  of  Ada 
Minor  formerly  Imown  aa  Armenia,  was  given  on  Jiem- 
day  evening,  by  Mr.  W.  Q.  Falgrava,  who  read  a  p^per 
before  the  Royal  Oeographieal  Society,  deaoribing  seenea 
visited  by  him  daring  his  late  residence  as  (xmanl  in 
Asia  Minor.  From  observations  made  in  the  neighbour- 
hood of  the  range  of  mountains  known  as  Kolat  Ttagk^ 
he  considered  it  as  eatabHahed  beyond  doubt  that  at 
some  poriod  or  other  glaciers  must  have  formed  and 
existed  in  theee  immense  tracts  of  momitaina,  altitnngti 
at  the  preaent  time  tiie  climate  was  too  genial  to  allow 
even  the  snow  to  remain  on  the  ridgea  and  pasks 
throughout  the  year.  The  mineralogical  formatioa  of 
the  soil  was  such  that,  in  his  estimate^  mines  might  ke 
opened  which  would  prove  highly  luaafive,  from  tha 
quantity  of  silver  and  lead  that  wtnild  be  yielded. 

It  ia  k&MA  that  tha  AaatnOiaa  aaUfae  sipiriitiM 
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jRntl  t  fiulnre  in  oonjeqnence  of  the  bad  weather  ez- 

periamd;  ^ond  thk  no  details  have  been  known  till 

vithiB  the  praient  week.    From  tlie  paiticnlan  that 

biTe  j«t  hMB  reoeiTed,  we  laam  that  the-anangementa 

£r  neoiding  the  Kdar  phenomena  were  rerv  complete. 

turn  a  speeial  aeoout,  writtaa  by  a  geDtieaan  oon- 

■MCted  wittt  the  JUioum*  Atfut,  we  oondenie  the  &il- 

lnnig>-11ie  Anctotia party  £ad  two  analysing ipectro- 

aopei  and  an   integntinff    (pectroacope,   both   eqna- 

tnm^  maanted.    The   fint   waa   in   the   handi   of 

It.  Bleiy,  and  the   second    was  to   be  worked  by 

Ir.  Foord,  both  geotleman  having  asaiatanta  to  use  the 

ftrfjagtiilf  nyaHiiiJiudtopiokontpiationaofthecorona 

fcr  mmtaitioD.    The  two  anahrsinp  specfaroaoopea  wen 

tat  «««niiiiinj  t]|g  lutiire  of  the  light  of  tte  ohromo- 

qhtn  iad  the  oorooa ;  and  theintesrating  spectroaoope, 

iidmSei  to  Mr.  M'Grjnr^,  win  nf>»iKn'>d  to  ezanune 

ft*  Mtiire  of  the  whole  light,  all  thL-  oliKi^rratiaoa  baing 

fiMt«d  vit!i  R  vit>w  to  (leierminirg  th>*  i.  haracter  of  the 

aAfetiB  which  the  ligbt  proepfida.     Profaaaor  Wilson 

kallvo  Sanrt'g  polaiucopcs.  Tht  object  of  polasjaeaaic 

ttaantioos  ii  to  a«certaiit  wbetbei  tha  ligfat  of  na 

ona*  ii  tiiat  of  a  aeU-luminotu  body  or  a  reflected  light; 

that  in  the  ea«e  of  ita  being  &  reflected  light,  to  determine 

tteiUfV  -.r  in,  Id  IT  i»,  the  sji-nx  .y.:,stl'r.  to  be  settled 

Mm  wbttiMit  the  <Ki«<)iia  M  as  app^aiiMW  of  the  na,  or 

^riuoier  it  exista  In  our  atmomwca.    Than  waa  ahie  a 

nsgnetic  theodolite  to  leooia  magnetic  diatnrbanoes. 

Hz.  Moeriia,  aaaiated  'by  Kr.  "Walter,  had  charge  of  the 

pMiloaiaphie  department.    The  pnnoipal  insli'  uiuenk  was 

«M  of  DiflaieTei'B  rapid  reetiliaear  lensea,  of  Ibor-inch 

Wrtara  isd  tturty  inchea  focal  length,  giving  an  image 

alont  UirBB-teutha  of  an  inch  in  moneter,  e(joatariaUy 

HMM,  lad  driven  by  dookwoak.    It  waa  intended  to 

tahataaiiawa  dnag  totality.    Hr.  White,  aaaiated  by 

Ur.  Kaet  dineted  the  instmmenta  for  detenuaing  the 

position  of  the  rtitifi,  and  paedictuiff  the  tinse  of  the 

'difoeat  phases  of  the  ecfipse.  ^nie  Sydney  party 

were  Aumahed  wiflt  an    equatorial   telescope,    TDaia 

by  Mm,  ol  JCnaiak,  with  seven  and  a  qoarter  inches 

«wr  apartan  and  ton  feet  four  inobaa  focal  length, 

moBntsa  co  the  Gennan  plan.    Attaohe(t  to  the  tele- 

Mpe  wu  an  appazat:is  for  taking  photographs  in  the 

pincqnl  fbcns  of  the  object  glass ;  also  a  photographic 

MM  ud  eaoMiB  by  which  a  second  senes  of  photo- 

giaphi  oonld  be  taken  aimnltaaeoiuly,  Uie  jdiotogmphio 

MIS  having   a   thiee-inch   aperture   and   thirty-inch 

JdcsI  kngth.    There  were,  in  addition,  two  small  tele- 

tnf»  «c  two-inch  aperture,  with  a  magnifying  power 

ft  t««K^  meontad  eqoatonaltr  and  dnvea  by  olook- 

y<A,  and  a  third  tekaoope  ol  ibree  and  a-half  inch 

tfofeate  and  four  feet  six  inch  focal  length.    The  party 

inttndad  to  take  a  doable  seriea  of  photographa,  to  make 

two  independent   drawings,  and   to  make   naked-eye 

dnwinga  and  observations.     When  the   day  of  the 

edipae  arrived  the  instruments  were  all  working  admir- 

*Uy.    There  had  been  numerous  rehearsals  to  secure 

the  utmost  economy  of  time,  and  all  felt  that  nothing 

tat  dear  weaSier  waa  needed  for  (ueoeas.    On  Monday 

looD,  the  11th  Seoember,  for  the  flist  time  since 


^ftexnooi 
IsMiag 


_  lUhonnie,  the  sky  became  seriously  overcast. 
Th»  elands  had  been  gaibering  in  dense  dark  masses  all 
Ae  earlier  part  of  the  evening,  and  at  ten  at  night  there 
was  an  awful  thnndeiBtsnn,  which  lasted  over  an  hour. 
The  glow  of  the  lightning,  which  came  down  in  sheets  of 
Bamm,  and  the  rattle  and  crash  of  the  thunder  which  fol- 
«««d  ttie  fladi  instamt]^,  were  inexpressibly  grand.  A 
portion  of  the  astronomicalparty  returned  from  the  shore 
m  the  midtUe  of  the  storm.  While  thev  were  ascending  the 
ship's  side  the  lightning  struck  the  inm  rigging,  leaped 
faasn  ataDofaion  to  stanchica  in  balk  of  &t,  and  br^e 
off  at  the  ropes  depending  from  the  dead-eyea  with  loud 
cradling  noises  before  it  reached  the  sea.  He  vessel 
was  lit  up  from  stem  to  stem  with  a  blinding  light,  and 
thon  on  oeck  conld  see  nothing  for  some  seconds  after 
^Kh  flaak  ThiaalORB,  unfcrtanataly,  did  not  dear  the 
afanoaidieKa.     Next  morning,  the  iif  sf  the  edipae, 


every  eye  waa  tamed  heavenward.  To  our  diamay, 
there  was  not  a  speck  of  aky  to  be  seen.  At  ten  o'dodc 
than  were  several  breaks  in  the  clouds,  and  the  sun 
dtowed  himself  for  a  few  seconds,  but  an  hour  and-a- 
half  later  all  waa  dense  cloud  again.  Things  looked 
bririitast  at  mid-day,  when  there  seemed  to  be  a  posai- 
bimgr  af  a  fine  afternoon.  Then  dark  doods  swept  by 
ftem  the  herixoa,  and  extingnished  every  hope.  A  diarp 
ahowaridl  at  this  time,  uid  the  instrmaeats  esposei 
had  to  be  eonted  ap.  A  driading  rain  eoatmnad 
daaing  the  loaiaiiider  of  tlie  afternoon.  At  Vb» 
fointeat  iadie^on  of  a  bteak  in  the  doada  the 
aatroiMiiiiess  lan  out  of  their  tents  and  endeaveared 
to  take  ofaaervatiana,  bat  withoat  any  nault  Bevea 
miaalaa  befon  the  eommsaceaieBt  of  totality  then  waa 
a  glaam  af  li|^  fmn  tha  aan,  bat  the  phase  of  the  edinsa 
ooald  aot  be  diMsmed.  Nef«r  waa  Tiatan  more  assinn- 
ondy  wooed  to  reveal  her  treasurea  to  aciance ;  but  it  waa 
all  to  BO  purpose.  Of  the  upward  and  oawaid  march  of 
HbB  moon,  the  suooeaaive  diat^gjearance  of  the  solar  spota, 
the  brilliant  breaking  into  view  of  Bailey's  beads,  the 
paasaoe  of  the  shadow  through  the  air,  the  rose-coloured 
proaamenees  and  coronal  radiations  during  totality,  the 
re-appearance  of  the  solar  creacent,  and  the  find  retreat 
of  the  Innarsbadow  into  apace,  we  had  sees  noQiing.  No 
obaervation  conld  be  taken  by  instrument.  Hr.  Bussell 
tm't^^  a  photographic  plate  for  twenty  aecond  during 
tmlity,  bat  g(^  no  reanlt. 

A  newmettodof  obtaiaiag  potaasimn  haa  been  dia- 
oevered  \>j  Vwabmat  Dolbev,  of  Bethany-college^ 
Virginia,  and  ia  deaoribed  1^  him  in  t2ie  Awurietm 
Cktmitt.  He  takaa  white  stick  caustic  potaah,  anddia- 
sdvea  it  in  water,  treating  the  sdutien  with  sulphuretted 
hydrogen  in  the  way  commonly  daeuibed  for  making; 
potaadmn  sulphide.  The  eolation  is  evnorated  until  st 
beoomea  aoUd  when  cool,  when  the  yellowish  maas  ia 
adxed  with  mon  tlian  its  bulk  of  iron  filings  or  dnpa, 
the  whole  being  tiien  put  into  analembicfor  niaHllaiBfiit. 
The  heat  of  araraace  is  applied  till  the  alembic  beooaiea 
of  a  bri^t  red  heat,  and  the  producta  of  distillation  an 
raodvea  inoomaion  ooaloil.  Fiufeeaor  Dolbcarbelievea 
that  sodium  can  be  obtained  by  aBaBalogonBpcacasa,bat 
he  haa  not  yet  tried  it. 


aEVBBAL   VOTES. 


Bathnal-green  Branch  Knseam.— Wennderstendthat 
her  Majesty  the  Queen,  the  Duke  of  Edinburgh,  the 
Duke  of  Abercora,  the  Marquis  of  Westanimter, 
Lord  Echo,  Sir  Richard  WaUace,  Sir  Coutto  Lindsayj 
and  oBiers  will  lend  works  of  art  to  the  Pme  Art 
GWleriea  in  this  new  branch  of  the  South  Kensington 
Museum. 

Preservation  of  Meat.— In  America,  carbolic  add 
paper  is  used  for  packing  fresh  meat.  It  is  made  by 
mdting  five  parts  of  steanne  at  a  moderate  heatj  and  by 
stirring  in  subsequently  two  parts  of  carbolic  add; 
five  parts  of  mdted  paraffin  are  to  be  added.  The  com- 
pound should  be  stinred  ni)til  cod,  then  it  should  be 
re-melted,  and  applied  to  the  paper  with  a  brudi,  in 
quires,  in  the  manner  in  which  waked  paper  is  used  for 
wn^ping  various  articles. 

Hisatiag  Apparatna.— Mr.  Thomas  Farkat,  of  New- 
castle-OB-Tyae,  aidiitect,  has  P«*orted  a  aew  IwJi'J*" 
heating  appajatua,  wMdi  is  stated  to  be  «»«»  ««^ 
Cby  amlvfirhaat  locally),  more  economical  m  the  coat 
if^a^t^  sl^lem  ci^ua,  -  A-e.  andar  floora  « 
notS^id!  Hpe-of-njll-b"'--'"^^^^ 
andlrtum  of  the  hot  ^t«-Jri^^*~' f^jSj 

S:.:tri^^2::^#-  pueedi.th.p.w..or 

in  rooms,  and  in  other  buildin^^^^  ^^  LjOOg  IC 
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SnppteiiiOB  of  Cape  Horn.— Such  U  the  starUing  h«ad- 
ing  of  an  important  announcement  received  by  fte  MoHt- 
tmr  dtla  Flotte  of  Paris,  liom  Valparaiso.  Everyone 
knows  the  difficulty,  especUUy  for  sailing  ▼fwel*.  "^ 
doublinir  Cape  Horn,  and  nearly  aU  sailors  know  the 
dangers  of  the  Straits  of  Magellan.  Tomeet  the_circnm- 
stances  of  the  case,  and  render  the  passage  of  saihng 
venels  to  the  Pacific  comparatively  easy,  a  service  of 
steam-tugs  is  about  to  b«  established  in  the  straits,  to  tow 
sailing  vessels  through  its  narrow  and  danpeious  rfiMind, 
under  the  guidance  of  men  well  acquainted  •^}^J^^ 
pecnUarities  of  the  navigation.  Trading  vessels  will  Uius 
sain  a  month's  time  in  their  voyage,  on  the  payment,  it 
u  said,  of  exceedingly  moderate  towing  dues.  ln« 
establishment  of  such  tugs,  and  the  careful  surrey  and 
marking  of  the  Straits  of  Magellan,  wiU  form  almost  as 
importMt  fccts  in  the  history  of  navigafaon  as  the 
piercement  of  an  isthmus. 

Third-Class  Trains.— A  very  desirable  innovation  m 
railway  management  (the  Manehettrr  Guardian  says)  is 
spreading  so  rapidly  that  wo  may  anticipate  ita  soon 
becoming  universal.     The  Midland  Company  wa«;  we 
believe,  the  first  to  proclaim  ite  adoption  of  the  pohcy 
of  running  third-dasa  carriages   by  all   trains.    The 
North  Staffordshire  quickly  foUowed  suit.  Our  advertis- 
ing columns  of  this  day  contain  an  official  announcement 
that  on  and  after  the  1st  of  April  all  the  trains  of  the 
London   and  North  Western  wiU  convey  third-class 
Misengen  with  the  exception  of  the  Irish  and  the  Scotch 
C^tod  mails  and  the  suburban  trains  running  m  con- 
neotion  wiOi  the  North  London  line.    The  Manchester, 
Sheffield,  and  Lincolnshire  Company  also  announce  that 
on  and  after  Ajwil  1st  they  will  issue  third-class  tickets 
over  all  parts  of  their  line,  by  all  tnins.    The  introduc- 
tion of  the  new  system  is  happily  timed  to  give  the 
puUio  the  advantage  of  it  in  Easter  week.    Ito  adoption 
throughout  the  country  will  confer  a  boon  not  easily  to 
be  overrated  on  the  poorer  dassea  of  society.    Not  only 
will   their   opportunities  of    going    about  be  greatiy 
multiplied,  but  there  will  be  an  end  of  the  practice  of 
compelling  thtan  to  chose  between  travelling  at  inoon- 
venient  hours  of  the  day  and  paying  the  higher  &res. 


Colouring  Veneers. — Some  manufiuituren  of  Gerinany, 
who  had  been  supplied  from  Paris  with  veneers  coloured 
throughout  their  mass,  were  necesntated  by  the  late  war 
to  produce  them  themselves.  Experiments  in  this  direc- 
tion gave  in  the  beginning  colours  fixed  only  on  the 
outside,  while  the  inride  was  untouched,  until  the  veneers 
were  soaked  for  twenty-four  hours  in  a  solution  of  caustic 
■oda,  containing  ten  per  cent,  of  SQda,  and  boiled  therein 
for  half  an  hour;  after  washing  them  with  sufficient 
water  to  remove  the  alkali,  thev  may  be  dyed  throughout 
their  mass.  This  treatment  with  soda  effects  a  general 
disintegration  of  the  wood,  whereby  it  becomes  in  the 
moist  state  elastic  and  leather-like,  and  ready  to  absorb 
the  colour ;  it  must  then,  after  dyeing,  be  dried  between 
sheets  of  paper,  and  subjected  to  pressure,  to  retain  its 
shape,  veneers  treated  in  this  way,  and  left  for twenty- 
fbur  hours  in  a  hot  decoction  of  log- wood  (one  part  of 
log-wood  to  three  of  decoction),  removing  them  aftor  the 
lapse  of  that  time,  and,  after  drying  them  superficiaUy, 
putting  tiiem  into  a  hot  solution  of  copperas  (one  part  of 
copperas  to  thirty  of  water),  will,  alter  twenfy-four 
hours,  become  beautifully  and  completely  dyed  black. 
A  solution  of  one  part  of  picric  acia  in  sixty  of  water, 
with  the  addition  of  so  much  ammonia  as  to  beoome 
perceptible  to  the  nose,  dyee  the  veneen  yellow,  which 
colour  is  not  in  the  least  affected  by  subsequent  varnish- 
ing. Coralline  dissolved  in  hot  water,  to  which  a  littie 
oansUo  soda  and  one-fifth  of  its  volume  of  soluble  glass 
has  been  added,  produces  rose  colours  of  different  shades, 
dependent  on  the  amount  of  coralline  taken.  The  only 
ocuonr  which  veneers  will  take  up,  without  previous 
treatment  of  soda,  is  silver  gray,  produced  by  soaking 
them  for  a  day  in  a  solution  of  copperas  (one  ol  copperas 
to  one  hundred  of  water).  * 


CALENSAB     OF     HEETIHGS. 

■♦ 

■OEDnf  AST  UXEHSQi  OF  THB  BOOUeCI. 

Wednesday  evenings  at  eight  o'dook. 

Apkil  3ei).— "On  the  Losses  to  Arts,  Manufictorei, 
and  Commerce,  consequent  on  tho  late  Franco-German 
War."    By  G.  C.  Mast,  Esq. 

April  10th.—"  On  Hindrances  to  the  Progress  of 
Applied  Art."  By  Dr.  Cheistopheh  Dbibssh.  On  this 
evening  Sir  Dioby  Wtatt  will  preside. 

Apm,  17th.—"  On  the  Great  Central  Gas  Company  a 
Works."    By  CoL  Cbolb. 

CA>TOB  LSCTUSS8. 
The  Third  Course  of  Cantor  Lectures  Wifl  be 
by  Professor  Babff,  on  "Silicates,  SiUddes, 
Glass,  and  Glass  Painting."  The  Lectures  will 
be  on  Monday  Evenings,  commencing  Monday, 
8th  April. 

L«CID«B  L— MOHDAT,  8th  ArvtL. 
On  Silicon,  Silica,  and  compound  of  these  with  other 
snbstancea— Fluorine,  ftc 

Lbctvbb  IL— Mohbat,  15th  April. 
Solvente  of  Silicic  Add— Silicates— Glass  (oomnomtioo. 
of)— Different  Kinds   of   Glass— Methods  of  Making 
Glass. 

LSCTDBB  m.— MONDAT,   22XD  ApBII. 

MannliMStnro  of  Glass  (continued)— Coloured  OrUrnt^ 
-Glass  Staining— Olasa  as  a  Decomfavo  Matoialr^ 
Glass  Painting. 

Lbctukb  IV.— MoicBAT,  29th  Afbu. 
Glass  Painting  (continued)- Mosaics— Enamel*. 

LBonnui  V.— Mombat,  6ik  Mat. 
Styles    of   Glass   Painting— lUustratioM  with   the 
Electric  Light,  illustrative  of  the  Nature  of  Colonr. 
LxcioBB  VI.— MoxDAT,  13th  Mat. 
Silicates  as  Painting  Vehicles,  and  some  other  of  their 
Useful  Applications  in  the  Art*. 

These  Lectures  are  open  to  Members,  each  of 
whom  has  the  privilege  of  introdudng  two 
friends  to  each  Lecture.  TickeU  for  tlua  pur^ 
pose  are  issued  with  the  JoumaL 


scnamnc  mBrnros  foe  the  wsxk. 

Moi.  .~.Boy»l  ImUtoUon,  S.    Ocnenl  Uoaihlj  Mwtlng. 

Entomological,  T. 

Vlotoria  Iaitltat«,'8. 
Tots.  ...CWI  EnglBeeti,  8. 

Sr&'S^logy,   «*.      I.  Dr-  H«iT  Fox   OWb,*. 
»  NoUoo  of  »  Curioui    MylU   reipecUng  the  Birth  ot 

•  Bua.'  to  U.  •  Q»l»h,'  to  Mf,  »n<l '  Im,"  to  bare,  Idjatt- 

*trM»  In  ihA  HetM^v  Ijangnigt.       S.  Ber.  A.  H.  oayo*, 
S^  S,  Ort^rS  sSSlorClTlU-Uon,  chtafly  opon 
Phllolosfieal  Evideno*." 
wm      meiar  OF  ABM,  8.     Mr-  O.  O.  Hut,  "On  th 
WSB.....BWOTI  i;^.,  MMS«tor».,»i>dCoBiiii««e,  oon»e<liM»t 
on  tho  Ute  Franoo-Gemum  War. ' 
Koy«l  8ofll«ty  of  Lltoimture,  4J. 
OlaUtHca],  S. 
London  Inatitntion,  T}. 
Tboti.  .Llnnaan,  8.     lit.  BenUiain, "  Oo  tha  GoogfapWeal  DWri- 
boUon  of  tlM  CtmroHla'  (oonoliulon). 
HnmlnnaUo,  8. 
Artlits  and  AmstMit, «. 

ru. Geologliti'  Aooolatlon,  S. 

Anhaoloeloal  Iiutituto,4. 

SIT. .Koyal  Bdwol  ot  »««•.     f •«"«rl<*e^-^  Dr-  OoMioM. 

"Oa  G«)k>«^it  zed  by  VjOUy  It: 
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PBOCEEDIHOS    OF    THE    SOCIETY. 

o 

SIZTSERTH  OBDIKABT  KBXTnrO. 

Wednesday,  April  3rd,  1872  ;  Gkorqb  0.  T. 
Bartlzt,  Esq.,  Treasurer  to  the  Society,  in  the 
chair. 

The  foOowing  candidates  were  proposed  for 
election  as  members  of  the  Society  : — 

Clark,  Adolphtu,  1,  Chandoa-street,  Strand,  W.O. 
Haig,  Major  R.  W.,  R.A.,  Royal  Artillery  Institution, 

Woolwich,  8.E. 
JeDiooe,  Charlet,  ion.,  20,  Kildare-terrace,  Westbonme- 

p.xk.W. 
Oppwt,  Emil,  180,  Piccadilly,  W. 
Palmaa,   O.    P.    B.,   the    "Hermitage,"    Crewkeme, 

Somenet. 
Bcammell,  Samnel,  B.A.,  217,  Oaledonian-road,  N. 
Scott,  Robert,  C.E.,  Blackhill,  Durham. 
Sterena,  C,  172,  Hif^h-street,  Wapping,  E. 
Stewart,  Charlee,  West-hall,  High  Leigh,  Knutsford. 

The  following  candidates  were  balloted  for 
and  duly  elected  members  of  the  Society  :— 

Brandon,  Jonathan,  12,  Fenchurch-street,  E.C. 

Clarke,  J.  Moir,  Memra.  Moir  and  Sons,  Aberdeen. 

Harrison,  Charles  WiUiamtWhitmore-lodge,  Beckenham. 

Jape,  J.  M.,  Mere. 

Millar,  D.  C,  Milreran  Works,  Limbeth,  S.E. 

Piggott,  David  S.,  39,  Gresham-street,  E.C. 

Fl«Tit£,  Joseph  Weedon,  32,  Addison-girdens  North, 

W.,  and  3,  Newman's-court,  Cornhill,  E.C. 
Price,  W.  C,  14,  Bow-lane,  E.C. 
SteTena,  Warwick,  Darlington  Works,  37,  South wark- 

bridge-road,  S.E. 

The  paper  read  was : — 

THE  LOSSES  TO  ARTS.  MANUFACTURES,  AND 
COHMBRCE,  CONSEQUENT  ON  THE  LATE 
FRANCO-OERUAN  WAR. 

By  e.  C.  Kait, 

Fifndpal  of  BdgraTe  CoUege. 
L — ^iNmODCCTION. 

On  the  6th  July,  188S,  it  will  be  just  200  years  sinoe 
the  last  battle  was  fought  on  English  ground.  The  ad- 
vantages resulting  from  this  long  immunity  from  war 
^tpesr  in  the  unexampled  deTelopment  of  every  kind  of 
manoiiactare,  in  the  gigantic  proportions  which  commerce 
has  assumed,  and  in  the  general  prosperity  and  aucumu- 
lation  of  wealth  enjoyed  by  Great  Britain,  such  as  never 
was  enjoyed  before  by  any  nation,  ancient  or  modem. 
These  aoquisitions  naturally  engendered  the  wish  for  an 
uninterrupted  peace,  and  many  intelligent  men  gave 
themselves  up  to  the  delusion  that  an  era  of  such  peace 
was  odiered  in  through  the  Great  Exldbition  of  1831. 

It  was  asserted  that  the  community  of  interest  which 
kinds  the  whole  civilised  world  together,  and  which  such 
f^i^itV«ii«  tttikingly  illastrate^  would  be  a  soffioMnt 


safeguard  against  the  interruption  of  peace  on  all  but  the 
most  sprious  grounds.  Pew  people  would  then  have  be- 
lieved it  posBible  that  a  warlike  the  last  between  highly, 
civilised  France  and  learned  Oermnny  would  break  out 
so  suildenly,  and  on  so  trivial  a  pretext.  But  the  more 
delicately  spun  the  net  is,  and  the  further  the  meshes 
reach,  which  commerce  has  spread  over  the  world,  the 
more  mischievous  is  the  rent  niaile  in  it  by  a  rude  hand. 

And  so  the  late  war  fell  upon  the  various  material  in- 
terests of  humHnity,  especially  in  those  countries  directly 
involved,  like  a  hailstorm  upon  a  cum&eld  ripe  for  the 
harvest. 

To  estimate  these  losses  is  the  main  object  of  this 
paper.  My  caleulationa  are  necinaarily  approximate; 
they  will  prove,  however,  amply  sufficient  to  indioatothe 
enormity  of  the  evil  of  international  strife,  and  the 
serious  devastation  which  ever  marks  the  track  of  war. 
I  will  first  Kive  statisticsof  thelossesof  France ;  secondly, 
of  those  of  Germany  ;  and  then  of  those  referring  to  both 
countries  conjointly. 

In  the  details  which  will  follow,  I  have  endeavoured  to 
avoid  everything  nnheoessary,  knowing  that  I  address 
an  audience  both  intelligent  and  well-informed ;  and  in 
every  manner  I  have  studied  to  be  brief,  as  far  as  was 
compatible  with  justice  to  the  subject  placed  in  my 
hands. 

II. — ScaTisnos  of  Losses. 
A. — Reftrring  to  France. 

According  to  Mr.  Martin's  "  Statesman's  Year-book" 
for  1872,  the  expenses  and  losses  of  Fiance  were  esti- 
mated as  follows : — 

1.  Imperial  war  armaments iS40,e00,000 

3.  Fortifications  destroyed,  which  have 

tobeiebuUt    60,000,000 

3.  Losses    of  muskets,    cannon,    and 

other  war  materi^  destroyed  vt 

captured 60,000,000 

4.  Destruction  of  buildings  and  fields 

by  both  armies    80,000,000 

6.  Total  or  partial  ruin  of  manufac- 
turers and  other  proprietors 40,000,000 

6.  War  idemnity  to  Germany 200,000,000 

7.  Trade  and  other  losses 80,000,000 

Total  of  losses ....        £560,000,000 

B. — lAiutapf  Qtrmany. 

The  German  expenses  of  the  war  were  estimated 
as  follows  by  the  German  statistician,  Dr.  Hirth, 
early  in  September  last*  : — 

I. — MIUTABT  IXFEHDITDBB. 

fraaoi. 

1.  Mobilisation  of  the  troops;.armament 

of  the  fortresses  and  transports    ..  100,000,000 

2.  Purchase  of  horse 1 10,000,000 

3.  Pay  and  rations,  at  the  rate  of  40 

thalers  per  man  per  month,  for  six 

months 900,000,000 

4.  Ammunition  and  loss  in  maUriel    , ,  70,000,000 

6.  Naval  expenses 26,000,000 

6.  Provision  and  transport  for  100,000 

French  prisoners,  at  the  rate  of  20 

thalers  per  head  per  month 46,000,000 

U.— DIBBCI  LOSSES. 

1.  Loss    of    labour    of    700,000    men 

(Reserve  and  Landwehr)  during 
six  months,  at  the  rate  of  200  thalers 
ayearperman  260.000,000 

2.  Iioss  of  10,000  men  (dead  and  in- 

valided), amounting    to   2,000,000 

^^r^.^Z'.T^!*^^!'.  .*.!*"  190,000,000 

•  mm  "Taets  and  IUnitntioiia.'f^Q  I  p 
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3. 


FenstODS  for  invalida,  widows,  and 
orphans,  2,000,000  thalers  a  year, 
capitalised  at  4  per  cent 

■4.  Losses  incurred  by  the  blockade  and 
the  bombardment  of  Kiel  and  Saar- 
briicken  

^.  Indemnity  to  be  paid  to  the  Ger- 
man territories  occupied  by  the 
German  troops  at  the  beginning  of 
the  war,  as  well  as  to  the  inhabit- 
ants of  the  German  fortresses,  for 
losses  inflicted  inconsequence  of  the 
armament  of  those  fortresses    .... 

6.  Indemnity  to  the  70,000  Germans  ex- 
pelled ffom  France    

in. — EJDIBECT  LOSSES. 

1.  Losses  of  the  Kailwapr  and  Steam 

Navigation  Companies    and    the 
Post  Office  

2.  Beduction  of  the  national  income, 
-3.  Depreciation  of   the  national  pro- 
perty  

IT. — ^WAR  IMDEUNrrr. 

1.  To  Alsace  and  Lorraine,  particularly 
Strasbnrg,  Thionville,  Metz,  &c.. . 


190,000,000 


500,000,000 


40,000,000 
£0,000,000 


100,000,000 
950,000,000 

1,200,000,000 


200,000,000 


Total    . 
Or 


4,930,000,000 
£197,000,000 


The  total  of  the  losses  of  France  and 
Germany  together  amounts  accord- 
ingly to    


£757,000,000 


Professor  Leone  Levi,  in  a  paper  read  at  the  Social 
Science  Congress  at  Newcastle  m  1870,  estimated  the 
losses  as  foUows,  after  the  war  had  lasted  only  throe 
months:  — 

1.  Loans  and  credits  obtained  by  the 

governments  of  France  and  Prussia      £200,000,000 
'^.  Lossincropsand buildings  destroyed, 

cattle  seized,  &c.,  in  both  countries  200,000,000 

3.  Loss    from    suspended    production, 

calculating  the  aTcrage  value  of 
production  at  £22  per  head  of  a 
population  of  about  78,000,000. 
Supposing  only  one-fourth  less  is 
produced  in  1870  than  in  any  ordi- 
nary year  of  peace  tbe  amount  is  . .  400,000,000 

4.  Loss  to  trade  (10  per  cent,  profit) 

of  one-third  of  the  value  of.ezports 
andimportsof  PYance  andGiermany 


(^  of  £400,000,000)  

Value  of  labour  lost  by  200,000  men 
killed  and  wounded  on  both  sides 
(the  capitalised  value  of  each  man 
estimated  at  £564) 

Loss  of  productive  labour  trom 
fatigue,  want  of  food,  want  of 
shelt.T,  Ike.  (the  capitalised  value 
of  1,500,000  men  at  £80  per  man) 
upwards  of  


13,000,000 


112,000,000 


100,000,000 


Total  loss  for  both  countries . .     £  1,026,000,000 


While  the  latter  sum  may  appear  too  high,  even  if  we 
take  it  to  represent  the  losses  of  the  whole  war  for  both 
oountriee,  a  little  examination  of  the  statistics  of  B,  that 
ia,  the  losses  of  Germany,  will  show  that  several  of  the 
items  are  evidently  estimated  too  low. 

Instead  of  100,000  prisoners,  the  expenses  of  385,000, 
amongst  whom  were  11,860  officers,  ought  to  have  been 
4)aloaIat«d.  Again,  in  estimating  the  loss  of  labour, 
instead  of  700,000  men,  1,062,000  of  the  German  army, 
H  engaged  in  the  war,  ought  to  have  been  taken  into 


consideration.  Above  all,  the  figure  of  10,000  men  of 
dead  and  wounded  in  the  German  army  is  only  the  18th 
part  of  the  real  number. 

Taking  for  granted  that  otherwise  the  estimates  of  the 
losses  as  given  above  are  at  least  near  the  truth,  we  are 
forced  to  the  conclusion  that  the  total  amount  of  looaes 
for  both  countries  resulting  from  this  war  is  between 
eight  hundrsd  and  a  thousand  millions  pounds  sterling. 

In  order  to  show  more  clearly  the  work  of  destruction 
that  was  wrought,  and  to  prove  that  the  above  quoted 
statisticians  were  justified  in  affixing  such  high  ngnrea 
to  the  various  losses,  I  deem  it  necessary  to  give  a  few 
details. 

in.  —  Bbtails  of  Lossbs. 
A. — In  reftrenet  to  Art; 

Artists,  and  all  those  who  administer  to  the  require- 
monts  of  luxury,  are  always  the  first  to  sufier  through 
war.  "  There  is  no  doubt,"  wrote  Mr.  Henry  Weekes, 
F.R.A.,  in  a  letter  addressed  to  myself,  "  that  the  con- 
test has  created  almost  a  total  stoppage  in  the  studios  of 
living  artists  both  in  Germany  and  in  France,  but 
especially  in  the  latter  country."  Many  of  the  artists 
found  a  new  home  and  employment  in  England ;  others 
entered  the  army  or  the  ranks  of  the  Franc-tireurs, 
several  of  whom  fell,  as  for  instance  the  sculptor 
CuvilUer,  the  painters  Henri  Begnault  and  Qortave 
Lambert. 

Of  monuments  destroyed  I  will  mention  the  column 
on  the  Place  VendOme;  but  architectural  art  sufiered 
most  through  the  burning  of  the  Chateau  at  St  Cloud, 
through  the  bombardment  of  Strasbuig,  and  through  the 
total  or  partial  destruction  of  tbe  TuUleries,  the  Hotel- 
de-Villo,  and  other  buildings  of  national  interest.  The 
loss  of  the  Palace  at  St.  Cloud  is  incalculable.  Accord- 
ing to  an  estimate  made  in  the  year  1736  the  Chateau 
was  valued  at  £330,000.  Kapoleon  I.,  who  had  made  it 
his  residence  while  ho  was  Consul,  spent  3,140,000  franca 
on  it.  Its  noble  apartments,  the  "  Salon  de  Mars,"  the 
''Galerie  d'Appolon,"  the  -'Salon  de  Venus,"  &c^ 
contained  a  large  number  of  paintings,  tapestries,  Ac 
Many  of  the  paintings  were  by  the  first  French  and 
Dutch  artists,  among  whom  wo  may  mention  Mignard, 
Le  Moyne,  Coypel,  M.  Alauz,  Jean  Nocret,  and  Nicholas- 
Pierre  Loir. 

Through  the  bombardment  of  Strasburg  irreparable 
damage  was  done,  not  only  in  the  destruction  of  the 
picture  gallery,  but  immensely  more  in  that  of  the  great 
library  with  its  200,000  volumes  ;  and  according  to  Mr. 
Zeller,  the  rector  of  the  Academy  of  Strasburg,  no  one 
can  restore  so  many  "  ididom  prineipet,  so  many  unique 
manuscripts,  admired,  studied,  handled  with  profound 
respect  by  the  tavantt  of  all  nations." 

£. — In  £e/erenee  to  Mtnu/aeiuret  and  (kmwuret. 

(a.)  tranct. — Of  the  extent  to  which  the  French  rail- 
ways  were  turned  from  their  ordinary  productive  use  to 
that  of  destruction  we  may  form  an  idea  from  the  follow- 
ing facts.  The  Orleans  Company  alone,  from  July  to 
December,  1870,  transported  1,600,000  men,  150,000 
horses,  and  120,000  tons  of  stores  and  provisions.  All 
the  other  companies  worked  in  the  same  proportion,  mie 
damage  done  to  the  rolling-stock  of  the  company  of  the 
East  was  valued  at  67  millions  of  francs.  For  the  com- 
pany of  the  West  it  was  10,000,000.  Other  companies 
suffered  similar  injuries,  but  the  amount  was  not  yet 
ascertained.  How  much  the  receipts  must  have  beeo 
diminished  wu  may  judge  by  the  fact  that  from  17,000 
kilometres  open  to  traffic,  7,000  were  occupied  by  tiie 
enemy  during  considerable  periods,  and  so  were  entirely 
deprived  of  revenue.  Even  those  parts  not  occupied  by 
the  enemy  suffered  severely,  particularly  the  wine-grow- 
ing districts.  The  Mayor  of  Montpellier  estimates  at  26 
or  30  millions  the  loss  which  will  result  to  the  wine- 
growers of  the  South.  The  coal  mines  also  soffated 
greatly  through  want  of  means  of  conveyance  ;  and, 
indeed  a  general  suspension  of  bnsineaa  resulted  evaqr- 
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wbete.  Of  a  total  effective  of  120,000  waggons,  16,000 
were  turned  away  from  their  commercial  destination ;  a 
nearly  equal  number  bad  been  destroyed  or  rendered 
useless  during  the  campaign,  so  that  the  companies  were 
deprived  of  a  quarter  of  their  ordinary  resources  of 
transport. 

The  loss  to  France  through  the  requisitions  must  have 
been  enormous.  The  amount  of  requisitions  imposed  on 
some  of  the  towns  was  as  follows : — 


Paris  ... 
Chaldns . 
Rheims  . 
Kancy   . 


£8,000,000 

64,000 

120,000 

200,000 


And  it  most  be  borne  in  mind  that  this  pressure  fell  not 
on  the  rich  proprietors,  nor  the  more  wealthy  classes,  for 
all  such  fled  away  before  the  time  of  requisitions,  but 
upon  those  whose  poverty  obliged  them  to  remain.  It  is 
no  wonder  that  a  correspendent  of  the  Timet,  describing 
such  a  state  of  things  in  Luneville,  tells  us  he  heard  the 
wretched  inhabitants  mutter,  "  Better  be  shot  down  at 
once  than  endure  this."  Another  correspondent  wrote 
from  Bordeaux  : — "  Business  for  France  is  everywhere 
broken  op,  and  one-third  of  the  country  is  devastated 
•ndmined.  I  saw  in  1815  the  Lyonnais,  part  of  Lorraine 
and  Alsace,  Champagne,  Montmirail,  Soissons,  Chateau- 
Thifirry,  Ain,  Bourg ;  there  were  great  ruins,  but  the 
mischief  now  is  twenty-fold,  and  millions  of  money 
destroyed — the  buildings,  the  oiJM4  d'att,  the  cattle, 
everything  laid  waste,  snrpass,  according  to  the  wounded 
letmned  from  the  field,  all  description  or  compte- 
nension. 

Elsewhere  the  Timet  pictures  the  ruin  of  France  as 
foUowa: — "Credit  gone,  work  ceased,  no  one  borrowing, 
no  one  paying,  the  officials  receiving  no  salaries  for  half 
a  year,  th^  rulways  in  the  hands  of  the  enemy,  the  pub- 
lic departments  administered  by  hostile  commissaries, 
the  taxes  flowing  into  the  enemy's  cash-box,  the  roads 
and  highways  nearly  destroyed,  the  whole  society  to  be 
reconstituted,  the  whole  country  to  be  reconstructed  by 
glazier,  carpenter,  joiner,  and  bricklayer." 

I  subjoin  from  the  Timet,  11th  October,  1871,  some 
details  on  the  effects  of  the  revolution  of  the  Commune 
on  commerce  and  trade : — 

"  Some  of  the  members  of  the  Paris  municipality  have 
published  a  report  upon  the  present  condition  of  trade, 
and  of  the  working  classes  in  Paris.  They  complain 
tibat  the  revival  of  trade  is  checked,  not  only  by  the 
heavy  taxation,  but  also  by  the  diminished  number  of 
skilled  workmen,  of  whom  they  calculate  that  100,000 
have  been  lost  to  Paris  through  death,  imprisonment,  or 
flight.  Of  the  24,000  shoemakers,  one-half  are  missing  ; 
the  30,000  tailors  have  become  reduced  to  20,000 ;  and 
other  trades  are  similarly  aflfected. 

"Parisian  revolutions,"  says  the  Iiebali,  "are  expensive 
things ;  and  it  is  not  often,  whatever  their  authors  may 
ilunk,  that  they  in  the  end  are  found  to  be  worth  their 
cost  Putting  aside  the  question  of  the  propriety  of  con- 
verting a  capital  city  into  a  fortified  town,  the  Debatt 
obserrcB  that,  from  September  to  June,  Paris  ceased  to 
produce  those  special  articles  which  were  at  once  its 
pride  and  its  wealth.  During  that  time  the  only  articles 
manufactured  were  ^demonatrationi'  and  'mani/cslations,' 
and  the  only  exports  were  prefects  and  dictntors.  The 
other  articles  of  Paris  ceased  to  be  produced  ;  but,  al- 
though Paris  would  not  work,  the  rest  of  the  world 
would  not  go  without  hats,  boots,  perfumery,  or  jewel- 
lery, and  consequently,  when  the  existing  stocks  had 
been  exhausted,  other  countries  set  to  work  to  prolucc 
the  articles  for  themselves,  and  the  prolonged  action  o! 
the  siege  by  the  events  of  March  ^ve  foreigners  time  to 
perfect  themselves  in  what  had  hitherto  been  a  Parisian 
speciality,  and  to  supply  a  demand  which  Psirishad  failed 
to  meet."  .  ,      , 

(i.)  Oermanff. — AUreportsare  unanimous  on  the  almost 
entire  suspension  of  peaceful  enterprise  all  over  Germany 
daring  tho  war.     Upwards  of  30  per  cent  of  the  mile 


population  (of  the  soldier  age)  were  engaged  in  the  work 
of  destmction,  a  large  proportion  of  them  being  married. 
One  regiment  alone  of  2,000  men  is  said  to  have  left 
7,000  children  in  their  villages  to  pray  for  their  return. 
Consul-General  Crowe  described  recently  what  he  wit- 
nessed at  Leipzig  after  the  outbreak  of  the  war,  as 
follows : — 

"  In  the  first  fortnight  of  July  reserves  and  landwehr 
were  called  out ;  all  horses— except  stallions,  foals,  and 
three-year  olds — were  ordered  for  impressment.  The 
immediate  sufferers  by  these  measures  were  manufac- 
turers and  farmers.  Numerous  houses  at  home  and 
abroad  hastened  to  countermand  their  commissions,  and 
BO  contributed  their  share  to  the  paralysis  of  industrious 
production.  Com  dealers  from  all  parts  of  Germany  had 
flocked  to  the  Leipzig  International  Com  Market  in 
July.  There  were  prospects  of  a  moderate  harvest,  and 
for  that  cnuse  a  brisk  inquiry  for  grain  for  delivery. 
Bargains  almost  instantly  ceased  as  war  threatened  to 
break  out.  On  the  20th  July  all  goods  traffic  on  rail- 
wars  was  stopped.  Trade  of  the  mouths  of  the  Elbe 
and  Weser,  and  at  the  outposts  generally,  though  not 
arrested  by  an  immediate  blockade,  was  impeded  by  ex- 
tingubhing  lights,  removing  buoys,  and  laying  torpedoes. 
While  the  course  of  international  trade  was  thus  sud- 
denly impeded,  the  circulation  of  money  received  an 
equally  rapid  and  violent  check ;  State  and  private  bimk 
notes  fell  to  a  discount ;  and  those  notes  especially  which 
were  not  exchangeable  en  the  spot  for  silver  were  looked 
upon  with  marked  suspicion,  and  changed  at  a  heavy 
loss. 

TV.— Baxaom  CoKSBanBNT  ox  tbb  Was. 
A.  Through  the  Augmentation  of  Armamentt, 

If  a  thunderstorm  has  passed  over,  the  consequence 
generally  is  that  the  air  becomes  clearer,  and  the  son, 
bidden  for  a  while,  shines  all  the  brighter.  Unfortu- 
nately, the  late  war  does  not  seem  to  have  had  the  same 
effect  in  the  political  atmosphere.  On  the  contrary, 
it  seems  to  be  only  the  prelude  to  a  greater  catas- 
trophe, for  we  find  all  the  large  States  on  the  Continent 
witndrawin;  the  strengOi  of  their  manhood  and  the 
wealth  of  nations  from  productive  labour  to  an  extent 
which  dwarfs  all  previous  warlike  preparations  with 
which  we  are  acquainted.  We  are  told  that  universal 
compulsory  military  service  will  be  the  law  in  France 
and  that  an  aimy  which  already  is  632,000  strong  will 
be  doubled  in  twelve  years.    Authentic  information  re- 

E resents  the  Girman  army  at  the  conclusion  of  war  to 
ave  consisted  of — 

669,876  infantry  1  q^  ^^^^  „^ 
63,465  cavalry  } 
250,000 In  Germany. 


Total 883,340  men. 

The  number  of  men  has  since  been  rather  increased 
than  flitiiinibhcd,  and  in  twelve  years  will  be  augmented 
to  1,700,000. 

S. —  Through  Alteration  of  Navigation  Lawe,  %e. 

In  quite  a  different  direction  from  those  hitherto  indi- 
cated has  the  war  had  a  damaging  effect  upon  commerce. 
I  refer  to  the  alteration  of  navigation  and  commercial 
laws  regulating  the  international  relationship  of  France 
with  ottior  countries.  The  advantage  of  this  alteration 
to  Franco  is  very  doubtful ;  but  it  is  quite  sure  to  injure 
other  countries,  for  the  effccU  of  war  are  like  poisonous 
vapours  arising  from  a  pestilential  ground,  easting  their 
deadly  Ua-it  far  beyond  the  area  where  they  arose. 
According  to  the  new  Navigation  Act  which  has  recently 
come  into  force  in  Franco,  duties  on  foreign  vessels  en- 
tpring  French  harbours  have  been  raised  from  7J  fr.  to 
aofr/a  ton.  Considering  that  in  1871,  2  490  vessels 
.ntered  thn  port  of  Havre,  more  than  half  of  which  car- 
ried the  English  flag,  it  is  evident  that  the  raismg  of 
the  tax  will  seriously  affact  the  shipping  interest  of 
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Kngland,  and,  by  diverting  commerce  into  other  chan- 
nels, will  probably  do  no  triBing  injury  to  the  trade  and 
manufactures  of  France  itself.  Also,  the  bad  cfTeet  upon 
commerce  resulting  from  the  denunciation  of  the  com- 
mercial treaty  between  England  and  France  must  partly 
he  set  down  as  damage  consequent  on  the  war. 

These  various  details  will  suffice  to  eniible  us,  in  some 
degree,  to  realise  the  extent  and  enormity  of  the  losses ; 
and,  coming  back  once  more  to  the  figures  representing 
the  total  of  losses,  it  will  be  difficult  to  decide  whether 
the  smaller  sum,  about  800  millions,  or  the  larger, 
upwards  of  1,000  millions,  comes  nearer  to  the  truth. 
That  the  loss  of  France  alone  cannot  have  been  much 
less  than  £600,000,000  is  borne  out  also  by  a  diffurent 
method  of  calculation  from  that  above  given.  The 
new  annual  outliy  which  war  has  imposed  upon  France 
ia  upwards  of  £30,000,000.  Taking  this  sum  as  the 
interest  of  five  per  cent.,  it  represents  a  capital  of 
£600,000,000. 

v. — COMPABISOS  OF  THE  AMOUNT    OP  L0B8E8. 

The  two  figures,  £800,000,000  and  £30,000,000  annua 
interest,  will  at  ones  suggest  their  comparison ;  the 
larger,  with  the  national  debt  of  Great  Britain  when 
it  was  highest  (840,000,000  in  1817) ;  and  the  smaller, 
with  the  amount  of  the  annual  interest  and  manage- 
ment of  that  sum  (£32,000,000).  But  nothing  will 
show  more  clearly  the  costliness  of  the  late  war  than 
the  fact  that,  while  England  contracted  the  above 
amount  of  national  debt  within  a  period  of  130  years 
(1689  to  1817),  and  had  waged  seven  great  wars  during 
that  time,  lasting  in  their  aggregate  6a  years ;  at  least 
the  same  amount  of  damage  has  just  been  caused  by  a 
war  the  fighting  of  which  lasted  only  six  montns. 
Besides,  the  wars  through  which  England  contracted  her 
debt  were  all  carried  on  at  considerable  distances  from 
home,  which  of  course  largely  increased  the  costs ;  and 
here  we  had  two  next-door  neighbours,  barely  separated 
from  each  other  by  a  middle-sized  river,  engaging  with 
each  other  in  a  r^nfiict  which,  within  the  brief  space  of 
six  months,  involved  the  most  ruinous  expenses.  Can 
we  withstand  the  conviction  that  the  next  war  could 
onl^  be  waged  at  a  cost  increased  in  the  same  fearful 
ratio  f  Surely  the  misery  occasioned  by  past  wars 
might  be  considered  sufficient  cause  for  serious  reflec- 
tion ;  but  one  yet  stronger  arises  in  the  apprehension 
of  the  greater  horrors  in  store  for  our  race,  unless  a 
stop  be  put  to  international  war ;  and  this  leads  me  to 
the  last  part  of  my  paper,  for  which  I  beg  a  few 
minutes  more  of  your  kind  attention. 

VI. — Suggestions  and  Conclusion. 
Even  in  the  storm  which  has  just  passed,  and  the 
black  clouds  still  on  the  horizon,  are  there  no  silver 
linings  visible— the  signs  of  a  clearer  sky  and  bright 
sunshine  P  If  religion,  settled  governments,  arbitration, 
commerce,    international    exhibitions,   and  peace   con- 

fresses  have  hitherto  failed  to  secure  peace,  are  we  to 
espair  that  their  combined  and  continued  action  may 
not  finally  triumph  over  the  destructive  elements  of 
national  jealousy  and  pride  ?  Could  nothing  be  done  to 
intensity  their  efficacy  P  Our  generation  cannot  be  ac- 
cused 01  want  of  energy  and  enterprise.  It  docs  not 
remove  mountains,  but  tunnels  them.  Arms  of  the  sea 
are  bridged  over,  and  will  soon  be  passed  under ;  and 
the  akill  displayed  in  the  construction  of  various  machines 
for  manufactures,  printing.  &c.,  is  really  wonderful. 
Shall  we  for  ever  be  satisfied  with  the  most  elementary 
and  barbarous  mode  of  settling  our  international  differ- 
ences ?  Shall  we  continue,  nay,  even  increase  at  a 
hitherto  unknown  ratio,  the  burdens  both  of  warfare 
and  of  armaments  in  time  of  peace  ?  I  will  point  to  om- 
I>eriod  in  the  history  of  Europe  which  offwrs  a  certain 
similarity  to  our  age,  with  the  view  to  guide  us  in  our 
difficulty.  More  than  six  centuries  ago,  when,  in  con- 
sequence of  the  Crusades,  a  warlike  spirit  had  taken  pos- 
session of  the  whole  civilised  world  to  such  a  degree  that 


even  religious  Orders  obtained  quite  a  military  organiaa* 
tion,  and  performed  military  duties,  those  engage!  in  the 
peaceful  pursuits  of  art  and  commerce  were  greatly  har* 
rasscd.  The  numberless  knights,  small  and  great,  safe 
in  their  castks  and  fortresses,  fell  on  defenceless  cities 
like  birds  of  prey  on  their  innocent  victims.  The  con- 
sequence was  that  large  protective  leagues  of  the  cities 
were  formed  all  over  the  Continent.  The  most  powerful 
ofthcso  was  the  JIaiisa  or  Hanxeatic  League.  The  citizens 
of  Liibcck,  Hamburg,  and  Bremen  having  un^lerstood 
the  advantages  of  faithful  co-operation,  formed  a  league 
in  the  year  1241  for  the  protection  of  their  interests. 
This  league  soon  comprised  uU  the  principal  cities  of 
Northern  and  Central  Europe,  and  afterwards  extended 
beyond  the  German  Empire.  In  the  east  it  reached  as 
far  as  Novgorod ;  in  the  north,  as  fur  as  Bergen  ;  and 
in  the  west  it  included  London,  where  the  GuilJh:iIl  wa» 
the  meeting-place  of  mimbers  of  this  most  powerful 
organization.  The  Hansa  had  their  own  laws  and  courts 
of  arbitration ;  introduced  equal  weights  and  measures 
among  themselves ;  built  canals  and  harbours ;  abolished 
prohibitive  laws ;  and  put  down  the  piracies  on 
the  Baltic  and  the  North  Seas.  Their  power  increased 
to  such  an  extent  that  princes  and  kings  had  to  submit 
to  treaties  of  commerce  dictated  to  them  by  the  Hansa. 
In  the  16th  century,  the  number  of  allied  cities  roeo  to 
So.  Commerce  and  trade  under  their  protection  expanded^ 
and  the  free  cities  became  not  only  the  depositories  of 
wealth  and  luxury,  but  also  the  cradles  of  libertjr,  boti(i 
municipal  and  national,  extending  their  beneficial  in- 
fluence far  beyond  their  walls.  Without  the  inflaenos 
of  the  commercial  cities  during  the  middle  ages  £urop« 
would  never  hare  obtained  that  position  she  now  enjoys, 
and  would  probably  have  succumbed  to  a  military 
despotism  similar  to  that  of  most  countries  in  Ana, 
whose  civilisation  either  perished  or  became  stagnant, 
for  the  want  of  that  healthful  influence  resulting  from 
international  commercial  intercourse.  The  Hanseatic 
League  gradually  lost  its  influence  after  it  had  served 
its  purpose.  It  received  a  severe  blow  through  tho 
thirty  years'  war.  In  name  it  exists  still  in  the  Haneeatio 
town?,  Hamburg.  Bremen,  and  Liibeck;  and  only  recently 
Graf  Moltke  wrote  to  the  latter  town,  "  That  the  town» 
of  the  old  Hansa  may  flourish  afresh  in  a  new  Hansa. 
for  that  the  brave  sons  of  Liibeck  fought  valiantly  and 
victoriously." 

Could  wo  not  take  a  lesson  from  this  great  example  set 
us  by  our  forefathers  P  Should  it  not  inspire  us  witb 
courage  to  grapple  earnestly  with  our  diffi'sulties  7_  S 
they,  less  wise  and  lees  enterprising  than  we,  as  it  is 
often  asserted,  succeeded  by  co-operation  in  restraining 
the  numerous  robbers  that  impeded  commerce,  and  finally 
triumphed  over  them,  so  as  to  make  the  robber-knighw 
mere  relics  of  the  past,  could  not  we  by  similar  co-opentr' 
tion  restrain  the  comparatively  few  who  still  adrooaie 
war,  and  finally,  as  true  civilisation  progresses,  stamp  o«at 
war  altogether  ? 

To  make  a  beginning  in  that  noble  work,  I  should 
suggest  that  an  International  Commercial  Leagne  be 
formed,  with  the  object  of  protecting  arts,  -oommeres, 
and  manufacturers  against  the  fearful  losses  caused  by 
war,  as  well  as  against  the  disturbing  influences  of  this 
fears  of  war.  The  increase  of  armaments,  and  the  con- 
struction of  fortresses,  I  fear,  will  be  as  inadequate  aa 
the  famous  walls  in  China  or  the  fortresses  round 
Paris.  The  commercial  treaty  between  England  and 
Franco  was  effectual,  within  the  short  time  of  its  dura- 
tion, in  diminishing  the  chances  of  a  war  between  the 
two  countries,  even  before  the  late  war.  Consider  also 
how  much  the  ZoUverein  did  in  preparing  the  politic*! 
unity  of  Oermany,  and  removing  the  dangers  of  war 
there  ;  for  it  is  a  telling  fact  that  now  all  the  states  thAt 
formerly  constituted  the  ZoUverein,  and  only  those,  now 
form  the  German  Empire. 

It  is  not  very  creditable  for  our  age  almost  ntteriy  to 
disregard  the  strength  of  moral  means,  in  spite  of  Ute 
'  proofs  history  furnishes  us  with  of  tiieir  great  power. 
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Conld  not  a.  well-organised  union  of  the  commercial 
and  mnnafactnring  commanitiea  bring  abnut  such  a 
itate  of  public  opinion  in  enlightened  Europe  and 
America,  as  to  diminish  greatly  the  chances  of  war  in 
and  within  these  two  continents  P 

Besides  the  immediate  object,  that  of  protection 
against  the  losses  of  war,  such  an  association  would 
MTOcate  the  principles  of  free  trade,  and  would  support 
eyery  measure  of  an  enlightened  international  policy. 
It  would  demonstrate  the  brotherhood  of  nations,  not  by 
Tain  declamation,  or  by  acts  of  destruction,  but  by  pro- 
moting the  mutual  interests  of  all  countries  and  classes. 
Or  shall  we  leave  the  strength  accruing  from  organisa- 
tion for  the  sole  use  of  the  powers  of  retrogression  and 
destruction  ? 

A  closer  commercial  nnion  of  this  country  with  Ger- 
many would  create  a  better  nnderstanding,  and  greater 
confidence  between  these  two  branches  of  the  great 
Anionic  family  ;  and  now  that  Germany  is  the  strongest 
power  on  the  Continent,  as  England  still  is  the  most 
powerful  at  sea,  the  two  combined,  and  in  union  with  the 
United  States  of  America,  would  be  sufficiently  strong  to 
protect  their  common  interest  against  any  power  or  com- 
bination of  powers,  without  burdening  their  peoples  with 
increased  armnments. 

Even  from  France  such  an  association  would  receive 
most  powerfiil  support.  The  cry  for  revenge  has  not 
yet  mlenced  all  advocates  of  a  more  humane  policy.  In 
one  of  the  Cobden  Club  Essays  of  1871,  Mons.  Emile  de 
lATeleye  expressed  the  hope  that  governments  would 
substitute  arbitration  for  war ;  "  but,  he  adds,  if  no 
government  will  take  the  initiative  towards  realising 
the  magnificent  idea  conceived  by  American  philin- 
thropista,  and  advocated  by  Cobden  before  the  parlia- 
ment of  Great  Britain,  it  is  then  for  the  public  itself  to 
take  up  this  noble  cause.  A  vast  international  associa- 
tion ooght  in  that  case  to  be  founded,  having  for  its 
sole  object  to  make  the  system  of  International  Arbitra- 
tion prevail." 

In  England  we  ore  not  accustomed  to  look  so  mnch  to 
the  Government  for  guidance ;  and  in  this  case  I  think 
the  people  can  only  secure  their  object  by  taking  action 
themselves ;  and  time  and  money  spent  in  setting  on 
foot  such  an  association  might  do  much  towards  obviat- 
ing the  necessity  not  only  of  estimating  the  losses  of  a 
fahire  war,  but  also  of  bearing  such  losses.  For  the 
next  war,  if  it  were  to  break  out  between  any  two  of 
the  great  European  powers,  or  between  England  and 
America,  might  cost,  even  in  six  months,  a  sum  which  I 
should  scarcely  dare  to  estimate. 

"I  am  con6dent  our  Society  will  nse  its  powerful  in- 
fluence to  assist  in  averting  such  a  fearful  calamity  by 
giving  their  moral  and  active  support  to  the  principles 
advocated  in  this  paper. 


DISCUSSION. 

Xr.  Hokatone  thought  the  lecturer  had  made  one 
eerioos  mistake  in  the  figures,  having  charged  France 
with  £200,000,000  to  satisfy  Germany,  but  not  crediting 
that  amount  on  the  other  side,  which  of  course  made 
that  much  difference  in  the  result.  It  was  a  most 
difficult  thing  to  estimate  the  cost  of  a  war  in  money 
rahie.  The  effect  produced  on  a  nation  was  largely 
to  economise  the  ex>nBumption  of  all  articles  of  food  and 
clothing ;  and  it  was  quite  clear  that  France,  although 
■he  had  to  find  the  Germans  with  supplies,  bad  managed 
to  sorvive,  and  was  said  to  be  now,  with  all  her  increased 
taxation  of  £30,000,000  per  annum,  going  on  towards 
prosperity,  so  rapidly,  in  fact,  thnt  she  was,  according  to 
the  Timet,  thinking  of  at  once  establishing  an  army  of 
1,600,000  men.  This  showed  she  conld  not  be  in  a  very 
bad  state  financially,  though  she  might  h<tve  to  borrow 
£120,000,000  more  from  the  rest  of  Europe.  It  seemed  to 
Um  there  was  a  great  difficulty  in  estimating  the  money 
vilae  of  the  cost  of  a  war.    America,  with  all  her  debt, 


seemed  more  prosperous  than  before ;  and  the  elder  Sir 
Robert  Peel  wrote  that  our  own  national  debt,  which 
was  caused  by  war,  was  the  source  of  our  national  pros- 
perity. Every  man  in  the  United  States  who  holds 
•5-20'8  or  7-40's,  or  any  other  species  of  debt,  and  at 
the  same  time  holds  everything  which  he  held  before 
the  war,  must  be  so  much  the  richer.  In  addition  to 
the  money  they  had  borrowed  hx>m  Europe,  they  owed 
about  £2,000,000,000  in  their  own  country,  and  therefore 
each  man  who  holds  that  debt  had  to  receive  from  the 
national  government  annually  so  much  interest,  and 
was  so  much  the  richer.  It  was  quite  true  those  who 
did  not  have  it  had  to  pay  in  conjunction  with  those 
who  did.  Still  the  future  had  largely  to  pay 
this,  and  possibly  the  general  advance  of  the  couidz^ 
in  consequence  of  that  war  would  'lead  to  thu 
result — that  the  future  itself  would  not  be  sarionsly 
taxed.  If  France  were  in  the  same  position, 
relatively,  and  most  of  the  money  expended  in  the 
war  must  have  been  supplied  by  her  own  people, 
it  was  evident  these  people  had  not  been  made  as  poor 
by  the  war  as  would  appear,  aa  they  had  the  representa- 
tives of  this  £600,000,000 — or,  at  any  rate,  £400.000,000 
— in  their  own  pockets.  As  was  the  case  with  all  war, 
the  rich,  or  those  who  supplied  the  Government  with 
money,  became  richer,  and  those  who  had  to  pay  the 
interest  on  that  in  the  future  became  so  much  poorer  by 
it ;  bat  if  the  energies  of  the  people  were  so  much  more 
taxed  in  order  to  pay  it,  and  were  not  taxed  too  severely, 
France  would  really  be  none  the  poorer  fur  the  war. 

Kr.  Walter  Smart  said,  in  his  opinion,  a  nation  might 
be  better  off  for  having  a  large  debt  if  the  whole  of  the 
debt  be  held  by  persons  living  in  the  country  ;  but  when 
that  money  was  advanced  by  other  nations,  then  all  the 
interest  of  the  debt  was  sent  out  of  the  nation,  and,  con- 
sequently, the  country  must  be  poorer,  as  in  the  case  of 
the  Americans.  So  long  aa  the  debt  remained  in  the 
possession  of  the  Americans,  the  money  was  taken  out 
of  one  pocket  and  put  into  the  other.  The  only  differ- 
ence was  that  one  portion  remained  idle  while  the  other 
worked  double  time ;  but  when  part  of  the  bonds  were 
purchased  in  England  or  Germany,  and  it  became  neces- 
sary to  send  the  interest  out  of  the  country,  America 
became  poorer.  With  regard  to  international  war,  he 
was  of  opinion  that  the  time  might  come  when  there 
would  be  the  same  union  between  nations  as  had  taken 
place  in  former  times,  in  the  case  of  the  Saxon  Hep- 
tarchy, between  England,  Scotland  and  Wales,  &c.,  but 
he  feared  that  such  time  was  yet  very  far  distant. 

Dr.  Heinemann  said  he  regretted  that  he  had  not -been 
able  to  be  present  at  the  commencement  of  the  lecture, 
but  if  Mr.  Fickstone's  view  were  correct  the  best  thing 
which  any  nation  could  do  would  be  to  go  to  war  as 
oflen  as  possible.  When  the  late  Charles  Dickens  was  in 
America  he  had  a  conversation  with  an  American  with 
reference  to  the  future  of  the  world,  the  latter  being 
very  sanguine  as  to  the  time  coming  when  the  lion  would 
lie  down  with  the  lamb,  but  Charles  Dickens  said  he 
thought  the  lamb  would  be  inside  the  lion.  J.  Stuart 
MiU,in  his  Principles  of  "Political  Economy,"  speaking  of 
the  losses  sustained  by  war,  said  it  was  possible  that  a 
nation  might  not  always  be  impoverished  by  war,  and 
that  if  it  only  destroyed  bridges,  railways,  railroads,  or 
even  if  it  destroyed  the  harvest  of  a  single  year,  though 
the  loss  might  be  painful,  still  the  nation  would  not  De 
ruined  ;  but  if  the  productive  power  of  a  nation  were 
undermined,  then  the  nation  would  be  ruined.  If  only 
the  money  losses  were  taken  into  account,  perhaps  the 
losses  of  France  were  not  very  great ;  but  taking  a 
broader  view,  and  considering  tho  productive  power 
which  was  lost  during  the  war,  he  must  say  France  was 
impoverished.  With  reference  to  the  Hanseatic  League 
he  could  not  quite  agree  with  the  lecturer,  knowing  as 
he  did  the  history  of  the  origin,  growth,  and  end  of  the 
league.  It  did  not,  and  could  not  always  prevent  war,; 
and  he  much  ifearod  the  time  was  yet  far  distant  v^en 
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wan  would  ceo  a-,  owing  to  »   peaceM   combination 
amongst  the  nations  of  the  wcrld. 

Kr.  Hanooek  said  he  could  not  agree  with  the  remark 
as  to  the  wealth  of  the  country  being  increased  by  the 
national  debt.  Nothing  could  be  more  clear  than  that  a 
national  debt  was  raised  fnr  supplying  instruments  for 
destruction,  supplying  men  for  destruction,  for  repairing 
the  losses  caused  by  me  destruction  of  manufactures  and 
crops,  and  it  would  have  been  just  as  prudent  to  take  the 
money  and  throw  it  into  the  Are  at  once.  All  this  re- 
presented money  absolutely  lost.  He  could  scarcely 
follow  the  comparison  between  the  losses  of  France  and 
Germany,  they  not  having  been  drawn  by  the  same 
person,  and  being  calculated  on^  different  principle ;  and 
he  thought  the  French  losses  would  be  rather  larger 
than  smaller  thab  the  amount  stated  in  the  paper,  because 
there  was  no  estimate  made  of  the  loss  of  labour,  and  he 
believed  that  the  French  losses  were  as  nearly  as  possible 
equal  to  those  of  the  Germans.  One  of  the  most  serious 
losses  arising  from  the  war  was  the  thorough  disorganisa- 
tion which  it  caused  throughout  the  country,  not  only 
to  the  actual  business  of  the  country,  but  in  the 
warlikespirit  which  was  engendered,  and  which  prevented 
for  a  long  time  the  return  to  work  again  with  their  ac- 
customed energy  of  the  men  who  had  been  in  the  National 
Guard.  Allowing,  therefore,  for  the  £200,000,000  which 
shonld  certainly  have  been  credited  to  Germnny,  the 
loss  having  been  paid  by  the  other  party,  he  still  thought 
the  total  would  come  to  something  between  eight  hundred 
and  a  thousand  millions,  the  greater  portion  of  which 
had  been  spent  for  unproductive  work,  which  represented 
absolute  loss,  and  which  would  saddle  those  countries 
with  something  like  forty  or  fifty  millions  interest  for 
ever.  In  our  own  case,  our  national  debt  of  £800,000,000^ 
which  some  people  called  a  flea-bite,  necessitated  taxation 
to  the  extent  of  about  thirty  millions  out  of  our  seventy 
millions  arinnallv,  so  that  if  it  were  not  for  that  debt, 
etch  man  would  be  relieved  to  the  extent  of  three- 
sevenths  of  his  taxes.  There  was  something  to  be  said 
for  a  national  debt  fi«m  another  point  of  view,  because, 
if  widely  held,  it  had  an  influence  in  maintaining  the 
stability  of  the  country's  institutions,  those  who  held  it 
feeling  naturally  anxious  to  support  those  institutions 
which  would  secure  the  payment  of  the  interest  upon 
their  monies.  As  regards  the  money,  however,  he  could 
not  for  one  moment  agree  that  money  expended  in  de- 
stroyed fortifications  and  wasted  powder,  and  the  loss  on 
men's  lives  and  exertions,  could  be  replaced.  Future 
saving  might  recuperate  to  some  degree  what  had  been 
wasted,  but  that  which  was  once  lost  could  never  be  re- 
placed. 

Hr.  Xaat,  in  reply,  said  he  was  fully  aware  of  what 
might  be  said  with  regard  tu  the  £200,000,000  ;  but  as 
that  would  not  be  applied  by  the  German  government 
for  productive  labour,  he  considered  he  was  right  in  not 
talang  it  into  acconnt,  inasmuch  as  he  was  estimating 
the  loss  to  productive  labour.  With  regard  to  a  national 
debt  being  the  cause  of  stability  of  a  government,  he 
must  differ  from  those  who  said  so.  No  doubt  it  would  be 
so  &r  a  source  of  stability  that  people  would  be  very 
careful  not  to  disturb  institutions,  and  wOnld  like, 
perhaps,  to  stay  in  the  country  where  the  money  was 
invested.  But,  on  the  other  hand,  would  not  the 
population  prefer  to  dwell  in  a  countnr  where  taxation 
was  light,  and  would  not  that  be  a  higher  source  of 
stability  than  any  national  debt  f  If  in  England  only 
half  the  amount  of  taxes  were  reqaiied,  he  thought  it 
would  be  far  better  in  every  way.  ITiere  was  a  countrj- 
on  the  Continent  which,  but  for  the  expenses  occasioned 
by  the_  Austrian  and  Prussian  war,  would  have  been 
placed  in  the  happy  position  of  paying  no  taxes  at  all. 
the  railways,  which  were  the  State  property,  bringing 
in  revenue  sufficient  for  all  public  purposes.  In  hii. 
opinion,  such  a  country  was  in  a  much  happier  position 
than  if  it  possessed  the  blessing  of  a  national  debt. 

The  Chaimaa  said  the  diacnsaion  had  turned  to  soma 


extent  on  the  question  of  two  millions  being  reckoned 
twice  in  the  calculation,  but,  unfortunately,  in  the  Franco- 
German  war  the  figures  were  so  enormous  that  one  or 
two  millions,  more  or  less,  seemed  of  very  little  conse- 
quence. It  was  certainly  a  novel  way  of  looking  at  thing* 
to  consider  a  national  debt  as  an  advantage  to  a  conntirr, 
and  it  seemed  a  pity  the  same  principle  could  not  be 
carried  out  in  private  life,  so  that  every  individual  should 
be  richer  the  more  his  debts  accumulated.  A  great  deal 
had  been  said  about  money,  and,  of  course,  losses  could 
only  be  reckoned  in  money,  but  it  must  be  remembered 
that  there  was  no  absolute  destruction  of  gold  ;  it  was 
the  destruction  of  capital  which  was  really  referred  to. 
The  gentleman  who  had  referred  to  persons  owning  5-20'a 
and  so  on,  forgot  that,  in  the  first  place,  he  had  to  take 
the  money  out  of  his  pocket,  and  Uiat  in  many  cases  his 
property  was  destroyed  as  well.  Probably  the  amount 
of  coin  in  Europe  was  as  great  now  as  before  the  war, 
but  the  produce  of  labour  to  an  enormous  amotmt  had 
been  absolutely  destroyed.  Everybody  Jiad  agreed  that 
war  was  a  dreadful  uiing,  but  we  need  not  go  to  the 
opposite  extreme  and  suppose  that  there  was  nothii^ 
worse.  Many  wars  had  done  incalculable  goooi 
and  he  was  not  sure  that  the  Franco-German  war  had 
not  done  good  also.  He  believed  Fritnoe  would  ulti- 
mately be  the  better  for  it,  and  thwe  was  no  doubt  that 
it  had  powerfully  aided  the  consolidation  of  Germany. 
"War  was  better  than  living  in  a  state  of  miaerj,  or  sub- 
mitting to  a  despotic  power,  and,  cruel  as  it  was,  and 
much  as  all  must  wish  that  it  would  never  again  occur 
in  England,  it  must  not  be  supposed  that  national 
honour  and  everything  else  must  pve  way  rather  than 
engage  in  it.  The  tendency  of  this  sort  of  calcuIaUon 
was  rather  to  look  at  everything  from  a  monetary  point 
of  view,  which  was  not  the  only  one  involved,  for  if  it 
were  necessary  war  most  be  submitted  to  let  it  cost  what 
it  might.  He  concluded  by  proposing  a  vote  of  thanks 
to  the  leutnier,  which  waa  carriea  onanimoualy. 


Professor  Leone  Levi  writes  as  follows: — 

"  I  regret  I  am  unable  to  hear  Mr.  Mast's  paper  on 
'  The  Losses  to  Arts,  Manufactures,  and  Commerce  conse- 
quent on  the  late  Franco-German  War.'  The  tale  of 
such  losses  is  a  very  sad  one.  The  Enropoan  nationa 
pride  themselves  on  their  civilisation,  their  learning,  and 
their  morals.  They  count  themselves  as  in  above  the 
'  barbarians '  of  the  East,  yet  I  wonder  if  we  can  find 
any  parallel,  at  least  within  recent  times,  of  so  largo,  im- 
posing, and  destructive  a  conflict  as  the  late  Franco- 
German  war,  in  any  other  part  of  the  civilised  or  un- 
civilised world.  To  what  purpose  are  the  arts  and 
sciences,  if  they  do  not  humaniae  our  nature  ?  What  ia 
the  use  of  labouring  to  make  conquests  over  nature,  to 
build  museums,  and  to  advance  education,  if  periodically 
we  are  to  return  to  the  condition  of  brutes  ?  We  had 
formed  brilliant  hopes  from  the  Universal  Exhibition  of 
1861.  How  they  have  been  falsified!  Since  then  we 
have  had  wars  in  Busaia,  Denmark,  Austria,  France, 
Germany,  United  States,  Paraguay,  and  I  do  not  know 
how  many  other  countries.  It  is  a  mistake  to  count  the 
losses  of  war  by  the  money  grants,  or  the  army  or  navy 
expenditure.  That  is  only  the  amount  of  loss  invested 
in  the  act  of  destruction.  The  destruction  itself  consti- 
tutes by  far  the  greater  loss.  And  what  ia  this  t  It  is  the 
loss  of  produce,  loss  of  labour,  loss  of  mental  and  physical 
power.  What  baa  France  lost  by  her  laat  war?  Shehs* 
lost  all  she  had  gained  during  the  previous  twenty  yeai^ 
and  morethanhuf  of  what  she  can  hope  to  gain  for  twenty 
yearstocome.  Look  at  the  loss  of  life.  Every  labourer  lost, 
every  man-of  genius  departed,  is  so  much  capital  abso- 
lutely destroyed.  Only  the  other  day  I  spoke  at  the 
Society  of  the  financial  blunders  committed  by  the  P^e*"' 
French  government.  But  what  is  the  cause  of  it  all, 
<  xccpt  the  wretehfd  war,  which  has  thrown  everything 
into  disordrr  f  Do  not  think  that  the  losses^  from  war 
are  losses  which  press  only  on  the  nations  which  engage 
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in  it.  Ko.  There  is  a  solidarity  of  interests  among  all 
nations  which  we  cannot  shake  off.  The  misfortnnes  of 
one  are  the  misfortnnes  of  hU,  It  is  not  France  and 
Germany  alone  which  have  to  pay  the  penalty  of  the 
Clime  of  the  last  conflict.  All  nations,  and  we  in  par- 
ticular, Buffer  from  it,  whether  directly  or  indirectly, 
from  a  limited  trade  and  crippled  resources.  But,  muy 
I  ask,  is  the  Society  for  the  Encouragement  of  Arts, 
Manufactures,  and  Commerce  to  bchuld  this  power- 
ful cause  of  discouragement  at  full  work,  and  not  to 
put  forth  its  voice  against  it  ?  It  is  difficult  to  say  vhat 
18  and  what  is  not  within  the  province  of  the  Society  of 
Alts ;  but  certainly  it  would  be  proper  for  the  Society 
to  step  forward  and  protest  against  an  evil  which  frus- 
trates every  means  of  progress,  and  which  throws  one 
nation  after  another  back  for  half  a  centurj'.  There  is 
but  one  means  to  prevent  war.  It  is  the  reprobation  of 
war  itself  as  the  clumsiest  and  most  brutal  of  all  the 
nodes  for  the  redress  and  settlement  of  international 
grievances.  Difficulties  and  disputes  will  probably  ever 
arise,  but  need  we  solve  them  at  the  point  of  the  sword  f 
We  have  seen  duel  between  private  individuals  put  down 
by  the  force  of  public  opinion.  I  do  sincerely  trust  we 
shall  see  war,  or  duel  between  nations,  also  put  down  by 
the  unanimous  voice  of  civilised  nations. 


At  the  close  of  the  evening  Messrs.  Bond  and  Charles 
exhibited  their  patent  keyless  railway  chair. 

The  keyless  railway  chair  does  away  with  the  use  of 
keys  or  wedges,  as  used  with  ordinary  chairs,  and  bolts 
«s  Qsed  with  naif  chairs.  It  consists  of  a  movable  jaw, 
an  immovable  jaw,  and  a  bed  of  a  chair ;  the  former  is 
flzod  in  position  after  the  rail  is  laid  in  the  bed  of  the 
chair,  and  can  bo  removed  to  admit  of  a  new 
rail  being  laid.  The  mode  of  securing  the  movable 
jaw  io  the  bed  is  as  follows : — In  the  upper  part 
of  the  bed  is  a  cavity,  consisting  of  two  sections, 
the  smaller  of  which  has  its  sides  dove-tailed, 
and  is  intended  as  a  recess  for  the  bolt-head, 
which  has  its  sides  bevelled ;  the  larger  section  is 
aeoeMuy  as  a  flnt  receptacle  for  the  holt-head,  which  is 
pushed  thence  into  the  dove-tailed  section ;  the  holt  is 
mtiodiiced  through  the  movable  jaw,  above  which  the 
thread  part  of  the  holt  projects,  and  a  nut  or  nuts  being 
screwed  on  it,  the  fastening  is  made  complete.  The 
inventors  claim  the  following  advantages  for  the 
tbair : — It  renders  the  permanent  way  of  railways 
more  secure,  economises  labour,  and,  by  rendering  un- 
necessary the  use  of  keys,  otherwise  saves  expense. 
The  position  of  the  jaws  render  impossible  the  accidental 
displacement  of  rails.  It  is  certain  to  maintain  the 
gauge  of  the  line.  It  is  not  affected  by  contraction  or 
expansion  of  rails,  or  extremes  or  change  of  temperature. 
When  used  in  conjunction  with  the  double-headed  rail, 
the  lower  head  does  not  become  indented,  and  may, 
therefore,  be  reversed  without  the  prospect  of  unpleasant 
sensations  being  experienced  (ns  is  the  case  when  keyed 
chnirs  are  employed)  when  travelling  over  them.  It 
cannot  be  affected  by  the  vibration  of  passing  trains. 
Benewals  and  re-laying  of  permanent  way  can  be  expe- 
djtioudy  effected  by  employing  them ;  Indeed,  experi- 
ments have  shown  that  a  rail  may  be  removed 
and  replaced  in  half  the  time  that  is  required 
in  oases  in  which  ordinary  chairs  are  employed.  The 
line  does  not  require  to  be  ballasted  above  the  sur- 
1tic«  of  the  sleeper ;  hence  a  depth  of  about  six  inches  of 
bidlast  is  saved  by  its  use  ;  this,  besides  the  saving  of  the 
«xpenae  of  the  ballast  and  labour,  is,  in  the  event  of  deep 
snow,  of  vast  importance.  As  no  force  is  used  in  making 
the  chair  fit  tightly  against  the  rail,  breakage  need  not  be 
Apprehended.  In  driving  home  the  keys,  thousands  of 
tons  of  ordinary  chairs  are  broken  annually.  In  the  daily 
inspection  of  the  line  the  only  tool  necessary  for  the 
fUtaUyw  to  oanyia  ksptumer. 


IHOIA  COHKITIEX. 

A. Conference  was  held  on  Friday,  March 
8th,  Sir  Donald  MoLeod,  C.B.,  K.C.S.I, 
late  Lieut-Governor  of  the  Punjaub,  in  the 
chair,  when  a  paper  was  read,  "  On  India  as  a 
Field  for  Private  Enterprise,"  by  Fbkdbriok 
Campbeli,,  Esq.  (See  Journal,  p.  32;»).  A  di«- 
cussion  followed  the  reading  of  the  paper, 
which  was  as  follows : — 

The  Ohainnan  invited  the  gentlemen  present  to  offer 
remarks  on  this  excellent  paper. 

Kr.  Vesey  Fitsgerald  asked  if  the  castor-oil  plant 
grew  in  Assam. 

_  Mr.  Campbell  said — Yes ;  and  in  great  variety.  The 
silk  grown  from  worms  fed  upon  it  was  very  coarse,  and 
almost  like  a  hempen  fibre. 

Mr.  Fitxgerald  asked  was  there  a  market  for  itP 
Could  it  be  disposed  of  P  And  did  it  require  a  rich 
soil? 

Mr.  Campbell— There  was  only  the  Calcutta  market, 
and  it  required  a  rich  soil. 

Dr.  Campbell  wished  to  remark,  with  reference  to  the 
Tnsser  silk,  which  could  be  exported  in  large  quantities  from 
Qoalando,  that  it  was  the  same  kind  of  silk  he  had 
exhibited  two  years  ago  in  that  room.  They  had  several 
specimens  of  it  at  the  India-office.  It  was  used  by  the 
inhabitants  of  the  parts  in  which  it  was  grown  to  make 
wearing  apparel ;  and  though  forty  years  ago  it  was 
almost  unknown,  when  intr^uced  by  Qeneral  Jenkins, 
it  had  since  become  looked  upon  as  a  most  useful  &bric. 
He  would  like  to  have  spoken  upon  the  whole  paper,  but  it 
covered  so  much,  and  their  time  was  so  limited,  that  he 
felt  he  must  compress  his  remarks,  and  he  would,  there- 
fore, confine  them  to  a  district  with  which  he  might  be 
considered  perfectly  conversant,  having  been  its  com- 
missioner for  22  years,  vis.,  the  district  of  Darjeeling. 
Mr.  Campbell  had  said  that  Darjeeling,  Cossiah,  and 
other  districts,  being  on  the  same  elevation  as  Assam, 
the  same  reeulta  might  he  expeoted.  He  must  say  that 
he  had  not  been  prepared  to  hear  that,  for  as  the  places 
mentioned  differod  in  their  climate,  they  must  conse- 
quently differ  in  their  productions,  and  in  the  manner 
in  which  the  articles  are  produced,  for  whereas  the  one 
had  a  moist  climate,  the  other  became  drier  and  drier  as 
the  year  advanced.  He  believed  that  the  quantity  of 
tea  produced  in  the  Darjeeling  district  was  nearly  as 
much  as  that  produced  in  Assam,  and  was  quite  equal 
in  quality.  There  was  one  point  which  would  show 
how  extraordinary  was  the  contrast  between  Darjeeling 
and  Assam,  and  that  was  in  the  price  of  labour.  In  Assam, 
the  coolie,  with  the  amount  paid  for  him  by  contractors, 
was  12  rupees  a  month,  whereas  in  Darjeeling,  in  con- 
sequence of  labour  being  abimdant  in  the  district  and  in 
the  immediate  neighbourhood,  the  cost  of  the  coolie 
docs  not  exceed  6  rupees,  so  that,  in  that  respect,  Darjeel- 
ing could  compete  with  Assam,  and,  in  fact,  ^th  any 
other  tea-producing  district.  Mr.  Campbell  had  said 
that  the  means  of  communication  with  Assam  were 
satisfactory.  If  he  was  satisfied,  then  he  was  about 
the  first  person  he  had  ever  heard  say  so.  Why,  it 
takes  a  steamer  laden  with  machinery  stores  two  months 
to  reach  Assam  from  Goalando.  Was  that  a  favourable 
picture  to  draw  of  the  means  of  communication  to  a 
country  f  Mr.  Campbell  had  talked  about  the  good 
Darjeeling  road,  but  he  thought  that,  even  to  the 
present  day,  no  worse  road  ever  existed.  In  the  rainy 
season  it  was  literally  impassable,  and  but  little  better 
for  two  months  after  the  rain  had  ceased,  so  that  the 
tea-planter  who  sows  his  seed  in  April,  uil  geta  his 
crop  in  October,  has  to  store  it  up  till  the  following 
December,  at  most  serious  inconvenieace  to  himself. 
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Wben  we  find  i>etition  after  petition  being  made  by 
the  people  of  this  part  for  a  line  of  railway  HO  miles, 
to  connect  them  with  the  East  India  Kailway,  could 
it  be  said  that  that  was  a.  favourable  picture  of  the 
means  of  communication  P  Mr.  Campbell's  elo  wing  state- 
ment that  50  per  cent,  could  be  realised  in  Assam, 
would,  if  it  could  be  realised,  shut  up  every  other 
district.  His  last  advices  from  Daijeeling  showed  that 
tea-growing  was  yielding  15  per  cent.,  and  he  thought 
that  was  a  safe  investment,  and  one  in  which  English- 
men ught  to  bo  content  to  invest  large  amounts  of 
capital,  but  there  would  be  no  chance  for  Darjoeling,  or 
any  other  district,  against  the  SO  per  cent,  of  Ai-ssm. 
He  would  like  to  pomt  out  to  the  meeting  that  such  a 
state  of  things  could  scarcely  be  realised.  It  was  easy, 
and  had  been  done  over  and  over  again,  for  gentlemen 
to  say  that,  from  certain  fixed  products  certain  fixed 
profits  must  be  realised,  for,  as  every  gentleman  present 
nfustknow  the  risk  of  any  such  speculation  as  tea-growing 
was,  that  you  were  at  the  mercy  of  the  seasons,  and  un- 
less one  could  secure  a  dry  season,  with  a  strong  sun,  tea 
could  not  be  manufactured.  These  calculations  were 
beyond  anjrthing  to  his  knowledge — they  were  beyond 
what  experience  told  one  was  likely  to  be  realised ;  but 
yet  they  weuld  shut  up  every  other  district  if  only  they 
could  be  proved. 

Hr.  Tayler,  ever  since  his  attention  had  heen  directed 
to  the  affairs  and  interests  of  India,  now  a  very  con- 
aiderable  time,  had  always  felt  convinced  that  the  native 
of  India,  as  he  now  was,  was  not  a  productive  animal  in 
the  history  of  the  world  ;  and  that  when  we  looked  at 
the  extraordinary  richness  of  the  soil,  and  of  the 
laviahness  of  nature  in  it*  favour,  and  then  at  the  little, 
the  tery  little,  advance  it  made  beyond  the  ordinary  re- 
tom,  and  then  at  our  rapid  growth  there,  he  had  come 
to  the  conclusion  that  it  was  one  of  the  mysterious 
porpose*  of  Providence  that  India  should  be  ruled  by 
the  Anglo-Saxon  race.  Having  listened  to  the  very 
favonraple  and  rose-coloured  statement*  of  Mr.  Camp- 
bell, BO  interesting  in  their  details,  he  had  felt  inclined  to 
tiae  and  speak  in  congratulatory  tone*  of  Uie  prospect 
of  60  per  cent,  in  return  for  one's  capital  as  offering 
every  attraction  and  allurement  to  an  industrious  race 
like  our  own.  But  his  new-bom  ardour  had  been  some- 
what damped  on  hearing  another  authority — perhaps  a 
greater  authority— say  that  these  favourable  descriptions 
were  not  exactly— well,  "  according  to  book,"  He  was 
not  capable  of  offering  the  slightest  opinion  on  the  mere 
detail*  of  agriculture,  whether  the  produce  would  be  60 
percent  or  16  per  cent;  whether  the  castor-oil  plant 
produced  a  good  silk,  instead  of  the  disagreeable  effect  it 
was  known  to  produce  in  this  country ;  but  he  could 
fully  realise  the  picture  Dr.  Campbell  had  drawn  of  the 
troubles  of  the  tea-planter,  in  consequence  of  the  bad 
state  of  the  Darjeeling.  When  he  was  post-master  of 
Calcutta,    unfortunately  now  20   years   ago,  he   bad 

A  v*t  j"?"*"  "^  PKMing  over  this  Darieeling  road, 
and  he  had  done  so  once  or  twice  since,  and  he  must  say 
a  worse  road  he  had  never  had  the  honour  of  sticking  in 
in  his  Lfe.  It  was  very  much  to  be  desired  that  when 
descnption*  like  those  given  that  evening  were 
put  forth,  both  sides  of,  the  quesUon  should 
be  blown;  because,  however  infinitely  import- 
ant the  introduction  of  the  Saxon's  energy,  enter- 
prise, and  capital  might  be  in  India,  they  should  not 
be  earned  away  by  such  glowing  descriptions  to  throw 
in  their  capital,  and  then  have,  as  Mr.  Campbell  had 
graphically  put  it,  to  come  home  with  a  wife  and  family 
on  their  hands,  and  all  their  money  gone.  There  was 
very  htUe  doubt  indeed  that  there  were  great  capabilities 
for  Englishmen  in  India  with  capital,  and  it  was  one  of 
the  great  things,  in  the  prospects  of  the  future  develop- 
ment of  India,  that  the  whole  of  it  should  be  put,  more 
or  les^  undOT  the  control  of  Anglo-Saxons;  but  every 
*:ngh*hman  taking  up  the  idea  that  he  could  make  a 
fortune  in  India  must  also  take  into  the  account  the 
many  obstacles  he  will  have  to  encoontw.    Well,  Uking 


the  description  as  reliable,  what  were  they  f  There  was 
not  much  to  dread  ;  there  was  one  small  fever,  not  so  bad 
as  an  attack  of  cholera  in  England.  That  was  rather  a 
curious  comparison,  as  he  always  thought  cholera  waa 
an  attribute  of  India.  And  with  this  description,  "  one 
small  fever  " — the  fever  being,  as  ho  had  always  under- 
stood, the  most  terrible  disense  in  the  world — many  enter- 
prising and  meritorious  young  men  would  be  induced  to 
leave  the  domestic  hearth,  and  start  in  the  idea  that  they 
would  soon  raise  a  fortune.  But  any  man  going  to  India 
ought  to  take  off  2a  to  30  per  cent,  from  the  favourable 
account  and  ought  to  make  up  his  mind  for  certain 
obstacles  and  inconveniences,  for  he  would  be  going  to  a 
country  as  to  the  prosperity  of  which  many  vital  ques- 
tions have  yet  to  be  decided ;  and  he  would  have  to  con- 
sider as  to  the  probability  of  the  future  stability  of  oar 
empire,  of  the  state  of  the  officials,  of  the  principle  of 
the  legislature,  and  the  disposition  of  the  natives  towards 
the  settlers ;  and  he  must  remember  that  the  history  of 
our  rule  in  India  did  not  show  that  the  Englishman  had 
always  been  received  with  that  spirit  of  fairness  and  con- 
ciliation customarily  granted  to  him  by  European  nations. 
Owing  to  the  unwise  and  injudicious  policv  till  lately 
adopted,  English  capitalists  of  character  ana  education 
had  not  engaged  in  the  cultivation  of  the  Indian  soil. 
Though  things  were  greatly  changed  for  the  better, 
though  the  Englishman  was  more  welcomed  than  he  was, 
there  were  still  many  inconveniences  to  be  put  up  with, 
troubles  met,  trials  sustained,  and  battles  fought,  which 
he  ought  to  take  a  fair  stock  of.  If  the  account  of  Hr. 
Campbell  went  forth  to  the  world  without  the  account  of 
the  other  side  to-morrow  morning,  they  would  hear  of- 
some  great  company  having  been  formed,  and  of  600  of 
the  youths  of  England  starting  for  India  with  the  idea 
that  they  were  going  to  make  great  and  rapid  fortunes 
in  a  paradise.  A  fool's  paradise  it  would  be.  But  this 
bo  believed,  that  no  one  would  rejoice  more  than  himadf 
if  these  large  tracts  of  waste  land  in  India  could  be 
brought  under  cultivation  by  the  application  of  native 
skill  and  industry,  for  then  would  be  advanced  at  the 
same  moment  the  development  of  the  country  and  the 
happiness  of  its  native  race*. 

Sir  Thomas  Bailey,  Bart,  II.P.,  had  listened  with 
great  attention  to  the  statement  of  Ur.  CampbeU,  and 
he  perfectly  agreed  with  him  as  to  the  vast  resources  of 
India.  He  had  painted  what  might  be  called  the  son- 
shine  of  the  picture,  while  the  two  gentlemen  on  his 
left  had  painted  some  of  the  shades  which  might  poanhly 
prevail.  He  himself  took  the  sunshine  view  of  the 
question.  Possibly  there  might  be  difiBculties  and 
obstacles,  but  he  thought  the  natural  intelligence  and 
indomitable  perseverance  of  the  English  race  would 
remove  all  obstacles,  and  that  we  should  soon  see  Assam 
a  most  flourishing  countr}-.  The  reference  to  cotton  was 
tfnost  gratifying.  That  there  are  four  million  acres  of 
land  yielding  cotton  of  a  good  quality,  and  by  that  is 
meant  bales  of  400  lbs.,  impUea,  if  it  can  he  received  as 
a  fact,  that  the  yield  of  a  good  quality  of  cotton  would 
be  equal  in  value  to  SO  millions  sterling.  That  was  an 
enormous  sum  with  which  to  stimulate  the  industry  of 
those  already  at  work,  and  would  be  a  great  stimulant 
to  those  who  bad  capital  to  spare  to  invest  it 
in  the  soil  of  India.  In  one  thing  Assam  stood 
its  own  ground.  Assam  tea  was  unsurpassed,  even 
by  Chinese,  and  ho  anticipated  that  if  there  wei« 
a  cultivation  of  the  soil  with  industry,  there  would 
be  ample  reward  for  those  who  took  up  cultivation 
in  that  province.  It  was,  he  feared,  the  custom  of 
our  countrymen  to  take  English  habits  to  these  eaatecn 
countries ;  but  if  we  carried  temperance  with  n*  we 
should  promote  those  good  habits  and  that  entespriae 
without  which  no  progress  could  be  made  in  any  new 
country  or  sphere  of  life.  There  waa  a  great  field  for 
Englishmen  in  Indian  agriculture,  aqd  they  should  look 
to  see  the  native  element  develop  its  latent  power.  In 
that  respect  this  country  owed  a  great  deal  to  its  early 
oonqnerors.     If  the  Romans  had  not  taught  n*  niddy 
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{he  arts  of  civilisation  and  of  icience,  ve  might  yet  have 
been  in  the  darkness  of  barharism.  Thoagn  the  Saxons 
by  their  incursions  destroyed  life  and  impeded  progress, 
yet  we  derived  even  benefit  and  instruction  from  them, 
and  it  may  be  said  that  the  flnt  teachings  of  a  nation 
most  always  be  severe.  With  reference  to  our  scho- 
lastic institutions,  we  have  a  kinder  and  more  merciful 
system  than  we  had  in  former  days,  and  now  kindness 
was  the  great  persoasive  element  in  all  improvements 
and  in  all  progress,  and  if  we  would  but  go  to  India 
with  that  spirit,  and  with  the  intelligence  of  English- 
men in  cultivation  gained  by  an  experience,  say  of  two 
thousands,  and  communicate  our  results,  we  should 
enable  them  to  begin  where  we  were  perhaps  ending 
in  the  career  of  our  progress.  Agriculture  is  necessary 
to  a  nation's  progress,  and  its  want  in  India  was  one  of 
the  greatest  obstacles  industry  had  to  contend  with.  He 
shoiUd  like  to  see  not  only  railway  but  water  communi- 
cation throughout  India,  for  the  latter  would  not  only 
serve  the  purposes  of  traffic,  but  would  supply  that  great 
essential  in  cultivation,  irrigation.  He  was  delighted  to 
hear  that  in  Assam  irrigation  was  scarcely  needed,  because 
of  the  lains  and  the  constant  moisture  of  the  soil  on  the 
moontains.  What  was  required  was,  that  we  should  in- 
duce the  people  of  India  to  invest  some  of  the  vast  accu- 
mulations stored  up  in  the  centre  of  India  in  the  cultiva- 
tion of  the  soil.  He  was  reminded  by  Mr.  Campbell's 
request  that  one  hundred  millions  of  English  capital 
should  be  invested  in  Indian  soil,  of  the  fact  that,  since 
the  commencement  of  the  American  Civil  War,  that  was, 
during  the  last  twelve  years,  the  cotton  trade  of  England 
had  paid,  in  excess  of  the  previous  low  prices,  a  sum  not 
less  than  one  hundred  milhons.  That  was  the  sum  asked 
for  by  Mr.  Campbell.  If  the  excess  of  prices  could  be 
caUeo.  forth  for  the  purpose  of  investment  in  the  colti- 
ration  of  the  soil,  there  would  be  a  progression  of  which 
we  were  nnprepared  to  estimate  the  extent.  It  was  said 
by  some  India  was  not  a  civilised  country.  Bat  that  was 
not  m>.  India  was  a  country  highly  civilised,  bnt  it  was 
on  principles  which  we  did  not  recognise,  and  which  we 
thonght  incapable  of  producing  any  real  or  rapid  ]pro- 
gresB.  It  might  be  that  old  castes  and  superstitions 
kept  them  a  great  deal  to  old  customs,  bat  if  the 
maxim  of  Lord  Baoon,  who  gathered  up  the  threads 
of  the  inductive  theory,  that  the  past  should  be  always 
Uie  lesson  for  the  future,  could  be  brought  to  bear  on 
India,  he  felt  sure  there  was  in  store  happiness  for  that 
peat  dependency.  Now,  though  we  might  be  somewhat 
u  excess  of  population  in  this  country,  he  very  mnch 
feared  that  our  yoang  men  would  not  be  disposed  to 
practice  that  self-denial  so  necessary  on  going  into  a  new 
country,  and  he  thonght  if  the  dark  side  of  the  picture 
were  to  be  believed,  their  inclinations  would  be  un- 
strengthened.  But  he  would  ask  the  young  men  not  to 
be  daunted  by,  or  over-scmpulous  as  to  how  they  de- 
stroyed the  lions  that  might  be  in  the  way  to  oppose 
them.  Let  them  dear  the  way  for  themselves,  and  they 
would  be  rewarded  for  their  energy,  if  it  were  conducted 
witii  prudence,  for  they  would,  by  their  example,  raise 
{he  natives  of  India  to  their  own  standard.  In  oon- 
closion,  he  could  but  say  that  he  fully  believed  in  the 
realisation  of  the  anticipations  of  Mr.  Campbell. 

Xr.  Slliott  said,  with  regard  to  the  question  of 
cUmate,  of  which  Mr.  Campbell  had  given  them  such  a 
flourishing  description,  when  he  said  it  engendered 
certain  complaints  "  which  would  cause  a  well-fed  ab- 
stemions  man  no  inconvenience," — well,  when  he  was 
in  the  East  he  was  certainly  abstemious,  and  so  he 
belieTed  were  his  neighbours,  and  yet  they  all  suffered 
most  serious  inconvenience  from  fevers,  and  hardly  less 
so  from  the  other  complaints  mentioned  by  Mr.  (>mp- 
bell,  and  he  did  think  that  when  such  statements  as  the 
one  he  was  referring  to  were  put  forward,  they  ought  to 
be  received  with  considerable  caution.  Then,  as  to  the 
inexpensive  quality  of  the  land  on  which  cotton  could 
be  grown,  it  was  well  known  in  England  that  a  bad 
fiurm  paid  better  than  a  good  taim,  for  two  very  simple 


reasons,  viz.,  that  its  owner  was  obliged  to  give  it  much 
greater  personal  attention,  and,  if  he  were  obliged  to 
employ  labour,  the  labourers,  being  in  almost  the  same 
condition  as  the  master,  would  work  much  harder  for 
him  than  the^  would  for  the  good  farmer.  That,  too, 
he  believed,  from  what  his  father  had  been  told  by  his 
tenants,  was  the  case  in  Scotland ;  thoy  would  not  do 
as  much  for  the  gentleman  as  they  would  for  the  man. 
Now,  with  regard  to  these  cotton  nrms,  it  must  be  con- 
sidered quite  impossible  that  gentlemen  could  cultivate 
them  themselves;  and  if  land  could  be  had  in  such 
quantities,  and  if  a  man  could  save  enough  money  out 
of  his  wages  as  to  get  a  couple  of  acres  and  set  up  for 
himself,  it  must  be  expected  that,  after  a  very  short 
time,  the  men  would  leave  the  gentlemen  in  the  lurch.. 
As  regards  the  breeding  of  horses,  he  had  only  to  add 
that,  u-om  information  he  had  received  from  a  gentle- 
man of  good  position  in  the  north  of  India,  he  was  able 
to  say  that,  after  some  trial,  it  had  to  be  abandoned.  He 
thought  that  when  such  statements  as  those  made  to- 
night, and  made  no  doubt  in  perfect  good  faith,  were  put 
forth  to  induce  persons  to  go  to  a  region  which  was 
simply  infernal,  and  to  embark  in  speculations  which 
might  entail  terrible  ruin,  some  protest  should  be  made 
against  them.  He  had  often  heaiti  of  people  coming  out 
on  the  faith  of  similar  representations,  that  large  fortunes- 
could  be  made,  and  then  finding  themselves  reduced  to 
almost  destitution  ;  and  in  Ceylon,  in  some  oases,  sub- 
scriptions had  had  to  be  started  to  send  back  such  persons 
to  England. 

Oeneral  Clarke  said  it  had  been  often  remarked  that 
large  subjects  were  shoved  into  a  hole,  and  there  had 
never  beoa  a  greater  proof  of  the  truth  of  that  remark' 
than  in  the  proceedmgs  of  that  evening.  They  wero 
invited  to  discuss  India  as  a  general  field  for  pri- 
vate enterprise,  and  the  paper,  a  very  interesting  one, 
it  was  true,  related  to  a  mere  province.  What  they  had 
really  to  consider  was,  whether  the  middle  classes  of 
England  could  find  a  field  for  anything  to  do  in  India. 
It  appeared  to  him  that  as  far  as  trade — internal  trade — 
was  concerned,  it  was  idle  for  us  to  hope  to  compete 
with  the  Indians,  save  simply  as  overseers,  from  our 
superior  knowledge.  But,  though  that  door  was  shuf-,. 
there  were  still  open  certain  things  in  which  a  trial  might 
be  made  by  the  application  of  machinery  to  the  handi- 
craft of  the  country.  That  was  a  point  worthy  of 
attention.  There  was  no  people  in  the  world  possessing- 
greater  aptitude  than  the  Indians  for  the  manufocture 
of  carriages  and  vehicles,  general  household  fnmiture, 
and  all  descriptions  of  &bric8.  It  was  most  probably 
well  known  that  the  people  were  so  employed  in  Upper 
India,  such  as  the  Punjanb,  and  all  the  mountain  tracts; 
they  were  all  exercised  in  making  goods  of  a_  very 
cheap  dass,  which  could  be  well  produced  by  machinery.. 
There  were  no  better  weavers  in  the  world  than  the 
cashmere  weavers,  and  now  a  larger  number  of  them 
were  settled  in  our  provinces  at  Umritsur,  some  36  miles- 
south  of  Lahore,  and  he  believed  that  if  a  capitalist 
went  from  here,  he  would  there  find  that  he  conld 
establish  woollen  mills  with  great  advantage.  There 
might  be  temperance  men  there  to-night,  but  it 
appeared  that  there  were  several  breweries  in  India,  and 
that  again  was  a  branch  capable  of  great  development ; 
and  he  had  been  sorry  to  hear  Mr.  Campbell's  expression, 
"  the  curse  of  India,  brandy-drinking."  He  had  been 
36  years  in  India,  and  during  the  whole  time  he  had 
never  seen  an  officer  drunk  at  a  mess  table ;  and  he  had 
had  the  honour  of  knowing  many  gentlemen  in  India^ 
merchants  and  their  assistants,  and,  as  far  as  his  own 
experience  went,  he  could  say  that  the  men  there  repre- 
sent us  worthily,  and  that  they  are  more  temperate  than 
we  are  here  at  home.  It  might  have  been  different  60 
years  ago  in  India,  when  men  were  isolated,  and  for 
months  and  months  never  saw  a  fellow-countryman; 
but  it  was  not  so  now,  and  we  might  do  well  if  we 
followed  the  example  set  us  by  Englishmen  in  India  on 
the  score  of  drink.    As  regards  agricultural  matters,  he 
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tnight  Bay  the  natives  of  India  were  very  good  hands  at 
Agricnltare,  and  that  theirs  had  been  quite  as  good 
as  ours  before  the  introdaction  of  machinery.  That  is 
all  they  want.  Many  of  the  practices  we  bare  intro- 
duced into  this  country  have  been  recognised  for  ages  in 
India,  as  for  instance,  in  the  matter  of  manuring ;  it  had 
long  been  the  custom  here  to  manore  very  heavily,  but 
now  it  was  found  much  better  to  nso  only  small  doses. 
Well,  that  had  been  recognised  long  ago  in  India,  as  also 
the  treatment  of  land  with  sulphates,  and  all  those  other 
chemical  compounds  which  Liebig  and  other  great  men 
now  so  strongly  recommend.  He  did  believe  that  in  the 
branches  he  heul  mentioned  there  was  a  field  for  our 
middle-classes,  and  that  it  would  be  greatly  to  their  ad- 
vantage to  engage  in  them,  for  they  would  obtain  better 
society  and  more  comfortable  homes  than  they  could  ever 
hope  for  here ;  and  they  would  do  better  by  going  there 
than  by  going  to  America.  Now,  one  of  his  servants 
was  engaged  to  a  gardener  who  had  lately  gone  to  Rich- 
mond, Virginia,  and  settled  there.  He  had  asked  him 
whether  he  still  intended  to  subscribe  to  his  club  ;  he  re- 
plied "  Yes ;  he  received  all  the  privileges  he  would  have 
here  by  a  mere  transfer  of  his  tickets ;  how  else  did  ho 
think  they  could  manage  to  live."  But  he  did  not  think 
that  would  be  the  case  in  India,  but  that  it  would  pretty 
much  depend,  so  far  as  the  small  capitalist  and  the 
labourer  was  concerned,  upon  themselves  how  Europeans 
wonld  live  in  India. 

Hr.  Hyde  Clarke  moved  the  adjoomment  of  the  dis- 
cussion. 

Hr.  Botly  seconded  the  motion,  which  was  carried, 
and  the  meeting  adjourned  to  Friday,  April  12th. 


FOOD  COKXXriEX. 
The  Committee  met  on  Wednesday,  March 
13th,  at  4  o'clock.  Present — Mr.  Benjamin 
fihaw  (in  the  chair),  Mr.  F.  H.  Abel,  F.R.8., 
Sir  Antonio  Brady,  Dr.  Peyton  Blakiston,  Dr. 
Pitman,  Mr.  E,  B.  Savile,  Mr.  J.  T.  Ware,  and 
Mr.  J.  A.  Youl. 

Xr.  Aah  attended,  aad  explained  to  the  Committee 
the  constraction  of  the  meat-vans  as  desnied  and  made 
bjr  him  for  the  Great  Western  Railway  Company.  He 
aaid — Mr.  Wood,  the  deputy-chairman,  came  to  me  and 
asked  how  such  a  van  should  be  constructed.  I  made  a 
plan  for  him,  and  he  was  so  pleased  with  it  that  he 
allowed  me  to  make  experimento  on  the  raUway.  I  told 
him  that  I  must  be  permitted  to  take  out  a  patent,  which 
I  did,  and  I  have  now  a  legal  agreement,  under  seal, 
with  tho  company,  and  the  vans  are  in  constant  use. 
Besides  that,  thny  are  talking  about  building  vessels  to 
run  between  Milford  Haven  and  Waterford  to  carry 
meat,  and  they  think  of  fitting  up  the  hold  on  the  same 
principle.  The  plan  is  this: — There  is  an  ice  receptacle 
at  one  end  of  tho  viin,  but  the  quantity  of  ice  used  is 
•very  small,  and  except  in  very  hot  weather  it  may  be 
dispensed  with.  The  railway  carriage  is  inade  doable 
in  every  part,  the  interstices  being  filled  with  charcoal- 
dust,  similar  to  an  ordinary  refrigerator.  The  top,' 
bottom,  sides,  and  door  are  all  filled  in  the  same  way. 
The  ice  is  put  into  the  receptacle  through  a  hole 
in  the  top,  which  has  a  tight-fitting  cover;  a  very 
small  quantity  is  sufficient  Surrounding  the  ice 
receptacle  there  is  an  air-tight  chamber,  with  a  fonnel- 
ehapsd  opening  to  tho  external  air;  this  end  of  the  van 
is  always  kept  in  front,  and  the  opening  is  made  to  ex- 
pand a  little  at  the  sides,  so  that  tho  air  rushes  in,  and 
pasMS  down  against  the  cold  metallio  surface  of  the  ice 
receptacle.  It  passes  under  it  through  a  charcoal  filter, 
whioh  removes  the  dust,  oomes  up  at  the  other  side,  and 
<»mes  out  into  the  carriage  through  holes  mads  fop  the 
''■j''^"  ■^  *^  trains  go  along  at  a  rapid  speed,  a  oon- 
AduaUs  quantity  of  air  cdtausinintiiis  way,  and,  within 


certain  limits,  the  quicker  the  train  goes  the  colder  the 
carriage  becomes  as  more  air  rushes  in.  There  are 
holes  again  at  tho  farther  end  of  the  van,  which  allow 
the  air  to  pass  out,  so  that  a  corrent  of  air  is  constantly 
passing  through,  and  there  is  fotmd  to  be  but  a  -vvry 
slight  diCFerenco  of  temperature  between  one  end  of  the 
van  and  tho  other.  The  ice  does  not  melt  much  ;  in  fiict, 
last  summer  one  van  ran  for  a  whole  week  without  being 
refilled.  The  plan  at  present  adopted  is  to  fill  the  vans 
with  ice  in  London,  and  run  them  down  empty  to  Chip- 
ping Norton,  where  they  are  loaded  with  meat,  so  tint 
there  is  some  waste.  The  one  great  difSculty  to  be 
overcome  was  the  large  amount  of  dust  which  a  railwmy 
carriage  always  produces,  especially  in  hot,  sultry  wea- 
ther. In  these  vans  the  dust  is  all  removed  by  paasini^ 
through  a  charcoal-filter  at  the  bottom  of  the  ice-wdl ; 
and  as  the  ice  gradually  melts,  the  water  collects  in  a 
trough  at  the  bottom,  and  when  that  is  full  mns  over 
through  the  charcoal,  thus  keeping  it  constantly  clean, 
and  ultimately  runs  out  through  a  bell-trap  at  the  bot- 
tom. This  construction  has  the  additional  advantage  of 
preventing  the  air  from  rising  up  through  the  ice,  which 
is  not  desirable,  as  it  would  melt  the  ice  more  quickly, 
and  a  great  amount  of  cold  is  not  required.  If  the  tem-' 
perature  were  reduced  too  much,  the  butchers  would  not 
like  the  meat  when  it  reached  them,  and  it  would  not 
keep  so  well.  The  temperature  in  these  vans  was  found 
to  range  from  50°  to  65°,  when  the  outside  air  was  at 
80°  or  90°.  Mr.  Wood  says,  in  one  of  his  letters  to  me, 
that  during  the  hot  weather  the  temperature  has  been 
much  below  60°  all  over  the  van.  That  is  becanae  Uie 
volume  of  air  that  gets  cooled  in  passing  over  the  ice 
receptacle  rapidly  distributes  itself  throughout  the  van, 
and  only  gets  so  much  warmer  as  it  takes  up  the  heat 
from  the  other  portion'of  air. 

The  Chairman  asked  ho  w  the  air  was  deprived  of  dwtf 
— By  going  through  the  wet  charcoal;  whatever 
volume  of  air  comes  in  the  same  goes  out  It  might  be 
thought  that  tiiat  would  soon  melt  the  ice,  bat  it  is  not 
found  to  do  so,  and,  moreover,  if  the  ice  is  deotaaaed 
in  volume,  the  metallic  surface  of  the  receptacle  is  still 
sufficiently  cold  to  cool  down  the  air  enough  for  all 
practical  purposes.  Both  Mr.  Wood  and  Mc  Gnat 
have  expressed  themselves  perfectly  satisfied  on  this 
head.  If  the  weather  is  not  toffioiently  hot  to  laqniM 
the  use  of  ice,  there  is  them  a  little  lAter  pot  in  a  vend 
at  the  top  of  the  ice  reoe^aclel  sjid  allowed  to  irioUe 
down  so  as  to  damp  the  charcoal  and  make  it  act  effi^ 
ciently.  The  simple  fact  of  blowing  a  large  qoaatity  of 
fieah  air  through  the  van  is  a  great  advantage  to  the 
meat,  but  when  the  weather  is  so  hot  that  some  artificial 
means  of  cooling  is  required,  then  by  the  use  of  ioe  a 
kind  of  March  atmosphere  is  obtained.  It  is  well  Imown 
that  all  butchers  try  to  hang  their  meat  in  a  diaqghti 
for  it  is  not  only  a  cool  atmosphere  which  is  required, 
but  a  change  of  the  air,  so  as  to  blow  away  any  genns 
which  may  be  fioating  about,  and  to  temova  ainr 
moisture  arising  on  the  surface  of  the  meat  I  may  add, 
that  I  prepared  a  long  report  on  this  subject,  giving 
statistics  as  to  the  quantity  of  meat  lost  in  the  oouiae  m 
a  year,  and  the  result  of  these  experiments.  Mr.  Wood 
.  had  no  objection  to  its  being  published,  and  I  sent  it  to 
the  I^met,  bat  it  was  simply  retained  to  me,  with  com- 
pliments. 

The  Chairman  asked  if  this  method  had  beea  used  lor 
the  transit  of  fish  as  well  as  meat  ? 

Mr.  Afh  said  he  believed  not;  and  did  not  think  it 
would  be  efficient  for  that  purpose,  whilst  fish  was 
packed  in  boxes,  as  at  present.  There  must  be  some 
provision  for  allowing  the  air  to  reach  the  surface  of 
the  fish.  If  it  could  be  packed  on  trays,  so  that  the 
air  might  pass  readily  through  it;  then  no  doubt  it 
would  travel  very  well  in  a  van  of  that  description. 

me  Ohairmaa  adced  if  the  &h  oonU  be  hong  inlaige 
wira  baskets. 
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Xr.  Aall  said  that  might  be  done  with  the  larger  fish. 
He  bad  been  in  an  cm^ty  van,  which  had  brought  fiih 
from  Hewbaven  the  night  before,  and  found  the  stench 
was  something  fearful,  so  that  it  was  really  astonishing 
bow  any  one  could  cut  the  fish  out  of  it.  It  struck  bim 
that  the  fish  at  the  bottom  of  the  boxes,  or  pads,  must  be 
macb  worse  than  that  at  the  top,  for  it  was  the  practice 
to  pot  lumps  of  ice  at  the  top  of  the  boxes,  and  the  water 
trickled  through.  Milk  cans  also  might  travel  very  well 
in  this  kind  of  van.  It  must  be  remembered  that  ice  is 
extremely  cheap  now,  the  quantity  required  for  filling 
each  van  only  costing  a  few  shillings.  Ur.  Ash  then 
proceeded  to  describe  in  detail  his  patent  refrigerators, 
stating  that  in  them  there  was  no  mixture  of  the  air,  the 
coldest  strat  um  remaining  at  the  bottom,  so  that  different 
articles  of  food  placed  in  these  refrigerators  at  different 
levels  never  affect  one  another  in  any  way.  He  bad 
recently  made  a  groat  improvement  in  the  method  of 
fixing  a  filter  within  the  refrigerator,  by  which  be  avoided 
the  difficulty  be  had  formerly  experienced  with  regard 
to  the  oemvnt  being  decomposed  by  the  purity  of  the 
water.  In  answer  to  a  question  he  stated  that  these 
meat-vans  had  been  in  operation  on  tho  Great  "Western 
lino  since  last  March,  and  they  had  answered  every  ex- 
pectation ;  there  had  been  no  complaint  of  the  filters 
choking;  up,  and  it  had  not  been  tried  many  weeks  before 
the  solicitor  to  the  company  called  upon  bim  with  an 
agreement.  He  had  not  been  in  negociation  with  any 
other  railways,  as  be  preferred  waiting  for  them  to  come 
to  bim,  as  in  the  case  of  the  Great  Western. 

Or.  Pitman  said  it  was  important  to  bear  in  mind  that 
the  temperature  attained  by  this  means  ranged 
between  50  and  56°,  for  it  was  pretty  well  known  &at 
too  low  a  temperature  was  as  great  an  evil  as  too 
high. 

Mr.  Ash  said  be  was  not  aware  how  many  of  these 
Tans  were  in  use,  nor  the  cost,  as  the  company  made  them 
all  themselves.  The  first  one  was  adapted  from  an  old 
wsgon  at  the  works  at  Paddington,  and  was  made  under 
bis  direction,  but  all  the  others  bad  been  entirelv  con- 
structed by  the  Great  Western  Company,  who  told  him 
they  bought  pig-iron  and  made  the  whole  of  their  own 
work  throughout.  The  only  stipulation  he  made  was 
that  each  van  should  have  painted  upon  it  "Ash's 
patent,"  and  that  whenever  it  was  advertised  it  should 
be  in  connection  with  the  name  of  bis  company,  and  the 
address  in  Oxford-street. 

The  Chairman  said  that  some  time  ago  a  great  difli- 
cnlty  was  experienced  in  bringing  milk  by  railway. 

Kr.  Ash  said  the  great  object  in  such  a  case  was,  in  hot 
VMther,  to  keep  out  the  atmosphere  as  well  as  to 
refrigerate  it.  He  had  seen  some  milk  vans  open  at  the 
top  and  co\-crcd  by  tarpaulin,  which  be  supposed  was 
wetted,  but  he  thought  that  a  mistake.  There  was  no 
perceptible  draught  in  the  vans  on  bis  construction, 
except  close  to  the  holes  by  which  the  air  entered  or  by 
which  it  left  the  van.  Close  to  them  a  match  would  be 
immediately  blown  out,  but  otherwise  the  only  sensation 
was  a  sort  of  gentle  breeze,  which  was  very  pleasant, 
thongh  there  was  a  danger  of  a  person  catching  cold,  as 
had  been  found  by  experience. 

*f-  Stephen  Darby,  F.C.B.,  then  attended  to  explain  to 
the  Committee  bis  method  of  preparing  fluid  extract  of 
meat.  _  From  a  pamphlet  published  by  Mr.  Darby,  the 
following  description  of  the  preparation  is  taken : — 

"At  the  suggestion  of  Dr.  Pavy,  of  Guy's  Hospital,  I 
undertook  some  experimental  investigations  todetermine 
whether  or  no  such  a  preparation  were  practicable,  and 
after  the  expenditure  of  much  labour  and  thought,  and 
the  experience  of  many  failnres,  I  at  length  succeeded  in 
making  a  complete  fluid  meat  in  a  condition  rendering 
it  an  acceptable  and  very  agreeable  article  of  diet. 

"My  fluid  meat  contains  all  the  constituents  of  fresh 
meat  which  minuter  to  nutrition.    It  is  prepared  in  the 


form  of  a  moist  extract,  perfectly  soluble  in  water.  It 
possesses  a  full  meaty  flavour,  like  that  of  roasted  meat, 
and  therefore  is  very  agreeable  to  the  taste.  It  may  be 
eaten  spread  upon  bread  and  butter,  or  biscuits,  or 
dissolved  in  water  as  a  substitute  for  &«sh  beef  tea,  bat  is 
far  more  nourishing. 

"  Before  bringing  it  prominently  to  the  notice  of  tho 
profession  or  the  public,  I  have  bad  it  tried  and  tested 
oy  use,  pretty  extensively,  in  cases  of  dyspepsia,  and 
invariably  with  great  benefit  for  convalescents  and 
persons  of  weakened  stomachs ;  those  debilitated  by 
mental  or  bodily  overwork  or  sedentary  habits ;  and  I 
can  now  confidently  recommend  it  to  the  profession  as  a 
groat  desideratum  for  weakly  persons,  and  in  all  cases 
where  nourishing  food  is  called  for  and  where  tho 
digestive  powers  are  impaired. 

"  In  order  to  enable  the  profession  clearly  to  under- 
stand and  jusUy  appreciate  the  value  of  fiuid  meat,  I 
shall  give  below  the  process  by  which  it  is  prepared, 
premising  that  it  has  not  escaped  the  attention  of 
practical  physicians,  who  have  peroeived  the  want 
existing  for  such  a  means  of  affording  nourishment  to 
their  patients  when  the  stomach  is  too  weak  to  take  or 
digest  animal  food. 

"'I  have  often  thought,'  8ay;s  Dr.  W.  Marcet,* 
'that  ifthere  were  ameansof  preparing  meat  soas  to  enable 
its  easy  digestion  by  weak  stomachs,  a  great  boon  might 
conferred  on  a  very  large  class  of  sufierers.' 

"Accordingly  Dr.  Mareet  proceeds  to  describe  a  process, 
the  object  of  which  he  explains  is  to  extend  tne  pre- 
liminary digestion  of  meat  one  step  further  than  is  dono 
by  cooluDg  before  it  is  taken  into  the  stomach,  thereby 
relieving  this  organ  from  the  task  of  carrying  out, 
unasaist«d,  the  digestion  of  cooked  meat. 

"Dr.  Marcet's  process  involves  the  use  of  pepsin,  carbon- 
ate of  soda  and  hydrochloric  acid,  and  a  simple  enough 
apparatus,  and  is  intendedto  be  carried  out  by  persons  not 
accustomed  to  chemical  operations ;  consequently,  I 
think  I  am  warranted  in  saying,  it  would  fail  in  such 
hands  nine  times  out  of  ten ;  and  when  successful,  tho 
author  candidly  says — '  This  food  contains  all  the  con- 
stituents of  beef  tea  and  albuminons  substances  besides ; 
although  it  only  supplies  a  portion  of  the  nourishment 
possessed  by  the  meat  which  has  been  used  for  prepar- 
ing it." 

"  What  then  Dr.  Mareet  aimed  at,  I  believe  I  may 
confidently  say  I  have  in  my  fluid  meat  actually  accom- 
plished, and  I  am  sure  the  profession  will  see  tha 
propriety  of  baying  it  prepared  for  them,  as  these 
processes  can  be  so  much  better  and  more  economically 
effected  on  a  large  scale  and  under  the  superintendence 
of  skilled  chemical  operators  than  in  tho  domestic 
kitchen. 

"  My  fluid  meat,  as  I  have  already  explained,  contains 
all  the  constituents  of  lean  mea^  including  fibrine, 
gelatine,  and  coagulable  albumen ;  but  by  the  process 
pursued  these  are  all  brought  into  a  condition  in  which 
they  are  soluble  in  wat^  and  are  not  any  longer 
coagulable  on  heating — in  which  state  thejr  have  been 
designated  peptones.  This  change  is  eflracted,  as  in 
ordinary  digestion,  by  means  of  pepsin  and  hydrochloric 
acid. 

"  The  pepsin  employed  is  very  carefully  prepared^ 
without  addition  of  staroh  or  any  extraneous  substance. 
Lean  meat,  finely  sliced,  is  digested  with  the  pepsin  in 
water  previously  acidulated  with  hydrochloric  acid  at  a 
temperature  of  96°  to  100°  Fahr.  until  the  whole  of  tho 
fibnne  of  the  meat  bos  disappeared. 

"The  liquor  is  then  filtered,  separating  small  porttons  of 
fat,  cartil^e,  or  other  insoluble  matters,  and  neutralised' 
by  means  of  carbonate  of  soda,  and  finally  carefully 
evaporated  to  the  consistence  required,  namely,  that  of  a 
soft  extract.  . 

"  The  resulting  extract  represents  in  all  its  constituents 
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the  lean  meat  employed,  but  with  the  fihrine,  albumen, 
and  gelatine  cbanpred  into  their  respective  peptones  or 
soluble  forms.  This  change  is  eff«cti  d  solely  by  the 
pepsin  and  hydrochloric  acid,  or  artificial  gastric  juice, 
■without  tho  evolution  or  absorption  of  any  g.is  or  the 
formation  of  any  secondary  products. 

"The  peptones  thus  formed,  although  agreeing  oxactly 
in  chemical  composition,  and  even  in  many  physical 
properties,  with  the  substances  from  which  thoy  are 
derived,  differ  from  them  by  a  ready  solubility  in  water 
and  even  in  diluted  alcohol.  The  changes  thus  effected 
coincide  precisely  with  those  which  physiologists  tell  us 
occur  in  the  stomach  in  normal  digestion  when  the  food 
has  been  acted  on,  brought  into  a  soluble  state,  and  fitted 
to  be  passed  through  the  pylorus,  to  be  mixed  with  the 
1>ile  and  pancreatic  juice  in  the  duodenum. 

"  It  is  important  to  observe  that  in  this  preparation  the 
relations  between  the  several  proximate  elements  of  the 
meat  are  not  disturbed,  far  less  is  there  any  change  in 
the  state  of  the  saline,  or,  as  they  are  called,  inorganic 
consti' uents,  such  as  occurs  when  they  are  separated  in 
the  form  of  ashes  by  bnming  or  otherwise  totally  de- 
composing the  flesh. 

"  But  this  process,  whatever  care  may  be  taken,  leaves 
the  fluid  meat  with  a  strong  bittter  taste.  This  bitterness 
-attaches  always  to  meat  digested  with  pepsin  ;  and  this, 
in  the  opinion  of  medical  men,  would  wholly  preclude  its 
acceptance  and  adoption  as  an  article  of  food.  At  the 
8{ime  time,  it  curiously  illustrates  the  identity  of  the 
process  in  tho  laboratory  and  digestion  in  the  living 
stomach. 

"  In  order  to  remove  this  bitter  taste,  and  to  obviate  the 
objection  to  fluid  meats  on  that  ground,  I  have  made 
many  experimental  researches,  and  at  lenglh  have  dis- 
covered that  the  purpese  is  completely  and  satisfactorily 
effected  by  addition,  in  a  certain  part  of  the  process,  of  a 
small  proportion  of  fresh  pancreas. 

"  The  fluid  meat  so  prepared  is  entirely  free  from  any 
bitter  flavour." 

Dr.  Pitauui  said  ha  had  examined  the  pamphlet,  and 
as  far  as  that  was  conoemed  the  statements  wero  very 
satisfactory.  He  should  like  to  know  what  proportion  of 
fluid  meat  was  obtained  from  a  pound  of  solid  meat. 

Kr.  Darby  said  about  one-fourth  in  weight  of  fluid 
■extract  was  produced  from  fresh,  lean  meat  free  from 
fat.  Of  course  he  did  not  get  so  large  a  yield  from  meat 
bought  in  the  market,  because  there  was  the  fat  to  be 
deducted.  The  meat  was  rendered  fluid  by  tho  chemical 
agents — hydrochloric  acid  and  pepsine — and  the 
■whole  of  the  otherwise  insoluble  portion  of  the  meat 
was  given  in  the  soluble  state.  The  water  of  the  meat 
was  driven  off,  together  with  another  portion  of  water 
added  in  the  preparation.  A  small  amount  of  pancreas 
was  added,  to  remove  the  bitter  flavour  of  the  digested 
meat. 

Dr.  Pitman — So  ^lat  you  not  only  go  as  far  as 
the  primary  digestion — that  which  takes  place  in  the 
stomach — but  you  go  a  step  further,  and  you  effectuate 
that  process  of  digestion  which  really  is  carried  on  in 
the  bowels,  where  the  pancreas  pours  out  its  secretions. 
I  mean  you  are  doing  the  whole  work  of  the  body. 
In  fact,  when  you  havo  digested  the  meat  you  leave 
it  to  the  body  to  absorb  it.  But  no  doubt  certain 
actions  which  take  place  in  the  body  are  as  essential 
to  its  health  as  the  presence  of  the  meat.  I  mean,  it  is 
as  essential  that  the  body  should  get  rid  of  those  secre- 
tions which  the  bod^  furnishes  to  digest  meat,  as  that  it 
should  bo  supplied  with  meat  for  those  secretions  to  digest ; 
and  if,  by  your  chemical  o^rations,  you  prevent  the  first 
taking  place,  the  question  is  how  far,  in  a  medical  point 
of  view,  that  is  desirable  f — I  may  answer  that  by  saying 
that  I  use  a  ver^  small  portion  of  pancreas,  and  apply 
it  but  a  short  time.  If  I  added  more  pancreas,  or  used 
«  for  a  longer  time,  I  should  split  up  the  peptones  into 
lutimatn  prodacts  of  decomposition. 

G-— Ton  would  arrive,  in  bet,  at  those  prodaoU  which 


are  the  result  of  lost  tissues  ? — Yes,  possibly.  I  think 
there  is  work  enough  left  for  the  pancreas  in  the  body 
to  oxert  its  proper  action  after  I  have  removed  the  bitt^ 
substance.  I  find  that  bitter  is  formed  in  every  case  where 
the  meat  is  thoroughly  digested.  I  can  partially  dissolve 
andalmost  free  it  from  bitter;  butwhen  I  get  it  thoroughly 
dissolved  it  is  intensely  bitter  always. 

Q. — 'We  look  at  digestion  first  as  an  acid  process, 
and,  when  the  tood  passes  out  of  the  stomach  it 
meets  in  the  bowels  with  an  alkali,  and  there  the 
acid  is  neutralised.  Then  it  proceeds  onwards,  and 
becomes  fit  for  absorption  and  nutrition.  The  meat 
in  your  process,  as  far  as  I  can  understand,  is  digested 
by  pepsine  and  hydrochloric  acid  acting  as  the  pri- 
mary digestion  in  the  stomach.  Then  yon  add  car- 
bonate of  soda  to  nentralise  the  acid  of  the  hydrochloric 
acid,  and  then  further  yon  add  the  secretion  of  the 
pancreas  to  take  away  tne  bitter  f — Yes  ;  but  nothing; 
more  than  that.  In  the  body,  I  apprehend  the  pan- 
creas exerts  some  further  action. 

Q. — The  practical  effect  of  taking  that  as  food  has 
yet  to  be  shown  ? — ^I  may  say  that  I  have  had  very 
good  experience  in  that  way,  enough  to  warrant  tho 
assertion  that  it  possesses  the  same  power  of  nourish- 
ing as  meat  itself,  particularly  in  the  case  of  persona 
engaged  in  exhausting  pursuits  where  the  digestive 
power  is  weakened.  They  tell  me  that  by  using  this 
fluid  meat  they  get  tho  same  amount  of  stamina  givea 
as  in  eating  solid  meat  when  in  health. 

Q, — Do  you  suppose  it  possible  for  a  person  to  live  a 
month  on  your  fluid  meat  and  to  come  out  at  the  end  of 
that  time  as  hearty  and  well  as  if  he  had  be«i  eatina> 
three-quartersofa  pound  of  rumpsteak  everyday? — Ithiiuc 
so ;  but  I  am  happy  to  say  that  that  question  is  now  in  prCK 
cess  of  investigation  by  a  gentleman,  whose  name  I  will 
not  mention,  but  who  is  above  suspicion  in  every  way. 
He  has  kindly  taken  that  in  hand  for  me,  and  he  is  in  a 
position  to  do  it  most  thoroughly,  so  that  I  shall 
actually  know,  imdcr  very  trying  circumstances, 
whether  it  is  as  valuable  as  at  present  I  havo  reason 
to  believe.    It  is  only  practice  which  can  show  that. 

Q. — Would  it  be  economical  as  an  ordinary  diet  f — 
Clearly ;  that  is,  if  it  were  manufactured  where  meat  ia 
low  in  price.  This  is  evident,  from  the  price  at  which. 
I  can  supply  it  from  wcll-fatted  bei^f  of  England.  And 
even  now  it  is  less  costly  for  tho  preparation  of  beef-tea, 
broth,  or  soups,  for  which  only  the  soluble  portion  of  the 
meat  is  taken;  for  by  boiling  or  stewing,  20 lbs.  of  lean 
meat  are  requisite  to  provide  1  lb.  of  soluble  extraet ; 
whilst  there  remains  about  4  lbs.  of  insoluble  nutritive 
matter,  which  is  commonly  rejected.  I  require  only 
lean  meat,  and  this  is  generally  least  acceptable  for 
cookingpurposos. 

Q.— What  is  the  price  yon  sell  it  atP— 10s.  6d.  a  ponnd ; 
but  it  is  made  from  the  best  English  beef,  merely  as  an 
article  for  invalids.  I  hope  it  will  go  beyond  that,  and  be 
used  as  an  article  of  food,  to  be  given  especially  in  cases 
where  persons  havo  to  undergo  considerable  fatigue.  We 
know  very  well  that,  after  a  hard  day's  work,  a  little 
fillip  of  some  kind  or  other  is  often  necessary  to  coax 
back  an  appetite  for  solid  food  ;  and  I  think  for  men 
exposed  to  such,  this  kind  of  food  will  prove  very  advan- 
tageous. 

TiM  Chairauut — What  yon  speak  of  arises  from  the 
digestive  power  being  lowered  by  the  bodily  fsti^ncv 
and  it  requires  something  to  supply  present  nonndl- 
ment,  in  order  that  it  may  have  the  power  to  digest  tlM 
ordinary  food. 

Dr.  Pitman — ^That  is  just  it. 

Kr.  Darby — ^It  has  taken  me  a  long  time  to  overooBM 
the  various  difficulties.  Originally  the  bitter  fiavoor  waa 
a  great  drawback,  although  it  was  even  then  eaten  by 
some ;  subsequently  there  were  other  difficulties,  but 
these  have,  step  by  step,  been  overcome. 

The  SemetaJT  said  he  had  tried  the  fluid  meat,  and 
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found  his  appetite  yery  well  stayed  by  a  few  slices  of 
l>tead  and  butter  with  the  fluid  moat  upon  it. 

Dr.  Blaldston  asked  what  pepsin  Mr,  Darby  em- 
ployed. 

Xr.  Darby  said  he  used  pigs'  pepsin,  made  by  a  pro- 
cess Tery  similar  to  Dr.  Beale's. 

Dr.  Blakiston — Is  it  made  in  the. same  way? — Not 
exactly. 

Q.  Is  it  dried  on  plate- glass,  and  so  forth  ? — No,  not  on 
plate-glass ;  but  that  is  a  matter  of  Tcry  littlo  conse- 
quence. ^ 

Q.  I  beg  your  pardon,  any  difference  in  the  preparation 
of  pepsin  is  ererythi  ag.  I  have  trim!  it  for  many 
years,  and  never  found  any  equal  to  Bullock's,  made  by 
Dr.  Beale's  process. —  If  you  get  simUar  results  the 
method  of  preparation  is  not  of  such  great  importance. 
If  I  did  not  employ  good  pepsin,  I  should  find  no 
meat  digested.  The  beat  teat  of  my  having  the  pepsin 
properly  prepared  is,  that  I  get  the  meat  digested.  My 
process  is  a  little  modification  of  Dr.  Scale's. 

Dr.  Blakiiton  said  it  was  a  great  pity  that  pepsin 
oonld  not  be  made  in  Cork  and  Devizes,  and  other  places 
where  pigs  wen  largely  killed,  so  as  to  make  it  economi- 
Mtlly,  and  bring  it  within  the  reach  of  all  classes. 

■r.  Ab«l — I  think  yon  are  in  a  position,  Mr.  Darby, 
to  know  a  good  deal  about  Bullock's  pepsin  ? — Yes, 
bnt  at  the  same  time  I  am  not  in  a  position  to  say  much 
altontit. 

Tht  Secretary — Yoor  opinion  is  that  if  you  ooold 
get  the  meat  in  onr  colonies  or  other  countries, 
where  it  is  cheap,  the  preparation  might  be  sold 
at  a  chi>aper  rate  than  the  equivalent  in  solid  fresh 
meet  could  be  bought  for  in  this  country  ? — That  is  my 
impression,  most  clearly.  The  preparation  conbuns  all 
the  properties  of  the  meat  except  the  fat,  and  I  do  not 
think  it  is  advisable  to  include  that,  as  there  is  always  a 
liability  to  its  turning  rancid.  It  may  be  either  diluted 
with  water  for  beef  tea  or  soup,  or  eaten  on  bread  and 
batter,  like  anchovy.  Some  few  days  since  a  gentle- 
maii,  who  is  rather  interested  in  these  matters,  told  me 
that  htving  a  hard  day's  work  before  him,  and  only 
time  for  a  very  honied  breakfast,  he  used  some  of  my 
iweparation  on  two  or  three  slices  of  bread  and  butter, 
and  found  that  ho  went  tbrouKh  his  day's  work  very 
well.  The  next  day  he  tried  Liebig's,  but  it  did  not 
answer  at  all,  for  he  soon  found  he  wanted  something  to 
eat.  The  next  day  he  tried  solid  meat,  and  the  next 
day  he  tried  my  fluid  preparation  again,  uid  he  found  it 
the  moat  satisfactory  of  all. 


AHNOUNCEKEirrS  BT  THE  COUNCIL. 


This  medal  was  instituted  to  reward  "  distin.- 
guished  merit  in  promoting  Arts,  Manufac- 
tures, or  Commerce,"  and  has  been  awarded  as 
follows : — 

In  1864,  to  Sir  Rowland  Hill,  K.C.B.,  "  for  his  great 
services  to  Arts,  Manufucturcs,  »nd  Commerce,  in  the 
creation  of  the  penny  post  igo,  and  for  his  other  reforms 
in  the  postal  system  of  this  country,  the  benefits  of  which 
hiive,  however,  not  boon  confineil  to  this  country,  but  have 
extended  over  the  civilised  world." 

In  1865,  to  his  Imperial  Majesty  the  Emperor  of  the 
French,  "  for  distinguished  merit  in  promoting,  in  many 
ways,  by  his  personal  exertions,  thu  international  pro- 
gress of  Arts,  Manufactures,  and  Commerce,  the  proob 
of  which  are  afforded  by  his  juilicious  patronage  of 
Art,  his  enlightened  commercial  policy,  and  especially  by 
the  abolition  of  passports  in  favour  of  British  suhieots. 

In  1866,  to  Professor  Faraday,  D.C.L.,  F.R.S.,  for 
"discoveries  in  electricity,  magnetism,  and  chemistry, 
which,  in  their  relation  to  the  industries  of  the  world, 
have  so  largely  promoted  Arts,  Manufactures,  and  Com<> 
merce." 

In  1867,  to  Mr.  (now  Sir)  W.  Fothergill  Cooke  and 
Professor  (now  Sir)  Charles  Wheatstone,  F.R.S.,  in 
"  recognition  of  their  joint  labours  in  establishing  tha 
first  electric  telegraph. 

In  1868,  to  Mr.  (now  Sir)  Joseph  Wbitworth.  F.B.S., 
L1I1.D.,  "  forthe  invention  and  manufactureof  instruments 
of  meastuement  and  uniform  standards,  by  which  the  pro- 
duction of  machinery  has  been  brought  to  a  degree  of 
perfection  hitherto  nnapproached,  to  the  great  advance- 
ment of  Arts,  Manufactures,  and  Commerce." 

In  1869,  to  Barun  Jnstns  von  Liebig,  Associate  of  the 
Institute  of  France,  Foreign  Member  of  the  Royali 
Society,  Chevalier  of  the  Legion  of  Honour,  &c.,  "  for 
his  numerous  valuable  researches  and  writings,  which 
have  contributed  most  importantly  to  the  development 
of  food-economy  and  agriculture,  to  the  advancement  of 
chemical  science,  and  to  the  benefits  derived  from  that 
science  by  Arts,  Manufactures,  and  Commerce." 

In  1870,  to  M.Ferdinand  do  Lesaeps,  "for  services 
rendered  to  Arts,  Manufactures,  and  Commerce,  by  tike 
realisation  of  the  Suez  Oanal." 

In  1871,  to  Mr.  Henry  Cole,  C.B.,  "for  his  important 
services  in  promoting  Axts,  Manufactures,  and  Com- 
merce, especially  in  aiding  the  establishment  and  develop- 
ment of  International  Exhibitions,  the  Department  of 
Science  and  Art,  and  the  South  Kensington  Moseum." 

The  Council  invite  members  of  the  Society  to 
forward  to  the  SecreUry.  on  or  before  the  29th 
of  April,  the  names  of  such  men  of  high  distinc- 
tion as  they  may  think  worthy  of  this  honour. 


EXAimrATioirs,  uts. 

The  days  fixed  for  the  Final  Examinations 
this  year  are  April  16th,  17th,  18th,  and  19th. 
The  necessary  forms  for  making  the  return  of 
intending  candidates  have  been  issued  to  those 
Institutions  which  have  already  applied  for  them. 
Any  Institutions  having  candidates  for  these 
examinations,  and  which  have  not  yet  applied  for 
forms,  should  communicate  with  the  Secretary 
of  the  Society  of  Arts  immediately.  Programmes 
of  examinations  can  be  had  gratis  on  application. 

ALBEBT  XEDAI. 

The  Council  will  proceed  to  consider  the 
ftward  of  the  Albeit  Medal  early  in  May  next. 


BEASOn  TI0XBT8  FOB  THE  EXHIBITIOR  OF  187S. 

A  letter  from  General  Scott  appeared  in  tho 
Journal  a  few  weeks  siace,  stoting  that  in  con- 
sideration of  the  aid  given  by  the  Society  of 
Arts  to  International  Exhibitions,  her  Maje8ty*s 
Commissioners  had  decided  upon  permitting 
members  of  the  Society  to  purchase,  for  each 
J62  28.  subscription  paid  by  them,  a  season 
ticket  for  the  London  International  Exhibitioa 
of  1872  at  £1  Is.,  being  half  the  price  charged 
to  the  public.  Members  desirous  of  taking  ad- 
vantage of  this  privilege  are  requested  to 
communicate  at  once  with  Mr.  Le  Neve  Foster, 
the  Secretary  of  the  Society.  Season  ticket 
holders  will  be  invited  to  a  reception  «»«* ''^ 
be  held  by  his  Royal,,H^h.^ef^^^^«  -' 
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Edinburgh  and  Her  Majesty's  Commissioners  on 
April  27th.  The  Albert  Hall,  the  Conservatory 
of  the  Royal  Horticultural  Society,  and  the  Pic- 
ture Galleries  of  the  Exhibition,  will  be  thrown 
open,  and  military  bands  will  play. 

XOSCOW  POLTTXCHKIC  EXHIBITION,  1872. 

The  Committee  of  the  above  Exhibition  are 
desirous  of  forming,  for  reference  in  Moscow,  a 
•collection  of  catalogues  or  price  lists  of  makers 
of  machines  and  tools  of  all  kinds,  and  of 
mathematical  instruments.  Parties  willing  to 
assist  are  requested  to  send  at  once  to  the 
Secretaries  of  the  London  Committee  for  the 
Moscow  Exhibition,  now  sitting  at  the  Society 
of  Arts,  Adelphi,  London,  two  copies  of  each 
«uch  catalogue  or  list  (illustrated  preferred),  and 
the  same  will  be  forwarded  to  Moscow,  free  of 
expense. 

Members  of  the  Society  are  requested  to  give 
publicity  to  this  notice,  as  it  is  very  desirable  to 
render  the  collection  as  complete  as  possible. 


BABBTB  EICEUrSB. 

The  Council,  having  been  requested  to  exhibit 
a  series  of  Barry's  etchings  at  the  forthcoming 
Exhibition  of  Art  and  Industry  in  Ireland,  are 
about  to  have  a  limited  number  of  sets  of  the 
29  plates  etched  by  the  late  James  Barry, 
printed.  The  impressions  will  be  taken  upon 
«lephant  and  double  elephant  sheets,  and  bound 
in  boards  elephant  size.  The  plates  etched  by 
Barry  have  never  before  been  issued  in  so  com- 
plete and  extended  a  form  ;  many  of  them  are 
almost  unknown,  sixteen  of  them  having  come 
into  the  possession  of  the  Society,  by  gift,  in  the 
year  1861.  Members  desirous  of  subscribing 
for  sets  may  do  so  by  sending  in  their  names  to 
the  Secretary.  The  price  of  the  set,  bound  in 
boards,  with  letter-press,  descriptive  of  Barry's 
pictures  in  the  Society's  Room,  will  be  £10  10s. 


smscKiFnon. 
The  Lady-day  snbscripticma  are  due,  and 
should  be  forwarded  by  cheque  or  Post-ofBce 
order,  crossed  "  Coutts  and  Co.,"  and  made 
payable  to  Mr.  Samuel  Thomas  Davenport, 
Financial  Officer. 


ON     THE     PROFITABLB     CULTIVATIOK     OF 

TEA  IN  India: 

By  Fredwiek  CampboU,  Et^. 

In  order  to  ensure  the  greatest  amount  of  saccesa 
in  the  cultivation  of  tea  in  India,  there  is  no  doubt 
that,  as  a  primary  step,  the  intending  settler  would 
do  Well  to  spend  six  months  in  the  various  tea 
Kardeng  of  Assam,  in  order  to  form  a  judgment  for 
fiiniaelf  as  to  the  best  sites  for  a  farm,  the  quality  of 
•mis,  systems  of  management,  and  the  best  methodb  of 
manufacturing  tea.  In  the  absence  of  this,  however, 
there  are  plenty  of  both  natiTes  and  Europeans,  who  are 


well  acquainted  with  tea-making  and  general  manage- 
ment of  a  tea  estate,  who  may  be  employed  at  very 
reasonable  rates,  and  for  the  first  year  would  be  found 
useful. 

The_  first  point  in  Assam  at  which  tea-gardens  are 
met  with  is  Gowhatty,  on  the  south  side  of  the  Brahma- 
pootra. The  formation  of  the  land  h6re  resembles  Cachar, 
and  is  unsuitable  for  tea.  The  soil  is  poor,  and  the  rain- 
fall uncertain.  I  cannot,  therefore,  recommend  it  as  a 
desirable  district  to  settle  in. 

Proceeding  in  an  easterly  direction,  the  next  district 
to  Gowhatty  is  Nowgong ;  it  contains  some  very  good 
land  for  general  purposes,  but  the  tea  land  is  not  very 
extensive  or  of  very  good  quality.  The  most  valuable 
crops  to  grow  would  be  cotton,  rice,  seeds,  jate,  &c. 

After  reaching  the  tea-garden  of  Kooliarbar,  on  the 
bank  of  the  Brahmapootra,  it  is  necessary  to  proceed 
by  steamer  to  the  next  landing-place,  called  Bhunseree 
Mook  (ilook  being  the  native  name  for  the  mouth  of  a 
river).  The  country  Ijring  between  these  two  points  is  very 
broken  and  hilly,  the  hills  in  places  projecting  into  toe 
river,  or  large  tracts  of  clear  land,  formed  by  the  deposits 
of  the  river,  extending  to  the  hills.  Ten  miles  inland 
from  this  point  is  the  gaiden  of  the  Central  Asssm  Tea 
Company,  and  the  country  opens  out  to  a  very  considex- 
ablo  width.  Leaving  this  garden,  the  road  lies  through 
fine  plains  covered  with  grass,  intersected  with  light 
forest  jungle,  and  extending  to  the  Mekur  hills.  At  16 
miles  the  road  passes  the  fine  tea-gHrdea  named 
Namallaghur,  the  property  of  the  Jouhant  Tea  Com- 
pany ;  it  is  situated  on  the  banks  of  the  Bi ver  Dhnnsere. 
This  river  is  navignble  to  Oolah  Ohat,  a  civil  station  30 
miles  from  Brahmapootra.  It  passes  through  some  fine 
land,  especially  towards  the  hills.  Many  large  and 
valuable  gardens  have  been  opened  out,  the  best  of  which 
are  the  late  Mr.  Williamson's  private  garden,  the  Oolah 
Ohat  Company,  and  the  Brahmapootra  Company's 
gardens.  There  are  many  valuable  sites  in  this  district 
worth  the  attention  of  settlers. 

The  land  is  of  high  quality  for  any  crop,  and  might 
bo  cultivated  with  great  advantage  by  the  steam  plough 
and  cultivator.  The  forest  is  generally  not  of  laive 
growth,  and  could  be  cleared  with  little  cost,  and  the 
grsKS  land  would  be  still  less  expensive.  This  descrip- 
tion of  country  extends  to  the  town  of  Jorehaut,  and 
then  commences  the  Deesoi  Forest,  in  which  the 
celebrated  tea-garden,  "  Soonary,"  is  met  with,  being  the 
chief  garden  of  the  Jorehaut  Tea  Company,  and  is,  un- 
doubteilly,  one  of  the  finest  in  India.  At  this  point 
commences  what  is  considered  the  finest  tea  land  in  the 
province,  and  no  doubt  justly  so  ;  it  skirts  the  foot  of 
the  hills,  and  is  of  varying  width,  and  extends  to  the 
e:)stem  confines  of  Assam.  After  leaving  Jorehaut,  the 
river  Dessoi  is  crossed ;  it  is  useless  for  navigation,  bat 
remarkable  as  containing  gold.  The  road  then  goes  to 
Seebsagar,  a  distance  of  fifty  miles,  and  numerooa 
gardens  of  great  excellence  are  passed,  the  moat 
noticeable  of  which  are: — Noacacherry  and  Messrs. 
Doyne  and  Bemer's  garden.  At  Seebsagar  is  the  river 
Dikoo,  which  is  navigable  for  steamers  to  Nazarah,  the 
head  station  of  the  Assam  Tea  Company,  a  distance  of 
thir^  miles  from  the  Brahmapootra. 

After  Seebsagar  is  the  military  station  of  Delrooghor, 
about  sixty  miles  distant  The  principal  river  crossed 
on  the  road  to  it  is  the  Dehing,  leading  up  to  the  small 
station  of  Jaipore,  on  which  are  situate  the  coal-mines 
and  the  petroleum  springs.  The  next  station  to  Dal- 
rooghur  is  Suddya,  and  is  the  last  in  the  province.  Hie 
whole  of  this  district,  from  Jaahaut,  is  tea-land  of  the 
highest  quality  ;  and^  prorided  the  land  is  high  enongfa 
for  thorou«rh  drainage,  it  is  almost  impossible  to  make 
a  wrong  selection  ;  but,  as  a  rule,  I  am  of  opinion  that 
the  very  best  land  is  in  the  immediate  vicinity  of  the 
hills,  and  on  the  first  gentle  slopes  leading  to  them ;  and, 
if  not  too  steep,  the  first  ranges  are  of  ^at  richness  and 
value.  The  forest  is,  as  a  mie,  superior  to  grau-Und. 
A  very  large  proportion  of  this  tract  of  land  is  under  tr«e 
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jangle,  containing  timber  of  the  moat  ralaable  quality 
and  vast  size.  The  tea-gardens  of  greatest  note  around 
Dalrooghar  are,  the  Upper  Assam  Tea  Company's  gar- 
dens, the  Dehing  Company,  and  the  private  gardens  of 
Idr.  Hannay  and  Col.  Holroyd. 

On  the  sooth  bank  of  the  river,  opposite  Gawhatty, 
is  the  district  of  Darrnng,  which  is  generally  entered  by 
the  station  of  Mangledye  ;  here  tea-gardens  have  been 
opened,  the  most  important  by  Mr.  Mackenzie,  Mr. 
Severin,  and  the  Darrnng  Tea  Company ;  some  have 
been  opened  on  the  plains,  and  some  o:\  the  lower  slopes 
of  the  Himalayan  mountains,  and  are  all  very  fine, 
especially  those  on  the  hills. 

There  are  no  tea-gnrdens  after  leaviDg  Mungledye  till 
7ezpore  is  reached ;  here  there  are  several,  the  best  of 
which  are  those  of  Mr.  Martin ;  about  ten  miles  distant 
are  the  Bisuath  Company's  gardens.  The  country  lying 
between  Durmng  and  Tezpore  consists  of  vast  grass 
prairiea  of  magnificent  black  land,  admirably  adapted  to 
the  growth  of  cotton  and  the  use  of  all  steam  cultivators  ; 
tracts  of  level  land,  containing  hundreds  of  acres,  are  to 
be  found  without  a  break  or  obstruction  of  any  kind. 
In  some  ^arts  belts  of  b.imboo  jungle  are  met  with. 

In  cultivating  these  plains,  the  houses  of  the  planters 
may  be  healtmly  placed  on  the  first  ranges  of  the 
Himalayas. 

There  are  no  other  tea-gardens  on  this  bank,  till 
Lttckimpore  is  reached,  the  principal  of  whioh  are  those  of 
the  Lackimpore  Tea  Company  and  Mr.  J.  P.  Wise ;  there 
is,  however,  much  valuable  land,  and  some  very  fine 
forests. 

It  will  be  seen  from  this  that  there  is  very  little  tea 
cultivation  on  the  south  bank,  as  compared  with  the 
north ;  this  is,  I  think,  accounted  for  from  the  fact  that 
the  soil  on  the  north  bank  contains  little  of  the  necessary 
ingredient,  iron,  and  the  singular  fitct  that,  whereas  on 
the  south  side  of  the  river  large  quantities  of  indigenous 
tea  is  found  in  all  the  forests,  on  the  north  bank  none 
has  been  discovered. 

The  tea,  however,  grows  with  equal  vigonr  here,  and 
is  j^uito  equal  in  appearance  to  any  other  part.  Whether 
this  will  be  mainlined  or  not,  time  alone  can  show. 

The  most  convenient  place  for  a  stranger  to  visit  on 
first  going  to  Aasam  will  probably  be  Seebsagar.  At  the 
landing-place  known  as  Dikoo  Mook  is  a  hotel,  from 
which  he  can  reach  Golah  Ghftt,  and  Subsagur,  and  all 
the  valuable  country  round ;  and  the  steamers  on  the 
river,  which  are  constantly  passing,  would  convey  him  to 
Delrooghur,  or  to  any  of  the  stations  on  the  opposite  bank 
of  the  river.  At  this  place,  ponies  and  elephants 
(the  only  means  of  travelling  in  Assam)  may  be  hired  at 
teaaonable  rates.  From  this  point  good  roads  now 
traverse  the  country ;  from  the  Dhunsuree  river  to 
Soddya,  whioh  are  available  for  the  interior,  and  the  river 
forms  communication  with  all  the  principal  stations. 
"the  Bengal  Dooars  can  be  reached  from  Assam  by 
Dobree,  or  from  Bengal  by  railway  from  Calcutta  to 
Sahibgong,  where  a  steamboat  takes  you  to  CEurigolah 
Ohat,  and  from  thence  Darjeeliug  and  the  Terai  is 
readied  b^  horse-carriage  or  palkee.  The  Cossiah  Hills 
oon  be  nsited'from  Qowhatty  b^  walking  or  riding 
ponies  to  Shillong,  the  civil  and  military  station,  or  from 
Calcutta  by  steamer  to  Chuttuck,  which  is  only  about  ten 
miles  from  Cherrapoongy.  The  proper  time  for  selecting 
land  is  the  rainy  season,  after  the  middle  of  June,  as  the 
land  liable  to  inundation  can  then  be  beat  seen.  As  a 
Tiile,  the  best  timber  is  an  indication  of  the  best  land,  and 
that  on  which  nahoar  trees  fiourish  is  most  desirable. 
The  tea-plant  is  tap-rooted,  and  if  the  root  goes  deep 
«noiigh  to  reach  a  stratum  of  water  it  is  injured.  It  is 
necessary,  therefore,  in  selecting  land  that  the  land  is 
auffioiently  high  to  prevent  this  contingency. 

Having  made  a  selection  of  land,  ue  next  step  is  to 
become  possessed  of  it.  This  is  done  under  the  waste 
land  rules  of  the  government  of  Bengal,  and  all  informa- 
^on  may  be  obtained  from  the  different  deputy  commis- 
aionezs  in  the  province.    The  present  price  of  waste  land 


is  2  rupees  8  annas  (five  shillings)  per  aero,  paid  by 
instalments  extending  over  ten  years.  It  is.  however,  I 
believe,  intended  to  double  the  price,  that  is,  5  rupees,  or 
ten  shillings.  A  copy  of  the  most  recent  waste  land  rules 
is  appended  to  this  paper. 

The  next  and  most  important  consideration  is  the  pro- 
curing of  labour  for  the  cultivation  of  the  land.  Up  to 
the  present  time,  it  has  been  usual,  especially  with  com- 
p rinies,  to  determine  upon  a  certain  acreage  of  tea-garden, 
without  at  all  consiJering  where  the  labour  was  to  come 
from  to  carry  on  the  cultivation.  The  renson  for  this 
was,  that  at  the  ontbreak  of  the  tea  mania  enormous 
prices  were  given  for  land  which  could,  by  any  stretch 
of  the  imagination,  be  called  a  tea-garden.  AU  the  labour 
available  was,  therefore,  devoted  to  planting  out,  without 
any  provision  for  the  future.  This,  more  than  anything 
else,  led  to  the  disaster  which  followed.  Proprietors 
found  themselves  in  possession  of  half-cleared  and  half- 
planted  land,  and  no  adequate  amount  of  labour  to  keep 
it  in  cultivation,  and  thousands  of  acres  were  abandoned 
which  had  cost  them  £100  per  acre. 

I  would,  therefore,  most  earnestly  impress  on  the 
intending  settler  to  avoid  this  most  disastrous  course,  and, 
instead  of  heedlessly  rushing  into  extensive  cultivation, 
reverse  the  existing  rule,  and  first  make  sure  of  the 
labour,  and  then  cultivate  only  so  much  as  that  labonr 
will  keep  in  the  highest  state  of  cultivation.  The  quantity 
of  land  to  be  taken  up  must,  of  course,  be  regulated  by 
the  capital  at  disposal.  I  propose,  hswever,  to  show 
what  may  be  done  with  a  capital  of  two  thonsand  pounds 
(20,000  rupees). 

Hitherto,  planters  have  most  unaccountably  devoted 
their  sole  attention  to  the  cultivation  of  tea ;  but  the 
plan  I  advocate  is  to  make  the  creation  of  a  tea-garden 
a  secondary  consideration,  and  the  cultivation  of  other 
crops  subsidiary  to  it,  and  for  the  following  reasons.  A 
poor  man  cannot  afford  to  wait  three  or  four  years  till  his 
tea-garden  will  maintain  him  and  his  family.  The  planter 
is,  by  law  and  necessity,  compelled  to  find  provisions  for 
his  imported  coolies.  These  provisions  generally  have 
to  be  imported  from  Bengal,  and  sold  to  the  labourers  at 
a  loss ;  but  if  they  were  grown  by  himself,  instead  of  a 
loss  they  will  be  a  source  of  very  large  and  immediate 
profit ;  and  instead  of  waiting  four  years  he  will,  at  the 
end  of  the  first  year,  receive  a  very  handsome  income. 
Take,  for  instance,  only  one  article  of  consumption,  rice. 
To  import  it,  it  will  cost  him  at  least  three  rupees  per 
maund,  whereas  he  can  grow  it  at  his  own  door,  on  his 
own  ground,  which  would  otherwise  bo  lying  idle,  for 
four  annas,  that  ii,  one- quarter  of  a  rupee,  per  maund. 
But  perhaps  the  most  important  reason  for  varied 
cultivation  is  the  following: — The  labour  required 
for  the  cultivation  of  tei  is  very  considerable, 
the  amount,  at  the  same  time,  is  very  much  greater 
at  certain  times  than  at  others,  and,  as  a  matter 
of  course,  there  are  at  times  many  of  the  hands  remain- 
ing idle;  and  as  it  is  compulsory  on  the  planter  to 
maintain  his  imported  coolies,  whether  they  work  or  not, 
it  is  clear  that  if  there  is  a  sufficient  number  of  coolies 
on  the  garden  this  must  be  a  source  of  great  loss  to  the 
planter.  It  is  to  utilise  this  spare  labour  which  I_  aim 
at,  and  thus  convert  a  certain  loss  into  a  very  consider- 
able profit.  This  equally  applies  to  the  bullocks,  which 
must  be  kept  and  fed  whether  there  is  work  sufficient 
for  them  or  not  throughout  the  year. 

To  illustrate  this  more  fully,  I  will  give  an  instance  of 
the  loss  sustained  by  one  company  in  Assam  by  not 
utilising  the  spare  coolie  and  bullock  labour  it  was 
obliged  to  maintain  for  the  cultivation  of  its  tea-gardens. 
The  consumption  of  rice  annually  was  about  40,000 
maunds,  which  would  cost  them  three  rupera  per 
maund,  often  more.  The  total  cost  would  be  120,000 
rupees,  nearly  the  whole  of  which  would  have  been 
saved  by  utilising  the  land  and  labour  lying  idle  in 
their  hands.  This  sum  would  have  added  7  per  cent,  to 
their  dividends.  A  man,  therefore,  possessing  the 
capital  named,  I  would  advise  to  confine  himself  to  the 
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creation  of  a  tea-gxrden  of  100  aTes,  and  to  ocoapy 
three  yours  in  the  operation  of  opening  out. 

Tho  first  thing  to  lie  done  is  the  seloutiun  of  tea-seed. 
There  are  four  varieties,  the  Chinese,  the  light-green 
leavoiJ,  Assam  (indigenous),  tho  dark-green  Atfsam  (indi- 
genous),and  the  hybrid.  The  two  lust  I  bfliove  to  be  the 
same,  and  only  vary  in  iippear.ince  according  to  the  land 
on  which  they  are  grown  ;  be  this  as  it  may,  I  have  no 
bebitution  in  reeonimfnding  these  two  last  varieties  in 
preference  to  the  others;  they  are  more  hiriy,  productive, 
unil  durable,  and  give  ten  of  greater  strength. 

The  gardens  from  which  I  should  advise  tea-seed  to 
be  selected  are.  Moahkacherry,  or  tho  garden  belonging 
to  Mr.  Smart,  thcmamgcr  of  the  hilly  part  of  Kaiiiullig- 
hur,  and  the  head  garden  of  the  Jorehaut  tea  compmy, 
at  Jorehaut,  Mr.  Mackenzie's  home-garden,  in  Dur- 
rung.  and  Cul.  Holroyd's  garden. 

This  is  a  matter  of  great  importance,  and  by  taking  a 
small  quantity  from  each  of  these  localities  you  will  in- 
sure the  best  kinds,  and  tho  firat  year  will  enable  you  to 
juilge  which  is  the  best  suited  fur  your  land.  Too  much 
attention  cannot  be  given  to  this  subject,  and  every  effort 
should  bo  made  to  obtain  the  seed  which  is  earliest  ripe, 
as  this  is  the  best ;  it  will  also  enable  you  to  get  it  into 
the  ground  before  the  rains  are  dried  up,  which  will  in- 
sure tho  quick  germination  of  the  seed. 

The  land  and  seed  having  been  arranged  for,  no  time 
should  be  lost  in  getling  up  coolies,  cattle,  stores,  &c. 
The  coolies  may  be  obtained,  as  already  described,  either 
by  the  private  sirdar,  or  through  a  Calcatta  contractor. 
To  anj^  one  well  acquainted  with  India,  the  first 
method  is  the  most  advisable.  To  a  perfect  stranger,  the 
contractor  would  probably  be  the  better  medium  of  sup- 
ply, care  being  taken  that  the  coolies  are  carefully 
selected  at  the  depot  before  leaving  for  Assam,  One 
hundred  work-people  will  be  suflBcient  to  start  with ;  of 
these,  there  should  be  one  blacksmith,  one  carpenter, 
some  ploughmen,  wood-cutters,  &c.  The  very  best 
coolies  are  undoubtedly  the  Coles  and  Sinthals,  who 
resemble  each  other,  and  the  Daughers ;  they  are  met 
with  in  the  Santhal  Pergunnas  and  the  hill  diAtricts  near 
Hidnapore,  from  one  to  three  hundred  miles  from 
Calcutta.  They  are  industrious,  easily  contented,  and 
free  from  caste-prejudices,  eating  and  drinking  anything 
which  comes  within  their  reach,  and  thrive  wonderfully 
is  Assam,  or  in  the  locality. 

Having  obtained  a  few  good  men  in  advance,  the  next 
thing  to  be  done  is  to  build  a  temporary  shanty  of  gross 
and  bamboos  to  live  in,  then  to  construct  huts  for  the 
reception  of  the  labourers  as  they  arrive,  care  having 
heen  taken  to  obtain  provisions  for  their  use. 

On  their  arrival,  no  time  must  be  lost  in  commencing 
the  first  operations  for  the  plantation ;  this  will  be  to 
prepare  the  seed-bed.  For  this  two  acres  of  good,  sandy 
soil  should  be  selected,  as  near  as  possible  to  the  land 
which  is  to  be  planted  out,  in  order  to  save  labour  in 
carrying  the  plants  to  their  destination.  This  seed-bed 
should  be  turned  up  to  a  depth  of  eighteen  inches,  all 
roots  and  rubbish  removed,  and  the  soil  thoroughly 
pulverised,  care  b<ung  taken  that  the  top  soil  is  not 
buried.  It  is  desirable  that  this  seed-bed  should  form 
part  of  the  future  plantation,  as  the  thorout^h  cultivation 
It  reccirea  renders  it  very  valuable.  This  operation 
should  be  completed  by  the  first  week  in  October,  and 
the  tea-seed  at  once  sown,  as  the  sooner  the  seed  is  put 
in  the  ground  after  it  is  gathered,  the  quicker  it  will 
germinate,  and  the  soil  will  not  have  bad  time  to  dry 
after  tho  rains ;  the  plants  also  will  have  longer  time 
to  grow  before  transplanting. 

The  seed  should  be  planteil  singly,  at  six  inches  dis- 
tance each  way  ;  this  will  give  ample  room  for  them  to 
mature,  and  give  sufficient  earth  to  form  a  ball  round  the 
toots  when  transplanted. 

The  quantity  of  waste  land  taken  up  for  such  a  farm 
as  that  under  contemplation  should  not  exceed  six  to 
Mght  hundred  acres ;  this,  from  the  nature  of  the 
country,  will  probably  contain  a  variety  of  formation. 


suitable  for  rice  and  other  crops  ;  but  if  deficient  in 
rice-land,  a  hundred  acres  should  be  purchased  in  the 
neighbourhood,  as  this  will  form  one  of  the  most  im- 
portant and  valuable  portions  of  the  plantation. 

The  next  thing  to  be  done  is  to  select  a  suitable  site 
for  a  bungalow,  which  should  be  as  central  as  possible, 
and  a  space  cleared  for  a  vegetable  garden.  European 
and  native  vegetable  seeds  should  at  once  be  sown,  for 
the  use  of  the  planter  and  his  labourers,  and  a  number  of 
fruit  trees  planted ;  the  most  useful  of  these  will  be  found 
to  be  the  orange,  lime,  peach,  guava,  lichee,  mango,  and 
j  ick-fruit,  all  of^which  can  be  obtained  in  Calcutta,  of  the 
Hortii;ultural  Society,  or  on  the  spot.  This  garden  is  of 
great  importance,  as  the  supply  of  good  vegetables  to  the 
coolies,  who  are  accustomed  to  them  at  home,  is  a  great 
source  of  health  and  contentment  to  them,  as  well  as  the 
planter  himself. 

Having  completed  these  preliminary  operations,  tho 
general  work  of  clearing  will  commence,  and  a  bungalow 
built. 

The  best  men  may  be  employed  in  clearing  the  forest 
trees,  the  weaker  hands  in  grubbing  up,  and  collecting 
and  burning  the  smaller  jungle  and  rubbish,  and  clear- 
ing away  and  burning  the  grass-land.  All  diligence 
must  be  used  in  the  work,  so  that  not  a  day  of  the  dry 
season,  which  commences  in  November,  may  be  lost. 

It  has  been  usual,  in  opening  out  land  for  tea-plant- 
ing, to  clear  only  so  muoh  of  the  forest  as  would  enable 
the  men  to  put  in  the  young  tea.  This  plan  has  been 
followed,  in  order  that  the  greatest  quantity  of  land  may 
be  planted  and  called  garden,  also  under  the  plea  that 
young  plants  require  shade,  emd  that  the  laiiger  trees 
may  be  cleared  at  greater  leisure.  The  system,  however^ 
is  vicious  in  tho  extreme,  and  should  not  be  adopted. 
Every  jungle  plant  and  tree  should  be  grubbed  up  by 
the  roots,  with  the  exception  of  the  largest  trees,  &Y»n  18 
inches  in  diameter  ;  these  should  be  what  is  called 
"  rung,"  that  is,  a  deep  notch  cut  all  round  the  tree  at 
a  foot  or  two  from  the  ground,  this  will  kill  the  tree,  and 
it  will  gradually  decay,  and  disappear  without  injury. 
The  soil  should  be  thoroughly  stirred  and  turned  up  to  a 
depth  of  a  foot  or  eighteen  inches,  for  it  must  be  borne 
in  mind  that,  when  the  plants  ore  once  in  the  ground, 
this  can  never  bo  thoroughly  done  without  injury  to  the 
plants ;  and  so  far  from  shado  being  necessary,  it  is  s 
positive  injury.  The  young  plants  cannot  have  too 
muoh  sun  aiwl  air ;  shade  only  gives  unnatural  growth, 
and  oauses  wookBesti ;  without  it,  growth  will  be  slower, 
but  the  plant  will  take  firmer  hoU  of  the  ground  and 
become  more  hardy. 

Early  in  June,  the  rains  will  probably  oommenoa  in 
earnest,  and,  preparatory  to  this,  Uie  land  must  be  stoked 
out  and  the  holes  ready  dug  to  receive  the  tea.  Thisoooiie 
I  have  never  seen  adopted,  but  the  advantage  is  mani- 
fest. The  sun  and  atmosphere  at  this  time  of  the  year 
are  very  hot,  and  land  which  has  been  recently  stirred 
soon  becomes  dry,  and  unfit  to  receive  the  plants  -,  bat  if 
the  holes  have  been  ready  open,  they  form  receptaolea  for 
the  rain,  and  remain  damp  for  some  time,  and  your  tree 
is  planted  in  a  wet  soil  instead  of  a  dry  one.  Again, 
when  once  the  rainy  and  cloudy  weattker  oomeB,  the 
whole  force  of  the  garden  can  be  employed  in  tran»- 
planting,  and  treble  tho  quantity  of  troes  removed  thou 
would  be  the  ease  if  two-thirds  of  the  people  were  em- 
ployed in  digging  the  holes  at  the  same  tune.  At  the 
time  of  transplanting,  care  must  be  taken  that  all 
plants  of  the  China  variety  and  bad  plants  be  care- 
fully cast  aside.  It  is  probable  that  the  plants  will  have 
acquired  a  length  of  a  foot  or  ei^teen  inches  ;  in  thia 
case  it  will  be  well  to  cut  off  a  few  inches  at  the  top,  as 
it  is  better  to  remove  this  portion  with  the  knife  than  to 
allow  it  to  wither  and  die.  The  tea  being  a  tap-rooted 
plant,  requires  a  hole  of  considerable  depth,  and  the 
greatest  care  must  be  taken  that  as  much  of  the  root  i* 
removed  with  the  plant  as  possible,  and  when  planting, 
I  the  root  must  be  put  in  the  ground  perfectly  straight,  as 
if  the  lower  point  is  turned  up  or  bent,  that  plant  Will 
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ueTOT  thrive.    The  holes  should  he  at  least  a  foot  is 
diameter,  and  a  foot  to  fifteen  inches  deep. 

The  question  of  distance  from  plant  to  plant  has  heen 
mach  discussed,  and  there  are  a  variety  of  opinions  on 
the  subject.  Six  feet  by  six  is  adyocated,  on  the  ground 
that  a  tea  garden  being  a  permanent  institution,  the 
plant  requires  that  space  for  healthy  growth,  and  to 
afford  sufficient  space  for  cultivating  the  land.  Others, 
again,  recommend  planting  the  trees  close  in  rows,  so  as 
to  form  hedges,  with  a  pood  space  between.  Both  these 
extremes  should  be  avoided  ;  six  feet  by  six  feet  is  un- 
necessarily wide,  and  gives  very  few  plants  to  the  acre, 
the  number  being  only  1,200  per  acre,  and  is  not 
sufficient  to  ensure  a  good  crop.  The  hedges,  again, 
form  so  dense  a  mass  aa  to  exclude  the  sun  and  air, 
vhich  are  absolutely  necessaij  for  the  health  of  the 
plant.  As  a  fair  medium,  therefore,  I  advise  the  distance 
•of  four  feet  hy  four  feet ;  this  gives  each  plant  1 6  supei^ 
ficial  feet  of  ground,  which  is  sufficient  for  health, 
tigonr,  and  ample  cultivation.  At  this  distance,  there 
■will  be  2,700  plants  per  acre,  more  than  double  that  of 
six  by  six,  and  though  the  plants  will  require  to  be  kept 
■mailer,  a  small  plant  gives  much  more  leaf  than  a  large 
one  in  proportion.  And  by  this  plan  a  much  quicker 
letom  for  capital  will  be  obtained.  , 

After  the  plants  have  taken  well  hold  of  the  groundl 
there  is  nothing  more  required  than  light  hoeing  til, 
'■inter.  The  best  implement  for  this  will  be  the  broad 
sharp,  steel  hoe,  such  as  that  used  in  Norfolk  for  turnip 
hoeing,  six  to  nine  inches  broad.  When  forest  land  is 
first  cleared,  it  will  produce  very  few  weeds,  and  may  be 
kept  clean  at  very  little  cost.  Every  care  must  be  taken 
to  eradicate  weeds  at  their  first  appearance,  and  not 
neglect  them  for  a  single  day ;  such  is  the  fertility  of  soil 
and  climate,  that  they  run  lip  and  seed  in  an  incredibly 
Bhoi-t  space  of  time,  and  the  expense  of  weeding  is  greatly 
increasiBd. 

{H  bt  eotUiniud.) 


ANCIENT  JEWELLERY  EXHIBITION  AT 

SOUTH  KENSINGTON. 
The  Lords  of  the  Committee  of  Council  on  Education, 
having  determined  that  an  Exhibition  of  ancient  and 
modem  jewellery  and  personal  ornaments  should  be 
made  at  South  Kensington  Museum,  for  purposes  of 
public  instruction,  in  June,  1872,  have  appointed  a 
Committee  of  Management,  consisting  of  H.R.H.  the 
I^rincess  Louise,  Marchioness  of  Lome,  H.R.H.  the 
Princess  Mary  of  Teck,  the  Duchess  of  Manchester,  the 
Marchioness  of  Westminster,  the  Marchioness  of  Ripon, 
the  Countess  of  Tankerville,  the  Counteaa  of  Warwick, 
the  Countess  Spencer,  the  Countess  of  Carnarvon, 
the  Countess  of  Cork,  the  Countess  of  Somers, 
the  Countess  Granville,  the  Lady  Mildred  Hope,  the 
Iiady  Dorothy  Nevill,  the  Lady  Londesborough,  Lady 
Wyatt,  Mrs.  Fortnum,  Mrs.  Gladstone,  Mrs.  Holford, 
Hra.  Alfred  Morrison,.  Mrs.  MacCallnm,  Mrs.  Gambier 
Parry,  with  MacLeod  of  MacLeod  as  secretary.  This 
committee  has  made  the  following  announcement: — 
I.  The  Committee  request  the  possessors  of  ancient  and 
modem  jewellery  and  personal  ornaments,  remarkable 
either  for  the  artistic  design,  or  the  fineness  of  the  stones, 
or  the  skill  dispWed  in  their  setting,  to  lend  specimens 
to  the  South  Kensington  Museum,  with  the  view 
of  promoting  the  general  improvement  of  the 
taste  of  the  designer,  the  producer,  and  the  public 
generally.  2.  The  specimens  ma^  consist  of  jewellery 
and  fine  ait  in  gold  and  silver  of  all  kinds 
need  for  personal  wear.  All  kinds  of  orders,  badges,  &c., 
TTOnld  thus  be  admissible.  3.  It  is  known  that  there  is 
mnch  ancient  family  jowellerv  in  this  country,  and  the 
Committee  desire  to  borrow  it  for  this  Exhibition.  4. 
Arraogements  will  be  made  to  enable  lenders  of  jewellery 
to  have  the  use  of  their  loans  whenever  they  desire  it.  5. 
It  is  proposed  that  the  Exhibition  shall  open  early  in 


June,  and  the  objects  returned,  if  it  be  wished,  at  the 
end  of  July.  6.  Possessors  of  jewellery,  &c.,  willing  to 
lend  objects  are  requested  to  fill  up  a  form  and  return  it 
hy  post  unpaid  on  or  before  20th  July,  1872.  This  form 
may  be  had  of  the  Secretary,  South  Kensington  Museum, 
on  application  by  letter. 


OENEBAL   HOTBS. 


ToBie  SoUfit  System.— The  Committee  on  Books  and 
Apparatus  of  the  London  School  Board  have  recom- 
mended that  managers  of  schools  be  advised  to  adopt  the 
Tonio  Sol-ia  System  of  teaching  vocal  music  in  the 
schools  pfovided  by  the  Board. 

An  Interesting  Discovery  has  been  made  in  a  field 
near  Apremont,  in  France.  The  mouth  of  a  cave  was 
found  within  eighteen  or  twenty  inches  of  the  surface, 
and  on  exploring  there  was  found  a  mass  of  enamell^ 
pottery,  consisting  of  small  figures,  which  are  attributed 
to  Bernard  Pallissy.  The  Comte  de  Grandpr^,  to  whom 
the  property  belongs,  intends  to  continue  the  research. 

Clearing  House  in  Paris. — The  clearing  house  has 
been  adopted  in  Paris,  after  long  years  of  discussion,  by 
the  exertions  of  M.  Coullet,  one  of  the  directors  of  the 
Measageries  Nationales,  who  is  well  acquainted  with  Eng- 
land. It  opened  on  the  8th  instant,  with  the  co-operation 
of  the  Credit  Foncier,theComptoird'EBcompte,and  about 
20  other  financial  societies  and  banking  companies  and 
firms. 

Pnnshon't  Onn-Cotton. — ^Another  trial  of  this  improved 
quality  of  gun-cotton  took  place  on  Wimbledon-common, 
on  Thursday,  the  28th  March.  An  account  of  the  last 
trial  will  be  found  in  the  present  volume  of  the  Journal, 
page  186.  On  the  28th  the  object  of  the  trial  was  to 
show  that  it  is  practicable  to  introduce  it  into  the  barrel 
of  an  ordinary  breech-loading  rifle,  and  to  use  it 
in  precisely  the  same  way  as  a  cartridge  of  gun- 
powder. In  appearance  a  cartridge  containing  60 
grains  of  Mr.  Punshon's  gun-cotton  is  identical  with 
one  containing  84  grains  of  Curtis  and  Harvey's  No.  6 
powder.  The  difference  in  weight,  however,  is  of  con- 
siderable value,  as  it  enables  10  cartridges  of  gun-cotton 
to  be  carried  in  place  of  six  of  powder;  and  if 
some  experiments  which  Mr.  Punshon  is  making  to 
farther  compress  the  cotton  are  successful,  there  will  be 
a  decrease  of  bulk  as  %ell  as  of  weight,  which,  supposing 
it  to  be  introduced  aa  army  ammunition,  will  enable 
the  soldier  to  practically  double  the  number  of  rounds 
he  at  present  carries,  an  important  matter  with  breech- 
loading  arms.  The  results  of  the  seven  shots  fired  by 
Mr.  Punshon  at  fifteen  deal  boards,  clamped  together 
and  placed  in  front  of  an  iron  target,  was  much  the 
same  as  at  the  first  trial — namely,  that  60  grains  of  gun- 
cotton  have  an  equal,  if  not  a  little  higher,  explosive  force 
than  84  grains  of  powder,  the  bullets  in  both  oases  pene- 
trating the  fifteen  boards,  and  striking  the  target  behind  ; 
the  bullet,  in  the  case  of  the  powder,  being  partially  flat- 
tened, in  the  gun-cotton  entirely  so.  The  results  may 
be  summed  up  as  follows : — That  the  explosive  force  of 
Mr.  Punshon's  gun-cotton  is  at  least  one-third  greater 
than  that  of  powder ;  that,  fired  by  a  fulminate,  it  is 
perfectly  adapted  for  use  in  the  form  of  a  cartridge ; 
that  its  explosive  force,  when  fired,  is  regular  and  cer^ 
tain,  the  whole  of  the  cotton  being  ignited ;  that  it  does 
not  foul  the  barrel;  and  that  there  is  an  absence  of 
smoke,  an  important  matter  in  warfare.  To  this  may 
be  added  the  fact  that  the  cost  of  iU  production  '»  le" 
than  half  that  of  powder,  and  that  it  can  only  Iw  Bred 
by  a  strong  fulminate;  no  amount  of  concussion  wui 
explode  it,  and  its  manufacture  may  be  earned  on  wiui- 
out  danger.  Its  action  is  as  perfect  and  regular  yoa'o. 
used  in  firing  at  long  ranges  as  at  60  yards. 
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Vawip«p«rf  in  Italy.  — The  Opinitiu  of  Florence' 
gives  ihe  following  statistics  of  newspapers  published 
in  Italy,  from  which  it  appears  that  there  are  no  leas 
than  765  joamsls  of  yarious  kinds,  of  which  349  are 
political,  133  literary,  43  artistic,  132  oommeicial 
and  industrial,  69  scientific,  19  administratiTe,  and 
20  comic.  Milan  seems  to  be  the  head-quarters  of 
Italian  jonmalism,  no  less  than  92  papers  are  published 
in  that  city,  of  which  19  are  political,  22  liteiary,^  13 
artistical,  25  commercial  and  industrial,  10  scientific, 
2  administTatiTe,  and  1  comic.  Florence  stands  next 
as  regards  number,  with  79 ;  Naples  63 ;  Rome  49 ; 
Turin  46  ;  Genoa  43 ;  Bologna  38.  Political  papers 
are  most  numerous  at  Naples,  where  no  less  than  36  are 
publidied;  Rome  has  26;  Florence,  Milan,  and  Bologna, 
have  19  each.  Florence  stands  at  the  head  of  the  list  as 
regards  Kterary  papers,  with  25 ;  and  at  Milan  22  are 
published.  The  greatest  number  of  art  papers  are  at 
Milan,  which  has  13 ;  with  25  commercial  and  industrial 
journals.  At  Turin,  11  scientific  papers  are  published, 
and  10  at  Florence ;  Milan  has  10.  At  J^orence, 
naturally  the  highest  number  of  administratiTe  papers 
are  published,  namely  5. 

Industrial  Establishments  on  the  Oanal  Cavonr,  Italy. 
— ^The  branch  canal  from  the  Canal  Cavonr  for  the  irri- 
gation of  the  Lomellina,  is  now  nearly  completed,  and  is 
expected  to  be  opened  early  in  April.  This  canal,  which 
is  about  28  kils.  in  length,  in  addition  to  contributing 
largdy  to  increase  the  ag^culturel  prosperity  of  the  dis- 
trict through  which  it  flows,  by  irrigatmg  large  tracts 
of  land  wmch  at  present,  for  want  of  water,  yield  but 
scanty  crops,  will  also  give  an  impulse  to  manulsotoring 
industry  by  the  opportunities  that  it  afibrds  for  establish- 
ing manufactories  on  its  banks,  and  utilising  upwards  of 
16,000-horse  power  at  the  falls  which  regimite  the  slope 
of  the  canal,  which  is  less  than  that  of  the  land.  Already 
several  concessions  for  water-power  have  been  made  by 
the  company,  amongst  the  most  important  of  which  has 
been  made  to  a  company  recently  formed  at  Milan,  who 
intend  establishing  a  silk-jpinning  factory  near  Novara, 
at  one  of  the  falls  on  the  canal,  where  water-power 
amounting  to  600  horses  can  be  obtained.  This  factory 
is  intended  for  spinning  floss  silk  (bourre  de  soie),  and  is 
designed  for  10,000  spindles,  for  the  annual  production 
of  80,000  kils.  of  spun  silk.  The  capital  of  the  company 
is  4,000,000  francs  (£160,000).  Another  concession  of 
water-power  has  been  made  for  establishing  mills  for  the 
cleaning  of  rice,  and  the  company  are  at  present  in  treaty 
with  other  manufacturers,  who  propose  availing  them- 
selves of  water-power  on  Uiis  canal. 


be  on  Monday  Evenings,  commencbg  Monday, 

8th  April. 

LzcrvBB  I. — MosDAY,  8iH  ArtiL. 

On  Silicon,  Silica,  aW  compounds  of  thaee  with  otfaor 
substances — Fluorine,  &c. 

LbCTDBB  II. — MOKDAY,    loTH  At&IL. 

Solvents  of  Silicic  Add— Silicates— Glass  (oorapo«tion 
of)— Difi'isent  Kinds  of  Ghiss— Methods  of  Making 
Glaat. 

liECTUBE  III.— MOMDAT,   22.'<D  APBIL. 

Manufacture  of  Glass  (continued)— Coloured  OImm 
—Glass  SUining— Glass  as  a  Decorative  Material- 
Glass  Fainting. 

Lbctubx  IV.— Mokdat,  29th  Apkil. 

Glass  Painting  (continued)  —Mosaics— Knameh. 

Lbctcbs  v.— Monday,  6th  Mat. 

Styles   of  Glass   Painting  — Dhistrations  with 
Electric  light,  illustrative  of  the  Nature  of  C<doiir. 


th» 


IiECTUBB.VI. — MOSDAY,    13tH  MaT. 

Silicate*  as  Painting  Vehicles,  and  some  other  of  their 
Useful  Applications  in  the  Arts. 

These  Lectures  are  open  to  Membere,  each  of 
whom  has  the  privUege  of  introducing  two 
friends  to  each  Lecture.  Tickets  for  this  pur- 
pose were  issued  with  the  last  JounuiL 


Mo*. 


CALENDAR     OF     XEETIHOS. 


OBDIKABY  WEETDTOS  0?  THE  S0CIET7. 

Wednesday  evenings  at  eight  o'clock. 

Apul  IOtb. — "On  Hindrances  to  the  Progress  of 
Applied  Art."  By  Dr.  Ckkistofbbb  Dbbsssb.  On  this 
evening  Sir  Dioby  Wyatt  will  preside. 

Afbh.  17th. — "  On  the  Great  Central  Gas  Company's 
Works."  By  A.  Anovs  Cboll,  Esq.  On  this  evening 
Lord  Alfbes  Chvbchill  will  preside. 

Apbil  24th. — "  On  Nuts :  their  Produce  and  Usee." 
By  P.  L.  SnufOKOs,  Esq. 

CAHTOS  LBCTUBB8. 

The  Third  Course  of  Cantor  Lectures  will  be 
by  Professor  Babff,  on  "Silicates,  Silicides, 
Glass,  and  Glass  Painting."    The  Lectures  will 


BCIEHTIFIC  MESnVOe  FOB  THE  WEEK. 

...SOCIETY  OF  ABT8.  8.    Cantor  Lectnm.    Tnt.  Barf; 

••  Silicates,  Mllddet,  aius,>iidQIui  PaintlBr.'' 
Britltli  Arohltccta,  8. 
Mcdieal,  s. 

Aatliropalogioal,  S.  _,         ^ 

London  lotiltntlon,  4.     Prof.  John  Ella,  "KlemtBtaiT 

Hnsle." 
IntUtate  of  Snrwyor^  8.     Mr.  C.  (MS*,  ••!-«•»"  rttmt 

Ye«rly  Agntxatata,"  _  „  _ 

Eoy»l  ifnltcd  Service  InslItotlon.W.  Ctpt  Boyle,  "KJC.S. 

Asmamrt,  on  and  off,  the  Pearl  Book.'* 

TOKS. ..  JJedlcal  and  ChirerglaU,  8|.  ,.«,._w 

ClT« Engtneen, 8.      Dlscanlan  upon  Mr. 3. n.lMmt 

Paper  on  the '*  SoAnkSnU  Canal  of  tiM  Maaiae  IirigaHua 

and  Canal  Company."  .  -  ^  . 

Royal  InsUtoUon,  3.     Dr.  Guy,  "  StattaUcal  and  SoeU 

adence," 
FhotograpUe,  8. 


W»P.. 


TSUBl., 


.SOCIETY  OF  AETS,  8.  Dr.  ChrUAopher  On.»r. 
"  un  Blndnmcei  to  the  Progren  of  AppUed  Art 

Geological,  8.  1.  Mr.  Robert  Mallet,  "NoUe*  of  eoma  of 
the  Secimdary  Effectt  of  the  Eanbqnake  of  IMh  Jaaiaiy, 
18S9,  in  Caohar."  Communloted  by  Dr.  Oidhua,  of 
Calcutta."  2.  Mr.  8.  J.  Whiinell,  "  Notei  on  AlolUor 
Lagoon-islands,"  Commnnicated  by  Prof.  N.  8.  Mask*. 
lyne.  3.  Mr.  J.  B.  Dakyn,  "  On  the  OlKlal  FheoogMoa 
of  tta*  Yorkshire  Uplands."  Commnnicated  by  Pni. 
Bamsay.  4.  Ker.  W.  Bieaadell,  "  Modarn  Qlacisl  AcUm 
in  Canada."    Commanicated  by  Prof.  Dawson. 

Graphic,  8. 

Boyal  Uteiary  Fnnd,  8. 

.Royal  InsUtaUoa,  3.    Dr.  Tyndall,  "  Beat  aod  UfM." 
Boyal,  8i. 
Antlqoaries,  8i. 
Royal  Society  Clnb,  «. 

Mathematioal,  8.  .  _^    « « 

London  InsUinUon,  T.  Mr.  Themai  Adams,  *•  Tks  PoB- 
tical  Economy  of  Railways.*' 

Fta....>.Astr«nomlca],  8. 

Boyal  InsUtntton,  ».  Mr.  John  Morley,  "BonsNaalk 
Influence  on  European  1  bought/' 

Qnekett  Clab,  S. 
Sit Royal  InstltnUoD,  3.    Mr.  Proctor,  "  The  Btar-depths." 

I  Royal  Botanic,  3}. 

Geological  Museum,  S.  Strinay  Leolan.  Dr.CotteU, 
"On  Geolon^^l,  ,ed  by  tjOOgle 
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AITETOUNCEMEirTS  B7  THE  COUNCIL. 


E]n>owHKHT  mm  fob  the  sooiett  of  abts. 

The  following  statement  in  relation  to  the 
eBtablishment  of  an  Endowment  Fund  for  the 
Society  of  Arts,  will,  it  is  believed,  he  read  with 
interest  by  the  members : — 

"  The  Society  of  Arts  was  established  in  1754,  and  in- 
corporated by  Royal  Charter  in  1847.  The  objects  of 
the  Society  for  the  Encouragement  of  Arts,  Manufactures, 
and  Commerce  (known  to  the  public  as  the  Society  of 
Arts),  as  recited  in  the  Charter,  ore  as  follows : — 

"Tho  encouragement  of  Arts,  Manufactures,  and 
Commerce  of  the  country,  by  bestowing  rewards  for 
such  productions,  inventions,  or  improvements  as  tend 
to  tho  employment  of  the  poor,  to  the  increase  of  trade, 
and  to  the  riches  and  honour  of  tho  kingdom  ;  and  for 
meritorious  works  in  the  various  departments  of  fine  arts, 
lor  discoveries,  inventions,  and  improvements  in  apri- 
•  culture,  chemistry,  Tnechanies,  manufactures,  and  other 
useful  arts  ;  for  the  application  of  such  natural  and 
artificial  products,  whether  of  homo,  colonial,  or  foreign 
growth  and  manufacture,  as  may  appetir  likely  to  affurd 
fresh  objects  of  industry,  and  to  increase  tho  trade  of  the 
realm,  by  extending  the  sphere  of  British  commerce ;  and 
generally  to  assist  in  the  advancement,  development,  and 
practical  application  of  every  department  of  science  in 
connection  with  the  Arts,  Manufactures,  and  Commerce  of 
the  country. 

"  These  objects  it  was  the  endeavour  of  tho  founders 
of  the  Society  to  c^arry  out  on  a  broad  base,  and  the 
results  obtained  and  given  to  the  public  are  set  forth  in 
the  55  yolumes  of '  Transactions '  which  the  Society  pub- 
lished  previous  to  the  year  1846,  at  which  period  applica- 
tion was  mode  to  her  Majesty  for  a  charter  of  incorpo- 
zation. 

"  Since  its  incorporation  the  Council  of  the  Society 
has  carried  on  its  work,  it  is  believed,  with,  if  possible, 
greater  vigour  and  energy  than  did  its  founders,  and 
much  that  it  has  accomplished  is  recorded  in  the  20 
volumes  of  its /ourna/,  published  since  1851.  The  sup- 
port which  it  has  received  from  its  subscribing  members 
has  yearly  increased,  and  the  number  of  its  members  at 
the  present  time  is  between  3,000  and  4,000.  Great  as 
has  been  the  success  which  has  attended  the  Society's 
labours,  the  Council  feel,  and  have  long  felt,  that  com- 
pared with  the  magnitude  and  breadth  of  field  for  the 
Society's  operation,  its  action  has  been  necenarily 
limited,  owmg  to  the  fact  that  the  Society  has  never 
possessed  any  funded  property  or  endowment,  by  mOans 
of  which  competent  men  could  be  secured  to  conduct 
specific  lines  of  investigation  in  the  interests  of  Arts, 
Manufactures,  and  Commerce.  It  has  at  all  times  ex- 
pended its  annual  income  at  the  time  it  was  received, 
and  it  is  now  felt  more  strongly  than  ever  that  if  the 
Society  is  to  continue  to  extend  its  work,  it  cannot  hope 
to  do  60  by  means  of  annual  subscriptions  alone.  It  is 
therefore  proposed  to  raise  an  endowment  fund,  out  of 


which  the  necessary  cost  of  such  continued  and  systematic 
lines  of  investigation  may  be  defrayed. 

"  The  Council  have  accordingly  directed : — 

"That  the  attention  of  members  and  tho  public  be 
specially  called  to  the  results  obtained  in  the  promotioB 
of  Arts,  Manufactures,  and  Commerce,  by  the  very 
limited  funds  at  the  disposal  of  the  Society. 

"  That  it  be  represented  that  the  Council  have  a  con- 
fident belief  that  it  could  render  yet  further  public  service 
if  it  had  adequate  funds  placed  at  its  disposal  for  the 
attainment  of  objects  for  which  there  are  now  no  public 
trusts. 

"  That  representations  be  made  of  tho  eligibUity  of  the 
Coimcil  of  tiie  Society,  from  its  jiast  services,  and  the  re- 
sponsibilitjr  of  its  public  position,  to  become  trustees  for 
the  administration  of  any  moneys  which  private  indi- 
viduals may  choose  to  devote  for  any  special  public 
purposes  coming  within  the  scope  of  the  Society's 
objects. 

"That,  in  justification  of  this  appeal,  it  be  represented 
that,  whilst  large  funds  are  solicited  and  bequeathed  for 
the  alleviation  or  the  mitigation  of  evil,  but  little  has  yet 
been  bestowed  on  measures  coming  within  tho  scope  of 
the  Society's  objects  for  the  prevention  of  evil,  by  pro- 
moting the  extension  of  existing  fields  of  industry  and 
the  creation  of  new  ones. 

"That  the  Secretary  and  tho  Financial  Officer  bo 
authorised  to  make  representations  to  merchants, 
manufacturers,  and  others  of  known  wealth,  who 
may  bo  willing  to  devoto  money  to  public  purposes, 
and  to  consult  their  wishes  as  to  any  special  object 
they  may  be  disposed  to  promote. 

"  In  accordance  with  the  above  instructions,  permit  us 
to  point  out  that  the  Council  dcsiro  to  establish 
permanent  departments,  with  competent  officers,  who 
may  iavestigate  and  report  on  the  progress  of  now  dis- 
coveries calculated  to  promoto  new  industries  in  connec- 
tion with  chcmisby,  electricity,  mcchinics,  iigriculturo, 
and  raw  produce  generally,  thereby  affording  nn  in- 
creased amount  of  information  and  advantugc  to  tho 
people  in  general.  Wo  express  a  hope  that  you  may  bo 
disposed  to  extend  your  support  to  the  Society  by  con- 
tributing towards  the  catiiblishmcnt  of  an  endowment 
fund,  cither  for  the  furthorBnco  of  tho  ginoral  objects  of 
the  Society,  or  for  such  specific  lines  of  investigation, 
bearing  upon  Arts,  Manufactures,  and  Commerce,  as  you 
may  consider  need  especial  encouragement. 

"  We  may  add  that  the  Society  has  from  time  to  time 
raised  Guarantee  Funds  in  aid  of  public  objects — such  as 
the  Exhibitions  of  1861  and  1862 — in  the  latter  case  tho 
guarantee  amounted  to  nearly  half-a-million  of  potmds 
sterling.  The  Society  of  Arts  has,  however,  never 
derived  pecuniary  advantage  from  these  or  any  other 
objects  it  has  carried  out ;  but  by  means  of  the  profite 
arising  from  exhibitions  an  extensive  estate  has  bccff 
purchased,  tho  income  derived  from  which  is  now  being 
applied,  imder  a  Koyal  Commission,  in  promoting  a  wider 
knowledge  of  the  Commerce  and  Industries  of  otir  own 
and  foreign  countries. 

"  It  is,  therefore,  now  desired  to  raise  an  endowment 
for  the  Society  of  Arts  of  at  least  £100,000,  to  enable  it  to 
carry  on  its  work  with  increased  advantage  to  the  com- 
munity. 

"  The  accompanying  Forms  of  Bequest  and  Cheque  for 
Donation  or  Subscription  to  the  Endowment  Fund  are 
suggested. 

"All  cheques  should  b«  crossed,  and  made  payable 
through  Messrs.  Coutts  and  Co.,  the  Society's  bankers." 

To  persons  inclined  to  leave  a  sum  of  money  to  the 
Society  by  will,  tho  following  form  is  offered  for  that 
purpose: — 

"  1  givo  and  bequeath  to  the  Sociuty  for  the  Encourge- 

mcntof  Arts,  Manufactures,  and  Commerce,  of  John- 

1  street,  Adelphi,  London,  W.C,  incorporated  by  Koyal 

Charter,  and  known  as  the  Society  of  Arts,  the  sum  of 

I  £  ,  which  said  sum  I  will  and  desire  may  bo  paid 
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out  of  my  personal  estate  for  the  general  purposes  of 
that  Society."  

DONATIOK  TO  EnOOWKENT  FcND. 

Messrs.  of  Bankers, 

Fay  to  the  Society  for  the  Encouragement  of  Arts, 
Manufactures,  and  Commerce,  of  John-street,  Adelphi, 
London,  W.C,  or  Bearer,  the  sum  of  £  as  a  dona- 

tion from  me  to  the  Endowment  Fund  of  the  Society,  and 
charge  the  same  to  my  account. 

Usual  signature 

Address  in  full. 

Date 

£ 

The  above,  vhen  filled  up,  should  be  crossed  C!outts 
and  Co.,  and  returned  to  the  Secretary  or  Financial 
Officer,  at  the  house  of  the  Society  of  Arts,  John-street, 
Adelphi. 

SOBSCRIPTION  TO  EmDOWKENT   FvNB. 

Messrs.  of  Bankers, 

I  request  that  you  will  pay  now  to  the  Society  for  the 
Encouragement  of  Arts,  Manufactures,  and  Commerce, 
of  John-street,  Adelphi,  London,  W.C.,  or  Bearer,  the 
sum  of  £  as  my  subscription  to  the  Endow- 

ment Fund,  and  that  you  will  continue  to  pay  a  like  sum 
to  the  same  fund  yearly  on  the  Ist  of  January  till  further 
orders,  and  charge  the  same  to  my  account. 

Usual  si^ature 

Address  in  full 

Date 

£ 

The  above,  when  filled  op,  should  be  crossed  Coutts 
and  Co.,  and  returned  to  the  Secretary  or  Financial 
Officer,  at  the  house  of  the  Society  of  Arts,  John-street, 
Adelphi.        

P0ST-07PICE  SAVmOS  BAKKS. 

The  following  Memorial  has  been  sent  from 
the  Council : — 

To   THE    BlOHT  HONOCRABLB  Wm.    J.    MoKSSLL,   M.P., 

Hsa  Majesty's  Posthasteb-Genbkal. 

The  Memorial  of  the  Society  for   the  Encourvgemetit  of 
Arte,  Manufacturet,  and  Oommerer, 

SuEWBTB, — That  this  Society,  acting  in  the  interest  of 
Arts,  Manufactures,  and  Commerce,  fully  recognises  the 
vast  amount  of  good  which  the  Post-office  savings  banks 
have  effected  during  the  eleven  years  they  have  been  in 
existence,  by  providing  all  over  the  country  a  safe  place 
of  deposit  for  the  savings  of  the  industrial  classes. 

That  the  Society  is  convinced  that  the  time  has  arrived 
when  several  of  the  restrictions  imposed  in  deference  to 
public  opinion,  whrn  the  scheme  was  first  started,  and 
when  the  idea  of  a  government  department  becoming  a 
deposit  bank  was  new  and  considerably  in  advance  of 
the  times,  might  with  great  advantage  now  be  removed, 
and  that  several  alterations  might  be  made  in  the  regula- 
tions which  would  render  the  Poet-office  savings  banks 
far  more  available  than  they  are  at  present  to  those 
persons  for  whom  they  were  originally  intended. 

That  the  following  alterations,  entered  into  more  fully 
in  the  appended  mcmonindnm,  appear  to  the  Society  to 
be  most  urgently  required: — 

1.  The  opening  ot  the  Post-office  savings  banks  in  the 
evening,  particularly  on  Fridays  and  Saturdays. 

2.  The  abolition  of  the  restriction  that  whole  shillings 
alone  can  be  paid  into  Post-office  savings  banks. 

3.  Thti  reduction  of  the  minimum  deposit,  now  fixed  at 
one  shilling. 

4.  The  abolition  of  the  following  rules: — 

a.  That  no  depositor  may  pay  in  more  than  £30  id  any 
one  year. 


i.  That  no  depositor  may  have  more  than  £160,  ex- 
clusive of  interest,  in  the  Post-office  savings  bank. 

e.  That  no  depositor  in  the  Post-office  savings  bank 
may  be  a  depositor  in  any  other  savings  bank. 

6.  The  greater  ease  and  readiness  of  withdrawing 
money,  both  by  depositors  and  after  the  death  of  the 
depositors. 

6.  The  introduction  of  some  plan  of  providing  in  all 
small  villages  where  a  post-office  is  established  a  Post- 
office  savings  bank,  to  be  open  periodically. 

That  inasmuch  as  it  is  believed  that  mj  alteration 
in  the  Post-office  Savings-bank  Rules  would  involve  the 
obtaining  of  an  Act  of  Parliament.  The  Society  would 
also  strongly  urge  that  any  such  Act  should  include 
a  slight  alteration  in  the  Post-office  Deferred  Annuities 
Regulations. 

The  alteration  required  is  that  the  resolution  which 
prohibits  any  deferred  annuity  from  being  granted,  in 
the  first  instance,  under  £4,  be  cancelled,  and  that  any 
one  be  allowed  to  commence  with  purchasing  a  £1 
deferred  annuity  on  the  returnable  scale,  as  he  can  at 
present  do  on  the  non-returnable. 

The  regulation  as  it  at  present  stands,  as  explained  in 
the  memorandum,  renders  this  branch  of  the  excellent 
system  of  Deferred  Annuities  almost  useless  to  the  in- 
dustrial class. 

Your  memorialists  therefore  humbly  pray  that  Yon 
will  be  pleased  to  take  these  matters  into  consideration, 
and  as  speedily  as  possible,  to  frame  an  Act  to  carry  out 
the  alterations  suggested,  which  your  memorialists  feel 
convinced  will  be  of  great  benefit  to  millions  of  her 
Majesty's  subjects. 

And  your  memorialists  will  ever  pray. 

Sealed  with  the  seal  of  the  Society  for  the 
Encouragement  of  Arts,  Manufactores,     ^ — ^ 
and  Commerce  this  llUi  day  of  April,    (  l-s.) 
1872,  in  the  presence  of  P.  Le  Neve     \Sy 
Foster,  Secretary. 

Memobanovh  ok   Post-office  Savings  Banks.      Bt 
GxoBOE  C.  T.  Bartlet,  Hon.  Tkeasi;bbb  of  the 

Society. 

The  Post-office  savings  banks  have  been  in  existence 
for  eleven  years;  they  were  established  by  an  Act  of 
Parliament,  passed  in  1861.  Their  operations  havegone 
on  steadily  extending,  and  according  to  the  last  return 
they  hold  £15,099,104  money,  from  1,183,153  depositors. 

Private  savings  banks  also  exist  throughout  the 
country,  the  greater  number  having  been  started  by 
philanthropy,  and  many  of  them  are  in  a  thoroughly 
sound  position.  Not  a  few  private  savings  banks  have 
closed,  and  become  absorbed  into  the  Post-office  during 
the  last  few  years.  The  larger  part  of  the  saving  of 
the  people  are,  however,  still  deposited  with  private 
banks,  many  of  which,  judging  from  the  continual  col- 
lapse of  such  institutions,  arc  not  to  be  depended  upon. 
It  is  impossible  to  expect  the  average  workman  or  me- 
chanic to  discriminate  between  a  sound  and  an  unsound 
private  bank.  As  a  rule,  he  will  take  the  least  safe, 
from  the  simple  fact  that  it  offers  greater  facilities,  and 
usually  a  higher  rate  of  interest  than  a  perfectly  secure 
one  can  attempt  to  do. 

It  must  not  be  forgotten  that  when  the  scheme  was 
first  commenced,  and  the  Act  of  Parliament  obtained, 
the  project  was  considerably  in  advance  of  the  times, 
and  those  who  framed  the  regulations  were  compelled  to 
consider  the  fears  and  prejudices  of  persons  who  were 
cither  altogether  against  the  plan,  or  lukewarm  in  its 
support.  Experience  has,  however,  shown  the  vast 
amount  of  good  which  the  Post-office  savings  banks  are 
capable  of  effecting;  and  many,  if  not  all,  oftbeobjee- 
tions  to  the  system  of  a  Oovenunent  department  as  a 
savings  bank  have  ceased  to  be  made.  'Whilst  fully 
acknowledging,  therefore,  the  immense  good  whicbbu 
been  effected  by  the  operations  of  the  Post-office  savings 
banks  throughout  the  country,  the  time  appears  to  havs 
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come  when  the  principle  might  with  advantatre  be  intro- 
duced of  encoaraging  the  lue  of  the  Post-office  saviDgs 
banks  to  the  utmost  extent,  and  of  working  them  with 
the  fewest  mlea  and  lestrictions  compatible  with  safety 
and  efficienc^f.  Thera  are  also  several  rules  which  re- 
quire immediate  alteration,  as  they  prevent  the  banks 
from  being  made  use  of  as  much  as  they  might  be  by 
the  working  classes,  for  whose  benefit  they  were  espe- 
cially estabBshed. 

The  following  alterations  appear  to  be  more  imme- 
diately required,  and  it  is  urged  that  they  should  be 
aubmitted  to  the  favourable  oonsideiation  of  the  Post- 
master-General, with  a  view  to  some  amendments  being, 
as  soon  as  possible,  introduced  into  the  system : — 

1.  The  opening  of  the  Post-office  savings  banks  in  the 
evening,  particularly  on  Friday  and  Saturday. 

2.  The  abolition  of  the  restriction  that  whole  shillings 
alone  can  be  paid  into  Post-office  savings  banks. 

3.  The  reduction  of  the  minimum  deposit,  now  fixed 
at  one  shilling. 

4.  The  abolition  of  the  following  rules:— 

a.  That  no  depositor  may  pay  in  more  than  £30  in 

any  one  year. 

b.  That  no   depositor  may  have   more   than  £150, 

exclusive  of  interest,  in  the  Post-office  savings 
bank. 

c.  That  no  depositor  in  the  Post-office  savings  bank 

may  be  a  depositor  in  any  other  savings  bank, 

6.  The  greater  ease  and  readiness  of  withdrawing 
money,  both  by  depositors  and  after  the  death  of  the 
depontors. 

6.  The  introduction  of  some  plan  of  providing  in  all 
small  Yillages  where  a  post-office  is  established  a  Post- 
office  savings  bank,  to  be  open  periodically, 

1. — The  Opening  of  Fost-offiee  Savings  Banks  in  the 
Evening,  particularly  on  Friday  and  Saturday. 

The  mode  of  life  of  working  men  renders  it  very 
difficult  for  them  to  avail  themselves  of  a  bank  only 
open  during  the  day.  It  is  true  that  they  might,  as 
indeed  is  frequently  done  at  present,  send  their  wives 
with  the  money,  but  their  wives  are  almost  as  much 
occupied  as  they  are  themselves,  and  can  ill  spare  the 
time ;  besides  which  it  is  the  man's  earnings  which  have 
primarily  to  be  saved  before  they  come  into  his  wife's 
hands.  Every  difficulty  imposed  on  those  who  must 
always  make  a  great  effort  to  put  by  at  all  is  undesirable, 
and  has  an  immense  influence  in  preventing  deposits  bein^ 
made.  The  principle  of  opening  in  the  evening  has  been 
recognised  by  the  partial  opening  of  the  banks  on  Satur- 
day to  8  p.m.  A  great  number  of  the  wages  are,  however, 
pjid  on  Friday  and  other  days,  and  the  safest  way  is, 
for  a  man  to  be  able,  as  soon  as  ho  has  received  his 
wages,  to  pay  the  money  at  onoo  into  the  bank.  This 
can  only  be  done  if  the  banks  are  open  in  the  evening. 
A  publican  would  hardly  thrive  if  he  closed  his  house 
in  the  evening.  How  can  a  savings  bank,  then,  hope 
to  do  a  good  business  if  it  is  only  open  from  10  a.m.  to  5 
p.m,  f 

II. — The  Abolition  of  the  Restriction  that  whole  Bhil- 
Ungs  only  can  be  Paid  into  a  Post-office  Savings 
Bank. 

There  seems  to  be  no  valid  reason  for  the  continuance 
of  the  regulation  which  limits  deposits  to  whole  shillings. 
It  cannot  even  lessen  the  trouble  of  making  up  the 
bookx,  for  pcraons  may  and  do  draw  out  what  sums  they 
think  proper,  and  pence  enter  into  the  calculations  for 
interest  almost  universally.  Many  cases  could  be  ad- 
duced of  depositors  presenting  shillings  and  pence,  as, 
for  instance,  haU-a-crown,  to  be  placed  to  their  credit,  in 
which  case  the  odd  sixpence  is  returned  to  them,  the  two 
shillings  only  being  accepted.  The  effect  of  this  probably 
is  that  the  sixpence  is  spent  instead  of  being  put  by, 
and  the  depositor  is  annoyed,  and  perhaps  deterred  from 


coming  again  for  some  time,  by  a  regulation  which  he 
cannot  understand,  and  which  he  probably  regards  as  a 
piece  of  tmcalled  for  despotism.    It  is  strongly  urged , 
that  any  sum  of  whole  pence  over  the  fixed  minimum 
dejiosit  be  accepted  by  all  Post-office  savings  banks. 

m. — The  Reduction  of  the  Xinimnm  Deposit  now  Fixed 
at  One  Shilling. 

The  great  success  of  penny  banks,  and  the  enormous  - 
sums  which  are  saved  in  pence,  seem  to  indicate  that  the 
shilling  is  too  high  a  minimum  for  the  Post-office.  The 
great  difficulty  in  inducing  the  working  classes  to  be 
provident  is  the  first  step.  It  is  a  great  effort  for  a 
working  man  to  come  for  the  first  time  within  the  walls 
of  a  bank,  and  if^  in  addition  to  overcoming  this  diffi- 
culty, he  has  to  bring  a  whole  shilling  with  him,  the 
task  is  rendered  almost  impossible  in  numerous  cases. 

It  might,  perhaps,  be  undesirable  to  reduce  the  mini- 
mum so  low  OS  one  penny,  but  it  is  submitted  that  three- 
pence, or  sixpence,  at  the  outside,  would  induce  many 
thousands  to  open  an  account  who  now  spend  every 
farthing  they  earn. 

In  connection  with  this  sulqect,  it  might  be  possible, 
perhaps,  somewhat  to  simpU^  Uie  system  of  acknow- 
ledging money  paid  into  the  Post-office  savings  banks, 
particularly  in  the  case  of  these  smaller  sums.  The 
present  cost  is  enormous,  each  deposit  or  withdrawal 
entailing  an  outlay  of  sevenpence.  Would  not  the 
postmaster's  stamp  be  sufficient  without  the  letter  after- 
wards sent  from  the  central  office?  Perhaps  some 
arrangement  could  be  made  by  which  depositors  might 
themselves  fill  up  deposit  tickets  in  duplicate  or  other- 
wise. These  might  be  stamped  by  the  postmaster,  and 
one  retained  by  him,  and  one  sent  to  the  General  JPost- 
office.  As  an  extra  precaution  in  this  case,  depositors 
might  be  allowed  to  send  their  books  monthly  or  quar- 
terly to  be  made  up,  if  they  wished,  instead  of  yearly. 
This  would  save  considerable  expense.  The  security 
then  would  be  greater  than  an  ordinary  bank  gives,  for 
receipts  are  rardy,  if  ever,  given  yihea  sums  of  money 
are  paid  into  joint-stock  banks, 

lY.  The  Abolition  of  the  following  Roles : — 

A. — That  no  depositor  may  pay  in  more  than  £30 
in  any  one  year, 

B. — That  no  depositor  may  have  in  more  than  £150, 
exclusive  of  interest,  in  the  Post-office  Savings 
Banks. 

C.  That  no  depositor  in  the  Post-office  Savings  Bank 
may  be  a  depositor  in  any  other  Savings  Bank. 

These  restrictions  really  act  only  against  the  most  pro-* 
vident.  It  would  seem  to  be  to  the  advantage  of  the 
Post-office  for  large  sums  to  bo  paid  in  rather  than  small 
ones.  A  man  depositing  more  than  £30  a-year  would 
hardly  ever  pay  in  lees  than  £1  at  a  time,  and  as  interest 
to  the  depositor  does  not  commence  until  the  beginning 
of  the  next  calendar  month,  such  deposits  would  tend  to 
reduce  the  cost  of  administration. 

The  same  considerations  apply  to  the  limit  of  £130. 
Many  working  men  save  more  than  this  during  their 
lives,  and  although  not  a  few  invest  it  in  other  ways, 
there  seems  no  reason  why  they  should  be  debarred  from 
keeping  it  in  the  Post-office  bank,  where  it  is  quite  s»fe, 
if  tiiey  think  proper  to  do  so.  There  is  little  fear  of  very 
large  sums  being  deposited,  owing  to  the  rate  of  interest ; 
but  should  this  at  any  time  happen — as  when  the  Bank 
rate  is  below  2J  per  cent.,  and  thus  speculators  might  be 
inclined  to  deposit  with  the  Post-office— a  clause  could 
be  introduced  by  which  the  PostmaBter-Gcncral  might 
be  authorised  to  refuse,  at  his  discretion,  to  accept  sums 
over,  say,  £10  at  any  one  time. 

The  condition  that  no  depositor  may  bo  also  a  depositor 
in  any  other  savings  bank  seems  to  be  hardly  needed.  It 
is  often  evaded,  and  the  fact  of  a  man  holding  two 
accounts  cannot  in  any  way  affect  the  Post-office.     He 
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may  deposit  in  d  penny  bank  as  well  as  in  the  Post-ofiBce 
savings  bank,  and  indeed  such  an  arrangement  is  en- 
couraged by  the  Post-office  regnlations.  It  also  seems 
strange  that  a  man  may  place  money  in  an^  number  of 
joint-stock  banks,  and  be  eligible  to  deposit  in  the  Post- 
office  savings  bank,  but  that  he  may  not  have  a  small 
account  at  two  savings  banks  if  he  has  a  mind.  Sach 
restrictions  and  unnecessary  regulations  are  evaded  by 
the  unscrupnloQB,  and  act  as  a  deterrent  to  the  conscien- 
tious and  careful. 

y.— Tha  Greater  Ease  and  Beadiness  of  Withdrawing 
Honey,  both  by  Depoiitort  and  after  the  Death  of 
the  Depositor. 

The  system  of  withdrawing  money  now  is  somewhat 
cambrons.  A  depositor  must  sign  a  form,  and  send  it  to 
the  General  Post-office,  on  which  an  order  is  forwarded 
to  him  at  his  address.  This  order  he  presents  with  his 
bank-book,  and  obtains  .the  money  on  signing  a  receipt. 
It  is  true  that  all  these  steps  are  precautions  against  a 
depositor  losing  the  bank-book,  but  virtually  the  pos- 
session of  the  bank-book  and  the  tignatnre  decides  the 
matter. 

The  working  classes  are,  it  is  to  be  hoped,  now  learn- 
ing to  write  as  a  matter  of  coone,  so  that  the  signature 
will  soon  become  as  good  a  means  of  identification  with 
them  as  it  is  with  tbe  customers  of  ordinary  banks. 

Would  it  not,  therefore,  be  possible  to  pay  a  depositor 
a  small  withdrawal,  say  tmder  6s.,  on  demand,  by  pre- 
senting his  book  and  signing  his  name  to  the  ordinary 
receipt  form,  which  handwriting  would,  of  course,  have 
to  agree  with  the  signature  on  the  book  itself?  A 
saving  clause  might  be  introduced,  that  if  the  postmaster 
had  not  sufficient  funds  at  his  disposal  to  meet  the  claims 
thus  suddenly  presented,  he  would  be  at  liberty  to  post- 
pone payment  until  the  next  day.  These  cases  would, 
however,  not  often  occur,  as  the  deposits  so  greatly  ex- 
ceed the  withdrawals. 

In  the  case  of  the  death  of  the  husband  or  wife,  the 
delay  in  the  payment  of  the  deposit  is  so  great  as  to  be 
practically  ustless  for  the  immediate  exigencies  of 
the  family,  which  are,  of  course,  most  pressing  at  that 
time.  In  no  case  under  a  month  can  the  widow  obtain 
the  money. 

VI. — The  Introduction  of  some  Flan  of  Providing  in 
all  Small  Villages  where  a  Post-office  is  Established, 
a  Post-office  Sayings  Bank,  to  be  Open  Periodically. 

The  number  of  Post-office  savings  banks  is  but  few 
compared  with  the  number  of  Post-offices  which  exist. 
In  the  smaller  villages,  the  difficulties  in  the  way  of 
finding  a  safo  place  of  deposit  for  small  savings  are  much 
grentcr  than  in  other  districts.  A  labourer,  who  can  at 
best  only  put  by  a  fow  pence  a  week,  if  that,  cannot  bo 
expected  to  walk  miles  to  deposit  it,  even  supposing  the 
bank  were  open  at  such  hours  as  he  could  attend.  It 
would  seem  possible  that  one  of  the  staff  of  the  nearest 
post-town  savings  banks  might  visit  the  various  outly- 
ing village  post-offices  ono  evening  a-woek,  or  oftcner, 
or  more  seldom,  as  the  case  might  be.  If  this  were 
difficult  or  impossible  in  places,  some  arrangement  might, 
perhaps,  be  made  by  which  the  clergy,  or  guardians,  or 
some  other  trustworthy  persons  who  were  willing  to  do 
so,  should  bo  commissioned  to  attend  at  certain  times  in 
order  to  receive  deposits  or  issue  withdrawals.  It  might, 
perhaps  be  done  now  b^  the  schoolmaster  at  the  school- 
house.  This  sort  of  thing  is  done  by  private  savings 
banks,  with  immense  advantage  and  wonderful  results. 
Fraud  on  the  part  of  the  depositors  in  withdrawing 
would  be  practically  impossible,  as  they  would  all  be 
well  known.  To  prevent  any  accident,  it  might  be 
understood  that  withdrawal  without  notice  could  only 
be  made  if  the  funds  received  on  any  particular  evening 
woro  8uffi''i<  lit  to  raoct  them.  An  arrangement  could 
asily  l)c  mado  by  which  any  one  wishing  to  withdraw 


a  large  sum  could  give  notice  the  day  before  to  the  dis- 
trict post-office  in  time  to  obtain  the  amount,  if  some 
such  alteration  as  that  suggested  in  IV.  were  carried 
out. 

Some  arrangements  such  as  this  would,  as  it  were, 
brim;  the  savings  banks  to  those  who  shonid  be  de- 
positors, instead  of  requiring  the  people  to  go  to  them. 

The  above  suggestions  are  submitted  to  the  iavonrable 
consideration  of  her  Majesty's  Post-master-Gleneral,  in 
the  hope  that  some  immediate  steps  may  be  taken  to 
render  the  Post-office  savings  banks  more  available  for 
all  the  wage-classes.  No  time  can  be  more  favourable  to 
the  inculcation  of  provident  habits  than  the  present, 
owing  to  the  remarkable  prosperity  of  almost  every 
branch  of  industry  throughout  the  country. 

Post-Offlce  Deferred  Ahnnitiei. 

As  any  alteration  in  the  Post-office  savings  hank  re- 
gulations will  have  to  be  submitted  to  Parliament,  the 
Bill  might  as  well  include  a  small  but  very  important 
alteration  in  the  Post-office  Deferred  Annuity  Regula- 
tions. , 

Deferred  annuities  are  granted  in  two' ways. 

Ist.  On  what  is  called  the  returnable  scale.  That  is 
where  the  whole  of  the  money  is  returned  if  the  an- 
nuity is  never  taken  advantage  of  or  whenever  the 
purchaser  thinks  proper  to  ask  for  it. 

2nd.  On  what  is  called  the  non-returnable  scale.  Tliat 
is  when  the  purchase  money  is  not  returned  under  any 
circumstances. 

The  first  is  the  scale  which  is  practically  made  use  of. 
The  payment  is  higher  to  obtain  the  same  aimnity,  but 
the  wage-classes  prefer  it,  as  their  money  does  not  seem 
hopelessly  small,  and  can  be  claimed  back  at  any  emer- 
gency. 

The  most  advantageous  way  fbr  the  wage-classes  to 
purchase  deferred  annuities  is  for  them  to  purchase  small 
annuities  outright.  Thus  £2  7s.  4d.  on  the  non-returnable 
scale  wiU  purchase  for  a  man  of  20  a  deferred  annuity  of 
£1,  to  begin  when  he  is  £55.  By  putting  by  one 
shilling  a  week  for  a  twelvemonth  he  can  save  this. 
After  he  has  purchased  it  it  is  done  with.  If  he  is  pre- 
vented from  saving  in  a  year  or  two,  it  docs  not  in  any 
way  affect  the  ono  or  more  pound  annuities  be  has  pur- 
chased. 

By  the  regulations  of  the  Post-office,  however,  the 
smallest  deferred  annuity  that  can  bo  purchnsed  in  a 
lump  sum  on  the  returnable  scale,  is  £4.  This  means 
that  a  man  must  have  saved  £12  or  £14  to  begin  with. 
Ho  can  add  one  pound  at  a  time  to  the  annuity  after 
once  commenced,  but  the  difficulty  is  to  induce  him  to 
make  the  first  effort ;  and  having  to  save  so  long  without 
any  apparent  result,  is  but  too  apt  to  prevent  his 
beginning  at  all.  On  the  other  hand,  on  the  non- 
reliirnable  scale,  he  may  begin  with  £1.  . 

The  alteration  required  is  that  the  resolution  which 
prohibits  any  deferred  annuity  from  being  granted,  m 
the  first  instance,  under  £4,  be  cancelled,  and  that  any 
one  be  allowed  to  commence  with  purchasing  a  £1  de- 
ferred annuity  on  the  returnable  scale,  as  he  can  «t 
present  do  on  the  non-returnable. 


EXTENSION  07  POST-OFFICE  HONEY  0SDEB8 
TO  INDIA. 

The  following  letter  has  been  received  in 
reply  to  the  memorial  addressed  by  the  Council 
to  the  Secretary  of  State  for  India: — 

India  Office,  S.W.,  March  KOi,  U1*- 
Sin,— I  am  directed  by  the  Secretary  of  State  for 
India  in  Council  to  acknowledge  the  receipt  of  your 
letter  of  the  20th  instant,  and  to  acquaint  you  in  reply 
that  a  copy  of  the  memorial  therewith  forwarded,  pt^- 
ing  for  an  extension  of  the  Post-Office  Money  Order 
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System  to  Tndia  has  been  transmitted  for  the  considera- 
tion of  the  Government  of  India,  and  on  the  receipt  of  a 
reply  from  that  Oovemment,  a  further  commimication 
wUI  he  made  to  you.        I  am.  sir, 

Your  obedient  servant, 

Herman  Mehivals. 
P.  h»  N.  Foater,  Es].,  U.  A. 


CAB  IHFBOV£KEHT. 


to  what  has  been  foand  convenient  in  other  towns,  leaving 
it  entirely  open  for  competitors  to  effect  improvement  in 
any  wajr  they  may  think  best,  whether  by  improvemend 
on  existing  forms  and  contrivances,  or  by  entirely  novel 
forma  and  nrrangonients. 

By  order  of  the  Committee 

P.  Le  Neve  Forter,  Seerttary. 


ZXAKHTATIOirS,  187S. 


The  Council,  in  accordance  with  the  recom- 
mendation contained  in  the  Report  of  the 
Committee,  given  below,  offer  the  prizes  for 
Improved  Cabs  aa  therein  proposed.  The 
Council  reserve  to  themselves  the  power  of 
withholding  the  prizes,  or  any  of  them,  in  the 
event  of  the  Jndges  reporting  that  the  cabs  sent 
in  competition  are  not  deserving  of  any  reward. 

Repoxt  or  CojiMrrTEE. 

I.  Your  Committee,  appointed  to  consider  and  report 
what  promiaina  can  be  offered  for  the  improvement  of 
London  cabs,  have  agreed  to  the  following  report : — 

II.  Your  Committee  consider  that  the  cabs  now  in  uBe 
in  London  are  especially  defective  in  the  following  par- 
ticulars : — 

1.  Want  of  room,  both  as  regards  the  four-wheelers 
as  well  as  the  Hansoms. 

2.  The  seats  in  the  four-wheelers  are  too  high,  and 
not  commodiously  made. 

3.  Difficulty  of  getting  in  and  out  of  the  Hansom,  by 
reason  of  the  height  of  the  step  as  wtll  as  the  inter- 
ference of  the  large  wheels. 

4.  The  arr.->ngement8  for  opening  and  closing  the 
window  in  the  Hansom. 

5.  The  confined  space  and  want  of  ventilation  in  the 
Hansom  when  the  windows  are  closed. 

6.  Imperfect  locking  of  the  wheels  in  fonr-wheelert. 

HI.  Your  Committee  have  been  in  communication 
with  several  cnb  proprietors  and  others  connected  with 
the  cab  business,  and  it  appears  to  your  Committee  that 
unless  a  prize  he  offered  of  a  magnitude  suiHeiont  to 
cover  the  cost  of  producing  an  improved  cab,  it  is  not 
probabh)  that  «  satisfactory  response  will  be  obtained. 

IV.  Your  Committee  therefore  recommend  that  the 
Society  offer,  subject  to  the  conditions  below — 

Ono  prize  of  £60  for  the  best  improved  cab  of  any 

description. 
Two  prizes  of  £20  each  for  the  neut  two  best. 
Two  prizes  of  £10  each  for  the  next  two  best. 

V.  That  the  competing  cabs  be  exhibited  in  the  Inter- 
national Exhibition  of  1873,  and  that,  on  their  delivery 
at  the  Exhibition  building,  they  ho  certified  to  the  satis- 
faction of  the  judges  as  having  been  in  regular  use  in 
the  streets  of  London  for  three  months  previously. 

VI.  Your  Committee  further  recommend  that  the 
jndges  to  adjudicate  on  the  carriages  sent  in  be  instructed 
to  seek  the  advico  and  assistance  of  a  certain  number  of 
experts  connected  with  the  business,  such  as  builders, 
proprietors,  and  drivers. 

VII.  Your  Committoo  desire  to  point  out  for  the  con- 
sideration of  those  likely  to  compete,  that  in  continent  il 
towns  there  is  to  bo  found  a  very  convenient  class  of  open 
carriages,  termed  Victorias,  as  well  as  carriiices  which 
ailmit  of  heing  opened  or  closed  nt  th3  option  of  the 
passonger. 

VII  [.  A  suggestion  fi)r  a  cab  to  be  used  either  closed 
or  open  has  been  brought  bcf iro  the  C)mmittee,  nnd 
a  model  submitted.  The  principle  might  bo  adapted 
to  existing  four-wheelers,  but  the  Committee  do  not 
prescribe  this  model  or  any  special  form  of  carrLige ; 
they  are  content  to  point  out  some  of  the  more  obvious 
defects  in  the  existing  carriages,  and  to  draw  attention 


The  days  fixed  for  the  Final  Examinations 
this  year  are  April  16th,  17th,  18th,  and  19th. 
The  necessary  forms  for  making  the  return  of 
intending  candidates  have  been  issued  to  those 
Institntions  which  have  already  applied  for  them. 
Any  Institutions  having  candidates  for  these 
examinations,  and  which  have  not  yet  applied  for 
forms,  should  communicate  with  the  Secretary 
of  the  Society  of  Arts  immediately.  Programmes 
of  examinations  can  be  had  gratis  on  application. 


AI3EST  KESAL 

The  Council  will  proceed  to  consider  the 
award  of  the  Albert  Jkledal  early  in  May  next. 
This  medal  was  instituted  to  reward  "  distin- 
guished merit  in  promoting  Arts,  Manufac- 
tures, or  Commerce,"  and  has  been  awarded  as 
follows : — 

In  1864,  to  Sir  Bowland  Hill,  K.C.B.,  "for  his  greet 
services  to  Arts,  Manufactures,  and  Commerce,  in  the 
creation  of  the  penny  postiige,  and  for  his  other  reforms 
in  the  postal  system  of  this  country,  the  benefits  of  which 
have,  however,  not  been  confined  to  this  country, but  have 
extended  over  the  civilised  world." 

In  1865,  to  his  Imperial  Miijesty  the  Emperor  of  the 
French,  "  for  distinguished  merit  in  promoting,  in  many 
ways,  by  his  personal  exertions,  the  international  pro- 
gress of  Arts,  Alanufi.ctnres,  and  Commerce,  the  proofs 
of  which  are  afforded  by  his  judicious  patronage  of 
Art,  his  enlightened  commercial  policy,  nnd  especially  by 
the  abolition  of  passports  in  favour  of  British  subjects. ' 

In  1866,  to  Professor  Faraday,  D.C.L.,  F.R.S.,  for 
"discoveries  in  electricity,  magnetism,  and  chemistry, 
which,  in  their  relation  to  the  industries  of  the  world, 
have  so  largely  promoted  Arts,  Manufactures,  and  Com- 
merce." 

In  1867,  to  Mr.  (now  Sir)  W.  Fothergill  Cooke  and 
Professor  (now  Sir)  Charles  Wheatstone,  F.R.S.,  in 
"  recognition  of  their  joint  labours  in  establishing  the 
first  electric  telegraph." 

In  1808,  to  Mr.  (now  Sir)  Joseph  Whitworth.  F.R.S., 
LL.B.,  "for  the  invention  and  manufactiu^of  instruments 
of  measurement  and  uniform  standards,  by  which  the  pro- 
duction of  machinery  has  been  brought  to  a  degree  of 
perffction  hitherto  nnapproached,  to  the  great  advance- 
ment of  Arts,  Manufactures,  and  Commerce." 

In  1869,  to  Baron  Justus  von  Lieliig,  Associate  of  the 
Institute  of  France,  Foreign  Member  of  the  Royil 
Society,  Chevalier  of  the  Legion  of  Honour.  &■•.,  "for 
liis  numerous  valuable  researches  and  writings,  whiih 
linve  contributed  most  importantly  to  the  development 
of  food-economy  ami  agriculture,  to  the  ndvaiicement  of 
chemical  science,  nnd  lo  the  benefiti  derived  f^rom  that 
science  bv  Arts,  Manufactures,  and  Commerce.' 

In  1870,  to  M.  Ferdioxnd  de  Lesseps,  "  for  services 
rendered  to  Aits,  Mnnufaeturei,  and  Commerce,  by  the 
realis.ition  of  the  Suez  Canal."  . 

In  1871,  to  Mr.  HonryCole,  C.B.,  "for  his  important 
services  in  promoting  Arts,  Manufactures,  and  Com- 
merce, especially  in  aiding  the  establishment  ana  aevelop- 
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ment  of  International  Exhibitions,  the  Department  of 
Science  and  Ait,  and  the  South  Kensing:ton  Museum." 

The  Council  invite  members  cf  the  Society  to 
forward  to  the  Secretary,  on  or  before  the  29th 
of  April,  the  names  of  such  men  of  high  distinc- 
tion as  they  may  think  worthy  of  this  honour. 


SEASON  TICKETS  FOB  THE  EZHIBITIOH  OT  1878. 
A  letter  from  General  Scott  appeared  in  the 
Journal  a  few  weeks  since,  stating  that  in  con- 
sideration of  the  aid  given  by  the  Society  of 
Arts  to  International  Exhibitions,  her  Majesty's 
CommiRsioners  had  decided  upon  permitting 
members  of  the  Society  to  purchase,  for  each 
£2  2s.  subscription  paid  by  them,  a  season 
ticket  for  the  London  International  Exhibition 
of  1872  at  £1  Is.,  being  half  the  price  charged 
to  the  public.  Members  desirous  of  taking  ad- 
vantage of  this  privilege  are  requested  to 
communicate  at  once  with  Mr.  Le  Neve  Foster, 
the  Secretary  of  the  Society.  Season  ticket 
holders  will  be  invited  to  a  reception  that  will 
be  held  by  his  Royal  Highness  the  Duke  of 
Edinburgh  and  Her  Majesty's  Commissioners  on 
April  27th.  The  Albert  Hall,  the  Conservatory 
of  the  Royal  Horticultural  Society,  and  the  Pic- 
ture Galleries  of  the  Exhibition,  will  be  thrown 
open,  and  military  bands  will  play.  (See  notice 
on  page  419.) 


KOSCOW  POLYTECHNIC  EXHIBITIOK,  1872. 

The  Committee  of  the  above  Exhibition  are 
desirous  of  forming,  for  reference  in  Moscow,  a 
collection  of  catalogues  or  price  lists  of  makers 
of  machines  and  tools  of  all  kinds,  and  of 
mathematical  instruments.  Parties  willing  to 
assist  are  requested  to  send  at  once  to  the 
Secretaries  of  the  London  Committee  for  the 
Moscow  Exhibition,  now  sitting  at  the  Society 
of  Arts,  Adelphi,  London,  two  copies  of  each 
auch  catalogue  or  list  (Illustrated  preferred),  and 
the  same  will  be  forwarded  to  Moscow,  free  of 
expense. 

Members  of  the  Society  are  requested  to  give 
publicity  to  this  notice,  as  it  is  very  desirable  to 
render  the  collection  as  complete  as  possible. 


BABBTS  ET0HIHO8. 

The  Council,  having  been  requested  to  exhibit 
a  series  of  Barry's  etchbgs  at  the  forthcoming 
Exhibition  of  Art  and  Industry  in  Ireland,  are 
about  to  have  a  hmited  number  of  sets  of  the 
29  plates  etched  by  the  late  James  Barry, 
printed.  The  impressions  will  be  taken  upon 
elephant  and  double  elephant  sheets,  and  bound 
in  boards  elephant  size.  The  plates  etched  by 
Barry  have  never  before  been  issued  in  so  com- 
plete and  extended  a  form ;  many  of  them  are 
almost  unknown,  pixteen  of  them  having  come 


into  the  possession  of  the  Society,  by  gift,  in  the 
year  1851.  Members  desirous  of  subscribing 
for  sets  may  do  so  by  sending  in  their  names  to 
the  Secretary.  The  price  of  the  set,  bound  in 
boards,  with  letter-press,  descriptive  of  Barry'a 
pictures  in  the  Society's  Room,  will  be  £10  lOs. 


THE  LIBBABT. 


The  following  books  have  been  presented  to 
the  Library : — 

Itlemoirs  of  the  American  Academy  of  Arta  and 
Sciences,  new  series,  vol.  x.,  part  1.  Presented  by  the 
Academy. 

Discussion  on  "Experimental  Stations,"  introdoced 
by  £.  Packard,  jun.,  F.C.S.  Presented  by  the  Fnunling- 
ham  Farmers'  Club. 

How  to  Hake  Money  by  Patents,  or  Hint*  and 
Suggestions  to  Inventots  and  Patentees.  By  Charles 
Barlow.    Presented  by  the  author. 

The  Year  Book  and  Almanac  of  Canada  for  1872. 

On  the  Cleansing  of  Rivers.  By  C.  £.  Austin,  Mem. 
Inst.  C.E.     Presented  by  the  author. 

Notes  on  Continental  Schools.  By  John  F.  Moss. 
Presented  by  the  author. 

Sewage  Utilization.  By  U.  R.  Borke.  Presented  by 
the  author. 

Revenue  Resources  of  the  Mughal  Empire.  By 
Ed.  Thomas,  F.R.S.     Presented  by  the  author. 


SUBSCBIFTIOHS. 


The  Lady-day  subscriptions  are  due,  and 
should  be  forwarded  by  cheque  or  Post-ofioa 
order,   crossed   "  Coutts  and   Co.,"  and  made 

Kyable  to  Mr.   Samuel    Thomas  Davenport, 
nancial  Officer. 


FBOCEEDIHGS    OF   THE    SOCIETY. 


SEVEnTEEBTH  OBSINABT  KEETINO. 

Wednesday,  April  lOtb,  1872 ;  Sir  M.  Diobi 
Wtatt  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society : — 

Ohisman,  Herbert  C,  3,  Adelaide-road  North,  St.  John's- 
wood,  N.W. 

Denison,  Christopher  Beckett,  M.P.,  16,  William-street, 
Lowndes-square,  S.W. 

Dewhurst,  John  Bonny,  Skipton. 

Forden,  Robert,  Mayor  of  Winchester. 

lies,  Henry  William,  1,  Circus-place,  Finsbury,  E.C. 

Lace,  Francis  John,  Stone-gappe,  Cross-hills,  Leeds. 

Lay,  George  William,  A.K.C.,  44,  Poultry,  E.C.,  and 
24,  Addington-square,  Camberwell,  S.£. 

Marchant,  Robert,  Phoenix  Mills,  Dartford,  Kent. 

Pirn,  WilUam  Harvey,  jun..  Junior  Carlton  Club,  S.W. 

Pyne,  Joseph  John,  Hope-house,  Heald-grove,  Man- 
chester. 

The  following  candidates  were  balloted   for 
and  duly  elected  members  of  the  Society  : — 
Adye,  Brigadier-General  John  M.,  R.  A.,  C.B.,  Woolwich- 
common,  S.B.  -.nna  I  p 
aow,  Henry,  182,  Trongate,  Qlasgot?.*-^*-^^  "^^ 
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Cravford,  Capt.,  Frederic  Aagnstas  Buchanan,  B.K., 
TTnited  Serrice  CJlub,  Pall-mall,  S.W. 

Highton,  H.,  2,  the  Cedars,  Putney,  8.W. 

Holt,  Nathaniel,  J.  W.,  6,  Cowper's-court,  Comhai,  E.G. 

Lane,  J.  W.  Beaofoy,  17,  Alezander-street,  Westboumo- 
park,  Bayswater,  W. 

Packaid,  Edirard,  jun.,  F.C.S.,  Grove-house,  Bramford, 
Ipswich. 

Peten,  Leonard,  83,  Bartholomew-road,  Kentish-town, 
N.W. 

Righy,  John,  7,  Meal-street,  Mosley-street,  Manchester. 

Bagman,  Isaac,  3,  Angel-oourt,  Bank,  E.C. 

Simmons,  B.  D.,  €8,  Upper  Thames-street,  E.C. 

Sumner,  Edmund,  14,  Godliman-street,  Doctors' -com- 
mons, E.C. 

Taylor,  R.  Minton,  Tile  Works,  Fenton,  Stoke-on-Trent. 

Wade,  Charles,  79,  Great  Tower-street,  E.C. 

"White,  H.  C,  88,  Great  Tower-etreet,  E.C. 

"Will,  J.  Shiress,  3,  Pump-court,  Temple,  E.C. 

The  paper  read  was : — 

HINDRANCES  TO  THE  PROGRESS  OF 
APPLIED  ART. 

By  Christopher  Sresaer,  Ph.D.,  F.Ii.8.,  fte. 

Before  commencing  our  consideration  of  the  suhject 
which  I  have  the  honour  of  bringing  before  you  this 
evening,  I  must  ask  you  to  call  to  mind  a  few  facts,  as 
these  will  enable  us  to  see  that  all  hindrances  to  tho 
progress  of  applied  art  result  in  pecuniary  loss  to  tho 
nation.  Notice,  first,  that  England  is  essentially  a  ma- 
nufacturing country ;  second,  that  it  exports  its  mnnu- 
factures  to  every  part  of  the  world  ;  and,  third,  that  the 
intrinsic  value  of  tho  article  produced  ia,  in  many  cases, 
of  less  importance  than  the  pattern  which  the  article 
manufactured  bears.  Bad  note  paper  in  a  handsome 
wrapper  sells ;  bad  carpet,  if  it  has  a  graceful  pattern, 
sells ;  bad  jewellery  of  elegant  design  fills  our  shop  win- 
dows, and  secures  to  its  producers  largo  profits.  Indeed, 
we  everywhere  meet  with  "shoddy"  material,  wrought 
into  forms  of  beauty,  selling  as  though  it  were  of  real 
worth.    Art,  then,  has  a  commercial  value ! 

I  cannot  too  strongly  urge  upon  your  notice  the  fact 
that  nearly  every  material  may,  by  the  agency  of  art,  be 
rendered  valuable,  even  if,  as  mere  material,  it  be  almost 
worthless.  Clay  is,  of  all  substances  capable  of  art 
treatment,  perhaps  the  most  common  and  the  most 
valueless,  yet  in  the  hands  of  the  artist  it  assumes  forms 
which  80  exalt  it  as  to  render  it  both  estimable  and 
lovable,  and  of  great  commercial  worth.  One  man 
forms  it  into  bricks,  another  into  works  of  art ;  thus  the 
same  quantity  of  the  same  material  becomes  in  the  one 
case  worth  a  fractional  portion  of  a  penny,  while  in  the 
other  it  will  sell  for  many  pounds.  That  man  is  of 
greatest  value  to  his  country  who  draws  to  it  the  largest 
amount  of  wealth  with  the  least  expenditure  of  material. 

I  might  say  much  more  upon  the  commercial  value  of 
applied  art,  and  show  that  many  of  our  vast  manufac- 
tures depend  for  their  success  upon  the  art  which  the 
articles  produced  bear  upon  them.  Windo  w  curtains — 
whether  of  lace  or  damask,  wall-papers,  earthen  vessels 
of  all  descriptions,  silversmiths'  work,  jewellery,  carpets, 
and  many  other  forms  of  goods,  depend  for  their  sale 
largely  upon  the  form  into  which  they  are  wrought  or 
the  pattern  with  which  they  are  endowed,  and  these 
goods  constitute  the  major  portion  of  our  exports  and 
our  wealth. 

Having  called  your  attention  to  the  fact  that  decora- 
tive, or  applied  art,  has  a  commercial  value,  I  can  pro- 
ceed to  my  subject,  as  you  now  perceive  that  whatever 
hinders  the  progress  of  applied  art  stands  in  the  way  of 
car  iommerciaf  succesa  and  militates  against  national 
progress^  Tho  hindrances  to  art  prosperity,  to 
which  I  am  about  to  call  your  attention,  are  not  such 
as  concern  the  artist  only,  but  are  impediments 
to  oar  maaafiictaring  interest,  and  concern  others  to  the 


same  degree  at  least  as  thev  do  the  artist.  A  fiuthful 
treatment  of  my  subject,  then,  would  involve  the  ex- 
pression of  no  merely  personal  grievances,  but  the  dis- 
covery and  revelation  of  whatever  hinders  the  progress 
of  applied  art  in  our  country,  and  if  so  treated  my  subject 
would  clearly  be  within  the  province  of  the  Society  of 
Arts  to  introduce,  and  of  its  members  to  consider  ;  but 
were  I  to  express  to  you  the  hindrances  impeding  the 
progress  of  merely  personal  ideas,  I  should  not  be 
justified  in  standing  before  you  in  this  institution. 

In  commencing  my  subject,  let  me  say  that.while  I 
shall  express  to  you  my  feelings  fearlessly,  and  with  that 
boldness  which  a  firm  confidence  in  the  truth  of  the 
opinions  which  I  shall  express  induces,  yet  I  know  that, 
for  lack  of  knowledge,  I  may  err  in  my  judgment,  and 
that  even  my  reasoning  faculties  may  be  misguided  ;  yet 
having  devoted  myself  earnestly  to  the  study  of  applied  art 
for  more  than  five-and-twenty  years,  I  may  at  least  claim 
to  have  thought  upon  tho  subject  which  I  now  introduce 
to  your  notice  ;  and  if  in  this  paper  I  am  severe  in  my 
censures  or  harsh  in  my  denunciations,  believe  me  that 
all  results  from  a  sincere  love  of  my  art  and  an  earnest 
desire  to  see  removed  whatever  stands  in  the  way  of  its 
progress. 

One  of  the  chief  hindrances  to  the  advancement  of 
decorative  art  is  to  bo  found  in  designers  themselves,  for 
there  are  many  pattern-drawers  who  are  a  disgrace  to 
the  profession,  inasmuch  as  the  works  which  they  pro- 
duce manifest  only  gross  ignorance,  and  are,  therefore, 
altogether  unworthy  of  notice.  Of  these  I  will  not  speak, 
but  I  desire  that  they  should  understand  that  whatever 
is  produced  which  is  of  debasing  character  tends  to  the 
extermination  of  decorative  art,  for  who  would  not  prefer 
a  plain  article  to  one  covered  with  graceless  forms  and 
inharmonious  colours. 

Passing  from  these  men,  to  whom  the  name  of  "artist" 
cannot  be  applied,  to  those  designers  who  have  a  certain 
amount  of  art-ability,  wo  notice  that  tho  works  produced 
by  these  latter  are  often  inconvenient  to  use  while  they 
are  beautiful  in  form,  and  are  thus  of  a  character  calcu- 
lated to  bring  art  into  disrepute.  An  art  object  should 
b  0  useful  as  well  as  beautiful,  if  it  is  intended  to  fulfil  a 
utilitarian  purpose,  yet  not  one  poker  out  of  a  hundred 
is  so  formed  that  it  can  bo  used  with  comfort,  nor  is  one 
tea-pot  out  of  fifty  so  made  that  it  will  admit  of  tho  tea 
being  poured  from  it  without  an  expenditure  of  force 
greater  than  is  necessary  in  order  to  the  support  of  the 
weight  which  has  to  be  lifted.  By  leverage  a  pound 
may  balance  a  hundredweight,  as  in  the  steel-yard  ;  so 
in  the  case  of  a  tea-pot,  by  leverage  that  which  weighs 
four  pounds  may  be  as  heavy  to  lift  as  that  which  weighs 
eight.  Although  the  law  which  regulates  the  placing 
of  handle  and  spout  on  all  vessels  from  which  liquids  are 
poured  is  thoroughly  understood,  yet  it  does  not  appear 
to  be  known  to  one  designer  in  a  hundred,  judging  from 
the  vessels  which  wo  see  ofifered  for  sale  in  our  shops. 
In  like  manner,  pokers  have  become  so  inconvenient  to 
use  that  it  is  impossible  to  break  coal  or  even  poke  the 
fire  with  one  without  hurting  the  hand ;  hence  ladies 
have  begun  to  regard  fire-irons  as  mere  ornaments,  and  to 
keep  a  little  second  poker  and  tongs  for  uae,  which  latter 
are  hidden  in  some  comer,  as  objects  unfit  to  be  seen. 
There  is  nothing  which  tends  to  retard  the  progress  of 
applied  art  more  than  the  production  by  designers  of 
objects  which  are  inconvenient  to  nse ;  and  be  assured 
that  the  most  perfect  beauty  may  be  combined  with  the 
most  complete  utility ;  in  other  words,  thnt  which  is 
most  beautiful  may  be  perfectly  useful.  How  is  it,  I 
ask,  that  designers  will  not  inform  themselves  upon  sub- 
jects which,  to  them,  are  all  important,  and  without  a 
knowledge  of  which  they  cannot  produce  acceptable 
works  ?  I  am  often  amazed  at  the  ignorance  of  my 
fellow  omamentists.  upon  subjects  which  they  ought 
perfectly  to  understand ;  and  yet  many  of  these  men  can 
draw  well,  and  combine  forms  in  a  truly  artistic  manner, 
but  their  works,  through  not  being  adapted  to  answer 
the  end  of  their  creation,  only  tend  to  bring  the  heautifol 


436 


JOURNAL  OP  THE  SOCIETY  OF  ARTS,  April  12,  1872. 


into  disrepute,  t}y  leading  persons  to  suppose  that  if  a  work 
is  graceful  and  lovable  it  cannot  be  used  with  comfort. 

Our  worst  enemies  are  those  of  our  own  household ;  so, 
in  like  manner,  the  worst  enemies  to  the  progress  of  ap- 
plied art  are  ignorant  designers.  If  we,  as  dt^signers,  will 
but  educate  ourselves,  we  shall  thereby  remove  one  of  the 
chief  hindrances  that  impedes  the  progress  of  applied  art. 
It  is  a  strango  thing  that  to  this  hour  the  great 
majority  of  the  designers,  or  pattem-drawei  s,  employed 
in  our  mauufuctorios  .aro  men  almost  wholly  without 
education,  and  chiefly  from  comparatively  low  life. 
The  (on  of  a  weaver  in  a  carpet- works  or  lace-factory,  if 
he  manifests  any  taste  for  drawing,  is  put  in  the  design- 
ing-room and  is  trained  to  draw  patterns,  but  as  he  is 
placed  there  at  the  age  of  from  ten  to  twelve  years,  and 
u  the  son  of  parents  who  could  not  afford  to  have  him 
educated  beyond  being  taught  to  read  and  write,  ha  has 
but  little  knowledge  when  he  commences  his  art-train- 
ing, and  as,  in  the  great  majority  of  designing-rooms, 
he  never  sees  a  work  on  ornament,  nor  a  good  example 
of  trae  art- work,  he  gains  simply  a  technical  knowledge 
of  the  manufacture,  and  acquires  no  insight  into  the 
ohaiacter  of  true  art.  A  man  cannot  help  his  origin, 
neither  is  he  to  be  despised  for  being  the  child  of  poor 
parents ;  but  if  he  remains  in  ignorance  he  cannot  be 
expected  to  produce  noble  wo^s,  nor  to  exalt  the 
manufacture  which  he  strives  to  adorn  with  forms  and 
colours.  While  a  man  is  not  to  be  blamed  for  being 
bom  of  poor  parents,  he  is  open  to  censure  if  he  does 
not  strive  to  gain  whatever  knowledge  is  placed  within 
his  reach.  Nearly  every  town  in  the  kingdom  has  now 
its  drawing-school,  where  a  certain  amount  of  art- 
knowledge  may  be  gained,  and  connected  with  these 
schools  there  are  frequently  art-libraries.  That  youUi 
who  is  worthy  to  be  called  an  art-student  will  avail 
himself  of  whatever  means  are  open  to  him,  and  even  if 
he  be  employed  for  long  hours  in  the  factory,  he  will 
strive  by  reading,  sketching,  and,  beyond  all  things,  by 
thinking,  and  by  the  study  of  nature,  to  gain  such 
knowledge  as  will  lead  him  to  draw  patterns  such  as 
■will  please  persona  of  education,  by  revealing  to  them 
the  &ct  that  he  who  addresses  himself  to  them  through 
the  agency  of  form  and  colour  is  also  a  man  of  education. 
If  it  is  any  consolation  to  you,  my  fellow-studenta 
of  applied  art,  let  me  say  that  1,  with  you,  have  felt  the 
want  of  education,  and  have  known  the  poverty  of  small 
means,  but  by  foregoing  for  a  time  the  pleasures  which 
others  enjoyed,  and  by  continued  close  application  to 
the  study  of  our  beloved  art,  I  gained  the  victory,  over 
that  poverty,  and  that  utter  want  of  education  under 
which  I  for  a  time  suffered;  and  now  I  can  say  that  I  sit 
at  the  tables  of  rich  men,  and  that  men  of  learning 
honour  my  table  with  their  presence.  I  would  not  for  a 
moment  say  what  I  do  were  it  not  for  the  thought  that 
these  words  may  encoura^pe  some  poor  student  to  work 
on  till  he  rises  through  his  poverty  to  that  position  in 
which  ho  can  present  his  works  fairly  before  our  notice, 
and  charm  us  with  his  knowledge. 

Certain  manufacturers  may  truly  be  regarded  as 
hindrances  to  art  progress.  Some  men  are  honourable, 
others  are  dishonourable ;  some  men  are  noble,  others 
are  ignoble  ;  some  men  are  pioneers  of  progress,  others 
retard  all  onward  movements.  It  is  curious  that  there 
are  many  men  who  would  not  rob  another  of  a  farthing, 
and  yet  who  eagerly  look  for  every  new  pattern  which 
mpre  honourable  manufiictarerg  than  themselves  produce, 
with  the  view  of  coi>ying  them  if  they  be  good  and  are 
not  protected  by  regutration,  or  of  producing  others  as 
nearly  like  them  as  ttcy  can  if  they  be  registered.  Such 
men  I  regard  as  not  only  hindrances  to  Uie  progress  of 
Mt  (for  who  likes  paying  a  high  price  for  a  well-con- 
sidered design  if  immediately  it  is  issued  others  copy  the 
idea,  if  not  the  actual  design,  and'  by  saving  the  cost  of 
the  pattern  are  enabled  to  undersell  the  original  pro- 
ducer), but  as  nothing  more  nor  less  than  thieves,  who 
Aould  be  engaged  on  the  tread- wheel  with  others  of 
their  kwd,     TJiia  detestable  piracy  of  new  patterns, 


which  is  constantly  carried  on  by  those  who  are  truly 
litlle  men,  is  one  of  the  great  hindrances  to  art  progresa. 
Did  it  ever  strike  these  detestable  rogues,  I  wonder,  that 
by  every  piracy  they  commit  they  not  only  degrade 
themselves  but  exalt  both  the  manufacturer  and  tho 
designer  of  the  pattern  which  is  stolen  ;  the  very  theft 
acknowledges  the  want  of  power  to  produce  what  is  of 
equal  merit.  To  those  noble  men  who  continue  to 
produce  what  is  new  and  what  is  beautiful,  while  they 
constantly  suffer  from  theft,  I  would  say  pi-rsevcre,  fur 
the  tribute  which  the  mean  pay  to  your  nobleness  and 
enterprise  is  sufficient  in  itself  to  build  up  in  time  your 
worthy  reputation. 

Much  has  been  said  respecting  the  unwilKngnrss 
of  manufacturers  to  issue  designs  of  an  art  character, 
and  to  pay  such  prices  for  patterns  aa  will  fairly  com- 
pensate the  designer  for  producing  a  carefully  con- 
sidered work.  I  have  had  as  much  to  do  with  manu- 
facturers, I  think,  aa  most  artists,  and  perhaps  more, 
and  I  am  bound  to  say  that  I  have  found  most  of  them 
both  willing  to  try  new  things  and  to  pay  handsomely 
for  well-considered  designs,  but  aa  the  object  of 
business  is,  in  a  sense,  money  making,  the  manufacturer 
cannot  be  expected  to  produce  many  patterns  such  as  will 
not  sell  wlien  placed  on  the  manufactured  article.  Some 
men  I  could  name  who  nobly  contribute  towards  the 
education  of  the  people  by  yearly  producing  a  few 
works  in  good  art  which  do  not  command  a  large  sale, 
owing  to  their  being  too  advanced  for  tho  public  taste, 
but  these  men  are  few  in  number,  yet  they  do  exist 
amongst  us.  However,  with  the  exception  of  a  few  me^n 
hounds,  such  aa  we  find  in  every  class  of  society,  I  ex- 
onerate manufacturers  from  the  charge  of  being 
hindrances  to  the  progress  of  a  true  decorative  art. 

But  I  cannot  regtud  those  whom  I  may  describe  as 
middle  men  as  fiee  from  blame,  for  no  class  of  persons  in 
our  country   so  thoroughly   obstruct  the    progress  of 
applied  art  as  these  middle  men,  such  as  the  "  buyers," 
as  they  are  called,  in  our  largo  retail  houses.    For  the 
most  part  these  are  men  utterly  ignorant  of  even  the 
first  principles  of  art,  and  yet  they  are  as  proad  and  self- 
opinionated  as  they  well  can  be.    If  yon  talk  to  them  of  a 
pattern  being  good,  or  just,  or  right,  you  are  often  met 
with  the  remark,  "  Do  I  not  know  what  sells  ?"  haughtily 
expressed.     My  candid  opinion  is  that  these  men  very 
imperfectly  know  what  the  public  wants,  and  that  they 
in  many  cases  fail  to  let  the  people  have  what  they  really 
desire,  through  standing  between  them  and  the  manu- 
facturer.   S^carcely  a  week  passes  in  which  I  am  not 
asked,   "Where  can  I  get  good  artistic  things?"  and 
scarcely  a  week  goes  by  without  my  applying  direct  to 
a  manufacturer  for  art  works,  or  fabrics,  of  some  kind ; 
bnt  I  do  give  these  middle  men  credit  for  being  good 
salesmen.    If  they  like  a  thing  they  buy  it,  and  they 
sell  it,  however  bad  it  may  be ;  and  if  they  don't  like  a 
thing  they  won't  sell  it,  however  good  it  is.    The  salez- 
man  introduces  a  pattern  to  a  customer,  and  says,  "  this  is 
just  in.    Within  the  last  week  I  have  looked  through  the 
patterns  of  the  best  manufacturers  in  England,  and  this 
was  the  best  pattern  that  I  anywhere  found  "  (perhaps  it 
really  was  the  worst,  but  his  want  of  taste  led  him  to 
regard  it  as  tho  best).     This,  if  said  to  a  weak-minded 
lady  of  title,  secures  its  sale,  and  then,  when  the  future 
customers  are  told  the  same  tale,  and,  also,  that  Lady 
Weakmind  purchased  it,  it«  sale  is  certain.     It  is  only  a 
few  days  since  that  I  was  told  by  one  of  these  middle 
men,  as  he  spread  before  me  the  most  miserable  carpet  I 
ever  saw,   that  Lady  So-and-so  had  purchased  it.     I 
looked  at  it,  and  then  frit  constrained  to  remark  that 
her  ladyship's  art  knowledge  gave  her  no  more  claim  to 
her  title  than  "  the  claimant's"  education  gave  him  to 
tho  Tichborne  baronetcy.     What  we  should  do  in  order 
to  check  the  baneful  influence  of  these  ignorant  middle 
men,  I  do  not  know.   Some  few  of  our  art  manufaotureis 
have  opened  retail  shops,  in  order  that  they  may  come 
in  immediate  contact  with  the  people!    Where  would 
our  great  works  in  silver,  and  gold,  and  jewellery  bare 
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een,  if  our  leading  manura^turere  had  not  shown  their 
works  direct  to  the  public  F  If  middle  men  had  stood 
hetween  the  manufacturer  and  the  public  in  these  cases, 
the  chief  works  would  never  have  been  produced,  for  the 
flrat  made  would  still  be  left  in  the  manufacturers'  hands. 

There  are  a  few  of  these  middle  men  whom  I  know  to 
be  exceptions  to  the  rule,  and  who  have  some  art  taste ; 
hence  we  find  in  a  few  shop  windows  a  certain  proportion 
of  things  of  good  pattern.  We  must  look  to  their  con- 
version to  the  cause  of  art  by  their  getting  art  know- 
ledge in  some  way,  and  by  the  pressure  which  the  public 
may  put  upon  them  on  the  one  side,  and  the  enterprising 
manufacturer  on  the  other ;  thus  they  shall  no  longer 
remain  as  hindrances  to  the  progress  of  decor.itive  art. 

The  public,  in  some  instances,  impedes  the  progress  of 
art.  The  public  is  of  two  classes— the  educated  and  the 
uneducatea.  The  educated,  in  many  instances,  seeks 
better  art  than  is  to  be  found  on  the  goods  procurable  at 
most  of  our  shops  ;  but  the  utterly  ignorant,  having  no 
art  knowledge,  are  pleased  with  whatever  is  "loud"  and 
showy.  Those  latter  undoubtedly  hinder  the  progress  of 
art,  as  some  manufacturers  will  cater  for  the  patronage  of 
the  most  vulgar,  but  this  hindrance  will  disappear  with 
the  increase  of  art  knowledge. 

Whatever  is  bad  in  art  tends  to  vitiate  taste.  If 
a  person  whose  taste  is  highly  cultivated,  and  who 
is  sensitive  to  every  deformity  both  in  colour  and 
form,  is  obliged  to  contemplate  what  is  ugly,  he, 
after  a  time,  ceases  to  feel  the  hideousness  of  what 
he  views;  thus,  if  he  takes  lodgings  by  the  sea- 
side, and  the  waUs  of  the  room  in  which  he  sits  are 
covered  by  a  hideous  paper,  and  the  floor  by  an  obtrusive 
carpet,  and  if  every  piece  of  furniture  is  uncomely,  and 
every  so-called  ornament  in  the  room  a  mere  offence  to 
good  taste,  however  repulsive  all  this  may  be  when  first 
seen,  it  will  become  less  and  less  offensive  as  he  dwells 
upon  it,  until  finally  it  ceases  to  impress  the  sense  as  that 
which  is  uncomely  at  all ;  and  in  order  that  its  true  nature 
be  understood  the  judgment  hus  to  be  appealed  to;  thus 
the  sense  which  leads  us  to  discriminate  between  the 
beautiful  and  the  uncomely  becomes  deadened.  This 
leads  us  to  perceive  the  necessity  fur  surrounding  our- 
selves with  beautiful  objects  if  we  woidd  keep  alive 
within  us  a  quick  perception  of  the  beautiful ;  and  to  see 
that  whatever  is  presented  before  us  which  is  beautiful 
tends  to  exalt  our  taste,  and  sharpen  our  perception  of 
the  beautiful.  But  we  also  perceive  that  whatever 
around  us  is  not  excellent  tends  to  degrade  our  taste  and 
to  deaden  our  perception  of  the  refined  and  graceful.  This 
brings  me  to  consider  the  effect  which  museum  objects 
have  upon  the  taste  of  the  country. 

The  mosenm  the  action  of  which  upon  public  taste  I 
have  chiefly  to  consider  is  that  of  South  Kensington, 
for  the  objects  collected  in  the  British  Museum  are 
fathered  together  chiefly  on  account  of  their  antiquarian 
interest.  The  Indian  Museum  at  Whitehall  is  small, 
and,  I  am  sorry  to  say,  is  visited  by  the  few  only  ;  and 
the  Kew  Museum  is  of  a  botauicaf  character.  Un  the 
two  former  of  these  museums — the  British  and  the 
Indian — I  may  have  a  word  to  say  incidentally ;  but  as 
the  South  Kensington  Museum  is  intended  to  furnish 
art-instruction  to  the  people,  we  must  especially  look  to 
its  teachings,  and  consider  their  effect  on  the  large  mass 
of  people  who  visit  it. 

This  I  must  say,  that  of  all  the  musi^ums  that  1  have 
visited,  and  they  are  many,  that  of  South  Kensington  con- 
ttuns  the  largest  number  of  well-decorated  objects,  and  of 
worthy  examples  of  applied  art,  fitted  to  lead  public  taste 
in  a  right  direction ;  and,  almost  without  exception,  these 
objects  are  well  displayeid  and  carefully  preserved ;  but 
there  are  also  examples  of  indifferent  art  in  this  museum, 
which  it  is  not  desirable  that  we  take  as  examples,  and 
the  museum  is  not  free  from  illustrations  of  even  bad  art, 
for  such,  I  am  sorry  to  say,  are  numerous.  I  take  it  as 
granted  by  all^  whether  friends  or  enemies  of  the  museum 
system,  that  the  collections  of  which  I  speak  embrace 
much  that  is  good,  that  they  afford  many  examples  of 


excellent  applied  art,  and  that,  taken  as  a  whole,  they  axe 
a  credit  and  not  a  disgrace  to  us  as  a  nation.  But  if  I 
discern  anything  in  them,  or  anything  connected  with 
them,  Uiat  appears  to  me  to  retard  the  progress  of  applied 
art,  it  is  my  duty  to  point  it  oat ;  and  should  all  agree 
that  the  museum  is  not  as  useful  as  it  might  be,  we 
should  then  be  justified  in  asking  that  whatever  is  wrong 
be  set  right,  or  that  whatever  can  be  improved  be  altered 
fur  the  better. 

The  South  Kensington  Museum  is  too  fully  an 
historical  or  antiquarian  collection,  yet  in  this  respect  it 
is  far  from  complete.  Egyptian  art  is  well  represented  in 
the  British  Museum,  but  it  is  scarcely,  if  at  all,  illustrated 
in  the  Kensington  collections ;  and  the  same  may  be 
said  of  Babelonian  art ;  while  the  specimens  of  Greek 
and  Roman  manufactures  illustrative  of  the  applied  art 
of  these  peoples  are  so  meagre  as  to  be  unworthy  of 
consideration,  while  they  are  numerous  in  the  British 
Museum. 

It  is  to  be  expected  that  such  branches  of  art  as  are 
fully  illustrated  in  the  one  collection  should  be  sparingly 
illustrated  in  the  other,  and  I  cannot  help  feeling  regret 
that  the  contents  of  each  museum  should  not,  as  far 
as  possible,  be  made  subservient  to  the  purposes  of  the 
other.  If  some  of  the  fine  art  examples  now  in  the 
British  Museum  could  be  transferred  to  the  Kensington 
collection,  and  some  of  the  merely  antiquarian  specimens 
of  the  Kensington  Museum  be  transferred  to  the  British 
Museum,  I  cannot  but  think  that  both  would  thereby  be 
benefited. 

I  say  that  the  South  Kensington  Musum  is  too  anti- 
quarian in  its  character.  It  must  ever  be  borne  in  mind 
that,  however  interesting  things  may  be,  owing  to  their 
age,  it  does  not  follow  that  because  a  Uiing  is  old 
it  is  necessarily  beautiful ;  and  yet  many — yea,  very 
many — are  so  enamoured  with  what  is  old,  that  however 
ugly  it  may  be,  or  incouvouient  to  use,  they  prefer  it  to 
that  which  is  new  and  good.  Such  blind  worship  of  jhe 
old  can  only  totally  retard  the  growth  of  a  true  art- 
judgment  in  all  who  indulge  in  it.  A  clumsy  and  ugly 
utensil,  oven  if  formed  of  the  roughest  matoriul,  and 
wrought  in  the  rudest  manner,  may  yet  be  an  object  of 
great  interest  if  it  illustrates  a  manufacture  in  its 
infancy,  or  even  reveals  certain  customs  connected  with 
the  domestic  life  of  the  people  that  produced  it ;  but  this 
is  the  interest  which  an  antiquarian  would  attach  to  it ; 
the  artist,  however,  would  feel  no  interest  in  this  vessel ; 
it  is  not  a  thing  to  be  copied,  nor  even  to  be  studied  as 
suggestive  of  what  we  should  do.  We  must  be  careful 
to  discriminate  between  what  is  merely  old,  and  what  is 
beautiful  as  well  as  old. 

Mr.  Eedgrave,  in  his  report  on  design,  says,  "The 
ornament  of  past  ages  is  the  tradition  of  the  omamentist, 
and  tradition  ever  hands  down  to  us  thin^  ^ood  and 
bad,  both  equally  consecrated  to  most  imnds  by  the 
authority  of  time.  But  a  moment's  reflection  will  show 
how  necessary  it  is  to  discriminate  before  receiving  any- 
thing on  such  authority.  A  church  or  temple  built  in  a 
rude  ago  remains  undisturbed  by  some  happy  chance. 
.  .  .  .  The  ornamental  details  found  therein  are 
copied  and  illustrated  by  the  notes  of  antiquarians,  or 
published  in  the  proceedings  of  learned  societies,  and 
are  at  onco  regarded  as  authorities  for  imitation,  it  being 
forgotten  that  they  were,  perhaps,  the  works  of  obscure 
provincial  artists,  or  of  a  barbarous  age  perchance,  or  of 
a  people  with  whom  art,  no  longer  studied  for  its  prin- 
ciples, had  ceased  to  progress,  or  had  rapiiily  declined." 
If  all  who  visit  the  South  Kensengton  Museum  would 
first  read  Redgrave's  report  on  design,  as  prepared  for 
the  Commissioners  of  the  1851  Exhibition,  from  which 
I  have  just  made  an  extract,  there  would  bo  little 
danger  of  their  confounding  the  good  with  the  bad  in 
art.  Iledgrave's  report  is  an  excellent  work,  but,  un- 
fortunately, the  people  who  visit  the  museum  do  not  fint 
read  this  book,  hence  it  appears  to  me  necessary  that 
some  other  means  of  instructing  them  be  resorted 
to.    I  say  that   the  museum  contains  many  examples 
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of  really  bad  art,  sach  as  if  regarded  as  examples 
to  be  copied  must  hinder  the  progress  of  ornamentation. 
As  illustrations,  I  may  name  the  two  large  pulpits 
in  the  inner  open  court  near  the  fernery  ;  one  by  Gio- 
vanni Pisano,  and  the  other  by  Nicola  Pisano ;  both  from 
Fisa.  In  the  first  the  weight  of  the  platform  on  which 
the  priest  stands  rests,  to  a  great  extent,  on  the  bacVs 
of  three  naturalistically  treated  figures,  who  are  bent, 
almost  to  deformity,  by  the  weight  of  the  superposed 
mass,  and  appear  as  though  they  must  be  in  great  pain ; 
three  such  figures  and  three  columns  boar  the  entire 
weight  of  the  upper  portion  of  the  pulpit.  In  the  case 
of  the  other  pulpit,  evenr  second  column  (three  out  of 
six)  rests  on  Uie  centre  or  the  back  of  a  lion,  which,  like 
the  figures  just  spoken  of,  are  naturally  rendered.  The 
wooden-looking  lions  bearing  the  fountain  in  the 
Alhambra  Court,  which  we  are  familiar  with  at  the 
Crystal  Palace  at  Sydenham,  do  not  appear  to  be 
susceptible  of  pain  ;  hence  a  weight  may  rest  upon  them 
without  our  feeling  troubled.  But  even  with  such 
wooden-looking  lions  aa  these,  a  column  standing  on  the 
back  would  appear  to  have  a  weak  and  insecure  founda- 
tion ;  but  in  the  case  of  the  pulpit  both  the  lions  and  the 
figures  are  in  every  way  offensive  as  supports,  and  can 
only  serve  as  illustrations  of  the  worst  form  of  art. 

I  havo  given  two  illustrations  of  bad  art  from  the 
South  Kensington  collections,  but  I  might  give  many,  for 
scores  of  works  there  preserved  illastrate  what  should 
be  carefully  avoided  in  all  decorated  objects  ;  but  setting 
aside  the  debased  character  of  some  of  the  old  examples, 
which  we  may  regard  as  of  antiquarian  interest,  we  cannot 
help  noticing  that  a  large  proportion  of  the  compara- 
tively recent  purchases  of  modem  works  are  bad,  and 
embrace  just  such  as  Mr.  Red^frave,  in  common  with  all 
true  artists,  condemn.  This  is  the  more  strange  as  the 
prizes  offered  to  the  students  of  the  government  schools 
of  art,  throughout  the  country,  are  offered  on  the  con- 
dition that  the  works  sent  in  competition  be  in  accord- 
ance with  the  principles  enunciated  in  Mr.  Redgrave's 
report,  and  Mr.  Redgrave  is  named  in  all  the  papers 
issued  from  South  Kensington  as  the  art  superintendent 
of  the  museum  and  schools.  Hear  what  Mi.  Redgrave 
■ays: — "The  Renaissance  itself  arose  mainly  from 
the  study  of  Roman  remains,  and  those  often  of 
the  wont  period  of  the  empire,  when  Greek 
science,  skill,  and  pure  taste  had  fallen  before 
Roman  magnificence  and  barbarism,  and  before  modem 
discoveries  had  opened  up  the  Athenian  treasures  of 
Greek  art.  It  was  introduced,  however,  by  men  of  en- 
larged minds,  most  of  them  great  constructive  architects, 
and  by  them  it  was  constructively  adapted ;  they  em- 
bodied in  it  many  of  the  first  principles  of  the  ancient 
styles ;  and  if  the  stream  of  tradition  had  brought  down 
much  rubbish  as  well  as  treasure,  still,  the  master 
minds  of  the  fifteenth  century  gradually  separated  them, 
and  applied  with  unrivalled  skill  and  a  fertile  fancy  what 
was  beautiful  and  good.  It  was,  however,  essentially 
pagan  in  its  details,  and  its  ornament  convoyed  no 
symbolic  truths  to  the  hearts  of  men." 

This  is  Mr.  Redgrave's  description  of  the  Renaissance, 
and  I  ask  yon  to  notice  it,  for  the  South  Kensington 
Museum  contains  much  more  numerous  illustrations  of 
Renaissance  art  than  of  any  other.  My  opinion  of  the 
Renaissance  is  not  so  favourable,  even,  as  that  of  Mr. 
Redgrave,  for  I  fail  to  see  in  its  best  works  more  than  a 
recast  of  the  Roman  spirit,  with  which  I  have  no 
sympathv ;  its  forms  utter  no  sentiment — they  are  cold 
and  dead.  The  best  forms  produced  in  the  time  of  the 
Renaissance  ave  graceless  when  compared  with  Greek 
ornaments,  and  poor  in  both  colour  and  form  when  con- 
trasted with  the  rich  Eastern  styles,  or  our  own  Gothic. 

But  Mr.  Redgrave  goes  on  to  say,  "  In  the  hands  of  less 
skilful  masters,  it  soon  became  decoration  without  a  per- 
vading spirit,  ornament  merely  used  as  ornament,  with- 
out propriety  as  without  meaning  ;  and  thus,  as  the 
•Tudor  style,  it  succeeded  in  this  country  to  the  Gothic, 
that  style  dying  ont  parUy  from  the  causes  above  state  1 


and  partly  from  the  change  of  feeling  consequent  on  the 
reformed  opinions  which  then  prevailed.  This  debased 
form  of  the  Renaissance,  in  its  decoration,  had  already 
cast  off  all  constructive  truth  and  consistency ;  much 
that  was  bad  in  the  late  style  was  retained  and  mixed 
with  it ;  whatever  was  good  was  aa  certainly  forgotten. 
Columns  were  reversed,  the  heavy  and  broad  part  being 
upwards,  the  small  part  below  ;  tiiey  swelled  Eutemately 
into  enormous  bands,  and  were  contracted  into  severing 
rings,  and  sometimes  they  stood  upon  bolls  to  give  a 
further  sense  of  insecurity.  Terminal  figures  were  intro- 
duced which  had  the  weight  of  their  entablatures  borna 
on  baskets  of  imitative  fruits  or  flowers.  The  covering 
pediments  were  broken,  contrary  to  all  constructive  appli- 
cation, or  were  placed  successively  one  within  another ; 
entablatures  were  enlarged  out  of  all  proportion  to  the 
supporting  columns ;  and  the  usefid  was  superseded  by 
the  ornamental." 

Let  me  make  a  few  other  extracts  bom  the  same 
source,  and  then  let  us  consider  the  recent  works 
added  to  the  Museum.  "  Design,"  says  Redgrave,  "  has 
reference  to  the  construction  of  any  work  both  for  use 
and  beauty,  and  therefore  includes  its  ornamentation 
also.  Ornament  is  merely  the  decoration  of  a  thing 
constructed.  Ornament  is  thus  necessarily  limited,  for, 
so  defined,  it  cannot  be  other  than  secondary,  and  must 
not  usurp  a  principal  place ;  if  it  do  so,  the  object  is  no 
longer  a  work  ornamented,  but  is  degraded  into  a  mere 

ornament When  commencing  a  design, 

designers  are  too  apt  to  think  of  ornament  before  con- 
struction, and,  as  has  been  said  in  connection  with  the 
nobler  art  of  architecture,  rather  to  construct  ornament 
than  to  ornament  construction.  .  .  .  The  primary  con- 
sideration of  construction  is  so  necessary  to  pure  design 
that  it  almost  always  follows  that,  wherever  style  and 
ornament  are  debased,  construction  will  be  found  to  have 
been  first  disregarded  ;  and  that  those  styles  which  are 
considered  the  purest,  and  the  best  periods  of  those  styles, 
are  just  those  wherein  constructive  utility  has  been 
rightly  understood  and  most  thoroughly  attended  to." 

In  speaking  of  furniture,  Mr.  Redgrave  says: — "It 
will  without  difiSculty  be  conceded  that,  in  every  kind  of 
furniture  having  a  specific  purpose,  the  first  considera- 
tion of  the  designer  should  be  per/eet  adaptation  to  in- 
tended use.  .  .  .  •  Another  consideration  to  bo 
attended  to  is  stability  of  construction,  apparent  as  well 
as  real ;  the  first  being  necessary  to  satisfy  the  eye,  the 
last  being  indispensable  to  excellence  and  durability. 
.  .  .  The  constructive  forms,  moreover,  should  not 
be  obscured  by  the  ornament,  but,  rather,  brought  out 
by  it.  ...  •  Over  enrichment,  indeed,  destroys 
itself,  and  it  would  not  be  difficult  to  point  ont  works  of 
the  greatest  pretension,  and  the  most  costly  workman- 
ship, which  are  completely  spoilt  by  this  fault."  I  might 
go  on  giving  you  quotations  wherein  Mr.  Redgrave  de- 
nounces the  pediment  broken  in  the  manner  of  the  Re- 
naissance ;  the  arch  when  used  constructively  in  wood- 
work, floor  coverings  bearing  a  pattern  pointing  in  one 
direction  only,  earthenware  plates  and  dishes  covered 
entirely  with  ornament,  and  wherein  he  extols  the  works 
of  India,  Arabia,  and  the  east  generally. 

Yet  how  is  it  that  all  these  principles  are  violated  by 
the  recent  purchases  of  modem  works,  and  by  the  very 
decorations  themselves  of  the  South  Kensington  Museum. 

If  we  look  at  the  cabinet  of  Fourdinois,  which  was 
purchased  at  the  Paris  Exhibition  of  1867  fbr  the  large 
sum  of  £2,7S0,  and  apply  to  it  the  test  of  Mr.  Redgrave's 
principles,  which  are  undeniably  correct,  we  find  it 
wanting  in  every  particular.  Thus  the  structural  lines 
are  brdken  or  concealed ;  the  arch,  which  Mr.  Redgrave 
justly  terms  a  true  method  when  employed  in  stone  con- 
struction, but  a  false  structural  feature  for  works  formed 
of  wood,  is  a  leading  constructive  element ;  the  drawers 
and  cupboards  are  disguised ;  mouldings  are  divided ; 
and  instead  of  construction  being  ornamented,  ornament 
has  been  constructed,  for  decorative  children  in  low 
relief  pass  frpm  the  panels  of  the  spandrill  over  mould- 
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ioga  till  they  in  part  coTer  the  stylea  of  the  panels,  and 
yet_  this  work  cost  the  nation  nearly  £3,000.  If  this 
cabinet  be  compared  with  the  simple,  yet  beautifully 
construrted,  sideboard,  which  now  stands  near  it,  designed 
by  Mr.  B.  J.  Tallert,  and  executed  by  Messrs.  GUlow 
and  Co.,  of  Oxford-street  (which  could,  undoubtedly,  be 
purchased  for  a  fourth  of  the  money),  the  justness  of  the 
latter  will  be  at  once  apparent ;  but,  unfortunately,  this 
good  work  is  not  purchased  for  the  museum,  but  is  only 
on  loan  there. 

It  is  strange,  indeed,  that  so  manv  works  which  haTC 
been  added  to  the  museum  during  the  last  few  years,  if 
not  the  majority  of  such  works,  should  be  of  a  character 
at  variance  with  the  written  opinions  of  the  Art  Super- 
intendent, and  that  all  the  decorations  of  tiie  building, 
Bvre  the  Oriental  courts  by  Mr.  Owen  Jones,  are  of  a 
character  contrary  to  his  expressed  views  of  art. 

It  is  strange,  also,  that  nearly  all  the  objects  pur- 
chased for  the  museum,  save  the  few  Eastern  things 
derived  from  the  International  Exhibition  of  1851,  are  in 
the  Renaissance  style  of  art,  while  Mr.  Redgrave  justly 
prefers  Eastern  works  to  these — the  beautiful  Chinese 
and  Japanese  objects  now  exhibited  being  chiefly  on 
loan ;  but  what  is  the  causa  of  this,  we  ask  f  and  this 
question  we  have  a  right  to  ask  if  we  consider  that  the 
inconsistency  which  we  observe  between  the  preaching 
and  the  practice  of  the  South  Kensington  Museum  is  a 
hindrance  to  the  progress  of  applied  art,  and  I  certainly 
do  think  that  it  is. 

The  answer  will  be  found  in  the  fact  that  those  of  the 
authorities  of  the  South  Kensington  Museum  that  have 
art  knowledge  have  knowledge  of  pictorial  art  only,  and 
the  Renaissance  has  the  greatest  amount  of  the  pictorial 
element,  while  it  has  least  of  those  true  s^ctural 
qualities  which  have  always  accompanied  good  design, 
as  Mr.  Redgrave  justly  says,  and  of  pure  ornamental 
principles. 

The  cabinet  by  Fourdenois  while  badly  designed,  and 
structurally  &lse,  bears  upon  it  some  beautifully  carved 
figure  grou]^,  and  these,  embracing  as  they  do  the 
pictorial  spirit,  would  naturally  be  chosen  by  a 
pictorial  artist ;  and  if  we  examine  the  purdiases 
tor  the  museum  generally  wo  find  that  they  are  sudi 
as  have  parts  which  pictorial  artists  admire,  while  but 
few  can  te  regarded  as  examples  of  a  true  style  of 
decorative  ait. 

I  consider  that  while  there  are  many  objects  in  the 
South  Kensington  Museum  which  are  of  great  interest 
as  worthy  examples  of  a  true  applied  art,  the  whole 
teaching  of  the  museum  is  not  as  beneficial  as  it  might 
be,  and  that  some  of  the  objects  therein  stored  are 
hindrances  to  the  progress  of  a  true  form  of  ornamenta- 
tion. How  can  these  hindrances  be  removed  P  This  is 
a  qaostion  with  which  we  are  much  concerned.  It 
appears  to  me  that  the  first  step  was  taken  in  the  right 
direction  when  a  collection  of  articles  of  bad  taste  was 
formed  at  Marlborough-houso  at  the  time  when  the 
museum  was  first  instituted,  which  collection  was 
arranged  in  a  vestibulethat  become  known  as  the  "room 
of  horrors."  It  will  be  remembered  that  to  each  article 
here  exhibited  a  label  was  attached,  stating  why  the 
article  was  in  bad  taste.  This  "room  of  horrors"  did 
more,  in  my  judgment,  to  advance  taste  in  this  coimtry 
than  any  institution  that  we  have  yet  established,  and 
I  am  pleased  to  see  a  revival- of  the  same  idea,  although 
it  is  on  a  very  small  scale,  at  the  Kensington  Museum, 
where  a  case  may  bo  seen  in  the  entrance-hall  containing 
some  of  the  very  things  that  were  exhibited  in  tiie  old 
room  of  horrors.  I  sincerely  hope  that  this  idea  will 
have  extensive  illustration,  for  the  public  should  see 
what  is  bad  as  well  as  what  is  good;  and  especially 
should  they  be  told  why  each  article  is  bad,  and  why,  or 
in  what  respect,  it  is  good. 

I  submit  to  yon  the  suggestion  that  it  is  desirable  that 
every  article  in  the  South  Kensington  Museum  should 
be  furnished  with  a  label  stating  why  it  is  there; 
whether  it  is  a  thing  of  mere  antiquarian  interest; 


whether  it  is  altogether  a  successful  work ;  or  whether 
some  of  its  features  only  are  to  be  commended  while 
others  are  to  bo  avoided.  If  this  were  carefully  done 
by  competent  architects  and  omamentists  the  museum 
would  at  once  cease  to  be  in  any  way  a  hindrance  to 
the  progresi  of  applied  and  decorative  art. 

But  more  still  might  be  done.  In  connection  with 
the  interesting  food  collection  at  the  South  Kensington 
Museum,  Drs.  Lyon  Playfair  and  Edwin  Lankester  pre- 
pared enlarged  labels,  setting  forth  general  physiological 
principles,  smaller  labels  relating  to  special  groups  of 
substwces,  and  individual  labels  having  reference  to 
particular  specimens,  and  the  result  is,  that  from  visiting 
this  collection  you  may  gain  a  fair  amount  of  physio - 
lo^oal  knowledge.  Why,  I  ask,  could  not  the  same 
thing  be  dono  with  the  lut  collection  ?  For  as  things 
now  are,  yon  might  visit  the  museum  for  years  without 
gaining  much  knowledge  of  applied  art.  I  should  suggest 
that  large  labels  be  prepared,  explanatory  of  the  general 
principles  of  utilitarian  or  applied  art,  such  as  might  be 
condensed  from  Mr.  Redgrave's  report,  and  that  a 
secondary  label  be  prepared,  treating  of  each  group 
of  things  generally.  Thus,  one  might  relate  to  Persian 
art,  another  to  Indian  art,  another  to  that  of  the  Ren- 
naissance  period,  and  so  on  ;  while  each  individual  object 
should  be  furnished  with  a  label  which  should  point  out 
both  its  excellencies  and  defects.  And  even  short  ex- 
planatory remarks  might,  at  stated  times,  be  offered  by 
competent  persons  on  the  objects  most  worthy  of  being 
regarded  as  fit  examples  for  us  to  follow  ;  but  the  opinions 
given  must  not  be  those  of  men  merely  learned  in  litera- 
ture and  antiquarian  lore,  or  even  those  of  pictorial  artists 
only,  but  the  views  of  educated  practical  architects  and 
omamentists. 

I  come,  in  the  last  place,  to  notice  the  effect  of  the 
South  Kensington  Museum  School  teaching  upon  the 
public,  for  here,  it  appears  to  me,  we  experience  such 
a  want  of  efficiency,  or  rather  completeness,  in  some 
departments,  that  if  these  schools  are  not  in  somo 
respects  an  actual  hindrance  to  the  advancement  of 
applied  art,  they  fail  to  do  much  that  they  might  ac- 
complish. 

These  schools  were  originally  commenced  as  Schools 
of  Design,  and  their  purpose  then  was  that  of  aiding  our 
commerce  by  producing  designers  such  as  could  draw 
good  patterns,  and  thus  give  increased  value  to  our 
manniactures,  while  only  the  same  expenditure  of 
material  was  involved  ;  but  since  then  they  have  become 
mere  drawing  schools,  as  it  was  found  that  art  works 
were  not  appreciated  by  an  ignorant  public.  I 
submit  for  your  consideration  that  the  time  has  now 
arrived  when  schools  of  design  should  bo  re-estab- 
lished such  as  shall  concern  themselves  with  the 
furnishing  of  advanced  or  high-class  education  in 
all  that  pertains  to  the  production  of  true  works 
of  art  fitted  for  application  to  our  industrial  manufac- 
tures. 

Designing,  it  will  be  said,  is  taught  both  in  the  South 
Kensington  Museum  Schools  in  London  and  in  its  various 
branch  schools  throughout  tho  country.  But  how  is  it 
taught,  and  by  whom  ?  Without  an  exception,  the  masters 
at  the  South  Kensington  schools  are  more  pictorial  artists 
than  omamentists,  and,  without  any  discredit  to  them, 
I  say  that  there  is  not  one  amongst  them  who  even  pro- 
fesses to  have  a  thorough  knowledge  of  ornamental  art ; 
and  how  can  a  man  have  great  knowledge  _  of  two 
branches  of  art  so  utterly  opposed  to  each  other  in  spirit 
as  are  ornamental  and  pictorial  art ;  for  the  one  in  ibi 
highest  forms,  as  I  pointed  ont  to  you  last  year,  is 
in  part  at  least  imitative,  while  the  other  is  wholly 
creative. 

The  South  Kensington  masters,  being  pictorial  artists, 
naturally  infuse  the  ideas  of  a  pictorial  artist  into  the 
minds  of  the  pupils,  and  the  result  is,  if  the  student  ac- 
quires a  reasonable  power  of  painting,  ho  strives  to  become 
a  pictorial  artist,  and  often  passes  to  the  Koyal  Academy 
of  Arte  with  that  view.    As  there  is  no  ono  in  connco- 
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tion  with  the  schools  who,  being  devoted  to  applied  art, 
and  having  knowledge  of  ornament,  infuses  into  the 
ttndents  of  the  schools  a  feeling  of  its  nobleness  and 
greatness,  it  is  but  natural  that  these  schools  should 
rather  hinder  than  foster  the  development  of  true  oma- 
mentists  such  aa  tho  vast  manufacturing  interests  of 
this  country  require.  There  is  scarcely  a  week  in 
which  I  do  not  visit  aome  of  our  large  manufactories 
where  art  is  applied  to  the  fabrics,  or  works,  made,  and 
although  I  have  intimate  intercourse  with  the  designers 
employed  at  most  of  these  works,  I  yet  rarely  meet 
with  such  as  have  been  students  at  the  South  Kensing- 
ton, or  branch  schools,  and  if  I  do  I  am  frequently  in- 
formed that  these  men  are  the  least  useful  designers  that 
they  have ;  and  I  could  name  repeated  instances  in  which 
students  from  the  schools  have  been  tried  in  the  design- 
ing-rooms of  factories,  and  found  of  so  little  value  tiat 
ilieir  services  have  been  dispensed  with.  There  are,  of 
course,  honourable  exceptions  to  this  rule ;  but  I  fear 
the  rule  is  what  I  have  portrayed. 

I  blame  no  one  for  this  state  of  things ;  I  offer  no 
censures ;  but  I  do  say  that  the  time  has  come  when  this 
state  of  things  should  be  altered,  and  when  every 
facility  should  be  offered  to  our  young  people  for  becom- 
ing great  omamentists,  and  to  our  manufacturers  for 
endowing  their  goods  with  an  ennobling  art. 

My  suggestion  is  this.  Let  our  drawing  schools  remain, 
and  let  ul  who  will  learn  to  draw  there  be  taught.  Let 
these  schools  furnish  the  Boyal  Academy  with  pupils,  if 
any  of  their  students  desire  to  become  pictorial  artists, 
but  institute  a  Royal  Academy  of  decorative  or  applied 
art,  wherein  the  highest  knowledge  of  design  in  all  its 
branches,  as  required  by  our  various  manufactures,  be 
fUly  given.  Let  ornament  be  treated  as  a  fine  art,  and 
as  that  which  is  ennobling  and  refining  in  its  influence 
upon  those  who  view  it,  if  it  is  truthfully  rendered ;  and 
let  all  technical  knowledge  necessary  to  the  understand- 
ing of  the  application  of  pattern  to  fiibrics,  and  various 
wares,  be  given,  and  let  such  instruction  in  science  be 
afforded  as  is  necessary  to  the  understanding  of  the  pro- 
cesses by  which  ornament  is  applied  to  manufactured 
articles.  One  great  want  of  our  designers  is  general  know- 
ledge. As  a  (UHSS,  they  are  as  ignorant  upon  science,  and 
even  upon  the  history  of  art,  as  they  well  can  bo ;  indeed, 
their  hands  are  informed  while  the  intellect  remains  un- 
cultivated. The  very  knowledge  necessary  to  tho  under- 
standing of  technical  art  processes  would  lead  to  thought, 
and  thought  would  lead  to  knowledge,  so  in  two  ways 
would  the  student  be  gaining  an  advantage  through  this 
technical  education. 

This  institution  should  have  the  power  of  conferring 
degrees  equal  with  the  membership  and  associuteship  of 
the  Royal  Academy,  for  without  encouragement  no  art 
will  prosper.  It  was  only  the  other  day  that  one  of  our 
beat  known  sculptors  said,  "We  do  tho  work,  but  it 
often  happens  that  the  man  who  unveils  the  statue  gets 
the  honour."  It  is  thus;  and  it  is  equally  true  that 
through  law,  which  settles  men's  quarrels,  through  the 
cruel  art  of  war,  and  through  statesmanship,  men  can 
rise  to  the  peerage,  but  to  the  omamentist,  however 
great  or  learned  he  may  be,  no  title  nor  post  of  honour- 
able distinction  is  open;  but  if  we  institute  a  Royal 
Academy  of  decorative  art  which  has  the  power  of  con- 
ferring degrees  in  applied  art,  as  our  universities  do  in 
science  and  literature,  a  stimulus  will  even  thereby  be 
given  to  applied  art  which,  in  my  opinion,  would  soon 
place  us  at  the  head  of  the  world  as  manu&cturers  of 
art  objects  and  art  fabrics.  To  this  Royal  Academy 
of  applied  arts  the  drawing  school  should  also  con- 
tribute pupils.  If,  combined  with  this  academy,  we 
could  have  an  art-workman's  institution,  in  which 
the  mechanic  could  learn  to  ose  the  metal-chaser's  tool 
in  a  truly  artistic  manner,  and  the  china  painter  his 
metallic  oxides  in  the  manner  of  an  artist  (Hessrs. 
Minton  and  Co.  have  now  a  class  in  connection  with  the 
South  KcnHington  Museum  schools  for  this  purpose),  and 
where  tho  wood  carver  could  pick  up  the  true  spirit  of  his 


art,  and,  indeed,  where  knowledge  of  all  art-handicrafta 
could  be  gained,  we  should  then  have  removed  from 
us  the  chief  hindrances  to  the  progress  of  applitd  art 
and  impediments  in  the  way  of  our  manufacturing 
prosperity.  ____ 


Upon  the  occasion  of  the  reeding  of  this  paper.  Dr. 
Dresser  exhibited  a  number  of  valuable  oriental  ait 
objects  and  a  series  of  manufactured  articles  of  hia  own 
designing. 

DISCUSSION. 

Xr.  Edward  Hall,  7.8.A.,  said  the  main  point*  to 
which  attention  should  be  directed  were  those  referred  to 
in  the  first  part  of  the  paper,  namely,  tho  importance  of  at- 
tending to  the  utility  of  the  object  which  was  the  subject 
of  decorative  design.    He  was  sorry  to  say,  however, 
that  this  had  been  too  much  disregarded.    The  use  of 
the  object  was"  very  frequently  entirely  neglected,  and 
the  first  aim  of  the  designer  had  been  to  produce  an 
effect  which  he  conceived  was  ornamental,  but  which 
was  not  always   so.    Some  time  ago   he   visited   the 
establishment  of  a  BJlversmith,  and  took  objection  to  a 
particular  design,  as  not   being  according  to    correct 
principles  of  art ;  but  he  waa  told  that  that  article  was 
painted  by  the  duchess  of  so-and-so,  aa  a  very  beautiful 
work.    Dr.  Dresser  had  referred  to  this  peurticular  hind- 
rance, viz.,  the  undue  deference  paid  to  titled  personti 
without  taste  or  knowledge,  to  the  progress  of  art,  and 
he  entirely  agreed  with  him  in  his  remarks.    There  was 
nothing  so   scarce  as  a  well-designed  handle.    Every 
handle  should  be,  aa  had  been  said,    "  responsive  to 
tho  grasp,"   but  one  was  scarcely  ever  foimd,  either 
to  a  tea-pot,   poker,   or   anything    else,   which  at  all 
answered  that  description,   but  which  was  rather  cal- 
culated to   hurt  the  hand.    Anything  which  did  not 
fulfil  its  use  was  bad  art,  and  the  prevalence  of  tnch 
articles  was  one  of  the  hindrances  to  the  establish- 
ment of  good  art.    Furniture  should  not  be  too  elabor- 
ately carved,  but  should  only  be  ornamented  so  much  ss 
would  enable  it  to  be  readily  cleaned  without  injury.  He 
knew  there  was  considerable  difficulty  with  regard  to  the 
treatment  of  colour,  and  probably  there  was  no  depart- 
ment of  the  field  of  designers  so  difficult ;  but  manu- 
facturers had  been  in  the  habit  of  taking  a  very  wrong 
course     in    regard     to     the    production    of    carpets 
and  calico  prints  ;  for,  having  produced  a  good  design 
in    a     certain    combination     of    colours,    they    at- 
tempted  to    exhibit  the  same  design  in  every  colour 
they   could  think   of;    under    the    idea  that,   having 
a      great     variety     of     combinations,     some     would 
hit  the  taste  of  the  buyer.     Dr.  Dresser  had  not  said  so 
much  as  might  have  been  said  as  to  the  surroundings  m 
the  open  air  as  well  aa  in  museums.     He  conndered 
the  prevalence  of  smoke  waa  a  aeriona  hindrance  to 
the  appreciation  of  art,  and  that  we  should  never  have 
good  architecture  until  durable  art  waa  to  be  seen  m 
buildings  which  could  be  seen  without  the  obscuring 
medium  which  prevailed  almost  constantly  in  London. 
The  press  in  London  was  another  cause  of  the  slow  pro- 
gress of  art  in  public  estimation  ;  and  he  considered  the 
manner  in  which  the  press  was  conducted  with  referenos 
to  art  matters  was  very  much  to  its  disgrace.     The  art 
department  of  the  press  was  under  the  care  of  some  one 
who  had  had  no  training  In  art  matters.    The  same  hand 
which  was  employed  to  report  upon  the  drama  and  to 
"  do  "  the  musical  criticism  was  also  employed  upon  the 
criticism  of  buildings  and  other  art  matters.    This  was 
an  erroneous  system,  and  he  did  not  believe  the  soood 
progpress  would  ever   be  made  in  this  country  »•"<* 
ought  to  be  made  until,  somehow  or  other,  that  mistaken 
system  was  brought  to  an  end. 

Xr.  Christiui  Xait  said  the  object  of  the  lecturer 
appeared  to  be  to  raise  tho  taste  for  ornamental  art  by 
working  downwards,  and  by  establishing  a  sort  of  aoa- 
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demy ;  bot,  in  order  that  this  effort  should  be  really 
effective  in  raising  the  country  to  a  higher  level,  they 
should  work  as  much  from  the  bottom  upwards  as  from 
the  lop  downwards,  and  schools  ought  to  be  the  founda- 
tion of  the  matter.  But  here  a  great  difficulty  existed, 
that  there  were  so  few  teachers  who  wore  able  to  instruct 
the  public  taste,  and  this  arose  in  a  great  measure  from 
its  being  forgotten  that  ornamental  art  stood  in  close 
connection  with  mathematics  and  geometry.  The  con- 
nection between  these  two  branches  of  education  wax 
very  rarely  pointed  out,  and  unless  masters  could  bo 
found  to  grasp  this  idea,  they  would  always  work  to  a 
greHt  extent  in  vain.  Ornamental  art  must  rest  on 
mathematics,  and  he  would  say  that  in  Germany  most 
art  teaching  was  really  founded  upon  mathematics,  and 
boys  in  German  schools  were  taught  drawing  at  the  same 
time  as  they  were  geometry. 

Kr.  George  WalUs  said  he  would  not  refer  to  what  bad 
been  said  as  to  the  South  Kensington  Museum,  as  far  as 
regarded  the  description  of  the  objects  contained  there, 
because,  being  an  official  of  that  institution,  the  attempt 
to  excuse  would  be  to  accuse.  As  to  whether  those 
objects  might  be  made  more  educationally  valuable  to 
the  public,  he  would  say  a  few  words.  Dr.  Dresser  bad 
made  a  remark  that  it  would  be  very  valuable  if,  by  the 
side  of  certain  specimens,  a  description  were  given  why 
the  object  was  considered  good,  or  why  it  was  considered 
bad  or  defective,  why  it  should  be  studied,  or  why 
avoided.  He  thought  there  was  labelling  enough  in  the 
museum  already,  and  if  they  did  as  was  suggested 
the  student  would  complain  that  they  gave  him  more 
table-cloth  than  dinner.  Still,  the  question  of  a  cata- 
logue, in  which  this  kind  of  criticism  might  be  placed 
before  the  art  student,  and  carried  home  by  him  to  study, 
was  fairly  open  to  consideration,  and  indeed  such 
catalogues  might  be  said  to  be  more  or  less  in  the 
course  of  preparation.  From  some  cause  or  other 
the  art  student  had  an  invincible  dislike  to  read 
a  description  or  history  of  what  he  was  studying.  He 
had  found  it  so  himself ;  and  so  convinced  was  he  of  the 
importance  of  the  student  reading  the  descriptions  before 
he  began  to  draw,  that  when  he  got  up  an  elementary 
drawing-book  for  the  benefit  of  students,  in  1854-55,  he 
not  only  put  a  description  on  the  copies  with  a  definition 
of  what  was  to  be  done,  but  also  put  upon  it,  "  Read  this 
before  beginning  to  draw,"  From  his  experience  as 
keeper  of  the  Museum  at  South  Kensington,  he  knew 
not  one  in  ten  read  the  labels ;  and  they  said  they  could 
not  afford  time  to  do  so.  With  regard  to  the  Chamber 
of  Horrors,  be  bad  always  denounced  it.  It  was  not 
right  to  put  ugly  objects  before  the  public  to  show  them 
what  was  ugly,  and  it  was  as  absurd  to  attempt  to  teach 
good  art  by  putting  bad  art  before  the  puMic,  as  it  would 
be  to  teach  spelling  in  the  same  way.  AVith  regard  to 
any  good  that  might  arise  from  the  foundation  of  any 
institution  or  academy  for  the  encouragement  of  applied 
or  decorative  art,  he  had  very  great  doubt  about  it ;  for, 
if  such  an  institution  were  established,  it  would  be 
Rure  to  get  into  the  hands  of  a  clique  or  party. 
Ho  had  said  for  yeurs  that  use  was  the  first  point  to  be 
looked  to  to  study  how  *the  object  was  to  be  constructed, 
and  how  it  was  to  bo  aflerwards  decorated,  so  that  the 
orcamcntiition  should  not  interfere  with  the  use.  The 
next  thing  to  study  was  the  character  of  the  material  of 
which  it  should  be  made,  so  that  ohjicts  might  bo  maile 
in  such  forms  as  fhould  not  easily  bo  broken.  I/a!*tly 
should  be  considered,  how  fir  the  means  by  which  thi' 
object  was  to  bo  manufactured  couM  be  applied  to  the 
design  in  hand.  These  three  erileiiaafi'-rded  a  ready 
means  of  testing  any  object,  and  ascertaining  whether 
or  not  it  was  what  it  professed  to  be.  One  of  the  great 
complaints  of  architects  some  time  ago  was  that  carvers 
attempted  to  carve,  and  designs  were  made  for  them  to 
Carve,  decorations  in  stone  which  really  were  only 
adapted  for  wood,  and  vice  term.  The  old  designee 
were  very  careful  on  this  point,  taking  care  to  adapt 


their  designs  to  the  material  in  wbicb  they  were  to  be 
constructed.  The  same  thing  was  true  with  regard  to 
iron-work.  Designs  well-adapted  for  wrougnt-iron 
would  not  be  adapted  to  cast-iron,  but  it  wSs  not  at  all  an 
uncommon  thing  to  find  objects  in  cast-iron,  originally 
intended  for  stone  or  wood,  which  a  little  consideration 
showed  were  totally  improper  for  such  treatment. 
That  which  was  perfectly  adapted  for  wrought-iron 
when  executed  in  cast-iron  presented  points  which  were 
easily  broken  off,  and  therefore  the  design  was  radically 
bad.  There  was  no  doubt  that  the  one  gnat  obstacle  was 
that  to  which  Dr.  Dresser  had  alluded — vis.,  the  character 
of  the  buyers,  or  middlemen,  who  stood  between  the 
manufacturer  and  the  consumer.  In  too  many  instances 
these  gentlemen  really  knew  nothing  whatever  about 
art.  They  should  therefore  endeavour  to  impress  upon 
tradesmen  and  buyers  the  necessity  of  looking  well  to 
this  question  of  art ;  and  those  who  had  distinct  ideas  on 
this  subject  should  take  care  to  incessantly  enforce  them 
upon  this  class  of  persons  whenever  they  had  an  oppor- 
tunity. Their  sole  object  was  to  sell  a  tiling,  whether  it 
was  good,  bad,  or  indifferent ;  and  if  they  only  came  in 
contact  with  people  who  could  not  answer  them,  when 
showing  them  any  particular  design  that  was  wrong  in 
principle,  they  would  still  go  on  selling.  Whenever 
they  were  told  that  a  thing  was  ugly,  or  radically  wrong 
in  design,  and  the  reason  was  given  for  it,  they  would 
be  convinced,  and  each  one  who  took  the  trouble 
to  exert  his  influence  in  this  way  might  do  a  great  deal 
of  good,  and  extend  the  knowledge  and  practice  of  sii. 
During  the  last  thirty  years  considerable  progress  had 
been  made  in  this  respect,  though  it  was  another  ques- 
tion whether  all  had  been  done  which  might  have  been 
done.  But  looking  back  to  1837,  when  be  first  visited 
the  Staffordshire  potteries,  and  remembering  the  wilder- 
■ness  of  ugliness  which  then  met  his  view,  and  contrast- 
ing that  with  the  present  productions  of  those  same 
potteries,  he  could  not  but  feel  that  at  all  events  the 
little  he  had  been  able  to  do  as  an  art  teacher  and 
writer,  and  in  connection  with  South  Kensington,  had 
not  been  entirely  thrown  away,  and  he  had  reason  to 
congratulate  himself  on  having  seen  some  little  reward 
for  the  labour  he  had  bestowed. 

Kr.  7arley  desired  to  bear  testimony  to  the  great 
value  of  Dr.  Dresser's  paper,  and  also  called  attention  to 
the  great  hypocrisy  which  was  often  manifested  in 
architecture,  houses  intended  for  one  purpose  being  built 
to  look  like  something  else,  and  the  rules  of  proportion 
being  too  often  neglected.  'J  here  were  many  things  in 
the  South  Kensington  Museum  which  he  was  glad  to 
pass  by,  as  being  not  worthy  of  notice  or  attention. 
Bad  taste  was  very  commonly  shown  in  china  and 
crockery  ware  very'  unnecessarily,  for  it  was  as  cheap 
to  print  beauty  as  ugliness,  and  rational  patterns  as 
absurdities. 

Mr.  locke  said  he  had  been  engaged  for  thirty  years 
in  artistic  designing,  but  he  did  not  Know  that  he  could 
throw  much  light  on  the  question.  Ho  must,  however, 
congratulate  the  authorities  connected  with  the  South 
Kensington  Museum,  also,  to  some  extent,  those  of  the 
British  Museum,  on  the  great  services  they  had  rendered 
in  educating  the  public  mind  upon  art  matters.  His  own 
view  was  that  the  great  end  to  be  aimed  at  was  the  edu- 
cation, not  so  much  of  the  artist,  as  of  thn  public  for  if  that 
were  attained  that  of  the  artist  must  necesaarily  follow. 
On  this  account  he  considered  that  the  opposition  which 
had  been  raised  to  the  situation  of  the  South  Kensington 
Museum  was  misplaced,  inasmuch  as  it  was  placed  where 
it  Was  best  fitted  to  e<lucote  the  taste  of  the  upper 
classes,  who  were  the  principal  patrons  of  art.  At  the 
s-jme  time,  such  institutions  should  be  multiplied,  so 
that  the  public  generally,  as  well  as  the  upper 
classes,  might  have  an  opportunity  of  studying  fine 
examples  of  art,  without  having  to  make  such  • 
great  sacrifices  of  time  as  the  majority  of  people 
had  to  do  at  present  in  visiting  South  Kensington.    Ue 
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had  no  doubt  that  such  papers  as  they  had  heard  that 
evening  would  be  of  great  benefit ;  and  it  was  very  im- 
portant that  children  in  art  schools  should  know,  as 
they  had  been  told,  that,  no  matter  how  humble  their 
present  position,  by  perseverance  and  conscientious  study 
they  might  attain  to  a  good  position  and  eminence.  He 
quite  agreed  with  the  remarks  about  middlemen,  for 
most  buyers  for  wholesale  houses  were  utterly  destitute 
of  any  liowledge  of  art  whatever. 

The  Chairman,  while  desiring  to  give  to  Dr.  Dresser 
the  highest  credit  for  his  valuable  paper,  said  he  must 
break  a  lance  with  him  on  the  point  of  pictorial  and 
imitative  art,  on  which  he  seemed  entirely  to  turn  his  back. 
He  acknowledged  most  heartily  the  wisdom  and  logic 
of  the  earlier  part  of  the  paper ;  indeed,  the  whole  of  it 
seemed  to  bo  correct,  except  the  point  to  which  he  had 
alluded.  The  importance  of  this  was  illustrated  in  the 
case  of  France,  which  in  certain  classes  of  goods,  such  as 
bronies,  the  best  class  of  furniture,  jewellery,  &c.,  had 
the  command  of  the  market,  and  this  arose  from  the  fact 
that  the  workmen  who  produced  those  beautiful  objects 
bad  been  taught  form  and  figure  drawing,  and  to  imitate 
all  kinds  of  natural  objects.  The  great  complaint  with 
regard  to  the  ordinary  English  workman  was,  that  if  he 
had  to  produce  anything  beyond  straight  lines,  or  very 
simple  scrolls,  which  got  tiresome  by  repetition,  he  pro- 
duced something  which  was  repugnant  to  the  eyo.  The 
fact  was  he  could  not  draw  the  human  figure,  or  animals, 
in  fact  he  had  never  learnt  to  imitate  the  natural  objects 
representations  of  which  he  wished  to  introduce  into  his 
design.  He  admitted  that  objects  of  a  negative 
character  might  be  perfectly  pleasing;  for  instance, 
one  of  the  vases  before  him  was  perfectly  agreeable, 
both  in  form  and  colour,  but  it  was  strictly  negative — 
there  was  no  design  in  it.  Many  examples  of  Indian 
work  were  very  beautiful,  both  in  form  and  colour, 
but  there  was  no  imitation  in  them,  and  therefore 
there  was  nothing  on  which  the  eye  delighted  to 
dwell ;  and  if  such  a  pattern  had  to  be  produced  in  relief, 
it  would  be  impossible  to  do  so  unless  the  workman  had 
spent  some  years  in  imitating  natural  objects  and  in 
learning  how  to  conventionalise  them  so  as  to  fit 
them  Ktr  decorative  purposes.  The  basis  of  his 
education  must  be  t<>  a  great  extent  to  give 
him  the  power  of  imitating  the  objects  which 
he  _  hod  to  make  the  leading  feature  in  his 
design.  Schools  of  all  kinds,  art  or  otherwise,  were 
intended  for  the  period  of  youth,  and  the  time  re- 
quisite to  train  a  young  man  in  the  imitative  branch 
of  his  art,  precluded  of  necessity  in  great  measure  his 
study  of  its  principles.  But  the  two  should  bo  con- 
current; imitative  art  should  not  be  repudiated,  only 
kept  within  just  bounds.  With  regard  to  labels  in 
museums,  as  a  general  principle  the  more  completely 
specimens  were  labelled  the  better  and  the  more 
instmctive,  but  labelling  them  dogmatically  was  very 
different  to  labelling  them  historically.  To  make 
any  dogmatic  assertion  at  all  about  an  article  in  a 
museum  was  especially  dangerous,  for  all  authorities 
bad  a  natural  tendency  to  dogmatise,  and  the  more 
this  was  checked,  and.  the  articles  left  with  a  full 
historical  description  to  tell  their  own  tale,  the  better. 
With  regard  to  articles  purchased  for  South  Kensing- 
ton they  were  of  a  very  mixed  nature,  and  various 
reasons  might  be  assigned  for  different  purchases.  The 
very  same  outky  that  bought  the  Fourdinois  cabinet 
pur6hased  another  collection,  consisting  of  a  quantity 
tity  of  beautiful  Arabian  work,  which  contained  the 
most  valuable  information  for  the  designer.  He  had 
nothing  whatever  to  do  with  the  purchase  of  the  cabinet, 
but  those  who  recommended  it  wished  to  show  a  specimen 
of  the  perfection  to  which  French  cabinet-making  had 
been  brought.  At  that  time  marquctrie  was  very  little 
practised  in  England,  but  since  then  it  had  been  consider- 
ably adopted.  The  method  of  forming  marquetrio,  partly 
on  a  flat  and  partly  on  a  curved  surface,  was  then  quite  a 
novelty,  and  M.  Four  inois  was  led  to  it,  partly  by  a  study 


of  old  French  work,  and  partly  by  seeing  some  oldSpsniah 
wood-work.  The  process  was  wen  revived  for  the  first 
time,  and  that  alone  constituted  the  cabinet  in  question 
a  fair  historical  sample  of  the  revival  of  a  most  interest- 
ing process  in  connection  with  cabinet-making.  Pur- 
chases were  constantly  made  with  regard  to  which  it 
could  not  be  said  that  the  specimens  as  a  whole  were  held 
up  88  models  for  imitation  ;  but  there  might  be  certain 
parts  of  them  of  great  merit,  or  they  might  show  the 
perfection  to  which  certain  processes  had  been  carried  in 
former  times.  Success  in  certain  technical  directions 
was  of  the  utmost  consequence,  and,  to  a  great  extent, 
the  museums  which  had  been  most  useful  in  foreign 
countries  in  instructing  the  workmen,  were  those  in 
which  elegance  of  design  was  the  first  consideration, 
and  the  illustration  of  the  historical  arts  of  the  country 
the  second.  He  was  far  from  desiring  to  see  an  academy 
for  applied  design  in  one  place,  and  one  for  imitative 
design  in  another.  The  proper  thing  would  be  to  amal- 
gamate the  two,  and  make  one  great  central  institute, 
and  then  some  good  might  be  done.  He  should  like  to 
see  more  attention  paid  to  applied  art  in  the  Royal 
Academy,  and  considered  it  a  disgrace  that  Mr.  Owen 
Jones  was  not  an  associate  of  it.  With  regard  to 
schools,  it  must  be  remembered  that  the  first  essential 
was  to  teach  a  person  to  see  with  his  eyes,  and  to 
work  or  imitate  with  his  hands,  to  make  those  two  organs 
80  tractable  that  the  student  might,  in  the  first  place, 
80  distinguish  tints  as  to  imitate  colours  accurately. 
Until  he  had  learned  the  whole  gamut  of  colour  he 
could  not  produce  a  pattern  or  design,  however  clever  he 
might  be.  The  reason  why,  as  Dr.  Dresser  had  said, 
students  from  South  Kensington  were  not  found  to  be 
of  much  use  in  designing-rooms  in  manufactories  wu 
that,  the  student  becoming  learned,  imitative  art  went 
where  it  was  not  required.  A  manufacturer  might  send 
for  a  student,  thinking  he  would  be  a  treasure,  and  find 
when  he  came  that  he  could  not  design  the  branch 
of  manufacture  which  he  wanted,  though  no  doubt 
he  could  do  something  else  very  well.  In  (ruth, 
he  wanted  that  practical  element  in  education  which 
should  reaUy  be  the  life's  labour  of  every  man. 
The  common  error  with  regard  to  education  was 
to  suppose  that,  having  been  taught  up  to  the  age 
of  twenty,  we  are  then  to  cease  learning,  and  only 
practice  what  wo  know.  Education  was  then  in  reali^ 
only  beginning.  When  a  student  had  been  thoroughly 
taught  form  and  colour,  and  was  then  set  to  master  the 
practical  requirements  which  he  had  to  meet,  he  would 
become  a  much  more  valuable  artist  than  one  who  had 
been  simply  dragged  up,  step  by  step,  in  the  manufac- 
turers' designing-room.  Elementary  knowledgj  and 
correct  principles  should  be  taught  in  schools,  but 
the  same  results  must  not  be  expected  from  a 
youth  as  from  a  man  with  life-long  experience. 
In  conclusion,  he  desired  to  move  a  hearty  vote 
of  thanks  to  Dr.  Dresser,  who  earnestly  desired  to 
do  good,  and  if  ho  (Sir  Digby  Wyatt)  did  not  think 
every  remedy  he  proposed  was  exactly  adapted  to  the 
case,  still  he  gave  him  credit  for  honestly  and  earnestly 
endeavouring  to  discover  the  hindrances  to  the  progress 
of  decorative  art,  and  to  apply  a  remedy,  and  Uiose 
who  endeavoured  were  always  those  who  succeeded. 
Certainly  Dr.  Dresser  did  not  belong  to  one  class  of 
those  whom  he  said  hindered  the  good  cause,  viz.,  the 
uneducated.  He  had  spoken  of  two  classes,  the  edu- 
cated and  the  uneducated,  but  in  his  opinion  there 
was  a  third  class,  which  did  more  harm  than  either, 
namely,  the  half-educated,  for  they  came  before  the 
world  with  a  pretence  to  knowledge  which  they  did  not 
really  possess,  and  thus  the  ignorant  and  those  who 
relied  on  them  were  deceived  and  led  astraj-. 

The  vote  of  thanks  having  been  unanimously  carried, 

Br.  Dresser,  in  reply,  said  he  was  much  obliged  to  the 
Chairman  for  his  remarks,  but  he  was  sorry  to  say  his 
opinien  remained  unaltered.    The  great  advantage  of 
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these  diaeasDone  was  that  everyone  could  express  his 
opinion  freely,  and  that  whateTer  was  said  wrong  might 
bo  corrected ;  and  if  all  were  sufficiently  wise  to  test  the 
opinions  put  forward  by  others,  to  adopt  what  was  right 
and  acknowledge  what  was  wrong,  all  would  be  bene- 
fited. He  had  not  arrived  at  the  opinions  he  had  enon- 
oiated  without  considerable  thought.  He  must  apologise 
to  some  kind  friends,  who  had  written  to  him  sug- 
g^ting  topics  upon  which  he  might  speak,  for  having 
apparently  neglected  them,  but  the  fact  was  his  paper 
was  written  before  those  letters  reached  him,  and,  having 
been  outof  town,he  had  had  no  opportunity  of  adding  any- 
thing to  it.  He  could  not  agree  with  the  first  speaker,  who 
thought  that  the  public  could  judge  whether  a  design 
was  good  or  bad.  He  did  not  consider  anyone  was  able 
to  give  a  competent  judgment  without  considerable 
knowledge,  and  as  he  should  not  think  of  treating  him- 
self if  he  were  ill,  or  conducting  a  law-suit  on  his  own 
account,  but  should  consult  a  physician  or  a  lawyer,  and 
tmst  to  their  better  judgment,  so  he  believed  artists 
ought  to  demand  of  the  public  the  same  deference, 
having  devoted  their  whole  life-time  to  the  study 
of  a  particular  matter.  It  was  not  reasonable  to 
suppose  that  the  public  at  large  should  be  able  to  dis- 
criminate between  what  was  beautiful  and  what  was  not, 
so  well  as  those  who  had  studied  the  subject  for  years. 
With  regard  to  press  criticism,  he  quite  agreed  that  it 
was  very  often  simply  absurd ;  but  he  was  glad  to  say 
that  Mr.  Wallis  had  joined  him  in  an  effort  to  overcome 
that  difficulty,  for  both  of  them  had  written  a  great  deal 
for  the  press,  and  had  contributed  many  scores  of  articles 
on  art  matters.  He  a^;reed  with  Mr.  Mast  that  it  was 
most  important  that  soicnce  should  be  taught  in  schools, 
though  he  was  not  quite  sure  that  the  Germans  did  not 
sometimes  get  wrong  in  their  mathematical  proportions. 
With  regud  to  the  labels  at  South  Kensington,  he 
agreed  with  Mr.  Wallis  that  there  were  sufficient 
labels,  but  not  that  they  said  all  that  they  might  say. 
Why  did  students  dislike  reading  descriptions  ?  Mr. 
Wallis  said  no  one  woold  read  the  remarks  he  made  on 
his  drawing  copies,  but  what  was  the  result  ?  Not  one 
in  ten  that  he  or  anyone  else  had  trained  in  art  schools 
bad  ever  become  an  artist  at  all,  let  alone  a  successful 
one.  If  a  student  would  not  read  labels  he  would  never 
become  successful.  Men  did  not  become  successful 
artists  because  they  did  not  study  art  intelligently.  He 
was  sorry  to  say  that  very  few  art  students  obtained  any- 
thing like  popularity ;  and  he  believed  that  was  greatly 
due  to  the  fact  that  although  they  were  taught 
to  use  their  hands,  their  intellect  was  not 
trained.  They  never  became  intellectual  men,  and  there- 
fore they  never  rose  to  the  position  of  successful  oma- 
mentists.  As  to  the  Chamber  of  Horrors,  ho  contended 
they  had  a  perfect  right  to  warn  the  public  against 
dagger ;  ugly  things  would  be  produced,  and  they  ought 
to  be  held  out  as  warnings  at  an  institution  like  the 
Mnseom.  He  believed  amongst  the  old  Greeks  there 
was  a  tribunal  to  which  all  manufactured  articles  had  to 
be  submitted,  and  if  a  thing  was  so  utterly  bad  in  itself 
that  it  would  degrade  the  public  taste,  it  was  condemned, 
and  not  allowed  to  be  manuCustured.  It  was  not  reason- 
able that  any  manufacturer  should  be  allowed  to  cater 
for  the  most  ignorant  and  depraved  taste  and 
produce  whatever  abortions  he  thought  fit.  All  things 
of  this  sort  ought  to  be  chocked  in  the  same  way  as 
debasing  literature.  If,  however,  articles  were  not 
very  bad,  he  should  not  put  them  in  the  room  of  horrors 
at  first,  but  should  give  the  mnnuf'icturer  due  notice 
that,  if  he  continued  producing  tho  like,  they  would  be 
placed  there ;  and  after  this  system  hud  been  continued 
for  some  time  he  should  then  place  them  there  the 
instant  they  appeared  How  were  students  to  know 
what  was  good  and  what  was  bad  in  a  museum,  unless 
there  was  a  label  explaining  them.  Sir  Digby  Wyatt 
said  there  ought  to  be  nothing  like  dogmatic  teaching, 
with  which  he  perfectly  agreed.  He  hold  views  contrary 
to  those  of  Sir  Digby  on  some  points,  and  Mr.  Owen 


Jones  also  held  contrary  views  on  other  points.  But 
if  there  were  throe  or  four  opinions  by  competent 
persons  about  tho  same  article,  they  might  all 
be  affixed,  giving  the  authorities,  and  then  the 
public  might  decide  between  them.  But  without 
some  guide  of  this  sort  the  public  had  no  means  of 
judging  of  art  subjects  at  all.  For  instance,  in  the 
Fourdmois  Cabinet  the  arch  was  used  as  a  structural 
feature  in  wood  whilst  it  was  only  legitimate  in  stone, 
the  object  of  an  arch  being  to  enable  a  large  space  to  be 
spanned  with  a  number  of  small  pieces  of  stone.  In 
wood  work,  however,  the  nse  of  an  arch  weakened  the 
wood  essentially,  because  it  had  to  be  cut  across  the  grain. 
Still  not  one  in  ten  thousand  of  the  public  would  under- 
stand that.  With  regard  to  the  buyers,  or  middlemen,  he 
must  say  they  had  had  a  hard  time  of  it  that  evening,  but 
as  he  never  liked  to  strike  a  man  behind  his  back  he  had 
requested  the  secretary  to  send  an  invitation  to  the 
buyers  of  all  the  large  houses  of  London,  and  if  any 
were  present  he  hoped  they  would  be  benefited  by 
what  they  had  heard.  If  they  felt  they  had  been  in 
error  ho  was  quite  sure  they  were  sufficient  men  of 
business  to  alter  this  state  of  things.  South  Kensington 
had  done  very  much  for  tho  advancement  of  art, 
though  not  so  much  as  he  believed  it  might  have  done. 
Sir  Digby  Wyatt  thought  he  turned  his  back  on  pictorial 
art,  but  this  was  not  so ;  on  the  contrary,  only  last  year 
he  had  been  the  moans  of  a  considerable  number  of 
valuable  pictures  being  purchased,  and  within  the 
last  month  a  picture  which  ho  believed  would  form  a 
striking  feature  at  the  Eoyal  Academy  had  been  purchased 
by  a  friend  on  his  recommendation.  He  did  not,  how- 
ever, believe  in  pictorial  art  usurping  the  place  of 
decorative  art,  or  vice  verta.  The  Chairman  had  alluded 
to  one  of  the  specimens  of  Indian  work  before  him, 
and  had  remarked  that  the  design  could  not  be  ex- 
ecuted in  relief  by  a  man  who  had  not 'studied  figure 
drawing. 

The  Chairman — No ;  by  one  who  had  not  regularly 
studied  the  imitation  of  natural  forms. 

Dr.  Dresser  said  he  could  not  quite  agree  with  that, 
because  it  so  happened  that  he  had  another  specimen 
of  similar  work,  carved  in  relief  by  an  Indian,  who 
certainly  never  had  studied  natural  forms.  Ho  al- 
ways advocated  art  students  studying  nature,  and 
had  been  engaged  himself  for  seven  years  almost  ex- 
clusively in  drawing  plants,  so  that  he  was  not  likely  to 
undervalue  natural  beauty.  What  he  objected  to  was 
pictorial  usurping  tho  place  of  purely  decorative  art. 
The  question  of  one  or  two  academies  was  of  very  little 
moment ;  and  if,  as  the  Chairman  suggested,  the  two 
schools  could  be  united  in  one  building,  ho  should  be  very 
glud.  Indeed,  if  tho  Koyal  Academy  would  appoint  Mr. 
Owon  Jones  tlieir  professor  of  applied  art,  the  difficulty 
would  be,  to  a  great  extent,  met. 


CHAKNEI.  FASSAOE. 


The  committee  met  on  Monday,  March  11» 
at  three  o'clock.  Present  Lord  Henry  G.  Len- 
nox, M.P.,  in  the  chair,  Mr.  F.  A.  Abel,  F.U.S., 
Mr.  E.  Chadwick,  C.B.,  Major-General  Eardley 
Wilmot,  F. U.S., Vice- Admiral  Ommanney,  C.B., 
F.K.S.,  Admiral  the  Uight  Hon.  Lord  Clarence 
Paget,  K.O.B.,  Mr.  E.  J.  Reed,  C.B.,  Admiral 
A.  1'.  Ryder,  Captain  Scott,  R.N.,  and  Mr. 
Seymour  Teulon. 

The  following  letters  from  Admiral  Schom- 
berj?,  Harbour  Alastcr  at  Holyhead,  and  Capt. 
Dent,    Superintendent    of    Packet-boats   there, 

Digitized  by  VjOOQIC 


iU 


JOURNAL  OF  Tfifi  SOOlfiTY  OP  AllTS,  Anit  12,  1872. 


Holyhead,  March  4tb,  18?2 

Deab  Sir, — I  beg  to  acknowledge  the  receipt  of  your 
letter  of  the  2ad  March,  enclosing  a  circular.  I  much 
regret  I  have  not  seen  the  boats  that  run  the  traffic  to 
France  fr.m  Folkestone,  nor  have  I  been  in  the  French 
porta  alluded  to.  But  I  should  think  a  vessel  something 
resembling  those  that  work  the  London  and  Korth- 
Westem  Ruilway  traffic  would  be  suitable,  say,  260  feet 
long;  paddle-wheeU  in  n  draught  often  feet,  a  good  beam, 
flat  floor,  sharp  ends  (covered  in),  steered  from  the 
bridge  amidships,  a  deck  saloon  aft,  as  long  as  possible, 
with  good  sleeping  accommoiiation  underneath — a  ladies' 
cabin  at  the  fore-end  of  after-cabin.  I  should  think 
sofas  better  than  bed-places  for  such  a  short  passage.  If 
two  decks,  there  should  be  a  separate  ventilation  for 
each  compartment,  by  deck  sky-lights  shafted  up  and 
by  tubing.  I  have  described  this  minutely  to  Admiral 
Ommunney,  from  a  plan  I  adopted  in  emigrant  ships, 
which  was  most  successful : — 

(a.J  Steadiness.  Not  easily  achieved  ;  but  the  boats 
above  described  are  not  unsafe ;  and,  as  I  know  Captain 
Dent  has  described  them,  it  is  needless  to  repeat  it. 

fb.J  Ventilation  by  sky-Iiehts,  side-lights,  and  air- 
tubes,  pierced  behind  with  bell-mouth,  head  to  wind,  and 
nir-pipe  aft. 

fe.J  Covered  decks  quite  necessary. 

fd.J  Bed-places. — Prefer  sofas  for  such  a  short  voyage. 

fe.J  Luggnge. — This  depends  on  the  spot  selected  for 
embarking  and  disembarking.  A  movable  crane  might 
be  applied  if  the  train  comes  near  the  vessel. 

In  Holyhead  it  would  not  suit,  and  luggage  is  carried 
by  hand. 

1  will  now  briefly  describe  our  mail  boats : — 360  feet 
long;  30  feet  beam  ;  14  feet  draught ;  750  horse-power 

i nominal) ;  paddle-wheels ;  covered  in  forward  ;  a  bridge 
verv  large).  They  are  steered  from  it.  The  after- 
batCDways  are  also  covered  in,  and  some  small  deck- 
cabins  are  included ;  they  are  open  (i.e.,  no  covered  deck) 
aft.  The  main  cabin  is  aft ;  very  lofty.  Sofas  round  the 
Item  ;  side  cabin  around  it ;  large  sliding  table ;  stewards' 
berths  ;  lavatories,  water-closets,  &o.,  at  the  extreme  end. 
A  (gentleman's)  hatchway  (asi'end) ;  bulkhead  (ladies') 
hatchway.  A  ladies'  cabin  right  atiiwart  the  ship ;  very 
lofty  and  elegant.  Some  sleeping  berths  separated  off ; 
sofas  around  the  cabin.  Some  small  deck  cabins  above. 
The  fore-end  is  covered  in ;  the  crew  are  in  the  bows 
below.  Then  come  the  mail-rooms,  two  in  number,  large  ; 
a  bulkhead ;  three  gentlemen's  sleeping  berths ;  water- 
closets,  lavatories,  &c.  The  engines  amidships;  thoy 
consume  veir  rough  coal,  but  they  drive  the  ship  in 
g^e«  of  wind ;  and,  take  the  ships  for  all  in  all,  I  have 
never  seen  finer  ships.  I  enclose  you  a  card  of  their 
averages  for  last  year  (the  eleventh  year).  I  have  no 
experience  of  a  compound  engine.  I  see  no  objection  to 
making  the  ship  double-ended  for  turning,  should  the 
limiteof  space  require  it.  We  wind  here  round  the  end 
of  jetty  with  ropes,  using  the  engines  as  well.  If  I  came 
to  Iiondon,  I  could  explain  in  minutes  what  it  takes  hoars 
to  write. 

I  beg  to  remain,  yours  fuithfully, 

Craules  F.  Scbombbbo. 
P.  L«  K«Te  Foster,  E'q. 

London  and  North  Western  Ralltray, 

Steam  Boat  Dtrpaitment,  Holyhead, 

8upiriute.idtnt'i*  Office, 

Ma  rh2nd,  le'3. 
Sir, — In  reply  to  your  letter  of  the  27th  ult.,  I  fear  I 
shall  not  be  able  to  be  in  London  during  the  ensuing 
week,  and  therefore  will  endeavour  to  put  in  writing  my 
views  on  the  questions  put  to  mo  therein,  and  shall  be 
very  glad  if  my  experience  while  in  charge  of  thit 
company's  sea  B<rvioe  may  pro\o  nseful  to  the  com- 
mittee. I  hiivo  crossed  between  Dover  and  Calais. 
Ostend  and  Dover,  and  Kewbavvn  and  Dieppe,  but  have 
not  made  the  passu^c  between  Folkestone  ami  Boulogne. 
In  taking  passage  by  these  and  other  lines,  I  have 
naturally  taken  as  much  notice  as  circamataaces  would 
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admit,  of  the  manner  of  conducting  the  services  with  the 
view  of  improving  the  line  of  steamers  under  my  charge ; 
and  of  course,  in  so  doing,  have  formed  my  own  opinioa 
as  to  the  possibility  of  improvement  in  those  I  was 
travelling  by.  The  conclusion  I  have  rome  to  with 
respect  especially  to  the  service  between  Dover  and 
Calais  is  that,  under  existing  circumstances,  a  far  superior 
class  of  vessel  could  without  difficulty  be  introduced  on 
this  line,  on  the  same  plan  that  I  have  found  beneficial 
on  the  service  between  Holyhead  and  Dublin.  The  same 
difficnlties  to  be  overcome,  viz.,  light  draught  of  water 
and  limited  dimensions,  appear  to  be  common  to  both, 
and  although  these  may  be  greater  between  Dover  and 
Calais  than  on  this  line, it  is  to  a  certain  extent  counter- 
balanced by  the  necessity  in  ovir  case  of  providing  for  a 
heavy  ^oods  and  live  stock  traffic;  whereas,  on  the 
Dover  line,  the  passenger  traffic  has  alone  to  be  con- 
sidered. To  illustrate  my  meaqing  and  belief,  I  will 
compare  the  ifaid  of  Kent,  in  which  vessel  I  lately 
crossed,  with  the  Dtuhtsi  of  Sutherland,  one  of  tho  new 
steamers  built  under  my  supervision,  and  now  nuining 
on  this  line : — 

Length. 

Maid  of  Kent 146-6 

Duclteu  of  Sutherland   ,.  256- 

The  Duchets  conveyed  a  battalion  of  the  Guards  (726 
in  number)  between  Dublin  and  Holyhead,  with  their 
marching  baggage,  all  protected  from  the  weather,  in  a 
heavy  gale  of  wind,  during  which  no  other  steamer, 
except  the  mail  boat,  put  to  sea ;  her  draught  of  water 
on  this  occasion  was  9  ft.  4  in.  aft,  and  8  ft  11  in.  forward 
I  noticed  that  tho  Maid  of  Kent,  in  Calais  harbonr,  drew, 
when  light,  over  8  ft.  6  in. ;  it  appears  to  me,  therefore, 
that  a  vessel  of  our  type,  even  if  the  dimensions  had  to 
be  reduced,  could  easily  bo  constructed  so  as  to  afford 
very  superior  accommodation,  as  the  interior   can  be 
fitted  up  according  to  circumstances,  and  does  not  affect 
the  hull  of  the  vessel.    The  harbour  of  Calais  doee  not 
admit  of  vesaeb  beyond  a  certain  length  being  swung 
therein,  but  if  the  elbow  that  I  noticed  there,  and  which 
appeared  to  me  to  admit  of  a  vessel  much  over  200  ft-it 
swinging,  is  not  available,  owing  to  being  occasionally 
crowded  with  fishing  boats,  there  would  be  no  difficulty 
in  making  the  vessel  double-ended,  so  as  to  do  an  ay 
with  the  necessity  of  swinging  at  all.    I  am  not  awaro 
of  the  limit  of  beam  necessary  to  enable  the  vessels  to 
enter  the  docks  at  Dover,  or  the  difficulties  in  the  way 
of  widening  them  if  desirable.     In  dealing  categorically 
w-ith  the  questions  put  me,   I  may  observe  that,  with 
respect  to  1,  a,  i,  c,  d,  it  will  be  gathered  from  my  fore- 
going remarks  that  I  do  not  think  the  present  vessels,  as 
typified  in  the  Maid  of  Kent,  could  be  altered  advan- 
tageously to  suit  the  requiremente  of  the  service  accord- 
ing to  my  ideas,  being  altogether  too  small,  and  in  my 
experience  it  is  the  truest  economy  to  build  a  vessel  to 
suit  the  service   rather   than  alter  any  existing  type. 
With  respect  to  the  cabin  accommodation,  I  have  found 
nothing  is  so  difficult  as  to  please  the  general  public. 
What  IS   regarded  by  some  as  a-great  improvement  is 
denounced  by  others  as  a  mistake,  because  it  departs 
from  what  they  have  been  accustomed  to.    In  the  new 
bouts  now  being  built  under  my  supervision,  I  am  making 
the   sleeping    berths    much    wider,  than   the   ordinary 
allowance,  whereas  in  the  saloon  I  am  compelled  tu  ki<p 
to  the  ordinarj-  two  feet,  as,  if  wider,  they  arc  uncomfort- 
able seats  when  used  as  sofas.    The  ventilation  is  pro- 
vided for  by  mean  of  skylights,  ports,   common   co»l 
ventilators,  and  Shiel's  patent  fan,  which,  in  ooniittti'in 
with  trunks  placed  all  along  tho  cabins,  admits  titlicr  tbi- 
foul  air  being  carried  away  or  fresh  air  forced  down  at 
will.  No.  2,aandi,are,  I  think,  answered  in  my  furigving 
observations,      e,   I    have   lately  introduced    boxes,   in 
which  the  luggage  is  packed  and  hoisted  in  and  out  by 
means  of  the  steam  cranes,  acd,  being  on  wheels,  are 
capable  of  being  run  along  a  wharf,  and  on  board  the 
vessel  these,  according  to  the  reqairements  of  oar  service. 
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are  loaded  from  tho  vans  in  shipping  und  anloadod  into 
them  in  unshipping,  but  arrangements  might  easily  be 
made,  where  the  Ck'ain  goes  close  ulongsido  the  steamer,  to 
make  them  fit  into  the  laggage  vans  and  be  removed 
direct,  and  vice  veraa. 

3.  Answered  in  tay  foregoing  remarks. 

4.  I  have  no  donbt  Messrs.  Leslie  and  Co.  will  gladly 
afford  you  any  information  if  applied  to. 

5.  I  went  carefully  into  the  question  of  compound 
engines  with  the  makers,  themselves  great  advocates  of 
the  principle,  and  we  came  to  the  conclusion  that  for  our 
service  it  would  not  be  advisable;  the  advantiigcs,  viz., 
economy  of  space  and  coal,  not  being  counterbalanced 
by  the  extra  expense  in  first  cost,  and  more  careful 
supervision  required.  I  fancy  this  would  equally  apply 
to  the  Dover  service. 

In  submitting  the  foregoing  I  regret  that,  having 
much  to  occupy  me  at  the  present  moment,  I  have  been 
obliged  to  reply  hastily  to  the  queries  addressed  to  me. 
I  shall,  however,  be  happy  to  attend  personally  before 
the  committee  when  I  am  in  London,  to  give  any  further 
explanation  they  may  desire,  also  to  show  them  the 
drawings  of  our  boats  in  my  possession  if  they  wish  it. 
Your  obedient  servant, 

CuABLES  C.  Dent. 

P.S. — I  find  that  although  I  have  alluded  to  our 
type  of  steamer  I  have  omitted  to  state  what  it  is.  They 
are  paddle  vessels  with  a  lower  deck,  main  deck  (part  of 
which  aft  is  taken  up  by  the  lower  or  sleeping  saloon,  and 
forward  by  the  fore-cabin,  seamen,  and  firemen) 
and  upper  deck,  the  after  part  of  which  for 
about  60  feet  is  formed  into  a  saloon  by  carr}'ing 
the  bulwarks  up.  The  top  forms  a  promenade  deck, 
^e  bridge  is  also  formed  into  a  promenade  deck,  by 
.being  carried  to  the  outside  of  the  paddle-boxes,  its 
fore  and  aft  length  being  about  60  feet.  The  captain's 
cabin  and  steering  wheel,  are  on  this  deck,  and  the  fore- 
deck  is  covered  in  by  a  hurricane-deck  reaching  aft  to 
the  hatchway.  As  cattle-carrying  is  not  a  desideratum 
between  Dover  and  Calais,  I  should  be  inclined  to  dis- 
pense with  the  3rd  deck,  which  ought  to  enable  a  further 
reduction  in  the  draught  of  water.  Oar  boats  average 
firom  12  to  13  knots  all  the  year  round,  under  ul 
circumstances,  and  are  excellent  sea-boats,  no  weather 
stopping  them.  C.  C.  D. 

Xr.  John  White,  of  Cowes,  attended  and  gave  evi- 
dence as  follows : — He  said  he  had  not  crossed  the  Chan- 
nel for  the  last  ten  years,  and  was,  therefore,  not  much 
acquainted  with  the  present  accommodation  and  fittings 
«n  board  the  boats  between  Dover  and  Calais. 

Sr.  Tealon  asked  Hr.  White  to  look  at  a  plan  show- 
ing the  details  of  the  present  boats  with  the  fittings. 

Ifr.  White  said  it  would  take  some  time  to  examine 
the  plans  minutely,  and  come  to  any  conclusion  upon 
them,  but  in  his  opinion  there  was  greater  dilHculty  in 
fitting  the  cabin  than  in  building  the  ship.  Some  time 
ago  he  had  built  two  steamers  for  the  West  India  Uoyal 
Hail  Company,  the  drawings  for  which  originally  pro- 
yided  for  vessels  27  feet  deep,  but  previously  to  their 
1>eing  built  they  were  raised  upon,  and  a  spar  deck  put 
upon  them,  and  from  this  alteration  it  was  supposed 
there  would  be  great  diffioulty  in  obtaining  ventilation 
to  the  lower  cabins.  They  had,  therefore,  to  resort  to 
artificial  ventilation. 

Kr.  Beed  said  the  Holyhead  boats,  which  Admiral 
Schomberg  advocated,  had  hurricane  decks. 

Mr.  White,  in  reply  to  Lord  Clarence  Paget,  said  ho 
had  built  small  steamers  for  the  Guernsey  und  Jersey 
line  which  were  fitted  with  one  set  of  cabins  under  the 
deck.  There  was  no  ventilation  to  the  cabins  beyond 
the  hatchways,  sky-lights,  and  companions,  wilh  a  port 
or  two  at  the  side.  That  was  all  the  ventilation  consi- 
dered necessary  in  former  days. 

Admiral  Syder— Do  you  think  it  quite  impossible  to 


get  artificial  Ventilation  as  good  as  natural  ventilation? 
— I  shouM  think  not.  The  saloon  boats  appenr  to  be 
the  right  thing,  if  you  can  only  get  the  cabin  roof  4  (bet 
or  .5  feet  above  the  deck,  so  that  you  can  have  ventila- 
tion all  along  the  side.  That  is  the  present  arrange- 
ment of  tho  boats  running  between  Southampton  and 
Cowes.    They  are  about  160  feet  long. 

Lord  Clarence  Paget  said  the  great  complaint  with 

these  boats  was  that  the  wind  caught  them,  and  there 
was  a  difficulty  in  turning  them.  Would  it  not  be  pos- 
sible to  make  a  sort  of  compromise  between  the  deck 
cabins  and  the  old  plan,  and  to  sink  the  midship  part  so 
as  to  keep  it  down  much  lower  than  the  regular  saloon 
deck  would  bo  'i 

ICr.  White — That  is  the  plan  on  which  the  boats  I 
referred  to  were  built.  You  go  down  about  4  feet  to  the 
cabin,  and  tho  roof  rises  3  feet  or  4  feet  above  the  deck, 
allowing  for  ventilation  around  the  sides.  They  do  not 
complain  of  their  c:itching  the  wind.  The  top  of  the 
deck  is  about  18  inches  above  the  bulwarks,  the  cabins 
are  about  7  feet  high,  and  you  go  down  two  or  three 
steps,  so  that  they  do  not  rise  much  above  the  deck. 

Mr.  Tenlon — Are  you  aware  of  any  mode  of  fitting  up 
youf  cabin  which  would  neutralise  the  effect  of  motion 
in  a  vessel  ? 

Kr.  White — I  remember  when  I  was  a  boy  that  the 
Duke  of  Norfolk  had  the  whole  of  his  cabin  floor  made 
to  swing  like  a  swing  table.  I  do  not  know  what  the 
result  was,  except  that  groat  caution  was  necessaiy  in 
order  to  avoid  jamming  your  toes  as  the  yacht  rolled. 

Admiral  Byder — Is  a  saloon  (in  a  vessel  the  size  we 
are  talking  of)  consistent  with  having  a  covered  deck 
over  it,  bo  as  to  keep  the  passengers  dry  P — I  think  so. 

Captain  Soott  said  there  was  no  way  of  getting  good 
ventilation  except  by  throwing  up  the  central  portion  of 
the  deck,  and  cutting  port-holes  in  the  raised  sides  of 
the  structure  within  the  bulwark,  and  therefore  clear  of 
the  wash  of  the  sea. 

Admiral  Byder — Have  yon  had  any  experience  of 
artificial  ventilation  in  vessels  P — I  remember  in  build- 
ing revenue  cutters,  about  thirty-five  yean  ago,  they 
introduced  an  air  pump  into  some  of  them,  made  by 
Maudslay,  to  pump  the  foul  air  out  from  between  the 
skins,  and  of  course  the  fresh  air  would  then  rush  down. 
It  was  a  little  air  pump,  of  about  Ifi  inches  in  diameter. 
It  was  on  the  deck,  and  was  worked  every  morning ;  it 
was  supposed  to  prevent  dry  rot  in  the  timbers. 

Hr.  Beed  said  there  was  a  fan  applied,  not  long  ago, 
in  one  of  the  small  sloops  in  the  navy,  for  a  similar  pur- 
pose, and  the  furnaces  were  worked  from  this  fan  alone,  and 
the  result  was,  that  the  vessel  went  only  about  a  knot  }es8 
than  she  went  without ;  showing  that  you  could  get  a 
very  large  body  of  air  through  an  artificial  ventilator. 
Again,  only  a  few  weeks  ago,  he  had  been  over  the 
Ulattoti,  which  was  in  a  very  excellent  condition  with 
regard  to  ventilation,  but  it  was  almost  entirely 
artificial. 

Admiral  Byder  said  it  was  the  same  in  the  Soltptir 
when  he  visited  her.  They  went  right  down  to  the 
lower  decks,  and  found  the  air  came  through  holes  all 
round  the  timbers.  Artificial  ventilation  was  not  by  any 
means  to  be  despised. 

Mr.  Beed  said  that,  recently,  Mr.  Silber,  of  Wood-street, 
Cheapside,  had  shown  him  a  ventilator  which  adlowed 
a  considerable  amount  of  escape  of  air  without  the  pos- 
sibility of  water  passing  thruugh  ;  he  said  it  was  im- 
possible to  get  water  down  it,  even  by  throwing  pails  of 
water  over  U,  but  yet  it  allowed  the  air  to  pass  only. 

Mr.  Tenlon  said  that  was  a  roost  important  P°j?t-    He 
remembered,  on  one  occasion,  coming  from    ocoUand 
to  a  port  on  the   L  .ncashire  coast,  vbeio  IM    caUn 
was  ventiUted  by  a  fan,  there  be.ng  pe^f"^*?^'^?  in 
the  different  parts  under  the  deck,  jxist  ioo»'i  "^e  ^^^ 
Digitized  by  CjOOQ  IC 
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of  the  cabin  under  the  beam,  forming  a  tube,  through 
■which  the  air  was  carried  away  by  the  action  of  the 
fan.    It  seemed  to  work  -very  well. 

Admiral  Byder  thought  the  French  plan  of  ventilation 
was  the  best,  sucking  the  foul  air  downwards,  and 
carrying  it  off,  so  as  to  allow  the  fresh  air  to  enter 
above. 

Mr.  Edwin  Chadwick  said  he  believed  that  was  the 

Srinciple  on  which  the  French  had  succeeded  in  venti- 
iting  vessels  for  the  carriage  of  horses. 
Admiral  Ryder  said  he  was  a  juror  on  ventilation  at 
the  Paris  Exhibition,  and  he  found  that  M.  Hamlincourt 
was  the  great  authority  on  this  question  there.  He  had 
to  ventilate  the  Louvre,  and  many  other  large  build' 
ings  in  Paris,  and  he  did  it  all  upon  this  system,  ex- 
hausting the  bad  air  downwards. 

Captain  Seottsaid  a  steam-vessel  was  most  admirably 
adapted  for  such  a  system,  inasmuch  as  the  foul  air 
could  bo  drawn  at  once  into  the  fire-place. 

Mr.  Tenlon  asked  Mr.  White  if  he  knew  of  any  method 
by  which  the  interior  of  the  cabin  could  be  fitted  up 
in  a  superior  manner  to  that  at  present  in  use ;  if  he 
knew  of  any  method  by  which  the  sofas  could  bo  kept 
in  equilibrium  ?  At  a  previous  meeting  of  the  Com- 
mittee, it  was  said  that  the  sick  bays  in  men-of-war 
were  so  fitted  up  that  the  patient  lying  in  his  berth  re- 
mained almost  in  a  state  of  rest,  and  it  occured  to  the 
"  "CCmmittee  that  if  that  principle  could  be  applied  to 
sofas  in  steam-vessels,  it  would  add  greatly  to  the  com- 
fort of  passengers. 

Mr.  White  said  perhaps  the  principle  of  a  swing-table 
might  be  applied,  but  he  had  had  no  past  experience  in 
the  matter. 


Mr.  Henry  Bessemer  then  explained  to  the  Committee 
his  idea  for  preventing  sea-sickness  by  keeping  the 
cabin  in  equilibrium.  He  showed  a  model  of  a  circular 
saloon  cabin,  so  constructed  as  to  preserve  its  level  by  the 
force  of  gravity.  He  added — This  is  not  the  principle  I 
am  really  trying  to  work  out,  but  it  is  only  illustrative 
of  the  first  idea  I  entertained  with  regard  to  the  steadi- 
ness of  a  ship's  cabin.  In  this  form  of  apparatus  there 
is  this,  a  disadvantage,  viz.,  if  the  passengers  walk  from 
side  to  side  in  a  body,  their  weight  would  at  once  pro- 
duce a  tipping  motion,  and  if  nine  or  ten  people  were 
to  perpetually  walk  backwards  or  forwards  they  would 
got  up  a  considerable  amount  of  oscillation;  but  I 
shall  have  a  model  ready  in  a  few  weeks  time, 
twenty  feet  long  and  twenty  feet  beam,  by  which  I 
hope  to  show  practically  how  this  may  be  kept  under 
control  by  hydraulic  force.  I  propose  now  to  make  a 
much  flatter  top  to  the  saloon,  and  make  nn  upper  deck 
upon  it,  because,  if  the  lower  platform  remains  horizontal, 
of  course  the  upper  deck  will  remain  in  the  same 
position,  and  therefore,  instead  of  being  confined,  as 
usual,  to  the  paddle-boxes,  there  will  be  a  large  area  on 
the  top  for  a  promenade.  There  is  another  risk  in 
trusting  simply  to  the  force  of  gravity,  that,  if  the  ship 
should  make  tolerably  regular  pulsations,  they  might 
accord  with  the  length  of  the  pendulum,  and  thus  set  up 
a  pendulous  motion,  which  would  be  very  inconvenient, 
even  if  the  motion  so  Bct  up  were  not  so  great  as  that 
resulting  from  the  motion  of  the  vessel  itself.  As  a 
means  of  keeping  the  floor  horizontal,  I  propose  to 
suspend  the  cabin  on  axes  in  both  directions,  but  in 
other  cases  allowing  play  in  only  one  direction.  For 
instance,  if  we  have  a  ship  of  300  or  400  feet  long,  and 
occupy  the  central  part  of  it  with  the  cabin,  the 
amount  of  pitch  would  not  be  great ;  and  if  wo  descend 
to  that  point  in  the  ship  about  which  it  really  oscillates, 
the  motion  there  is  almost  ntl,  as  far  as  pitch  is  con- 
cerned, although  there  might  be  a  great  roll.  There- 
fore, I  propose  to  make  the  cabin  on  two  axes  in  the 
direction  of  its  length,  allowing  the  floor  of  the  cabip  to 
partake  of  the  motion  of  the  central  part  of  the  vessel, 


at  the  same  time  entirely  preventing  the  roll,  which  will 
simplify  the  matter  to  a  peat  extent.    We  then  have 
the  cabin  on  axes  in  one  direction  only.   And  I  may  now 
illustrate,  by  tbe  application  of  hydraulic  power  to  other 
purposes,  how  I  propose  to  keep  the  cabin  steady.      I 
refer  to  my  converting  apparatus  for  making  steel.    We 
have  there  a  vessel  containing  about  five  tons  of  fluid 
metal  which  has  occupied  a  vertical  position,  but  has  to 
assume  a  horizontal  position  in  order  to  poor  out  the 
metal.  The  vessel  holds  about  five  tons.  It  is  suspended 
on  axes,  and  at  a  certain  point  the  fluid  distributes  itself 
all  along  the  vessel  in  such  a  way  that  a  very  slight 
motion  will  cause  it  to  flow  out.      The  surface  of  the 
fluid  is  about  10  feet  in  length  and  five  feet  in  width,  and 
when  it  comes  nearly  to  the  level  of  the  opening  a  dip 
of  one-eight  of  an  inch,  or  a  mean  of  one-sixteenth  over 
the  whole  area,  would  be  equal  to  about  6  lbs.  per  foot, 
or  2001b8.  over  the  whole  surface.     If,  therefore,  the 
mouth  of  the  vessel  is  altered  one-eighth  of  an  inch,  200 
lbs.  of  the  fluid  will  run  out  by  that  alteration  of  the 
level,  and  this  can  be  effected  with  the  ereatest  ease  by 
a  boy  or  man  at  a  distance  of  60  feet_  from  the  vessel, 
having   handles  before  him  communicating  with  the 
hydraulic  apparatus.    So  accurately  can  he  regulate  it 
that  not  only  can  he  pour  out  200  cwt.,  but  he  can  even 
pour  out  20  lbs.,  or  whatever  quantity  he  likes,  and 
stop  it  immediately,  so  that,  practically,  the  elevation 
or  depression  of  one  of  these  converting  vessels  of  the 
weight  of  16  tons",  can  be  effected  with  the  greatest  eaae 
to  less  than  the  sixteenth  of  an  inch,  by  a  boy  at  some 
60  feet  distance.    I  propose  to  apply_  the  same  principle 
to  keeping  the  floor  of  the  ships'  cabin  level.  Of  course, 
if  the  level  of  a  fluid  can  be  kept  to  so  great  a  nicety,  a 
solid  floor  acted  upon  by  the  same  mechanical  force  can 
be  controlled  in  like  manner.     I  therefore  propose  to  . 
have  a  man  attending  to  an  apparatus  of  this  kind, 
which  raises  or  lowers  any  point  required  by  means  of 
an  equilibrium  valve.     It  works  with  the  greatest  pos- 
sible nicety.  This  equilibrium  valve  is  made  so  absolutely 
in  equilibrium  that  it  works  with  the  greatest  possible 
ease,  and  a  power  of  five  or  six  pounds'  weight  exerted 
at  the  handle  would  administer  a  power  of  some  30  or 
40  tons  if  necessary  to  the  floor  of  the  chamber.  There- 
fore, if  from  any  cause  the  passengers  all  walked  to  one 
side  of  the  vessel,  and  thus  threw  a  weight  of  10  or 
12  tons  on  that  side,  the  effect  would  be  simply  to 
throw  no  more  work  on  the  handle,  but  it  would  be  en- 
tirely controllable   by  means  of  this  apparatus.     "The 
man  would  have  a  spirit  level  in  front  of  him,  or  rather 
three  levels.     One  an  absolute  level,  another  hcnt  at  a 
very  minute  angle,  and  the  third  bent  at  a  larger  angle. 
He  will  watch  the  bubble  in  level  No.  1,  and  his  object 
would  be  to  see  that  that  does  not  move  to  either  end,and 
ho  would  varv  the  handle  as  he  saw  necessar)'.  If  it  moves 
more  than  No.  1  level  will  indicate,  then  No.  'i  cornea 
in ;  and  if  ho  should  bo  a  little  more  careless,  and  the 
equilibrium  is  still  more  disturbed,  then  level   No.  3 
shows  him  how  to  set  it  right.     In  this  way  he  can 
judge  not  only  whether  it  ia  absolutely  level  or  not,  but 
that  it  varies  by  certain  increments  bv  these  two  other 
guages.    His  whole  duty  will  be  simply  to  stand  on  the 
still  floor  and  move  the  handle  as  the  vessel  rolls  or 
pitches  this  way  or  that     Mr.  Bessemer  then  went  on 
to  explain,  by  the  aid  of  diagrams,  the  construction  of 
the  valves  by  which  the  hydraulic  pressure  was  pro- 
posed to  bo  applied,  and  which  prevented  any  play  in 
the  apparatus. 

lord  Clarence  Paget  asked  if  this  plan  would  aflcct 
both  the  rolling  and  the  pitching  ? 

Mr.  Bessemer  said  he  could  do  so  if  necessary,  but  it 
would  be  simpler  to  control  the  rolling  only.  In  that 
case  the  cabin  might  be  150  feet  in  length,  and  the  only 
tendency  that  such  a  suspended  cabin  would  have  to 
move  with  the  ship  would  be  the  friction  of  the  axes  on 
which  it  rested.  And  all  that  the  man  would  have  to 
do  would  be  to  administer  a  power  so  groat  that  the 
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friction  of  the  axes  did  not  allow  it  to  be  carried  with 
it,  and  alio  to  provide  against  the  motion  caused  by  the 
passengers  moving  about. 

Admiral  B^der  asked  what  would  be  the  result  sup- 
posing anything  happened,  such  as  a  pipe  bursting. 

Kr.  Bessemer — It  might  be  fixed  anywhere  by  a  stop 
or  break,  and  then  it  would  at  once  partake  of  the  ordinary 
motion  of  a  ship,  and  would  cease  to  have  any  advantage 
for  that  voyage. 

Admiral  Byder  said  one  of  the  most  disagreeable 
effects  was  not  the  pitching,  but  the  sensation  of  the 
Teasel  falling  firom  beneath  you. 

Ux.  Bessemer  said  he  believed  it  had -been  observed 
by  Mr.  Beed  that  although  the  end  of  a  ship  went  up 
and  down  very  much,  anaa  person  in  that  position  felt 
as  if  his  body  was  falling  away  from  his  stomach,  yet 
if  yon  went  down  to  the  centre  of  the  vessel,  to  the 

foint  on  which  it  oscillated,  there  was  none  of  that  motion, 
t  was  very  much  like  a  see-saw,  there  was  a  deal  of 
motion  at  each  end  of  the  plank,  but  little  or  none  at 
the  fulcrum.  He  hoped,  in  the  course  of  a  few  weeks, 
to  have  the  model  he  had  spoken  of  so  far  completed 
that  half-a<dozen  passengers  might  try  the  effect.  The 
cabin  floor  is  16  feet  by  10  feet,  and  he  hoped  to  keep  the 
level  within  one  or  two  inches  of  horizontal  play  through- 
out. That  he  could  ascertain  exactly,  as  he  had  con- 
structed a  very  simple  little  instrument  for  ascertaining 
the  amount  of  roll  of  vessels,  which  consists  simply  of  a 
spirit  level  in  a  curve  divided  into  degrees.  This  being 
fistened  to  the  deck,  as  the  ship  roUed  the  little  bubble 
would  always  keep  the  highest  point  in  the  curve,  and 
show  the  angle  of  depression. 

Admiral  Byder  said  he  had  tried  that  plan  at  sea  the 
other  day  and  found  it  did  not  quite  answer,  as  the  fluid 
swam  backwards  and  forwards  in  the  tube,  and  the 
bubble  did  not  always  keep  its  place.  The  French  had 
gone  into  this  subject  very  closely,  and  they  had  satisfied 
themselves  that  there  was  no  constant  axis  of  motion  in 
a  ship,  but  that,  as  she  moved  about,  the  axis  was  con- 
stanUy  shifting,  so  that  there  was  no  fixed  point  at 
which  the  level  could  he  placed. 

Xr.  Bessemer  said  he  agreed  that  it  was  impossible  to 
ascertain  the  roll  quite  accurately ;  he  had  seen  a  pendu- 
lum tried  for  this  purpose,  but  it  did  not  answer,  for  the 
pendulum  might  get  a  swinging  motion  of  its  own.  A 
great  deal  of  the  di£Sculty  in  the  case  of  spirit  levels 
might  be  got  over  by  having  a  very  small  bubble  of  air. 
Of  course,  if  there  were  a  small  quantity  of  spirit  in  the 
gauge  and  a  large  air-bubble,  the  fluid  would  wash  back- 
wards and  forwards,  but  if  you  took  a  two-inch  tube  and 
filled  it  with  spirit,  only  leaving  room  for  a  globule  of 
air,  ^  or  ^  of  an  inch  in  diameter,  practically  thero  was 
no  room  lor  the  spirit  to  move  in. 

Captain  Scott  said  be  had  gone  into  this  question 
minutely ;  if  the  tube  were  nearly  filled  it  would  not  go 
from  end  to  end,  but  with  a  large  tube  with  a  large 
space  of  air,  there  was  no  donbt  it  would  wash  back  waMs 
and  forwards. 

Lord  Clarence  Paget  asked  if  the  hydraulic  apparatus 
could  be  worked  as  quickly  as  the  waves  acted  on  a  small 
vessel!' 

Kr.  Bessemer— I  have  observed  the  sleight  of  hand  that 
men  acquire  in  various  mechanical  arts  where  they  have 
a  certain  thing  to  do  and  that  only ;  and  it  is  really 
marvellous  how,  in  three  or  four  weeks,  a  man  will  do 
with  ease  what  would  have  been  pronounced  an  nttor 
impossibility.  Take,  for  example,  the  forging  of  steel ; 
a  man  will  take  a  bar  of  steel,  which  has  to  be  forged 
into  an  octagon  shape,  and  he  will  pass  it  under  a  heavy 
hammer,  striking  about  300  blows  a  minute,  and  wiU 
tarn  it  exactly  f  of  a  revolution  at  each  stroke,  and  the 
whole  of  the  bar  is  forged  with  the  greatest  exactitude, 
though  he  has  to  alter  the  angle  every  300th  part  of  a 
mint^.    The  aotion  of  a  steain-hammer  is  very  similar. 


a  man  may  either  crack  a  nut  or  smash  a  large  piece  of 
iron,  although  in  that  case  he  has  an  elastic  fluid  to  deal 
with,  and  has  to  calculate  with  a  much  greater  nicety 
when  he  has  to  let  it  on  and  off,  than  in  the  case  of 
hydraulic  apparatus  where  there  is  no  elasticity. 

Admiral  Byder  said  the  same  thing  was  illustrated  by 
a  man  balancing  a  pole  on  his  chin  with  a  boy  on  the 
top  of  it. 

Hr.  Bessemer  said  he  did  not  think  there  wonld  be 
any  difficulty  as  far  as  the  dexterity  of  management  was 
concerned,  but  at  the  same  time  he  thought  eventually 
a  self-acting  apparatus  might  be  devised.  He  had 
already  devised  one,  but  would  not  speak  of  it  with  any 
confidence  until  he  had  made  further  experiments.  His 
simple  opinion  was  that  it  could  be  done,  and  if  he  did 
not  succeed  in  doing  it,  he  had  no  doubt  some  one  else 
would.  If  the  system  were  established  that  hydraulic 
power  was  to  be  used  for  keeping  a  cabin-floor  horizontal 
in  a  pitching  or  rolling  vessel,  there  was  no  doubt 
that  that  would  soon  be  made  self-acting  either  by  him- 
self or  some  other  inventor. 

Lord  Clarenee  Paget  said  it  would  act  itself  if  it  were 
hung  on  pivots.  He  nnderstood  the  hydranlic  power 
was  only  to  regulate  it. 

Kr.  Bessemer  said  he  intended  to  get  rid  of  the  weight 
altogether,  because,  if  you  depended  upon  that,  there 
was  always  the  possibility  of  oscillation  being  produced 
like  any  other  pendulum;  he  intended,  therefore,  to 
depend  entirely  upon  hydraulic  power. 

Lord  Clarence  Paget  said,  in  that  case,  if  the  man  left 
the  valve  for  a  moment,  the  cabin  would  follow  the 
motion  of  the  vessel. 

ICr.  Bessemer  said  that  was  the  case,  therefore  he 
should  propose  to  have  two  sets  of  valves  and  two  men, 
in  order  to  avoid  any  chance  of  neglect. 

Lord  Clarence  Paget — ^Have  you  contemplated  how 
many  degrees  a  vessel  will  roll  ?  Sometimes  she  would 
roll  15  or  20  degrees,  would  the  apparatus  work  up  to 
that  extreme  P — I  should  allow  for  a  greater  amount 
of  rolling  than  could  possibly  be  anticipated,  in  order  to 
avoid  any  danger  of  a  sudden  jar. 

Mr.  B.  Chadwiek— AVould  not  this  principle  that  you 
have  described  on  a  large  scale,  bo  applicable  on  a  small 
scale  to  sofas  or  couches  when  suspended  on  jimbals, 
especially  if  the  suspension  were  effected  by  means  of  an 
elastic  substance  ? — I  see  no  difficulty  in  applying 
the  hydraulic  principle  to  sofas  or  to  any  similar  fixtures 
about  the  vessel  as  well  as  to  the  cabin.  I  have  not 
turned  my  attention  to  that  part  of  the  subject ;  but  at 
present  I  see  no  difficulty  in  accomplishing  it. 

Admiral  Byder — As  I  understand,  Mr.  Bessemer  would 
undertake  to  have  one  hundred  sofas  all  kept  level  by 
one  man. 

Mr.  Bessemer  said  he  thought  that  could  be  done, 
though  he  had  not  directed  his  attention  to  it.  It  mntt, 
however,  be  understood  that  all  sofas  or  couches  whose 
axes  are  far  removed  from  the  centres  about  which  the 
vessel  pitches  or  rolls,  will  partake  of  the  upward  and 
downward  motion  due  to  their  relative  distance  from 
such  centres,  notwithstanding  that  each  such  sofa  may 
bo  made  to  preserve  a  horizontal  position,  and  hence 
such  suspended  sofas  can,  under  any  circumstances,  add 
bat  very  little  to  the  chances  of  avoiding  sea-sickness. 
He  added  that,  when  the  model  he  was  engaged  upon  was 
completed,  which  would  be  in  the  course  of  four  or  five 
weeks,  he  should  be  happy  to  show  it  to  any  of  tho 
Committee. 

Hr.  Tenlon  asked  Hr.  White  if  he  wonld  kindly 
furnish  the  Committee  with  any  information  as  to  the 
fittings  of  vessels,  which,  it  appeared  to  the  Committee 
must  remain  of  a  draught  not  greater  than  7ft.  6in. 
until  the  harbours  on  the  French  coast  were  increased 
in  depth.      One  of  the  points  mentioned  to  the  Copi- 
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mittee  was  with  regard  to  the  deficiency  of  water-closet 
accommodation.  In  the  event  of  sea-sickness,  it  was  a 
great  desideratum  to  get  rid  of  it  as  soon  as  possible. 

Mr.  White  said  it  is  well  known  that  water-closets 
were  a  great  nuisance  everywhere,  especially  on  board 
yachts  and  other  vessels.  It  had  been  usual  to  have 
closets  which  forced  tho  soil  under  the  water,  but  they 
were  constantly  getting  out  of  order,  and  always  took 
a  week  or  two  m  repairing.  If  possible  the  water- 
closets  should  be  pliced  above  tho  water-level,  so  as  to 
work  in  the  ordinary  way. 

Admirtl  Byder  asked  Mr.  White  whether,  for  very 
short  passages,  such  as  from  Dover  to  Calais,  it  misht  not 
be  well  to  introduce  earth-cloaeta,  and  thus,  while  pre- 
venting bad  smells,  avoid  all  necessity  for  "furcing  the  soil 
under  the  water,"  as  described  by  Mr.  White,  a  trouble- 
some and  difficult  process  almost  impossible  for  ladies, 
and  which  passengers  unaccustomed  to  ships  do  not 
nndtTstand ;  their  ignotance  and  inexperience  frequently 
making  the  closeta  quite  unusable  a  few  minutes  after 
leaving  harbour. 

Hr.  White  saw  no  difficulty  in  the  application  of 
earth-closets  for  these  short  passages.  Mr.  White  then 
showed  the  committee  a  rough  sketch  of  the  boats  ply- 
ing betweeen  Southampton  and  Cowes,  showing  the 
manner  in  which  the  roof  of  the  cabin  came  above  the 
deck ;  there  was  a  promenade  on  the  top  ;  and  in  answer 
to  Lord  Clarence  Paget  he  said  it  was  not  found  to  in- 
terfere with  the  stowage  of  the  boats,  as  they  could  be 
twung  on  davits  high  enough  to  allow  of  the  passengers 
walking  underneath. 

Lord  Clarence  Paget  asked  if  this  construction" would 
not  reduce  the  number  of  passengers  ? 

Mr.  White  said  he  thought  not,  as  there  was  one  tier 
of  Cabins  under  the  deck ;  it  was  thought  that  the 
saloon-decked  vessels  would  not  answer  between 
Bouthamton  and  Cowes,on  account  of  the  roUinf^  motion, 
which  was  much  the  same  there  as  between  Dover  and 
Calais,  but  it  was  found  in  practice  that  they  answered 
every  expectation. 

Lord  Clarence  Paget  asked  where  the  beams  went 
across  to  strengthen  the  vessel  ? 

Mr.  White  said  they  went  under  the  saloon  deck  floor; 
there  were  only  one  set  of  beams. 

Mr.  Tenlon  asked  how  the  cabins  would  be  ventilated  ? 

Mr.  White  said  there  might  bo  a  tube  coming  down 
the  centre,  divided  in  half,  so  as  to  make  a  down-cast 
and  an  up-cast,  and  if  this  were  made  of  glass  it  would 
also  give  light.  At  the  same  time  he  did  not  think  an 
air-pump  was  at  all  a  bad  thing.  There  was  a  deal  of 
carbonic  acid  gas  about  the  cabin  of  a  vessel  which  re- 
quired a  great  deal  of  kicking  out. 

Captain  Soott  said  the  same  kind  of  thing  had  re-, 
oently  been  applied  to  houses,  as  he  had  boon  recently 
informed  by  builders.  A  pipe  ran  up  near  the  fire- 
place with  an  opening  near  the  top  of  the  room,  down 
which  the  heat  and  foul  air  came,  the  draught  of  the  dro 
drawing  it  downwards.  He  understood  this  worked  admi- 
rably, Ihe  same  kind  of  thing  might  bo  carried  out 
under  the  floor  of  a  cabin,  and  thus  tho  wholo  of  the 
foul  air  might  be  drawn  off. 

Mr.  E.  Chadwiok  said  that  Captain  Douglas  Oalton's 
ventilating  chimney  acted  very  much  in  the  same  way, 
and  changed  the  air  in  a  room  with  great  regularity. 

Admiral  Byder  said  there  was  a  plan  now  coming 
into  use  a  good  deal  in  schools,  by  which  the  fresh-air 
chamber  was  placed  behind  the  fire-place,  so  that  the 
air  was  warm  before  entering  the  room. 

Mr.  Tenlon— The  new  buildings  of  the  London 
Orphan  Anylam  at  Watford  are  so  ventilated. 


A  lady,  the  daughter  of  a  distingubhed  atateg- 
man  deceased,  sends  the  following  :^ 

There  is  one  branch  of  the  arrangements  for  transit 
between  England  and  this  Continent  that  urgently 
demands — and,  at  the  same  time,  readily  admits  of— im- 
provement— the  conveyance  of  baggage. 

At  present  every  single  package  is  wheeled  on  a  har- 
row down  the  railway  platform,  and  packed  in  a  waggon 
for  conveyance  to  the  coast.  On  arrival  there,  each  one 
is  separately  taken  out  of  the  waggon,  conveyed^  to  the 
steamer,  and  either  lowered  into  the  hold  or  piled  on 
deck,  tho  converse  operation  being  performed  on  disem- 
barkation on  the  opposite  coast  previous  to  continuing 
the journey. 

The  results  are : — 

1.  Great  loss  of  time.  I  have  myself  been  detained 
at  Folkestone  above  an  hour  whilst  the  baggage  of  an 
unusually  large  party  of  travellers  was  thus  landed  and 
repacked  in  the  railway  waggons. 

2.  Great  damage  to  the  luggage.  Every  traveller  can 
testify  to  the  covers  torn,  straps  pulled  off,  light  cases 
crushed,  heavy  boxes  dinted  and  otherwise  injured,  by 
the  hasty  removals,  the  articles  being  often  actually 
thrown  dowii,  without  the  least  consideration  as  to  the 
consequences  to  them  and  on  those  upon  which  they  may 
fall. 

3.  Unnecessary  confusion  and  delay  in  reclaiming  the 
baggage.  A  traveller  (or  a  party)  may  see  all  his  pro- 
perly safely  deposited  in  one  pile  on  starting,  but  before 
arrival  the  chances  are  that  the  several  "pieces"  (to 
borrow  a  French  term)  are  scattered  tax  and  wide.  I 
have  myself  known  our  four  boxes  come  out  of  three 
different  waggons — ono  quite  in  front  of  the  train,  the 
two  others  near  tho  end  of  it  Every  ono  can  perceive 
tho  amount  of  extra  labour,  vexation,  and  loss  of  tune 
that  must  result  from  such  disorder. 

All  these  evils  might  be  diminished  to  a  very  great 
degree  by  a  simple  and  immediately  practicable  change 
of  management.  On  some  of  the  railway  platforms 
(perhaps  on  the  Continent)  I  have  seen  some  laige  crates 
— on  small,  low  wheels— used  for  the  removal  of  bag- 
gage from  ono  part  of  the  platform  to  another.  There 
could  be  no  difficulty  in  so  constructing  them  and  the 
railway  waggons  that  the  crates  should  be  wheeled  into 
the  waggons,  out  of  them  into  tho  vessel,  and  again  out 
of  the  vessel  into  railway  waggons,  with  their  contents 
undisturbed,  so  that  they  would  reach  their  final  des- 
tination exactly  as  first  packed.  Of  course  there  must 
be  separate  crates  for  (Efferent  deatinations,  as  uiere 
now  are,  in  some  cases,  separate  waggons;  "i*  °5 
stopping  at  the  several  stations  nothing  need  be  touched 
save  what  is  addressed  to  that  station.  If  necessary, 
a  crate  might  be  shared  between  three  or  four  adjoimng 
stJitions ;  or,  where  there  was  much  for  delivery  at  one 
station,  the  entire  crate  might  be  wheeled  out  and  left 
behind,  without  waiting  to  unpack  it.  For  the  long 
journeys  of  registered  baggage,  as  from  I^ondon  to  Pans, 
or  for  Marseilles,  or  for  Brussels,  vrhere  there  would  be 
several  crates  required,  it  would  be  desirable  to  number 
them,  and  to  issue  luggage-tickets  bearing  corresponding 
numbers.  Thus  a  party,  having  seen  their  boxes  con- 
signed to  tho  crate,  "  Paris,  6,"  at  the  Victoria-sUtion, 
would,  on  arrival  at  the  Paris  gare,  look  out  for  the  sam^ 
and  keep  close  to  it  till  the  proper  official  came  to  unpack 
it,  receiving  then  all  their  property  together,  with  only 
the  fair  wear  and  tear  of  the  journey,  instead  of  runnmg 
about  from  one  waggon  to  another,  finding  ona  bag  here 
and  another  there,  one  scratched  and  another  brokan, 
with  great  risk  of  losing  some  of  those  first  recoverea 
before  all  the  rest  have  been  found. 

There  might,  probably,  be  some  still  better  mode  de- 
vised; this  is  recommended  merely  as  immedi»t«ir 
practicable  with  very  little  alteration  of  the  preseat 
steamers  and  railway  rolling-stock. 
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AKinrAL  IKISRKATIONAL  EZHIBITIOITS. 


Tho  offices  of  the  CommiasioneTs  are  at  Upper  Ken- 
Bin<;toQ-gora,  London,  W.,  Major-Ganeral  Scott,  C.B., 
aecretary.  

Th«  various  committeea  appointed  to  select,  from  the 
lar^^d  number  of  objects  sent  in  in  answer  to  the 
invitation  of  the  Commiasioners,  for  exhibition  in 
tho  various  classes  of  Fine  Arts  and  Manufactures 
included  in  this  year's  exhibition,  have  now 
finished  thsir  labours,  and  it  is  a  matter  for  congratula- 
tion by  the  gener.tl  public,  that  the  committoes  have 
been  extremely  rigid  in  their  selection,  and  that  con- 
sequently all  articles  exhibited  will  be  of  the  very 
highest  standard  and  class  possible.  So  careful  have 
they  been  that  in  one  instance,  out  of  sixteen  hundred 
articles  sent  in,  over  a  thousand  have  been  rejected.  From 
this  may  be  gathered  the  fact  that  the  object  of  the 
commmiasioners  is  not  to  cover  their  walls  and  fill 
their  cases  only,  but  that  every  article  ex- 
hibited, whether  in  the  department  of  Fine  Arts, 
in  the  Industrial,  or  iq  that  of  the  Scientific  de- 
partment will  possess  that  merit,  whether  of  art,  or 
manufacture,  or  design,  as  shall  be  of  value  to  the 
public,  either  as  showing  the  progress  that  is  being  made 
in  any  pirticular  branch  of  manufacture,  or  as  iUuatra- 
tive  of  new  ideas  and  new  principles  as  developed  in 
scientific  instruments.  It  is  also  a  guarantee  that 
mediocrity  will  find  no  home  in  the  exhibition  build- 
ings, but  that  the  members  of  the  committees,  according. 
to  the  light  that  is  within  them,  will  do  their  best  in  the 
interests  of  the  public  to  submit  only  such  articles  for 
their  consideration  and  study  as  shall  possesa  aufficient 
merit  to  deserve  that  consideration  and  study.  It  is 
passible  that  the  number  of  articles  exhibited  may  not 
be  ao  great  as  last  year,  but  at  least  they  will  be  up  to 
the  character  that  befits  those  that  should  find  a  place 
in  such  an  exhibition. 

Official  Beception  on  the  27t]i  inst. — The  following 
are  tho  details  of  the  official  reception  by  his  Royal 
Highness  the  Duke  of  Edinburgh : — The  Royal  Albert 
Hall  and  the  Orchard  entrances  of  the  Exhibition  will 
be  opened  at  8  p.m.  His  Royal  Bighness  the  Duke  of 
Edinburgh,  K.G.,  will  arrive  by  the  royal  entrance  of  the 
Albert  Uall,  where  he  will  be  mot  by  her  Majesty's 
Commissioners,  who  will  accompany  him  to  the  Arena. 
Foreign  ambassadors,  her  Majesty's  Ministers,  and  other 
distinguished  personages,  will  assemble  in  the  Arena. 
His  Koyal  Highness  the  Duke  of  Edinburgh,  after 
passing  through  the  Hall,  will  visit  the  foreign  and 
British  picture  galleries,  and  will  then  return  through 
the  arena  of  the  Hall  to  the  royal  entrance.  Only  those 
persons  whose  invitiition  cards  bear  the  words  "  Pass  to 
Arena,"  will  be  admitted  to  that  part  of  the  Hall,  until 
after  his  Royal  Highness  the  Duke  of  Edinburgh  has 
proceeded  to  the  picture  galleries.  All  other  invitation 
cards  will  admit  to  the  gallery  and  balcony  of  the  Hall, 
and  to  the  picture  galleries  of  the  Exhibition,  seat- 
holders  in  the  Hall  proceeding,  if  they  see  fit,  to  their 
own  stalls  and  boxes.  The  most  convenient  entrances 
for  those  persons  who  wish  to  be  present  in  the  BUI  will 
therefore  be  the  East  and  West  Qallery  Entrances,  and 
the  East  and  West  Balcony  Entrances.  The  nearest 
entrance  to  the  foreign  picture  gallery  is  that  in  Exhi- 
bition road ;  that  in  Prince  Albert's-road  is  nearest  to 
the  British  picture  gallery.  The  band  of  the  Royal 
Artillery  will  perform  in  the  Royal  Albert  Hall,  the 
Orenadier  Guards,  &c.,  in  tho  Conservatory  and  picture 
galleries.  Performances  will  also  be  given  on  the  great 
organ  in  the  Royal  Albert  Hall.  All  persons  must  pro- 
duce their  cards  of  invitation  upon  entering,  as  the  pre- 
sentation of  the  season  ticket  without  an  invitation  card 
will  not  insure  aihnisaion.     Holders  of  season  tickets 


should  therefore  as  soon  as  poasible  obtain  these  special 
invitations,  which  they  can  do  by  applying  to  the  agent 
who  supplied  them.  Those  who  obt  lined  their  season 
tickets  from  the  Society  of  Arts,  should  at  once  apply  to 
the  Financial  Officer,  Mr.  8.  T.  Davenport. 

People's  Concerts  at  the  Albert-hall. — These  concerts 
have  buen  uniformly  successful,  both  as  to  the  at- 
tendance and  tho  char.ict-r  of  tho  music  performed. 
Next  Thursilay  his  Royal  Highness  tho  Duke  of  Elin- 
burgh  has  sii^nified  his  intention  of  being  present  nt  a 
concert  of  English  ballad  music,  under  tho  direction  of 
Mr.  Land. 

Fhotography. — The  Heliotype  Company  have  been 
granted  the  exclusive  right  of  supplying  the  public  with 
photographs  of  the  buildings  and  objects  exhibited. 
These  photographs  will  bo  printed  by  what  is  known  as 
the  Heliotype  process,  which  consists  of  printing  in 
carbon,  by  which  permanence  is  secured.  A  separate 
portrait  department  has  bcfn  establiahed,  which  will  be 
under  the  charge  of  Dr.  Wallich,  of  Kensington,  and 
the  printing  of  these  in  carbon  will  be  a  new  feature  in 
portrait  photography. 

French  Fine  Art. — Among  the  pictures  that  will  be 
exhibited  are  several  incidents  in  the  late  war  and  siege 
of  Paris. 


CORSBSPOlfDEHCB. 


TRINKETS  AND  THEIR  MANUFACTURE. 

Sib, — ^The  paper  read  by  Mr.  Larkins  on  "  Trinkets 
and  their  Manufacture"  brings  to  our  notice  the  im- 
portant fact  that,  in  consequence  of  the  low  quality  of 
gold  used  in  the  manufacture  of  jewellery  in  this  country, 
our  export  trade  is  far  below  what  it  should  be. 

Two  thinea  are  necessary  to  place  the  English  manu- 
facturers in  a  position  to  compete  successfully  with  their 
French  neighbours: — 

1.  To  have  no  article  of  jewellery  hall-marked  below 
18  or  15  carats. 

2.  That  auch  new  regulations  should  be  introdnced  by 
the  Goldsmiths' -hall  as  would  give  manufacturers  the 
opportunity  of  having  any  article  marked,  however 
light  or  delicate  ita  construction.  The  present  rules  in 
force,  which  are  old  and  unsuited  to  modem  work,  will 
only  allow  of  auch  articles  being  atamped  as  are  of  a 
plain  and  solid  make ;  while  those  that  are  light  and 
fashionable  and  have  any  artistic  merit  cannot  be. 

In  view  of  the  forthcoming  Exhibition,  when  public 
attention  will  bo  drawn  to  the  manufacture  of  jewellery, 
tho  Society  of  Arts  might,  by  using  its  powerful  in- 
fluence, so  reform  the  present  system  as  to  confer  a 
benefit  on  the  public,  give  satisfaction  to  the  retail 
houses  of  the  trade,  and  place  manufacturers  in  » 
position  to  greatly  extend  their  present  limited  foreign 
trade. — I  am.  &o.,  B.  H.  T. 

Harob  20,  18T2. 


BRAINARD'S  REFRIGERATORS. 

Messrs.  L.  do  Fontainemoreau  and  Co.,  patent  agents, 
of  4,  South-place,  Finsbury,  have  forwarded  a  drawing 
and  description  of  Mr.  E.  D.  Brainard'a  improvements 
in  ice  -  houses,  store  -  rooms,  and  refrigcratore.  This 
invention  has  been  patented  in  the  United  States, 
Enaland,  and  the  Continent. 

Mr.  Brainard  employs  metallic  surfaces  withm  the 
chamber,  upon  which  the  vapour  of  the  atmoaphero  ia 
deposited  by  condensation,  and  then  conducted  from  the 
chamber,  without  coming  in  contact  with  the  ice.  By 
these  means  he  claims  that  he  is  enabled  to  keep  his  ice- 
chnmber  at  the  lowest  practical  temperatiire,  both  dry 
and  sweet,  producing  no  mould  or  fermentation  of  <a.f 
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character  or  degree.  This  circulation,  occasioned  by 
the  discharge  of  the  moislore  arising  from  the  ice  and 
other  substances  vithin  the  chamber,  seryes  to  remove 
from  the  chamber  the  heat  or  caloric  set  free,  thereby 
tending  to  keep  down  the  temperature  as  near  freezing 
point  as  possible. 

The  drawing  represents  a  vertical  section  of  Mr. 
Brainard's  improved  ice-house  and  storage-chamber,  in 
which  B  represents  the  ice-chamber,  and  x  represents 
the  storage-chamber,  each  of  which  is  enclosed  by  air- 


tight walls,  to  avoid  the  admisaion  of  external  air.  The 
ice  is  placed  in  the  upper  chamber,  which  constitutes  the 
ice-house  proper,  and  receives  the  caloric,  which  is  im- 
parted to  the  atmosphere  by  articles  placed  in  the 
storage-chamber,  and  conveys  it  from  the  chamber  by 
means  of  the  water  formed  by  it,  and  deposited  upon  the 
metallic  floor  of  the  ice-chamber.  The  mode  of  iti 
operation  is  as  follows: — The  caloric  and  moisture 
escaping  from  the  substance  placed  in  the  storage- 
chamber  are  taken  up  by  the  atmosphere  and  conveyed 


-^V^-:i 


to  the  corrugated  metallic  ceiling  of  the  storage-chamber, 
when  the  moisture  is  deposited  by  condensation,  and  the 
caloric  passes  into  the  ice-cbamber,  and  is  taken  up  by 
tho  liquifaction  of  the  requisite  quantity  of  ice,  and  the 
water  thus  produced  passes  off  by  means  of  the  troughs 
or  gutters  a,  as  seen  in  the  drawing,  carrying  with  it  the 
moisture  arising  from  the  substances  within  the  storage- 
chamber,  and  deposited  on  such  corrugated  ceiling.  By 
these  means  the  ice  and  storage-chambers  are  kept  dry 
without  resorting  to  atmospheric  ventilation. 

The  construction  of  these  ice  and  storage  chambers  is 
as  follows : — 

BB  represent  sheet  metal,  forming  the  corrugated 
ceiling  of  the  said  chambers ;  aa  represent  the  dis- 
charge gutters  placed  under  the  angle  of  each  corruga- 
tion; CO  represent  the  main  discharge  gutters  into  which 
those  marked  aa  discharge ;  no  is  the  discharge  pipe, 
convoying  tho  water  from  these  chambers. 

In  the  construction  of  ice-houses  for  supplying  the 
public  during  tho  season,  they  should  bo  constructed 
with  separate  compartments,  not  communicating  with 
each  other,  so  as  not  to  expose  an  unnecessary  quantity 
of  ice  to  the  atmosphere  while  using  from  it. 

If  twenty  thousand  tons  of  ice  are  to  be  stored  in  a 
house  of  one  compartment  only,  whenever  that  com- 
partment is  opened,  the  whole  quantity  is  subject  to 
waste  from  the  heat  admitted  whUe  taking  ice  from  the 
house.    But  if  stored  in  three  separate  compartments, 


and  one  compartment  only  is  opened  at  a  time,  then  only 
one-third  part  of  the  quantity  is  thus  exposed,  and  two- 
thirds  are  free  from  waste,  and  tho  expense  of  recovering 
with  straw,  saw-dust,  &c.,  avoided. 

In  employing  an  ice-house  thus  constructed,  the  ice 

is  packed  in  the  upper  chamber  E,  and  the  beer,  meat, 

fish,  fruit,  vegetables,  or  other  articles  to  be  stored,  are 

placed  in  the  lower  or  storage-chamber  x,  and,  as  the 

temperature  in  these  ice-houses  remains  low  and  uniform 

i  (about  34°  Fahrenheit),  the  articles  stored  therein  may 

I  be  preserved  in  warm  weather  for  a  considerable  time, 

'  and  at  a  very  low  cost,  thus  rendering  these  ice-housea 

of  great  value  in  meat,  fish,  and  fruit  markets,  and  to 

brewers,  butchers,  fishmongers,  keepers  of  hotels,   &c, 

&c. 


ON  THE  PROFITABLE  CULTIVATION  OF  TKA 
IN  INDIA. 

By  Frederick  Campbell,  Eiq. 

(Conlbiutd/rompaft  427.) 

A  bout  Christmas-time  the  plants  must  be  very  carefolly 
pruned  with  an  ordinary  sharp  pruning-knife,  care  being 
taken  to  give  every  encouragement  to  the  plant  to  spreaiS 
as  much  as  possible,  by  clearing  the  wood  from  the  centra. 
The  natorai  tendency  of  the  plant  is  to  nm  np  in  tho 
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centre ;  bat  in  order  to  obtain  the  greatest  space  for  the 
production  of  loaf,  the  lateral  Bhoots  must  hare  erery 
opportunity  given  them  to  become  strong  and  Tigoroas. 
A  deep  hoeing  may  also  be  given,  and  the  land  left  as 
rough  as  possible,  for  the  purpose  of  securing  thorough 
Tentilation  and  purification  by  son  and  air,  m>m  which 
it  has  been  so  long  excluded  by  the  jungles.  During  the 
cold  weather,  the  weeds  will  give  no  trouble. . 

The  preparation  of  the  second  section  of  3a  acres  will 
of  course  be  also  going  on. 

For  deep  hoeing,  the  koodalie  is  used.  It  is  a  heavy 
hoe,  of  considerable  size,  which  the  natives  use  for  all 
purposes,  and  with  some  skill,  but  it  is  an  unwieldy, 
antiquated  affair,  and  should  be  replaced  by  the  sharp, 
light,  steel  sp^ide,  such  as  is  used  in  Lincolnshire.  There 
being  no  stones  in  the  soil,  this  implement  is  well  ad  iptcd 
to  this  country ;  the  work  would  bo  more  efficiently  done, 
and  at  less  expense,  and  the  tea  less  liable  to  injury. 
The  deep  hoeing  or  digging  should  not  bo  carried  near 
enough  to  the  tea  bush  to  disturb  the  roots,  but,  at  the 
same  time,  it  is  necessary  that  the  soil  round  the  trees 
should  be  stirred,  to  admit  air  to  the  soil,  and  this  can  be 
best  pffected  by  the  use  of  a  small  light,  iron  pick,  and 
done  by  the  women  and  children,  going  in  advance  of 
the  deep  hoers,  who  will,  at  the  same  time,  carfully  re- 
move all  weeds  from  the  vicinity  of  the  plant. 

In  the  month  of  July,  that  is,  nearly  two  years  after 
the  seed  was  first  sown,  it  is  probable,  if  the  plants  are 
very  vigorous,  that  a  few  maunds  of  tea  may  be  gathered 
with  advantage  from  the  first  section  planted;  it  will 
check  the  tendency  of  the  plant  to  run  up,  and  induce  it 
to  grow  more  bushy,  and  the  tea  so  gathered  from 
young  trees  is  of  great  value ;  this  requires,  however, 
caution  and  judgment. 

The  general  routine  of  the  third  year  will  resemble 
the  first  and  second,  except  that  a  crop  of  tea  will  be 
gathered  from  the  older  bushes,  and  regular  manufactur- 
ing will  commence. 

The  process  of  mannfacturing  and  leaf-plucking  is  now 
80  generally  understood,  that  only  general  instructions 
are  necessary,  and  the  overseers  whom  the  planter  has 
engaged,  with  his  own  opportunities  of  observation, 
will  be  able  to  carry  on  the  work  with  success; 
but  as  my  system  is  somewhat  different  to  that  in 
general  use,  I  shall  endeavour  to  make  it  as  distinct  as 
possible. 

In  leaf-plucking,  the  only  precaution  necessary  is  to 
gather  only  such  leaves  as  will  become  soft  and  flaccid  by 
withering,  so  as  to  receive  a  good  curl  in  rolling.  When 
the  young  shoots  have  sufficiently  grown,  and  the  bark 
begins  to  turn  brown  next  the  stem,  the  top  may  be 
plucked  off,  with  about  three  leaves,  the  lower  leaf  and 
stem  being  cut  through  with  the  finger-nail,  so  as  not  to 
injure  the  lower  eye  or  germ  under  that  leaf,  the  object 
being  to  leave  as  many  germs  as  possible  to  form  in  turn 
shoots  for  plucking.  Great  care  must  be  taken  not  to 
plock  any  leaf  which  will  not  become  soft,  and  roll 
properly.  By  not  strictly  enforcing  this  on  the  pluckers, 
they  are  very  apt  to  plUck  the  old  leaf  in  order  to  increase 
the  weight  of  their  leaf,  and  so  complete  their  allotted 
tasks  quicker;  but  this  kind  of  leaf  gives  great  trouble  to 
the  tea  rollers,  who  are  obliged  to  pick  it  out  of  the  nnss ; 
and  any  which  may  not  be  so  picked  out  become  red, 
and  have  to  be  removed  by  the  tea  sorters,  as  it  greatly 
injures  the  appearance  of  the  bulk  of  the  tea  prepared 
for  market.  The  leaf  is  convoyed  to  the  tea-house  twice 
a  day  for  weighing,  oftencr  if  the  leaf  is  very  plentiful. 
It  is  spread  out  thinly  on  mats  for  withering,  and  will 
be  fit  for  rolling  the  next  morning.  The  rolling  is 
perfornied  by  a  tegular  staff  of  tca-mnkers.  The  process 
IS  very  simple,  and  easily  learned  by  the  ordinary  coolies. 
A  machine  has  been  invented  which,  I  believe,  executes 
this  work  with  great  success,  but  it  is  expensive,  and 
only  adapted  to  large  concerns,  where  the  quantity  of 
leaf  is  very  groat.  In  point  of  cost  there  is  little 
saving.  After  the  leaf  is  rolled  it  is  left  in  a  mass, 
to  undergo  a  certain  nmcnnt  of  fermentation,  to  give 


it  uniformity  of  colour ;  this  will  occupy  threo  or  four 
hours,  accordingly  as  the  weather  is  hot  or  otherwise. 
When  it  acquires  a  rich  salmon  colour,  and  is  rather 
warm,  it  is  fit  for  drying.  For  this  process  charcoal  is 
generally  supposed  to  be  essential.  It  is  thought  that 
the  fumes  of  charcoal  have  a  certain  influence  in  impart- 
ing strength  and  aroma  to  the  tea.  To  this  I  can,  from 
practical  experience,  give  an  emphatic  denial.  Tea  may 
be  dried  without  the  aid  of  charcoal  with  the  greatest 
success,  and  will  re  ilise  a  higher  price. 

Mr.  Craw,  of  Kumaon,  has  constructed  a  very  simple, 
but  efficient  apparatus  for  tea-drying,  which  I  can  recom- 
mend. It  consists  of  a  9-inch  cast-iron  gas-pipe,  leading 
horizontally  from  a  furnace  to  an  outlet  at  the  opposite 
end.  This  pipe  is  enclosed  in  a  brick-chamber,  and  over 
it  are  placed  a  succession  of  trays,  to  contain  the  tea,  like 
a  chest  of  shallow  drawers,  the  lower  tray  being  covered 
with  canvas,  to  prevent  the  dust  from  falling  on  the  hot 
pipe  and  creating  smoke.  The  advantages,  besides  the 
enhancC'l  price  of  the  tea,  are  several. 

The  use  of  charcoal  requires  a  very  large  drying-house. 
Small  holes  are  dug  in  the  floor,  called  chulas  or  butties, 
and  the  charcoal  is  lighted  in  these  till  a  clear  red-heat  is 
obtained.  A  large  round  iron  or  bamboo-frame  is  placed 
over  it,  on  which  a  small  tray  containing  the  tea  is 
placed.  The  danger,  therefore,  is  great ;  any  dust  falling 
on  the  fire,  which  is  quite  unprotected,  produces  smoke, 
and  the  tea-  is  greatly  injured.  The  danger  of  fire  to  the 
house  is  also  very  immment.  The  use  of  charcoal  is  a 
source  of  great  expense  in  labour  for  its  prepuration,  and 
in  some  places  dithcult  toabtain.  In  the  furnace  recom- 
mended, any  wood  or  rubbish  which  comes  to  hand  can 
be  used. 

It  has  alsp  been  usual,  after  fermentation,  to  put  the 
tea  into  iron  pans  nearly  red-hot,  and  again  give  it  a 
slight  rolling ;  this  also  is  not  only  unnecessary,  but  posi- 
tively injurious,  and  may  bo  altogether  dispensed  with. 
One  pan  of  this  kind  must,  however,  be  kept,  as  during 
cold  and  wet  weather  it  sometimes  happens  that  the  leaf 
will  not  become  sufficiently  soft  to  receive  the  neccessary 
curl,  and  by  placing  it  in  the  hot  pan  a  few  seconds 
softens  it.  I,  therefore,  advise  that  the  tea  be  taken  at 
onco  from  fermentation  to  the  drying  apparatus. 

After  drying,  the  next  process  is  sorting  and  packing. 
It  is  customary  to  do  this  with  sieves  of  various  sizes  of 
mesh,  and  subdivide  it  into  six  or  eight  different  sorts  of 
different  names.  Various  machines  have,  from  time  to 
time,  been  sent  out  for  this  work,  but  they  have  not  been 
successful.  Of  the  system  of  subdivision  I  entirely  dis- 
approve, as  injurious  to  the  tea  and  a  waste  of  labour. 
All  that  is  necessary  is  as  follows  : — After  the  tea  is  dried, 
let  it  be  carefully  hand-picked,  to  take  out  any  red  leaf 
or  foreign  matter ;  then  placed  on  a  No.  4  sieve,  which 
is  of  open  mesh,  and  carefully  sifted ;  this  will  take  out  tho 
large,  course  leaves,  and  give  to  tho  bulk  uniformity, 
which  may  bo  called  pekoe  souchong.  The  coarse  leaves 
remaining  on  the  sieves  may  then  be  rubbed  through 
tho  sieve  with  the  hand,  and  called  broken  black,  thus 
making  only  two  sorts. 

The  great  complaint  amongst  brokers  is,  that  they  can 
get  no  large  breaks  (that  is,  a  large  number  of  chests  of 
one  kind  of  tea),  but  that  the  tea  is  sent  to  market  in 
such  small  lots  of  different  sorts ;  and  there  is  no  doubt 
that  one  hundred  chests  sent  to  market  on  my  system 
would  realise  a  higher  price  than  if  it  were  divided  into 
eight  or  tin  lots  with  different  names.  In  addition  to  this, 
ulso,  a  largo  amount  of  labour  would  be  saved,  and  much 
waste,  caused  by  tho  repeated  handling  of  the  tea, 
avoided.  .    , 

Before  sorting,  it  is  usual  to  store  tho  tea  in  large 

bins,  sort,  rc-dry,  and  pack  at  some  future  time,     it  is 

possible  that  this  course  may,  in  some  cases,  bo  unavoid- 

Le,  but  it  is  most  objeeti{nab,.  ^^lie  *-,»  a^^lt 

ingly  susceptible  of  damp,  and  '"  "  T"         j  have  re- 

Assam  is  almost  '^^-^'^  l^U^luXorfccOy  mouldy 
pea:odly  seen  large  stores  of  this  K"'"i  ' 

and  rotten,  even  on  well-managed  f^^}ir^^  i  ^ 
digitized  by  VJ  WvJ V  IC 
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No  time  should,  therefore,  be  lost  in  packing  the  tea, 
and,  if  possible,  I  would  have  it  done  daily.  '  After 
sorting  as  described,  the  tea  should  be  Oj^ain  taken  to  the 
drying  machine,  and  allowed  to  remain  some  hours  till 
thoroughly  dried,  and  then  packed  hot  into  the  tea 
chests  prepared  for  it,  and  soldered  down  before  it  has 
had  time  to  cool  and  the  aroma  to  escape.  In  packing, 
no  more  force  or  pressure  should  be  applied  than  can  bo 
given  by  well-shaking  the  box  and  pressing  on  a  thick 
cloth,  many  times  doubled,  with  the  hands. 

The  tea  chests  are  generally  made  of  mango  wood, 
but  any  light,  strong  wood  will  answer,  provided  it  has 
no  scent  in  it,  as  the  tea,  even  through  the  tea  lead- 
lining,  is  easily  tainted.  These  boxes  are  lined  with 
lead,  carefully  soldered  at  the  seams,  and  are  made  to 
contain  a  fixed  quantity,  one  maund  (80  lbs.)  or  100 
pounds  each ;  the  SO  lb.  boxes  are  most  convenient  for 
transport. 

Ko  time  should  be  lost  in  sending  tho  tea  to  market, 
and  it  would  be  well  to  send  regular  breaks  of  fifty  or  a 
hundred  boxes  as  soon  as  they  are  ready,  and  thus  realise 
a  fair  average  pri  CO  of  the  season. 

The  main  features  which  my  simple  system  of  the 
manufacture  and  manipulation  of  tea  are,  first,  the 
great  saving  of  labour ;  in  a  country  where  all  labour 
must  be  brought  from  a  distance,  it  is  manifest  that  it 
should  be  encouraged  by  every  means,  and  it  will  be 
found  that  this  will  be  done  in  a  most  important  degree  by 
avoiding  tho  sub-division  of  tho  tea  into  more  than  two 
sorts,  by  discarding  the  use  of  charcoal  and  the  hot  pan, 
and  by  not  storing  the  tea  in  bins  in  large  quantities.  It 
is  impossible  to  attach  too  much  importance  to  this 
matter,  as  it  is  during  tho  most  busy  time  of  the  year 
that  these  operations  are  carried  on,  and  success  or  loss 
of  money  depends  on  the  necessary  amount  of  labour 
nnd  its  application,  and  when  it  is  remembered  that,  in 
addition  .to  tho  saving  in  labour,  better  tea  is  turned 
out  than  by  the  existing  systems,  nothing  more  can  be 
said  to  recommend  it  to  the  planter. 

Having  prepared  the  tea  for  market,  it  is  an  important 
question  what  market  to  send  it  to.  Both  Calcutta  and 
London  are  available.  Calcutta  is  annually  becoming 
of  greater  importance,  nnd  I  have  no  doubt  will  contrive 
to  do  so,  and  prices  are  quite  equal  in  Calcutta  to  those 
realised  in  London.  When  it  is  considered,  therefore, 
that  the  time  saved  in  realicing  the  v.iluo  of  the  tea, 
which  will  bo  at  least  two  months,  probably  three,  and  the 
saving  of  freight;  &c.,  there  is  no  doubt  Calcutta 
presents  tho  greatest  advantages  for  tho  sale  of  the  tea. 

Details  of  expenditure  and  receipts  for  the  first  six 
years  are  approximately  given  in  the  appendix  ;  in  this 
statement  400  lbs.  of  tea  is  given  as  the  yield  of  tea  six 
years  old.  I  consider  this  estimate  as  very  low,  and 
have  no  doubt  that  if  my  instructions  are  strictly  ad- 
hered to,  in  planting  out  tho  garden,  700  lbs,  to  800  lbs. 
will  be  obbiincd.  A  few  days  ago  a  small  tea-garden 
was  advertised  for  sale,  on  which  800  lbs.  of  tea  per 
acre  were  guaranteed.  A  large  company,  occupying 
4,000  acres,  reports  that  last  year  they  obtained  an  ave- 
rage of  320  lbs.  of  tea  per  acre,  and  these  gardens  I 
know  to  bo  only  second-rate,  and  the  management  far 
from  being  equal  to  that  which  would  be  bestowed  on  a 
garden  by  a  private  planter.  It  is  an  interesting 
question  how  long  a  tea-garden  will  exist  profitably 
after  it  has  been  once  formed.  There  has  not  yet  been 
time  enough,  since  tho  first  foundation  of  tea-gardens, 
to  ascertain  this,  but  I  have  seen  experimental  gardens 
which  have  been  tea-bearing  for  30  years,  which  showed 
no  signs  of  decrease  of  vigour  or  produclivcnes.  I  have 
also  seen  indigenous  tea-trees  cut  down  when  the 
forest  was  being  cleared  for  jdanting,  which  could  not 
have  been  less  than  1 JO  or  200  years  old,  and  these 
stumps  wliic  h  were  left  in  the  ground  produced  bushes 
of  a  luxuriance  and  pro iuitiveness  quite  astonishing, 
there  is  no  reason  to  doubt  that,  by  occasionally  cutting 
down  the  old  trees  on  the  appearance  of  decay  (which  1 
have  seen  practised  with  perfect  success),  that  a  tea- 


garden  will  last  100  years ;  and  aa  the  old  stomps  of  the 
tfea-bushcs  throw  out  far  better  bushes  than  the  orginal 
ones,  it  is  probable  that  they  will  last  mnch  longer. 

The  statement  of  account  shows  a  very  large  profit, 
and  it  will  naturally  give  rise  to  the  question,  if  my 
figures  are  to  be  relied  on — How  is  it  that  there  has  been 
so  little  success,  and  so  much  failure  f  This  I  shall  be 
able  to  thoroughly  account  for. 

It  is  a  fact  that,  throughout  all  the  tea-growing  dis- 
tricts of  India,  there  are  not  half-a-dozen  gardens 
which  wers  opened  out  as  t  means  of  livelihood  and 
permanent  settlement,  as  already  stated ;  a  manLi 
for  tea-planting  was  created  by  the  profits  made 
by  the  first  public  company,  which  was  called  into 
existence  by  the  sale  of  the  Cachar  gardens  of  the 
Assam  Company.  At  that  time  extravagant  reports 
were  spread  as  to  the  profits  to  be  made  by  tea-grow- 
ing, and  great  excitement  prevailed,  both  in  India  and 
England ;  but  strange  to  say,  extravagant  as  these 
reports  were,  they  did  not  exceed  the  truth,  and  the 
failures  to  realise  those  brilliant  prospects  arose — not 
from  any  defect  in  the  tea — but  from  the  circumstances 
under  which  it  was  attempted  to  be  grown ;  circum- 
stances caused  by  ignorance  in  most  cases— dishonesty 
in  others. 

In  consequence  of  the  general   excitement,  a  vast 

number  of  companies  were  formed  for  the  purpose  of 

opening  out   tea-gardens,  or    for  purchasing    gardens 

already  opened  out.     The  avidity  with  which   gardens 

I  were  purchased,  at  high  rates,  induced  also  private  indi- 

;  viduals  to  rush  to  those  districts  where,  it  was  svippos(-d, 

,  tea  would  grow.    This  led  to  vast  tracts  of  land  being 

cleared,  and  planted  throughout  the  Piuijaub,  north- 

'  western  provinces,  Assam,  Cachar,  and  Daijeeling,  in 

'  nn    incredibly  short    space    of   time,   the    only  thin^ 

i  aimed  at  being  to  clear,  or  partially  clear,  a  piece  of 

land,  stick  in  a  few  worthless  plants,  call  it  a  garden,  and 

sell  it  at  an  enormous  price  to  a  company.    It  is  a  fact 

that  these  companies,  being  generally  formed  more  for 

the  sake  of  jobbing  in  tho  shares  than  cultivating  tea, 

no  inquiry  was  made  as  to  what  the  gardens  so  bought 

were  like  ;  and  I  know  of  thousands  of  acres  which  wcro 

bought  which  were  absolutely  worthless,  and  thousands 

of  acres  were  sold  which  never  had  any  pxistonee. 

When  tliis  rush  to  the  tea  districts  occurred  there  worn 
not  ten  tea-planters  in  all  India,  and  the  sudden  dcm.m  I 
for  Kuropean  tea  managers  was  so  great,  that  peopl,)  of 
all  classes  were  sent  un  to  open  out  tea-garden-*,  at 
enormous  cost,  in  a  country  they  had  never  bci-n  in 
before,  with  labourers  whose  language  they  did  not 
understand,  and  who  would  not  have  known  which 
end  of  a  goosberry-bush  to  put  in  the  ground  in  an 
English  garden.  Were  it  not  for  the  uiKtstrous  re- 
sults which  arose  from  it,  it  would  be  amusing  to 
know  the  kind  of  people  who  were  suddenly  turned  into 
tea-planters ;  in  my  own  experience  I  met  with  lawyer's 
clerks,  soldiers,  and  soldier  officers,  sailors,  clerks  from 
mercantile  houses,  waiters  from  hotels,  magistrates, 
parsons,  coffin-makers,  boys  from  the  public  schools, 
and,  in  fact,  every  trade  and  profession  was  represented. 
It  is  little  wonder  that  the  tea-gardens  were  failures. 

The  sites,  soil,  and  climate  necessary  for  profitable 
growth  of  tea  were  also  little  understood.  An  imprcsaion 
prevailed  that  a  certain  elevation  was  necessary  for  the 
health  of  the  tea,  and  this  gave  rise  to  tho  enormous 
gardens  opened  in  Darjceling  and  Kumaon.  Experience 
has  proved  this  impres^iion  to  be  quite  groundli^ss,  us  tbx 
Uimalayan  gardens  are,  without  exception,  f.tilurts,  and 
tho  millions  of  money  expended  there  thrown  away ; 
but  even  in  those  countries  like  Assam,  which  have  provi-d 
to  be  of  the  highest  rank  for  the  production  of  tea,  grt«t 
mistakes  were  made,  and  mnch  land  was  opened  out 
quite  unsuited  for  the  growth  of  tea,  and  was  afterwards 
abandoned,  but  not  till  vast  sums  had  Ixen  expendud. 
The  vast  sums  of  money  expended  on  worthless  gardens, 
and  wasted  by  dishonesty  and  wantof  experience,  were  not 
the  only  causes  of  heavy  expenditure.    A  new  interest 
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Uce  tea  planting  called  for  the  supply  of  material  in  the 
Mape  of  implementa,  &c.,  necc88ary  to  tea-gardens,  and 
the  r^es  wia«  extravagantly  high,  ut  least  double  what 
they  are  at  prewnt.  This  also  applies  to  tho  supply  of 
labour.  Such  was  the  demand  for  coolies,  that  the  price 
rose  to  80  rapeei  (£S)  per  head  delivered  on  the  gardens ; 
«ey  oan  now  be  obtained  for  30  rupees  (;£3)  per  head. 
But  the  price  was  the  smallest  mischief.  In  consequence 
of  the  excesHve  demand,  26  per  coat,  died  almost  imme- 
diately, and  of  the  rest  25  per  cent,  were  probably  yvorth- 
ie«8 ;  this  arose  from  the  contractors'  sending  anything 
they  could  lay  their  hands  on— the  diseased,  old,  idiotic, 
and  manned,  were  sent  ott,  in  order  to  obtain  the  high 
tates  paid  by  the  planters. 

Nor  did  the  causes  of  excessive  expenditure  end  here. 
Government  regulations  were  brought  into  force  with 
regard  to  payment  and  treatment  of  coolies.  I  may 
mention  one  which  entailed  great  loss  on  the  planters. 
It  was  compulsory  on  the  planter  to  supply  his  labourers 
imported  with  rice  at  one  rupee  per  maund,  no  matter 
what  it  might  have  cost  him.  The  consequence  was 
that,  on  account  of  the  extensive  demand  for  rice,  which 
was  necessarily  imported  from  Bengal,  the  price,  delivered 
on  the  garden,  reached  as  high  as  6  rupees  per  maund, 
mteiling  a  loss  of  6  rupees  per  maund  on  the  planter. 
This  and  other  obnoxions  regulations  no  longcrexist ;  it  is 
not  necessary,  therefore,  to  notice  them  further  than  to 
quote  them  as  adding  to  the  already  severe  difficulties 
under  which  the  tea-planting  interest  at  first  laboured. 
With  reference  to  these  regulations,  however,  it  may  be 
not  out  of  place  to  remark,  that  the  moat  stringent  of 
them  were  called  into  existence  by  the  alleged  harsh 
treatment  and  cruelty  of  the  planters ;  that  any  such 
treatment  of  coolies,  calling  for  especial  legislation, 
ever  existed  I  am  able  most  emphatically  to  deny. 
1  have  seen  much  of  the  treatment  of  coolits  in  all 
departments,  and  I  have  no  hesitation  in  saying  that,  for 
one  case  of  severity  witnessed  on  the  tea-gardens,  I  have 
Ken  fifty  on  public  works  and  in  government  employ. 
The  tea-planters  arc,  as  a  body,  most  indulgent  and 
kind  to  their  coolies,  giving  them  every  indulgence  con- 
sistent with  their  duty  to  their  employers. 

The  foregoing  aro  only  a  few  of  the  causes  which  led 
to  disaster.  I  could,  if  necessary,  state  many  othera;  those 
quoted  relate  principally  to  the  first  formation  of  tea- 
gardens,  but  the  after  management  was  little  less  free 
from  defects.  The  money  paid  by  companies  to  secretaries, 
directors,  managing  directors,  and  tea-garden  managers 
was  out  of  all  proportion  to  the  work  they  were  called 
upon  to  perform ;  this  would  have  been  the  case  even  if 
they  had  well  understood  the  work  they  were  supposed 
to  supervise,  but  as,  in  fact,  each  was  more  ignorant  of 
the  afiairs  of  a  tea-garden  and  its  management  than 
the  other,  it  was  so  much  money  wasted.  This  ignorance 
led  to  reckless  expenditure  in  the  cultivation  of  the  tea- 
gardens,  as  well  as  in  their  supernsion.  I  may  mention 
one  or  two  cases,  amongst  many,  which  came  under  my 
own  observation. 

A  company  in  Cachar,  cultivating  900  acres  of  tea,  ex- 
pended 16,000  rupees  (£1,600)  per  mensem  on  their  ex- 
penses; and,  as  no  dividend  could  bo  paid,  inquiry  was 
called  for.  I  was  deputed  to  investigate  the  affairs  of 
the  management,  and  I  found  no  difficulty  in  cutting 
down  the  expenditure  from  16,000  rupees  to  8.000  rupees 
per  mensem ;  and  yet  the  work  was  better  done,  and  the 
yield  of  tea  superior  after  the  reduction  than  before  it. 
Thi»  fact  will  snrprise  no  one  who  has  had  to  deal  largely 
with  matters  relating  to  labour  in  connection  with  the 
coltiTation  of  the  land.  In  another  case,  I  reduced  the 
expoiditnre  on  an  Assam  tea  estate  from  9,000  rupees  per 
menaem  to  6,000  rupees,  with  like  result. 

These  two  instances  will  serve  as  a  fair  example  of  the 
way  in  which  estates  generally  were  managed.  Much 
improvement  has  now  taken  place,  and  many  companies, 
who  formerly  could  not  pay  their  expenics,  are  now  by 
judicious  economy  and  good  management  paying  hand- 
■ome  dividends. 


I  have,  I  think,  said  enough  on  this  subject  to  convince 
every  business  man,  not  to  say  agriculturist,  that  there 
is  more  to  be  surprised  at  in  the  fact  that  any  gardens 
brought  into  existence  under  such  circumstances  should 
pay  a  dividend,  than  that  there  should  have  been  so  much 
failure. 

CTo  be  continued.) 


MEETIHOS. 


Aeronautical  Society  of  Great  Britain. — A  general 
meeting  of  members  will  be  held,  by  permission  of  the 
Council,  at  the  House  of  the  Society,  on  the  evening 
of  Thursday,  the  18th  April,  for  the  reading  and  dis- 
cussion of  papers.    The  chair  wjjl  be  token  at  8  p.m. 


VOTES   ON   ABT. 


The  fourth  day's  sale  of  M.  PSreire's  pictures  pro- 
duccd  £16,120,  making  up  a  total  of  upwards  of  £68,000. 
Want  of  space  confines  the  following  list  to  the  most  im- 
portant works: — Rembrandt's  "  Portrait  of  Juste  Lipse," 
sold  for  38,000  fr.  ;  Rubens'  "  Apollo  and  Midas,'^  for 
40,000  fr. ;  two  landscapes,  by  Ruysdael,  for  47,000  fr. 
and  40,000 fr.  respectively;  Tehiers'  "The  Tric-trao 
Player,'  17,600  fr.;  the  "Players  at  Bowls,"  6,900 fr., 
"Tabagie,"  9,100fr.;  Terburg,  "  Portrait  of  a  Man,"  said 
to  have  been  bought  in,  31,600  fr. ;  G.  Van  der  Velde, 
two  marine  pieces,  14,200  fr.  and  28,600  fr. ;  A.  Van 
der  Velde,  the  "  Sheep  Farm,"  10,000  fr.,  and  landscape, 
12.650  fr. ;  Wouvermans,  the  "Horse Market,"  16,000  fr., 
"  The  Kennel,"  13,000  fr.,  and  »  The  Halt,"  7,100  fr. 

The  value  of  provincial  exhibitions  of  modem  works 
of  art  is  again  exemplified  in  the  case  of  that  which  was 
closed  the  other  day  at  Pau,  in  the  Pyrenees.  Three 
pictures  were  bought  for  the  museum  of  the  town,  and 
forty-seven  by  the  Society  of  the  Friends  of  Art,  to 
whom  the  exhibition  was  due,  and  private  purchasers. 
Amongst  the  forty  artists  who  benefit  by  these  sales  are 
such  names  as  Pils,  Do  Cock,  Chaplin,  Danbigny,  and 
Morin,  but  the  majority,  consisting  of  less  known 
painters,  to  whom  such  encouragement  is  of  great 
benefit ;  and  there  are  three  or  more  ladies'  names  in 
the  list. 

Important  changes  are  being  made  in  the  Lonvre,  and 
autumnal  visitors  to  Paris  wUl  find  on  the  walls  a  mass 
of  pictures  which  have  been  bidden  away  for  years. 
The  whole  of  the  newly-built  portion  of  the  great  gal- 
lery, which  had  been  taken  from  the  Louvre  and  devoted 
to  State  purposes,  is  to  be  restored  to  its ,  original  desti- 
nation. The  new,  unfinished  Salle  des  Etats  and  all  its 
dependencies — which  were  used  for  the  inspection,  con- 
version, and  repair  of  small  arms  during  vie  siege  and 
the  Commtme — will  now  form  part  of  the  great  picture 
gallery,  and  will  supply  wall-space  for  about  eight 
hundred  works.  These  are  to  consist  almost  entirely 
of  pictures  by  old ,  masters.  The  appropriation  of  the 
former  SuUe  dcs  Etats  to  the  exhibition  of  works  of  the 
Flemish  and  Duteh  schools,  which  took  place  two  or 
three  years  since,  is  to  be  continued,  and  another  large 
compartment  is  likely  to  be  devoted  to  the  same  scboojs 
by  the  suppression  of  the  Mus6e  des  Souverains.  This 
hitter  collection  of  antiquities  and  souvenirs  of  the 
sovereigns  of  France  it  is  proposed  to  remove  to  the 
Cluny  Museum,  where  they  will  certainly  be  more  ap- 
propriately placed  than  amongst  pure  works  of  art, 
iilthough  some  few  of  the  objects  forming  the  present 
mus£o  belong  properly  to  that  section.  Of  these  is  the 
silver  statue  of  Henri  IV.,  which  now  stands  alone  in 
the  Musco  dcs  Souverains.    The  contents  of  this  latter 
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mnseam  will  form  a  highly  interesting  addition  to  the 
already  admirable  museum  of  the  Hotel  Cluny.  In  1870 
a  commission  was  appointed  to  examine  all  the  hidden 
stores  of  the  Louvre,  and  select  such  works  as  could  be 
spfired  for  the  provincial  galleries.  The  commission  set 
aside  about  twelve  hundred  pictures  for  this  purpose,  but 
the  war  interfered,  and  they  still  remain  in  the  private 
depositories  of  the  Louvro.  Another  commission  is  now 
appointed  to  complete  the  work.  Another  important 
work  undertaken  by  the  Beaux  Arts  administration  is 
the  complete  revision  of  the  Louvre  catalogue,  which  is 
expected  to  be  ready  in  a  few  weeks  for  the  printer. 
This  revision  has  long  been  wanted,  and  now  the  new 
changes  and  additions  referred  to  above  render  it  abso- 
lutely necessary. 

Notwithstanding  the  sad  events  of  the  last  twenty 
months  and  the  comparatively  restricted  space  allotted 
to  the  Paris  Salon  this  year,  the  number  of  works  of 
art  sent  in  for  exhibition  amounts  to  about  4,500. 
There  is  little  doubt  that  the  collection  will  reflect  many 
of  the  phases  of  the  war,  and  of  the  communal  insur- 
rection ;  in  fact,  many  subjects  are  known  to  have  re- 
ference to  the  confticts,  and  to  depict  the  ruin  and 
desolation  that  these  deplorable  events  have  produced ; 
and  there  is  a  considerable  collection  of  portraits  of 
heroes  who  fell,  and  of  others  who  made  themselves  a 
name  during  the  events  of  1870-71 ;  but  there  are  also 
many  compositions  of  a  different  character,  and  a  fair 
proportion  of  landscapes,  some  of  which  also  represent 
the  sites  or  the  ravages  of  war  and  insurrection.  Views 
of  the  many  ruins  of  monumental  buildings  destroyed 
by  the  enemy,  within  as  well  as  without,  will  doubtless 
bo  numerous,  and  will  present  a  s:id  interest.  The 
present  directors  of  the  Beaux  Arts  have  departed,  in 
many  respects,  from  the  regulations  of  the  time  of  the 
empire,  as  already  stated  in  the  columns  of  the  Journal; 
but,  amongst  others,  they  have  retuined  the  popular 
mode  of  election  by  the  exhibiting  artists  themselves, 
each  in  his  own  class,  of  the  juries  who  are  entrusted 
with  the  Selection  of  works  for  exhibition,  and  also  with 
the  award  of  the  medals.  There  is  one  change,  how- 
ever, made  in  this  regulation  ;  of  late  years  every  artist 
who  had  previously  bten  admitted  as  an  exhibitor,  and 
sent  in  works  again  to  the  Salon,  had  a  vote  for  the  jury 
in  his  cla^s ;  now,  those  who  had  previously  gained  a 
medal  or  other  award  have  that  privilege.  The  juries 
have  all  been  elected,  and  the  official  lis£  are  published, 
and  the  result  proves  that  under  either  system  nrtists  of 
high  standing  are  invariably  elected.  The  juries  of 
1870  and  of  the  present  year  are  in  the  main  the  same ; 
and  the  following  names  of  the  elected  will  prove  that 
there  is  nothing  erratic,  very  little,  if  any,  ostracism, 
in  the  votes  of  the  great  body  of  artists.  MM.  Baudry, 
Bonnat,  Pils,  Brion,  Meissonier,  Breton,  Delaunay, 
Kobart  Fleury,  Cabat,  P.  Housseau,  Fronientin,  Jala- 
bcrt,  Dubufe,  G.  Bonlangcr,  VoUon,  Millet,  Puvis  de 
Uhavannes,  Worms,  Magerolles,  and  Protois  from  the 
elected  jury  in  the  section  of  painting  ;  MM.  Guillaume, 
Dubois,  Barye,  Perraud,  Cabet,  Falgui^re,  Cavelier, 
Carpeanx,  Jouffroy,  Soitoui,  Dumont,  and  Hiolle,  that 
for  sculpture  and  gem  engraving ;  and  MM.  Labrousse, 
Due,  VioUet  le  Duo.  Baltard,  Lefuel,  ond  Questel  in 
architecture.  That  these  form  a  largo  proportion  of  the 
/lite  of  French  artists  is  beyond  question,  and  it  may  be 
added  that  the  absence  of  the  names  of  Cabaneland  other 
eminent  men  is  to  be  accounted  for  by  their  own 
absence  from  France  or  Paris.  Tho  jury  for  the  section 
of  engraving  and  lithography  is  of  the  same  high 
character,  including  the  names  of  the  first  etchers  and 
engravers  of  the  day.  The  small  proportion  of  the 
jurors— about  one  quaiter — nominated  officially,  in 
addition  to  the  above,  consists  of  well-known  art 
critics  and  connoisseurs  and  a  few  officials  connected 
with  the  fine  arts.  The  introduction  of  the  non-artistic 
element  is  considered,  and  with  reason,  to  be  in  favour 
of  liticralism,  and  opponcd  to  the  dominancy  of  any 
special  school  or  clique. 


Art  and  Archssology  have  suffered  aerionaly  by  fire 
at  Erfurth  and 'Dnsseldorf.  At  the  former  place  the 
famous  cell  of  Luther  has  been  destroyed.  It  formed 
part  of  the  ancient  Augustine  Monastery,  which  had 
been  converted  into  an  asylum  for  Protestant  orphans. 
Luther  entered  the  monastery  as  a  mendicant  friar  in 
the  year  1605,  when  he  was  21  years  of  age,  and  ever 
since  the  Reformation  this  chamber  or  cell  has  been  the 
resort  of  incalculable  numbers  of  visitors.  The  fire 
raged  so  violently  that  nothing  could  be  saved.  The 
fomous  Bible,  with  Luther's  marginal  notes,  the  aato- 
graphs  of  many  of  the  great  Reformers,  the  Book  of 
Honour,  in  which  were  the  names  and  inscriptions  of 
Goethe,  Schiller,  and  nearly  all  the  great  men  of  the 
lust  three  centuries,  are  reduced  to  ashes,  and  with 
them  the  museum  of  the  orphan  asylum,  the  Bellermin 
Museum,  a  famous  Dance  of  Death,  and  a  number  of 
other  precious  or  unique  objects.  The  walls  of  the  famous 
cell  or  oratory  were  simply  whitewashed,  and  were 
covered  with  religious  verses  and  Bibical  extracts,  traced 
by  the  hands  of  the  Protestant  pilgrims.  On  one  side 
hung  a  portrait  of  the  Reformer,  and  amongst  the  relic* 
were  a  small  travelling-case,  which  contained  his  money 
and  writing  materials,  and  a  number  of  letters  from 
his  family,  which  were  forgotten  by  Luther  at  Halle,  in 
the  house  of  the  director  of  the  saltworks,  in  1546. 
Luther  died  at  Eislebcn,  and  war  having  broken  out,  the 
articles  remained  in  the  hands  of  the  family  at  Halle  for 
some  time,  then  passed  into  others,  and  finally,  in  1754, 
were  presented  to  the  cell  at  Erfurth,  where  they  yreie 
guarded  with  reverential  care.  Of  the  ancient  Aug]as- 
I  tine  Monastery,  erected  about  the  year  1 266,  nothing 
remains  but  the  outer  walls. 

The  other  fire,  which  occurred  at  Dusseldorf,  is  serious 
in  an  artistic  point  of  view,  and  might  have  heen  one  of 
the  greatest  calamities  of  its  kind  had  not  the  efforts  of 
the  officials  and  inhabitants  been,  to  a  certain  extent, 
successful.  Tho  States  Chambers  and  the  Academy  of 
the  Beaux  Arts,  adjoining  each  other,  formed  not  only 
one  great  depository,  but  contained  a  perfect  hive  of 
artists  who  h.id  their  studios  in  the  hoildings.  Th&firo 
broke  out  in  that  portion  of  the  States  Chambers  wLich 
adjoined  the  Academy  of  the  Beaux  Arts,  and  finally 
consumed  tho  whole  of  the  former  building  except  tho 
tower,  and  all  that  part  of  the  Academy  which  connected 
the  former  with  the  great  exhibition  gallery.  Tho 
ateliers  of  tho  painters  Molitor,  Maasen,  J.  Heabach, 
Deger,  Andr^  Muller,  Professors  Keller  and  Boetine, 
Bendemann,  Wissiccnus,  are  destroyed,  with  nearly  all 
their  contents,  the  cherished  productions  and  collections 
of  all  these  eminent  artists.  The  loss  of  M.  Andi^ 
Muller  is  very  serious ;  the  grand  altar-piece  for  the 
Church  of  Zifflicb,  on  which  he  has  been  at  work  for 
four  years,  and  which  was  uU  but  completed  and  highly 
spoken  of,  could  not  be  rescued.  In  five  hours,  besides  the 
ateliers,  the  fire  destroyed  the  whole  of  the  MSS.,aichives, 
drawings,  platel,  and  prints  of  the  Artistic  Club  of 
Rhenish  Westphalia,  which  were  housed  in  the  building, 
the  School  of  Engraving,  ami  the  Landscape  School, 
with  all  their  contents.  Fortunately  the  list  of  what  is 
saved  is  still  more  important.  In  the  first  place,  the 
Great  Exhibition  Gallery,  in  which  had  heen  placisd  a 
number  of  important  pictures  requiring  repair,  is  unin- 
jured, as  are  also  the  ateliers  situated  beneath  the  gal- 
lery, the  library,  and  the  Ramboux  collection.  The 
remaining  portion  of  the  famous  historical  gallery  of 
the  ancient  prince-electors — in  which,  amongst  many 
other  highly-important  works,  is  the  Assumption  of  the 
Virgin,  by  Kubens— is  uninjured ;  as  well  as  a  collection 
of  modem  pictures,  worth  about  six  thousand  pound.\ 
belonging  to  the  Society  for  the  Assistance  of  Distressed 
Artists,  which  were  in  tho  same  part  of  the  building 
Another  fortunate  escape  is  that  of  the  collection  of 
prints,  one  of  the  finest  in  the  world.  It  is  a  tirrriMe 
accident,  hut  it  might  have  been  much  worse. 

»     The  great  work  of  "  The  Sue^Canit}'^iji^h<iat  to  be 
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illostrated  in  that  profuse  and  artistic  manner  to  which 
the  Parisian  publishers  have  of  late  years  made  us  accus- 
tomed. This  work,  which  is  by  M.  Monteil,  the  engineer 
of  the  Canal  Company,  will  vie  in  extent,  if  it  do  not 
exceed,  that  of  M.  Alphand's  history  of  the  parks  and 
promenades  of  Paris.  The  work  is  to  be  divided  into 
ten  series,  commencing  with  the  plans  of  the  canal,  the 
geology  of  the  isthmus,  the  working  establishments,  the 
distribution  of  fresh  water,  with  full  details  of  the 
dredging  machines  and  their  numerous  accessories,  the 
dry  excavators,  of  the  various  constructions,  jetties  and 
sluice-gates,  and  ending  with  the  workshops,  the  arrange- 
ments for  working  and  lighting  the  canal,  and,  finally, 
the  lighthouses  at  its  entrance.  The  illustrations  will 
consist  of  three  hundred  folio  engravings  on  copper. 
The  work,  like  many  of  its  predecessors,  is  published  by 
subscription. 


GEHESAL   NOTES. 


Irrigation. — A  prize  of  2,000  francs  and  a  medal  are 
offered  by  the  Agricultural  Society  of  France  for  the  best 
memoir  "  On  the  Theory  and  Practice  of  Irrigation." 
The  docnments  are  to  be  sent  to  the  secretary  of  the 
society  before  the  end  of  the  year  1872. 

FeniYian  Antiqaitiei. — King  Victor  Emmanuel  has 
presented  to  the  Geological  Museum  of  the  University 
of  Rome  a  collection  of  Peruvian  antiquities — silver  vases, 
curious  musical  instruments,  a  coloured  garment  made 
from  the  bark  of  trees,  and  arrows  and  lances.  The 
articles  were  discovered  in  a  guano  bed,  and  are  antiques. 
The  lances  are  notched,  ornamented  with  feathers,  and 
have  wooden  heads,  showing  that  they  were  made  before 
iron  was  nsed. 

British  Aisoeiatlon  for  the  AdTanoement  of  Seience. 

— The  forty-second  annual  meeting  of  this  Association 
will  commence  on  Wednesday,  August  14,  1872,  at 
Brighton.  The  first  general  meeting  will  be  held  on 
Wednesday,  August  14tb,  at  8  p.m.,  precisely,  when 
Professor  Sir  William  Thomson,  LL.D.,  F.H.8.,  &c., 
will  resign  the  chair,  and  Dr.  W.  B.  Carpenter,  LL.D., 
F.R.S.,  F.Or.B.,  F.L.S.,  &c.,  will  assume  the  presidency. 
tmd  deliver  an  address.  On  Thursday  evening,  August 
1°5,  at  8  p.m.,  a  soiree;  on  Friday  evening,  August  16, 
at  8*30  p.m.,  a  discourse ;  on  Monday  evening,  August 
19,  at  S-30  p.m.,  a  discourse ;  on  Tuesday  evening, 
August  20,  at  8  p.m.,  a  soiree ;  on  Wednesday,  August 
21,  the  concluding  general  meeting  will  be  held  at  2'30 
p.m.  Authors  are  reminded  that,  under  an  arrangement 
dating  from  1871,  the  acceptance  of  memoirs,  and  the 
days  on  which  they  are  to  be  read,  are  now  as  far  as 
possible  determined  by  Organising  Committees  for  the 
several  sections  before  the  beginning  of  the  meeting.  It 
has  therefore  become  necessary,  in  order  to  give  an 
opportunity  to  the  committees  of  doing  justice  to  the 
several  communications,  that  each  author  should  prepare 
an  abstract  of  his  memoir,  of  a  length  suitable  for  in- 
sertion in  the  published  transactions  of  the  Aesocialion, 
and  that  he  should  send  it,  together  with  the  original 
memoir,  by  book-post  on  or  before  Augtist  1,  addressed 
thus— "Oencrnl  Secretaries,  British  Association,  22, 
Albemarle-street,  London,  W.  For  Section  ....." 
If  it  should  be  inconvenient  to  the  author  that  his 
paper  should  be  read  on  any  particular  days,  he  is  re- 
quested to  send  information  thereof  to  the  secretaries  in 
a  separate  note.  Reports  on  the  Progress  of  Science, 
and  of  researches  intrusted  to  individuals  or  committees, 
must  be  forwarded  to  tho  Assistant  General  Secretary, 
for  presentation  to  the  Organising  Committees,  accom- 
panied by  a  statement  whether  the  author  will  be  present 
at  the  annual  meeting.  Excursions  to  places  of  interest 
in  the  neighbourhood  of  Brighton  will  be  made  on 
Thunday,  Angnst  21. 


Water  Supply. — The  daily  London  supply  is  now 
107,000,000  gallons. 

Kaphtha. — In  Russia  it  has  been  nsed  as  fuel  for  loco- 
motives and  steam  vessels  with  decided  success  as  to 
economy  and  otherwise. 

The  Frenoh  Ednoational  Budget. — The  Assembly  has, 
after  considerable  discussion,  passed  the  budget  of  the 
Minister  of  Education,  Fine  Arts,  and  Religion,  amount- 
ing to  upwards  of  £3,771,800.  The  following  are  the 
chief  items  of  the  first  section,  that  of  public  instruction, 
science,  and  letters  : — Salaries  of  the  Minister  and 
officials  of  the  central  administration,  £23,796  ;  expenses 
of  the  same,  £5,116  ;  salaries  and  expenses  of  inspectors- 
general  of  public  instruction,  £13,120  ;  general  expenses 
of  the  department  of  public  instroction,  £10,000;  the 
academic  administnttion,  £45,600 ;  superior  normal 
school,  £12,852 ;  the  faculties,  £176,117.  An  amendment 
was  proposed  to  add  a  sum  of  £960  for  the  creation  of 
four  travelling  fellowships  for  young  doctors  of  law  and 
medicine  to  complete  their  studies  in  England  and  Ger- 
many, but  the  question  was  deferred ;  the  establishment 
of  a  faculty  of  medicine  at  Lyons,  at  a  cost  of  £3,640, 
was  also  deferred  till  next  year.  The  library  of  the 
University,  £12,000 ;  the  Ecoles  des  Hautes  Eludes,  and 
encouragement  to  its  professors,  £12,000.  This  vote  was 
objected  to,  but  warmly  and  successfully  supported  by 
M.  Waddington,  of  the  Institute,  who  praised  the  new 
school  highly,  as  preparatory  to  the  courses  at  the  Sor- 
bonne  and  the  College  de  France ;  it  is  a  free  evening 
school,  and  to  it  are  annexed  the  laboratories  at  the  Sor- 
bonne  and  the  Jardin  des  Plantes  for  the  higher  branches 
of  scientific  research.  The  professors  and  directors  are 
taken  from  the  College  de  France  and  the  faculties,  and 
the  maximum  honorarium  is  £80  per  annum.  The 
pupils  are  from  the  chief  normal  school,  tho  Ecolo  des 
Chartes,  the  College  de  France,  and  other  high  educa- 
tional establishments.  The  pupils  in  letters  amount  at 
present  to  75,  but  in  the  sciences  they  are  far  more 
numerous.  This  school  is  the  most  important  feature 
added  of  late  to  the  means  of  instruction  of  the  highest 
class,  and  it  is  entirely  independent  of  the  faculties  and 
university.  The  Institute  of  France,  £26,688;  the 
Academy  of  Sciences,  £1,820 ;  the  College  of  France, 
£11,600;  the  Museum  of  Natural  History  (Jardin  des 
Plantes.)  £27,127 ;  astronomical  establishments,  £22,124; 
instruction  in  Oriental  languages,  and  the  Library  and 
Museum  of  Algiers,  £4,712;  Ecole  des  Chartes  (records 
and  archioology),  £1,840  ;  Ecole  d'Athiines  (archooology, 
inscriptions,  &c.),  the  Minister  proposed  a  vote  of  £8,560 
for  building  a  now  school,  but  the  committee  on  the 
budget  reduced  the  amount  to  £4,580.  The  Bibliothfeque 
Nationale,  £  19,830;  the  catalogues  of  tho  public  libraries, 
£2,000  ;  stiiffs  of  other  public  libraries,  £8,380  ;  learned 
and  scientific  societies,  £2,800  ;  Journal  des  Savants,  £600; 
subscriptions  to  scientific  and  literary  publications, 
£5,600 ;  encouragement  and  aid  to  men  of  letters  and 
sciences,  £8,000  ;  for  scientific  voyages  and  missions, 
£4,000  ;  collection  and  publication  of  documents  relating 
to  the  history  of  Franco,  £4,400 ;  preparation  and  publi- 
cation of  the  chart  of  the  Gauls,  £800 ;  general  expenses 
Jon  account  of  secondary  instruction,  £4,800;  communal 
lyceums  and  colleges,  £166,000 ;  national  scholarships, 
£40,000.  Primary  instruction— Inspectors  of  schools, 
t56,305  ;  expenses  of  the  schools,  £157,600  ;  expenses  of 
special  schools  of  Algeria,  £2,800.  Tho  small  salaries  of 
the  assistant  teachers,  pupils  who  have  passed  tlie  normal 
school,  which  range  from  £20  to  £24  per  annum,  gave 
rise  to  discussion,  but  the  proposal  to  increase  the  amount 
by  fifty  francs  was  negatived.  Governmental  subscription 
to  woiks  of  art;,  £6,440  per  annum ;  encouragement  and 
assistance  to  arUsts,  £10,160;  historical  ««'°°"?n««. 
£44,000;  national  museums,  £24,400;  an  a^dit  onal 
sum  is  promised  in  aid  of  P"vincial  musejims ,  pubUo 

£32,328. 
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BngST  Vied  In  Breweries. — It  appears  from  official 
retunui  that  in  the  year  ending  the  30th  September, 
I871|  i^e  qoantity  of  su^ar  consumed  in  hrewerics  in 
London  was  11,991,690  lbs. ;  in  the  English  provinces, 
17,288,699  lbs.;  in  Scotland,  508,472  lbs. ;  in  Ireland, 
2,712,102  lbs. ;  making  a  total  of  32,500,763  lbs.,  being 
more  by  3,483,592  lbs.  than  in  the  preceding  year.  The 
increase  in  the  English  provinces  exceeded  2,800,0001b8. 

Kasic  and  Drawing  in  the  City  of  Paris  Schools. — 
The  municipal  council  of  Paris  has  voted  a  sum  equal  to 
£4,800  for  the  teaching  of  singing  in  the  city  schools 
and  the  expenses  of  the  Orpheonic  meetings.  It  has  also 
awarded  a  subsidy  of  £3,420  to  the  schools  of  design.  It 
is  pleasing  to  note  that,  amidst  all  the  difficulties  and 
demands  that  press  upon  the  city  authorities,  there  is  an 
evident  desire  not  only  to  maintain  but  to  improve  the 
various  means  of  education  and  civilisation. 

The  Doomsday  Book  of  France. — The  boundaries  not 
only  of  the  communes,  but  also  of  each  parcel  of  land 
belonging  to  a  private  individual,  are  laid  down  in  what 
is  called  the  "  Cadastre,"  which  w.as  commenced  in  1807, 
and  occupied  the  government  surveyors  nearly  forty  years. 
Theparcel/e  in  French  administrative  nomenclature  means 
a  piece  of  land  belonging  to  one  proprietor,  and  ap- 
plied to  one  purpose ;  thus,  each  piece  of  meadow,  vine- 
yard, arable  land,  ozier  ground,  &c.,  is  given,  with  its 
boundaries,  with  great  exactitude,  the  maximum 
error  allowed  in  the  daily  rectifications  being  one 
in  five  hundred.  In  connection  with  the  cadastre 
is  a  register,  in  which  each  parcel  of  land  bears 
the  same  number  as  on  tho  chart,  and  also  the  exact 
measure  of  its  sides,  and  tho  kind  of  cultivation  to  which 
it  is  devoted.  When  any  change  is  made,  either  in  the 
boundaries  of  the  land  or  its  ownership,  this  is  also  re- 
gistered. When  we  remember  the  extraordinary  sub- 
division of  land  in  France,  and  tho  consequently  large 
number  of  proprietors  and  parcels,  tho  labour  of  pro- 
ducing such  a  chart  and  rcf;i8tor  must  be  enormous. 
Moreover,  the  moment  the  cadastre  is  completed  correc- 
tions conunence,  and  the  number  of  entries  or  changes 
which  have  been  made,  or  should  have  been  made,  during 
a  term  of  twenty-five  years,  must  be  almost  incalculable. 
Complaints  have  been  made  for  years  that  the  cadastre 
is  incomplete,  that  tho  land-tax,  which  is  graduated  ac- 
cording to  the  class  of  land,  is  not  accurately  charged, 
one  owner  being  rated  too  high,  and  another  too  low. 
It  was  said  not  long  since  that  a  new  cadastre  was  about 
to  be  taken,  but  this  was  a  premature  announcement. 
On  inquiry,  it  appears  that  the  cost  of  a  new  cadastre 
would  be  about  £9,600,000  (240,000,000  francs),  and 
would  occupy  from  twenty-five  to  thirty  years,  with 
the  number  of  surveyors  now  available.    It  is  not  sur- 

S rising,  then,  that  the  new  Doomsday-book  and  chart  is 
eferr«d  for  the  moment. 


CALEHDAB     OF     MEETINGS. 
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Wednesday  evenings  at  eight  o'clock. 

Apbil  17th. — "  On  the  Oreat  Central  Gas  Company's 
Works."  By  A.  Anocs  Ceoll,  Esq.  On  this  evening 
Lord  Alfbxd  CHvncRrLL  will  preside. 

Apeil  24tb. — "  On  Nuts :  their  Produce  and  Uses." 
By  P.  L.  SixMONDS,  Esq. 

IHOU  COHFEBEKCE. 
This  Friday  evening,  at  8  o'clock,  the 
adjourned  conference  tipon  Mr.  Frederick 
Campbell's  paper,  "  On  India  as  a  Field  for 
Private  Enterprise,"  will  be  held.  The  chair 
■will  be  taken  by  Sir  Donald  MoLeod,  C.B., 
K.C.S.I ,  late  Lieut-Governor  of  tho  Punjaub. 


CAKTOB  lECTITBES. 

The  First  Lecture,  on  "Silicates,  SilicideB, 
Glass,  and  Glass  Painting,"  by  Professor 
Babff,  was  delivered  on  Monday  evening,  April 
8th.  The  remaining  lectures  will  be  given  as 
follows : — 

Lecturb  II. — Monday,  ISth  Apbil. 

Solvents  of  Silicic  Acid — Silicates — Glass  (composition 
of) — Diflercnt  Kinds  of  Glass — Methods  of  Mnlring 
Glass. 

Lectcbb  III. — MouDAT,  22iiD  Apbil. 

Manufacture  of  Glass  (continued) — Colonrcd  Glasses 
— Glass  Staining — Glass  as  a  Decorative  Material — 
Glass  Painting. 

L"ECTUBK  IV. — Monday,  29th  Apro.. 
Glass  Painting  (continued) — Mosaics — Enamels. 

Lkctxhe  V. — MoifBAY,  6th  Mat. 

Styles  of  Glass  Painting  —  Dlustiations  with  the 
Electric  Light,  illustrative  of  the  Nature  of  Colour. 

Lectcrb  VI. — ^Monday,  13th  May. 

Silicates  as  Painting  Vehicles,  and  some  other  of  their 
Useful  Applications  in  the  Arts. 

These  Lectures  are  open  to  Members,  each  of 
whom  has  the  privilege  of  introducing  two 
friends  to  each  Lecture.  Tickets  for  this  pur- 
pose have  been  issued. 

BCIXHTIFIC  KEEIIS03  FOB  THE  WEEK. 

MoK SOCIETT  OF  ARTS.  8.    rantor  Lcctnrcs.     Prof.  Darff, 

■'  Sllicalcs,  SIHHiIrs,  Glass,  and  Glass  Painting." 
Social  ."cicnce  Association,  k.     Mr.  Joseph  BrovD,  Q.C., 

on  ^*Tho  Kill  to  AmeDtl  the  Law  of  Evidence.'* 
London  iDSlltution,  4.     Prof.  John  Ella,  "Elementary 

Miisio." 
Royal  UnitCHl  Service    Institution,  8|.    ComrasBder   W, 

Uan^iun,  "  The  Muuntiog  aod  Working  Hearf  Onns  al 

Soa." 
Medical,  8. 
AslaUo,  3. 
Victoria  Institute,  8. 

TCES.  ...Civil  Engineers,  8.    Mr.  Lereson  FTanois  Vemon-HaRonrt, 

"  Description  of  tbe  Now  South  Dock  in  the  Isle  of  Dogs, 

forming  part  of  the  West  India  Dock." 
Stitistical,  8.     Mr.  Hammond  Chabb,  "  On  the  Bank  Act 

ami  the  Crisis  of  18««." 
Royal  Institution,    3.     Dr.  Ouy,  on  "Statistics,  Social 

Science,  and  Political  Economy." 
Zoological,  9. 
Pathological,  8. 

Wm> BOCIETY  OF  AHT8,  8.    Mr.  A.  Angus  CroU, "  On  U» 

(ireat  Central  Gas  Company's  Works." 
Meteorological,  1. 
Boyal  Society  of  Literature,  8}. 

Tbubs... Royal,  8). 

Antiquaries,  8^. 

Linnaan,  8.    1.  Prof.  Oliver,  on  "  BtgoniMa,  »  new  gam 

of  Begonlaceje."    2.  Prof. Oliver, on" Tlite* Hew  Genera 

of  Malayan    Plants."      3.   Prof.  Dyer,  on  "  CamtiHm 

Seolliana  and  Ttnutramia  <triacta." 
Aeronautical  Society,  8.    (At  the  House  of  the  Soctrrr  or 

Ants.) 
Chemical,  8.     Notes  from  the  Laboratory  of  the  Ander- 

sonlan  ilnlversity.     Mr.  E.  A.  Letts,  "On  a  Compound 

of  Sodium  and  Glycerine,"  and  "  On  Bensyliaooyanat* 

and  Isocyamurate." 
Numismatic,  7. 
Royal  Society  Club,  C. 
Royal  Institution,  3.    Prof.  Tyndall,  "  Light  and  Heat." 

Fri Philological,  8). 

Royal  InttllQtion,  9.  Mr.  A.  Vernon  Harconrt,  "  On  tbe 
Sulpliun>us  Impurity  in  Coal  Gas,  and  the  means  of 
removing  it." 

Sit Royal  InstiluUon,  3.    Mr.  Proctor,  "  On  the  Star  Depths." 

Boyal  School  of  Mines,  8.    Dr.  CoUnld,  "  On  Qoolocy." 


JOURNAL  OP  THE  ROOIBTT  OF  ARTS,  Apbu.  19.  1872. 


467 


Iflnmal  of  t|e  SfftittB  of  ^rls. 


No.  1,013.    Vox.  XX. 


FRIDAY.  APRIL  19,  1872. 


AUcammmtlcatiaufar  On  Sodity  ttuxUa  te  addrtued  to  tU  Stentary, 
/oAa-tfraK,  AdtlpH,  LomtUm,  W.C. 


PKOCEEDIHOS    OF    THE    SOCIETY. 


EXeHTEEHTH  OBBIKAKT  KXXTIHO. 

Wednesday,  April  ITtb,  1872  ;  Lord  Alfhkd 
S.  Gbubobill  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society : — 

Aimitage,  BeDJ^min,    Halton-bank,  Pendleton,   Man- 

diestar. 
Beeton,  Henry  Coppingrsr,  108,  Adelaide-rood,  N.W. 
Campbell,  Bur.  WilliaiD,  30,  Weetbuume-park,  W. 
Cole,  Walter  B.,  St.  John'-t«Tace,  Wejmuath 
Harrey,  Ao)(iistas  Juhn,  1, South-bank,  Kpgent'8-park,W. 
Mappin,  John  Newton,  Jan.,  Condoit-lodga,  Bliickhe«th- 

park. 
McLanrin,  Peter,  324,  Camden-rood,  N.W. 
Sheppaid,  WUliHm  John,  7,  Addison-gardens,  South 

Kgnsington,  W. 
Swan,  Patrick  Don,  ProTost  of  Kirkcaldy. 
Williamaon,  Qeurge,  2,  East  India-arenae,  E.C. 

The  following  candidates  were  balloted  for 
and  duly  elected  members  of  the  Society  : — 

Clark,  Adolphiu,  1,  Cbandoe-street,  Strand,  W.C. 
Haig,  Major  R.  W.,  R.A.,  Boyal  Artillery  Inntitution, 

Woolwich,  S.E. 
Jellicoe,  Charlee,  jnn.,  20,  Eildare-terrace,  Westboome- 

park,  W. 
Oppert,  Emil,  180,  Piciadilly,  W. 
Pulman,  ii.  P.  R.,  the  Hermitage,  Crowkemo,  Somerset. 
Scammell,  Samuel,  B.A.,  217,  Ualeduuian-road,  N.  I 

Scott,  Robert,  C.E.,  Blackhill,  Durhnm.  | 

Stevens,  C,  Foulden-house,  Fuulden-ruaJ,  West  Hackney.  | 
Stewart,  Charles,  West-hail,  High  Leigh,  Knutslord. 

The  paper  read  was : — 

THE   OEEAT   CENTRAL   GAS   COMPANY,   ITS 
ORIGIN  AND  HISTORY. 

By  A.  Angus  Oroll. 

Up  to  the  year  1848  the  supply  of  gas  to  the  City  of 
Ixindon  "Was  practically  a  monopoly,  in  the  hunds  of  two 
companiea — the  Chartered  and  the  City  Gas  Oompaniee, 
and  many  complaints  had  arigen  amongst  the  cuatoiuers, 
both  as  to  the  illuminuting  power  of  the  gas  supplied, 
and  the  price  charged  for  it.  Thnt  these  cumplainte 
were  not  without  fuundation  may  be  inferred  from  the 
{act  that  the  citizens  of  London  were  choked  7s.  per 
1,000  feet  for  gas  of  an  inferior  quality.  The  dissatis- 
&ction  which  was  felt  led  to  several  meetings  being 
held,  in  order  to  secure,  if  possible,  an  improvement  in 
qtulity  and  a  reduction  in  price.  Those  meetings  had 
the  result  of  deepening  the  conviction  that  a  reform  wns 
needed,  and  was  possible.  The  positive  dnolaraUon  to 
the  contrary  by  the  existing  companies  failed  to  convince 
the  pablio  mind,  or  to  allay  the  wiae-spread  and  in- 
creasing disoontsnt. 

Urgent  appeals  wen  addreMed  to  the  Corpoiatioo, 


reqnestioff  them  to  take  action  in  the  matter.  Accord- 
ingly, in  1848,  that  body  appointed  a  sub-committee  to 
net  in  concert  with  the  City  solicitor,  Mr.  Charles 
Pearson,  instructing  thom  to  investixate  and  nport 
upon  the  facts  of  the  cnse.  In  entering  upon  the  task 
assigned  them,  Mr.  Pearson  had  the  advitntageof  having 
alruad;^  devoted  much  attention  to  the  subject.  About 
this  time,  meeting  the  late  Alderman  Wire  at  the 
judges'  dinner  in  the  Old  Bailey,  I  was  introduced  by 
him  to  Mr.  Pearson  as  having  had  a  long  and  thorough 
knowledge  of  the  manufottture  and  supply  of  gas.  lie 
said  that  my  acquaintance  with  the  subject  was  practical 
as  well  as  theoretical,  and  that  my  experience  in  various 
gus  works,  especially  at  Coventry  and  Tottenham — being 
at  that  time  sole  proprietor  of  the  works  at  the  latter 
place— had  led  me  to  the  conelusion  that  improvements 
could  be  effected  both  in  quality  and  price,  equally  ad- 
vantageous to  the  producer  and  the  customer.  Many 
conferen<'«a  were  held  with  Mr.  Pearson ;  views  were 
freely  exchanged.  The  conclusion  at  which  I  had  ar- 
rived, and  the  Krounds  of  these  conclusions,  were  laid 
before  him  and  his  coadjutors.  The  result  may  be  stated 
by  Mr.  Peirson  in  his  own  words. 

In  a  pamplilet,  "  Are  the  Citizens  of  London  to  have 
better  Gis  P"  he  says :  "  I  encouraged  Mr.  Croll  to  part 
with  his  other  gas  properties  that  he  might  concentrate 
his  energies  to  wage  war  with  the  monopoly  in  the  more 
extended  field  for  his  spirit  and  enterprise,  the  City  of 
Londiin."  He  also  requested  the  writer  to  furnish  the 
Corporation's  Committee,  through  him,  with  estimates 
as  to  the  price  at  which  good  gas  might  be  supplied  at  a 
fair  but  not  undue  profit.  Statements  derived  from 
experience  were  accordingly  placed  in  Mr.  Pearson's 
hands,  showing  that  pure  gas,  of  a  high  illuminating 
power,  could  be  supplied  to  the  citizens  at  a  maximum 
rate  of  48.  per  1,000  feet. 

The  data  upon  which  the  estimate  was  based  were 
derived  frum  experiments  and  observations  extending 
over  a  long  series  of  years,  from  the  time  when  I  first 
bei-ame  interested  in  the  manufacture  of  gas  by  Joining 
the  Chartered  Gas  Company. 

1'he  process  of  manufacture  was  then  in  a  very  im- 
perfect and  rudimentary  state.  No  attempts  were  msde 
to  purify  the  gns,  beyond  cooling  it  as  it  came  from  the 
retorts,  and  then  passing  it  through  lime.  The  need  for 
a  more  pirfect  system  of  purification  became  strongly 
impressed  upon  my  mind.  In  addition  to  the  low 
illuminating  power  of  the  gaa  so  supplied,  and  the 
deleterious  fumes  exhaled  by  it  in  combustion,  there  was 
a  further  mechanical  injury  to  the  meters,  which,  as  less 
obvious,  may  he  brie  fly  adverted  to  in  passing.  The 
impure  gHS,  highly  charKod  with  ammonia  in  combination 
with  sulphur  in  various  forms,  has  to  pass  through  meters 
containing  a  complicated  system  of  toothed  wheels.  The 
result  was,  that  the  brass  work  of  the  interior  was  con- 
stantly found  to  be  corroded,  and  the  teeth  of  the  index 
wheel  broken  oS.  Such  was  the  condition  of  the  gas  at 
this  time  that  I  have  known  the  brass  teeth  in  the  index 
of  a  meter  dissolved  in  three  months.  Thegea  in  con- 
sequence passed  through  the  meter  unregistered,  to  the 
serious  loss  of  the  companies.  Besides  which  there  was 
a  constant  and  troublesome  tightening  of  the  taps.  A 
8t>iff  of  men  had  to  be  employed  to  attend  to  the  repairs 
which  Were  thus  required,  involving  constant  expense 
annoyance.  This,  tigether  with  the  injunous  effects  of 
the  products  of  combustion,  caused  a  prejudice  ogainat 
the  use  of  gas,  which  greatly  checked  its  introduction, 
especially  into  privatehouses.  .     .. 

1'he  chief  cause  of  this  mischief  was  the  retention  of 
ammonia  in  the  gas—a  source  of  inconvenience  the 
writer  set  himself  to  remove,  and  in  which  "r^^Pt, 
after  many  experiments,  he  at  length  coroplsjf'J  soo- 
ceeded,  by  making  the  gas,  in  its  way  froW  J^  o«n. 
dense™  to  the  lime,  pass  through  a  Pnnfler  c^^?"/^ 
a  solution  of  chloride  of  manganese,  or  dilote"  » tfi"'?™> 
acid,  and  at  the  same  time  adapted  the  w<^%r^cer— "  " 
provement,  which  prod W ^^^  b';t^tf&*gle 
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of  u.e  injariea  to  the  meten  ana  fittings  preyioosly 
coniploined  of. 

This  method  had  the  yet  farther  adrantajce  of 
atilizing  the  gas  products,  Trhidi,  previoosly  deleterion;, 
now  became  a  highly  valuable  manure,  extensively  used 
for  agricultural  purposes.  The  Telford  medal  was 
awarded  to  tho  writer,  now  more  than  a  quarter  of  a 
century  ago,  for  a  paper  on  this  subject,  read  June  11th, 
1844,  at  the  Institution  of  Civil  Engineers. 

This  proL-ess  was  by  degrees  followed  and  adopted  in  a 
large  number  of  gas  works  throughout  the  kingdom,  to 
the  great  advantage  alike  of  the  producers  and  con- 
sumers. 

The  writer  carried  out  at  the  Chartered  Qas  works 
«ther  economical  appliances,  the  chief  of  which  were  us 
follows: — ^An  arrangement  of  supplemented  flues,  by 
which  the  amount  of  air  supplied  to  each  furnace  was  so 
regulated  as  to  secure  the  adequate  but  not  excessive 
draught  for  each.  The  lessening  of  the  bar  surfaces — 
.  an  arrangement  by  which  each  furnace  could  be 
dinkered  fiom  beneath,  instead  of  from  above;  and  the 
chHrging  the  furnaces  with  red-hot  coke  as  it  was  drawn 
out  from  the  retorts.  These  and  the  alteration  of  the 
setting  of  the  retorts  and  other  improvements,  re- 
placed the  consumption  of  fuel  from  50  to  17  per  cent. 

It  was  shown  that  by  all  these  improvements, 
f^ood  and  pure  ^as  might  be  produced,  which  would 
not  destroy  the  instruments  that  measured  it,  whilst 
affording  to  the  companies  the  means  of  proportion- 
ing the  payment  for  all  the  gas  supplied,  whilst  the 
necessary  result  of  these  things  would  be  not  only  to 
satisfy  the  public,  but  hIso  to  enable  the  companies,  by 
increased  profits,  to  reduce  the  price,  and  by  so  doing  to 
add  further  to  their  business,  and  consequently  to  their 
profits. 

These  proposals,  were,  however,  received  very  coldly 
and  incredulously  at  the  time  by  the  directors,  and,  in- 
deed, generally  by  the  persons  professionally  or  pecuni- 
arialy  interested  in  the  manufacture.     When  the  writer 
now  looks  back  on  that  period,  and  remembers  that  what 
.  lie  stated  was  not  not  only  unsupported  but  contradicted 
.  ly  every  one  then  considered  as  a  competent  authority, 
he  IS  inclined  frankly  to  for^ve  all  the  hostility  that 
was  displayed.     He  can  do  this  the  more  readily  because 
that  very  hostility  rendered  him  the  more  determined  to 
make  every  exertion,  even  at  the  risk  of  a  considerable 
~  and  increasing  fortune,  to  accomplish  all  that  he  had 
predicted,  and  thus  to  prove  that,  so  far  from  being  the 
enemy  be  was  the  true  friend  both  of  the  officers  and 
shareholders  of  gas  companies,  and  of  the  consumers  also. 
The  agitation  for  cheaper  and  better  gas,  which  as- 
sumed so  decided  a  form  in  London  in  1847,  was  destined 
to  lead  to  the  ultimate  realization  of  the  above-mentioned 
proposals;    for  the    committee  appointed  by  the  City 
Commissioners    of   Sewers,  having  clearly  ascertained 
■  from  the  statements  communicated  by  the  writer  to  their 
chairman  (Mr.  Pearson)  that  the  desired  improvements 
■ought  to  be  and  could  be  secured,  recommended  to  the 
commissioners  that  efforts  should  be  instituted  for  ob- 
.  iaining  a  supply  of  gas  in  the  city  at  a  maximum  rate  of 
4s.  per  1000  feet. 

Meanwhile  the  two  old-establishedGas  Companies  (the 

"  City  "  and  the  "  Chartered  ")  reduced  their  tans'  from 

~  7s.  to  6s.  per  1,000  feet.    But  it  was  generally  felt  by 

-  the  consumers  that  this  was  a  very  insufficient  reduction, 

-and  as  there  appealed  to  be  no  prospect  of  any  further 

-compliance  with  their  wishes,  the  establishment  of  a  new 

.and  independent  ^s  company  began  to  be  discussed, 

and  recommended  in  many  quarters.    Nevertheless  the 

old  companies  decidedly  refused  to  supply  their  gas  at  a 

.  lower  price  than  6s.  per  1,000  feet,  although  urgM  to  do 

ao  by  meetings  and  deputations  of  the  consumers.    The 

tepnientatives  of  both  companies  also  announced  in  the 

Coort  of  Sewers  their  decision  to  make  no  further  con- 

oetaion  to  the  public  demands. 

From  these  and  other  circumstances  it  had  become 
«TideBt  tibat  th«  foundation  of  a  new  gas  company  waa 


the  only  way  by  which  the  nrgently  desired  advantages 
to  the 'consumers  could  be  obtained^  Accordingly,  in 
November,  1848,  the  prospectus  of  such  a  company,  to  be 
named  "  The  Oreat  Cfentnl  Oas  Consumers'  Company  " 
was  issued.  It  proposed  that  three-fourths  of  the  sharea 
should  be  allotted  to  consumers,  that  the  maximum 
charge  should  be  4b.  per  1,000  feet,  and  that  all  surplus 
profits  above  10  per  cent,  should  be  divided  amongst  the 
Company's  consumers,  whether  shareholders  or  not.  At 
the  same  time  the  requisite  notices  were  given  of  ap- 
plication to  Parliament  for  full  incorporation. 

The  very  liberal  and  unusual  terms  thus  offered  to  the 
oonsomers  and  to  the  public  excited  general  intereai 
and  satisfaction ;  and  at  an  influential  meeting  of  citi- 
zens, held  at  the  London  Tavern  early  in  1840,  a 
unanimous  resolution  was  passed  in  approval  of  the 
proposed  scheme  and  the  formation  of  the  new  company. 
It  was  at  this  meeting  that  I,  for  the  first  time,  an- 
nounced that  I  would  agrre  to  manufacture  gas  at  tho 
Company's  woiis  at  Is.  4}d.  per  1,000  feet,  a  price 
lower  than  I  had  previously  stated ;  but  it  ought  to  be 
known  that  it  was  never  my  intention  to  manufaotore 
gas  at  Is.  4^.,  and  pay  ct-rtain  charges  other  than  those 
connected  with  the  manufacture.  The  price  I  bad 
estimated  for  the  supply  of  gas  at  the  Company's  works 
WHS  Is.  6d. ;  but  I  do  not  desire  to  give  any  farther 
explanation. 

A  considerable  number  of  shares  in  the  imdertaking 
were  at  once  applied  for ;  nevertheless,  so  great  and 
immediate  was  the  opposition  manifested  by  the  two  old 
companies,  that  it  became  evident  that  the  new  one 
would  require  very  large  pecuniary  support  to  intro- 
duce itself  into  practical  operation,  and  that  heavy 
liabilities  must  be  at  once  incurred  by  the  promoters  or 
first  shareholders ;  so  heavy,  indeed,  were  these  lia- 
bilities likely  to  become,  in  prospect  of  the  violent  and 
powerful  hostility  which  we  must  encounter,  that  tho 
whole  undertaking  whs  imperilled  at  the  outset. 

Those  who  desired  to  obtain  the  advantages  offered 
shrank  from  the  responsibilities  attendant  upon  the 
costly  and  arduous  task  of  clearing  its  way,  and  bring- 
ing its  extensive  operations  into  working  oriet. 

So  great  at  this  period  was  the  hesitation  of  wealthy 
and  influt-ntial  men,  who  had  been  invited  to  aasmne 
the  direction  and  first  responsibilities  of  the  new  com- 
pany,  that,  in    order    to  secure    their   continued    co- 
operation, it  became  necessary  for  the  writer  to  allay 
their  apprehensions  and  establish  their  confidence,  wy 
taking  upon  himself  the  whole  risk  of  the  pieliminaiy 
expenses.    He  therefore  signed  a  bond  of  sgreemoit  to 
pay  all  the  expenses  of  the  company  np  to  the  time  of  its 
obtaining  Parliamentary  sanction,  or,  failing  that,  op  to 
the  time  of  its  registration  under  the  Joint- S:ock  Oo«n- 
panies  Act.      He  further  engaged  to   guarantee  the 
return  of  all  deposits  on  shitres  if  half  of  the  whole 
number  of  shares  were  not  taken  and  paid  for  within  a 
period  of  five  months  from  the  commencement  of  the 
company,  thnt  is  to  say  by  the  25th  of  MHrch,  1849.* 
All  the  liabilities  and  all  possibilities  of  Ices  being  thrown 
upon  one  person,  whilst  a  proapeet  of  great  eveotoal 
advantage  was  offered  to  all  other  parties  concerned  and 
to  the  public,  as  consumerp,  some  of  the  most  mpected 
men  in  the  City  of  London  now  took  part  in  the  com- 
pany.   But  meanwhile  the  single  promoter  was  bearing 
the  entire    cost    of   drawings,  surveys,   specifications, 
clerks,  canvassers,  offices,  counsel,  solicitfirs,  and  other 
sources  of  expense.    He  also  had  to  devote  to  these  en- 

Sagements  hu  almost  exclusive  attention,  to  the  serions 
etriment  of  his  other  business.    The  preparation  and 
circulation  (by  thousands)  of  prospectuses,  addresses^ 


•  Extract  fnm  the  nibaoriben'  ooatnet  deed :— "  And  whwi 
th«  whole  of  tbe  expsn-et  of  (bmUor  tb*  eomiMojr  and  pmaiitiaa 
the  BlU  in  Parllameat  has  bean  hiiherto  bofse  and  peld  Inr  the  nH 
Alexuider  Angne  C^•ll,  and  he  b  wlUloit  to  Ciintlnne  to  fi>4l  tm 
tat  thoM  parpoeee  antll  the  companjr  thall  be  emn  l«elr  restMai 
or  until  the  Act  of  Furllament  shall  beobtaiDed,wklshsnrefaaU  t 
happtoi  andhehaiarre-dtoindtgiaUytlMSftldditMtgniaa* 
•ereral other partln hereto, (to."  dbyVjOOQlc 
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pamphlets,  and  appeals,  his  constant  examination  of  con- 
tracts and  agreements,  his  frequent  consultations  with 
counsel  or  solicitors,  and  attendances  on  public  bodies, 
as  the  Commissioners  of  Sewers,  the  Common  Council. 
and  the  parish  Testries,  so  absorbed  his  time,  that  he  was 
obliged  to  remove  from  his  country  residence  and  estab- 
lish himself  over  the  offices  of  the  company,  in  Moorgate- 
street,  where  his  presence  was  often  necessitated  from 
early  morning  until  midnight. 

It  might  be  presumed  that  the  guarantees  and  in- 
demnifications already  entered  into  by  the  promoter  were 
abnndnntly  sufficient  to  meet  the  wishes  of  the  most 
exacting  and  suspicious ;  but,  in  order  to  satisfy  to  the 
very  utmost  some  further  objections  brought  forward  by 
certain  very  timid  persons,  the  writer  entered  into  an 
additional  contract,  whereby  he  engaged  (und  furnished 
sureties  for  the  performance  of  his  engagement)  to  supply 
the  company,  for  a  term  of  years,  with  meters  at  a  present 
fixed  price,  and  to  manufacture  its  gas  of  good  and  pure 
quality;  also  to  keep  the  premises,  retorts,  and  gas- 
holders in  repair,  at  a  rate  of  la.  4Jd.  per  1,000  cubic  feet 
(subject  to  an  addition  of  Id.  per  1,000  feet  should  the 
price  of  coals  exceed  16«.  per  ton). 

Thus  far  the  preliminary  difficulties  arising  from  the 
timidity  of  directors  and  shareholders  were  met  and  sur- 
mounted. But  still  greater  and  more  numerous  were 
the  external  obstacles  placed  in  the  way  of  the  new  under- 
taking by  the  old  companies. 

Immediately  on  the  announcement  of  the  formation  of 
the  Great  Central  Company  these  instituted  every  possible 
means  of  hindering  its  establishment,  and  barring  its 
progress.  Kot  only  did  they  prepare  for  the  most  vigorous 
and  costly  parliamentary  opposition,  but  they  had  imme- 
diate resort  to  all  manner  of  expedients  for  publicly  and 
privately  disparaging  the  claims  and  prospects  of  their 
rival.  One  of  their  first  steps  was  to  circulate  amongst 
gas  shareholders  throughout  the  kingdom  a  pamphlet 
directed  against  the  Great  Central,  attempting  to  prove 
that  it  was  an  impossibility  to  manufacture  gus  at  a  lower 
price  than  6s.  per  1,000,  with  any  reasonable  regard  to 
the  shareholders'  profits  and  the  quality  of  the  article 
itself. 

Not  only  did  the  two  opposition  companies  circulate 
this  pamphlet  universally,  but  their  solicitor  accompanied 
it  with  a  letter  by  himself,  in  which  he  informed  gas 
shareholders  everywhere  that  their  interests  were  en- 
dangered, because  the  result  of  the  successful  establish- 
ment of  the  new  company  would  be  to  cheapen  gas 
throughout  the  country.  He  therefore  added : — "  I  am 
sure  you  will  be  anxious  to  give  your  support  and  assist- 
ance in  opposing  the  bill  to  incorporate  the  Great 
Central  Company,  and  therefore  request  that  you  will  be 
so  good  as  to  pat  your  local  members  in  possession  of  the 
real  facts  of  the  case,  and  either  request  their  assistance, 
or  permit  me  to  communicate  with  them  under  the 
sanction  of  your  authority."  Thus,  not  only  was  the 
powerful  opposition  of  two  wealthy  City  companies 
directed  against  the  now  undertaking,  but  stri-nuous 
efforts  were  made  to  excite  against  it  the  prejudices  of 
vested  interests  all  over  the  kingdom,  and  to  concentrate 
their  influence  in  obstructinj;  it. 

In  April,  1849,  the  bill  to  incorporate  the  Gre'tCentnl 
Company  was  brought  into  the  House  of  Comiions. 
This  bill  was  the  first  that  was  submitted  to  Pnrlia- 
mont  with  clauses  for  testing  the  accuracy  of  the 
meters,  and  the  illuminating  power  and  purity  of  th-. 
gaa  by  public  officers.  Similar  clauses  have  been  in- 
sisted upon  by  the  legisl»ture  in  every  bill  thnt  bus 
ho3n  passed  since  that  period,  a  matter  on  which  I  may 
justly  fi>cl  some  pride.  In  connection  with  this  subject 
I  may  be  allowed  to  explnin,  in  passing,  the  reason  why 
I  adopted  the  wax  candle,  instead  of  sperm,  as  the 
ataodazd  of  comparison  in  testing  the  illuminnting 
power.  First,  wax  is  of  a  more  certain  and  uniform  ma- 
terial that  what  is  called  sperm.  Secondly,  the  colour 
and  the  penetrating  power  of  the  light  emitted  from  the 
combustion  of  wax  more  nearly  approaches  that  emitted 


fromthecomhustion  of  London  gas  than  is  afibrded  byany 
other  substance ;  but  of  course  the  can<lle  ought  to  lie 
kept  trimmed,  and  used  as  a  standard  when  at  its 
best. 

Thirteen  days  were  occupied  by  the  Select  Com- 
mittee of  the  House  in  bearing  counsel  for  and  against 
the  bill,  and  in  the  examination  of  witnesses,  the  writer 
himself  having  been  under  examination  and  cross-exami- 
nation  for  four  entire  days.  The  two  old  companies 
meanwhile  were  straining  every  nerve  to  upset  the  bill. 
In  thisobject  they  at  lengthsucceeded  by  detecting  a  slight 
legiil  fiaw  in  the  preamble,  which  the  company's  solicitors 
had  80  worded  as  to  ask  fur  power  to  "manufacture 
and  distrihuto  gus  within  the  City,"  whereas  the  word 
manufacture  should  have  been  omitted,  as  the  gas-works 
were  intended  to  bo  erected  without  the  City  precincts. 
This  single  verbal  inaccuracy  of  the  lawyers  was  fatal  to 
the  bill,  su  far  as  that  session  was  concerned,  and  it  was 
therefore  thrown  out.  This  result  occ»8ioned  great 
jubilation  amongst  its  adversaries,  and  corresponding 
deprcssiun  amongst  many  of  its  friends.  The  heaviest 
port  of  the  blow,  however,  fell  entirely  on  one  individual, 
the  promoter,  who,  uccordinp;  to  previous  agreement,  had 
piiid  all  expenses  incurred  in  this  defeat  und  the  pre- 
ceding stages  of  the  company's  progress.  But  it  was 
at  once  determined  that  the  disaster  should  not  he  fatal ; 
the  defeat  should  not  become  a  rout — it  should  be  merely 
a  temporary  check,  and  not  a  final  stoppMge.  Notice 
was  immediately  given  of  the  intention  uf  the  company 
to  apply  to  Parliament  a  second  time,  in  thu  ensuing  year, 
1860,  for  incorporation.  This  announcement  was  at 
once  followed  by  another  from  the  two  cumpHnies,  re- 
ducing the  price  of  their  gas  from  6s.  per  thousand  feet 
to  Ss.  (June,  1849).  But  the  Great  Central  Company, 
although  for  a  time  failing  to  obtain  pHrlixmentary  in- 
corporation, was  not  thereby  precluded  from  active  and 
effectual  progress.  Steps  were  forthwith  taken  to 
register  it  as  a  joint  stock  company,  with  limited 
liability  (at  that  period  the  present  Limited  Liability 
Act  had  not  been  pHSsed,  and  the  difficulties  of  suoa 
companies  were  much  greater  thun  subsi  qut-ntly).  By 
September,  1849,  the  company  was  thus  completely 
registered,  and  thereby  obtained  most  of  the  advantages 
that  a  spcialAct  could  furnish,  except  the  power  of  com- 
pulsorily  carrying  their  operations  or  mains  through 
any  property  whose  ownen  were  unwilling  to  consent. 

At  this  stage  of  tho  company's  histor}',  the  directors 
issued  HU  address  to  the  shareholders,  stating  thxt — "  Mr. 
Croll  has  lu>hlled,  with  the  most  scrupulous  exactitude, 
every  ea.'ag  ment  into  which  he  entered ;"  and  that  he 
had  pa'  I  "'1  the  promotion  expenses,  amounting  to 
£4,000.  And  further,  "  that,  except  the  Is.  per  share 
deposit  (oil  1 6,000  shares),  neither  the  directors  nor 
the  shoruholders  have  been  called  upon  to  bear  any 
p.iiti(>n  of  thi  burden." 

It  now  became  necessary  that  that  burden  should  be 
still  further  iccreased  by  making  due  prepiratinn  for 
the  commencement  of  working  operations.  To  secure 
the  promoter's  ability  to  perform  the  remainder  uf  the 
engagements  which  still  devolved  upon  him,  he  dis- 
posed of  some  of  his  private  property,  relitiquished  some 
Ml  uia  uiiier  iiusiness  undertakings,  look  a  partner  into 
one  of  his  woiks,  and,  in  fact,  staked  his  prospects  for 
life  on  the  Orent  Central  Coriipany.  Meanwhile,  the 
pMfita  of  his  business  in  the  manufncture  of  his  )>atent 
ilry-meter,  of  his  profession  as  consulting  gas  engineer, 
and  as  umnufacturing  chemist,  were  in  n  great  degree 
suspemleil,  owing  to  the  industrious  und  Bystem«tio 
eirculation  of  false  leporteandrumonrs  by  hostile  parties. 
Happily,  these  atti  mpU  eventually  iiiUed,  but  at  tho  time 
they  were  very  trying.  . 

Tho  company  having  succeeded  in  becoming  coift- 
pletely  registered  under  tho  CompHnics  A't.  Ou>  next 
step  was  to  obtain  the  consent  of  tho  City  Commissioners 
of  Sewers  for  the  breaking  up  of  the  streeU  and  pavement, 
in  order  to  Uy  down  the  gas  pipes.  MiAnd   1- 

Every  gas  company  that  bad  been  eatablisHed  in 
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London  linoe  the  formation  of  the  Chartered,  had  en- 
deavoared  to  obtain  a  share  of  the  valuable  gas  preserves 
of  the  city  of  London,  and  had  failed.  Believing  that 
the  permission  requisite  was  most  likely  to  be  obtained 
when  under  the  guidance  of  one  individual  only,  the 
writer  made  the  following  proposition  to  the  company  : 
— That  he  would,  at  his  own  entire  cost  and  charge, 
make  the  application  to  the  Commissioners  of  Sewers  for 
liberty  to  lay  down  the  mains  and  services  of  the  com- 
pany in  the  city.  That  if  he  succeeded  in  obtaining 
their  consent,  the  company  should  pa^  the  sum  so  ex- 
pended, or  any  part  thereof;  if  he  did  not  succeed  he 
would  himself  bear  the  whole  cost  and  expense  so 
incurred. 

As  a  preliminary  step  it  -was  necessary  to  institute  a 
thoiongh  and  complete  canvas  of  the  whole  of  the  in- 
habitants and  householders  of  the  city  of  London.  For 
this  purpose  I  decided  to  avail  myself  of  the  existing 
political  organizations  which  are  already  in  efficient 
working.  The  parties  known  as  Conservativi'S,  Liberals 
and  Advanced  Liberals,  had  each  of  them  its  own 
agency,  consisting-  of  a  secretary,  with  a  BtMff  of  men 
working  nnder  him,  who  knew  and  had  access  to  every 
individnal  belonging  to  their  party.  I  therefure  saw  the 
three  secretaries,  and  engaged  them  and  their  staff  in 
the  work  for  a  period  of  three  months ;  their  rrmnnera- 
tion  was  made  partly  to  depend  upon  the  success  of  the 
enterprise.  One  of  these  gentlemen  was  to  receive  £73, 
another  £100,  the  third  £160,  and  this  amount  was  to 
be  doubled  in  each  case  if  we  succeeded. 

Having,  at  a  meeting  between  these  three  gentlemen, 
decided  upon  the  policy  to  be  pursued,  offices  were 
taken,  distinct  from  the  Central  Company,  on  the  west 
side  of  Moorgaie-street.  The  whole  of  their  staff  were  set 
to  work,  and  obtained  petitions  to  the  Bnard  of  Sewers 
from  the  gas  consumers  of  1 1 1  City  parishes.  A  large 
proportion  of  these  petitioners,  4677,  inrther  entered  into 
a  contract  to  take  the  g^is  of  the  Great  Central  Company 
for  five  years,  at  a  maximum  rate  of  48.  per  lOOu  feet. 
Before  the  decision  of  the  commissioners  was  given,  they 
were  advised,  evidently  through  the  pressure  of  parties 
who  desired  to  embarasa  the  new  company,  to  require  as 
a  preliminary  step  that  proof  should  be  given  that  at 
least  £76,000  of  the  capital  had  been  paid  up.  By  means 
of  vigorous  exertions  on  the  part  of  the  promoter  and  a 
few  friends,  this  difficulty  also  was  overcome,  by  pro- 
viding the  needful  securities  and  taking  up  the  requisite 
somber  of  shares. 

In  November,  1849,  a  general  meeting  of  gas  con- 
sumers was  held  at  the  London  Tavern,  when  a  reeoln- 
tion  was  unanimously  p«ssed  requesting  the  Commis- 
sioners of  Sewers  to  grant  the  requisite  permission.  On 
the  3rd  of  December  the  Board  of  Sewers  met.  Of  61 
members  pnsent,  38  voted  in  favour  of  the  application, 
and  13  against  it.  A  majority  of  26  therefure  placed  the 
Oreat  Central  Company  in  a  position  to  go  forward  with 
vigour  after  all  its  delays  and  struggles  for  very  existence. 
The  three  gentlemen  who  had  undertaken  and  superin- 
tended the  canvas,  thus  became  entitled  to  the  ad<iitional 
sums  promised  if  successful.  These  were  therefore 
handed  over  to  them,  and,with  other  expenses  amounting 
to  £1,100,  was  repaid  by  the  company. 

But  another  very  heavy  blow,  which  almost  proved 
fatal,  was  to  fall  upon  it  immediately.  Thw  next  day 
after  this  fiivonrahle  decision  of  the  Court  of  Sewers,  the 
old  City  Gas  Company  announced  that  its  price  would  be 
reduced  to  4s.  per  1,000  feet.  This  was  intended  to 
swamp  the  new  company,  which  had  not  as  yet  a  foot  of 
pipe  laid  down  in  the  City,  and  had  only  just  obtained  a 
provisional  site  for  its  works  at  several  miles'  distance, 
and  whieh  was  still  threatened  by  powerful  opposition 
in  various  forms.  Tho  announcement,  as  might  be  ex- 
pected, occasioned  great  consternation  and  bewilderment 
amongst  the  directors  and  shareholders  of  the  Great 
Central.  At  the  same  time,  overtures  for  a  compromise 
were  made  to  the  new  company  by  the  old  ones,  but  con- 
ditional on  the  suspension  of  all  operations  by  the  former, 


So  adroitly  were  these  overtures  mnnaged,  that  at  a 
meeting  of  the  directors  of  the  Great  Central  a  reaolation 
was  agreed  to  fur  winding-up  the  undertaking.  This 
was,  indeed,  the  crisis  of  the  company.  The  promoter 
succeeded  in  getting  the  entry  of  this  resolution  on  the 
minnte  book  delayed.  In  the  evening,  after  the  board 
had  separated,  he  took  a  cab  and  waited  on  each  of  the 
directors  individually,  in  order  to  induce  them  toro-oon- 
sider  their  decimun.  This  attempt  was  succesBful.  At 
the  next  meeting  the  previous  deterniioation  was  re- 
scinded, and  it  was  concluded  still  to  peraevere. 

Shortly  afterwards  another  attempt  was  made  to  con- 
ciliate the  new  company  into  a  cessatiim  of  its  openitions. 
The  two  old  companies  now  offered  the  sum  of  £10,000 
to  the  promoter,  directors,  and  shareholders  of  the  Great 
Central,  on  condition  of  their  consenting  to  withdraw 
from  the  field.  They  further  agreed  to  continue  per- 
manently their  recently  reduc<'d  charges  to  the  con- 
■nmers.  The  sum  offered  would  have  mure  than  covered 
all  the  expenses  hitherto  incurred  by  the  new  company 
and  its  promoter.  Its  acceptance  was  urged  by  III. 
Pearson  (the  chairman  of  directors)  and  other  leading 
members  of  the  Great  Central  manaKcment.  It  was  now, 
however,  too  late  to  entertain  such  proposals,  because 
the  new  company  bad  entered  into  obligations,  both  with 
the  Commissioners  of  Sewers  and  with  the  eontntotiiig 
gas  consumers,  to  prosecute  the  engagements  recently 
agreed  to  on  both  sides ;  and  it  was  greatly  to  the 
eventual  advantage  of  the  public  that  such  was  the  CHse. 
for  not  only  were  the  citizens  of  London  at  once  benefited 
to  the  extent  of  £40,UU0  per  annum  hy  the  reduction  in 
the  price  of  gas  to  4s.  per  1.000  feet  already  granted  by 
the  old  companies,  but  they  were  ultimately  enabled  to 
participate  in  further  reductions  by  means  of  the  new 
company.  Stiil  more  important  in  ila  axgregate  amotmt 
WH8  the  gain  which  now  and  snbsequently  ensued  to  the 
gas  consumers  throuKh'  'Ut  the  country,  in  consequence  of 
the  perse  f  ering  ci/mpetition  of  the  Central  Gas  Crmpany, 
for  the  reduction  of  charges  in  the  metropolis  was  speodily 
followed  by  a  similar  re<1uction  in  the  provinces. 

The  early  part  of  the  year  1850  found  the  Orsat 
Central  Company  about  to  commence  its  real  working 
operations.  More  than  a  year  of  time,  and  many  thousands 
of  pounds  had  been  consumed  in  its  struggles  to  obtain 
the  necessary  sanction  tor  beginning  to  exist.  But  at 
length  it  had  victoriously  eurmormted  the  colossal  oppo- 
sition which  the  persevering  ingenuity  _ot  wealthy  vested 
interests  had  so  long  arrayed  against  its  establishment. 
The  battle  was  evi  n  now  by  no  means  ended — many  a 
sharp  encounter  was  still  to  follow;  but  the  crisis  was 
passed,  and  the  final  issue  of  success  began  to  loom  in  the 
future  with  increaHing  clearness. 

Arrangements  had  been  entered  into  for  securing  a  site 
for  the  company's  gas  works  in  the  parish  of  St.  Pancras, 
a  position  wbiih  had  many  advantages,  on  account  of  its 
nearness  to  the  City  and  its  pr^xiuiity  to  the  principal 
railways  and  to  a  populous  neighl>ourbood  ;  but,  owine 
to  various  influences  (the  source  of  which  it  was  not 
difficult  to  conjecture),  the  company  failed  to  secure  the 
requisite  permission  from  thu  parish  authorities. 

It  was  eventually  conduiled  to  erect  the  new  gas- 
works at  Bow.  on  a  site  which  had  the  disadvantages  of 
being  two-and-a-half  miles  from  the  City  precincts,  thus 
involving  very  heavy  expenses  in  laving  down  tho  con- 
necting mains.  At  that  time  there  were  very  few  roads 
or  inhabitants  at  Bow.  The  Commercial  Gas  Company's 
works  were  already  established  in  that  direction,  but  a 
mile  nearer  the  City  than  the  new  rooipony.  There 
were  also  numerous  other  drawbacks,  one  of  which  was 
the  difficulty  of  dispOHing  profitably  of  the  coke  in  that 
vicinity,  involving  a  very  heavy  loss  to  myself,  as  com- 
pared with  the  facilities  afforded  by  the  vicinity  of  St 
Pancras. 

Towards  the  latter  end  of  1849,  after  much  negotia- 
tion, contractors  were  engaged  to  erect  the  works  npon 
a  scale  of  prices  agreed  U|ion;  the  drawings  and  specinoa- 
tions  and  the  land  at  Bow  were  handed  over  to  them. 
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Bat  it  boon  utvuuMt  U'ia>  ui  itrnt  the  cuuipauy  w  •«  tu  b« 
involTeil  lu  new  Uifli  ultiea  by  the  ruluctance  of  the«« 
contritctDn  to  pruveoJ  with  ttie  worlc.  And  the  blow 
appettred  to  tall  with  dimutruus  Wi-ight,  when,  e>irly 
in  186u,  the  cumpHuy  receirtxl  ua  intioution  that  thoy 
lefiiaed  to  carry  out  the  uuutmot.  The  nerioiuiieM  ot 
this  po«ition  umy  be  tetiiiiated  when  it  is  couaidureil  that 
the  prumuter  bad  uuutmetea  wiih  4,9(IU  cuoaumoi*  to 
4nipply  gao  in  C^|jt«inber  ol  the  same  year.  Fortun  ilely, 
however,  other  ouiitraulors  were  found,  who  aj^reed  to 
take  2d  per  ct- nt.  ut'  their  payment  iu  luUy  paid-up  vhuve 
-of  the  company,  and,  the  coutraoU  having  be«n  aetUed, 
the  land  at  Buw  waa  placed  in  their  hauda,  and  work 
commenceU  in  the  beKinuing  of  March,  IHiU.  The  new 
contractors,  Measrs.  iii^jby,  poseeased  great  energy  and 
-ability,  and  c-imed  the  works  forward  uiust  vigorously. 

The  importaut  work  of  laying  down  the  niaina  waa 
now  enteied  upon  uuder  circuuistancea  of  great  diffi- 
culty. Parliamentary  puwera  tuul  not  yet  been  obtained ; 
it  was  therefore  necessary  to  obtdu  the  sanction  of  the 
authoriliea  and  the  parishes  lyiug  between  Buw-oom- 
mon  and  the  City  before  their  streets  and  pavements 
•«oald  be  opened  by  the  new  oumpany,  and  amongst 
4hflae  pnrocbi<tl  authurities  were' some  notoriously  uuuer 
4he  intlaeuoe  of  the  hostile  oumpauies.  Nevertheless, 
thepermiaaiun  of  the  two  principal  parishes — viz.,  that 
•of  Whiteohapel,  next  to  the  City  Ouundaries,  ana  that  of 
.Mile-end  Old  Town,  adjoining  the  bow  (iai  Works,  was 
obtained  with  compamlive  ease,  especially  as  the  new 
company  oSisreU  to  aup^ily  the  inhabitants  of  these  dis- 
tricts with  gus  at  Guy  prices,  a  booa  which  was  highly 
<valaed  by  them. 

The  Ureat  Central  Company  was  now  in  poaaessioo  of 
snost  ot  the  powers  needtul  to  enable  the  imdertaking  to 
be  carried  on  to  completion ;  but,  inasmuch  as  it  was 
Also  of  importance  to  obtain  parliaiiieutary  sanction  in 
order  tu  give  grt;ater  coufidunv;e  to  atiareholden,  and  to 
place  the  cotu(<ttny  in  an  indisputable  position  in  case  of 
certain  contingencies,  a  bill  was  iutpjduoed  a  second  tim* 
into  the  Hvjiuo  of  Commons  tor  its  incorporation  by 
special  act.  A  Committee  of  the  House  (uf  which  the 
Bight  Hon.  £!.  Cardwell  was  chairman),  who  uvidenily 
took  a  deep  interest  in  the  bill,  and  analysed  the  various 
<Jaiue8  and  tbe  evidence  with  great  ability,  passed  it 
nnaniuiously  iu  Juue,  18d0,  ani  it  was  sent  on  to  the 
House  of  Lords  with  every  prospect  of  success.  But  the 
Lord's  Comuiiitee  (to  the  astonishment  of  everybody)  re- 
jected it,  alter  t&e  most  hasty  consideration.  Its  eventual 
enactment  was,  however,  a  mere  question  of  time.  But 
these  vexatious  and  useless  delays,  occasioned  by  the 
Jealousy  of  tbe  old  companies,  hid  already  cost  the  (ireat 
Central  Company  and  its  promoter  the  sum  of  £  ld,U0O. 

The  laying  of  the  mains  commenced  on  the  24tb  of 
Jane,  18dU. ,  These  had  to  be  laid  over  sixty  miles  of 
streets  during  the  next  three  months,  as  the  company 
had  contracted  to  supply  gas  to  the  consumers  from  and 
after  the  29th  of  eiepiember  in  that  year.  The  difficulty 
of  completing  so  great  a  work  in  so  short  a  time  was  con- 
siderably increased  by  the  ueoessity  imposed  upon  the 
-mgineer  to  carry  on  the  work  in  the  principal 
(horoughiares  only  at  night,  so  as  not  to  impede  the 
tnifBc. 

The  principle  of  distribution  adopted  waa  somewhat 
novel,  and  was  certainly  at  the  outset  more  expensive 
than  the  ordinary  mode ;  but  it  had  the  great  ad- 
vantage of  reoucing  to  a  minimum  the  interruption  to 
the  stret-t-traffiu  alter  the  pipes  had  once  been  laid 
down,  and  the  distribution  of  gas  had  commenced.  Oi 
the  value  and  importance  of  this  I  had  become  con- 
▼incei  &om  long  experience.  In  all  the  wuler  streets 
a  secondary  pipe,  ot  smaller  diameter  than  the  maiu, 
«ras  laid  down  unuer  each  footway,  to  be  connected 
where  needful  with  the  larger  uiam,  which  nin  along 
ibe  centre  of  the  nmdway.  In  the  narrower  streets 
the  carrying  main  was  laid  under  one  footway,  and  a 
•nailer  pipe  under  the  opposite  footway.  The  aavan- 
tage  of  this  method  will  be  obvious.    For  thns,  when  a 


service-pipe  to  a  customer  had  to  be  laid  it  only  inter- 
fered with  one  or  two  stones  in  the  footway.  These 
could  be  taken  up  in  the  eiirly  morniiiK,  and  replaced 
before  the  time  fur  opening  ihe  shups.  B<«ides  this,  the 
service-pipes  could  hereby  be  made  of  the  shortest 
pustible  length,  which  ubviatad  many  objwtions  and 
dithculties  well  known  to  every  one  practically  con- 
veisant  with  the  supply  of  gas. 

Thia  ayatem,  however,  cauard  no  little  disturbance  of 
the  streets  at  first.  l'a»eh  characterised  it  as  an  invasion 
of  the  Picta  (picks).  The  company  smietimea  had  aa 
many  aa  twenty  different  gangs  of  pipe-layi^rs  working 
away  in  as  many  localities.  The  whole  of  Upper  and 
Lower  Thames-street,  from  Blacklriars-bridge  to  the 
Tower,  about  a  mile  in  length,  was  laid  in  one  night. 
With  so  many  men  working  at  once,  in  varioua  plocea, 
and  under  the  preaaanre  of  unavoidable  h^ate,  it  ia  not 
to  be  wondered  that  aome  portions  of  the  laying  were 
very  ineffectually  aeoured;  unexpected  difficultiea  also 
arose,  on  the  aput  of  the  moment,  requiring  beada  or 
syphona,  when  theae  were  not  on  the  spot.  In  aiieh 
cases  apaoea  were  left,  and  the  laying  waa  urged  forward 
without  waiting  to  complete  the  omiasiona  at  the  time, 
as  no  delay  could  be  permitted.  The  ground  was  there- 
fons  filled  in  before  morning,  and  hence  it  happened 
in  some  inatanoea  that  these  unfinished  connections  were 
forgotten. 

it  IS  not  to  be  wondered  at  that  work  thus  carried 
forward  under  cover  of  the  darkness  of  ni)(ht,  and  in  the 
hurry  of  the  final  armngementa,  was  left  so  imperfect 
that  daring  the  first  few  days  after  the  earliest  supply 
of  gas  firom  the  near  works,  nearly  nine-tenths  of  the 
whole  eacaped  at  theae  unoompleted  pointa.  In  one  oaae, 
the  gaa  waa  diacovered  dischargiug  at  full  bore  ''from 
an  eight-inch  main." 

Throughout  Auguat  and  September,  1850,  the  opera- 
tiona  were  pushed  on  with  unintermitting  vigour  by  day 
and  night,  that  tbe  company  might  be  able  to  perform 
its  contract  to  sspply  the  consumers  by  the  29th  of 
^ptember.  Beyond  the  small  cin;Ie  of  thoae  acquainted 
mi\h  the  real  progreaa  of  tbe  worlc,  it'  was  generally 
believed  that  it  would  be  impoeaible  to  lulfil  these  engage- 
ments. But  by  the  middle  of  8et>teinber  the  great 
advance  that  wtts  being  made  could  no  longer  be  con- 
cealed from  the  eyes  of  opponents ;  for  by  that  time  the 
pulling  up  of  the  streets  ha4  become  excessive,  and  there 
was  stiarcely  a  atieet  or  alley  in  the  company's  diatrict 
that  had  not  been  torn  up  from  end  to  end.  At  length, 
on  the  14th  of  September,  the  Chsrtervd  das  Company 
applied  to  the  Court  of  Chancery  for  an  injunction  to 
prevent  the  laying  down  of  pipes  by  tbe  side  of  or  across 
their  mains ;  but  thia  step  was  taken  too  late,  for  whilat 
the  lawyers  were  disouaaing  the  queation  on  both  aidea, 
the  work  was  ao  far  completed,  by  means  of  additional 
energy,  that  further  proceedings  were  dropped,  as  being 
useless.  But  a  more  practical  form  of  impediment  was 
now  offered  to  the  new  company's  progress  outside  the 
City  precincts.  A  portion  of  the  Une  of  route  along 
which  it  was  wished  to  lay  the  mains  from  the  works  to 
the  Whiteohapel-road,  lay  through  a  district  under  the 
control  of  the  Middlesex  and  Euex  Hoad  Tmaleea,  who 
(owing  to  the  preaaure  of  certain  influencea)  reftiaed 
iheir  permiaaion  for  the  needful  opening  of  the  thorough- 
fares. The  company  was  thereby  neceaaitated  to  take  a 
somewhat  circuitoua  route  along  back  atreeta  and  narrow 
bye-ways,  in  aome  of  which  it  waa  neceaaary  to  lay  the 
maioa  seventeen  feet  below  the  surface.  It  was  alao 
neoeasary  to  oross  a  canal  over  which  there  was  a  nairow 
bridge,  along  which  a  three-inch  main  had  previooily 
been  laid  by  the  Commercial  Oas  Company. 

At  thia  time  that  company  proceeded  to  lay  aa  addi- 
tional ten-inch  main  up  the  bridge  on  one  side,  aorosa  it 
at  right  angles  and  oown  the  opposite  side,  conneotina> 
it  also  with  the  smsller  main  at  each  end.  Although 
the  Commercial  Company  possessed  the  right  to  lay  gas 
pipes  upon  thia  bridge  for  tbe  supply  of  the  district,  they 
had  no  right  to  open  the  ground  for  that  purpose  without 
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giving  thne  <la\a'  notice  of  their  iDtentions  to  thu  liicn 
aathoritiea.  They  failed  to  ipvu  thie  notice  until  th<«> 
commenced  the  work,  so  that  the  opt-ninx  of  the  gnium 
and  givinfr  the  notice  were  mmnltaneoiu  loHsmDch  n» 
the  only  way  in  which  the  workii  at  Bow  could  be  con- 
nected with  thn  City  for  the  supply  of  gas  was  over  thn 
hridgp,  this  serious  obstructive  action  on  the  part  of  th> 
'  Commercial  Company  was  immediately  known  to  tin 
writer,  whose  ey«  rested  upon  that  bridge  as  he  passed 
it  day  by  day  with  considerablfl  anxiety. 

A  mietina  of  the  local  aathoritiea  was  called  for  thi 
following  evening,  when  Mr.  Peanon  made  a  poweKul 
appoxl  to  the  pariah  board.  The  board,  having  pre- 
viously Kiven  permission  to  the  GreHt  Central  Companx 
to  lay  down  their  mains  in  every  street  and  laoK  of  th' 
parish,  were  indignant  at  this  attempt  to  friistnte  th>-ir 
previous  d»<'i<)>on.  A  specinl  committee  was  aiipoint««i 
to  meet  the  writnr  the  foUuwing  morning,  at  6.30  a.m., 
with  power  to  do  all  that  was  necessary  to  aid  in  re- 
moving tliH  obstruction,  and  give  the  compnny  pos- 
session of  thH  bridge,  so  to  enable  them  to  lay  their 
mains.  The  writer  was  at  the  appointed  place  of  meeting 
a  little  before  the  time  named.  This  special  committee, 
who  wen-  full  of  ardour  and  patriotism  on  the  previous 
night,  WfrH  on  the  spot  before  him.  and,  to  the  writer's 
utter  conBt.<-riiation,  wero  nnwilling  to  do  any  one  Hiniile 
act  to  Hid  him  beyond  going  throngh  the  very  quiet  and 
respet-tahlf  faro-  of  ordering  their  beadle  to  remove  the 
mains,  which  h«  proceeded  to  do  by  taking  up  a  shovel 
in  his  hand.  The  secretary  of  the  dommercial  Qas  Com- 
pany placed  his  hand  upon  the  beadle's  shoulder — this 
was  oonsiden^  an  assault.  Summonses  were  then  to  be 
applied  for  for  this  ussault,  and  tiie  whole  matte*-  argued 
out  in  the  hiirhly  propOT  way  before  a  judioial  tribunaL 
It  waa  VHin  for  the  writer  to  argue  with  these  gentle- 
men ;  therefore,  mentally  deciding  upon  another  caune, 
he  quietly  left  the  ground. 

The  Commfrcial  Gas  Company  now  blacked  np  the 
bridge  at  each  i-nd  by  thick  3-inch  planks,  10-feet 
high,  with  strongly-guarded  wicket  entmnces,  and 
posted  a  p«rt}-  of  200  men,  well  supplied  with  food 
and  liquor,  inside  the  barriers,  and  in  possession  of  the 
bridge. 

It  was  absolutely  necessary  for  the  Qreat  Company's 
main  to  cross  this  bridg^e  before  another  day  passed,  for 
the  three  da<  s'  notice  which  the  Commercial  Company 
had  given  f  >r  the  op<'ning  of  the  ground  would  have  ex- 

Sired,  and  they  would,  at  the  expiration  of  the  notice, 
ave  had  W  .1  possession  of  the  bridge,  which  at  that 
time  they  did  not  possess.  It  was  resolved  to  carry  it 
by  a  sudden  onnlHui^ht  at  whatever  cost,  AooordinKly  a 
number  of  wavKons  were  quietly  loaded  with  pipes, 
chains.  sHngs.  crowbars,  planks,  pirks.  and  shovels.  Four 
powerful  horm-s  were  then  harnessed  to  each  of  the 
waargona.  which  were  forthwith  started  at  full  speed, 
with  a  Ihtko  body  of  picked  navvies  in  each.  Fortu- 
nately, these  arrived  at  the  bridge  at  an  unexpertel 
moment,  when  h  number  of  its  defenden  were  scattered 
in  neighbonrinir  beer-houses.  The  advanced  guard 
havins  remuveil  the  strong  hoardings  previously  erected, 
the  whips  were  vigorously  applied  to  the  horses,  and.  with 
a  loud  hurrah,  the  bridge  was  taken.  Hammers  and 
crowbars  were  speedily  in  operation,  chains  were  looped 
on,  horses  afticned,  and  the  whole  of  the  obstructions 
were  dralrl^-d  over  the  bridge  and  thrown  into  an  ad- 
joining field.  The  waggons  were  placed  across  the 
bridge  at  eaeh  end,  and  strongly  barricaded,  and  the 
whole  vigilantly  guarded. 

The  butposta,  who  penetrated  into  the  enemy's  camp, 
Isamt  that  it  was  determined  to  retake  the  bridge  that 
•nemoon,  and  for  that  purpose  to  employ  a  thouannd 
men,_  dock  labourers  and  others.  This  information  was 
considered  so  serious,  that  the  writer  immediately  went 
to  the  Thames  Police-office,  and  made  a  deolaiation  of 
ttie  state  of  Hffairs,  and  the  danger  that  might  result  to 
We  unless  the  msgistrate  gave  him  the  protnetion  of  a 
largo  body  of  police.    The  magistrate  at  once  dispatched 


lis  utniy  men  aa  he  could  spare.  The  writer  also  per- 
suaded Mr.  Warren  to  go  to  Scotland-yard  to  make  a 
siuiilHr  statement.  The  small  army  of  defence  was  then 
ri'inforred  by  a  large  number  of  police,  some  of  them 
mour.ted,  two  inspectors,  and  a  superintendent.  Ihe 
writer  thereupon  retired  to  his  head-qnarten,  with. 
Inelings  of  perfect  aeourity,  the  mounted  police  reportmp 
from  time  td  time  thnt  the  enemy  had  not  shown  himself 
io  any  direction.    Thus  ended  the  Battle  of  the  Bridge. 

By  the  middle  of  September  the  new  company  had  a. 
slow  fire  put  to  six  "settings"  of  fourteen  retorts  each, 
and  by  the  27th  of  September  the  manufactiire  of  gas. 
commenced.  In  the  meantime  the  leading  26-incfa  maiiL 
had  been  completed  from  the  works  throughoat.  and 
coimected  with  the  mains  in  the  City.  On  Satasday, 
the  28th  of  September.  1850,  the  valves  at  the  works 
were  opened,  and  the  g»»  sent  forward. 

It  ought  not  to  have  required  much  more  than  100,000 
feet  to  charge  the  mains,  but  after  400.000  feet  had  been 
Mtnt  out,  it  WHS  found  that  only  a  preeauic-  o£  a  few 
tenths  could  be  maintained,  and  during  the  whole  of  the 
afternoon  reports  were  being  brought  in  of  escapes  of 
g  la  which,  in  some  placei>,  was  being  discharged  through 
the  ground  in  huge  qUHntities  It  was  at  this  juncture 
that  the  oniinsions  of  some  of  the  workmen  during  th» 
recent  period  of  forced  haste  and  hurried  night-work 
came  to  light  However,  Saturday  evening  and  th* 
next  day  remained  to  remedy  these  defects,  and,  not- 
withstanding all  obstacles  and  delays,  the  supply  of  gas. 
was  duly  commenced  and  regularly  continued  nom  the 
Monday  following,  the  day  which  had  been  fixed  in  the 
contract  with  the  consumer. 

Meanwhile,  although  the  regular  supply  of  gas  had 
commenced,  the  works  were  by  no  means  complete. 
Only  one-third  of  'he  gas-holders,  retorts,  and  purifiers 
were  in  working  order,  and  the  paving  was  scarcely 
begim.  The  necessary  offices  and  shelter  ftir  the  work- 
men also  unfinished,  and  for  a  time  every  comfort  aat 
convenience  was  sacrificed  to  the  one  object  of  main- 
taining Uie  supply  of  gas.  At  the  half-yearly  meeting 
of  the  Great  Central  Gas  Company,  held  October  30th, 
I8S0,  it  was  announced  that  4,660  services  had  been  laict 
on,  Hud  that  16,000  of  their  lights  were  buminx  on  the 
premises  of  the  consumers.  By  the  end  of  the  same 
year  the  company  were  already  fulfilling  the  promise  of 
Its  original  prospectus,  the  supply  of  pure  gas  to  the 
public  Ht  4s.  per  1,000  feet,  and  at  a  good  profit  also  to- 
the  shareholders. 

In  the  session  of  1861,  the  Great  Central  Company^ 
although  in  complete  and  successful  operation,  applied  a 
third  time  to  Parliament  for  incorporation.  The  Court 
of  Common  Conmdl  also  petitioned  in  its  fiavonr,  and 
this  time  the  application  was  acceded  to  by  both  Houses. 
The  total  cost  of  the  three  applications  amoimted  to 
£29,000,  In  the  following  year  the  directors  annoimced. 
that  their  capital  account  was  closed,  and  at  the  same 
time  they  were  pleased  to  record  in  their  report  th« 
following  acknowledgment  of  the  engineer'a  exertion*  : 
— "Your  directors  feel  that  they  cannot  dismiss  this 
important  part  of  their  subject  Without  paying  a  well- 
merited  compliment  to  their  talented  engineer,  Mr.  Croll  i 
and  those  of  the  shareholders  who  have  visited  the  works 
since  their  completion,  and  observed  their  extent  and. 
magnitude  and  the  simplicity  and  order  of  their  arrangie- 
ment  will  fuUy  comprehend  the  claims  he  has  upon  thetn 
for  the  successful  exercise  of  his  talent  as  an  engineer, 
as  well  as  upon  the  public  at  large  for  the  important  part 
he  has  taken  in  reducing  the  price  and  improving  the 
quality  of  gas  throughout  the  metropolis," 

Two  years  later,  in  1856,  the  chairman  of  the  Great 
Central  informed  the  sharuholders  that  he  and  his 
colleagues  were  "  working  in  the  most  harmonious  and 
agreeable  spirit  with  the  other  companies."  The  latter 
had  already  learnt,  to  their  surprise,  that  the  principles 
on  which  the  new  company  had  boen  established  were  & 
great  boon  to  the  shareholders  of  all  gas-works,  as  wtU 
as  to  the  public  universally.    For  whereas,  imder  the 
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UkIi  pricea  of  1848,  the  dividendi  of  the  old  oompaniea 
omjr  ranged  from  five  to  six  per  cent.,  they  subaeqaently 
xoee  to,  and  continued  at,  ten  per  crnt.,  under  the  lower 
pricea  to  consumers.  And  not  only  so,  but  the  Talae  of 
metropolitan  gas  shares  have  also  risen  to  60  and  even 
80  per  cent,  above  par.  This  continuing  prosperity  ot 
the  companies,  taken  in  conmction  with  the  permanent 
and  large  gnin  of  the  public,  uffurds  a  striking  comment 
npon  the  absurd  and  gloomy  forebudings  which  were  so 
vid«ly  propagMted  even  by  intelligent  officials  and  share- 
holders in  gas'  undertakings  when  the  Qreat  Central 
Company  was  started.  The  gns  literature  of  that  period 
abounded  with  dismal  predictions  of  disaster,  injury, 
and  ruin,  all  of  which  have  been  proved  to  be  totally 
unfounded  by  the  brilliant  success  of  gas  enterprise  in 
subsequent  years — success  which  is  fairly  to  be  aacribed 
to  the  Great  Central  and  its  promoters. 

In  1853,  the  chairman  stated  at  a  meeting  of  the 
directors,  that  "  the  company  were  mainly  indebted  to 
Hr.  CroU  for  the  success  they  had  achieved."  In  18d3, 
the  directors  addressed  the  shareholders  "on  the  efficient 
manner  in  which  Mr.  CroU  has  carried  out  his  contract, 
notwithstanding  the  increased  price  of  cool,  labour,  and 
materials  during  the  last  year.' 

When  the  Oreat  Central  Company  had  established 
itaelf  on  a  working  basis,  the  older  companies  commenced 
a  vigorous  competition  by  manufacturing  gas  of  increased 
illuminating  power.  Hereupon  the  engineer  of  the 
former,  in  order  to  retain  its  customers,  offered  to 
inciease  its  illuminating  power  also,  on  an  agreement 
with  the  directors  that  he  should  be  paid  one  halfpenny 
per  *'  candle  "  above  the  standard  of  light  fixed  u  the 
previous  contract.  It  was,  however,  farther  agreed  that 
thia  additiouHl  payment  should  be  made  out  of  the 
turplus  profits  accruing  to  the  company  beyond  ten 
per  cent. 

The  increased  illuminating  power  of  the  Oreat  Central 
Company's  gas  was  heni;eforth  (or  at  le:ist  so  long  as  the 
original  engineer  remained  with  the  company)  raised  to 
a  high  standard  of  superiority ;  and  the  regular  official 
reports  ut  Dr.  Letheby,  the  chemical  referee,  appointed 
to  test  the  City  gas,  continuously  showed  that  the  quality 
of  the  gas  supplied  under  the  contract  first  alluded  to 
from  the  Oreat  Central  Works,  was  maintained  at  more 
than  25  per  cent,  above  the  Parliamentary  standard. 

It  ought,  however,  to  be  further  said,  that  the  mode 
of  testing  at  present  adopted  would  have  added  a  nomi- 
nal and  apparent  increase  of  illuminating  power  amount- 
ing tu  25  or  30  per  cent.  In  other  wurus  it  is  pretended 
that  tho  citizens  of  London  are  now  receiving  gas 
equivalent  to  16  candles ;  but  if  it  were  tested  now  as  it 
was  tested  then  it  would  b«  found  that  they  are  receiving 
gaa  of  an  average  illuminating  power  not  higher  than  13 
candles.  To  supply  gas  of  this  higher  quality,  however, 
involved  a  heavy  loss  to  the  eriginecr,  inasmuch  as  it 
necessitated  an  increased  use  of  canneL  and  shortening 
of  the  time  of  digtillution  of  the  coal  in  the  retorts. 

Hatters  continued  thus  for  some  time,  the  engineer 
losing  by  his  efforts  to  promote  the  success  of  the 
company,  and  the  profits  of  the  latter  so  increasing  that 
it  was  evident  that  a  dividend  of  10  per  cent,  could  be 
feirly  declared,  thus  showing  to  the  engineer  the  right 
to  claim  the  aJdditional  payment  guaranteed  to  him  in 
this  event.  But  instead  of  su-duing  the  direitors  had 
now  formed  a  doprocLition  fund,  which  absorbed  that 
share  of  tho  protits  which,  according  to  the  recent 
agreement,  would  have  otherwise  been  disposable  to 
compensate  him  for  his  increased  outlay.  Thus  the 
dividend  was  maintained  a  little  lnwer  than  10  per  cent, 
causing  him  a  loss  of  many  thousand  pounds. 

The  contract  between  the  engineer  and  the  company 
had  been  for  a  period  of  5,  7,  14,  or  21  years,  deter- 
minable at  the  option  of  the  company  at  any  of  those 
dates.  Tho  directors  hod  repeatolly  and  emphatically 
expreaseil  their  satis&ction  at  the  mode  in  whiih  he  had 
carried  out  his  part  of  the  contract.  Tip  to  the  end  of 
1856  he  had,  under  the  circuuistaucea  already  stated, 


paid  over  to  his  co-promoter  a  sum  little  ahort  of  £7,000. 
He  now,  however  refused  to  pay  any  further  sums  until 
he  had  been  recouped  for  his  advances. 

The  rental  for  gas  had  now  so  increased  that  by  the 
end  of  December  1856  there  remained,  after  paying  a 
dividend  to  the  shHreholders  of  8  per  cent.,  the  sum  of 
£8,000.  Thia  increased  rental  yna  due  mainly  to  the 
high  illuminating  power  supplied  by  him.  He  fel^ 
'herefore,  that  in  view  of  all  these  facts  he  had  a  claim 
to  at  least  a  portion  of  this  surplus.  But,  in  reply  to 
his  claima  the  directors  pleaded  the  strict  letter  of  the 
new  contract,  and  insisted  upon  appropriating  £4,800  to 
the  depreciation  fund,  overlooking  the  fact  that  his 
contzaot  was  entered  into  in  1852,  the  depreciation  fund 
only  commencing  firom  1853.  a  year  later. 

The  first  pericM  of  five  years  of  engagement  between 
the  engineer  and  the  company  had  paswd  over.  They 
now  gave  him  noUoe*  to  terminate  the  engagement  at 
the  end  of  the  seventh  year,  that  is  to  say,  Deoemher, 
1847.  It  subsequently  appeared  that  the  ca<mecti(»i 
waa  terminated  just  then,  in  order  that  he  might  oeaae 
to  hold  his  position  beforethe  10  per  cent,  dividend  was 
declared,  anid  thus  lose  his  claim  to  repayment  for  lowea 
incurred  in  raising  the  illuminating  power  of  the  gaa 
supplied  by  him.  Thia  statement  may  scarcely  be 
credited,  but  it  aeema  to  he  confirmed  by  facta  which 
cannot  be  called  in  qnestiott.  The  diapute  between 
himself  and  the  company  waa  subaequently  referred^  to 
arbitration,  whena  aum  of  £10,200  was  awarded  to  him. 
The  arbitrator  choaen  by  the  company  was  a  member  of 
the  Institution  of  Civil  Engineers,  the  late  Mr.  Charles 
May,  and  the  writer  has  reason  to  believe  that  he  waa 
prepared  to  award  him  a  larger  sum  than  that  finally 
agreed  upon.  The  progress  and  improved  condition  of 
the  company  during  the  years  which  preceded  the 
termination  of  the  contoaot  may  be  gathered  bom  the 
following  statement  :— 

Rental  for  the  six  months  ending  Dec.,  1855. .  £23,600 

„                           „                June,  1856.,  26,800 

„                           „                Dec.,  1866..  28,400 

„                         „               June,  1867..  29,600 

Aswiming  that  the  rentel  had  continued  to  incnase  in 
the  same  ratio  for  the  next  six  months,  the  income  of  the 
company  would  have  been  £60,000.  It  wiU  thns  be 
seen  that  a  dividend  of  10  per  cent,  upon  the  whole 
capital  of  the  company  would  have  been  secured,  and  the 
engineer  would  have  been  entitled  to  his  additional  pay- 
ment on  the  high  illuminating  power  of  the  gas  sup- 
plied. Tlie  roads  leading  to  the  works  had  been  greatly 
improved.  A  large  and  profitable  trade  for  the  sale  of 
coke  had  been  secured ;  and  yet  it  was  at  this  moment 
that  the  engagement  was  terminated.  Such  aa  action 
needs  no  comment,  and  the  writer  forbears  to  characterise 
it  in  such  terms  as  he  feels  that  it  deserves. 

It  ia  with  great  pain  and  reluctance  that  I  proceed  to 
apeak  of  the  subsequent  history  of  the  company.  It  is, 
however,  necessary  to  glance  at  it  in  a  sentence  or  two. 
The  embesalement  of  £70,000  by  one  of  the  clerks  of  the 
company  a  few  years  ago,  excited  the  astonishment  of  the 
whole  empire,  and  the  disastrous  Wood-street  fire  in^ 
volved  them  in  a  loss  of  £30,000.  Thus  from  these  two 
cireumstances  alone  a  sum  of  £100,000  has  been  lost  to 
the  supporters  of  the  company,  and  yet  its  prosperity 
waa  laid  upon  so  firm  and  sure  a  basis  that  it  has  paid  10 
per  cent  upon  its  capital  from  the  commencement  of  the 
undertaking,  in  spite  of  all  losses.  And  now  Uie  com- 
pany has  chectdaU  further  prosperity  and  development 
by  allowing  another  and  less  thriving  company  to  absorb 
their  own,  on  condition  of  receiving  a  ,^'J?'^,'"*  °*  10 
per  cent.  This  being  the  highest  legal  ^"f^'  tte 
shareholders  have  only  suffered  '"dirMUy  by  iMmg  the 
prospective  advantagea  of  investing  ^iditional  capital  at 

.  By  a  «.b«,«nt .".«««»«»»  {^Si""*??  .S'mouSi:^^^ 
oom|«ny  •ntored  u ik>ii  the  Work>  li>  •'»°|'  »~  J  r\n\o 
the  explisUoD of  th»  noUc«.Digit  zed  by  VjVJUV  IC 
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a  high  rate  of  interest  in  extensions  of  plant  and  works, 
such  extensions  and  conseqnentlj  all  such  farther  profits 
heing  reserved  for  the  shareholders  of  the  Chartered 
Company,  which  has  ahsorbed  them. 

But  if  the  shareholders  hare  only  lost  this  privilege, 
what  have  the  gaa  consumers  in  the  City  of  London 
lost. 

The  Great  Central  Company  were  paying  10  per  cent, 
dividend,  the  hii?hest  permitted  by  the  Act  of  Parlia- 
ment, and  therefore  if  the  contract  with  the  writer  had 
remained,  he  would  have  realized  a  good  profit,  and  the 
price  of  gas  onght  now  to  have  been  reduced  6d.  per 
1000  feet.  The  gas  rental  of  the  Central  Company  for 
the  year  ending  June,  1871,  must  have  been  about 
£93,000  per  annum,  adding  10  per  cent.,  the  usual  annual 
increase,  and  we  have  for  the  present  time  a  rental  of 
abont  £103,000. 

Taking  the  quantity  of  gas  required  to  supply  this 
rental  at  2s.  per  1,000  feet,  viz. : — Is.  9d.  for  the  gas 
supplied  at  the  company's  meters  for  gas  supplied  in 
accordance  with  the  New  Central,  and  3d.  per  1,000  feet 
for  increasing  the  illumination  six  candles  in  addition,  it 
is  evident  that  the  price  of  gas  ought  now  to  be  reduced, 
had  it  not  been  for  this  last  and  most  improvident  act 
of  the  Central  Gas  Company,  which  would  not  only  have 
effected  a  saving  of  £20,000  to  the  consumers  supplied 
by  the  Central,  bat  the  ^aa  would  have  been  of  a  purer 
quality  and  of  an  illuminating  power  of  a  light  equal, 
as  shown  by  the  present  mode  of  testing,  of  20  candles. 

The  acoompamring  drawings.  No.  1,  u  a  ground  plan 
of  the  works.  The  parts  coloured  show  the  parts  built 
for  the  first  year's  manufacture  of  gas.  The  portion  in 
hatched  lines  represent  the  remainder  of  the  design  as 
originaUy  contemplated. 

The  retort  house  was  216  ft.  long  by  64  ft  wide,  and 
was  constructed  for  22  double-length  settings,  of  14 
retorts  each.  It  was  divided  into  three  blocks,  with 
passages  between  them,  and  was  capable  of  manufiicturing 
about  two  million  feet  of  gas  per  day. 

Eetorts  constructed  on  this  principle,  open  at  both 
ends,  are  now  universal  throughuut  the  whole  of  London, 
and  it  is  gratifying  to  find  that  the  engineers  of  the 
Tarions  oompaniea  have  followed  the  example  thus  set 
them. 

Those  represented  in  the  drawings  show  clay  retorts 
on  each  side  and  above  the  furnace,  and  the  better 
conducting  medium,  iron,  below  the  furnace;  the 
peculiarity  being  placing  the  furnace  in  the  centre  of 
the  retorU,  whether  those  that  were  placed  below  the 
furnace  were  iron  or  clay.  Thi-se  settings  are  of  the 
simplest  kind,  requiring  the  smallest  amount  of  brick- 
work—only, in  fact,  that  which  is  necessair  to  support 
the  retorts.  The  heat  generated  in  the  furnace  acts 
npon  the  lower  retorts  in  its  passage  to  the  horizontal 
flues,  placed  under  the  two  bottom -retorts.  Unhesi- 
tatingly, however,  I  should  for  many  reasons  prefer  that 
the  retorts  nnder  the  furnace  were  iron,  and  not  clay,  as 
they  are  here  represented. 

Another  building  contained  the  purifiers,  eight  in 
number;  also  the  steam-engines  and  exhausters  in 
duplicate.  In  a  third  erection  were  the  station-meters 
and  governors. 

A  railway  was  constructed  along  the  entire  length  of 
the  retort-house,  and  on  each  side  of  it,  and  subsequently 
a  siding  was  formed  in  connection  with  the  North 
London  Bailway,  which  enabled  the  trucks  to  travel 
from  the  coal  pits  to  the  very  months  of  the  retorts. 

The  steam-engine  was  one  of  Wenf  s  high-pressure 
and  condensing  engines,  and,  instead  of  pumping  water 
for  the  condensers,  both  the  gas-holder  tanks  were 
connected  at  the  top  by  a  6-inch  pipe,  so  that  the  water 
for  the  condenser  was  drawn  cold  from  the  one  tank  and 
then  pumped  back  by  the  engine  out  into  the  other. 
Thus  an  unlimited  supply  of  out  water  was  secured 
without  cost,  and  preventing  the  tanks  from  freezing  in 
winter. 

Turijitrt.—The  system  of  purification  adopted  by  the 


engineer  consisted  in  first  passing  the  gns  throngh  the 
horizontal  and  vertical  condensers ;  from  thence  it 
passed  through  double  vessels  containing  a  solution  of 
chlorodine  of  manganese,  by  which  it  was  entirely  freed 
from  ammonia  and  a  portion  of  its  sulphuretted  hydrogen; 
it  was  then  paawd  through  triple  vessels  containing 
lime  water,  and  again  passed  through  doable  vessels 
containing  dry  lime. 

Such  was  the  absolute  purity  of  the  gas,  that  when 
Dr.  Lethchy  gave  evidence  before  the  House  of  Com- 
mons, the  standard  of  purity  of  gas  in  regard  to  ammonia 
and  sulphur  compounds  were  given  by  him,  viz. : — 
twenty  gmins  of  sulphur,  five  grains  of  ammonia  to 
the  100  rect  of  ^as,  because  he  hod  on  no  occasion  found 
ammonia  or  su^mhur  compounds  in  the  Gi'eat  Central 
g^,  as  then  made,  to  a  greater  extent  thin  the  standard 
he  gave. 

AdA  in  referring  to  this  subject,  the  writer  raay  be 
pardoned  for  remamng  that  it  argues  little,  at  any  rate, 
for  the  scientific  and  engineering  progress  of  the  directors 
of  that  company  since  his  own  connection  with  it,  that 
they,  having  altered  the  apparatus  he  oonstracted  for 
them,  have  since  been  manu&ctoring  gas  ao  iinpat«  as 
to  have  caused  not  only  numerous  bitter  complaint*  &om 
the  cnstomers,  but  also  repeated  intimations  to  the  Cooit 
of  the  Commissioners  of  Sewers,  that  it  might  become 
necessary  to  inflict  the  fines  against  manafavturert  at 
impure  gas. 

Never,  during  the  whole  period  that  the  Groat  Oentnl 
works  were  under  the  management  of  the  writer  as 
engineer,  was  the  board  of  directors  obliged  to  desceol 
to  the  language  of  apology  to  the  public  for  the  quali^ 
of  their  gas ;  but  ever  since  that  period  the  apongetie 
tone  has  oern  their  mpeated  characteristic. 

Tanks. — These  were  formed  by  raising  the  npper  por- 
tion several  feet  above  the  general  level.  A  oone  wss 
left  in  the  centre  of  each,  thus  much  time  and  labour 
was  saved  in  not  having  to  cart  away  any  of  the  ex- 
cavated earth. 

Ota-holdtri. — These  consisted  of  four,  and  were  placed 
within  about  ten  feet  of  each  other,  and  instead  of  having 
a  pipe  well  to  each,  with  a  ladder  for  aecras,  there  wo 
one  large  well  common  to  all  the  tanks,  with  a  hanging, 
winding  stone  staircase,  giving  complete  and  easy  acces 
to  all  the  pipes  and  valves  of  the  sas-holden. 

The  guide-framing  to  these  holders  was  the  lightest, 
and  certainly  the  strongest  that  was  ever  erected,  because, 
in  addition  to  the  binding  of  the  whole  by  diagonal  stays, 
thu  framing  of  all  the  gas-holders  was  connectflil  at  eight 
pointe  (as  shown  in  drawings  1  and  2),  namely,  at  the 
four  junctiims,  and  at  the  standards  next  to  them.  These 
gas-holders  have  now  stood  the  storms  of  twenty-one 
winters  without  an  accident  of  any  kind.  They  are  each 
about  102  feet  in  circumference,  by  50  feet  in  depth,  and 
are  of  the  telt^scopic  kind.  They  were  the  firat  example 
of  gas-holders  of  this  magnitude  without  any  internal 
trussing  in  the  crowns.  Their  united  capacity  is  1,700,000 
cubic  feet. 

The  opponrnts  of  the  Great  Central  Company  raised 
serious  ejections  against  thn  absence  of  crown  trussing 
to  its  gas-holders.  A  short  time  previously  a  gHB-holder 
without  trussing,  built  at  the  Western  (ias-works,  hnl 
culiapsed,  and  a  similar  failure  was  now  predicted  of  the 
new  company's  holders,  especially  as  the  cast-iron  framing 
attached  to  the  tanks  to  guide  them,  was  so  much  lighter 
than  anything  of  the  kind  previously  erected,  but,  as  the 
result  has  proved,  these  gas-holders  were  stronger  than 
others  elsewhere,  because,  although  the  whole  of  the 
crown  trunsinK  was  omitted,  all  the  other  parts  were  of 
unusual  thickness.  Hence,  when  afloat,  these  holder! 
effected  a  pressure  nearly  as  great  aa  if  they  had  been 
trussed ;  and,  allowing  about  six  tons  for  the  levity  of 
4^.000  feet  of  gas,  the  total  weight  of  iron  was  about 
96  tons. 

Now,  it  was  not  nnnsual  for  a  gss-holder  of  these 
dimensions  to  have  30  tone  of  trussing  in  the  roof,  ind 
yet  not  be  heavier  than  one  of  the  Great  Central  hoMeit. 
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Hence  to  each  of  the  latter  there  were  added  abont  30 
tons  of  matxrial  to  atrensthen  the  parts,  which  the 
engineer's  experience  had  shown  him  to  be  moat  liable  to 
wear  and  tear,  namely,  at  the  top,  which,  being  alwnys 
exposed  to  rain,  sometimea  suffers  in  consequence  from 
oxidisation  of  the  sheets  ;  tUso  at  the  aide  sheets,  at  the 
water-piin  of  the  cap,  where  the  annual  painting  can 
never  be  satisfoctorily  done,  and  at  the  last  row  of  side- 
sheets,  wbiuh  chiefly  receive  the  thrust  of  the  whxels 
which  guide  the  gas-holder,  and  to  which  they  are  in 
close  proximity. 

The  guiding  standards  attached  to  the  tan^  were  abont 
as  feet  in  heijjht.  They  were  simple,  open-leaf  casts  in 
three  pieces,  weighing  respectively  22,  19,  and  17  cwts., 
or  about  three  tons  each  standard. 

Oas  holdets  of  this  size  had  hitherto  been  gmded  either 
-by  circular  columns,  or  by  open-leaf  tripods,  generally, 
but  nut  alwaya,  tied  horizontally  at  the  top,  and  so 
massively  cunstructed  that  the  bottom  bolts  iittaching 
them  to  the  musonry  were  able  to  bear  the  entire  thrust 
of  the  gas-holders,  when  acting  against  the  upper  end  of 
the  tripod.  Both  these  kinds  of  constmction  evidently 
involved  a  great  waste  of  material. 

Now,  the  guiding  standards  of  a  gas-holder  are  simply 
girders  acting  perpendicularly  as  such,  but  receiving  the 
thrust  of  the  gns-holder  horizontally.  They  had  hitherto 
been  oonstrooted  with  tall  columns  only,  tied  horizon- 
tally at  top  and  bottom,  being,  therefore,  very  weak 
comparatively,  and  also  very  rostly,  to  say  nothing  of 
their  absence  of  architectural  proportion,  as  com{Mred 
with  the  classic  standard  of  columnar  height,  about  ten 
diameters. 

Each  column  has  usually  weighed  abont  ten  tons,  and 
each  lower  casting  (generally  terminating  at  the  top  of 
the  base  moulding)  about  Uiree  tons,  or  as  much  as  the 
weight  of  the  whole  stondaxd  at  the  Qreat  Central 
works. 

It  may  be  mentioned,  in  addition  to  what  the  writer 
has  already  stated  in  reference  to  the  mains,  that  the 
supply  was  sustained  by  two  leading  mains,  conveying 
the  gas  from  the  works  to  the  City.  The  one  conveyed 
the  supply,  immediately  on  its  reaching  the  City,  by 
branches  of  large  mains  passing  ririit  and  left  np  the 
centre.  The  other  main  was  carried  as  iar  as  the  middle 
of  Cheapside  before  it  was  connected  with  any  of  the 
supply  mains,  but  the  valve  upon  which  at  the  works 
was  never  opened  until  the  pressure-p;uage  indicated  a 
pressure  below  that  which  it  was  considered  desirable  to 
work ;  this  arra  igement  worked  exceeding  Well  during 
the  whole  time  the  writer  bad  charge  of  the  works. 

Notwithstanding  the  continuance  of  the  company's 
operations  for  nearly  a  quarter  of  a  century,  and  Uie 
greatly  increased  number  of  the  gas  consumers,  there 
L<8  been  no  subsequent  addition  made  to  the  amount  of 
their  gaa  storage,  a  fiact  which  cannot  be  stated  of  any 
Other  metropolitan  company  in  the  kingdom.  Neither 
has  there  been  any  very  large  addition  to  the  capacity  of 
the  mains 

The  whole  of  these  ezt«isive  works  were  constructed, 
•ad  the  supply  of  gas  commenced,  within  a  period  of 
little  over  six  months  from  the  time  of  commencing  the 
works — 60  miles  of  mains  and  40  miles  of  services  in  a 
period  of  three  months.  The  mains  varied  &um  2  to 
36  inches  internal  diameter.  Some  practical  notion  may 
be  formed  of  the  size  of  the  leadmg  main  when  it  is 
known  that  two  men  went  from  the  works  to  the  Cit^ 
inside  that  main  for  the  purpose  of  ascertaining  it 
it  was  all  sound,  and  also  for  the  purpose  of  paying  out 
a  telegraph  wire,  by  which  instant  communication  was 
made  betwnen  the  works  and  the  City,  and  was,  it  is 
believed,  the  first  application  of  this  science  to  the 
purpose  of  private  tele{;ntphy. 

Tixeae  mains  were  laid  principally  during  the  night  in 
the  most  crowded  thoroughfares  known,  and  under 
circumstance*  of  unheard  difficulties.  And  it  gives  the 
writer  great  pleasure  to  state  that  no  accident  of  any 
kind  occoned  to  the  men  engaged  in  these  arduous  and 


extensive  operations  that  were  required  to  bring  the 
works  of  the  company  tu  completion. 

During  the  whole  of  these  laborious  undertakings  I 
had  the  most  anxious  and  earnest  valuable  assistance 
from  my  lata  highly-esteemed  private  secretary,  Mr. 
Qeurge  Rait.  I  was  also  highly  fsivoured  by  Uie  in- 
domitable energy,  intelligence,  and  practical  knowledge 
of  Ur.  George  Anderson. 

The  large  reduction  in  the  price  of  gits  was  by  no 
means  the  only  benefit  (lOnsiderable  as  it  was)  which  the 
establishment  of  the  Great  Central  Company  was  the 
means  of  securing  to  the  citizens  of  London,  and  in- 
directly to  the  people  of  the  United  Kingdom.  It  also 
effected  a  sweeping  reform  in  several  other  important 
departments  connected  with  the  gas  supply. 

Previously  to  the  commencement  of  the  company's 
operations,  very  littie  attention  had  been  bestowed  upon 
the  subject  of  gas-testing,  and  there  were  no  publicly- 
recorded  observations  respecting  it  as  there  are  at  pre- 
sent. In  fact,  the  value  of  gas  as  an  illuminating  agent, 
and  as  affecting  buyer  and  seller,  was  not  at  that  time 
fixed  by  any  determinate  standard,  or  studied  as  its  im- 
portance demanded.  It  was  reserved  for  the  Great 
Central  Gas  Company  to  awaken  and  instruct  the 
popular  mind  as  to  correct  principles  in  this  department, 
anl  by  establishing  tests,  based  upon  determined  facts, 
as  to  the  amount  of  light-giving  substance  contained  in 
the  article  supplied  to  the  public.  That  company  first 
introduced  amongst  the  general  consumers  of  gas  a  con- 
viction that  they  were  entitied  to  be  made  acquainted 
with  the  real  value  of  the  article  (which  they  could  then 
only  purchase  from  one  or  two  sources  of  supply).  And 
that  company  first  placed  within  their  reach,  D^  means 
of  published  tests,  a  correct  valuation  of  that  which  they 
received  for  their  money ;  for  it  was  one  of  the  earliest 
regulations  of  the  couipany  that  its  pis  should  be  re- 
giuarly  tested  by  competent  and  dismterested  officers, 
who  were  to  be  at  its  request  appointed  by  the  municipal 
authorities,  and  whose  testings  were  published  for  the 
information  of  the  consumers. 

The  company  also  urged  the  adoption  of  a  similar 
practice  in  respect  to  gaa  meters.  The  promoter  was 
aware  that  these  were  accurately  constructed,  but  he 
urged  that  it  wis  desirable  also  that  the  consumer  also 
should  be  assured  of  this,  and  not  merely  on  the  word 
of  the  company's  officers,  but  by  the  testings  of  inde- 
pendent authorities,  to  whom  at  any  time  appeals  might 
be  made  in  case  of  disputes  arising  as  to  the  supply.  The 
directors  therefore  requested  the  City  Commissoneis  of 
Sewers  to  appoint,  in  accordance  with  the  bill,  suitable 
inspectors,  both  of  the  meters  and  of  the  purity  of  the 
gas  supplied  by  the  company 

It  may  be  of  some  interest  to  the  members  of  the 
Society  to  know  the  remuneration  the  writer  received 
for  the  construction  of  the  works  and  the  vast  labour  and 
risk  connected  with  the  promotion  of  the  company.  lie 
received  the  handsome  remuneration  of  6  per  cent,  upon 
a  part  of  the  constructive  value  of  the  works,  and  he 
regrets  to  say  that  sum  was  even  judged  and  remarked 
upon. 

The  author  will  never  cease  to  remember  with  grati- 
tude the  quiet  but  telling  remarks  which  were  uttered  by 
the  late  Air.  Delane,  when  hesitancy  by  some  of  the 
number  was  expressed  to  pay  him  the  sum  of  little  over 
£4,000,  which  was  the  sum  he  received  in  lieu  of  all 
charges  fur  plans,  specifications,  and  superintendence  for 
himself  and  staff  And  perhaps  he  ought  here  to  express 
with  deep  gratitude  the  consistent  and  strong  support  he 
received  from  two  other  members  of  the  board  (in  addi- 
tion to  Mr.  Delane)  throughout  the  whole  intercourse 
with  the  company,  Mr.  Virtue  followed  him  in  almost 
every  undertaking  the  writer  was  coimected  with ;  and 
Mr.  Wyld,  who  gave  uie  his  constant  and  unvarying 
support,  WHS  pleased  to  sign  and  pay  upon  a  number  of 
shares  at  the  commencement  of  the  company  five  times 
greater  than  that  of  the  chairman  and  deputy-chaiiman 
put  together,  these  gentlemen  having  refused  to  take  any 
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shares  beyond  their  simple  qualification  until  such  time 
as  the  company  was  beyond  risk. 

In  conclusion,  it  may  be  remarked  that  the  history  of 
fhe  origfin  and  establishment  of  the  Great  Central  Gas 
Company  i«  not  only  interesting  as  a  narrative  of  an 
enterprise  which  was  the  mean-  of  effectjng  great  reforms 
in  the  manufacture,  quality,  and  price  of  gas  in  this 
country,  but  also  as  an  illustration  of  the  struggles  and 
eventual  triumphs  of  more  than  a  few  of  the  great 
engineering  and  mechanicxl  undertakings  to  which  the 
prosperity  of  this  and  other  lands  is  so  deeply  indebted. 
Many  of  these  monuments  of  skill  and  perseverance  con- 
Tey  to  the  ordinary  speculator  the  conviction  that 
numerous  obstacles  must  have  been  overcome  by  their 
completion ;  but  only  those  persons  who  have  been 
practically  and  intimately  conversant  with  those  visible 
Triumphs  can  be  aware  of  the  enormous  extent  and 
variety  of  such  difficulties — difficulties,  indeed,  the 
existence  of  which  would  sometimes  not  be  suspected 
even  by  well-informed  men,  and  which  in  some  instances, 
such  as  the  one  now  narrated,  might  be  reasonably  pre- 
sumed to  be  in  no  way  involved  by  the  nature  of  the 
undertaking,  whose  success  they  have  nevertheless  so 
greatly  impeded  and  imperilled. 


DISCUSSION, 

Xr.  Sresser  Sogers  said  Hr.  Croll  was  entitled  to  the 
thanks  of  all  ^as  consumers  for  his  admirable  paper, 
particularly  as  it  showed  that  his  efforts  on  behalf  of  gas 
consumers  had  had  at  the  same  time  a  beneficial  effect 
en  shareholders'  dividends,  contrary  to  the  opinions  of 
many,  who  seemed  to  think  that  any  advance  in  gas 
jicience  was  detrimental  to  sbaruholders.  So  far  was 
this  from  being  the  case,  that  before  the  Great  Central 
Company  was  established,  gas  property  throughout  tiie 
kin^om  was  much  depreciated,  whereas  it  was  now  at 
a  higher  price,  and  much  better  dividends  were  paid 
than  before.  Although  Mr.  Croll  had  graphically 
•described  the  difficulties  which  he  had  to  encounter, 
no  one  who  had  not  taken  part  in  the  struggle  could 
realise  the  intensity  of  feeling  which  it  aroasM  and  the 
energy  which  was  required  to  conquer  the  obstacles 
which  were  thrown  in  the  way,  A  similar  agitation 
bad  tnken  place  in  South  London,  ending  in  the  establish- 
ment of  the  Surrey  Consumers  Gas  Company,  which  had 
been  most  beneficial  to  the  gas  consumers.  He  could 
not  but  refer  to  the  assistance  kindly  rendered  by  Hr. 
dull  on  one  occasion  when,  the  engineer  having  married 
and  ^one  on  a  wedding  tour,  they  found  one  Saturday 
evening  thnt  the  whole  district  was  in  darkness,  the  gas- 
ometers having  entirely  ooUapsed.  He  must  say  he  re- 
gretted the  amalgamation  of  the  Central  Gas  Company 
with  the  Chartered  Company,  though  he  did  not  wish 
to  say  anything  iigaiost  the  latter,  which  he  considered  an 
admirably  managed  company.  He  might  be  allowed 
to  pay  a  tribute  to  the  memory  of  the  late  Mr.  Livesey, 
engineer  of  the  Surrey  Consumers  Gas  Company,  and 
considered  it  was  a  great  advantage  to  consumers  that 
there  were  two  companies  in  the  metropolis  working  with 
comparatively  small  capital,  and  he  was  glad  that  the 
proposal  for  an  amalgamation  between  the  Phoenix  and 
South  Metropolitan  had  fallen  through,  and  did  not 
think  the  shareholders  would  at  all  suffer.  The  con- 
sumers  now  got  14-candle  gas  for  3s.,  and  if  Mr.  Livesey, 
the  son  and  successor  of  thcfirst  engineer,  were  as  success- 
ful as  his  father  had  been,  be  had  no  doubt  the  price 
would  be  even  still  further  reduced  at  novery  distant  day. 
With  regard  to  sulphur  and  other  impurities,  he  believed 
it  was  greatly  owing  to  Mr.  Croll's  exertions  that  these 
were  so  much  reduced ;  and  it  was  a  very  remarkable 
fact  that,  since  the  amalgamation  of  the  Central  with 
the  Chartered  Company,  the  proportion  of  sulphur  had 
very  much  increased.  It  was  a  very  lamentable  fact 
that  chemists  could  not  devise  some  meant  of  getting 
rid  of  the  sulphur,  for  the  public  were  deeply  interested 


in  the  question  of  the  purity  of  gas,  and  he  hoped  it 
would  receive  close  attontion  untU  some  means  of  re- 
medying the  evil  was  arrived  at.  Although  not  directly 
connected  with  aay  gas  company,  having  taken  great 
interest  in  gas  matters,  he  was  constantly  receiving 
correspondence  on  the  subject,  and  one  main 
subject  of  grievance  seemed  to  be  that  consomeis 
had  larger  gas-bills  than  formerly,  although 
the  gas  was  lower  in  price,  and  they  were  not  conscious 
of  burning  any  more  gas.  He  iiad  told  the  engineer  of 
the  Chartered  Company  and  others  thnt  some  tona-jUt 
answer  ought  to  be  given  to  this  almost  universal  com- 
plaint.  Sometimes  it  was  said  that  t£e  weather  had 
been  foggy,  sometimes  that  the  meter  was  out  of  order,  or 
that  the  burners  were  not  attended  to,  bat  he  thought  there 
was  something  beyond  this,  and  it  coiild  not  be  for  the 
interest  of  shareholders  that  there  should  be  constant 
complaints  on  the  part  of  their  customers,  who  felt  sure 
that  they  had  not  burnt  more  gas  than  before  when  their 
bills  were  less. 

Kr.  Botly  said  he  quite  agreed  with  the  observatioos 
of  Mr.  Bogers,  and  thought  that  Uie  thanks  of  the 
meeting  were  due  to  Mr.  Croll  for  the  admirable  paper 
they  had  heard.  In  the  seventh  paragraph  referaioe 
was  made  to  the  refuse  gas  products  being  exteoaively 
used  as  manure  for  agricultural  purposes.  He  thought 
it  had  been  very  much  doubted  whether  the  rufoae  was 
of  any  service  as  manure,  but  he  had  used  a  grett  deal  of 
it,  and  had  found  it  very  serviceable.  Those  who  objected 
to  the  use  of  this  article  had  mixed  it  with  fresh  maaars^ 
which  dissipated  the  ammonia,  and  destroyed  the  strength, 
in  the  same  way  as  lime  did,  hut  if  it  whs  mixed  with 
road  sorspings,  the  lefase  of  ditches,  decomposed  weeds 
and  vegetables,  and  turned  over  occasionally,  it  made  a 
very  exoelloit  manure  for  tumios. 

Xr.  Tallaek  thought  that  Mr.  Croll  was  nndaly  modest 
when  he  claimed  in  his  papt-r  to  have  introduced  some 
improvements  and  reforms  in  the  manalaotnre  of  gas ; 
for  he  considered  that  he  had  really  produced  a  re^n- 
tion.  When  they  looked  at  the  foet  that  £40.000  a  year 
had  been  saved  to  the  gas  oonsnmeis  of  the  City  of 
London,  and  that  the  company  founded  by  Mr.  OniU  hai 
been  in  operation  about  20  years,  that  alone  gave  some- 
thing  like  £800,000  to  the  consumtrs;  in  addition  to 
which  gas  shares  had  doubled  in  valne,  «o<l  dindamb 
had  gone  up.  Similar  improvemente  hsd  taken  {dace  all 
over  the  kingdom,  and  therefore  it  was  not  too  much  to 
claim,  as  a  revolution  in  the  manufacture  and  iiiatriba* 
Uon  of  gas,  the  result  of  Mr.  Croll's  Inbonrs.  He  agreed 
with  Mr.  Rogers  that  the  lecturer  had  not  brought  for- 
ward the  reil  difficulties  he  had  bad  to  encounter.  If 
any  one  looked  to  the  pages  of  the  Oat  and  W*Ur 
Timet  about  1867  or  1858,  they  would'  find  a  veiv  in- 
teresting series  of  papers  on  the  Central  Gas  Com- 
pany, and  the  arduous  difficulties  which  Mr.  CroU  had 
overcome,  but  which  he  had  notallnded  to  that  evening.  It 
reminded  him  of  the  icebergs  which  were  sometimes  seen 
in  the  Atlantic,  whose  magnificent  proportions  astonished 
all  beholders,  but  which  only  displayeil  a  very  small 
fraction  of  their  beauty,  three- fourths  or  mora  being 
hidden  below  the  surface.  And  so  it  was  with  some 
mannfoctnring  processes.  Great  as  was  the  saceeas 
which  was  visible,  the  labour  and  pains  wbirb  lay  con- 
cealed in  the  past  were  still  greater.  He  was  si>nry  that 
the  company  had  not  the  services  of  Mr.  Or  ill  still,  for 
they  were  wanted  on  account  of  the  deteri<  >rHti<m  of  the 
quality  of  the  gas,  and  in  connection  with  the  manner  of 
laying  the  pipes  without  breaking  up  the  road  so  as  to 
disturb  the  traffic.  Those  who  were  in  the  habit  of 
moving  about  the  City  must  have  observed  how  the 
traffic  had  been  impeded  by  the  long  conrinnanoe  of 
excavations,  and  he  thought  it  a  great  pity  that  the  plan 
adopted  by  Mr.  Croll  of  lading  one  main  along  one  i '  ~ 
of  we  street,  and  a  small  pipe  on  the  other  Side,  leux 
the  middle  of  the  street  free,  was  cot  universally  adop 

Xr,  7oBsa  desired,  as  a  consumer,  to  thank  Mr.  CroU 
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for  thowing  'what  s  web  wai  formed  aronnd  them  by 
gM  compHiiiea.  They  seemed  to  do  pretty  much  w 
uey  linil,  and  were  to  pay  10  per  eent.  oat  of  a  mono- 
poly which  they  obtained  of  ground  granted  to  them  in 
vanooa  di-tricta,  for  the  use  of  which  they  paid  nothinr. 
Under  the  new  tystem  they  were  enabled  to  tnm  iH 
tiieir  borrowed  money  into  Btipplrmmtal  capital,  an<l 
thns  to  pat  10  per  cent,  into  the  pockets  of  their  share- 
holders. All  this  was  done  by  judiciuus  organisation  on 
the  part  of  the  companies,  while  tho  conanmers  were  as 
helpless  and  unconscious  as  a  parcel  of  sheep  in  a  field. 
.  He  did  nut  object  to  shareholders  baring  a  reasoniiblH 
tnoflt  but  thought  6  per  cent,  was  quite  salbcient.  He 
knew,  howerer,  from  experience,  the  diflSoolty  there  was 
in  dealing  with  the  matter  in  dittrivt  boards,  where  the 
companies  were  always  represented. 

Xr,  H.  P.  Stephenson  said  he  was  one  of  those  unfor- 
tmiate  wolves  referred  to  who  fed  upon  the  lambs.  He 
should  not  have  troubled  the  me«-ting  with  any  observa- 
tions, but  that  he  thought  Mr.  Jones  had  not  truly  and 
justly  represented  the  facts  of  the  case.  Tho  gas  companies 
did  not  receive  10  per  cent. ;  and  in  the  mnjority  of  cases 
they  did  Irarrow  money.  The  Chartered  Company's 
dividend  was  limited  to  6  per  cent.,  and  a  large  number 
of  companies  throughout  the  country  had  their  dividends 
limited  to  7  per  cent,  and  they  did  not  turn  their 
borrowed  capital  into  share  capitiu. 

Kr  .Chubb  said,  as  secretary  of  the  Imperial  Oas 
Company,  he  was  also  one  of  the  wolves,  but  it  was  not 
the  case  U>at  gas  companies  received  10  pn  cent,  uni- 
versally. His  own  company  whs  formed  60  years  ago, 
when  things  were  not  so  well  known  aa  at  present,  and 
for  many  years  they  paid  no  dividend ;  whilst  for  many 
more  they  paid  a  very  small  one.  Then  for  some  years 
■nbsequently  they  paid  10  per  cent.,  but  the  preat-nt 
ishareholdera  had  mostly  bought  their  shares  at  a  price 
which  only  yit^lded  them  6  per  cent.  Neither  was  it  iha 
case  that  the  borrowed  money  was  tamed  into  shares  ;  it 
remained  at  the  cheapest  rate  at  which  they  cuald 
borrow  it.  Many  other  things  had  been  stated  which 
required  correction  if  time  permitted.  With  regard  to 
the  success  of  the  company  described,  it  was  very 
easy  to  commence  a  manufacture  which  had  been 
for  Biany  years  perfecting,  by  a  new  company  with  a 
more  limited  capital,  and  the  gna  could  be  sold  at  such  a 

Srice  as  would  pay  that  limited  capital  a  very  good 
ividend,  whereas  the  old  companies,  who  had  had  to 
bear  the  brunt,  and  suffer  for  many  years,  as  he  had 
mentioned,  could  not  do  so  and  remunt-rate  their  shiire- 
holders.  With  regard  to  sulphur,  the  great  difficulty  of 
chemists  had  been  for  a  long  time  to  discover  what  im- 
purities there  were  in  gas,  and  the  apparatos  forthat 
parpoa«  had  been  wond^ully  improved  of  late  years,  so 
that  now  they  oould  detect  impurities  which  were  never 
fotmd  before,  especially  compounds  of  sulphur,  which  the 
old  apparatus  did  not  discover,  and  which  gns  was  not 
known  to  contain,  llierefore,  it  was  not  that  modrm 
gas  was  more  impure  than  formerly,  but  the  reverse, 
only  modem  science  was  bettor  able  to  discover  the 
imparities.  In  Mr.  Croll's  early  days  there  were  mi 
means  of  discovering  sulphur  in  gaa,  and  now  he  thou|iht 
gas  companies  were  rather  hardly  dealt  with,  inasmuch 
as  cheniista  found  oat  the  imparities,  but  left  the  coin- 
lienies  to  find  out  how  to  get  rid  of  them.  The  gas 
referees  had  had  the  new  works  of  the  Chartemd  Company 
in  their  hands,  and  every  appliance  put  at  their  disposal 
for  the  purpose  of  finding  out  how  to  purify  gas,  and 
they  hit d  just  issued  a  report,  stating  that  their  efforts 
had  proved  a  complete  foilure,  and  that  the  gas  which  they 
had  tried  to  improve  had  turned  out  worse  than  what 
waa  made  before.  The  works  which  Mr.  Croll  erected 
for  the  Great  Central  produced  gas  containing  very  little 
snlphur.  but  it  was  quite  irregular,  sometimes  showing 
30  grains,  sometimes  more,  sometimes  less. 

>    Xr.  Croll  said  it  was  always  under  twenty  grains 


per  hundred  ca)iio  feet  whilst  he  had  charge  of  tho 
works. 

Xr.  Chubb  said  he  did  not  believe  Mr.  Croll  knew  at 
thnt  time  exHctly  what  was  in  the  gas.  The  same 
works  continued  now  to  Rive  purer  gas  than  the  mag« 
niflcent  new  works  of  the  Chartenia  Company,  wbicn 
were  designed  exprcsfly  for  the  purpose  of  making  pure 
lias;  for  whereas  at  the  former  it  sometimes  only  Showed 
12  or  17  grains  of  sulphur,  and  then  would  rise  to  30,  at 
the  new  works,  uniler  the  gas  referees'  management,  it 
had  shown  47,  fiO,  and  sometimes  even  70  grains.  The 
referees  acknowledged  they  oould  nut  discover  the  cause 
of  this,  and  yet  they  had  issued  a  manifesto  enjoining 
companies  never  to  have  more  than  30  grains  per  lOO 
feet.  This  was  lather  a  hardship  on  the  oompanicf, 
considering  that  they  were  under  a  penalty  of  £50  a 
day  for  issuinic  impure  gas,  which  peuHlty  had  to  be  do> 
ducted  from  the  dividends  of  innocent  shareholders,  who- 
had  no  poesible  me»ns  of  purifying  the  gaa.  Something 
had  been  s»id  about  the  advantage  of  laying  the  gas 
mains  under  the  pavements  which  nequito  agreed  with; 
but  it  could  only  be  doUH  in  the  City,  for  elsewhere  tho- 
cnal-i-ellars  were  under  the  pavement,  and  it  would  be 
impossible  to  Liy  pipei  there.  With  regwrd  to  the  con- 
sumption of  gas,  and  peo|de  fancying  that  the  gas  com- 
panies pumped  something  or  other  throuKh  the  meters, 
to  make  them  register  more  than  was  consumed,  for  that 
was  what  was  implied,  and  he  bad  seen  it  in  print,  it  was 
simply  impouible.  llie  meter  was  not  a  perfect  instru- 
ment, but  it  was  so  far  perfect  that  it  showed  vory 
closely  what  the  consumption  was,  and  the  companies  had 
no  sort  of  control  over  it  whatever.  Thanks  to  Mr. 
Croll,  who  had  certainly  materially  benefited  oonsamersia 
this  respect  there  were  persons  appointed  to  test  the  meteta- 
on  application,  who  would  certify  whether  they  were 
correct  or  not.  Notwithstanding  all  this,  the  public  would 
have  it  that  the  company  did  something  to  mako 
them  bam  more  gas  than  they  wanted.  Consumers 
ought  to  know  tjiat  this  was  impossible.  There  was 
often  great  fault  in  the  fittings,  and  the  bumera. 
were  so  neglected  thnt  twice  as  much  gaa  was 
consumed  as  was  necessary.  Modem  gas-fiting 
was  something  shameful ;  in  America  such  work  was- 
not  allowed,  for  there  nothing  but  iron  pipes  were  used, 
and  they  were  tested  to  a  certain  pressure  before  they 
were  put  up.  The  composition  pipes  used  so  commonly 
in  London  very  often  had  nails  driven  into  them,  which, 
of  course,  caused  a  leakage. 

Th«  Chairman,  in  proposing  a  vote  of  thanks  to  Mr 
Croll,  a<id  it  was  22  years  since  that  gentieman  had 
commenced  operations,  and  his  energy  and  enterprise 
had  caused  an  entire  change  in  the  system  of  gas 
manaaement  It  had  not  only  had  the  effect  of  breaking 
an  existing  mnnowdy,  but  had  brought  down  the  prioo 
of  gaa  ccmsi<lera>>ly.  For  some  time  the  question  had 
agitated  the  pul>1io  mind  whether  it  was  possible  to 
combine  good  dividends  with  improved  light  and  Mr. 
Croll  bail  shown  that  it  was  quite  possible,  under  proper 
management,  to  manufacture  excellent  gas  containing  • 
very  amall  amont  of  ammonia  and  sulphur,  and  at  the 
same  time  to  pay  largely  increased  dividends  to  share- 
holders. He  could  not  help  thinking  that  a  great  deal 
of  the  impurity  of  gas  was  due  to  the  action 
of  Uie  Legislature  in  limiting  the  dividend  to  ten 
per  cent,  and  sometimes  less  ;  for  aa  soon  as  the 
company  arrived  at  the  maximum  amount  of  profit 
it  ceased  to  have  any  motive  for  improving  the 
manufacture.  By  leaving  the  shareholders  and  the 
companiea  to  make  as  much  as  they  posai^dy  coulifhey 
would  soon  find  their  interest  would  consist  ininving  » 
greatiy  improved  article  of  consumption.  They  had 
heard  from  Mr.  CroU  the  way  the  gaa  mains  were  laid 
at  night  and  he  thought  it  would  be  a  great  a-ivarita^ 
to  Uie  public  if  the  streeto  were  taken  up  ^"""^',7*1™ 
hours  of  night  onlv,  as  by  that  means  *ry_!l?tim.iK 
rid  of  the  inconvenience  of  having  the  road»  cootinwlly 
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broken  Qp>  Some  t>^9  yetniffo,  he  was «aimected  *ith 
]VIr.  Croll  in  eBtahlixhinK  the  Unitml  King  lorn  Telegraph 
Oompnny  npoa  thn  luiifurm  sbiUing  principle.  They 
had  enormous  difficulties  to  contrmi  ugainst  at  first 
but  owioff  to  the  eoer  ,y  of  Mr.  Croll,  they  succeeded  in 
orerooming  them,  and  at  length  were  in  a  fair  way  tu 
pay  handsome  profits,  when  they  had  to  sell  the  concern 
to  the  government.  In  conclusion,  he  begged  to  niov>- 
that  the  best  thunka  of  the  meeting  be  given  to  Mr. 
Croll  for  his  valuable  pnper. 

Mr.  OroU,  in  arknowlttdging  the  vote,  said  he  desired 
to  s^iy'a  few  words  with  referKn(«  to  the  dividend  of  gas 
companies  and  the  registratiun  of  meters.  He  did  not 
think  that  10  per  cent,  was  too  great  a  dividend  for  gas 
companies  to  receive,  because  they  were  eog>g«d  in-  a 
very  precarious  tntde,  and  were  liable  to  espentiTe 
accidents.  With  regnrd  to-  meters,  in  answer  to  Mis 
Chubb,  he  nnhesitHtingly  said  that  a  meter  was  a  silent 
witness  which  could  not  help  witnessing  correctly,  and 
that  it  was  utterly  impossible  for  a  mebet  to  tarn  round 
and  show  a  consumption  which  had  not  taken  place. 
The  reason  he  had  advocated  gas  inspeoton  being 
appointed  was  thnt,  in  the  case  of  any  complaint  or  nii- 
«ertaisty  on  the  part  of  the  sansamer  as  to  his 
consumption,  it  might  be  referred  to  the  inspector 
and  at  once  set  at  rest.  As  regarded  the  genenJ  question 
altogether,  he  hnd  no  desire  to  say  one  single  word  in 
reference  to  gMS  companies  generally,  but  only  wished  to 
put  on  record  the  conne<-tion  which  he  had  had  with  the 
promotion  of  the  Central  Gas  Company,  as  it  had  now 
censed  to  exist.  The  result  of  the  paper  amouated  to 
this,  that  whilst  the  gas  companies  opposed  it  at  first, 
saying  it  was  impossible  to  sell  gas  for  leas  than  78.  per< 
1,000.  they  were  now  selling  it  at  4s.,  and  getting  a 
dividend  of  10  per  cent  Mr.  Chubb  shook  his  head, 
but  Mr.  Chubb's  company  derived  a  larger  amount  now 
than  it  did  before,  and  at  the  same  time  supplied  gas  to 
the  public  at  3s.  8d.,  instead  of  78.  Looking  at  all  those 
f^cts,  he  did  not  think  he  need  be  ashamed  of  the  action 
he  had  taken  in  the  matter. 

A  vote  of  thanks  was  pxssed  to  the  Chairman  on  the 
Qiotlon  of  Hr.  Alderman  Carter. 


ASNOUHCEKEirrS  BT  THE  COUHCIL. 


KETOOWMEIiT  VXHSTI. 


'  Members  and  otbere  who  projiose  to  con- 
tribute by  donation  or  subscription  to  the  En- 
dowment Fund  for  the  Society  of  Arts,  are 
reciuested  to  cross  all  cheques  through  Messrs. 
Coutts  &  Co.,  the  Society's  bankers,  and  to  for- 
ward the  same  to  the  secretary  or  financial 
officer  at  the  house  of  the  Society  of  Arte,  John- 
street,  Adelpfai. 

JOXU.  OOUCITTEB. 

The  Committee  met  on  Monday,  the  15th 
instant,  at  four  o'clock ;  present — Major-General 
Eardley-Wilmot.  K.A.,  F.R.8.,  in  the  chair, 
Mr  Henry  Cole,  C.B.,  Mr.  E.  Chadwick,  O.B., 
Capt.  Donnelly,  R.E.,  Mr.  W.  8.  Fitzwilliam,  Sir 
Charles  Russell.  Bart ,  V.O.,  and  Mr.  Seymour 
Teuton.  The  Committee  took  into  consideration 
the  arrangements  for  a  review  of  school  drill 
to  take  place  in  the  Royal  Horticultural  Gardens, 
about  the  latter  end  of  Jane  next. 


'  The  Council  vrill  jxoceed  to  consider  the 
la  ward  of  the  Albert  Medal  early  in  May  next. 
This  medal  was  instituted  to  reward  "  distin- 
Kuished  merit  in  promoting  Arts,  ManufM;-. 
tares,  or  Commeroe,"  and  has  been  awarded  aa 
follows : — 

In  18d4-,  t«  Sit  Rowland  Hilly  K.C.B.,  "  for  his  great 
8ervie««  to  AHs,  Manufactures,  and  Oommeroe,  in  the 
creation  of  the  penny  postage,  and  for  his  other  reforms' 
in  the  postal  system  of  this  country,  the  heni^fits  of  wU^ 
hiive,  however,  not  been  confined  to  this  country,  bat  have 
extended  over  the  civilised  wor}d." 

In  18p5,  to  his  Imperial  Majesty  the  Empeior  of  the 
French,  "  for  distinguished  merit  in  promoting,  in  many, 
ways,  by  his  personal  exertions,  the  intermttional  pro- 
gress of  Arts,  Manu&ctures,  and  Commerce,  the  proofil 
of  which  are  afforded  by  his  judicious  patronage  of 
Art,  his  enlightened  commercial  policy,  and  (Specially  by 
the  abolition  of  passports  in  favour  of  British  subjects. 

In  1866,  to  Professor  Faraday.  D.C.L..  F.R.S.,  for 
"discoveries  in  electricity,  magnetism,  and  chemistry, 
which,  in  their  relation  to  the  industries  of  the  world, 
have  so  largely  promoted  Arts,  Manufactures,  and  Com- 
merce." 

In  1867,  to  Mr.  (now  Sir)  W.  FothergiU  Cooke  and 
Profesaor  (now  Si^  Charles  Whuatstone,  F.R.S.,  in 
"  recognition  of  their  joint  labours  in  establishing  the 
first  electric  telegraph. 

In  1868,  to  Mr.  (now  Sir)  Joseph  Whitworth.  F.R.S., 
LL.D.,  "fortheinyentionand  manufacture uf  instruments 
of  mHSSurement  and  uniform  standards,  by  which  the  pro- 
duction of  machinery  has  been  brought  to  a  degree  of 
perfection  hitherto  unapproached,  to  Uie  great  advance- 
ment of  Arts,  MaQufaotures,  and  Commnrce." 

In  1869,  to  Bar<in  Justus  von  tieiiig.  Associate  of  the 
Institute  of  France,  Foreign  Mem^r  of  the  Boyal 
Society,  Chevalier  of  the  Legion  of  Uononr.  &c.,  "  for 
his  numerous  valuable  researches  and  writings,  which 
have  contributed  most  importantly  to  the  development- 
of  food-eLonomy  and  agriculture,  to  the  ndvaiicement  of 
chemical  science,  and  to  the  benefits  derived  from  that 
science  by  Arts,  Manufactures,  and  CommercH." 

In  1870,  to  M.  Ferdinand  de  Lesaeps,  "  for  servicea 
rendertKl  to  Arts,  Manufactures,  and  Commerce,  "by  the 
realisation  of  the  Suez  Canal." 

In  1871,  to  Mr.  Henry  Cole,  C.B.,  "for  his  important 
services  in  promoting  Arts,  Manufuctures,  and  Com- 
murce,  especially  in  uiung  the  establishment  nnd  develop- 
ment of  Intermttional  exhibitions,  the  Department  of 
Science  and  Art,  and  the  South  Kensingtun  Mnseom." 

The  Council  invite  members  of  the  Society  to 
forward  to  the  Secretary,  on  or  before  the  29th. 
of  April,  the  names  of  such  men  of  bigh  distinc- 
tion as  they  may  think  worthy  of  this  honour. 


BBABOir  TIOXBn  FOX  THX  EXHIBITION  OF  lOTS. 

A  letter  from  General  Scott  appeared  in  the 
Journal  a  few  weeks  since,  stating  that  in  con- 
sideration of  the  aid  given  by  the  Society  of 
Arts  to  international  Exhibitions,  her  Majesty's 
CommiHsioners  had  decided  upon  pennittu^ 
members  of  the  Society  to  purchase,  for  e«oh 
£2  ta,  subscription  paid  by  them,  a  season 
ticket  for  the  London  International  Exhibition 
of  187;^  at  &i  Is.,  being  half  the  price  obaiiged 
to  the  public.      Members  desirous  of  takjng 
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advantaf^e  of  ^is  privilege  are  requested  to 
commnnicate  at  once  with  Mr,  Le  Neve  Foster, 
the  Secretary  of  the  Society.  Season  ticket 
holders  will  be  invited  to  a  reception  that  will 
be  held  by  his  Koyal  Highness  the  Duke  of 
Edinburgh  and  Her  Majesty's  Commissioners  on 
April  iJ7th.  The  Albert  Uall,  the  Conservatory 
of  the  Royal  Horticultural  Society,  and  the  Pic- 
ture Galleries  of  the  Exhibition,  will  be  thrown 
open,  and  military  bands  will  play.  (See  notice 
on  page  470.) 

XOSOOW  POLYTECHHIC  EXEIBITIOH,  1872. 

The  Committee  of  the  above  Exhibition  are 
desirons  of  forming,  for  reference  in  Moscow,  a 
collection  of  catalogues  or  price  lists  of  makers 
of  machines  and  tools  of  all  kinds,  and  of 
mathematical  instruments.  Parties  willing  to 
assist  are  requested  to  send  at  once  to  the 
Secretaries  of  tbe  London  Committee  fi>r  the 
Moscow  Exhibition,  now  sitting  at  the  Society 
of  Arts,  Adelphi,  London,  two  copies  of  each 
such  catalogue  or  list  (illustrated  preferred),  and 
the  same  will  be  forwarded  to  Moscow,  free  of 
expense. 

Members  of  the  '•'ociety  are  requested  to  give 
publicity  to  this  notice,  as  it  is  very  desirable  to 
render  the  collection  as  complete  as  possible. 


8EEIX8  07  18  COKCSRTS  AT  THE  BOTAI.  ALBEET 

TTAT.T. 

Single  tickets  for  the  concerts  to  be  given  at 
the  Koyal  Albert  Hall  on  the  8th  May,  can  now 
be  obtained  of  Mr.  Samuel  Thomas  Davenport, 
at  the  House  of  the  Society,  at  the  following 
prices  :— Amphitheatre,  lOs.  6d.;  arena,  7s.  6d.; 
balcony,  6e. ;  ditto,  Is. 


BASBTS  ETCHIVOS. 

The  Council,  having  been  requested  to  exhibit 
a  series  of  Barry's  etchings  at  the  forthcoming 
Exhibition  of  Art  and  Industry  in  Ireland,  have 
had  a  limited  number  of  sets  of  the  'Zd  plates 
etched  by  the  late  James  Barry,  printed.  A 
set  has  been  hung  in  the  Society's  meeting- 
room  Jor  the  inspection  of  the  members  previous 
to  its  dispatch  to  IreUnd.  The  impressions 
are  taken  upon  elephant  and  double  elephant 
sheets,  and  bound  in  boards  elephant  size. 
The  plates  etched  by  Barry  have  never  before 
been  issued  in  so  complete  and  extended  a 
form ;  many  of  them  are  almost  unknown, 
.sixteen  of  them  having  come  into  the  possession 
of  the  Society,  by  gift,  in  the  year  j86I. 
Members  desirous  of  sabscribing  fur  sets  may 
do  so  by  sending  in  their  names  to  the  Secre- 
tary. The  price  of  the  set,  bound  in  boards, 
with  letter-press,  descriptive  of  Barry's  pictures 
ia  the  Society's  Room,  is  £10  lOs. 


THE  LIBBABT. 

The  following  books  have  been  presented  to 
the  Library : — 

On  Preaaare  Logs  for  Ueatnring  the  Speed  of  Ships. 
By  James  E.  Napier,  F.E.S.      Presented  by  the  author. 

Drawing  for  Bricklayers.  By  EUia  A.  Davidson. 
Presented  by  the  author, 

Du  Froid  Appliqu6  h  la  Production  de  la  Biire  et  it 
sa  Conservation  Par  Ch.  Tellier.  Also,  I'lmpdt 
Unique  et  I'lnvasion  de  1870.  Presented  by  the 
author. 

Currents  and  Sur&ce  Temperature  of  the  North 
Atlantic  Ocean.  Presented  by  the  Meteorological  Com- 
mittee of  the  Board  of  Trade. 

Transactions  of  the  Royal  Society  of  Edinburgh. 
Vol.  26,  part  2  and  3.  Also,  Proceedings  of  the  same 
Session,  1870-71.    Presented  by  the  Society. 

Eailway  Amiilgamation.  A  paper  rend  before  the 
Civil  and  Mechanical  Engineers  Society.  By  B. 
Houghton,  Esq.     Presented  by  the  Author. 


BITBSCBIPTIOKS. 


The  Lady-day  subscriptions  are  due,  and 
should  be  forwarded  by  cheque  or  Post-omce 
order,  crossed  "  Coutts  and  Co.,"  and  made 
payable  to  Mr.  Samuel  Thomas  Davenport, 
Financial  Officer. 


AHNTJAL IHTERHATIOHAL  EZHIBITIOHS. 


The  o£Scee  of  the  Commissionprs  are  at  Upper  Ken- 
sington-gore, London,  W.,  Major-Oeneral  Scott,  C.B., 
secretary. 

Official  Beceptioa.— His  Boyal  Highness  Prince 
Arthur,  Her  Hoyal  Hiehness  the  Princess  Louise, 
Marchioness  of  Lome,  His  Koyal  Highness  the  Duke  of 
Cambridge,  and  the  Marquis  of  Lome  have  expressed 
their  intention  of  being  present  at  the  officiHl  reception 
on  Saturday  evening,  the  27th  April.  1872.  As  stated 
lust  week,  the  picture  galleries  as  well  as  the  Albert-haU 
and  conservatory,  with  the  connectinic  quadrants  will  be 
thrown  open  and  lighted  up.  Tho  method  of  lighting 
employed  has  been  found  to  be  entirely  successful ;  a 
trial  took  place  on  tho  lOth  inst,  with  a  highly  sitisfac- 
tory  result.  The  Royal  Albert  Hall  and  the  Orchard 
entrances  of  the  Exhibition  will  be  opened  at  8  p.m. 
His  Royal  Highness  the  Duke  of  Edinburgh,  KG,,  wiQ 
arrive  by  the  royal  entrnnce  of  the  Albert- hall,  where 
he  will  be  met  by  her  Majesty's  Commissioners,  who  will 
accompany  him  to  the  Arena.  Foreign  ambassadors, 
her  Majesty's  Ministers,  and  other  distinguished  person- 
ages, will  assemble  in  the  Arena.  Hia  Royal  Highness 
the  Duke  of  Edinburgh,  after  piesing  through  the  Hall, 
will  visit  the  Foreign  and  British  picture  galleries, 
and  will  then  return  through  the  arena  of  the  Hall 
to  the  royal  entrance.  Only  those  persons  whoso 
invitation  cards  bear  the  words  '•  Pass  to  Arena,"  will 
be  admitted  to  that  part  of  the  Hall,  until  after 
his  Royal  Highness  the  Duke  of  Edinburgh  has 
proceeded  to  the  picture  galleries.  All  other  invitation 
cards  will  admit  to  the  gallery  and  balcony  of  the  Hall, 
and  to  the  picture  galleries  of  the  Exhibition,  saat- 
holders  in  tho  Hall  procee.ling,  if  they  see  fit,  to  their 
own  stalls  and  boxes.  The  most  convenient  entranoes 
for  those  persons  who  wish  to  be  present  in  the  HnU  wiU 
therefore  be  the  Bast  and  "West  Gallery  Enteanoes,  aai. 
tbe  East  and  West  Balcony  Entrances.    The  aeaiMt 
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entrance  to  the  foreign  piotuie  gallery  ia  that  in  Kzhibi- 
tion-road ;  that  in  Prince  Albert's-road  is  nearest  to 
the  British  pictore  gaiety.  The  band  of  the  B>iyal 
Artillery  will  perform  in  the  Royal  Albert-h>tU,  the 
Grenadier  Guards,  &c.,  in  the  Conservatory  and  picture 
galleries.  Performances  will  also  be  given  on  the  great 
organ  in  the  Royal  Albert-hull.  All  persons  must  pro- 
duce their  cards  of  invitation  upon  entering,  as  the  pre- 
sentation of  the  season  ticket  without  an  invitation  cird 
vill  not  insure  admission.  Holders  of  st-ason  tickets 
should  therefore  as  soon  as  possible  obtain  these  specinl 
invitations,  which  they  cem  do  by  applying  to  the  agent 
who  supplied  them.  Those  who  obtained  their  season 
tickets  from  the  Society  of  Arts  should  at  once  apply  to 
the  Financial  Officer,  Mr.  S.  T.  Davenport. 

Printing. — Among  the  many  interesting  things  that 
will  be  sh'iwn  in  Ciinn<>ctiitn  with  this  division  of  the 
Exhibition  will  be  a  pmctical  illustration  of  theprogrpn 
that  has  been  made  in  the  manufacture  of  type.  Two 
lar^e  sheets  will  be  placed  side  by  side,  the  one  showing 
an  impression  taken  from  the  style  of  type  used  a  century 
ago,  and  the  other  showing  thiit  now  in  modem  use.  A 
comparison,  therefore,  will  be  easily  made. 

Fin*  Arts. — Artists  will  be  admittel  to  the  galleries 
of  the  International  Exhibition  to-morrow  (Saturday). 
the  20th  April,  for  the  purpose  of  vdmiithing  and  touch- 
ing the  pictures  which  they  have  sent  for  exhibition. 
Sculptors  who  desire  to  see  to  the  clpansing  of  their 
worn  will  be  admitted  to  the  galleries  on  the  same  day. 

Bsfirethmants.— The  public  will  be  glad  to  learn  that 
incre  'Sed  iccommodatinn  has  been  given  for  the  purrx^se 
of  snpplyin '  refreshments  during  the  hours  of  the  exhi  a- 
tion,  anu  Messrs.  Spiers  and  Fund  are  making  arrange- 
ments which  will  materially  add  to  the  comfort  and 
convenience  of  the  visitors.  New  bars  will  be  opened 
in  various  places,  in  addition  to  those  of  last  ymr.  There 
will  be  one  in  the  Swedish  school-house,  which  is  in  rear 
of  the  western  building ;  and  to  supply  the  deficiency 
Telt  last  year  b^  visitors  on  the  eastern  side,  a  bar  will  he 
opened  in  the  iron  building  known  as  the  Queensland 
Annexe.  There  will  also  be  a  tea-room  in  the  Albert- 
hall,  in  addition  to  the  bars  on  the  ground-Soor.  The 
xlining-rooms  will  be,  us  last  yenr,  in  the  southern  build- 
ings. .^___^^.^__^__ 

EXHIBITIOHS. 


SnUin  Industrial  Exhibition.— The  Cuke  of  Edin- 
lurgh  will  visit  Ireland  in  Jiui",  to  open  the  Dublin  Fine 
Arte  Exhibition.  The  Pall  MaU  Gazette  says:— "The 
interest  felt  in  the  Exhibition  project  is  enhaneed  by  the 
fact  tJiat  the  entire  risk  is  borne  by  Sir  Arthur  Guinness 
And  his  brother,  Mr.  Cecil  Guinness,  to  whom  the  build- 
ing itself  belonKS.  Iiarge  sums  of  money  have  been 
'expended  upon  its  adornment  for  the  forthcoming  dispUy. 
and  the  omeert  nx>m  will  be  the  finest  in  Ireland.  A 
.^rand  musical  performince  will  take  pUce  at  the  open- 
ing. Every  ineh  of  space  is  already  appropriated,  and 
almost  every  Irish  nobleman  and  many  gentlemen  of 
property  have  sent  their  treasures  to  enrich  the  halls. 
A  committee  is  to  be  formed  to  arranice  for  the  recep- 
tion of  his  Boyal  Highness,  and  a  lively  season  is  ex- 
.peoted." 

Freneh  Froriseial  ExUbitiont.— The  annual  exhibi- 
tion of  modem  works  of  art  ia  now  open  at  Rouen,  and 
ihe  collection  is  reported  to  be  very  aitiffaotory, 
although  recent  events  have  interfered  with  the  arrange- 
ments and  caused  the  date  to  he  altered  from  winter  to 
q>iing.  The  Lorraine  Society  of  the  Friends  of  Art  has 
araointad  the  16th  of  May  for  the  openini;  of  the  Nancy 
«xhibition  ;  works  to  be  sent  in  on  or  before  the  8th  of  that 
month,  with  a  letter  containing  the  name  of  the  artist, 
41m  subject,  and  the  price  of  the  work.    This  exUbition 


is  remarkable  from  the  fact  that,  in  addition  to  works  of 
fine  art  of  all  kinds,  photography  being  included,  every- 
thing connected  with  applied  art  is  included  in  tho 
programme,  such  as  designs  for  porcelain,  furniture, 
jewellery,  and  stuSs.  and  even  specimens  of  such  pro- 
ductions possessing  any  originality  or  special  niaim  from 
an  artistic  point  of  view.  This  is  an  innovation  which 
deserves  notice,  and  may  mark  a  new  era  in_  locil 
exhibitions.  Dieppe  also  announces  an  exhibition  of 
pictures  and  other  works  of  art,  but  as  the  society 
having  the  direction  of  it  has  not  conformed  to  the 
almost  universal  practice  in  case  of  provinHal  exhibi- 
tions, of  relieving  tho  artists  from  the  cost  of  the  carriage 
of  their  works  to  and  from  the  exhibition,  it  is  expected 
that  the  number  of  pictures  will  he  extremely  small. 

Exhibition  of  Domssti*  Economy  in  Paris. — An  Inter- 
national Exhibition  of  Domestic  Economy  will  be 
opened  at  the  Palace  of  Industry,  in  the  Champs  Elyaees, 
Paris,  on  the  Idth  of  July  next,  under  the  auspices  ot 
the  National  Society  for  the  Encouragement  of  liMustrial 
Workers  (Tntailleure  IndiutrieU).  This  society  has  for 
its  object,  in  its  own  terms,  the  honour  of  labour,  \>y 
protecting,  encouraging,  and  rewarding  it,  the  raising  of 
the  intellectual  and  moral  level  of  the  workman,  the 
facilitating  of  his  independence  by  means  of  the  saving* 
bank,  and  providing  for  him  in  his  old  age,  by  other 
methods  than  the  assistance  given  by  tho  State.  The 
exhibition  is  divided  into  forty-six  classes,  composing  ten 
iTTOups.  comprising  every  object  that  can  contribute  to 
the  material  as  well  as  the  moral  weltare  of  the  artisin. 
Group  3  is  devoted  to  buildings,  and  contains  five 
classes,  which  aro  thus  described : — Class  18.  Model*  and 
plans  of  married  or  single  working  men,  characterised  by 
cheapness,  combined  with  comfort  and  healthftUness ; 
models  of  furnished  rooms.  Class  19.  Models  and  plans 
of  public  buildings,  for  the  use  of  artisans,  schools, 
lecture  rooms,  hospitals,  almshouses,  baths,  washhonses, 
&c.  Class  20.  Building  materials.  Wall  papers.  Class 
21.  Examples  of  barrack  buildings,  and  sailors'  lodgings 
on  shipboard  ;  camp  furniture.  Class  22.  Municipal  and 
domestic  hygiene,  ventilation,  water  supply,  and  drain- 
ago.  Group  10  contains  but  one  class  ;  but  its  scope  is 
sufficiently  comprehensive.  It  consists  of  historical 
documents  of  every  kind  relating  to  the  moral  ccmdition 
of  the  artisan,  from  the  earliest  period  to  the  present ; 
books,  pictures,  ensravisgs,  examples  of  clothing,  tools, 
&c.  The  prizes,  which  will  consist  of  gold,  silver,  and 
hronse  medals,  and  honourable  mentions,  will  be  awarded 
by  an  international  jury  to  the  exhibitors.  CertificMtes 
will  also  bo  presented  to  workmen  who  have  invented  or 
produced  articles  exhibited.  The  Exhibition  will  be 
open  from  the  15th  July  to  the  15th  of  October  next. 
Applications  for  space  must  be  made  before  the  15lh  of 
June,  1872,  specifying  the  name  and  address  of  the  ex- 
hibitor, the  nature  of  the  object  he  desires  to  exhibit, 
and.the  space  required.  AU  communications  should  be 
addressed  to  the  Direction  of  the  Universal  and  Inter- 
national Exhibition  of  Domestic  Economy,  23,  Rue  de  la 
Chau8s6e  d'Antin,  Paris ;  or  to  the  Vicomte  do  VaUat, 
French  Consulate,  No.  38,  Finsbury-circus,  London. 


C0BBB8P0HDEVCS. 


THE  RECENT  THEORY  OF  TURNER  VISION. 
Sib, — M.  Liebreioh  has,  in  this  hypothecs,  poshed  the 
venerable  fiUlacy  that  all  differentiation  or  varixtion  ia 
the  copies  made  by  a  number  of  artists,  from  the  same 
object  or  scene,  may  be  ascribed  to  their  seeing  things 
diSerently.  Imperfections  in  the  mechanism  of  tho  eye 
may  increase  the  difficulty  of  correctly  interpreting  and 
pourtfnjring  external  natnie,  but  not  in  the  way  tbs 
ndders  of  the  same  views  as  tlte  learned  Profjpsaor  sup- 
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■pose.  _  Let  tu  flrat  take  distortions  of  form,  produced  by 
»h!it  is  called  aatigmatism  of  the  eye.  It  is  said  that 
in  this  affection  the  image  of  either  a  true  circle  or  a 
square  is  elongated,  either  vertically  or  laterally,  on  the 
Tetina ;  this  m»y  be  the  case,  but  a  slight  exercise  of 
©Bnimon-sense  will  show  that  if  a  painter,  afiflicted  with 
this  kind  oi  defective  vision,  have  to  copy  either  a  circle 
or  a  square,  he  must  also  draw  a  Uue  circle  or  a  square 
upon  his  paper  or  canvas,  as  no  other  figures  but  these 
■would  produce  the  same  proportioned  oval  or  paral- 
lelogram  upon  his  retina.  It  must  be  cle«r  that  if  he 
drew  an  oval,  and  placed  it  gide-by-side  with  the  circle  he 
BttempU  to  copy,  it  would  not  appear  like  the  circle.  No 
poaaible  oval  or  parallelogram  he  could  draw  would 
ever  produce  the  same  impression  upon  his  eye  as  either 
a  cipcle  or  a  square,  for  they,  according  to  the  conditions 
of  the  diaeHse,  would  appear  still  more  elongated  on  the 
retina.  Or,  let  it  be  put  in  this  way:— Suppose  that 
on  the  left-band,  a^iinst  the  wall,  hangs  a  circular 
metal  ring,  and  on  the  right  a  similar  ring,  and  also  an 
ojnl  one ;  which  of  these  two  rings  would  the  man 
afflicted  with  astigmatism  pronounce  to  be  the  more 
correct  npreeentation  of  the  circular  ring  on  the  left  P 
Clearly  the  circular  one.  For  we  must  have  similar 
extemxl  objects  to  produce  similar  internal  impressions. 
The  same  kind  of  reasoning  will  apply  to  colour,  but  the 
•TKUnu^t,  when  applied  to  form,  is"  divested  of  many 
complications,  and  is  the  more  readily  comprehended. 
It  scaitxly  requires  more  effort  of  thought  to  perceive 
that  although  a  wave  period,  say  that  which  produces 
Ue  sraisation  of  yellow  in  the  healthy  eve,  may  produce 
»  quite  different  sensation  in  those'  afflicted  with 
abnormal  vision,  yet  that  the  pigments  used  by  the 
tetter,  btiing  as  objective  as  the  nature  they  may  be 
copying,  they  must  use  the  Naples  yellow  of  their 
palette  to  represent  a  wall  distempered  with  Naples 
yellow.  If  the  wall  actually  appeared  green  to  them,  so 
wooJd  the  pigment  called  Naples  yeUow;  and  so  in 
reapect  to  other  objects,  and  the  pigments  necesftiry  to 
Vtetr  representation. 

Th^re  is,  however,  one  point  touched  upon  by  the 
profesBor  which  is  of  more  importance,  viz.,  the  affirmed 
^aoulouration  of  the  l.^ns  by  age;  this  may,  indeed, 
throw  the  painter  out,  for  the  eye  when  suffused  with 
My  colour  sensation,  as  by  means  of  glasses,  becomes 
atler  a  time  insensitive  to  that  sensation,  by  a  compensat- 
mtf  reaction,  and  all  objects  which  appear  to  other 
people  uf  that  ooloor,  whiter.  In  this  case  the  painter 
would  be  >-ntirely  deceived  in  the  values  of  certain  pig- 
mento.  and  the  colour  effects  of  certain  objects  in  nature 
npon  the  healthy  eye. 

The  mistakes  to  which  a  painter  would  then  be  liable 
may  be  exemplified  by  those  which  he  makes  in  first 
painting  by  gas-light.  Every  painter  must  recollect  the 
jaundiced  appearance,  when  viewed  in  the  morning,  of 
his  first  attempts  at  i»inting  by  night.  There  is  a 
principle,  too,  involved  in  this  which  should  be  under- 
stood in  order  to  paint  correctly  in  any  light,  and  of 
which  painters  are,  as  jet,  entirely  ignorant. 

The  decadence  of  vitality  as  age  advances  is  quite 
safEcient  to  account  for  imperfect  work, — the  faculties 
cannot  then  be  knit  together  as  in  vigorous  youth  and 
manhood,  for  determined  elaboration  and  exHCtitude. 
The  same  faults,  disproportions,  and  eccentricities  may 
be  observed  in  childish  productions,  and  when  the  eye 
is  perfectly  nnrmul,  but  before  the  other  fiiculties  are 
bained  to  observe  correctly.  There  can,  however,  be 
but  littlo  dnuht  that  all  abnormal  conditions  of  the 
artist's  eye  most  inorease  the  difficulty  of  rendering 
nature  correctly,  for  it  must  be  remembered  that  even 
the  quickest  work  is  dependent  on  memoiT,  and  that 
*>">  artist  is  then  cop^n|r  his  retained  impressions. 


SUBSOIL  DRAINAGE  OP  LAND  AS  SANITAEY 
WORK. 


the  _  _. ^ 

also  that  he  cannot  at  afl  times  pat  his  work  in  juxta^ 
comparison  with  the  orijfinal.  We  know,  too,  that  the 
pownr  of  correctly  retaining  impressions  becomes  im- 
poixad  with  age.— I  am,  Ac, 

W.  Oatb  Thomas. 


At  a  meeting  of  the  Association  for  the  Promotion  pf 
Social  Science,  at  which  a  paper,  on  "The  Haunts  of 
Typhoid  and  other  Fevers  in  England  and  Wiiles,  from 
Statistical  Retum8,showing  their  Geographical  Distribu- 
tion," was  read  by  Mr.  Haviland,  M.lt.C.8.,  Mr.  Edwin 
Chad  wick,  who  presided,  said :— There  are  statistics  and 
statistics.    There  are  statistics  which,  when  you  have  by 
examination  of  particulars  ascertained  the  existence  of 
given  elements  in  them,  serve  to  measure  the  extent  of 
those  elements  ;  and  there  are  statistics  which  serve  to 
indicate  the  direction  of  inquiries  to  ascertain  the  extent 
of  the  existence  of  those  elements  in  the  particulars.  Of 
this  last  sort  are  the  statistics  of  Mr.  Havilxnd's  paper. 
They  may  serve  to  indicate  the  direction  of  particular 
inquiries  into  the  localizing  causes  of  typhus.     But  first 
and  last  I  prefer  going  to  the  particulars,  and  examining 
them,  apart  from  the  figures  by  which  they  are  enu- 
merated.   On  such  examination,  made  a  long  time  ago, 
the  different  water-bearing  power  of  different  strata,  as 
bearing  an  excess  of  water,  which,  if  simple  water  by 
surface    evaporation,    created    damp,  and    so    lowered 
temperature,  and  as  damp  lowered  vitality  and  strength, 
and  engendered  rheumatism — but  where  the  stagnant 
moisture    of     the     stratum    contained     decomposing 
animal    and    vegetable    matter,   there    it    engenders 
ague,    and   fevers   of  different  types.     These   miasms 
are  tempered  by  the  ventilation  of  scavenging  winds. 
The  subsoil  drainage,  which  removes  the  surplus  water, 
and  makes  soils  permeable  for  agricidtural  production, 
besides  being  a  ^reat  agricultural,  is,  as  I  have  de- 
monstrated, a  primary  sanitary  work.     I   have  asked 
farmers  as  to  what  effect  bad  been  observed  from  the 
field  drainage  on  the  health  of  the  population  P    They 
have  commonly  answered,  although  they  were  guardians, 
that  the  health  of  the  population  was  none  of  their 
business; — ^but  that  the  effect  on  the  health  of  their 
cattle  was  great  indeed.    The  late  Lord  Lonsdale,  who 
was  one  of  those  who  scoffed  at  the  sanitary  improve- 
ment of  towns,  was  a  keen  observer  of  the  effects  of 
subsoil  drainage  in  improving  the  health  of  the  deer  of 
his  perk.     By  the  very  impmect  ditch  drainage,  as  I 
deem  it,  of  the  Fen  districts — imperfect  as  drainage  by 
ditches  instead  of  by  pipes — ague  has  been  so  much 
reduced  that  ounces  of  bwk  aro  used  now  where  pounds 
were  used  formerly.  In  my  report  of  1842,  on  the  sanitary 
condition  of  the  labouring  population,  there  is  a  chapter  of 
testimonies,  chiefly  from  the  reports  of  ministers  in 
Scotland,   on  the  improvement  of    the  health   of  the 
population  that  has  followed  subsoil  land  drainage.     As 
a   member   of  the   first   General   Board   of   Health, 
I  weAt  into  the  subject  thoroughly,  and  prepared  minutes 
of  instructions  from   comprehensive  practical  informa- 
tion as  to  the  subsoil  drainage  of  lands  forming  the 
suburbs,  as  well  as  the  sizes  of  towns.    It  is  a  subject 
grievously  neglected,  from  a  want  of  knowledge  of  it,  by 
those  medical  officers  whose  education  in   preventive 
medicine  has  been  neglected,  or  is  imperfect,  and  who 
commonly  assume  that  boose  drainage  and  sewage  is 
almost  the  only  sanitHry  work  to  be  regarded.      Why 
here,  in  the  metropolis,  after  the  prevalence  of  easterly 
winds  over  the  Kent  and  Essex  marshes,  there  is  more  of 
ague  than  appears  in  returns,  and  at  times  marsh  diieases 
of  a  peculiar  type  ;  and  surveys  and  preparations  were 
made  for  the  agricultural  drainage  of  those  marshes,  as  a 
measure  necessary  for  the  sanitary  improvement  of  the 
metropolis,  but  that  measure  has  hitherto  been  neglected. 
Of  the  drainage  works  carried  out  under  the   Public 
Health  Act  within  the  towns,  one  effect  was  the  sn*iaoiI 
drainage  of  some  of  the  sites,  as  denoted  b^  the  lowering 
of  the  wells.    On  a  very  cursory  examination,  as  I  might 
show,  and  a  report  by  a  medical  offlcerof  the  Privy  Council, 
on  the  results  obtained  by  the  works  in  those  towns, 
it  appeared  that  there  had  been  a  marked  reduction  of 
cases  of  phthisis.   Mr.  Simon,  the  chief  medical  officer  of 
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the  departmnnt,  in  his  report,  treats  this  redaction  of 
phthisia  M  a  novel  and  importHnt  resalt.  It  wns  likely 
to  be  nurul  to  him,  as  one  nmong  other  primary  elements 
of  ainit-trjr  science  which  are  not  likely  to  have  been 
broui;ht  within  his  obaerration  in  curative  pmctioa 
within  thtt  four  walls  of  a  hospital.  But  if  he  had  read 
with  due  attention  my  sunitiry  report  of  1842,  as  reoom- 
mnndHd  by  Dr.  Charlns  WiUi*m3,  of  University  CoUf  ge,  in 
his  ••  Priuciples  of  Medicine,"  as  containing  elementary 
instruction  in  sinitary  science,  he  would  have  seen  that 
dise-tsxs  of  the  respiratory  organs,  including  consumption 
and  penuinonia,  wnre  from  the  very  first  put  forth  as 
ono  of  the  great  categories  of  digiiase  to  be  attacked  by 
Banitnry  meHSures.  And  this  wis  put  forth  on  out-door 
experience,  that  reductions  uf  iuflAmtnations  of  the  luni^ 
as  well  as  ague  and  typhus,  wure  attundant  on  subsoil 
drainage  wurks.  As  to  its  being  curious,  as  he  trents  it, 
I  always  understood  that  pure  air,  and  dry  air,  if  pos- 
sible, was  the  desideratum  for  incipient  phthisis. 
There  mtiy  be  some  moisture,  but  it  is  essential  that 
it  should  be  pure  mojsture,  which  the  moisture  from 
Ul-dniined  and  surchargntl  subsoils  ritrely  is.  The 
knowledge  of  geology,  as  indicating  the  water-bearing 
power  of  different  strata,  is  of  primary  import- 
ance in  army  saaitHry  science  for  the  selection  of  sites 
fur  enctmpment.  This  was  displayed  by  Mr.  Bobert 
Biwhnson,  as  Army  Sanitary  Comraissiuner  in  the 
Crimea,  when  he  showed  that,  by  errors  as  to  springy 
or_  surohaTKcd  sites,  the  force  was  gmatly  reduced  which 
miKht  have  been  maintained  in  better  sites  within  a 
bandr<  d  yards  distant.  Bat  this  Keologioxl  knowledge 
is  not  obtained  in  curative  hospitsl  practice,  or  in  the 
study  of  pathology.  Sir  John  Pringle,  one  of  our  earliert 
■anitHrians.  gave  instroctionB  to  note  where  wells  were 
near  the  surface,  for  he  had  observed  that  such  sites  were 
bad  camping  grounds.  On  such  ia<'ts,  instruotions  em- 
hcjdying  the  b<«t  obtHinablo  experience  in  agncoltural 
engineering  were  prepared  for  the  drainage  of  suburban 
lauds,  for  the  protection  of  the  health  of  the  population 
of  towns  and  ratal  districts,  as  Wfll  as  for  a^rirultural 
production.  But  these  instructions  have  been  ignorantly 
and  heedle-ssl^  neglecteil.  The  necrasity  of  subsoil  land 
drainage  for  health,  as  well  as  for  agriculturul  produc- 
tion, is  a  leading  condition  that  requires  drainage 
areas,  and  lines  of  wat<>rshed  from  the  hiU-tops  to 
the  diviiling  river  of  the  valley  bottom,  as  areas 
of  sanitary  administration,  independently  of  the 
areas  for  other  admiiustrative  purposex.  I  may 
show  the  enormous  •  waste  as  well  as  obstroetiea  to 
sanitary  work  crated  bv  ignorance,  and  ni^lect  of 
this  one  condition  of  the  drainage  areas  for  the  metro- 
polis. Notwithstanding  all  that  has  heen  said  on  the 
subject — 1  have  it  on  the  authority  of  Mr.  Bailey  Denton 
— lor  every  acre  of  land  in  this  country  that  has  boon 
subsoil  limined,  more  than  twelve  require  drainage.  This 
is  a  work  which  public  uiimini»trHti<m  may  and  ought 
powerfully  to  aid.  The  most  common  obstruction  to  sub- 
soil drainave  is  the  want  of  outfiUs.  These,  I  have 
shown,  may  be  provided  for  contiguous  lands  by  an 
improved  road  dr^inat^e.  which  is  necessary  to  the  main- 
tenance of  the  roads  themselves.  The  suiitary  engineer 
^and  there  must  be  such  engineers  for  efficient  and 
economical  sanitnry  work  for  a  district — should  bo  a 
BcientiHc  road  engineer,  This  again  leads  to  extended 
drainage  areas  as  efficient  and  economical  sanitary  areas, 
which  Ht  this  time  require  to  be  considered  in  the  pending 
legislation. 


NOTES    OJH    MANUFACTURES. 


M.  E.  Duchaux  has  presented  recently  to  theAcaderay 
of  Si'ienoea  the  results  of  his  experiments  on  the  eggs  of 
the  aanual  silkwuim,  in  which  he  indicates  Uia  physio- 
ogieal  oonditiufn  of  its  ezistmoe  and  hotohiag.    He 


shows  that  as  soon  as  the  eggs  are  laid,  and  the  change 
of  colour  takes  pUce,  they  rest  in  a  species  of  slumber, 
which  lasts  nearly  to  the  winter,  and  from  which  they 
are  only  moved  by  the  effect  of  the  cold.  The  embryo, 
which  h^  remained  stationa^  up  to  this  time,  com- 
mences its  work  of  motion.  The  impulsion  once  givei^ 
the  work  is  c.irried  on,  and  though  it  miy  be  inconve- 
nienced it  is  not  arrested  by  the  temperature  ;  they  re- 
quire a  heat  carefully  graduated.  If  the  heat  is  too 
forward,  or  badly  ro^julated,  the  eggs  deviate  from  their 
normal  direction,  and  lead  to  a  slow  eclosion,  and  to 
weak  worms  tinged  with  red.  It  is  possible  to  abridge 
or  augment  oonsiderably,  without  danger,  the  duration 
of  the  second  period,  which  is  usually  three  months  to 
three  months  and  a  half.  The  first,  which  is  five  or  six 
months,  is  much  more  elastic,  and  may,  without  incon- 
venience, be  reduced  to  twenty  days,  or  prolonged  to 
fifteen  or  eighteen  months.  For  this  purpose  it  is  only 
necesatry  to  submit  them  to  the  action  of  cold  under  the 
conditions  indicated  by  M.  Duuhaux  in  the  following 
propositions  : — 1.  To  prevent  the  eggs  hatching  at  the 
ordinary  period,  they  should  be  preserved  from  the  oom- 
menuement  in  a  temperature  between  fifteen  and  twenty 
d^rees  cautigrade,  exposed  to  the  cold  for  fifteen  days, 
about  three  months  before  the  time  required  for  hatch- 
ing, and  then  treated  as  ordinarily.  2.  To  have  tho 
eggs  hatched  before  the  ordinary  period,  twenty  days 
after  they  have  been  dropped  they  should  be  exposed  to 
the  cold  for  two  months,  and  then  removed  six  weeks, 
afterwards  they  will  be  found  in  the  same  condition  as 
normal  seed,  and  can  be  treated  in  the  same  manner. 
From  the  researches  of  M.  Duchsux,  it  would  seem  that 
we  may  have,  at  any  moment  of  the  year,  seed  ready  to 
hatch,  and  probably  by  this  raeaiu  two  gatherings  in  the 
year. 

The  British  Consul-Qeneral  at  Bangkok  draws  the 
attention  of  those  engageil  in  the  manufacture  of  brass 
work  to  the  largo  amount  of  this  ware  imported  bom 
China  to  Siom.  It  consists  principally  of  large  cups  and 
basins;  trays,  &c.  As  these  are  very  badly  made,  and  sold 
at  high  rates,  there  is  every  reason  to  believe  that  similar 
artii'les  made  in  England  would  compete  successfully 
with  those  in  Siam.  It  would,  however,  be  necessary, 
at  least  in  the  first  instance,  to  keep  to  the  same  patterns 
as  those  at  present  in  use  in  the  country.  Upwards  of 
1,672  paeJ[>tgea,  vnlned  at  124,400  dollars,  were  imported 
at  Bangkok  in  1870. 

For  some  years  shipments  of  wood  in  a  mannfactured 
state,  such  as  doors,  window-frames  and  sashes,  panel- 
ling, moulding,  ftc,  have  been  carried  on  from  Sweden, 
and  seem  to  assume  proportions  that  indicate  remune- 
rative returns  to  the  mannfacturers.  AU  these  articles 
are  machine  made.  8ev(  ral  factories  are  now  established 
in  Gothenburg  and  other  parts  of  the  country,  some  of 
them  on  a  large  scale.  A  factory  in  Stockholm  supplied 
most  of  the  fittings  for  the  new  buildings  of  St.  Thomas's 
Hospitnl,  and  as  they  were  shipped  from  Oothenbui^, 
this  may  account  for  the  increase  in  the  value  of  the 
customs  returns  at  that  port  of  manufactured  wood, 
amounting  in  value,  in  1870,  to  nearly  £20,000. 

What  becomes  of  the  tallow  P  n  a  question  raised 
by  the  Grocer  in  an  interesting  article.  It  states  that 
every  application  of  tallow  has  been  invaded,  first 
by  vegetable,  and  then  by  mineral  novelties: — "The 
beauty,  cheapness,  and  brilliancy  of  the  paraffin  wax  and 
the  mineral  lamp  oils,  have  brought  them  into  use  every- 
where, among  all  classes,  and  in  all  countries  and  situa- 
tions. The  tillow  candle  appears  to  be  going  the  way  of 
the  old  tinder-box  ;  and  tallow  is  only  nsed  as  an  exce^ 
tionally  high-priced  and  luxurious  lubricant.  Thus  it 
uppoars  t^t  the  demand  for  tallow  is  wonderfully 
diminished,  while  the  Australian  supplies  are  still  in- 
croHsing.  Bow  is  it,  then,  that  the  price  of  tallow 
still  keeps  up?  What  answer  can  we  give  to  tho 
question  P  What  does  become  of  the  taUow  f  It  is 
well  known  that  vast  quantities  of  kitchen-stuff  and 
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Aa«tr<lian  fiit,  whioh  formerly  wer«  oooanaae'l  by  tho 
tnUow-chandlera  and  soap-mitkers.  h^ve  lately  foand 
thHir  way  into  the  emvty  Dutoh  and  other  butter-tahs 
which  are  now  bought  ap  mure  freely  than  of  old ; 
that  much  of  this  purified  fat  has  been  shipped  t» 
Holltnd  and-  other  bntter  ports  for  purposes  of  ad- 
mixture ;  that  although  the  immstrous  newspaper  non- 
sense about  making  butter  from  Thames  mud  is  utterly 
basHless,  the  river  Thames  has  bomn  upon  its  bns>im 
many  and  many  tons  of  white  fried  &t  that  hns  been 
prepared  within  a  moderate  dist»nce  of  it«  hanks.  It 
IS  a  significant  fact  that,  during  nil  last  winter  thu  usual 
consumption  of  hotter  was  oontinaed  in  Ijondun,  &o., 
although  the  excessiTely  dry  summer  whioh  preoedeil 
it  had  decreased  the  English  dairy  produce  very  con- 
flidembly,  and  had  diminished  the  supply  from  other 
soumes  materially.  At  the  present  moment  fresh  butter 
is  ofiisred  for  ade  in  some  parts  of  London  at  Is.  per  lb. 
retail,  while  the  fkrmers.  are  selling  their  produce  wht^- 
eale  at  Is.  4d.  to  Is.  8d.  This  one-shilling  fresh  butter 
is  quite  a  different  article  from  the  cheap  Australian 
butter  that  has  been  recently  imported.  Artificial  butter 
lias  a  special  interest  and  importance  in  connection  with 
this  subject,  for  here  ve  have  an  article  of  primary  im- 
portance, which,  if  honesdy  dealt  with,  may  become  an 
immense  blessing  to  mankind,  especially  to  the  poorer 
classes,  hnt  which  otherwisn  may  be  kept  in  the  dark, 
held  back  from  its  legitimate  uses,  and  made  simply  to 
serve  as  a  means  of  frand  by  the  dishonest,  and  as  an 
ever-  irritating  sonree  of  distrust  and  vexation  between 
the  honest  dealer  and  his  customers.  While  such  falsa 
batter  is  sent  away  to  Hull  md,  to  Ireland,  &c.,  to  be 
mixed  with  the  gennine  article,  the  shopkeeper  is  liable 
to  be  deceived ;  he  may,  with  the  beat  possible  intentions, 
and  in  spite  of  every  precaution,  be  supplying  his 
cnstomers  with  an  article  which  is  quite  different  from 
'what  he  supposes  he  is  selling — for  in  this  case  the 
analytical  chemist  cannot-  help  him,  whatever  he  may 
profess  to  do,  the  ditferenee  between  cow-butter  and  the 
mixed  batter  being  so  small  as  to  pass  beyond  the  rea(rh 
of  chemical  detection.  The  remedy  is  simple  enough. 
Let  any  enterprisiag  capitalist  connected  with  the  trade 
commence  openly  and  mirly  the  manufsctore  of  Eutificial 
butter,  to  be  made  and  sold  as  such.  Let  him,  in  the 
first  place,  nse  materials  which  will  not  be  offensive 
either  to  the  imagination  or  the  palate  (such,  for  extin  pie, 
as  clean  and  wholesome  Aostndian  mutton  fat)  ;  in  order 
to  secure  the  confidence  of  the  shopkenpers  and  the 
^hlio,  let  him  open  his  works  to  visitota.  jost  as  Messrs. 
Huntley  and  Palmer,  Messrs.  .Peek.  Frean,  and  Co.,  and 
other  biscuit  makers  do  ;  and  then  let  him  sell  his  butter 
nnder  an  honest  name,  and  we  believe  that  he  will  be 
able  to  overcome  all  prejudice,  and  in  a  short  time  do  a 
hHndsome  business,  with  good  p/oflts,  and  have  the  SHtis- 
&ction  of  knowing  that  be  has  enabled  the  poor  man 
and  the  poor  man's  child  to  enjoy  a  cheap  slice  of  brt-ad- 
and-butter,  and  many  other  luxuries  of  which  hatter 
forms  a  part,  and  also  that  he  has  destroyed  a  nefiriuns 
i^stem  of  false  dealing ;  tor  thnre  is  a  certain  peculiarity 
about  the  airtificial  butter  which  will  become  under- 
stood when  the  trade  is  familiar  with  it,  and  this  will 
finally  aid  its  detection  in  admixture.  We  have 
already  given  some  attention  to  the  subject,  and  have 
tast^i  some  purely  artificial  butter,  which  was  really 
good,  sweet,  and  pure.  Bread-and-dripping  are  com- 
monly given  to  children  in  lieu  of  bread-and-butter,  and 
thu  artificial  batter,  properly  prepared,  is  realty  a  purified 
dripping  of  very  superior  quality.  The  artificial  butter 
has  the  farther  advantage  of  not  becoming  rancid,  how- 
ever long  it  is  kept,  and  thus  it  requires  no  SHlt.  With 
both  articles  honestly  placed  before  the  purchaser,  viz., 
the  dairy  batter  and  the  butter  made  from  animal  fat,  he 
could  choose  which  he  preferred,  and  pay  the  fair  value 
of  either." 

In  the  United  States  Senate,  on  the  22nd  Uarch,  in 
the  course  of  debate  on  the  Tariff  Bill  (since  rejected  by 


the  H  lOse  of  Bsprasentatives),  Mr.  Morton  (Rnp.  Ind.) 
i  lid  while  a  prohibitory  tariff  was  an  obsolete  ilea  free- 
trade  was  out  of  the  question,  and  that  the  doctrine 
'<«Benilly  accepted  by  the  American  ponplo  at  thin  time 
HCHmed  to  be  a  tariff  for  revenue,  so  Hdjusted  as  t'l  di«- 
'rirainate  in  fitvour  of  American  industry.  Upon  this 
tariff  question  political  parties  were  divided,  Hud  the 
pontion  of  the  Democrats  seemed  to  be  thit  tiioy  were' 
opposed  to  a  reduction  of  the  duties  upon  the  artir'.l((s  in' 
the  prodaction  of  which  their  partiouUr  States  W'-ra 
interested,  and  in  btvour  of  a  liberal  redaction  upon  nil 
other  articles.  The  tariff,  he  said,  was  a  question  of 
Itbour  ind  wages  more  than  anything  else.  Waices  in 
England  were  about  seven-twelfths  of  American  vpigm,* 
and  in  €lermany  and  Belgium  they  were  only  one-thint 
as  maeh  as  in  the  United  States ;  and  with  such  a  dis-' 
parity  in  wages  it  was  idle  to  sapposa  that  our  industries' 
could  thrive  withont  protection.  There  was  an  impr>-8-' 
iiion  iUnroad  that  American  manofactarers  were  making 
eaormoos  profits.  He  believed  this  to  be  erroneous,  and 
he  asked  Mr.  Antheay  to  state  his  opinion  as  to  the 
average  profit  of  mam^boturiag  in  Rhode  Island  daring 
the  last  five  years. — Mr.  Anthony  (Rep.  B.  I.)  stid  he 
thought  it  coold  not  be  more  than  8  per  cent.— >  Mr.' 
Morton  asked  Mr.  Morrill  (Kep.  Vt.)  his  opinion  on  the 
sabjei;t  —Mr.  Morrill  said  that  during  the  war  some  of 
the  New  Gnglaad  manufacturers  had  made  large  profits,' 
diiftAy  1^  the  great  rise  in  value  of  the  raw  material 
they  had  on  hand  at  the  beginning  of  the  war,  but  that 
their  profits  on  an  average  did  not  exceed  8  per  cent. — 
Mr.  Morton  then  asked  Mr.  Scott  to  stHte  the  average 
profits  of  the  iron  manniaetarers  of  Peonsylvania. — Mr. 
Scott  (Rep.  Penn.)  could  not  state  the  averngo  through- 
oat  the  Stats,  bat  said  that  in  his  region  (the  Juniata 
iron  region)  very  few  of  those  who  had  established  manu- 
factories had  been  able  to  miuntain  themselves  through 
the  period  of  depression  that  had  come  upon  the  trade. 

A  nnmber  of  gentlemen  connected  with  the  Iron  and 
Steel  Institute  and  frt>m  most  of  the  leading  works  in  the 
north  of  England,  assembled  at  the  Deeaide  Works, 
Middlesbrough,  to  iasfwot-the  new  AsMrican  machine  uf 
Mr.  Danks.  which  supersedes  puddling  by  hand.  The 
machine  has  just  been  erected,  anri  it  worked  well. 
Mr.  Banks  was  present,  and  explained  the  nature  of  the 
machine  to  inquirers.  The  charge  when  put  into  the 
furnace  is  carried  round  in  a  revolving  o\  linder,  whereby 
it  is  worked  safficientiy  in  about  throe-quarters  of  an 
hour,  and  then  withdrawn  by  mechanical  contrivances. 
Between  600  lb.  and  7U0  lb.  was  generally  the  weight  of 
the  charge,  hut  it  has  been  in  most  cases  greatly  enlurge<i. 
The  trius  were  mostly  made  with  molten  metal, — pig 
iron  taking  a  considerably  longer  time,  generally  al>oat 
an  hoar  and  a  half.  The  quality  of  the  iron  produced, 
which  was  from  Cleveland  pig,  was  highly  spoken  of  by 
practical  men.  Several  iron  masters  of  the  United 
Kinxdom  combined  together  and  arranged  to  give  Mr. 
Danks  £60,060  for  the  right  to  erect  and  have  the  full 
use  of  200  of  his  machines,  but  some  douht  as  to  the  force 
of  the  patent  is  said  to  have  prevented  the  completion  uf 
ibo  arrangement  in  the  meantime. 

The  Uanufaeturer  and  Miner,  an  Indiana  paper,  says  : 
I  — "The  struitgle  for  pig  iron  by  the  various  mills  of  the 
country  at  the  present  time  amounts  almost  to  a  panic. 
'  With  an  advance  of  from  1-60  dole,  to  3-50  dols.  a  ton, 
the  furnaces  are  not  willing  to  make  contracts  ahead, 
and  some  of  them  even  refuse  to  tell.  And  the  prospect 
is  that  there  will  be  a  pressure  on  the  entire  furnace 
capacity  of  the  country  for  some  time  to  come." 

A  discovery  of  unusual  interest  has  just  taken  place, 
according  to  the  Enginter,  at  Merthyr,  which  throws 
a  little  fight  on  the  mode,  or  one  of  the  earliest  moiles, 
I  of  making  iron.  At  the  back  of  a  i-ow  of  houses 
'in  Pontmorlais,  built  evidently  within  a  few  feet 
from  a  long  bank  of  earth,  sufficient  soil  from  this 
boot  has  been  sliced  away  to  admit  of  drains,  gardens, 
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•ad  other  accommodatioiu,  leaving  the  rest  intact ;  and 
that  thi«  remainder  wai  of  old  deposit  maj  be  infeired 
from  the  fact  that  the  porliest  tramway,  for  which  onAot 
of  Parliament  was  obtained  in  1864,  and  on  which  trnn* 
way  Trevithick  ran  his  first  looomotiTe,  passed  over  this 
bank.    In  the  rear  of  one  of  the  houses,  occnpied  by  Mr. 
John  Emerys  Jones,  a  scalptor,  and  a  man  of  more  than 
ordinary  intelligence,  a  further  portion  of  this  slope  was 
cat  off  lately,  and  in  the  progress  of  the  labour  he  came 
np<>n  aeveral  huge  stones  anda  vessel  of  backed  fire-clay, 
much  in  appenrance  like  a  crucible.    Great  care  was  at 
once  taken  m  the  exhumation,  and  the  character  of  the 
discovery  resolved  itself  into  the  fullowine: — In  the 
centre  of  a  circle  of  red  ashes,  placed  on  a  pitched  ^und, 
was  a  circular  vessel  of  baked  fire-clny  1  ft.  in  diameter 
and  }m.  wider  at  the  bottom  than  nt  the  top.    This  was 
evenly  lined  within,  and  at  the  bottom,  which  bore  traces 
of  great  heat,  were  the  remains  of  iron  cinder,  lime,  and 
partially  fused  bones.    By  the  side  of  this  were  pieces  of 
rusty  iron  and  a  larger  collection  of  bones,  evidently  of 
animals.  The  pieces  of  iron  when  fitted  together  appeared 
much  like  a  "tuyere"  fbr  conveying  Mast,  and  near  this 
was  a  wall  built  a  little  higher  thnn  the  vessel,  which, 
when  examined  hy  practical  men,  supplied  the  key  to  this 
interesting  discovery.    It  would  seem  the  contrivance 
was  an  early  one  for  iron  making  or  for  malting  steel. 
This  vessel  would  apparently  be  filled  with  iron  ore, 
coal,  bones  supplying  sulphate  of  lime;  limestone  for 
yielding  carbonate  of  lime ;  and,  from  the  existence  of 
mortared  hricks  in  the  vicinity,  the  vessel  would  next  be 
bricked  np,  leavinK  an  aperture  for  the  blast.     It  is 
supposed  that  a  circle  of  coal  fire  would  then  be  brought 
to  act  on  the  vessel,  and  when  a  certain  degree  of  heat 
had  been  obtained  a -fire  kindled  within,  and  the  blast 
brought  to  bear  upon  it  through  the  tuyere  from  a 
bellows  erected  on  the  wall.     The  vessel  would  yield  but 
about  flftjr  pounds  weight  of  iron,  a  fact  whioh  hints  at 
very  primitive  times  in  iron  making.    If  the  contrivance 
—certainly  long  prior  to  the  Bessemer  era — were  for 
blowing  in  the  oxygen  and  midnng  steel,  the  discovery  is 
even  of  still  greater  interest. 


means  of  cheapening  Internal  Communication."     By 
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CAHTOS  LXCTVBES. 
The  Second  Lecture,  on  "  Silicates,  SiKcides, 
Glass,  and  Glass  Painting,"  by  Profeeflor 
BAHrF,  was  delivered  on  Monday  evening,  April 
l6th.  The  remaining  lectures  will  be  given  as 
follows : — 

liicTuu  III.— Monday,  22<id  AruL. 
Manufacture  of  Glass  (continued)— Coloured  Olassee 
—Glass  Staining— Glass  as   a  D«!Corative    Matenal— 
Glass  Fttinting. 

Lbctvbb  IV.— Monday,  29tii  Aprii. 
Glass  Painting  {oontinuea)—Mosaics— Enamels. 

Lbctvbb  V.— Monday,  6th  May. 
Styles   of   Glass   Painting  — Illustrations  with   the 
Electric  Light,  illustrative  of  the  Nature  of  Colour. 
Lbctvbb  VI.— Mokday,  13ih  May. 
Silicates  as  Painting  Vehicles,  and  some  other  of  their 
Useful  Applications  in  the  Arts. 

These  Lectures  are  open  to  Members,  each  of 
whom  has  the  privilege  of  introducing  two 
friends  to  each  Lecture.  Tickets  for  this  pnr- 
pose  have  been  issued. 

scnsnnc  KZEinros  roB  thx  vxxk. 
«..~8opi: 
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Vew  Mode  of  Washing. — The  ill-effects  of  soda  on 
linen  has  g^ven  rise  to  a  new  methnd  of  washing,  which 
has  been  ext^-naively  adopted  in  Germany,  and  intro- 
duced into  Belgium.  The  operation  consists  in  dissolving 
two  pounds  of  soap  in  about  three  gallons  of  water  as 
hot  as  the  hand  can  bear,  and  adding  to  this  one  table- 
spoonful  of  tnrprntine  and  three  of  liquid  ammonia ; 
the  mixture  must  then  be  well  stirred,  and  the  linen 
steeped  in  it  for  two  or  three  hours,  txkini;  care  to  cover 
np  the  vessel  which  contains  them  as  nearly  hermetivally 
as  possible.  The  clothts  are  afterwards  washed  but  and 
rinsed  in  the  usual  way.  The  sonp  and  water  may  be 
reheated,  and  used  a  second  time,  but  in  that  case  half 
a  tablespoonful  of  turpentine  and  a  tablespoonfhl  of 
ammonia  must  be  added.  The  process  is  said  to  cause  a 
g^rent  economy  of  time,  labour,  and  fnpl.  The  linen 
scarcely  suffers  at  all.  as  there  is  little  necessity  for  rub- 
bing, and  its  cleanliness  and  colour  are  perfect.  The 
ammonia  and  turpentine,  although  their  detersive  action 
b  great,  have  no  injurious  vffect  npon  tiie  linen ;  and 
while  the  former  evaporates  immediately,  the  smell  of 
the  latter  is  said  to  disappear  entirely  during  the  dry- 
ing of  the  dothes. 
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FRIDAY,  APRIL  26,  1872. 


PBOCEEDISOS    OF    THB    SOCIETT. 


imrBTEEIITH  OBSIKAST  KZXTIKO. 

Wednasday,  April  24tb,  1872;  Professor 
RoBBRT  Bbntlby,  F.L.8.,  in  the  ohkir. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Sodety: — 

Andenon,  Sir  James,  F.8.S.,  16,'Warring;ton-Greacent,'W. 

Banington,  Kichard,  48,  West  Abbey-road,  Eolbum,  W. 

Bennett,  Thomas,  70  and  71,  Tommill-stree^  Faningdon- 
road,£.C. 

Bentley,  Ouurlea  S.,  Hazleville-villa,  Sonnyside-road, 
Hornaqr-iiae,  N. 

Batler,  Rev.  Hemy  Montagu,  D.D.,  Head  Master  of 
Harrow  School. 

Cbinerjr,  D.,  F.B.G.8.,  Bosworth-lodge,  Willeadea,  N.W 

Kenwick,  (}eoige,  6,  Fercy-Tillaa,  Campden-hill,  Ken- 
sington, W. 

Picking,  John,  28,  SpringSeld-mount,  Leeds. 

Pritchett,  Qeorge  James,  New  Adelphi-cbamben,  John- 
street,  Adelphi,  W.C. 

Sandars,  Samuel,  28,  Gloucester-place,  Hyde-park,  W. 

Xownend,  Edward,  the  Kooke,  CuUingwortb,  near 
Bingley,  Yorks. 

The  following  candidates  were  balloted  for 
and  duly  elected  members  of  the  Society  : — 

Chisman,  Herbert  C,  3,  Adelaide-road  Korth,  St.  John's- 
wood,  N.W. 

Denison,  Christopher  Beckett,  M.P.,  16,  William-street, 
Lowndes-sqimre,  S.W. 

Bewhorst,  John  Bonny,  Skipton. 

Forden,  Bobert,  Mayor  of  Winchester. 

lies,  Henry  William,  1,  Circus-place,  Ftnsbnry,  E.C. 

Lace,  Francis  John,  Stone-gappe,  Ctoss-hills,  Leeds. 

Lay,  Qeorge  William,  A.K.C.,  44,  Poultry,  E.C.,  and 
24,  Addugton-sqnare,  Camberwell,  S.E. 

Marchant,  Bobert,  Fhcenir  Mills,  Dartfoid,  Kent. 

Pim,  William  Harrey,  jun.,  Junior  Carlton  Club,  8.W. 

Pyne,  Joseph  John,  Hope-honse,  Heald-grore^  Man- 
chester. 

The  paper  read  was : — 

ON  NUTS,  THEIR  PRODUCE  AND  USES. 

By  P.  Ii.  Slmmonds,  Zaq. 

The  subject  on  which  I  protwae  to  address  you  may  at 
first aigbtappear  somewhat  trivial  andonwortby  thenotice 
of  a  scientific  society.  What  is  there,  it  may  be  asked, 
in  nuts  of  interest,  commercially  or  acisattnoally,  that 
merits  attention  or  consideration  which  is  not  generally 
known  P  But  I  think,  before  I  haTe  concIndM,  I  shall 
be  able  to  remove  any  such  S1^)erficial  idea,  and  to  show 
how  large  a  part  Nuts  play  in  the  roll  of  oommeroe,  and 
how  irapoctant  are  the  nses  of  their  several  products,  as 


evidenced  by  the  iiujt  that  we  pay  more  than  3}  millions 
yearly  for  nuts  and  the  products  of  nuts. 

But  first  it  ia  necessary  to  define  what  a  nut  is ;  and 
here  I  fear  we  shall  meet  with  numerous  confiictinK 
opinions.  In  the  popular  sense  of  the  term,  it  woula 
probably  be  described  as  some  seed  with  a  hard  shell  en- 
closing  a  kernel ;  but  then  chestnuts  and  other  thin- 
shelled  &uits  vary  the  idea.  The  strict  botanical  desig- 
nation would  probably  be  a  fruit  consisting  of  a  hard 
pericarp  surrounded  by  bracts  at  the  base,  of  which  the- 
acorn  and  the  filbert  are  examples.  The  seed-vessel,  en- 
closed within  an  involucre  or  husk  of  the  cultivated 
hazel-nut,  is  of  the  same  nature  as  the  cup  of  the  acorn, 
and  the  prickly  case  in  which  the  nuts  of  the  chestnut 
and  the  beech-mast  are  enclosed.  Host  probably  my 
learned  friend  in  the  chair,  if  asked  to  define  a  nut,  would 
state* it  to  be  synonymous  with  gland,  an  inferior,  dry, 
hard,  indehiscent,  one-colled',  one,  or  rarely  two,  seeded 
fruit.  It  is  also  applied  to  a  superior  fruit  by  some 
botanists,  of  a  similar  character  in  some  respects  to  th& 
above,  as  in  the  cocoanut.  Nut  is  alsoapplied  to  such  fruits- 
as  those  of  labiate  and  boraginaceous  plants,  which  are 
properljr  "  achenes,' '  and  defined  as  a  dry,  one-celled,  one- 
seeded,  indehiscent  fruit,  with  a  hard  covering.  Willde- 
now's  definition  was  "  A  seed  covered  with  a  hard  shell 
which  does  not  burst."  N.  Bayley's  Dictionary,  revised 
by  Dr.  Scott,  and  published  in  1764,  defines  a  nut  as  "  A 
firuit  or  kernel  included  in  a  shell,  or  a  seed  included  in 
a  brittle  but  not  stony  shell ;  if  the  shell  and  kernel  are 
in  the  centre  of  a  pulpy  fruit,  they  then  make  not  a 
nut  but  a  stone."  But  as  I  am  about  dealing  with  the 
subject  commercially,  and  not  botanically,  I  shall 
have  to  extend  the  range  of  definition  very  largely  to 
take  in  all  that  are  called  nuts  in  oommeroe.  The 
merchant  and  the  broker  are  very  lax  in  their  designa- 
tions ;  all,  for  instance,  are  gutiu  to  them,  whether 
soluble,  resinous,  elastic,  or  mere  inspissated  extracts ;  so 
with  many  of  the  nuts  of  commeroe,  such  as  almonds, 
the  seed  of  drupes,  nutmegs,  myrobalans,  ooqnill&  cohune, 
cemdle  nuts,  ground  nuts,  cum  multi*  uliii,  which  are 
not  botonicailly  nuts. 

A  variety  of  special  dealers  have  certain  so-ealled  nnts 
in  their  trade. 

The  fruiterer  and  the  Italian  warehouseman  have 
their  edible  nuta  in  cocoanuts,  Brazil  nuts,  small  nuts 
(Spanish  and  Borcelonas),  cobnuts  and  filberts,  walnuts, 
chestnuts,  peccan  and  hickory,  butter  nuts,  sapncaya, 
pistachio,  and  cashew  nuts,  seeds  of  the  pine  cones, 
besides  the  prepared  marron  glace  candied,  burnt  and 
snared  almond^,  &c. 

The  grocer,  his  bitter  and  sweet  almonds  and  nutmegs, 
his  sassafras  and  Raveosara  nuts. 

The  oil  broker,  his  ground  nuts,  candle  nnts,  palm 
nuts,  palm  kernels,  oil  nutmegs,  bassia  nuts,  and  otheis. 

The  turner,  his  coquilla,  .vegetable  ivory,  cohune, 
betel  nuts,  and  others. 

The  druggist,  his  nux  vomica,  physic  nut  and  cumara 
nuts,  or  tonquin  bean. 

The  tanner,  bis  nut  galls,  myrobalans,  also  called  gall 
nnts  in  India,  and  bedda  nuts,  valonia,  or  acorns  and 
cups. 

Even  the  ooal  merchant  has  his  nuts,  in  a  description 
of  small  coal  so  termed. 

Then  there  are  hundreds  of  other  so-called  nuts 
which  have  limited  but  special  uses,  such  as  the  marking 
nnt,  the  clearing  nut,  the  soap  nut,  and  tho  Bondnc  nut. 

To  some  of  these  nuts  I  propose  directing  joyu  at- 
tention, and  although  it  is  somewhat  difficult,  from  the 
varied  uses  of  many,  to  strictly  classify  them,  I  will  en- 
deavour to  throw  them  into  a  few  groups  which  Ou^ 
comprise,  1,  the  edible  nuts;  2,  the  oil  nuts;  3,  the 
turnery  nuts ;  and  another  group,  which  may  include 
those  of  a  miscellaneous  character.  . 

The  foUowing  table  gives  an  aggregate  view  of  Vm 
value  of  our  inTporte  of  nuU  and  their  P«>dttcts  for  the 
latest  year  for  which  the  official  returns  are  published— 
1870:—  digitized  by  LjOOQle 
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QaintltlM.  V»lae. 

Almonds  (sweet),  cwU. . .  36,189  ..  138,864 

„         (bitter)    „     ..  7,618  ..  20,966 

Chestnuts,  bushds  . .     ..  31,767  ..  22,108 

Cocoftnut8,No 3,646,276  ..  30,622 

Small  nuts,  bushels        ..  294,236  ..  193,452 

Walnuts,          „            ..  162,681  ..  42,638 
Turnery  and  unenumer- 

atednuts     ..  42,972 

Ground  nuts,  tons  . .     ..  6,845  ..  94,419 

Other  oU  nnto,  tons       ..  18,033  ...  231,123 

Nutmegs,  lbs 637,978  ..  32.610 

JaImoU,cwU 868,270  ..  1,683,830 

Cocoanut  oil,  cwts 198,602  ..  392,657 

Coir  fibre,  toDS       ..     ..  1,106  -.  24,347 

.Cordage  of  ditto,  cwto.  ..  11,407  ..  13,647 

Cable  yam,              „     ..  168,644  ..  177,956 

Hyrobalans,  cwts 66,610  ..  32,928 

Valonia,tons 25,718  ..  395,646 

Nutgalls,  cwts 17,748  ..  64,169 

£3,624,667 
Edibls  Kcts. 

The  commerce  in  edible  nuts  of  various  kinds  forms 
a  considerable  item,  and  furnishes  a  carrying  trade 
of  at  least  10,000  tons.  The  average  annual  value  of 
those  sold  amounts  to  upwards  of  £600,000.  There  are 
but  five  sorts  specified  in  the  official  trade  returns — 
Almonds,  chestnuts,  cocoanuts,  small  nuts  (haeel  nuts), 
and  walnuts,  but  there  are  various  other  kinds  forming 
articles  of  commerce  in  a  minor  degree,  among  which 
may  be  enumerated  Brazil  nuts,  pistachio  nuts,  cashew 
nnte,  sooari  and  sapncaya  nuts,  hickory  and  peccan  nuts. 
Twenty  years  ago  it  was  stated  that  the  sale  of  filberts 
in  Covent-garden  amounted  to  1,000  tons  in  the  year, 
and  of  walnuts  26,000  bushels.  Of  the  (quantities  ^  wn 
in  England  there  are  no  means  of  forming  an  eabmate. 
The  imports  of  nuts  in  1848  were : — 

Buahelt. 

Hazel  nuts 160,022 

Chestnuts   63,033 

Walnuts 29,604 

The  progress  of  the  import  trade  in  these  is  shown  by 
the  following  figures,  from  which  it  will  be  seen  what  a 
great  advance  has  been  made  in  the  consumption  of  sweet 
iJmonds,  walnuts,  small^uts,  and  cocoanuts : — 


18S». 

I860. 

uto. 

Almonds,  sweet,  cwts 

24,681 

19,638 

36,189 

„        bitter,    „      .... 

7,366 

7,361 

7,618 

Chestnuts,  bushels    

64,766 

25,218      31,767 

Cocoanuts,  number   

2,217,360 

2,479,261  3,546,276 

Small  nuts,  bushels   

243,458 

198,663     294,236 

Walnuts,        do 

21,949 

62,090    162,681 

I  now  proceed  to  g^ve  a  few  details  as  to  each  of  these 
kinds  of  nuts : — 

Hasel  nuts  are  the  fruit  of  the  wild  bush  of  Oorf/lut 
avtllana,  unchanged  and  unimproved  by  cultivation. 
They  seldom  attain  to  any  size  in  this  country  when  left 
wild.  The  fruit  differs  from  that  of  the  domesticated 
varieties  only  in  being  smaller,  while  the  tree  is  more 
hardy.  The  plant,  which  is  a  native  of  all  the  cooler 
parts  of  Europe,  Northern  Asia,  and  North  America,  is 
the  parent  of  tne  many  varieties  of  nuts  and  filberts  now 
oultivated  for  their  fruit.  The  trade  in  "small  nuts," 
as  they  are  termed  in  the  official  reports,  does  not  vary 
very  greatly  in  this  country,  perhaps  10,000  busheu 
more  may  be  imported  in  one  year  than  another.  The 
maximum  never  exceeds  300,000  bushels.  Of  294,236 
bushels  received  in  1870,  the  bulk  came  from  Spain, 
14,000  bushels  from  Sicily,  and  about  11,000  from 
Kussia,  Turkey,  and  other  countries.     Their  import 


value  is  from  lOs.  to  ISs.  6d.  a  bushel.  In  commerce, 
though  both  produced  by  the  same  variety,  Baretloneiui$, 
the  nuts  are  classed  into  two  kinds.  1.  The  Spanish, 
which  are  the  nuts  coming  from  Gijon.  They  will 
not  keep  any  time,  and  are  said  to  be  coloured  by 
the  dealers  with  the  fumes  of  sulphur.  They  arrive  in 
bulk  in  small  schooners.  2.  The  Bsrcelonas,  which  are 
kiln-dried,  and  shipped  from  Tarragona  to  the  extent 
of  8,000  tons  a  year,  in  bags  of  about  128  Iba.  In 
Russia  and  Turkey  large  quantities  of  fine  nuts  are 
produced  of  the  Constantinople  variety  (C.  colurtto), 
which  are  roundish  and  very  hard.  160,000  owt.  are 
annually  raised  at  Trebizond  and  Kuirasond.  The 
filbert  has  been  referred  to  a  distinct  species,  Coq/lut 
tubtUota.  The  term  was  originally  applied  to  those  kinds 
of  nuts  which  have  very  long  husks,  and  in  which  the 
nut  is  also  of  a  lengthened  shape ;  but  owing  to  the 
number  of  varieties  that  have  of  late  yean  been  obtained, 
this  distinction,  which  was  never  scientific,  appears  to  be 
nearly  disregarded,  and  nuts  and  filberts  are  almost 
synonymous  terms,  excepting  that  the  wild,  uncultivated 
fruit  and  those  varieties  which  most  nearly  approach  to 
it  are  never  called  filberts. 

The  best  known  varieties  of  the  filbert  are  the  white, 
the  red,  and  the  frizzled.  The  white  is  the  kind  most 
commonly  grown  in  this  country.  In  Kent  nmny 
hundreds  of  acres  are  planted  with  filberts,  for  which  tiie 
county  is  celebrated,  and  whence  the  London  market  is 
principally  supplied.  As  much  as  30  cwt.  per  acre  has 
been  raised  on  particular  lands.  When  quite  ripe  filberts 
will  keep  for  several  years  in  a  dry  room,  and  if  the  air 
is  excluded,  or  the  nuts  placed  in  an  air-tight  jar,  they 
will  be  sound  and  retain  their  flavour  for  an  indefinite 
period.  The  hazel  nut  yields  about  60  per  cent,  of  a 
bland  oil,  which  is  used  by  perfumers. 

The  cob-nut  of  Kent  is  a  large,  roundish,  prolific 
variety — yrandit — of  the  ordinary  hazel  nut. 

In  almost  every  stage  of  its  growth  the  fruit  of  the 
walnut-tree  is  nsed.  When  young,  green,  and  tender, 
wabints,  are  pickled  and  preserved  with  Uie  husks  on. 
About  the  end  of  .Tune  they  may  be  preserved  with  or 
without  the  husks.  When  the  nuts  are  fhllv  ripe,  which 
is  generally  at  the  end  of  September  or  the  begmning  of 
October,  the  kernel,  deprived  of  its  investing  skin,  is 
eaten  in  great  quantities.  As  long  as  the  skin  can  be 
easily  removed,  they  nre  a  nutritious  and  healthy  article 
of  diet ;  but  when  they  get  dry,  so  ihut  their  skins  stick 
to  them,  they  become  indigestible. 

The  larger  portion  of  the  walnuts  consumed  in  England 
are  of  foreign  growth,  and  the  imports  are  annuaUy  in- 
creasing, for  whilst  a  quarter  of  a  century  ago  we  only 
import^  20,000  bushels,  now  we  hare  come  to  requiie 
163,000  bushels.  The  bulk  of  these  come  from  Fiance 
and  Belgium,  and  small  quantities  from  Holland  and 
Italy.  Their  value  is  much  less  than  that  of  small  nuta, 
being  only  6s.  6d.  to  Os.  6d.  a  bushel. 

The  albumen,  which  constitutes  the  bulk  of  the  aeed 
of  the  walnnt,  contains  an  oil  which  is  used  in  large 
quantities,  especially  on  the  Continent.  It  is  obtained 
by  reducing  the  seeds  to  a  pulp  by  means  of  a  stone 
wheel  and  basin,  and  then  expressing  the  oil,  first 
without  heat,  and  then  by  the  application  of  heat. 

In  the  provinces  of  the  Peninsula  where  the  olive  does 
not  grow  spontaneously,  and  cannot  bo  cultivated  ex- 
cept in  certain  places  having  an  equal  tempexature,  as 
on  the  banks  of  the  lakes,  walnut  trees  have  l>een 
planted  from  time  immemorial.  They  peld  an  oil 
which,  when  fresh,  is  used  for  food  and  lighting  pur- 
poses, or  for  painting  when  it  becomes  lanad.  In  the 
north  of  Italy,  in  the  valleys  of  the  Alps,  and  also  of  the 
Apennines,  Uie  walnut  tree  forms  and  gives  its  name  to  a 
special  botanical  reinon. 

In  Nassau  and  Switserland  this  bland  oil  is  nraeh 
used,  and  is  no  bad  substitute  for  olive  oil  in  preparing 
salad.  It  is  also  expressed  in  Cashmere.  The  aheUa  of 
the  large  kinds  of  walnuts  are  ofl»n  mounted  witt 
hinges,  as  bncy  receptacles  for  miniature  Brtiolea,  so^ 
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as  tinj  wax  dolls,  scissors,  thimbles,  &c.  The  Limerick 
gloves  are  packed  in  walnut  shells,  whilst  rings,  jewels, 
and  other  small  presents  are  occasionally  disguised  in  this 
rough  case  as  an  agreeable  surprise. 

Out  trade  in  foreign  chestnuts,  the  fruit  of  Oulanea 
Vt4ea,  is  not  large,  and  has  scarcely  ever  reached  an  im- 
port of  70,000  bushels.  In  the  three  years  ending  1831 
the  average  was  21,000,  and  they  then  paid  a  duty  of  28. 
a  bushel.  In  1842  the  imports  were  34,000  bushels.  In 
1855  the  imports  had  advanced  to  nearly  67,000  bushels, 
but  they  have  since  fluctuated  and  declined.  Of  the  im- 
ports in  1870  (31,767  bushels)  about  half  came  from 
France,  and  the  remainder  from  Portugal  and  Spain. 
They  are  valued  at  lis.  to  17s.  a  bushel,  those  from  the 
Peninsula  being  considered  the  best.  The  local  con- 
sumption of  chestnuts  in  France  is  said  to  be  about  six 
million  bushels  annually.  In  Spain,  Corsica,  and  the 
Korth  of  Italy,  they  formjan  important  article  of  food,  and 
serve  in  a  great  measure  as  a  substitute  for  potatoes  and. 
bread.  The  best  are  those  which  permit  of  being  kept 
good  for  seveml  months.  This  is  done  by  preserving 
them  in  layers  of  straw  or  in  sand.  In  parts  of  France 
and  Corsica  the  fruit  is  husked  and  dried. 

The  kernel  of  the  Tahiti  chestnut  (Tnocarpus  edulis^, 
which  is  kidney-shaped,  about  an  inch  in  diameter,  is 
eaten  when  roasted  by  the  Pacific  Islanders,  and  in 
New  Guinea  and  the  Moluccas.  It  is  sweetish,  but 
less  pleasant  than  the  chestnut,  harder  and  not  so 
fitrinaceous. 

The  large  and  handsome  seeds  of  the  Moreton  Bay 
chestnut  \Caitano3pernum  AustraU)  are  eaten  by  the 
natives  in  Queensland,  but  Europeans  assert  that  they 
are  hard,  astringent,  and  not  at  all  better  than  acorns. 
A  good  starch  has,  however,  been  made  from  them. 

The  almond  is  one  of  our  important  edible  nuts  of 
commerce.  Prior  to  1832,  when  the  duty  was  reduced, 
the  consumption  of  almonds,  here,  was  only  about 
3,000  cwt. ;  in  1836  it  had  sprung  up  to  8,000  cwts.,  and 
now  it  has  reached  about  43,000  cwts.,  an  evidence  of 
the  progress  of  commerce  and  the  advantages  of  lower 
prices,  for  in  1839  the  prices  of  the  best  Jordan  were  £9 
to  £10  per  cwt.;  Valencia,  £4  to  £10;  and  Barbary 
bitter,  £2  10s.  Now  the  best  Spanish  are  about£6  10s. ; 
other  sweet  kinds,  £3  to  £4,  and  Barbary  bitter,  £2  10s. 
The  imports  in  1860  were  7,361  cwts.  of  bitter  almonds, 
and  19,638  cwts.  of  sweet  almonds.  In  1870  the  imports 
of  bitter  were  about  the  same,  but  of  sweet  the  quantity 
was  36,189  cwts.  The  Valencia  almonds  are  the  largest 
and  broadest  in  the  kernel  of  any.  The  Jordans,  which 
come  from  Malaga,  are  longer  and  narrower,  with  a  more 
pointed  kernel,  about  an  inch  long.  The  Barbary  sweet 
and  bitter  are  both  small,  irregular-shaped  almonds. 
The  Sicily  almonds,  although  small,  are  larger  and 
plumper  than  the  Barbaras. 

The  study  of^  cultivation,  and  commerce  in  almonds 
is  one  of  considerable  importance,  for  the  fruit  enters 
largely  into  domestic  and  other  uses,  forming  a 
principal  ingredient  in  cookery,  medicine,  and  trade. 
The  Provence  almonds  of  France  are  soft  shelled,  sold 
ordinarily  in  the  shell.  The  "Princesses,"  consumed 
in  France,  Belgium,  Holland,  Germany,  and  Russia; 
the  "  Ladies,"  sent  chiefly  to  the  United  States  ;  wavy 
almonds,  which  keep  the  best,  and  realize  double  the 
prices  of  the  ordinary  varieties.  These  are  principally 
used  in  confectionary,  as  burnt  almonds,  and  for  fine 
pastry.  The  bitter  almonds  are  used  in  the  preparation 
of  liqueurs,  macaroons,  and  diflferent  medicinal  com- 
ponnds.  A  bland  oil  is  expressed  from  almonds,  which 
IS  used  in  medicine.  It  is  obtained  alike  from  the  sweet 
and  bitter  varieties,  and  is  of  the  specific  gravity  -915, 
of  a  pale  yellow  colour,  but  becomes  colourless  when 
long  exposed  to  the  light.  It  soon  grows  rancid.  It  is  so 
plentifiU,  that  6J  lbs.  of  almonds  have  yielded  1  lb.  6  oz. 
of  oil  by  cold  extraction,  and  J  lb.  more  on  heating  them. 

The  Brazil  nuts  of  commerce,  called  castanbhs  in  Brazil, 
are  the  seeds  of  BerlhvlUiia  exceUa.  _  About  twenty  of 
these  nuts  are  contained  in  cells,  within  a  hard  spherical 


capsule.  They  form  a  delicious  fruit  when  fresh,  and 
also  yield  a  large  quantity  of  oil.  One  pound  of  nuts 
willttffbrd  lOouncesof  a  pleasant,  bland,  clear,  yellow  oil, 
which  might  be  furnished  in  abundance  to  the  markets 
of  the  world.  It  has  a  great  tendency  to  change  if  kept, 
but  is  used  for  culinary  purposes  when  fresh.  About 
90,000  bushels,  valued  at  £36,600,  are  annually  shipped 
from  Para,  and  they  arrive  in  bulk  in  small  schooners. 
The  first  arrivals  will  often  fetch  about  42s.  per  barrel 
of  3i  bushels. 

The  nuts  in  the  drupe  of  the  Pulacia  vera  and  its 
varieties,  natives  of  Syria,  are  imported  in  small  quan- 
tities here,  shelled  or  unshelled.  The  pale  green 
kernels  have  a  flavour  like  sweet  almonds,  and  are 
used  OS  a  dessert  fruit  in  cooking  and  in  confectionery. 
Although  they  are  not  now  enumerated  in  the  Board  of 
Trade  returns,  in  1855  we  imported  3,210  cwts.  of  these 
nats.  The  imports  are,  however,  much  less  than  this 
now.  On  the  Continent  and  in  Turkey  pistachio  nuts 
are  much  esteemed.  From  Aleppo  the  exports  are  about 
1,300  cwts.  yearly.  One  of  our  large  West-end  perfumers 
(Piesse  and  Lubin)  make  large  use  of  the  pistachio  nut. 
in  its  meal,  much  recommended  as  a  substitute  for  soap,, 
pistachio  nut  soap,  and  pistachio  oil  for  the  hair,  which 
is  said  to  bo  used  in  Spain  for  the  raven  tresses  alike 
of  the  mountain  peasant  and  the  court  beauty;  and' 
a  powder  and  milky  emulsion  for  the  complexion  are 
also  made  from  it. 

Pino  seeds  are  an  edible  nut  in  very  many  countries. 
Those  of  the  stone  pine  I^Pinm  pinea)  are  largely  used  at 
dessert  with  wine  in  Italy,  under  the  name  of  pine  nuts. 
They  are  brought  to  market  at  Lisbon,  strung  upon 
threads  like  beads,  and  suspended  upon  a  girdle  round 
the  waist.  The  seeds  of  Lambert's  pine,  in  Nurthv 
America,  of  Slave's  pine,  in  Mexico,  and  of  Gerard's 
pine,  in  Thibet  and  Afghanistan,  are  also  eatabU  when, 
fresh.  In  Switzerland  the  seeds  of  the  Siberian  stone 
pine  are  used  in  some  places  as  food,  and  in  others  as  an 
article  of  luxury.  The  shell  being  very  hard,  and 
requiring  time  and  skill  to  separate  it  from  the 
kernel,  the  doing  so  forms  an  amusement  for  some 
persons  in  the  long  winter  evenings.  The  pinones  of  ' 
the  imbricated-leaved  pine  of  Chili  are  a  chief  article  of 
consumption  among  the  Indian  tribes.  As  the  seeds 
will  keep  long,  they  are  often  imported  into  the  southern, 
districts  of  Chili  from  the  Cordilleras,  and  when  boiled^ 
are  eaten  by  the  country  people  cither  hot  or  cold.  The 
seeds  are  buried  in  pits  byihe  Indians  for  winter  use 
Another  species  of  Aiaucaiia,  whose  fruit  is  called. 
Bunya-bunya  by  the  natives,  forms  the  principal  articlo 
of  their  food  in  Northern  Australia.  The  cone  is  very 
large,  nine  to  twelve  inches  in  length  by  nine  inches  in 
diameter.  The  seeds,  which  are  readily  shed,  are  from 
two  to  two  and  a-half  inches  long  by  three-quarters  of 
an  inch  broad,  sweet  before  they  are  perfectly  ripe,  and 
after  that  resemble  roasted  chestnuts  in  taste. 

The  seeds  of  the  cones  of  Pinus  titonophijlliia,  of  tho- 
Rocky  Mountains,  constitute  the  principal  subsistence  of. 
some  of  the  Indian  tribes. 

The  nutmeg  may,  perhaps,  be  included  under  tho 
edible  nuts,  as  it  is  an  important  article  of  commerce.. 
In  the  four  years  ending  with  1841,  the  aversige  import 
was  only  12l,0001bs.  In  1850  it  had  risen  to  312,418  lbs.,, 
and  now  the  import  and  consumption  is  538,000  lbs.,, 
worth  Is  6d.  per  pound. 

Formerly  the  production  was  a  monopoly  of  tho 
Dutch  East  India  Company,  and  although  the  cultiva- 
tion has  been  attempted  in  other  quarters,  it  only 
succeeds  in  the  Straits  Settlements  and  the  Islands  of 
tho  Eastern  Arohipekgo.  In  tho  Banda  Islands  the  pro- 
duce is  about  630,000  lbs.  annually  (in  1847  it  was  aa 
much  as  755,000  lbs.),  and  all  above  that  quantity  used 
to  be  rigorously  destroyed.  The  collected  nuU  when 
ripe  are  dried  in  the  sun  or  by  the  heat  of  a  moderate  fire 
till  the  shells  split.  They  are  then  sorted  and  somet.mjg 
dipped  in  lime-water,  to  preserve  themfrom  the  attacka 
of  insects.  ligitized  by  VjOOQ  IC 
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Tho  shape  of  the  nutmeg  varies  considerably,  heing 
spherical,  oblong,  and  egg-rfiaped ;  but  the  nearer  they 
approach  sphericity  of  figure,  the  more  highly  are  they 
prized.  Those  of  good  quality  should  be  nearly  round, 
heavy,  weighing  on  an  average  i  of  an  ounce. 

The  broken  nuts  are  made  to  yield,  by  expression  or 
boUing,  a  concrete  oil,  termed  nutmeg-paste  or  butter, 
■which  is  used  for  flavooring.  Its  specific  gravity  is 
about  '948.  What  is  erroneously  termed  oil  of  mace  is 
obtained  by  distillation  from  the  nutmeg,  and  should 
bear  its  name. 

The  long  (wild  or  male)  nutmegs  of  commerce  are 
the  produce  of  Myrittiea  tomtHtota,  and  are  not  so  much 
esteemed  as  the  round. 

The  cashew  nut  {Anatardium  oceidentah)  is  another 
tropical  fnut,  occasionally  imported  for  its  sweet 
kernels,  and  which  has  this  peculiarity,  that  the  nut 
is  attached  to  the  fruit,  instead  of  growing  within,  as 
is  usually  the  case.  A  thick,  black,  oily,  viscous  juice, 
■called  cardole,  is  obtained  in  tho  East  Indies  from  the 
pericarp,  which  is  a  powerful  vesicating  agent.  The  white 
kernel,  which  is  oleaginous  and  of  an  agreeable  flavour, 
famishes  an  oil  considered  superior  to  oUve  oil. 

From  North  America  small  quantities  of  two  edible 
nuts,  the  peccan  and  the  hickory,  are  occasionally  im- 
ported. The  former  is  the  seed  of  Caryaolivaformii,  the 
latter  of  Carya  alba.  An  excellent  oil  for  burning  and 
machinery  has  been  made  from  the  hickory  nut,  in  Ohio, 
which  continues  in  a  fluid  state  at  a  very  low  tempera- 
ture. It  is  used  for  delicate  machinery,  and  when 
properly  refined  would  be  suitable  for  watchmakers.  The 
pig-nut,  C.  glabra,  is  preferred  in  the  manufacture,  on 
-account  of  its  thin  shell  and  greater  yield  of  oil,  which  is 
bitter.  The  oil  obtained  from  the  ordinary  shell-buk, 
and  large  sweet  hickory  nut,  miglit  come  into  general 
use  for  the  table. 

Tho  sapucaya  nut  is  a  pleasant  edible  nut,  which  comes 
in  small  quantities  from  South  America.  The  fruit  in 
the  capsule  is  suspended  from  tho  branches,  and  presents 
an  appearance  like  small  cocoanuts.  The  monkeys  are 
exceedingly  fond  of  the  nuts. 

The  "  cabombas,"  or  cups  of  the  Zabucai  or  monkey 
pot  {Lecythii  uniigera,  Mart.),  which  contain  the  sapucaya 
nuts  of  commerce,  are  frequently  of  ^tesA  size  and 
excessive  hardness,  and  are  closed  by  a  lid.  like  that  of 
a  pyx  or  soap-box.  The  aborigines  of  parts  of  South 
America  use  these  not  only  as  goblets,  but  as  pots  and 
dishes.  nenceLinncBOS  called  the  plant  Leeythit  ollaria. 
The  lid  of  the  cup  falls  off  when  ripe.  Portuguese 
turnirs  make  pretty  boxes  and  other  fancy  articles  out 
of  these  solid  cups.  la  tho  Brazilian  Court,  at  tho 
London  Exhibition  of  1862,  some  handsomely-carved 
and  mounted  specimens  were  shown. 

The  butter  nut.,  or  Sonari  nut,  is  the  fruit  of  Caryoear 
tomenlosa,  of  South  America.  Only  very  small  quantities 
are  received.  It  yields  an  edible  oil.  The  fruit  of  another 
species,  Caryoear  brasilientit,  furnishes,  in  Brazil,  the 
Piquia  concrete  oil,  of  a  brown  colour,  retaining  much  of 
the  flavour  of  the  fruit. 

In  China  and  Japan,  under  the  name  of  gingko  nuts, 
the  seeds  of  Salitburia  adianti/olia  are  eaten. 

Before  passing  from  this  section  of  edible  nuts,  I  may 
draw  attention  to  the  various  fancy  uses  in  the  scries 
kindly  shown  by  Messrs.  Fortnum  and  Mason,  which 
includes  pistachio  nuts  and  pistachio  chocolates,  glac6 
walnuts  and  marron  glacis,  green  candied  almonds, 
burnt  almonds,  sugared  almonds,  and  sugared  nuts. 
And  in  contrast  with  these  finished  products  of  the  con- 
fectionary trade,  we  have  the  almond  and  cocoanut  rock 
of  the  sweet  shops,  for  children,  which  sell  under  the 
curious  names  of  stick-jaw  and  eggs  and  bacon. 

On.  Nxn«. 

I  pass  on  now  to  a  consideration  of  the  oil-yielding 
nuU._  I  might  properly  speak  of  the  olive  as  the 
principal  one,  which  would  as  equally  of  right  come  into 
the  category  a*  some  other  oil-bearing  leeds  and'fruita  I 


shall  have  to. allude  to,  but  then,  as  it  is  never  spoken  of 
commercially  as  a  nut,  I  must  pass  it  o^ver. 

After  the  olive,  the  palm  family  furnish  the  principal 
quantities  of  oil  to  commerce,  in  those  two  important 
and  well-known  oils,  palm  oil  and  cocoa-nut  oil.  From 
the  &ait  and  kernels  of  the  oil  palm  of  Western  Africa 
{Elais  yuineensis)  we  now  draw  our  largest  supply  of 
vegetable  oil.  In  the  year  1808,  200  tons  of  palm  oil 
were  received  from  Africa;  in  1827  the  quantity  had 
increased  to  4,700  tons.  Some  few  years  later  rt  had 
risen  to  14,000  tons.  What  do  we  find  it  now?  Laatyear 
(1871)  61,087  tons,  valued  at  £1,789,000,  were  imported. 
Palm  oil  has  become  one  of  the  most  important  articles 
of  commerce  from  the  west  coast  of  Africa,  especially  to 
this  country,  although  we  arq  not  the  only  importers. 
The  collection  and  shipment  has  done  more  than 
anything  else  to  suppress  the  slave  trade.  The  oil, 
as  manufactured  for  home  consumption  in  A&ica,  is 
slightly  different  from  that  prepared  for  export.  It 
is  darker  coloured,  and  is  obtained  by  beating,  preaaing, 
and  boiling  the  fruit  (sarcocarp).  Palm-nnt  oil  is 
obtained  from  the  seed  or  kernel  by  roasting,  beating, 
and  boiling.  Formerly  these  kernels  were  thrown  away; 
now  they  form  an  important  trade.  In  1863,  the  palm 
kernel  trade,  then  newly  introduced,  furnished  for  ship- 
ment at  Lagos  2,665  tons  of  oil,  in  1869  20,394  tons  -were 
exported  from  that  port,  besides  one  and  a  half  million 
gallons  of  palm  oil. 

The  next  g^eat  source  of  oil  from  the  palm  is  that 
obtained  from  tho  pulp  of  the  cocoanut,  and,  consider- 
ing the  wide-spread  range  of  this  palm,  it  is  strange 
that  the  import  of  the  ou  has  made  such  little  progren 
compared  with  its  great  rival,  the  African  oil  palm.  One 
reason  may  possibly  be  that  the  fruit  is  more  generally 
used  for  food,  and  for  the  refreshing  drink  in  the  nuts 
when  young.  The  cocoa-nut  palm  is  cultivated  in  great 
abundance  on  the  Malabar  and  Coromandel  coasts, 
Ceylon,  the  Laccadives,  and  every  where  in  the  Straits 
Settlements  and  the  islands  of  the  Eastern  Archipelago. 

In  the  West  Indiea,  Central  America,  and  Bra^, 
the  cocoanut  is  extensively  grown ;  there  are  groves 
of  it  for  about  280  miles  along  the  coast  of  Brazil, 
from  the  river  St.  Francisco  to  the  bar  of  Mamar- 
guasse.  From  Para  alone  7i  million  cocoanuts,  worth 
£130,000,  are  annually  shipped  to  the  TTnited  States  and 
elsewhere. 

The  cocoanut  is  ■venr  widely  spread  over  the  Pacific 
Islands.  From  the  Fiji  Islands  600  to  600  tons  of  oil 
and  1,500  cwt.  of  cocoanut  fibre  are  annually  shipped. 
The  trees  there,  however,  suffered  severely  a  few  years 
ago  from  a  violent  hurricane,  from  which  they  have  hardly 
yet  recovered. 

Many  years  ago  Dr.  Boyle  estimated  the  average  pro- 
duce of  cocoanuts  from  tho  whole  of  Malabar  at  from 
three  hundred  to  four  hundred  millions  annually, 
valued  at  £600,000,  and  copperah,  or  the  dried  kernels, 
was  exported  for  as  much  more.  Thirty  years  ago  there 
were  in  Travancore  more  than  5  J  million  cocoanut  trees, 
and  since  that  period  the  cultivation  has  largely  in- 
creased, as  the  demand  for  the  oil  and  the  coir  has 
advanced.  From  Cochin  more  than  3,000  tons  of  the 
latter  are  exported. 

I  have  not  alluded  to  cocoanuts  under  edible  ants, 
although  the  3^  millions  imparted  here  doubtless  go  to 
the  fruiterers'  shops  and  hucksters.    They  are  brought 

Srincipally  from  tho  West  Indian  Islands,  British 
ruiana,  and  Honduras,  and  range  in  price  from  128.  6d. 
to  17s.  6d.  per  100.  Some  small  quantity  of  dried 
copperah  is  also  imported.for  the  oil-preaser's  use.  The 
husk  forms  an  important  article  of  commerce,  and  is 
readily  bought  by  the  brushmakets,  being  even  more 
valuable  thui  the  nut.  Tho  quantity  of  nuts  imported 
would  yield  about  630,000  lbs.  of  coir. 

The  products  of  the  cocoanut  are  numerous ;  besides 
the  oil,  fibre,  yam,  rope,  and  matting,  brushes  and  brooms 
are  made  of  the  coir  from  the  husk ;  spoons,  ladles, 
drinking-cups,  and,  carved  fancy  articles  from  the  shdL 
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So  &r  back  as   1857  the  value  of  the  prodocts  of  the 
cocoanut,  shipped  from  Ceylon,  was  £274,462,  viz  :— 

Talae. 

Ooooannts 1,420,856  No.  .,        3,717 

Coir  rope 18,881  cwts. . .       13,984 

Coir  yam 31,652    „     ..       21,364 

Copperah  or  dried 

cocoanut  pulp       20,381    „     .,       12,143 

Oil  1,767,431  gals.  . .     223,254 

These  were  chiefly  the  produce  of  native  plantations, 
situated  on  the  south-west  side  of  the  island. 

ITiere  were  about  22,000  acres  of  cocoanut  trees  under 

cultivation  by  Europeans,  which  were  being  annually 

added  to,  but  none  of  them  were  then  fully  in  bearing. 

In  the  ten  years  ending  with  1869  the  value  of  the 

sbipments  from  Ceylon  were — 

pa £1,446,928 

t^w 849,622 


1,795,650 
Th«  quantity  of  oil  shipped  does  not  vary  much,  being 
on  the  avera^  U  million  gallons  yearly;  but  the  coir 
has  doubled  in  the  last  ten  years,  now  amounting  to 
67,000  cwts.,  worth  about  £45,000,  for  the  mere  hu^  of 
the  cocoanut. 

A  cocoanut  tree,  growing  in  a  favourable  soil  in 
Ceylon,  may  produce  from  80  to  100  nuts  annually, 
having  from  eight  to  12  branches,  or  spadices,  each  bearing 
five  to  15  nnta.  It  continues  to  bear  for  60  or  70  years. 
The  pericarp  of  40  nuts  gives  about  61bs.  of  coir.  In  some 
partB  of  Ceylon  the  natives  separate  the  coir  by  burying 
the  husks  along  the  borders  of  the  extensive  salt-water 
laVes,  whence,  after  a  few  months,  they  are  dug  out 
very  clean,  the  ebros  easily  separating  from  the  ovular 
tissue  of  the  husk.  This  mode  of  preparing  the  fibre 
prevents  the  offensive  smell  emanating  from  macerating 
the  husk  in  water. 
The  following  is  an  analysis  of  the  cocoa-nut : — 

Water 39-7 

Albumen 0.6 

£mulsin l-l 

Oil   29-3 

Amygdalin     14-0 

Sugar 3-6 

Woody  fibre , 9-6 

Gum    2'1 

Mineral  mattw 0-2 

1000 

Or,  in  other  words,  the  proportions  in  one  pound  of  the 
kecnel  are: — 

Water    6    14 

Albumen    36 

Kmnlwn 77 

Oa 4  303 

Amygdalin    2  106 

Sogsr 262 

Woody  fibre , 1  228 

Gum   147 

Mineral  matter 14 

The  oil  is  ordinarily  procured  by  first  extracting  the 
kernel  from  its  outer  integument  or  shell,  and  boiling  it 
in  water.  It  is  then  pounded,  and  subjected  to  strong 
pressure.  After  boiling  over  a  slow  fire,  the  oil  fioats 
on  the  surface.  This  is  skimmed  off  as  it  rises,  and 
a^in  boiled  by  itself.  Fourteen  or  fifteen  nuts  will 
yield  about  two  quarts  of  oil.  A  somewhat  different 
practice  obtains  on  the  Malabar  Coast.  The  kernel  is 
divided  into  half  pieces,  which  are  laid  on  shelves,  and 
underneath  a  charcoal  fire  is  kept  in  order  to  dry  them. 
After  two  or  three  days  they  are  placed  oft  mats,  and 
laM  in  the  sun  to  dry,  after  which  they  are  put  in  the  oil 
presa.    When  the  oil  is  well  extracted  by  this  method, 


a  hundred  nuts  will  yield  about  two  and  a-half  gallons 
cf  oil.  This  is  the  method  usually  resorted  to  when  tho 
oil  is  required  for  exportation,  the  former  when  merely 
used  for  culinary  purposes. 

Of  late  years  the  application  of  steam  power  or  hy- 
draulic pressure  for  the  purpose  of  procuring  the  oil  has 
been  attended  with  the  greatest  advantage  in  Ceylon. 
It  IS  requisite  that  care  should  be  taken  not  to  apply  too 
great  and  sudden  a  pressure  at  once,  but  by  degrees 
an  increasing  force,  so  as  not  to  choke  the  conducting 
channels  of  the  oil  in  the  press.  The  oil  becomes  solid 
at  about  70".  It  is  curious  that  when  cocoanut  oil  is 
first  manufactured  there  is  no  unpleasant  smell  for  tho 
first  30  or  40  hours,  but  after  that  it  acquires  that  rancid 
taste  and  peculiar  odoar  which  no  scent  will  entirely 
kill.  Fresh  expressed  cocoanut  oil  is  used  by  tho 
Malay  women  in  the  Eastern  Archipelago  in  tho  hair. 
It  is  perfumed  by  allowing  the  flowers  of  the  jasmine, 
the  tuberose,  and  other  plants  to  remain  for  some  timt- 
m  it,  the  fat  oil  of  the  nut  extracting  and  retaining  the 
essential  oil  of  the  fragrant  flowers.  Cochin  oil  bears  a 
higher  price  than  that  of  Ceylon.  Poonac,  or  the  refuse 
oil-cake,  is  sold  as  food  for  poultry  and  for  manure. 

The  trade  in  cocoanut  oil  is  steadily  increasing  at  tho 
Seychelles;  freah  plantations  are  being  laid  out,  and 
others  coming  into  bearing.  The  quantity  shipped  in 
1869  was  127,112  gallons,  valued  locally  at  about  £16,000-. 
Prom  Penang  there  is  an  export  trade  in  oil  and 
copperah.  Cocoanuts  are  grown  in  small  quantities 
throughout  the  Straits  Settlements,  but  it  is  only  hcre- 
and  taero  that  plantations  of  any  magnitude  are  met 
with. 

Coir  is  the  fibrous  rind  of  the  nuts,  with  which  the 
latter  are  thickly  covered.  There  are  several  ways  of 
stripping^  the  fibre  from  the  husk.  One  is  by  placing  a 
stake  or  iron  spike  in  the  ground,  and  by  striking  tho 
nut  on  the  point  the  fibre  is  easily  stripped.  The 
fibre  is  greatly  improved  in  quality  and  appearance  by 
beating,  washing,  and  soaking.  The  tannin  which  this 
substance  contains  prevents  the  fibre  from  rotting.  The 
fibre  is  rather  difficult  to  twist,  but  coir-yam  is  mado 
into  good  ropes,  and  forms  the  strongest,  lightest,  and 
most  clastic  cables  for  ships. 

The  fibrous  husk  of  the  cocoanut  is  not  its  least  valu- 
able product,  and  gives  rise  to  a  a  very  large  trade  both 
inthe  East  and  to  Europe.  At  first  it  was  much  used  in 
this  country  for  stuffing  mattresses  and  cudhions,  but  its 
applications  have  been  enlarged  and  its  value  greatly  in- 
creased by  mechanical  processes,  and  in  a  small  pamph- 
let issued  by  Mr.  Treloar  20  years  ago,  he  stated  that 
its  natural  capabilities  having  been  brought  out,  coir  has 
been  found  suited  for  the  production  of  a  variety  of 
articles  of  great  utility  and  elegance  of  workmanship^ 
table  mats,  fancy  baskets  and  bonnets.  Instead  of 
being  formed  into  rough  cordage  only,  and  mats  fabri- 
cated by  hand,  by  means  of  ingeniously  constructed 
machinery,  the  fibre  is  rendered  sufficiently  fine  for  tho 
loom,  and  matting  of  difierent  textures  and  coloured 
figures  is  produced,  while  a  combination  of  wool  in 
pleasing  designs  gives  the  richness  and  effect  of  hearth- 
rugs and  carpeting.  Brushes  and  brooms  for  household 
and  stable  purposes ;  netting  for  sheepfolds,  pheassn- 
tries,  and  poultry  yards,  church  cushions  and  hassocks  ; 
hammocks,  clothes  lines,  cordage  of  all  sizes,  and  string 
for  nurserymen  and  others ;  for  tying  up  trees  and  other 
garden  purposes ;  nose  bags  for  horses  ;  mats  and  bags 
tor  seed  crushers,  oil  pressors,  and  candle  manufacturers, 
are  only  a  few  of  the  varied  purposes  to  which  the 
fibrous  coating  of  the  cocoanut  is  now  applied.  Tho 
cocoanut  shell  fiimishes  cups  which,  carved  on  and  set  in 
silver,  are  a  great  ornament.  It  also  makes  small 
baskets,  cups,  ladles,  spoons,  and  other  such  domestic 
articles,  and  fiincifnl  ornaments.  By  being  burnt  and 
pulverised  and  prepared  with  other  ingredients,  it  pro- 
duces blacking  not  inferior  to  Day  and  Martin's,  lamp 
black,  black  paint,  4c.  liqit  zpd  by  ^ 
The  fruit  of  the  Chili  i>aun  (Cocos  chilensis)  is,  io 
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cvory  respect,  like  the  cocoanut,  except  that  it  is  not 
lareor  than  a  walnut,  about  an  inch  in  diameter.  Every 
tree  produces  a  great  number,  which  are  highly  esteemed, 
and  they  form  a  considerable  article  of  export  to  Peru. 
A  carious  method  is  employed  to  freo  the  nut  from  the 
green  husk  in  which  it  is  enveloped,  a  process  that  was 
ibrmerly  attended  with  a  very  great  loss  of  time  and 
labour.  A  number  of  cows  and  oxen  are  driven  into  an 
-enclosure,  where  a  quantity  of  the  fruit  is  spread,  and 
being  fond  of  its  husk  they  immediately  begin  to  feed  on 
the  fruit,  only  slightly  masticating  it  in  the  first 
instance,  and  swallowing  the  whole.  Afterwards,  while 
chewing  the  cud,  the  nuts  arc  rejected,  and  when  the 
meal  is  finished  a  heap  of  them  is  found  before  each  of 
the  animals,  perfectly  free  from  the  husk,  and  thus  the 
cattle  are  supplied  with  food  at  a  season  when  little  grass 
remains  on  the  hills. 

Before  leaving  cocoannts,  I  must  not  omit  mention  of 
the  sea  cocoanut  of  the  Indian  Ocean,  the  produce  of 
Zodoicea  SeyehcUarunu 

The  fruit,  from  floating  in  the  sea,  was  known  long 
before  the  plant  which  produces  it,  or  the  locality  in 
which  it  was  found,  and  various  fables  were  invented  as 
to  its  origin,  and  marvellous  virtues  attributed  to  it. 
The  few  known  specimens  which  existed  were  valued 
at  an  enormous  price,  till,  in  1715,  the  discovery  of 
the  Seychelles  Ar^ipelago  made  known  the  habitat  and 
nature  of  this  singular  production.  Three  of  the  islands 
composing  the  archipelago — Praslin,  Cunense,  and  lie 
Bonde — were  covered  with  magnificent  forests  of  this 
unique  palm,  and  their  soil  strewed  with  its  huge  and 
singnlariy  shaped  nuts.  The  value  of  their  shells  as 
domestic  utensils  for  various  purposes  was  at  once  per- 
ceived, and  from  that  time  to  the  present  they  have 
supplied  to  the  inhabitants  the  place  of  baskets,  bowls, 
jars,  dishes,  measures  for  grain  and  liquids,  drinking 
vessels,  paint-pots,  &c.  The  trees  are  fast  being  de- 
stroyed. On  lie  Bonde  not  a  plant  remains.  Cunense 
has  a  considerable  number  of  fine  young  trees.  At 
Praslin  a  groat  many  have  been  destioyed  by  fire, 
and  there  are  not,  perhaps,  a  score  of  trees  in  the  other 
islands.  This  palm  is  of  very  slow  growth,  for  the  trunk 
does  not  show  itself  till  twenty  or  twenty-live  years  after 
the  germination  of  the  seed,  and  then  it  takes  fourteen  or 
fifteen  years  before  it  blossoms.* 

I  have  no  recent  statistics  of  the  trade  in  these  nuts ; 
but  in  18d9,  3,310  of  these  were  exported,  valued  at  £831, 
and  11,800  lobes  or  cups  made  of  them,  valued  at  £.590. 
Although  they  have  now  lost  much  of  their  traditional 
repute,  they  are  still  held  in  such  estimation  by  the 
negroes  and  poor  people  of  other  islands,  that  sailors 
always  try  to  bring  away  some  in  their  vessels.  When 
preserved  whole,  and  perforated  in  one  or  two  places, 
the  shell  serves  to  carry  water,  and  two  of  them  are  sus- 
pended from  opposite  ends  of  a  stick.  Some  of  these 
nuts  hold  six  or  eight  pints.  If  divided  in  two  between 
the  lobes,  each  portion  serves,  according  to  its  size  and 
shape,  for  plates  and  dishes,  or  drinking  cups,  these 
being  valued,  like  calabashes,  for  their  strength  and 
durabilit}-. 

I  have  here  a  three-lobed  nut,  and  they  are  sometimes 
met  with  five  lobes,  and  I  have  heard  of  one  having  as 
man^  as  snven.  The  kernel  contains  a  portion  of  oil, 
but  its  excessive  hardness,  and  the  difficulty  of  detaching 
it  from  the  shell  (itself  so  valuable),  render  it  praotioally 
useless  for  oil  manufacture.  The  shell  is  about  equal  in 
hardness  to  that  of  the  ordinary  coooanut,  and  equally 
susceptible  of  a  fine  polish.  It  is  from  one-tenth  to 
three-sixteenths  of  an  inch  in  thickness. 

A  fixed  oil  (called  Manteiga  de  Aseahay)  is  extracted 

by  decoction  from  the  fruit  of  the  £uterpe  oleracta  palm, 

which  abounds  in  Para.    The  oil  is  of  a  greenish  colour, 

slightly  bitter,  and  used  for  lighting  and  other  purposes. 

The  pulp  of  the  fruit  of  ^  Aoura  palm,  of  Guiana 
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{Attroeargum  vulgart),  yields  an  oil  whioh  is  used  for 
many  different  purposes.  A  yellowish,  bitter  oil,  used 
for  suap-making  in  Brazil,  is  obtained  by  decoction  and 
expression  from  the  fruit  of  the  Sagm  tatdifo,  which  is 
abundant  in  Para. 

From  the  nuts  of  (Eiioearpua  baceia,  a  palm  also 
abundant  in  Brazil,  an  oil  of  a  clear  green  colour  is 
obtained,  which,  when  purified,  is  used  fur  lighting 
and  culinary  purposes.  From  the  fruit  of  other  species 
— O.patoua  and  0.  dittieka — flnid  oils,  clear,  yellow,  and 
transparent,  are  obtained,  which,  when  purified,  are 
inodorous,  and  used  in  cooking  in  place  of  olive  oil. 

There  are  two  or  three  species  of  Carapa,  the  nuls  of  ' 
which  yield  a  fixed  oil.  Crab  oil  of  Guiana  is  from  the 
the  Carapa  guianetuit.  It  is  extremely  bitter,  but 
used  externally  for  the  hair  and  for  soap-making.  It  is 
abundant  in  Para,  where  it  is  known  as  andiroba  ofl. 
The  nuts  are  so  common  in  some  of  the  districts  of 
French  Quiana  tliat,  when  they  are  ripe,  the  soil  is 
covered  at  least  a  foot  deep  with  them  for  many  hnadredt 
of  yards.  That  of  Africa,  known  as  mote  grease,  from 
mote  or  knudoo  nuts,  is  from  the  Oarapa  taltcoonak  or 
iouioueouna,  whioli  yields  33  per  cent  It  yielda  70  per 
cent,  of  oiL 

I  have  here  a  pomade  allM^  to  be  made  with  this  oil, 
and  said  to  be  uradhy  the  East  Indians  for  beautifying, 
softening,  and  increasing  the  growth  of  their  hair,  and 
which,  according  to  the  label,  has  wonderful  properties; 
but  it  is  to  be  regretted  that  intelligent  phaimaoentieal 
chemists  should  not  have  known,  after  figuitng  and 
labelling  the  plant  with  its  soientifio  name,  that  Quiana 
is  not  in  the  East  Indies,  and  that  the  oil  is  not  likely  to 
be  carried  and  used  there  when  an  allied  indigenooa 
species,  Xnlocarptu  granutum,  is  to  be  met  with. 

The  nuts  of  the  s^ftotaoeoua  plants  yield  a  large 
amount  of  oil,  especially  the  Bamat  and  the  Argot  of 
Morocco  [Argania  lideroxjflon). 

The    shea   butter   or  solid  oil  from  tho  Kiger,  is 
obtained  from  the  fruits  of  Bttia  Parkii,  by  boiUng 
them  in  water.    The  yield -of  oil  ia  about  30  percent. 
The  fruit  of  another  species  (B.  hmgifolia),  yield  hy 
expression'  in  India  the-  EUoopie  or  Mee  oil,  which  is 
used  for  lamps  among-  the  poorer  classes,  and  is  one  of 
the  principal  mgredients  in  making  country  soap.    It  is 
of  a  clear  yellow,-  depositing'Stearine,  density  0-912.  The 
seeds  of  B.  lati/olia  yield  by  expression  a  large  quantity 
of  concrete  oil,  called  iSaAodksi,  which  is  used  in  lamps, 
and  for  other  purposes.    The  kernels  are  easily  extracted 
from  the  smooth-cheatnut-coloured  pericarps,  when  they 
are  bruised,  rubbed;  and  subjected  to  a  moderate  presauxe. 
The  oil  concretes  immediately  it  is  expressed,  and  te- 
tains  its  consistency  at  a  temperature  of  95**.    It  is  osed 
locally  for  the  mannfactUte  of  so^.    It  is  nanaUy  of  a 
greenish  white  colour,  and  has  been  imported  into  tin* 
country,  under  the  name  of  mohwa  oil,  from  Calontta. 

From  B.  butf/rmeta  a  pure  vegetable  oil  is  prodnoed, 
called  choorie  and  galam  butter.  The  kernels  of  the  frtdt 
are  bruised,  put  into  a  doth  bag  with  a  modentte  weight  ' 
laid  upon  it,  and  left  to  stand  tiU  the  oil  is  expreeMd, 
which  becomes  of  the  conaisteBee  of  lard,  and  of  a  deli- 
cate white  colour.  It  is-ooosidered  a  valuable  preserva- 
tive when  applied  to  the  hair,  mixed  with  some  sweet 
scented  oil.  It  makee  excellent  soap,  and  whrai  pnre 
bums  bright,  without  amoka  or  smell.- 

There  axe  one  or  two  species  of  Baaia  found  at  Gaboon, 
yielding  66  per  cent,  of  oil.  One,  B.  gaiontntU,  oontaina 
a  true  vegetable  fat,  of  which  two  varieties  are  made, 
one  called  "noungn"  by  the  natives,  which  haa  the 
consistency  of  goose  &t;  the  other,  nsimed  "djaTS,"is 
only  available  for  the  preparation  of  soap. 

The  Braneo  ooncr^  vegetable  tallow  of  oonuneroe, 
judging  from  theootyledons  of  seeds  received,  -would  seem 
tobefi«m.oneof  theioMHW.  The  fatis  made  up  into  large, 
round,  flattmed  cakes,  of  the  oonsistenae  and  colour  of 
cheese,  and  also  cylindrical  masses,  which  have  aasumed 
the  form  of  the  bamboo  seotioos  into  which  it  l>^  beta 
powed  when  in  a  liqaiditate. 
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The notsof  Omla  edulis,  in  Wetbsm  Africa,  yield  S3 
per  cent,  of  an  edible  oil.  The  Booma  not  of  Oentml 
Africa  much  resembles  an  almond,  both  in  shape  and 
size,  and  with  the  fleshy  covering  is  about  the  size  of  a 
walnut.  It  is  probably  the  fruit  of  a  species  of  Vittx.  It 
furnishes  an  abundance  of  sweet  bland  oil,  mud  used  by 
the  natives  in  their  cooking. 

In  Jamaica  a  fine  limpid  oil  is  obtained  from  the 
hread-nut  {Omphalea  triandia,  the  0.  nueiftra  of  Swartz), 
but  whether  it  wUl  bear  a  low  degree  of  temperature 
without  conflation  has  yet  to  be  ascertained.  From 
another  species  an  excellent  oil  is  produced  in  Chiiana, 
called  Uoabe,  which  is  suitable  for  lubricating  machinery, 
Groimd  nut  oil  is  an  important  trade  article,  and  the 
seeds  enter  largely  into  commerce. 

The  plant  which  produces  the  ground-nut  {AraehU 
hypogea)  is  a  little  annual,  one  of  a  class  which  bury 
their  pods  in  the  earth  when  they  rip^,  instead  of  rais- 
ing them  into  the  free  air.  Having  buried  itself 
sufficiently  deep,  the  pod  then  begins  to  swell,  and  when 
ripe  becomes  an  oblong,  rugged,  jiale-brown  fruit,  con- 
taining usually  about  two  seeds,  as  large  as  the  kernel  Of 
a  hazel-nut.  It  is  now  found  in  a  state  of  cultivation 
all  over  the  hottest  part  of  the  tropics.  It  was  unknown 
nntil  the  discovery  of  America,  and  every  region  in  the 
old  world  where  it  is  now  grown  owes  it  to  Brazil ;  so 
that  we  have  in  this  plant  a  further  example  of  the 
rapidity  with  which  vegetables  will  take  possession  of 
soils  where  the  climate  is  suitable,  for  it  is  now  ^wn 
very  generally  in  different  parts  of  Africa,  in  India,  the 
West  J  ndia  Idands,  and  the  United  States.  The  ground- 
nnt,_  the  staple  product  of  the  Gambia,  is  principally 
cnl^vated  down  the  borders  of  the  river. 

In  1837  the  export  was  but  671  tons,  valued  at  £8,000, 
but  it  has  gone  on  annually  increasing,  for  in  1860  it  was 
1 1 ,200  tons.  The  natives  have  unfortunately  introduced  of 
late  years  the  pernicious  system  of  beating  or  thrashing, 
instead  of  picking  by  hand,  so  that  the  nuts  are  mixed 
with  leaves,  stones,  and  other  extraneous  substances, 
causing  large  deductions  in  the  French  market,  and  also 
depreciating  their  value  in  the  United  States  as  an  article 
of  food,  or  rather  as  a  favourite  repast  for  the  tables  of 
the  rich. 

In  Brazil  it  is  known  under  the  name  of  "  amendonm," 
and  has  long  been  used  there  parched  for  food  and  to 
extract  oil  from.  This  oil  is  used  for  cooking,  medicinally 
for  rheumatic  affections,  and  for  lighting. 

The  roasted  seeds  are  sometimes  used  as  a  substitute 
for  chocolate  ;  and,  according  to  Dr.  Davy,  they  abound 
with  starch  as  well  as  oil,  a  large  proportion  of 
albuminous  matter,  and  in  no  other  instance  had  he  found 
so  great  a  quantity  of  starch  mixed  with  oil. 

Dr.  Muter,  in  an  article  in  a  popular  .periodical  this 
month,  after  giving  the  following  analysis  of  ground- 
nut meal,  urges  strenuously  its  more  general  nse  as  an 
important  article  of  food  : — 

Moisture   9*6 

Fatty  matter    11-8 

Nitrogenous  compounds  (fledi  formers)  31-9 

Sugar,  starch,  &c 37*8 

Fibre     4-3 

Ash    4-6 
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From  this  analysis  it  is  evident  (obaerres  Dr.  Muter) 
that  the  residue  from  them,  after  the  expression  of 
the  oil,  far  exceeds  that  of  peas,  and  is  even  richer 
than  lentils  in  flesh-forming  constituents,  while  it  con- 
tains mian  fat  and  more  phosphoric  add  than  either  of 
them.  On  these  g^unds  we  are  justified  in  urging  the 
adoption  of  the  ground-nut  meal  as  a  source  of  food, 
it  being  superior  in  richness  of  all  important  constitnents 
to  any  other  vegetable  products  of  a  similar  nature. 
Although  in  the  raw  state  it  possesses  a  somewhat  harsh 
odour,  similar  to  that  of  lentils,  this  flavour  entirely 
passes  off  in  the  cooking,  and  when  properly  prepsMd 


weoooaiderthatit  has  awry  axreeable  flavour.  It  has 
been  tried  in  three  forms: — First,  boiled  plain  with 
water,  like  oatmeal  porridge,  and  eaten  with  milk; 
second,  made  into  a  custard,  with  sugar,  milk,  and  one 
egg  to  the  pint ;  and  third,  washed,  ground,  and  taken 
as  a  beverage,  like  cocoa.  In  all  these  three  forms,  but 
especially  in  the  two  latter,  it  was  exceedingly  palatable. 

This  seed  is  held  in  much  estimation  in  the  United 
States,  where  it  is  known  as  the  pea  nut. 

There  are  fully  550,000  bushels  sold  annually  in  the 
city  of  New  Yoric  alone.  Previous  to  1860,  the  pro- 
duct of  the  United  States  did  not' amount  to  more  than 
160,000  bushels,  and  of  this  total  nearly  five-sixths 
were  from  North  Carolina.  Kow,  North  Carolina  pro- 
duces 125,000  bushels;  Virginia,  300,000;  Tennessee, 
50,000;  Georgia  and  South  Carolina,  each  25,000 
bushela ;  while  from  Africa  come  about  100,000  bushels  a 
year.  In  one  week  of  the  month  of  January,  1871,  there 
were  received  at  the  port  of  New  York,  2,751  bushels. 

Another  underground  seed,  passing  under  the  names 
of  rush  nuts,  ground  pistachio  nuts,  (^ufas,  souchet,  &c., 
is  O^peru*  tteuitntua,  the  amandt  dt  ttrrt  of  the  French. 
They  are  eaten  like  nuts,  being  nutritive,  restorative, 
and  stimulant,  and  are  also  employed  in  the  preparatioa 
of  orgeat,  a  refreshing  drink.  The  toasted  roots  have 
been  used  as  a  substitute  for  coffee,  and  yield  a  prepara- 
tion resembling  chocolate.  In  this  country  we  have  an 
earth  or  pig  nut  {Bunium  denudatum,  Dec),  which  being 
aromatic,  sweet,  and  mucilaginous,  might  form  occasion- 
ally an  addition  to  our  winter  dessiarts,  eaten  raw,  boiled, 
or  roasted. 

Under  the  name  of  candle  nuts,  some  considerahio 

Suantities  of  the  seeds  of  species  of  AUurittt,  an  euphor- 
iaoeous  tree,  now  come  into  comaieree.  They  are 
known  to  the  French  as  bancoul  nuts ;  in  the  Facifio 
Islands  they  are  called  kukune.  The  natives  of  India 
are  fond  of  the  nut,  which  is  said  to  be  palatable,  and 
something  like  our  walnuts.  It  yields,  by  pressure,  an 
oil  of  a  density  of  '923,  which  has  various  uses.  It 
forms  a  good  drying  oil  for  painters,  for,  after  boiling,  it 
dries  in  about  six  hours.  It  is  used  for  soap-making  at 
Tahiti,  in  the  place  of  cocoanut  oil.  It  bums  without 
that  objectionable  smell  which  cocoanut  oil  has,  and 
gives  a  good  light  without  injuring  the  lamp.  It  is  used 
also  as  a  drastic  purgative.  At  Nukahiva  the  nuts  are 
skewered  together  for  lighting  at  night.  The  first  bums 
for  about  ten  minutes  and  oommunicatca  to  the  others, 
so  that  a  row  of  24-  will  last  for  about  four  hours.  In 
the  Marquesas  and  other  islands,  however,  this  mode 
of  illumination  is  giving  place  to  whale  oil,  purchased 
from  the  whale  ships. 

In  tho  history  of  the  "  Mutiny  of  the  Sounty  "  it  was 
stated  that  the  rooms  in  Pitoaim's  Island  were  lighted 
up  by  torches  made  of  doodoe  nuts  {AUurifes  triloba), 
strung  upon  the  fibres  of  a  palm  leaf,  forming  a  good 
substitute  for  candles.  These  nuts  are  also  so  strung 
and  used  by  the  San  Bias  Indians  in  Central  America, 
and  a  child  is  in  attendance  to  knock  off  each  nut  as  it 
becomes  burned  out. 

By  an  hydraulic  pressure  of  20  horse-power,  60  per 
cent,  of  oil  can  be  obtained  from  the  kernel  of  these 
nuts,  but  the  shell  has  to  be  removed  by  heat  or  steam, 
being  exceedingly  hard  to  crush.  One  hundred  kilo- 
grammes of  the  nuts  yield  33  of  the  kernels,  and  100 
kilogrammes  of  these,  with  proper  pressure,  will  yield 
fully  66  per  cent,  of  oil.  The  marc  or  oil-cake  left  is  good 
for  feeding  cattle,  or  for  manure.  There  is  a  species  in- 
digenous to  the  Eastern  Archipelago  {A.  iitaJaeceiuU),  the 
oil  of  which  is  said  to  be  used  for  culinary  purposes  in 
Java,  which  results  probably  from  a  more  careful  mode 
of  preparation.  j  ,  m. 

In  China  another  species  of  AUurittt  {A .  cordata)  taiown 
as  the  Tungshu-tree,  yields  such  an  abundance  ot  ou,  that 
it  is  said  to  be  one  of  the  largest  prodncU  of  tJie  province 
of  Szechupn.  In  point  of  quality  it  is  infe""!, ^,.^»f*  of 
the  camellia,  but  it  is  very  extensively  n8«'^  ^°^  "ghting 
purposes.    The  natives  call  it  Tnng-oil. 
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Beech  nuts,  the  seed  or  fruit  of  FagHi  lyhaiicut,  serre 
to  feed  swine  on  now  in  forests,  but  before  the  general 
cnltivation  of  cereals  they  were,  like  acorns,  the  food  of 
uncivilised  men;  dried  and  ground  into  meal  they  make 
a  wholesome  bread ;  roasted,  they  form  a  tolerable  sub- 
stitute for  coffee.  A  clear,  yellow,  inodorous  oil  is  ob- 
tained  from  them  in  France ;  a  bushel  of  beech  mast 
will  produce  about  a  gallon  of  oil,  or  the  yield  may  be 
said  to  be  12  to  15  per  cent,  of  oil.  In  some  parts  of 
the  Continent  this  oil  is  used  instead  of  butter  for 
culinary  purposes.  In  the  reign  of  George  I.  a  petition 
was  presented,  praying  letters-patent  for  making 
butter  from  beech  nuts.  It  is  a  pity  some  wholesome 
vegetable  fat  cannot  be  brought  into  commerce  in  the 
present  day,  when  butter  is  so  dear  and  so  bad.  A 
beech  oil  company  was  one  of  the  most  noted  com- 
mercial speculations  of  Queen  Anne's  reign. 

In  Brazil,  the  fruit  of  Myristica  bicuhiba,  Suhott,  yield 
a  concrete  oil,  of  a  brown  colour,  which  is  employed  in 
cases  of  asthma,  rheumatism,  tumours,  &o. 

A  good  quantity  of  the  small  oil  nutmegs  (Virola 
sebiferaj  have  lately  been  imported.  The  seeds  bruised 
and  pressed  by  heat  give  26  per  cent,  of  a  substance 
•entirely  soluble  in  potash  water,  fusible  at  34'5,  and  com- 
posed of  two  parts  of  oil,  one  neutral  and  the  other  acid, 
the  last  forming  about  three-fourths  of  the  mass.  The 
neutral  part,  having  glycerine  for  its  base,  forms  a  solid 
soap  wiuk  soda.  This  oil  is  well  adapted  for  candles; 
it  is  very  abundant  in  Guiana,  and  deserves  the  atten- 
tion of  business  men. 

Physic  nut  is  a  name  for  the  seed  in  the  capsules  of 
Curcat  purgana  and  C.  miUUfidua,  which  furnish  an  oil 
used  for  lighting  and  in  medicine. 

It  has  the  same  qualities  and  nsea  as  croton  oil,  but  in 
large  doses  is  a  dangerous  poison.  The  oil  is  largely 
used  in  Indian  camps.  It  is  odourless,  of  a  deep  yellow. 
And  viscous,  but  bums  well.  When  cold  it  deposits  a 
considerable  quantity  of  stoarine ;  density  '918.  It  is 
largely  produced  in  the  Cape  Yerd  Islands,  from 
▼hence  nearly  300,000  bushels  are  annually  shipped. 

Tfbneby  Kvts  and  Obnahbntal  Seeds. 

Of  nuts  for  turnery  and  ornament  there  are  not  many 
■received  in  this  country,  but  a  few  have  some  degree  of 
<wmTii°r""l  importance,  and  one  or  two  others  may  be 
incidentally  noticed. 

Our  continental  neighbours  seem  to  be  more  shrewd 
and  clever  than  we  are  in  applying  nuts  and  seeds  to 
purposes  of  personal  decoration,  and  although,  from 
being  cheap,  many  of  these  ornaments  are  despised  by 
our  belles,  yet  none  can  deny  their  interest  and  beauty, 
and  the  ingenuity  and  taste  with  which  they  are 
arranged.  The  field  is  an  exhaustless  one,  and  many 
well-known  ornamental  nuts  and  seeds  of  India  and 
•South  America  have  not  yet  made  their  appearance  in 
this  country. 

The  vegetable  ivory  nuts  of  commerce,  corosso  nuts 
as  they  are  usually  termed,  and  tagoa  by  the  Indians  of 
Magdalena,  arc  the  fruit  of  the  J^yteltphta  maerocarpa, 
a  South  American  palm.  The  fruit,  a  collection  of  from 
six  to  seven  drupes,  forms  clusters  which  are  as  large 
as  a  man's  head,  and  stands  at  flnt  erect,  but  when 
.approaching  maturity,  its  weight  increasing,  and  the 
leaf  stalks,  which  up  to  that  period  supported  the  bulky 
mass,  having  rotted  away,  it  hangs  down,  and  the 
creeping  caudez  is  seldom  higher  than  six  feet.  A  plant 
bears  at  one  time  from  six  to  eight  of  these  heads,  each 
weighing,  when  ripe,  about  twenty-four  pounds.  The 
drupes  are  covered  outside  with  hard  woody  protuberances. 
£ach  contains  from  six  to  nine  seeds,  but  generally 
even.  From  the  kernels  (the  hardened  albumen)  the 
Suropean  turners  fashion  the  knobs  of  walking  sticks, 
the  reels  of  spindles,  small  boxes,  and  various  little 
toys.  It  is  of  the  same  nature  as  the  nutmeg  and  the 
.pulp  of  the  cocoanut,  which  in  some  palms  becomes  more 
iiardened.  That  of  the  date,  the  Raphia  vini/era,  the 
talipot  palm,  and  others,  is  quits  as  hwi,  bat  it  is  neither 


large  enough  nor  white  enough  to  be  of  use  to  the  tamer. 
In  contact  with  sulphuric  acid  the  vegetable  ivory 
takes  a  splendid  rod  colour,  almost  equal  to  magenta. 
This  colour,  at  first  pink,  then  bright  red,  becomes  much 
deeper  and  more  purple  when  the  acid  has  been  allowed 
to  act  for  about  twelve  hours. 

The  demand  for  vegetable  ivory  nuts  is  largely  on  tlie 
increase,  for  button  making  and  other  purposes,  as  much 
as  a  ton  a  day  is  frequently  worked  up  in  Birming- 
ham. In  1870  we  received  31,430  cwt.,  valued  at  about 
£20,000. 

The  waste  and  shavings  of  this  nut  furnish  a  good 
charcoal,  which  is  utilised  by  some  chemists.  A  para- 
graph has  lately  been  going  the  rounds  of  the  papers, 
stating  that  the  turnings  and  raspings  of  the  nut  are 
used  to  adulterate  ground  bones.  But  this  I  much 
question,  as  they  could  scarcely  be  obtained  in  quantity. 
The  value  of  the  other  nuts  imported  for  turning,  &c. 
(besides  the  vegetable  ivory  nuts)  is  about  £20,000. 

The  coquilla  nui^  the  produce  oi  Attnlta  funifera,  one 
of  the  palms  which  yield  thepiassaba  fibre  of  commerce, 
is  another  ornamental  turning  nut,  but  of  a  dark 
mahogany  colour.  The  supplies  of  this,  however,  from 
South  America  have  been  failing,  owing  to  the  in- 
discriminate  destruction  of  the  trees,  and  the  nuts  im- 
ported lately  have  been  small  and  immature,  and, 
therefore  not  appreciated  and  useful.  The  oohone-nnt, 
from  another  species  of  the  same  palm,  can  also  be 
turned  into  little  articles.  In  Bogota  they  have  small 
nuts,  exceedingly  hard,  called  toparos,  which  are  often 
made  into  tinder-boxes,  adorned  with  silver. 

The  seeds  of  the  shrcetaly,  or  talipot-palm  {Gorypk* 
umbramUfera),  being  a  species  of  vegetable  ivory,  are 
turned  into  marbles,  beads  used  by  certain  sects  of 
Hindoos,  button  moulds,  and  various  minute  articles. 
Little  bowls  and  other  faucy  ornaments  are  made  from 
them,  and  when  polished  and  coloured  they  are  easily 
passed  off  for  genuine  coral.  These  nuts  could  be 
obtained  in  large  quantities  in  Canara,  Malabar,  and 
other  parts  of  India;  the  chief  objection  is  that  they 
are  of  such  small  size. 

The  fruit  of  the  doom-palm  is  turned  into  beads  for 
rosaries,  and,  in  Africa,  is  made  into  little  oval-shaped 
cases  for  holding  snuff. 

The  betel  nut,  the  produce  of  the  Areen  etttehu  palm, 
may  here  been  incidentally  known,  becaase  it  has  been 
turned  into  ornamental  articles,  although  its  principal 
uses  are  for  other  purposes.  Small  quantities  are  im- 
ported for  making  tooth-powder  and  paste,  and  as  a  dog 
medicine,  but  in  India  a  large  commerce  is  carried  on 
in  this  nut,  chiefly  as  a  masticatory ;  catechu  is  also 
made  from  it.  Betel  nuts  are  pale  when  mature,  but 
dark-oolonred  when  collected  and  dried  in  an  immature 
state,  hence  the  distinction  of  red  and  white  nuts  in  the 
eastern  bazaars,  the  former  being  only  half  the  value  of 
the  latter.  About  4,000  tons  of  these  nuts  are  annually 
shipped  from  Ceylon  to  different  quarters.  At  Travan- 
core  the  quantity  grown  is  enormous  ;  in  Penang  3,000 
tons  are  produced,  and  in  Sumatra  4,000  to  6,000  tons. 

The  nuts  of  various  other  palms  have  some  few  useful 
applications.  The  grugru  nuts,  the  seed  of  Aerocomi* 
teleroearpa,  are  turned  and  carved  into  very  pretty  beads, 
rings,  and  Other  small  articles,  the  hard  black  texture  of 
the  nut  taking  a  fine  polish. 

The  albummous  fruit  of  Rnphia  rinifira  are  carved 
into  little  figures  by  the  African  negroes. 

Peach,  cherry,  and  other  fruit  stones  are  oflon  sseo 
carved  and  highljr  ornamented,  and  made  into  rosaries, 
bracelets,  &c.,  evidencing  the  patience  and  skill  of  the 
workman  who  has  laboured  on  them ;  the  hard  sbmes  of 
the  date-plum,  and  other  indigenous  fruits,  are  frequently 
beautifully  and  elaborately  carved  by  the  Chinese  and 
Japanese. 

Under  the  name  of  Quandung  nuts,  the  corrugated 
seeds  of  the  Australian  native  peach  (Santaltim  actimi' 
nafKni),  are  often  set  and  mounted  for  scarf  pins,  braoel^ 
and  other  ornaments. 
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The  spherical  corrugated  seeds  of  Elaoearpus  ganihiu, 
and  other  species,  cleared  of  their  soft  palp,  are  used  by 
the  Brahmin  priests  as  beads.  They  are  also  made  into 
necklaces  and  bracelets  for  ladies,  which  are  much  ad- 
mired, especially  if  gilded  or  capped  with  silver  mount- 
ings. Those  of  Monoeera  tuberctilata  are  used  for  a  like 
purpose  in  TntTancore.  The  nuts  of  Putrangiva  Rox- 
burghii  (the  wild  olire),  called  in  Hindostan  "  Jeeopatra," 
are  strong  by  the  natives,  and  put  round  the  necks  of 
their  children  as  an  amulet. 

The  seeds  of  the  bladder  nut  {Staphylta  pinnata)  are 
as  hard  as  bone.  The  nuts,  in  some  parts  of  Europe, 
are  threaded  for  paternosters,  and  made  into  necklaces 
and  chaplets.  They  are  also  called  cut-noses  and  false 
pistachios.  The  kernel  has  a  little  of  the  flavour  of  the 
fustachio,  but  is  ver^  acrid,  and  occasions  nausea  if  eaten 
to  any  extent.    It  yields  by  expression  a  bland  oil. 

Miscellaneous  Nets. 

Under  this  last  group  I  may  include  those  used  for 
tanning  and  other  purposes.  Among  the  tanning  and 
dying  nuts  or  seeds  are  valonia,  under  which  name  the 
large  acorn  cups  of  Quereua  <egilopt  are  imported  from 
Turkey.  The  incipient  acorns  are  called  camata  and 
camatina.  In  1859,  2.3,579  tons,  valued  at  £332,627, 
were  imported ;  last  year  27,706  tons,  valued  at  £441,998, 
were  received.  Under  the  name  of  myrobalans,  the 
dried  fruit  of  some  species  of  Ttrminalia,  chiefly  T. 
chtbu!a,  are  imported,  sometimes  to  the  extent  of  6,000 
tons  in  the  year.  In  1870,  3,000  tons,  valued  at  £33,000, 
were  imported.  One  species  sometimes  comes  in  under 
the  name  of  Bedda  nuts.  From  it*  astringent  properties, 
the  dried  fruit  is  much  used  by  the  Hindoos  in  their  arts 
and  manuf^tnrea.  The  outer  coat  of  tiie  fruit,  mixed 
with  sulphate  of  iron,  makes  a  very  durable  ink ;  hence 
Ui^  are  called  in  the  bazaars  of  India  ink-nuts. 

The  Belleric  myrobalan  (T.  SelltrUa,  Boxb.)  is  also 
astringent,  and  sometimes  used  in  medicine  in  the  East. 
The  kernel  of  the  nut  mixed  with  honey  is  given  in 
certain  cases  of  ophthalmia.  It  is  said  to  intoxicate  if 
eaten  in  great  quantity.  An  oil  expressed  from  the  seed 
ia  used  in  India  for  strengthening  the  hair.  The  kernel 
of  the  nuts  of  another  species  {T.  Catappa,  Lin.)  has  the 
flavour  of  an  almond,  and  may  be  used  for  the  same  pnr- 
voaes.  The  oil  is  very  like  the  almond  oil  of  Europe, 
both  in  taste  and  smell,  but  becomes  turbid  by  keeping. 
It  only  requires  care  and  attention  in  ite  preparation  to 
lender  it  of  commercial  value  and  importance.  To  extract 
the  oil,  the  fruit  is  gathered  and  allowed  to  dry  in  the 
■nn  for  a  few  days,  when  the  kernels  are  cleaned  and 
bruised  in  a  mill. 

Kutgalls,  the  spherical  concretions  and  excrescences 
farmed  upon  the  leaves  and  leaf-stalks  of  several  species 
of  oak  and  other  trees  in  the  south  of  Europe,  are  made 
by  the  puncture  of  the  female  gallfly.  There  are  blue, 
black,  green,  and  white  galls;  the  last  are  of  little  value. 
Those  from  Aleppo  and  Mosul  are  the  best;  they  are 
about  the  size  of  a  nutmeg,  and  mostly  of  a  blueish  or 
grayish  colour,  hard,  heavy,  compact,  with  numerous 
small  tubercles  on  their  surface.  The  imports  in  1870 
were  17,748  cwts.,  of  the  value  of  £.54,169. 

Grey  Bonduc  nuts,  sometimes  called  Nata  in  India, 
and  in  Barbados  the  horse  nicker  or  chick  stone,  are 
the  BtoAy  seeds  of  Quilandina  Bondueella.  They  are 
intensely  bitter,  and  have  hence  some  medicinal  repnte- 
tion.  Thoy  are  used  for  playing  a  game  in  Western 
Africa.  Ornaments  made  of  them  are  very  common  in 
museums,  and  I  have  seen  baskets,  bracelets,  rosaries, 
and  other  articles  made  with  them. 

The  kola  nut  of  Western  and  Central  Africa,  the  seed  of 
Stereulia  aeuminata,  have  attracted  some  attention  from 
their  use  in  food  and  medicine  by  the  natives;  and  after 
careful  analysis.  Dr.  Attfield  found  they  contained  2  per 
cent,  of  theine,  which  is  more  than  the  average  in  tea 
and  coffee. 

The  poison  nut,  or  ratsbane,  the  seed  of  SIryehnoi  n«x 
vomica,  is  contained  in  a  pulpy  fruit,  about  the  size  of  an 


orange.  As  a  medicinal  agent  these  seeds  possess  valu- 
able qualities,  bat  are  higlily  poisonous,  except  in  very 
minute  doses.  What  is  done  with  the  6,000  or  6,000  cwt. 
imported  it  is  difficult  to  say. 

The  seed  of  another  species  {$.  potatorum),  ^e  clearing 
nut,  has  more  useful  properties,  for  they  are  employed  in 
India  to  clear  mudd^  water.  One  of  the  seeds  is  well 
rubbed  round  the  inside  of  the  earthen  vessel  containing 
the  water,  which  is  then  left  to  settle ;  in  a  short  time 
the  impurities  fall  to  the  bottom,  leaving  the  water  dear 
and  perfectly  wholesome. 

The  marking  nut,  the  fruit  of  Semeearpm  anaeardium, 
is  in  general  use  in  India  for  marking  cloths  with  the 
juice  of  the  pulp ;  the  colour  is  improved  and  preserved 
from  running  by  the  mixture  of  a  little  quiddime  and 
water. 

Under  the  name  of  soap  nuts,  the  round,  black  seed  of 
Sapindm  anponaria,  S.  tmarginatia,  and  some  other  species 
are  much  used  for  rosaries,  necklaces,  bracelets,  and 
other  ornaments.  They  derive  their  name  of  soapberries 
from  the  acrid  saponaceous  pulp  being  used  for  washing 
linen.  The  kernels  of  •$.  esculentua  are  oaten  in  the 
West  Indies,  and  deemed  as  palatable  as  the  hazel  nut  or 
almond. 

Ilorse  chestnute  are  much  used  on  the  Continent  for 
making  starch,  and  an  oil  is  said  to  be  obteined  from 
them  which  is  sold  by  some  chemists  as  a  sedative  in 
gout. 

The  drupe  of  the  wild  almond  of  the  Cape  (Braiyium 
ttellalifoHum  B.  Br.),  after  having^  been  soaked  for  some 
days  in  water,  is  eaten  by  the  natives,  being  considered 
injurious  when  quite  fresh.  The  kernel  roasted  is  used 
as  coffee. 

Bavensara  nnte  are  the  aromatic  fruit  of  AgathophyUum 
anmatieum,  used  sometimes  instead  of  nutmegs. 

Sassafras  nuts,  another  aromatic  seed,  are  uie  isolated 
lobes  of  the  seeds  of  Nectandra  puchury. 

Cumaru  nuts  of  Brazil  and  Guiana  are  the  seeds  of 
Dipterix  odorata,  the  tonquin  bean  of  commerce,  whidi 
yields  a  pleasant  perfume  for  snufi',  dolhes,  &c.  A  clear 
yellow  fixed  oil  is  obtained  from  Uiem,  which  is  used  in 
perfumery  and  for  ulceration  of  the  throat. 

I  have  thus  taken  a  hasty  survey  of  nuts  and  their 
products,  necessarily,  from  the  wide  field  I  have  had  to 
cover,  very  superficial;  but  I  think  those  who  have 
followed  me  in  my  investigation  will  admit  that  it  is  an 
interesting  subject  of  inquiry,  and  that  the  commercial 
uses  of  nute  and  their  products  are  of  high  importance 
in  this  and  other  countries. 


The  paper  was  illustrated  by  a  large  and  varied  series 
of  specimens  of  nnte  and  their  producte  from  Mr. 
Simmonds's  own  collection,  besides  numerous  specimens 
of  rare  nuts  and  confectionary  contributed  by  Messrs. 
Fortnum  and  Mason,  an  interesting  series  of  producte 
of  the  coco  inut  from  Mr.  Treloar,  of  Ludgate-hall ;  and 
carved  cocoanute  from  Mr.  W.  Wanham,  16,  Castle- 
street,  Leicester-square;  also  from  J.  W.  Draper  and 
Sons,  Covent  Qarden-market. 

DISCUSSION. 
Mr.  Botly  thought  the  paper  a  very  suggestive  one. 
With  regard  to  filberto,  he  had  been  told  of  an  estate  m 
Kent  where  the  filberU,  which  wore  sold  in  the  London 
markets,  produced  an  amount  equal  in  value  to  tno  tee- 
simple  of  the  property.  Ho  rather  doubted  it «  »J8  «"ne, 
but  now  it  was  corroborated  by  the  l«<=turer «  stet^ 
ment,  that  30 cwt.  wore  produced  per  »>='»' T^'iT  u  J^i^ 
make,  at  Is.  per  lb.,  nsl.  As  to  f« -»'^^a"cf of  '^ 
well  know  that  in  the  New  F^^est  the^P^^., pj  ^^ 
and  acorns  was  so  great,  that  P^^IrVem  home  m  Sep. 
to  feed  by  hundreds,  and  '"■°"8^''  \,jjought  that  acorng 
tember  and  October  fattened.  ^  -heop,  and  the  ye&r 
Ight  bo  profitably  used  to  'ef*  ^rce,  acorns  .fetched 
fore  last,  when  sheep  foofii,r«d  bTv!jbOQ  IC 
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Xr.  OlirUtiMi  KMt  niggeated  that  the  addition  of  maps 
or  diagrams  of  the  principal  places  from  which  the  nats 
mentioned  in  the  paper  were  brought  would  be  a  great 
aaSLBtanco  to  many  persons  whose  geographical  know- 
ledge was  not  as  perfect  as  it  might  be. 

Xr.  KoAdam  said  it  was,  of  course,  impossible  for  Mr. 
Simmonds  to  allude  to  the  various  uses  to  which  the 
oleaginous  nuts  might  be  applied,  bat  he  might  mention 
that  the  palm-nut  meal  was  a  most  valuable  article  for 
cattle-feeding,  particularly  dairy  stock,  increasing  both 
the  quantity  and  quality  of  the  milk  and  cream.  Like 
everything  else,  it  must  be  used  with  discretion,  however, 
or  an  oily  character  and  taste  would  bo  imparted  to  the 
milk  and  batter. 

Dr.  Hater  said  the  Araetut  hypoffea,  or  ground-nut,  had 
been  found  very  useful  for  cattle- feeding  purposes.  Some 
samples  of  it  were  shown  in  Mark-lane,  but,  being  nn- 
known,  nobody  would  try  it,  and  its  effects  on  poultry 
and  pigs  were  found  to  be  almost  miiacnloua.  It  was 
very  cheap,  and  could  be  supplied,  he  believed,  at  about 
IJd,  per  lb.,  at  which  price  it  would  yield  a  good  profit, 
both  to  the  wholesale  and  retail  dealer.  When  cooked, 
with  a  little  milk  and  sugar,  it  was  very  palatable,  being 
not  nearly  so  harsh  in  flavour  as  lentUs,  and  far  more 
nourishing. 

Dr.  TMt*  said  he  had  been  delighted  with  the  paper, 
which  showed  Uie  uses  to  civilised  man  of  many  of  the 
products  of  oncivilised  countries.  He  thought  it 
wonld  be  vwy  advantageous  if  the  Society  of  Arts 
could,  by  a  reflex  action,  be  instrumental  in  conveying 
to  the  rude  cultivators  or  collectors  of  these  various  pro- 
dacts  the  same  information,  they  would  probably  be  more 
benefited  even  than  onrselvea.  The  paper  necessarily 
took  but  a  hasty  glance  at  a  very  wide  subject,  but  its 
usefulness  would  be  mnch  increased  by  the  addition  of 
information  as  to  the  mode  of  growth  and  propagation 
ef  the  various  plants  referred  to,  so  that  it  might  be 
known  how  far  they  might  be  expected  to  repay  an 
attempt  to  transfer  them  from  a  thinly-popnlated 
coontry  to  another.  If  the  Society  could  in  any  way 
dissemmate  information  on  this  point  it  woold  M  pro- 
ductive of  groat  benefit. 

The  Ohatman,  in  proposing  a  vote  of  thanks  to  Mr. 
Simmonds,  said  the  paper  was  so  full  of  details  that  one 
could  scarcely  expect  to  have  much  discussion  upon  it. 
It  was,  in  fact,  rather  fitted  for  reading  and  study  than 
for  discussion  at  the  moment,  and  it  would  bo  a  most 
valuable  addition  to  the  Journal  when  published.  He 
waa  very  glad  to  find  that  the  subject,  of  which  (hia 
formed  a  portion — viz.,  Economic  Botany — was  growing 
in  interest  in  this  country.  It  appeared  to  him  and  to 
many  others  very  strange  that  in  a  great  com- 
mercial country  like  this  so  little  general  interest 
was  taken  in  the  different  products  to  which  the  welfare 
and  prosperity  of  the  country  was  in  great  measure  due. 
He  waa  very  glad  to  make  these  observations  in  that 
room,  because  the  Society  of  Arts  had  done  as  great  and 
good  work  as  any  body  in  the  kingdom  in  inaugurating 
and  promoting  those  exhibitions  which  had  tended 
80  greatly  to  familiarise  the  public  with  the  many 
vegetable  and  other  products  of  various  regions  of  the 
earth.  He  looked  for  the  future  education  of  the  people 
in  this  respect,  not  only  to  exhibitions,  but  to  the  estab- 
lishment of  mascums ;  and  it  certainly  seemed  extraor- 
dinary that,  oven  21  years  or  more  after  the  first  great 
exhibition,  so  few  museums  hud  been  established.  Mr. 
Cole,  one  of  the  vice-presidents  of  the  Society  of  Arts, 
notwithstanding  all  the  opposition  ho  had  met  with, 
bad  succeeded  in  establishing  a  great  economic  museum 
at  South  Kensington.  Besides  this,  there  was  the  Kew 
Huaeam,  which  was  one  of  the  wonders  of  the  world  ; 
but  otherwise  there  wore  still  few  in  London,  whereas 
there  oaaht  to  be  a  great  museum  opened  in  each  dis- 
trict of  the  metropolis,  where  might  be  delivered,  by  com- 


petent men,  courses  of  elementary  leotnrea,  aided  by  dia- 
grams and  such  other  appliances  as  could  only  be 
obtained  in  such  institutions.  He  hoped  it  would  not 
be  long  before  this  subject  of  eoonomio  botanT 
would  De  taught,  to  some  extent  at  least,  in  aU 
schools.  The  great  progress  of  this  countnr  was  due  to 
the  persevering  energy  of  a  comparatively  few  men,  but 
if  it  was  to  be  continued  it  could  only  be  by  the  better 
edacation  of  the  masses.  He  had  been  referred  to  in  tiie 
paper  as  giving  a  hard  and  dry  definition  of  i^e  word 
"  nut."  Of  course,  if  a  botanist  were  asked  to  define  a 
nut,  he  would  do  so  in  accordance  with  his  1>otaaiaaI 
knowledge,  much  in  the  same  way  as  it  was  given  in  tha 
paper.  At  the  same  time,  he  might  say  that  even 
amongst  botanists  there  was  a  great  want  of  agreement 
as  to  the  definition  of  fruit,  and  therefore  it  waa  no 
wonder  that  commercial  men  should  feel  a  little 
uncertain  as  to  the  definition  of  a  nut.  A  botanical 
definition  would  hardly  be  a  fair  one  to  amly  to  such  a 
purpose,  since  a  nut  simply  meant  a  fruit.  Dot  as  applied 
commercially  it  did  not  mean  a  fruit,  but  a  seed  or  the 
kernel  of  a  seed.  Probably  the  nearest  definition  for 
commercial  purposes  would  be,  a  seed  or  kernel,  with  a 
dry  or  hard  shell  which  did  not  open.  That  would 
include  both  fruit  and  seed.  It  would  include,  for 
instance,  a  seed  with  a  dry  or  hard  shell  which  did  not 
open,  and  it  would  include  a  fruit  such  aa  a  nut,  whicb 
was  really  a  fruit ;  and  a  kernel  with  a  hard  shell  which 
did  not  open  would  include  fruit  nnU.  Practioallr, 
therefore,  some  such  definition  would  include  neaiff 
the  whole  proper  nuts  of  commerce,  althoorii  there 
might  be  a  few  exceptions.  With  regard  to  tike  paper 
itswf^  he  might  perhaps  oriticiae  one  or  two  littia 
matters,  though  ho  should  not  say  much  about  them; 
because  it  would  hardly  be  fair  to  do  so  with  T^[ud 
to  a  paper  which  doubtless  had  to  be  prepared  Bome> 
what  hastily.  With  regard  to  the  dearriptim  given 
of  the  preparation  of  nutmegs  for  the  market,  it  waa  not 
quite  correct  in  aome  lespeota.  The  ordinary  nutmeg 
was  the  kernel  of  the  aeed,  which  was  eocaaed  in  a 
wooden  shell.  This  was  very  liable  to  the  attacks  of 
insects,  and,  therefore,  in  order  to  prevent  them,  they 
were  first  smoke-dried  for  a  considerable  time,  until  tM 
kernels  rattled  in  the  shell.  The  shell  did  not  separate^ 
but  when  it  was  so  tax  dried,  the  shells  were  brekao. 
Again,  with  regard  to  the  limewaler,  HOtmegs  generally 
used  in  England  were  brown,  and  these  were  not  cured 
with  lime.  It  was  quite  true  that  nutmegs  were  limed, 
but  they  always  had  a  white  appearance,  and  were  very 
little,  if  at  all,  used  in  England.  With  regard  to  what  waa 
termed  oil  of  mace,  Sir.  Simmonds  probably  meant  oil  of 
nutmeg.  The  concrete  oil  which  he  particularly  referred  to 
as  nutmeg,  was  that  known  as  the  crude  oil  of  maoe.  The 
ordinary  oil  of  mace,  obtained  by  distillation,  waa  lathar 
the  volatile  oil  of  nutmeg,  obtained  from  the  seed.  With 
regard  to  the  sapucaya  nuts,  ho  was  much  surprised  to  find 
that  they  had  not  been  more  appreciated  in  England,  for 
to  him  they  wero  much  more  agreeaUo  than  Brazil  irota. 
The  history  of  the  cocoanut  fibre  manafacture  was  Tary 
interesting;  and  nothing  would  better  illmtrate  the  value 
of  a  knowledge  of  economic  botany  than  a  lecture  or 
paper,  giving  a  full  history  of  the  oocoanut,  with  the 
various  products  of  the  oil  palm,  tho  development  of  the 
trade  in  which,  as  had  been  so  well  said,  had  done  men 
than  anything  else  to  stop  the  slave-trade.  He  waa  very 
glad  to  hear  Dr.  Mater's  observations  with  regard  to 
the  earth-nat,  and  the  result  of  his  investigations  showed 
the  value  of  such  papers  being  published  and  read.  From 
the  association  of  this  plant  with  other  leguminous  planti^ 
it  might  have  been  expected  to  be  valuable  as  an  edible, 
as  appeared  to  be  the  case.  Withregard  tothe<»Iof  hone 
chestnuts;  he  should  like  to  know  if  Mr.  Simmonds  could 

S've  any  information  with  regard  to  its  mannfaetae. 
e  knew  there  was  such  an  article  commonly  sold,  bat 
must  confess  to  ignorance  as  to  its  real  composition  and 
source.  In  contusion,  he  said  he  must  expreaa  hia  hi^ 
appreciation  of  the  pains  which  moat  have  been  takaa  to 
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ptcpam  (och  a  papt  r  as  Ur.  Simmonds  hitd  reiul.  Thoae 
who  knew  the  truubln  wliiuh  was  iuvolved  in  coUi-cting 
auohan  amount  vfinfuruiatioo,  which  couM  not  be  got 
from  bjoks,  wuuU,  he  was  sure,  agree  with  him  in  ten- 
dering Hi.  Simmonds  a  niobt  h.arty  vute  of  thanks. 

Kr.  Simmonds  suid  it  was  very  sjtisfuctory  to  find 
that  his  statements  and  observations  had    oien   cor- 
roborated by  so  competent  an  authority  as  I'l-ufeasor 
Bentley.     lie  had  nevissarily  taken  a  wiie  survey,  and 
might  have  falltn  into  a  few  incidental  eirors  in  a  pHper 
which,  b(i  Dinst  admit)  had  been  somewhat  hastily  cooi- 
piledt     In  fact,  he  bad  been  very  much  engaged  of  lute 
in  one  of  those  undeitrtkings  to  wbiuh  the  chairman 
had  alluded — the  formation  of  a  museum,  being   em- 
ployed in  the  arrangement  of  the  food  speviuiens  and 
animal  products  which  had  been  tranaferrtd  from  South 
Kensington  to  the  liethnal-green  Museum,  an  instiu- 
tioa  wbidb  he  hoped  to  see  copied  in  other  parts  of  the 
metropolis.   He  believed  that,  hitherto,  the  fear  had  been 
that  the  establishment  of  local  museums  would  interfere 
with  existing  institutions,  such  as  the  Botanical  Unsenm 
at  Kew,  the  Hineralogioal  in  Juimyn-street,  and  the  British 
Mnseam,  but  this  notion  was  now  losing  ground,  and 
he   thought  general  museums,  such  as  that  in  Edin- 
burgh, if  established  throughout  the  country,,  would  be 
very  valuable  for  educational  purposes.     Ue  said  this 
because  he  quite  agreed  that  the  more  economic  botany 
was  studied  the  better  would  it  be  fur  all  classes  of  the 
community.    Several  amusing  instances  had  lately  come 
under  his  own  observation  of  errors  which  a  little  know- 
ledge woald  have  preivesited.    An  ivory  tamer,  a  very 
intelligent  man,  had  his  card  ornamented  with  a  repre- 
sentation (from  his  own  design]  of  the  palm,  from  which 
the  vegetable  ivory  nuts  wore  obtiiuwl,  the  tree  being 
like  an  ordinary  cocoanut  palm,  with  negroes  climbing 
up  and  collecting  the  nuts,  whereas  it  should  have  been 
a  kind  of  recumbent  palm,  reaching  but  a  small  height 
from  the  ground.    Again,  a  manuiacturer  who  had  been 
introducing  the  fibre  of  the  silky  cocoatree,  or  Soinbax, 
tot  stuffing  beds,  which  was  largely  used  in   Holland, 
having  been    shown    at   the   Amsterdam    Exhibition, 
published  a  pamphlet  setting  forth  all  its  good  qualities, 
bat  giving  a  drawing  of  the  TAtobioma  cacao  instead  of 
the  liombia  as  the  source  of  supply.     Nut  lung  ago  a 
drogbroker's  warehouseman  showed  him  a  seed  or  fruit 
^hich  had  been  sent  from  India,  and  was  represented  to 
be  a  wonderful  poison,  but  no  one  knew  what  it  was  or 
anything  about  it.    By   examination,   and  tracing  the 
meaning  of  the  native  name,  he  ascertained  that  it  was 
the  Sarringtonia  cutangula.     He  was  pleased  to  find  that 
3Ir.  Botly's    practical   knowledge   had   supported    his 
statement  with  regard  to  the  produce  of  Kentish  nuts 
and  filberts ;  but  he  was  always  pretty  careful  not  to 
make  such  assertions  without  good  foundation.    Acorns 
he  had  not  treated  of,  because  there  was  hardly  any  trade 
in  them  in  this  country ;  on  the  Continent  they  were 
used  for  making  imitation  coffee,  ^d  also  for  starch  and 
other  purposes.    He  did  not  think  it  would  be  advisable 
to   encumber  such  a  paper  with  maps    or  diagrams, 
^rbich  would    have    to    be   very   numerous,    and    the 
different  places  could  easily  be  traced  out  in  a  gazetteer 
hy  those  who  were  interested.    He  hud  not  alluded 
to   the  use  of  palm-nut    meal    for   feeding  purposes, 
because     he    did    not    think    it    was    obtainable    in 
snfiBoiently  large  quantities  for  ordinary  commercial  pnr- 
{XMes.    The  ground  nut,  which  had  also  been  alluded  to, 
came  in  mu<^  larger  quantities,  and  might  be  used  in 
that  way.    As  to  the  chemist  who  used  the  erroneous 
label  for  his  pomade,  he  found,  on  joking  him  about  it, 
that  it  was  an  article  which  had  long  been  sold  in  the 
ahop,  and  he  did  not  care  to  alter  it ;  aiiX,  he  thought  it 
^pould  have  been  better  to  correct  such  a  gross  error. 
He  had  failed  to  obtain  any  satisfactory  information 
with  regard  to  the  oil  of  horse  chestnuts,  and  must  say 
he  doubted  its  soutce.    Horse  chestnuts  were  largely 
xmuA  ia  France  for  making  starch,  but  he  conld  not 
tiaoe  tta  manniaetareof  oil  from  thpm,  and  was  inclined 


to  think  it  was  merely  a  fancy  name  for  an  article  saii 
to  be  a  specific  fur  gout 


Some  beautiful  specimens  of  ornamental  turning  by 
Hr.  Furshaw,  a  member  of  the  society,  and  an  amateur 
mechanic,  wcru  exhibited  to  the  members  at  the  close  of 
the  meeting. 


CHASHSL  FABSAflB  COMXITTZZ. 

The  Committee  met  on  Wednesday,  20th  of 
March,  at  three  o'clock— Present ':  Messrs. 
Seymour  Teulon  (Vice -Chairman  of  the  CouncU), 
iu  the  chair,  Edwin  Chad  wick,  C.B.,  Vice-Admiral 
Ommanney, C.B.,  F.R.S.,  Admiral  the  Right  Hon. 
Lord  Clarence  Paget,  K.C.B.,  E.  J.  Reed,  C.B., 
and  General  Eardley  Wilmot,  R.A.,  F.R.S. 

Mr.  O.  C.  Hackrow,  Naval  Architect,  of  the  Thames 
Ironworks,  and  Kr.  Henry  liggins  attended  to  give 
evidence. 

Mr.  Maokrow  said  that  for  some  years  his  firm  had 
been  building  the  vessels  that  ran  between  Dover  and 
Calais,  and  he  was  perfectly  well  acquainted  with  the 
mode  in  which  they  were  fitted  up  interntdly,  and  he  had 
brought  the  plans  of  one  of  the  old  boats  with  him  ;  but 
since  that  the  Hince  Imptrial  and  Emperor  had  been 
built 

Mr.  Chadwiek  said  the  two  great  points  to  be  con- 
sidered were,  what  could  be  done  for  the  prevention  of 
sea-sicknsss,  and  for  securing  ventilation. 

Mr.  Maskreir— The  first  point,  of  course,  is,  whatai« 
the  dimensions  of  the  vessels.  Has  that  been  deter- 
mined f 

The  Chairman  said  at  present  it  was  assumed  that,  as 
la>ae  vessels  wen  now  running  between  Folkistone 
and  Boulogne,  and  Dover  and  Cilais  as  the  French  har- 
bours would  admit  The  Committee  wished  to  elioit,  if 
possible,  some  mode  by  which  some  of  the  inconveniencas 
attending  the  present  class  of  vessels  might  be  avoided. 

Mr.  Maokrow  said  he  came  up  under  the  impression 
that  the  Committee  were  considering  those  very  large 
schemes  whiuh  were  now  before  the  public. 

The  Soeietarj  said  the  present  object  was  rather  to 
see  what  could  be  done  with  the  existing  vessels,  to 
make  tkem  mote  commodious  and  agreeable  for  the 
passengers. 

Mr.  Maokrow  siid  in  1854  they  had  gained  about  25 
feet  in  the  length  and  4  feet  in  the  beam,  fle  remem- 
bered at  the  time  of  the  Spithead  Review,  when  there 
was  a  considerable  gale,  a  vessel  called  the  Albtrt  Victor 
being  chartered  to  carry  passengers  out  from  Dover,  or 
some  point  along  the  coast,  to  see  the  review.  Of  course, 
as  the  weather  turned  out  very  rough  she  brought  but 
very  few  passengers;  but  the  captain  stated  that  she 
made  a  most  excellent  passage.  She  was  a  vessel  with  a 
deck-house.  If  there  is  a  question  of  extra  accommoda- 
tion and  ventilation,  it  appeared  to  him  that  if  ^ou  could 
not  get  it  in  breadth  you  must  go  to  height  Ihe  vessel 
he  referred  to  was  like  some  of  the  vessels  to  be  seen  on 
the  Thames,  and  it  was  doubted  whether  it  was  advisable 
to  send  such  a  vessel  through  a  gale ;  but  the  captain 
assured  him  that  her  behaviour  was  most  excellent,  and 
that  if  more  passengers  had  come  they  would  have  had  a 
far  better  passage  iu  her  than  in  many  of  the  other  ships 
which  were  supposed  to  be  more  sea-worthy.  As  a 
naval  architect  he  should  hardly  l»»78  •"!»!*'«i;»<*  " 
vessel  for  the  Channel  passage;  ^"■^  .^}^f^  "f* 
breadth  was  limited,  it  was  clear  Miy  extra  aocommoda- 
Uonmust  be  ioA.^^^^^^^^^^^^^ 
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lord  ClareuM  Paget  a»ked  if  the  Albert  Victor  was 
about  the  eame  length  as  the  vessels  plying  between 
Dover  and  Calais. 

Mr.  M»ckrow  said  he  thought  she  was  somewhat 
longer;  she  was  230  feet  long  and  25  feet  beam,  the  deck 
house  stood  about  six  feet  above  the  gunwale ;  it  was 
entirely  on  the  deck,  and  there  was  a  promenade  deck 
over  that.  He  did  not  know  what  had  become  of  her 
lately  ;  ho  believed  she  had  been  a  blockade-runner,  and 
was  afterwards  converted  into  a  saloon  steamer. 

The  Chairman  said  a  vessel  of  that  kind  ran  for  some 

time  between  Folkstone  and  Boulogne,  called  the  lord 
Warden.  He  understood  she  behaved  very  well  at  sea, 
but  there  was  a  difficulty  in  entering  the  harbours  :  the 
wind,  when  athwart  her,  caught  the  deck-house  and 
created  a  difficulty. 

The  Seeretary  said  the  committee  had  been  informed 

that  deck-house  steamers  were  almost  inadmissible  on 

that  station,  because,  however  well  they  might  behave  at 

sea,  they  were  extremely  dangerous  entering  the  harbours 

,  in  a  gale. 

Kr.  liggiaf  said  be  crossed  with  Captain  F»nl,  the 
Commodore  of  that  service,  in  the  Lord  V'urden, 
in  one  of  tiie  most  tcrriGc  gales,  and  he  never  was  in 
a  better  vessel  in  his  life.  He  never  heard  one  word 
of  difficulty  about  the  deck-house.  He  had  heard,  how- 
ever, that  when  the  new  boats  came  out  the  L»rd  )t-'ardet> 
was  reduced  to  a  cargo  boat,  and  the  deck-house,  being 
in  the  way,  was  taken  o6f.  There  was  not  the  least 
difficulty  in  her  entering  the  harbour  on  the  occasion 
referred  to.  There  were  scarcely  any  passengers  on 
board,  because  it  was  so  rough,  and  therefore  he  could 
not  jndge  as  to  the  amount  of  sea  sickness.  He  only 
crossed  himself  because  it  was  so  rough,  to  see  the 
behaviour  of  the  boat.  He  was  quite  sure  it  would  be 
useless  trying  to  prevent  sea-sickness. 

Kr.  (Siadwiek — I)o  yon  mean  to  wy  there  are  no 
means  of  reducing  sea-sickncM  but  by  having  the  vessel 
of  great  length. 

Hr.  Liggins — There  are  no  means,  Mther  by  length  or 
otherwise,  of  preventing  siea-sickneas,  in  my  opinion. 

Kr.  Kackrow  said  accommodation  for  a  few  passengers 
might  be  found  in  the  way  of  swinging  cots,  but  with  the 
present  size  of  boats  the  majority  of  the  passengers  could 
not  be  provided  for  in  that  way.  There  might  be  a  range 
of  berths  witii  swinging  cots,  as  was  done  in  the  sick 
bays  in  the  transport  vessels.  He  would  replace  the 
sofas  by  swinging  cots  in  a  double  tier,  as  was  done  in 
the  Serapu  Indian  transport.  There  was  a  plain  upright 
stanchion,  with  a  projection  on  it  from  which  the  cot 
hung,  something  like  a  common  hammock. 

Kr.  Chadwiok  asked  if  flexible  suspenders  were  used. 
He  understood  they  had  been  introduced  for  the  trans- 
port of  sick  in  America,  with  very  great  advantage. 

Kr.  Kaokrow  said  they  had  been  used  to  some  extent, 
he  believed,  in  the  Princt  Fiederick  William,  which  had 
lately  been  fitted  for  a  yacht,  and  she  had  one  of 
these  suspended  berths  in  the  cabin,  hnng  with  gim- 
bals; tho^  occupied  an  enormous  space,  and  if  this 
sort  of  thmg  were  introduced  generally,  it  would  very 
much  curtail  the  cabin-space,  and  there  would  be  only 
room  for  one  tier,  for  there  was  only  just  depth  enough 
in  the  vessel  for  one  to  be  fitted. 

The  Secretary — Do  you  think  that  the  present  ar- 
rangement of  cabins — the  main  cabin,  the  ladies'  cabin, 
the  steward's  pantry,  and  the  water-closets  and  so  on,  is 
as  good  as  it  can  be  ? 

Kr.  Kaekrow — I  do  not  think  we  could  much  improve 
it.  The  ladies'  cabins  are  as  near  midships  as  possible,  in 
order  to  avoid  the  pitching  and  sending  motion,  'ihe 
steward's  pantry  takes  up  very  litUe  room,  and  in  a 


paddle  steamer  the  engines  must  ocenpy  the  centre  of 
the  vessel.  The  water-closets  are  placed  close  to  the 
ladies'  cabin,  for  their  convenience  when  unwell. 

■  Lord  Clarence  Paget — Do  ^ou  think  that  the  deck- 
cabin  could  be  substituted  in  these  vessels  for  that 
dreadful  black  hole  of  Calcutta  below.  The  last  time 
we  met,  a  gentleman  sucf^csted  a  compromise,  namely^ 
that  we  should  have  a  deck-cabin,  but  that  it  should  be 
rather  sunk. 

Kr.  Kaekiow— That  is  like  the  Lord  of  the  ItUt  and 
the  Lady  of  Iht  Lake,  which  run  from  Southampton, 
both  of  which  vessels  were  built  by  my  firm.  The 
Lady  of  the  Laht  is  an  improvement  on  the  first  oney 
as  we  have  carried  the  sponsons  over  the  side  well, 
with  the  paddle-box  right  round ;  she  is  a  very  nice 
boat,  and  much  ncmired  by  every  one,  and  I  believe 
they  are  projecting  another  litUe  fleet  like  her ;  the 
windows  come  just  above  the  rails. 

The  Chairman  said  this  plan  had  been  suggested  by 
Captain  Scott,  R.K.,  and  that  the  surface  of  the  deck 
Aould  not  be  higher  than  the  vessel's  bulwarks,  so  as 
not  to  catch  the  wind. 

Kr.  Kackrow  said  in  the  Lady  of  the  Lake  the  bul- 
warks were  open,  so  that  the  air  came  direct  into  the 
windows  round  the  top  of  the  cabin.  If  the  length  and 
breadth  of  the  vessels  were  limited,  any  increase  of 
capacity  must  be  gained  in  height. 

Admiral  Onunanney  asked  what  room  there  would  be 
for  walking  on  deck. 

Kr.  Kaekrow  said  by  the  plan  before  him  there  was 
a  space  of  four  feet  round  the  raised  deck  house.   With 
regard  to  artificial  ventilation,  he  said  that   could  be 
obtained  to  any  amount  by  means  of  a  fan.    Of  course 
there  would  be  a  littie  addition  to  the  weight  of  the 
hull  by  the  addition  of  the  raised  deck  house,  and  the 
object  had  always  been  to  diminish  that  as  much  as 
possible,  and  to  liave  the  greatest  power  poasible,  so  as  to 
reduce  the  length  of  the  voyage  to  the  smallest  Umit.  Of 
course,  if  there  were  any  weight  added  there  would  be  so 
much  more  resistance,  and  greater  power  would  be  required 
to  get  the  vessel  through  at  the  same  speed.    He  appre- 
hended that  on  the  top  of  the  deck-house  they  would 
want  a  skylight  and  seats  on  the  top,  which  would  all 
add  to  the  weight.    If  he  had  known  that  this  was  the 
point  to  which  the  committee  were  directing  thmr  atten- 
tion, he  would  have  come  better  prepared  on  the  subject. 
Some  of  the  old  boats  had  behaved  very  uneasily,  and  it 
had  been  the  impression,  as  it  was  lus  own  tor  many 
years,  that  a  great  deal  of  rolling  motion  would  result 
from  the  centre  of  gravity  being  too  high,  but  this  im- 
pression was  now  to   a  great  extent  removed.     The 
Emerald,  on  the    Ostend   line,    behaved   capitally.      It 
was  true  she  was  two   feet  deeper  than  any  they  had 
built,  being  increased  from  11  to  13  feet  of  water  in 
depth,  but  he  was  told  she  behaved  admirably.    That 
confirmed  him  in  the  idea  that  the  deck-hotiso  principle 
was  the  right  one  for  this  class  of  vessels. 

The  Chairman  asked  in  what  way  Mr.  Mackrow  would 
propose  to  use  artificial  ventilation — by  exhausting  the 
foul  air  or  driviog  in  (resh  air  ? 

Kr.  Kaekrow  said  he  should  force  in  the  f^esh  air 
through  pipes  fitted  with  louvres,  by  which  it  could  be 
ref^ulated  as  was  desired.  This  was  done  in  the  MagdaU 
and  Cyclops,  and  any  amount  of  fresh  air  could  be 
obtained.  Ho  had  no  doubt  that  when  they  got  to 
Calcutta,  instead  of  going  on  deck  to  get  fresh  air 
they  would  go  below,  for,  the  fan  being  alwaya  at 
work,  there  would  be  a  thorough  supply  of  air  always 
circulating.  A  bottie  of  eau  de  Cologne  thrown 
down  occasionally  would  be  of  immense  benefit.  They 
hud  just  supplied  a  small  boiler  for  the  purpose  of  work- 
ing Ihe  fans.  Originally  they  were  worked  by  one  of 
the  small  marine  boilers,  but  of  coarse  that  would  be 
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a  veiy  expeaaiTe  proceM   when  the   yeaaels  were  in 
harbour. 

Mr.  Liggina  said — On  Friday  evening  next,  I  am  to 
read  a  paper  at  the  Institate  of  Naval  Architects,  of  which 
I  am  an  associate,  on  this  subject  of  Channel  service 
which  is  "to  be  followed  by  a  more  elaborate  one  by  one  of 
onr  presidents,  but,  having  met  Mr.  John  White,  who 
was  here  last  week,  he  recommended  my  coming 
to  give  any  information  I  coold  to  this  committee. 
Therefore,  anything  I  may  say  now  will  bo  rather  fore- 
stalling my  paper,  but,  as  the  more  it  is  published  the 
better,  I  will  give  you  its  purport  shorUy,  which  is 
condemnatory  of  the  grand  schemes  of  a  gigantic 
nature  sach  as  were  illustrated  in  the  Oraphie  the  other 
day.  In  the  first  place,  I  think  it  is  impossible  ever  to 
^et  money  for  such  projects,  and,  if  it  were  obtained, 
tt  would  be  many  years  before  we  should  derive  the 
tjeaefit  of  it,  and  therefore  we,  on  behalf  of  ourselves  and 
those  of  our  friends  who  suffer  from  the  present  incon- 
veniences, should  direct  our  minds  to  utilise  the  present 
means  that  can  be  adopted.  I  am  glad  to  hear  that  the 
views  I  hold,  which  are  derived  from  great  experience 
and  travel,  are  also  held  by  this  Committee.  At  the 
same  time,  I  think  it  is  utterly  impossible  to  provide 
for  the  large  number  of  travellers  who  now  go  to 
the  Continent  with  our  present  boats,  and  thut 
we  should  build  a  superior  class  to  those  now  em- 
ployed. The  boats  in  the  Belgian  service  are  much 
supierior  to  the  South  Eastern;  they  are  longer  and  faster, 
and,  being  larger,  have  much  more  cabin  and  deck  area; 
and  that  higgledy-piggledy  appearance  of  the  people 
that  is  shown,  though  somewhat  exaggerated,  in  the 
picture  in  the  Oraphie,  is  to  a  great  extent  avoided. 
If  a  person  could  have  a  little  decent  accommodation 
for  lying  down,  I  think  in  many  cases  that  would 
prevent  their  being  sick.  Therefore,  I  think  it  is 
absolutely  necessary  that  ships  with  larger  cabin  area 
should  be  provided,  though  no  doubt  great  improve- 
ments might  be  made  in  the  present  boats.  I  believe 
the  reason  the  deck-house  was  taken  from  the  Zord 
Warden,  as  I  said  just  now,  was  that  she  was  no 
longer  used  for  the  passenger  service,  being  superseded 
by  larger  boats,  and,  therefore,  the  deck-bouse  was  taken 
off  to  adapt  her  to  carrying  cargo.  I  never  heard  of  any 
complaint  as  to  her  sea-going  qualities,  but  have  edways 
heard  passengers  speak  of  her  in  the  highest  terms. 
These  deck-bouses  can  be  ventilated  by  openings  over- 
head and  on  each  side,  allowing  a  free  current  of  air  to 
circulate. 

The  Seeretary — Perhaps  you  will  just,  before  going 
further,  kindly  inform  the  Committee  what  your  experi- 
ence has  been  in  these  matters. 

Xr.  Liggins — I  am  not  a  professional  seaman,  but 
having  had  great  affection  for  the  sea,  and  having  the 
opportunity  of  indulging  it,  I  have  studied  it  and  prac- 
tised it  the  whole  of  my  life.  I  have  been  a  ship-owner 
and  a  successful  one,  and  therefore  I  know  a  good  deal 
about  the  construction,  repairs,  and  management  of 
▼easels.  I  have  crossed  the  Atlantic  eighteen  times  in 
ships  of  my  own,  and  in  the  Koyal  Mail  and  Cunacd 
Companies'  vessels,  and  having  done  that  with  my 
eyes  open,  I  think  I  can  form  an  opinion.  With 
regard  to  the  English  Channel,  I  have  never  crossed  it 
more  than  fourteen  times  in  one  week,  or  more  than  twice 
ia  one  day,  but  last  year  I  did  cross  it  twice  in  one  day,  on 
board  the  Livonia,  and  I  suppose  altogether  I  may  have 
crosaod  it  about  five  hundred  times  in  various  kinds  of 
vessels,  from  an  open  boat  to  a  Channel  steamer.  I 
happen  to  be  a  friend  of  Mr.  Ashbury,  who  is  so  distin- 
guished as  a  yachting  man,  and  last  year  I  spent  two 
months  on  board  the  Livonia,  eu-ound  the  coast  of 
England,  Ireland,  and  Scotland.  Both  in  the  Livmiia  and 
the  Cambria,  Mr.  Ashbury  has  gone  to  the  expense  of 
about  £100  to  have  a  swing  cot  fitted  up  for  his  own  use. 
Thatswingcotisof  a  longitudinal  box  shape,  suspended  on 
ginbali,  like  a  mariner's  compass.    I  had  charge  of  Mr. 


Ashbury's  yacht  in  a  raoe  from  Dover  to  Liverpool 
last  year,  when  there  was  nobody  on  board  but  myaeli^ 
and  a  smart  gale  coming  on  in  the  Irish  Chumel, 
I  found,  from  the  bad  manner  in  which  the  builder 
had  dono  his  work,  my  bed  was  untenable.  I 
tried  the  swing  cot,  and  1  must  say  a  more  wretched, 
miserable,  unsatisfactory,  disagreeable  thing  I  never 
slept  in  in  my  life.  Still  I  was  safe  from  being  pitched 
out,  and  to  that  extent  it  was  an  improvement  on  my  own. 
But  there  was  a  nasty  jerking  motion  with  it,  and  I  am 
satisfied  you  cannot  mtroduoe  such  articles  as  these 
swinging  cots  without  the  risk  of  having  to  pay  pretty 
heavy  damages  for  injuries.  You  must  recollect  that 
these  gimbals  must  have  a  frame  on  which  they  are  sup> 
ported,  which  must  be  sufficiently  far  off  from  the  cot  to 
allow  of  its  swinging  properly,  for  it  sometimes  m^ea  a 
considerable  arc  as  uie  ship  rolls.  Whether  that  distance 
is  enough  to  ^et  your  ankle  in,  and  break  your  foot  off, 
or  only  sufficient  to  crush  your  fingers,  would  make  very 
little  difference  to  the  surgeon,  but  it  would  be  a  .very 
serious  thing  i^  after  a  smart  storm,  you  found  sevonu 
of  the  passengers  with  their  hands  or  feet  torn  o£^  or 
their  knees  dislocated,  or  other  injuries,  by  contact  with 
the  edgfe  of  the  framework.  Mr.  Ashbury,  from  practice, 
manages  pretty  well,  and  I  have  never  heard  of  bis  being 
injured,  but  I  felt  it  was  verjr  dangerous,  and  therefore 
I  never  slept  in  it  a  second  tima  I  am  never  sick,  and 
therefore  do  not  want  it.  It  is  a  costly  and  cumbersome 
thing  to  fit  up,  because  yon  most  have  a  weight  sus- 
pended underneath,  to  balance  it,  as  is  the  case  with 
swing-tables.  That  requires  an  amount  of  depth 
which,  in  these  shallow  boats,  is  very  difflcnlt  to 
obtain.  Unless  you  have  double  gimbals  I  do  not 
see  much  use  in  having  swing  cots  at  all.  Dr. 
Cotton,  of  the  Hospital  for  Consumption,  says  it  is  not 
the  stomach  which  is  the  cause  of  sea-sickness,  but  it  is 
the  effect  of  the  motion  upon  the  brain,  and  the  stomach 
sympathises  with  it.  It  is  evident  that  if  we  lie  on  a 
bed  in  a  cabin,  and  it  keeps  moving  about,  the  room 
itself  appears  to  move,  and  it  thus  produces  the  same 
effect  upon  the  brain,  and  I  believe  it  has  more  influence 
on  the  mind  and  on  the  stomach,  than  the  actual  motion 
itself.  I  know,  from  observation  and  experienoe,  that  if 
you  can  get  people  to  lie  down  on  a  fixed  bed  and  close 
their  eyes  they  are  much  less  likely  to  be  ill  than  in 
these  swinging  eots.  I  have  made  cots  myself  and  have 
slept  in  them  afterwards,  and  have  tried  hammocks,  and 
they  are  very  well  to  me  who  am  not  sick,  but  they  are 
very  objectionable  to  sea-sick  people.  When  in  a  ham- 
mock they  see  the  beam  over  their  heads  apparently 
swinging  backwards  and  forwards,  and  that  produces  the 
effect  I  have  spoken  of. 

The  Chairman — StiU,  Mr.  Ashburjr  has  adopted  this 
swinging  cot  in  his  second  yacht,  having  tried  it  in  ths 
first. 

Kr.  Liggins — ^Yes. 

The  Chairman— Admiral  Ryder,  who  was  here  the 
other  day,  told  us  that  he  never  goes  to  sea  without 
adopting  some  expedient  of  that  kind  for  suspending 
himself. 

Mr.  Liggins— If  he  does  so,  and  feels  the  benefit  of  it, 
I  can  say  no  more.  My  opinion  is  that,  for  the  comfort 
of  passengers,  a  comfortable  sofa  bed  is  the  best.  I 
would  have  the  sofas  made  more  comfortable  than  at 
present,  much  wider,  so  that  a  person  might  lie  down 
safely  without  rolling  off  on  to  the  floor.  They  might 
ulso  be  fitted  with  Ixnrds  hanging  down  at  the  sides, 
which  in  rough  weather  might  be  turned  up  so  as  to  form 
a  side. 

Mr.  E. ;.  Be«d— The  last  time  I  crossed  the  Channel  I 
put  that  theory  about  lying  down  to  the  test.  I  had 
very  bad  journeys  across,  both  in  going  over  and  on  the 
return.  I  went  below  before  the  vessel  started,  and 
lay  down  and  closed  my  eyes,  but  I  got  much  worse  than 
I  had  been  at  all  on  any  previous  occasion,  and  went  on 
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deck  in  a  perfectly  miserable  condition.    It  was  the  first 
time  for  several  years  that  I  had  been  actually  sick. 

K^jor-General  Eardley  Wilmot— Might  not  that  be 
for  want  of  ventilation  P 

Mr.Eeed— Perhaps  so;  butmerely  lying,  down  shutting 
your  eyes  in  any  sliip,  I  am  satisfied,  would  not  prevent 
aicknces. 

The  Secretary  asked  Mr.  Liggins  if  his  views  were 
consistent  with  using  the  present  boats,  or  whether  it 
waa  necessary  to  have  entirely  new  ones  P 

Mr.  liggina — I  think  they  might  be  rery  materially 
improved  in  many  little  matters,  but  I  should  suggest 
that  proper  boats  bo  built,  with  a  sufficient  amount  of 
room  to  give  passengers  comfortable  accommodation,  and 
that  is  quite  consistent,  I  believe,  with  the  present 
hiurbours.  I  only  look,  of  course,  to  Boulogne.  In  the 
paper  I  shall  read  on  Friday,  I  shall  show  shortly  how 
that  may  be  done.  With  regard  to  swinging  in  the 
harbours,  I  do  not  see  any  necessity  for  iSint,  for  the 
vessels  might  easily  be  made  shtup  at  both  ends,  to  avoid 
the  necessity  of  turning. 

The  Chairmiin — How  would  this  affect  the  arrange- 
ments for  first  and  secend-class  passenger  accommodation 
in  the  boat  P 

Kr.  Liggins — I  do  not  know  why  the  first-clan 
passengers  should  not  go  first,  except  that  perhaps  in 
very  rough  weather  there  is  more  wet  forward,  but  the 
boat  could  be  turned  directly  she  got  out  of  the  harbour. 
Still,  I  believe  there  is  room  to  turn  much  larger  boats 
than  now  go  to  Boulogne. 

Kr.  Beed — Has  the  Committee  any  evidence  with  re- 
gard to  the  stability  of  these  various  passenger  steamers  ? 

The  Chairman — I  think  not. 

Hr.  Beed  —  The  qualities  of  these  boats  are  ex- 
tremely different  as  to  their  stability,  as  is  apparent  to 
everyone  on  looking  at  them.  It  would  be  very  easy, 
on  a  fine  day,  by  a  simple  experiment,  to  ascertain 
their  stability,  and  I  should  think  the  proprietors  would 
be  disposed  to  facilitate  that.  It  seems  to  me  one  of  the 
most  randamental  principles  is  to  have  a  proper  adjust- 
ment of  stability  in  the  first  place  to  check  Uie  rolling. 
The  rolling  was  very  violent  on  the  last  occasion  I 
crossed.     One  of  the  boats  rolled  very  badly  indeed. 

Mr.  liggins— "With  regard  to  ventilation,  I  agree  that 
a  great  deal  may  be  done  by  a  little  fan,  driven  by  an 
engine,  sending  the  air  in  in  finely  divided  streams 
through  the  floor,  adjusting  it  as  required.  Then,  again, 
there  is  no  proper  sitting  or  lying  accommodation  on 
deck.  There,  again,  the  difficulty  is  in  the  narrowness 
of  the  boats.  I  think  there  ought  to  be  comfortable 
sofa-seats,  six  feet  long,  or  a  little  longer,  such   as  arc 

frovided  on  the  boats  from  Southampton  to  the  Channel 
slands,  which  are  always  taken  possession  of  by  the 
ladies.  I  do  not  see  why  something  of  the  kind  might  not 
be  arranged  between  Dover  and  Boulogne.  An  awning 
might  be  made,  to  put  upon  them  in  wet  weather,  and 
take  down  when  not  required.  It  is  these  little  things 
which  really  make  all  the  difference  between  comfort  and 
discomfort  in  the  passage.  The  quickest  passage  on  re- 
cord is,  I  think,  that  of  the  Victoria  from  Boulogne  to 
Dover,  in  one  hour  and  31  minutes,  and  I  suppose  we 
shall  not  be  able  to  get  boats  of  this  size  to  go  faster.  To  do 
a  journey  of  2d  miles  in  an  hour  and  a  quarter  we  should 
require  boats  of  probably  250  or  300  feet  long.  We  might 
get  magnificent  vessels  of  a  light  draught  of  water,  but 
they  would  be  very  costly ;  still  I  think  they  would 
meet  the  public  wants,  and  would  render  unnecessary 
any  of  the  vast  outlays  that  are  proposed  by  other 
schemers.  My  idea  is  it  would  be  much  better  to  do  the 
thing  properly,  by  having  good  boats.  lu  my  paper  I 
draw  attention  to  the  finest  specimen  of  passenger  boat 
that  I  know  of — that  is  the  Scotch  vessel  Jonii,  in  which 
I  have  travelled  many  times.    She  runs  on  the  wmtern 


coest  of  Scotland  from  Olaagow  to  the  Orinnan  Canal, 
taking  passengers  for  the  whole  west  coast  of  Scotland. 
She  goes  there  and  back  every  day,  and  a  portion 
of  the  voyage  is  sometimes  very  rough,  particularly  at 
the  entrance  of  Loch  Fyno.  She  has  a  deck-house  fore 
and  aft.  There  is  a  similar  boat  to  bo  seen  on  the 
Thames,  one  of  the  old  blockade  runners,  fitted  up  as  a  paa- 
sengerboat.  The /ono  goes  21  miles  an  hour.  Ihaveseca 
her  on  a  Sunday  with  4,000  passengers  on  board,  though 
of  course,  they  are  very  much  crowded.  Dimensions  of 
the  lona  are  as  follows: — Length,  255  o  feet;  breadth, 
250  ft. ;  depth  in  hold,  90  ft. ;  draft  of  water,  -4  6  ft.  ; 
lireadth  over  paddle-boxes,  44-0  ft. ;  gross  tonnage, 
390^^,-^,;  registered  tonnage,  112tVJj;  nominal  hone- 
power,  180  ;  indicated  ditto,  800  ;  speed  (trial  trip),  21 
miles ;  speed  (working),  19  miles ;  number  of  pas^nger* 
licensed  for,  1,400.  I  am  inclined  to  think  that  I  could 
arrange  such  a  vessel  with  increased  depth,  say  eight  feet 
draft  of  water,  to  get  over  all  the  present  difiiculties. 

Lord  Clarenoe  Paget — Have  you  any  suggestions  to 
offer  as  to  landing  and  embarking  P 

Kr.  Liggins — I  have,  but  it  is  so  simple  that  it  almost 
speaks  for  itself.  One  of  the  greatest  discomforts  is  to  get 
out  of  a  train  on  a  rainy  or  snowy  day,  and  having  to 
walk  a  considerable  distance  with  an  umbrella,  carry- 
ing your  carpet-bag,  and  attending  to  those  who  are 
with  you.  All  that  ought  to  be  done  under  cover. 
The  train  should  go  under  a_  shed,  just  sufficiently 
high  to  admit  it — not  an  expensive,  grand  constmction- 
Thon  the  passengers  might  walk  under  cover  to  the 
deck  of  the  steamer,  and  they  would  be  at  the  door  of 
their  cabin  without  the  necessity  of  putting  up  an 
umbrella.  The  same  could  be  done  on  uie  French  side. 
The  rail  there  is  already  along  the  aide  of  the  west  quay  ; 
if  they  choose,  the  passengers  can  land  on  the  wait 
side.  I  understand  they  are  going  to  bring  the  rail  at 
once  to  the  east  quay,  to  oblige  the  shopkeepers  of  the 
town,  who  do  not  Uke  the  passen^^en  taken  away  &oin 
their  shops.  Another  very  great  point  is  the  arrangement 
of  the  baggage.  One  of  the  greatest  drawbacks  to 
travelling  is  the  constant  anxiety  of  looking  after  your 
baggage.  If  a  man  is  going  to  Vienna  or  Berlin  he  i> 
sure  not  to  want  his  heavy  baggage  until  he  gets  to 
Paris,  and  it  might  all  be  put  into  large  boxes,  which 
might  be  arranged  half  the  size  of  a  railway  truck,  so 
that  two  such  boxes  would  occupy  a  truck,  and  they 
could  be  easily  lowered  from  the  train  into  Uie  hold  of 
the  steamer  oy  A  steam  crane.  It  would  occupy  a 
very  few  minutes,  and  would  remove  all  anxiety  on  the 
part  of  the  passengers. 

The  Chairman— You  are  aware  that  small  parcels  and 
other  luggage  are  frequently  put  in  wicker  cases,  and 
pass  the  frontier  in  that  state. 

Kr.  Liggins — Certainly.  That  is  an  arrangement 
for  the  convenience  of  travellers,  and  I  think  it  ought  to 
be  carried  further.  It  has  been  in  daily  use  for  many 
years  in  the  United  States,  and  what  can  be  done  there 
can  be  done  here.  They  have  a  splendid  system  there 
of  checking  your  luggage.  You  may  go  the  whole  way 
from  Baltimore  Ut  new  Ifork  with  the  greatest  comfort. 
After  going  some  distance  in  the  train  you  find  yon 
have  run  against  the  side  of  the  river,  and  in  a  few 
minutes  more  you  are  on  the  deck  of  a  steamboat  without 
moving  from  the  carriage.  If  you  like  yon  can  get  oat, 
walk  down  a  broad  sturcase,  go  into  the  saloon  and 
have  a  good  luncheon,  and  presently  yon  are  on  the 
other  side.  This  steam-ferry  business  is  simply  a  copy 
of  what  has  been  many  years  in  existence  in  the  United 
States. 

Lord  Clarence  Paget  —With  regard  to  the  ticket,  would 
it  not  be  a  great  convenience  if  the  tickets,  instead  of 
beint;  taken  on  board  the  vessel,  were  given  up  on  the 
landing-place  f 

Kr.  Liggins — Certainly ;  I  was  coming  to  thAt,  and 
also  to  another  cUms  of  tioketa,  for  ue  porpoae  of 
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cheoking  baggage.  Referring  again  to  the  jonme; 
from  Baltimore  to  New  York,  at  a  further  stage 
TOO  have  some  distance  to  go  on  a  river  steamer, 
where  there  is  every  possible  accommodation,  and  she 
goea  at  the  rate  of  aboat  fifteen  miles  an  hoar 
Whilct  on  board  I  noticed  two  clerks  coming  round, 
and  one  of  them  asked  me  if  I  wanted  my  baggage 
checked  on.  Having  only  been  two  days  in  the 
States,  I  did  not  know  what  he  meant.  He 
had  a  basket  before  him,  full  of  little  round 
metal  tickets,  the  size  of  a  penny-piece,  and  the 
other  man  had  a  book.  He  explained  that  if  I  was 
going  tp  New  York  I  might  give  him  my  ticket  for  my 
luggage,  and  for  the  charge  of  one  shilling  they  would 
seo  that  it  was  conveyed  from  the  vessel  to  any  hotel  I 
wished  to  go  to,  or  to  any  private  house.  I  asked  a  gen- 
man  if  it  was  all  right,  who  informed  me  it  was,  and  I 
then  trusted  him  with  the  check  the  railway  had  given  me 
for  my  luggage.  This  was  registered  in  the  man's  book, 
and  he  told  mo  that  I  should  find  my  luggage  there  be- 
fore I  was  there  myself.  "When  I  landed  for  the  first 
time  in  my  life  in  New  York,  I  had  nothing  to  carry 
but  my  umbrella,  and,  having  some  knowledge  of  the 
city  from  a  map,  I  walked  up  to  the  St.  Nicholas  hotel. 
When  I  got  there  I  gave  in  my  name,  and  the  clerk 
said,  "  Your  luggage  has  arrived  some  time  ago ;  it  is 
in  No.  19."  I  went  to  No.  19,  and  there  I  found  it  un- 
corded and  ready  for  oso.  It  was  a  very  great  comfort ; 
and  all  that  cost  me  one  shilling.  'Xhese  little  things 
greatly  facilitate  the  comfort  and  convenience  of 
travelling. 

Kr.  B««d  observed  that,  with  reference  to  patting 
luggage  into  boxes  for  cities  like  Berlin,  it  must  be  re- 
membered that  luggage  most  be  opened  on  crossing  the 
frontier  or  at  Cologne. 

Ur,  Liggins  said  of  course  they  could  not  interfere 
with  Custom-house  rules,  but  he  referred  rather  to  the 
transit  to  Paris.  Most  persons  stayed  a  day  or  two  at 
Paris,  when_  they  would  want  their  baggage.  In  reply 
to  a  suggestion  of  the  Chairman,  that  passengers  might 
entrust  their  keys  to  some  official,  in  order  that  the 
baggage  might  be  searched,  he  said  he  did  not  think 
buGea  would  like  to  have  their  baggage  looked  at  in 
that  way.  Some  persons  advocated  the  examination  of 
baggage  between  England  and  the  Continent  on  board 
the  steamers,  but,  speaking  from  some  experience,  he 
thought  there  was  nothing  more  disagreeable.  It 
m^ht  easily  be  proved  by  going  down  the  river 
and  meeting  any  of  the  Continental  steamers,  where 
the  examination  was  frequently  conducted  by  the 
Custom  officials  in  coming  up  from  Gravesend.  When 
it  took  place  at  six  or  seven  in  the  morning  it  was 
very  annoying  indeed,  particularly  to  ladies,  and  he  had 
known  instances  in  which  they  refused  to  have  thair 
baggage  looked  at,  but  that  offended  the  offions,  and 
caused  some  unpleasantness.  He  did  not  therefore  ap- 
prove of  examining  baggage  on  the  voyage,  when 
people  were  sea-sick,  and  he  thought  the  proposals  must 
emanate  from  persons  who  had  had  no  Channel  ex- 
perience. Putting  the  baggage  on  board  in  boxes, 
as  he  had  suggested,  would  save  a  deal  of  time,  as 
well  aa  the  damage  which  was  frequently  done,  and  for 
which  the  excuse  was  that  there  were  only  so  many 
minutes  allowed,  and  they  could  not  take  proper  care. 
It  waa  obvious  that  if  you  had  to  handle  fifty  packages 
insteetd  of  one,  it  most  take  some  time.  With  a  steam 
crane  it  might  be  done  very  easily,  and  by  lower- 
ing the  boxes,  running  on  rails,  it  might  easily 
be  shifted  to  an^  portion  of  the  hold  required.  In 
his  opinion,  very  little  could  be  done  with  the  present 
boats  to  meet  the  necessity  of  the  case,  but  he  thought 
it  would  be  more  to  the  advantage  of  railway  com- 
panies to  get  proper  boats,  as  they  would  then  get 
the  whole  of  the  traffic  between  the  two  countries, 
which  was  now  split  up  into  a  number  of  routes,  viz., 
Sonthampton  to  Havre,  Newhaven  to  Dieppe,  Folke- 


stone to  Boulogne,  Dover  and  Ciilais,  Dover  and  Ostend, 
London  and  Havre,  Txindon  and  Boulogne,  London  and 
Calais,  and  London  and  Ostend.  He  understood  that 
owing  to  the  improvement  of  the  Ostend  boats  a  great 
many  passengers  used  that  route  ;  laat  year  the  number 
being  25,151  outwards,  and  32,301  homewards,  being  a 
daily  average  of  69  out  and  88  home,  though,  no  doubt, 
that  route  was  affected  last  year  by  the  war  on  the  Con- 
tinent. There  could  be  no  doubt,  however,  that  the 
more  perfect  you  made  the  boats  and  the  shorter  the 
route,  the  more  certain  you  were  to  get  the  passengers, 
and  he  believed  there  was  yet  room  for  a  very  great  re- 
duction in  fares.  He  saw  no  reason  why  passengers 
should  not  be  carried  as  cheaply  hero  as  in  the  United 
States,  where  you  could  go  a  much  greater  distance  than 
from  London  to  Paris  for  less  than  £1.  He  believed 
that  if  the  first-cluss  fare  from  London  to  Paris  was  fixed 
at£l,  there  would  soon  be  at  least  a  thousand  passenerga 
daily  each  way. 

The  Chairman  asked  what  kind  of  boats  Mr.  Liggins 
suggested,  and  if  larger  boats  were  possible  with  the 
present  state  of  the  harbours  on  the  French  coast. 

Kr,  Ligglni  said  he  should  suggest  boats  very  much 
like  the  lona,  or  perhaps  larger.  Some  of  the  boats  now 
were  230  feet  long,  34  feet  beam,  66  feet  over  the 
paddle  boxes,  and  7  feet  draft  of  water.  The  length 
ought  to  be  extended  as  much  as  possible,  say  to  300 
feet,  which  would  give  a  very  roomy  boat.  He  was  re- 
ferring principally  to  the  harbour  of  Boulogne,  because 
he  considered  that  was  the  proper  route.  Calais  was  a 
little  insignificant  place  at  which  no  one  cared  to  stop, 
whereas  Boulogne  was  fashionable ;  it  was  only  about 
four  miles  further  by  sea,  and  was  an  hour  nearer 
Paris,  and  he  was  quite  certain  much  larger  boats  might 
enter  the  harbour  than  those  now  running,  for  the  har- 
bour had  been  much  widened  since  the  west  dock  had 
been  built.  He  was  also  of  opinion  that  the  best  sea 
route  was  that  between  Dover  and  Boulogne.  A 
straight  line  from  pier  to  pier  carried  you  clear  of  the 
Yam,  whereas  in  coming  from  Folkestone  the  route  lay 
very  close  to  the  Yarn,  and  some  six  or  seven  yearn 
ago  the  Victoria,  cutting  it  too  fine  in  order  to  save 
time,  got  into  broken  water,  did  not  rise  fust  enough,, 
and  the  sea  came  on  board  and  knocked  in  her 
foreward  deck.  A  plan  of  Boulogne  harbour  showed 
that  it  had  been  much  widened,  and  there  was 
room  for  much  larger  vessels  to  swing  in  than  the 
boats  now  running,  especially  just  opposite  the  dock. 
The  Victoria  and  Albert  royal  yacht  had  swung  there,, 
which,  he  believed,  was  considerably  over  300  feet  long. 
But  if  necessary  a  Y  piece  might  be  rut  out  of  one  side  of 
the  harbour,  to  allow  room  for  swinging.  He  was  not  a. 
shipbuilder,  but  if  the  class  of  boats  required  were  indi- 
cated to  gentlemen  like  Mr.  Reed,  he  had  no  doubt  they 
would  design  what  was  necessary.  With  regard  to  the 
fittings,  he  had  his  opinion  about  them,  but  prob.ibly 
experience  would  be  gained  while  the  work  was  going 
on,  and  the  plans  would  not  be  perfected  until  the  vessel 
was  finished.  He  had  no  objection  to  a  deck-house,  but 
the  principal  thing  was  to  have  greater  length.  There 
were  no  more  splendid  vessels  in  the  world  than  thu 
Holyhead  boats,  but  they  drew  too  much  water  for  this 
service.  If  a  piece  was  cut  off  the  bottom,  so  as  to  make 
them  more  fiat,  he  thought  they  would  form  a  very  good 
model  for  this  service. 

Xr.  B«ed  said  he  should  like  to  see  them  pitch  and 
roll  a  great  deal  less  than  they  did,  for  when  he  had 
crossed  he  had  seen  more  than  half  the  forecastle  dick 
right  under  the  solid  sea,  and  they  rolled  extremely. 

Mr.  Idggins  said  that  arose  in  a  great  measure  from 
their  being  driven  through  the  water  so  fast.  In  cross- 
ing the  Atlantic  in  {he  Atrato  he  had  seen  her  with  100 
feet  dean  under  the  water. 

Lord  Clarence  Paget  said  he  thought  it  was  near 
Holyhead  that  the  boats  came  to  grief- 
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Kr.  Beed  said  he  had  seen  it  the  whole  way  a«ron ; 
both  coming  and  going  they  rolled  very  heavily,  hut  he 
believed  this  might  be  got  rid  of  altogether  by  attending 
to  two  things,  first,  by  having  a  proper  adjustment  of 
stability,  giving  the  sume  attention  to  that  as  had  been 
given  to  other  matters,  and  next  by  making  them 
with  bilge  keels.  An  Admindty  corvette  had  been 
fitted  with  bilge  keels  six  feet  deep,  which  absolotely 
destroyed  everything  like  a  tendency  to  roll,  and  at  the 
same  time  there  was  no  appreciable  loss  of  speed  ;  it  was 
necessary,  however,  to  tuce  care  that  the  bilge  pieces 
were  not  made  too  long,  or  else  they  held  the  ends  of  the 
vessel  down. 

Kr.  Liggins  said  he  knew  a  case  in  which  passengers 
actually  refused  to  go  in  a  large  steamer  because  she 
rolled  so  frightfully.  The  company  put  two  bilge  pieces 
ui>on  her  about  six  or  eight  feet  under  water,  which  made 
her  very  steady  indeed,  but  took  a  knot  an  hour  off  her 
speed.  In  the  paper  he  was  about  to  read  he  suggested 
the  use  of  bilge  keels  or  centre  boards,  to  he  used  only  in 
the  deep  part  of  the  Channel  to  prevent  rolling. 

Vt.  Beed  said  that  Mr.  Fronde's  investigations  had 
absolutely  proved  that  such  a  device  would  not  check 
rolling.  With  regard  to  loss  of  sjyeed,  he  might  mention 
that  Captain  Jackson,  the  proprietor  of  the  steamers 
mnning  from  South  Wales  to  Waterford,  consulted  him 
with  regard  to  a  Scotch-built  vessel,  which  rolled  very 
badly.  He  was  opposed  to  bilge  keels,  on  the  ground 
that  they  would  destroy  both  the  speed  and  the 
steerage.  He  (Mr.  Reed)  advised  him,  however,  to  try 
them,  putting  them  well  up,  very  deep,  and  very  short. 
He  did  so,  and  the  result  was  that  the  rolling 
was  cured,  and  the  vessel  both  steamed  and  sailed 
letter  than  before,  because  there  was  not  the  time 
lost  in  rolling.  Captain  Jackson  assured  him  from  one 
of  the  worst  it  became  one  of  the  best  boats  on  the  line. 
The  bilge  keels  had  often  failed,  because  they  had  been 
put  in  the  wrong  place,  made  very  shallow,  and  carried 
to  too  great  a  length.  Mr.  Froude's  investigations  of 
wave  motion  had  proved  that  a  vertical  keel  was  abso- 
lutely useless  to  check  rolling.  He  referred,  not  to  the 
rolling  caused  by  pressure  or  canvas,  but  to  that  pro- 
duced by  the  wave-motion  of  the  sea.  The  great  point 
was  to  attend  to  the  stability  in  the  first  instance ;  and 
that  could  easily  be  done  now,  after  the  experiments 
made  in  the  navy.  Then  other  conditions  came  in  to 
limit  the  amount  of  stability  to  be  attained;  but  in  this 
-case  he  thought  it  would  be  most  valuable  if  the  owners 
of  the  boats  would  allow  an  experiment  to  be  tried  to 
determine  the  stability,  which  would  form  a  guide 
for  future  action.  Messrs.  Samuda  were  now  build- 
ing an  Austrian  yacht  from  his  design,  which  was 
to  be  fitted  with  bilge  keels ;  but  they  were  not  to  be 
affixed  until  after  she  had  been  tried,  so  that  it  would  be 
clearly  seen  whether  or  not  that  interfered  with  her 
speed.  It  was  quite  possible  that  in  a  paddle-stoamer 
they  might  be  so  close  to  the  paddles  as  to  interfere  with 
their  proper  action.  With  regard  to  ventilation,  he  quite 
agreed  with  the  system  of  artificial  ventilation,  and 
thoup;bt  the  ventilator  of  Mr.  Silber,  to  which  he  had 
previously  referred,  was  well  worth  attention. 

Kr.  Chadwiok  stated  that  the  best  ventilation  of  which 
iie  knew  had  been  done  in  France.  At  Paris,  the  late 
H.  Duvoir  Le  Blar.c  bad  contracted  for  results.  He 
-contracted  to  keep  the  air  warmed  at  any  tempa«ttire 
required,  and  to  remove  it  as  often  as  required,  and  in 
any  direction  required,  and  he  did  it.  He  contracted  for 
the  warming  and  ventilation  of  the  great  hospital  La 
Kiboisi^re,  to  keep  it  warmed  at  an  equal  temperature 
(60°  Fahr.),  and  to  change  it  every  hour,  night  as  well  as 
day,  at  a  rate  of  two  sous  per  bed,  or  for  a  space  of  66 
metres,  and  he  did  it  He  would  contract  to  cool  as  well 
as  ventilate,  and  would  do  it  by  leading  the  enter  air 
over  cooled  or  warmed  mtneti,  aa  zeqmitd.    The  plan 


of  ventilating  by  driving  in  air  he  rejected,  and  it  ia  mow 
rojected,  as  it  drives  the  air  in  channels,  leaving  stagnant 
sides  or  comers,  or  in  heaps  in  particular  puts.  The 
principle  which  he  adopted,  and  which  is  approved  by 
the  leading  authority  on  ventilation.  General  Morin,  my 
confrere  of  the  Institute,  is  the  principle  of  ventilation  bj 
aspiration — ^by  suction — and  the  rule  in  respect  to  it  is 
to  suck  the  air  out  as  closely  as  practicable  to  the  souroe 
of  vitiation.  On  shipboard  it  would  be  accomplished  by 
drawing  the  vitiated  air  from  above  the  hammocks,  close 
to  the  face  between  decks,  or  close  over  the  beds  in  cabins. 
In  houses  and  sick  rooms  it  had  been  done  by  leading 
the  tmmpet-monthed  suction-pipe  close  over  the  sleeper. 
Now,  why  oonld  could  not  all  tlus,  which  had  been  done 
in  hospitals  and  houses,  be  done  on  shipboard  ? 

Kr.  Beed  said  the  question  presented  no  difficulties 
with  regard  to  ships,  because  the  power  required  was  but 
a  small  fraction  of  that  constantly  at  command. 

Kr,  Chadwick  said  it  was  to  be  hoped  that  the  Earl 
Shipbuilding  Company,  of  which  Mr.  Beed  was  the 
manager,  would  give  us  complete  examples  of  the 
detiderala. 

Kr.  Liggins  said  there  was  one  little  point  connected 
with  ventilation  which  had  not  been  mentioned,  and 
that  was  the  smell  of  the  oil  and  grease  from  the 
engines,  which  to  many  persons  was  so  offensive,  that 
ladies  frequently  preferred  going  in  the  foro  part  of  the 
vessel  in  order  to  avoid  it  He  would  suggest,  therefore^ 
that  the  engine-room  might  be  ventilated,  in  order  to  re- 
move this  annoyance. 

Kr.  Chadvick  said  the  conclusion  seemed  to  be  that 
great  length  meant  steadiness  of  motion. 

The  Chaiimam— It  did  not  prove  so  in  the  Ortat  Satttrn 
steam-ship. 

Kr,  Beed — I  think  at  present  the  amount  of  stabili^ 
is  a  matter  of  the  purest  accident  In  a  matter  of  this 
kind,  the  first  step  would  be,  proceeding  experimentally, 
to  obtain  the  exact  character  of  the  vessels  now  mnning, 
and  bring  them  within  the  sphere  of  existing  know- 
ledge ;  then,  in  designing  new  vessels,  it  should  be  made 
a  condition  that  a  prescribed  amount  of  stability  should 
be  conformed  to.  The  necessary  experiments  might  be 
made  on  any  fine  day,  when  the  vessel  is  lying  in  the 
harbour,  in  a  very  short  time.  It  only  requires  a  box  or 
two  of  ballast  with  which  to  incline  the  vessel  on  one  nde. 
All  you  want  to  know  is,  what  ailgle  of  inclination  is  pro- 
daced  by  transferring  a  known  weight  tfarouf^  a  known 
distance. 

Kr.  Liggins  said  he  might  add,  with  regard  to 
Boologne  harbour,  that  since  it  had  been  altered  he  had 
seen  Prtnoe  Kapoleon's  yaoht  there,  which  must  be 
considerably  over  three  hondred  feet  long.  She  was 
the  finest  French  yacht  afloat,  and  had  previoady 
always  been  kept  at  Havre. 


The  Committee  met  on  Tuesday,  the  23rd 
inst. ;  present— Mr.  Seymour  Teulon,  Vice- 
chairman  of  the  Council,  in  the  chair ;  Mr.  0. 
W.  Eborall,  Major-General  Eardley-Wihnot, 
R.A.,  F.R.8.,  Vice-Admiral  Ommanney,  C.B., 
F.R.S.,  and  Captain  R.  Scott,  R.N. 

Mr.  Eborall  gave  evidence  with  reference  to 
the  boats  of  the  South  Eastern  Railway  Com- 
pany. 

Mr.  Henry  Liggins  attended,  and  gave  further 
evidence  supplementary  to  that  of  the  previous 
meeting.     The  evidence  will  appear  ia  a  fdtate 
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AWOuircEUEinis  bt  the  covhcil. 


EKOOWXZHT  IXrSJ>. 


MiemberB  and  others  who  pro^iose  to  con- 
tribute by  donation  or  subscription  to  the  En- 
dowment Fund  for  the  Society  of  Arts,  are 
requested  to  cross  all  cheques  through  Messrs. 
Coutts  &  Co.,  the  Society's  bankers,  and  to  for- 
ward the  same  to  the  secretary  or  financial 
officer  at  the  house  of  the  Society  of  Arts,  John- 
street,  Adelphi. 

ALBEBT  KEDAI. 

The  Council  will  proceed  to  consider  the 
award  of  the  Albert  Medal  early  in  May  next. 
This  medal  was  instituted  to  reward  "  distin- 
guished merit  in  promoting  Arts,  Manufac- 
tures, or  Commerce,"  and  has  been  awarded  as 
follows : — 

In  1864,  to  Sir  Rowland  Hill,  K.C.B.,  "  for  his  great 
serricea  to  Arts,  Manufactures,  and  Ooiqnierce,  in  the 
creation  of  the  penny  postage,  and  for  bis  other  reforms 
in  the  postal  system  of  this  country,  the  benefits  of  which 
have,  however,  not  been  confined  to  this  country,  but  have 
extended  over  the  civilised  world." 

In  1865,  to  his  Imperial  Majeaty  the  Emperor  of  the 
French,  "  for  distinguished  merit  in  promoting,  in  many 
ways,  by  his  personal  exertions,  the  international  pro- 
gress of  Arts,  Manufactures,  and  Commerce,  the  proofs 
of  which  are  afforded  by  his  judicious  patronage  of 
Art,  his  enlightened  commercial  policy,  and  especially  by 
the  abolition  of  pHsaports  in  favour  of  British  subiects. 

In  1866,  to  Professor  Faraday,  D.O.L.,  F.R.S.,  for 
"discoveries  in  electricity,  magnetism,  and  chemistry, 
which,  in  their  relation  to  the  industries  of  the  world, 
hare  so  largely  promoted  Arts,  Manufactures,  and  C!om- 
merce. 

In  1867,  to  Mr.  (now  Sir)  W.  Fothergill  Cooke  and 
Professor  (now  Sir)  Charles  Wheatstone,  F.R.8.,  in 
"  recognition  of  their  joint  labours  in  establishing  the 
first  electric  telegraph. 

In  1868,  to  Mr.  (now  Sir)  Joseph  Whitworth,  F.R.8., 
LlkD.,  "forthe  invention  and  manufacture  of  instruments 
of  measurement  and  uniform  standards,  by  which  the  pro- 
duction of  machinery  has  been  brought  to  a  degree  of 
perfection  hitherto  unapproached,  to  the  great  advance- 
ment of  Arts,  Manufactures,  and  Commerce." 

In  1869,  to  Baron  Justus  von  Liebig,  Associate  of  the 
Institute  of  France,  Foreign  Member  of  the  Royil 
Society,  Chevalier  of  the  Legion  of  Honour,  &c.,  "  for 
his  numerous  valuable  researches  and  writings,  which 
have  contributed  most  importantly  to  the  development 
of  food-economy  and  agricnltnrc,  to  the  advancement  of 
chemical  science,  and  to  the  benefits  derived  from  that 
science  by  Arts,  Manufactures,  and  Commerce." 

In  1 870,  to  M.  Ferdinand  de  Leascps,  "  for  services 
rendered  to  Arts,  Manufactures,  and  Commerce,  by  the 
realisation  of  the  Suez  Canal." 
1  In  1871,  to  Mr.  Henry  Cole,  C.B.,  "for  his  important 

services  in  promoting  Arts,  Manufactures,  and  Com- 
I      merce,  especially  in  aiding  the  establishment  and  develop- 
ment of  International  Exhibitions,  the  Department  of 
'      Science  and  Art,  and  the  Sonth  Kensington  Museum." 

I         The  Council  invite  members  of  the  Society  to 
I     forward  to  the  Secretary,  on  or  before  the  29th 
.     of  April,  the  names  of  such  men  of  high  distinc- 
tion as  Uiey  may  think  worthy  of  this  honour. 


SILK  CVXTimE  AKD  THS  SOCIETT'S  GOLD  KEDAI. 

The  following  is  taken  from  the  Queensland 
Timet  :— 

Sir, — I  have  received  by  this  mail  the  gold  medal  of 
the  Society  of  Arts,  which  will  be  exhibited  in  Mr. 
Lyons's  window  this  day  (Thursday).  It  is  a  fine 
medallion  bust  of  the  Prince  of  Wales,  who  sat  to  Wyon 
for  the  likeness,  and  bears  the  inscription,  on  the  rim  : — 
"  To  0.  F.  Chubb,  for  the  importation  into  this  country 
of  silk  cocoons  grown  in  Queensland."  The  following 
letter  I  received  with  it : — 

*'  Society  of  Arts,  Mannfactnres,  and  Commerce, 
*^  Adelplil.  London, 

"Slat  Dec.,  I8>r. 

"  Deab  Sib,  —  I  have  delayed  acknowledging  the 
receipt  of  your  letter  until  I  could  see  your  brother,  Mr. 
William  Chubb,  and  leam  from  him  how  beet  to  trans- 
mit the  medal  and  the  specimens  of  silk.  I  have  only 
seen  him  within  the  last  few  days.  At  his  recommenda- 
tion I  have  posted  the  medal  (registered)  to  go  by  the 
mail  leaving  on  the  23rd  instant  tid  Southampton. 
This  has  been  done  to-day,  and  I  trust  it  will  reach  you 
safely.  Please  let  me  have  un  acknowledgment  of  its 
due  arrival. 

"  The  specimen  silk,  organzine  and  tram,  together 
with  half-a-dozen  scarves,  will  be  sent  in  a  small  box, 
lined  with  tin.  by  an  early  ship.  If  I  can  get  the  name 
before  my  letter  closes  I  will  put  it  in.  Your  brother 
has  had  two  of  the  scarves,  and  the  remainder  we  are 
keeping  here,  with  specimens  of  the  silk,  as  a  record. 
I  trust  this  is  the  beginning  of  a  new  industry  for 
Queensland,  and  that  others  of  your  compatriots  will 
carry  on  the  culture,  and  that  in  time  we  may  have  a 
goodly  supply  from  your  land. 

"  The  account  yon  give  of  the  mulberry  growth  is 
marvellous,  and  the  growth  of  the  stem  which  you 
relate  is  scarcely  to  be  credited  by  us  here,  though  of 
course  we  do  do  not  for  one  moment  doubt  the  bond  Jide$ 
of  your  statement.  When  you  speak  of  the  tree  '  at- 
taining a  girth  nearly  equal  to  a  man's  body  in  two  or 
three  years,'  we  fancy  there  must  be  some  mistake ;  and 
we' should  be  glad  if,  in  writing  to  me,  you  would  say 
if  this  is  really  the  case,  or  whether  some  error  has  not 
accidentally  crept  into  your  letter. 

"  You  have  already  seen  the  report  of  the  MacdeS'^ 
field  Silk  Supply  Association,  contained  in  tho  Maccles- 
field paper  to  which  you  refer ;  it  is  therefore  needless 
to  send  }-ou  a  copy.  I  send  by  this  post  a  copy  of  our 
Journal,  in  which  you  will  see  the  terms  in  which  the 
Council  allude  to  your  doings  and  the  award  of  the 
medal.  The  Society  will  be  greatly  obliged  if  you  would, 
from  time  to  time,  communicate  to  them  the  progress 
making  in  your  country,  whether  as  regards  silk  or  any- 
other  of  the  products. 

'*  I  am,  dear  sir, 

"  Yours  faithfully, 
"  P.  Le  Neve  Fostbb,  Secrttary." 

The  mulberry-tree  referred  to  is  the  large-leaved,, 
long,  black-fruited  kind,  and  I  think  of  Chinese  origin. 
I  measured  two  this  day,  each  thirty-six '  inches  round 
the  item  at  the  bottom,  and  where  they  branched  ofiT 
the  separate  stems  were  twenty-two  inchiS.  I  also 
measured  the  stem  of  a  peach-tree,  budded  only  the 
season  before  last — the  fruit  from  which  obtained  the 
prize  this  year — and  it  measured  nine  inches.  The 
reason  for  this  growth  is  that  the  trees  are  phuted  in 
a  filled-up  gully,  consequently  have  a  great  depth  of 
new  soil  and  ample  drainage. — Yours,  &c., 

C.  F.  Cuvbs. 


HXKOBIAL  TABLETS. 
The  Council  have  received  the  following  letter, 
and  thankfully  accept  the  offer  therein  made :— 
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My  Deau  Sih, — Keferring  to  my  late  convenation,  I  am 
now  able  to  my  that  two  friends  of  mine,  Benj. 
"Whitworth  and  H.  D.  Puohin,  are  willing  to  jwoTide  £60, 
to  be  applied  by  the  Society  of  Arta  in  putting  up  the 
l<ind  of  tableta  already  affixed  on  the  dwellings  of  selected 
eminent  persons.  I  give  a  list  of  suggested  names,  and 
the  donoia  would  pr^er  to  have  the  names  follow  in  the 
order  in  which  they  stand.  It  may  be  stated  in  some 
cases  permission  cannot  be  had  to  affix  the  tablets. 

If,  therefore,  the  Society  of  Arts  are  willing  to  under- 
take the  offer,  I  shall  be  glad  if  at  your  leisure  you  will 
kindly  furnish  me,  for  submission  to  my  fnends,  a  list 
of  the  names  you  are  prepared  to  adopt,  and  the  place 
whore  the  tablets  are  to  appear.— I  am,  &o., 

W.  Nbwmaiioh. 

ST,  Lomterd-ctrMt,  Londoo,  E.C  , 
Much  ISth,  19>2. 


1.  Mrs.  Siddons 

2.  Edmund  Burke 

3.  C.  J.  Fox 

4.  Mr.  Pitt 

5.  Mr.Farraday 
•6.  Sir  H.  Davy 

7.  SamuelJobnaon 
S.  Bishop  Berkeley 


9.  Lord  Nelaon 
10.  Oainsborough 
U.  DaTid  Oarnck 

12.  George  Canning 

13.  Sir.  W.  Petty 

14.  Jeremy  Bentham 

15.  Sir  B.  Walpole 


XOBOOW  FOLYTECHVIO  EXHIBmOV,  UTS. 

The  Committee  of  the  above  Exhibition  are 
deeiroas  of  forming,  for  reference  in  Moscow,  a 
collection  of  catalognee  or  price  lista  of  makers 
of  machines  and  tools  of  all  kinds,  and  of 
mathematical  instrnments.  Part'es  willing  to 
itasist  are  requested  to  send  at  once  to  the 
Secretaries  of  the  London  Committee  for  the 
Moscow  Exhibition,  now  sitting  at  the  Society 
of  Arts,  Adelphi,  London,  two  copies  of  each 
each  catalogue  or  list  (illustrated  preferred),  and 
the  same  will  be  forwarded  to  Moscow,  free  of 
expense. 

Members  of  the  Society  are  requested  to  give 
publicity  to  this  notice,  as  it  is  very  desirable  to 
render  the  collectiod  as  complete  as  possible. 


flBASOir  TICKSTS  tOB,  THE  EXEIBITIOir  07  187S. 

A  letter  from  General  Scott  appeared  in  the 
Journal  a  few  weeks  since,  stating  that  in  con- 
aideration  of  the  aid  given  by  the  Society  of 
Arts  to  International  Exhibitions,  her  Majesty's 
Commissioners  had  decided  upon  permitting 
members  of  the  Society  to  purchase,  for  each 
£2  2s.  subscription  paid  by  them,  a  season 
ticket  for  the  London  International  Exhibition 
of  1872  at  £1  Is.,  being  half  the  price  charged 
to  the  public.  Members  desirous  of  taking 
advantage  of  this  privilege  are  requested  to 
communicatate  once  with  Mr.  Le  Neve  Foster, 
the  Secretary  of  the  Society.  Season  ticket 
holders  will  be  invited  to  a  reception  that  will 
be  held  by  his  Royal  Highness  the  Duke  of 
Edinburgh  and  Her  Majesty's  Commissioners  on 
April  27th.  The  Albert  Hall,  the  Conservatory 
of  the  Royal  Horticultural  Society,  and  the  Kc- 
ture  Galleries  of  the  Exhibition,  will  be  thrown 
open,  and  military  bands  will  play. 


BEBIX8  07  It  OOSGSKT»  AT  THE  BOTAL  AIAEBT 
HALL. 

Single  tickets  for  the  concerts  to  be  given  at 
the  Koyal  Albert  Qall  on  the  8th  May,  can  now 
be  obtained  of  Mr.  Samuel  Thomas  Davenport, 
at  the  House  of  the  Society,  at  the  following 
prices  : — Amphitheatre,  lOs.  6d.;  arena,  Ts.  Od.; 
balcony,  5s. ;  ditto,  4b. 

BAXBTS  ETCHnrOB. 

The  Council,  having  been  requested  to  exhibit 
a  series  of  Barry's  etchings  at  the  forthcoming 
Exhibition  of  Art  and  Industry  in  Ireland,  have 
had  a  limited  number  of  sets  of  the  29  plates 
etched  by  the  late  James  Barry,  printed.  A 
set  has  been  hung  in  the  Society's  meeting- 
room  for  the  inspection  of  the  members  previous 
to  its  dispatch  to  Ireland.  The  impreesions 
are  taken  upon  elephant  and  double  elephant 
sheets,  and  bound  in  boards  elephant  size. 
The  plates  etched  by  Barry  have  never  before 
been  issued  in  so  complete  and  extended  a 
form ;  many  of  them  are  almost  uaknowa, 
sixteen  of  them  having  come  into  the  poeaeerion 
of  the  Society,  by  gift,  in  the  year  1861. 
Members  desirous  of  subscribing  for  seta  may 
do  so  by  sending  in  their  names  to  the  Secre- 
tary. The  price  of  the  set,  bound  in  boaids, 
with  letter-press,  descriptive  of  Barry's  pictures 
in  the  Society's  Room,  is  £10  lOs. 


AinnTAL  IHTEBJrATIOirAL  BXHIBITIOirB. 


To-mom>w  the  Exhibition  for  this  present  year  of 
1872,  will  be  practically  opmed,  tliat  is  a  reception  will 
be  held,  as  haa  alrea<fy  been  announced,  by  bis  Eoyal 
Highness  the  Duke  of  Edinburgh,  on  b^alf  of  his 
brother,  the  Prince  of  Wales,  and  the  Boyal  Com- 
missioners. At  this  reception  a  large  number  of  distin- 
guished persons  will  be  present,  including  other  member* 
of  the  ^yal  Family.  The  privileges  of  season  ticket 
holders  have  been  oonaidetabhr  increased  this  year,  while 
a  diminutioa  of  their  price  has  taken  place.  Every 
season  ticket  holder  has  received  a  special  invitation  to 
the  reception,  and  is  farther  favoured  with  what  may 
be  termed  two  days'  private  view  before  the  public  are 
admitted  by  payment;  so  that  very  ^reat  &aliti«e  an 
given  for  a  quiet  inqraotion  of  the  uiicles  by  those  who 
wish  to  do  so,  either  for  the  purpose  of  studying  the 
progress  of  the  manufactures  of  the  year,  or  for  the  pur- 
pose of  pro&ting  by  the  artistic  designs  collected  to- 
gether. The  public  will  be  admitted  on  the  1st  of  Uay, 
when  tho charge  for  admission  will  be  half  a  guinea;  on 
the  following  days  the  charge  will  be  fire  shillings,  Satur- 
day, the  4  th  of  May,  being  the  first  shilling  day. 

The  following  is  the  programme  of  the  openiag : — 
The  ROT^al  Albert  Hall  and  the  Orchard  entiancei 
of  the  Exhibition  will  be  opened  at  eight  P-m.  Hit 
Boyal  Highness  the  Duke  of  Edinburgh,  K.a.,  will 
arrive  by  the  royal  entrance  of  the  Albert- hall,  when 
he  will  be  met  by  her  Majesty's  Commissioners,  who  will 
aooompany  hun  to  the  Anna.  Feneign  ambaMadon, 
har  Majesty's  Ministers,  and  other  distiiuaiahed  pensn- 
ages,  will  assemble  in  the  Arena.  Bis  Royal  Highseai 
the  Duke  of  Edinburgh,  after  passing  through  the  Hall, 
will  visit  the  FoNigo  and  Briliah  piotnie   gaUarie% 
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■sd  win  then  retnm  tfarongh  tits  arena  of  the  Hall 
to  the  Ktyal  entrance.  Only  those  persons  whose 
invitation  cards  bear  the  words  "  Pass  to  Arena,"  will 
be  admitted  to  that  part  of  the  Hall,  until  after 
his  Royal  Highness  the  Cuke  of  Kdinburgh  has 
I»Toceeded  to  the  picture  galleries.  All  other  invitation 
cards  will  admit  to  the  ^lery  and  balcony  of  the  Hall, 
and  to  the  picture  gtuleries  of  the  Exhibition,  seat- 
holders  in  tho  Hall  proceeding,  if  they  see  &t,  to  their 
own  stalls  and  boxes.  The  most  convenient  entrances 
for  those  persona  who  wish  to  be  present  in  the  Hall  will 
therefore  be  the  East  and  West  GaUory  Entrances,  and 
the  East  and  West  Balcony  Entrances.  The  nearest 
entrance  to  the  foreign  picture  gallery  is  that  in  Exhibi- 
tion-road ;  that  in  Pnnce  Albert's-road  is  nearest  to 
the  British  picture  gallery.  The  bind  of  the  Koyal 
Artillery  will  perform  in  the  Royal  Albert-hall,  the 
Orenadier  Guards,  &c.,  in  the  Conservatory  and  picture 
galleries.  Performances  will  also  be  given  on  the  great 
organ  in  the  Royal  Albert-hall.  All  persons  must  pro- 
duce their  cards  of  invitation  upon  entering,  as  the  pre- 
sentation of  the  season  ticket  without  an  invitation  card 
will  not  insure  admission.  It  is  not  tho  intention  of  the 
officials  to  appear  in  uniform.  It  is  of  course  optional 
with  the  gentlemen  who  attend  whether  they  will  appear 
in  uniform  or  evening  dress. 

The  general  public  will  find  the  exhibition  a  very  in- 
teresting one,  possibly  more  so  than  that  of  last  year, 
inasmnen  as  the  manufactures  illustrated  are  such  as 
thooe  not  immediately  enp^ed  in  connection  with  them 
wiU  he  able  to  appreciate,  from  the  fact  that  the 
articles  manufactured  are  those  that  are  in  daily  use, 
and  that  are  easily  understood.  The  various  machines, 
for  instance,  in  use  in  the  production  of  the  many  articles 
included  in  tho  term  stationery,  as  well  as  those  that 
illastrate  the  most  powerful  agency  now  in  existence  for  i 
the  diffusion  of  knowledge — the  printing  press.  The 
production  of  a  newspaper  is  a  matter  in  which  every 
reader  is  interested  to  an  extraordinary  degree,  and  as  ' 
there  will  be  few  visitors  to  the  exhibition  but  who 
will  be  capable  of  appreciating  the  value,  not  only  of 
clear  but  rapid  printing,  bat  also  the  rapid  dissemina- 
tion of  news,  the  methods  employed  in  producing  a 
duly  paper  will  be  of  great  interest ;  the  same  may  be 
said  of  the  manufacture  of  paper,  (rom  that  nsed  in  bank 
notes,  of  which  there  is  a  &ae  illustration,  produced  at  a 
coat  of  £300,  and  which,  enclosed  in  a  frame,  is  placed 
afainst  the  light  to  show  the  various  water-marks,  to 
that  which  comes  from  Japan,  soaked  in  oil,  and  which 
has  all  the  appearance  of  embossed  leather.  The  uses  of 
paper,  from  the  costly  valoitine,  such  as  those  produced 
by  Messrs.  Mead  and  Co.,  to  the  p{^>er  curtains  that 
bang  in  p;raceful  folds,  and  which  are  not  by  the  eye 
to  be  distmgaished  from  real  drapery,  with  all  the  inter- 
mediate uses,  are  also  of  great  p^eneral  interest.  In  former 
Joumalt  some  idea  has  been  given  of  the  various  articles 
that  go  to  make  up  this  year's  exhibition.  For  tho 
benefit,  however,  of  meml>ers,  the  following  remarks, 
showing  where  the  various  classes  may  be  found,  will 
perhaps  be  useful  in  early  visits : — 

Machinery  connected  with  the  manufactures  exhibited 
this  year,  will  be  found  in  the  Western  Buildings,  in 
Booms  1,  2,  3,  4,  S,  and  6,  and  in  the  iron  shed,  on  the 
eastern  side.  That  belonging  to  cotton  is  in  Room  1  ; 
that  belonging  to  paper,  stationery,  and  printing,  is  dis- 
tribnted  throughout  the  others.  The  "Walter"  machine, 
by  which  the  Timet  is  printed,  is  in  the  iron  shed. 

British  7ine  Art  is,  as  last  ysar,  in  the  Western 
Galleries.  Oil  paintings  in  Rooms  6  and  10 ;  miscel- 
laneous art,  including  pottery,  cabinet-work,  upholstery, 
moaaios,  gold  and  silversmiths'  work,  in  Rooms  7  and  9. 
Watercoloars  will  be  found  in  Room  8. 

With  regard  to  British  fine  art,  the  Alhtmeum  points 
out  some  of  the  more  remarkable  works  thus : — "  Promi- 
nent among  the  new  pictores  is  Mr.  L^ghton's  large 
peinted  deogn,  in  monodirome,  of  the  gate  of  a  mediteval 


dty,  with  the  people  choosing  and  nakin^  annoor 
and  weapons.  Alma  Tadema's  '  Egyptian  at  his  House- 
door,'  shows  a  man  dressed  in  white  and  leaning  against 
a  porphyry  column :  this  artist  exhibits  another  capital 
example.  M.  Fantin  sends  a  fine  work,  representing 
mortuary  fiowers  ;  Mr.  Wyngfield's  '  Death  of  the  Duke 
of  Buckingham '  was  recently  at  the  Royal  Academy, 
and  looks  well  here ;  by  Mr.  W.  F.  Douglass  is  a  good 
figure  of  a  girl  leaning  against  a  sea-wall  and  weeping, 
and  looking  out  to  sea,  where  a  low  and  heavy  cloud 
broods  and  a  ship  sails  away ;  Mr.  G.  F.  Watts's 
*  Daphne  among  Laurels'  has  been  almost  entirely  re- 
painted, and  is  perfectly  admirable ;  Mr.  Elmore's 
'  Home  Life  in  Algiers '  is  near  this ;  close  by  is  Mr. 
Frith's  '  Derby  Day,'  looking  rather  homy  and  faded  ; 
above  the  last  is  Mr.  E.  M.  Ward's  '  Luther  in  tho 
Study';  near  it  are  Mr.  O'Neil's  'Death  of  Raphael;' 
Mr.  F.  Walker's  '  The  Old  Gate,"  from  the  Academy 
Exhibition  of  1869 ;  Mr.  Armitage's  '  Fortune  and  the 
Sleeping  Boy,'  B.A.  1870;  Mr.  Faed's  'Father 
and  Mother ' ;  a  charming  snow-piece,  by  the  lato 
M.  Mignot;  'The  Pyramids'  is  by  Mr.  Dillon;  a 
Roman  street  scene,  by  Mr.  K.  Halswello,  called 
'  Roba  di  Roma,'  recalls  a  fourth-rate  French 
picture — it  is  rather  coarsely  executed.  Close  by  is  Mr. 
Watts's  fine  portrait  of  Mr.  Robert  Browning ;  Sir  E. 
Landseer's  two  magnificently  painted  lions  are,  if  wo 
mistake  not,  novelties.  Mr.  Elmore  sends  '  The  Tuile- 
ries,  29th  June,  1792,'  one  of  his  best  pictures,  which 
looks  as  fine  as  ever ;  a  large  rocky  landscape,  by  Clint, 
belongs  to  the  better  days  of  an  artist  who  outlived  his 
fame ;  '  Lady  Godiva,'  a  full-length  naked  figure,  not 
very  aptly  rendering  the  face  of  the  subject,  is  neverthe- 
lesr  extremely  good.  We  may  also  mention  Mr.  W.  H. 
B.  Davis's  '  Evening,'  and  his  fine  '  Moonrise,'  Ukewiso 
Mr.  Watts's '  Diana  and  End^mion.'  Mr.  Millais's  very 
remarkable  '  Ophelia,'  drowning,  a  famous  picture  of  the 
early  pre-Raphaelite  era,  will  be  most  welcome  to  those 
who  do  not  remember  ail  the  nonsense  talked  about  it ; 
the  picture  is  still  in  perfect  condition,  and  a  masterpiece 
in  a  fine  and  learned  mode  of  execution;  contrasting 
with  it  is  'Pizzaro,'  by  the  same,  painted  when  the 
artist  was  sixteen  years  of  age.  There  are  also  exhi- 
bited Mr.  Frith's  '  Last  Sunday  of  Charles  the  Second,' 
which  is,  perhaps,  the  most  powerful  of  his  works,  and 
his  '  Railway  Station ; '  Mr.  Eyre  Crowe's  '  Arrest  of 
Ijord  Lovat ; '  Mr.  Elmore's  '  Esstem  Women  on  the 
Housetops'  was  at  the  Academy  in  1867;  Ka<^se's 
'  Girl  at  a  Spring ; '  Mr.  C.  P.  Knight's  *  Bound  for 
Melbourne,"  R.A.,  1869,  has  been  often  admired— a  fine 
picture  of  sunlight  on  the  sea."  Sir  Edwin  Ijandseer 
has  the  two  lions,  exhibited  three  years  ago,  and  several 
other  works  well  known. 

Stringed  and  Wind  Instruments,  are  in  Room  11, 
on  the  ground  floor  of  the  eastern  building.  This 
class  includes  accordion  makers,  bugle  and  trumpet- 
makers,  concertina  manufacturers,  drum  makers,  flageo- 
let makers,  flute  makers,  foresters'  horn  manufacturers, 
fret-cutters  (pianoforte),  guitar  makers,  hammer  rail 
makers,  barmonicon  manufacturers,  harp  makers,  harp 
string  makers,  horn,  trumpet,  and  bugle  makera,  military 
musical  instrument  makers,  musical  box  makers  and 
importers,  musical  instrument  makers,  musical  instru- 
ment string  makers,  musical  instrument  turners,  musical 
tube  makers,  music  smiths,  music  wire  manufacturers, 
organ  builders,  organ  key  makers,  organ  metal  pipe 
makers,  organ  turners,  pianoforte  action  makers,  piano- 
forte hammer  coverers,  pianoforte  hammer-raU  makers, 
pianoforte  key  makers,  pianoforte  makers,  pianoforte  pm 
makers,  pianoforte  sUkors,  pianoforte  smaU  work  manu- 
facturers, pianoforte  string  makers,  pianoforte  turners, 
seraphine  makers,  trumpet  makers,  tuning  »°Ff,.™^tt- 
facturers.  violin  and  bow  string  makew,  violin  bow 
makers,  vioUn  makers,  and  violonceUo  makers. 

JoweUery,  both  real  and  inritaUon,  is  in  Booms  12,  Xi, 
U  and  16.  Digitized  by  LiOOgle 
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The  trades  which  exhibit  under  the  funeral  head 
of  jonrellery  are  no  fewer  than  the  following: — Black 
ornament  makers,  burnished  silver  manufacturers,  cameo 
cutters,  chasers,  coral  and  jet  carvers,  coral  and  jet 
workers,  coral  manuf.tcturers  and  merchants,  diamond 
cutters,  tetters,  and  workers,  diamond  merchants,  el-'Ctro- 
Ivpists,  embossers,  onamellers,  gilt  jewellers,  gold  and 
«ilver  chasers,  gold  and  silver  engravers,  gold  and  silver 
ornament  makers,  gold  and  silver  mounters,  gold  and 
silver  piercers,  gold  and  silver  thread  makers,  gold  and 
silver  wire  drawers,  gold  chain  makers,  gold  cutters, 
gold  enamellers,  gold  plating  manufacturers,  gold  ring 
makers,  goldsmiths  and  jewellers,  gold  swivel  makers, 
gold  weavers,  jet  ornament  makers,  jet  workers,  jewellers, 
jewellers'  stampers,  lapidaries,  mourning  and  wedding 
ring  makers,  pearl  merchants,  pearl  ornament  makers, 
poorl  stringers,  pearl  workers,  silver  chain  makers,  silver 
chasers,  silver  engravers,  stud  makers,  watch-guard 
makers,  and  wedding-ring  makers. 

Fin*  Foreign  Art  is  in  the  eastern  galleries,  rooms  12 
and  19  being  devoted  to  France,  and  room  17  to  repro- 
ductions. Among  the  works  exhibited  by  France  are 
some  splendid  specimens  of  Sdvres  china.  A  fine  collec- 
tion of  this  famous  ware  was  to  have  come  last  year,  but 
the  troublous  times  prevented  its  appearance.  The 
French  sculpture,  with  the  larger  bronzes,  occupy  the 
arcade  west  of  the  French  Ganlen,  and  in  the  French 
Annexe  is  the  enormous  picture  by  Yvon,  depicting 
aUegorically  the  United  States  of  America.  The 
possessor  of  this  picture  is  Mr.  Stewart,  of  New  York, 
who  is  understood  to  have  given  £3,000  for  it,  and  spent 
another  thousand  upon  the  frame.  Belgian  and  Uussian 
Art  is  in  Koom  16  ;  Bavarian  and  Italian  in  Room  18. 
Among  the  Belgian  pictures  are — "A  View  taken  at 
Moulins,"  by  Van  Luppen,  ond  "  Early  Autumn,"  by 
Lamoriniere.  Two  night  scenes,  "The  Poacher  Sur- 
prised," and  a  "Market  Stall,"  by  Van  Schendel.  There 
are  also  some  by  Campo  Tosto.  "The  Sack  of  the 
Monastery,"  by  A.  Robert ;  and  "The  Rescue  of  the 
Virgins  of  Venice,"  by  Van  Lerius. 

The  Standard  B&yt: — "Russian  art  will  strike  many 
with  surprise.  The  paintings  are  remarkably  good,  and 
of  a  kind  which  will  be  certain  to  attract  general  notice. 
One  of  the  pictures  indicates  the  genius  of  a  Russian 
Frith.  It  represents  a  public  festival  at  St.  Petersburgh, 
a  species  of  fair,  with  the  Winter  Palace  in  the  back- 
ground. The  canvas  is  crowded  with  figures,  and  the 
scene  is  replete  with  animation,  while  &e  details  are 
rich  in  little  episodes,  eaoh  telling  its  own  tale.  The 
frosty  air  and  the  gleam  of  mddy  sunshine  are  ren- 
dered with  great  effect.  It  is  altogether  an  ad- 
mirable picture,  and  one  which  conveys  a  great  amount 
of  information.  There  is  a  marvellons  picture,  the 
Black  Sea  off  the  Crimea,  with  a  Russian  frigate 
chasing  a  pirate  craft.  A  moonlight  view  of  the  Crimean 
coast  is  by  the  same  artist.  The  thawing  of  the  snow  at 
the  dose  of  a  Russian  winter  is  gfiven  by  another  painter 
with  a  semblance  of  "slushiness"  in  the  foreground 
which  is  pletisantly  counterbalanced  by  the  lovely  light 
which  steals  across  the  remoter  fields.  In  contrast  to 
this  chilly  landscape  we  have  a  radiant  harvest  scene  in 
Central  Russia.  The  wheat  is  being  threshed  in  the 
open  field,  and  some  of  the  peasants  are  taking  their 
noon-tide  meal  under  the  shadow  of  a  lofty  heap 
of  straw,  amid  which  the  sunbeams  are  glancing 
with  beautiful  effect.  An  incident  in  the  massacre  of 
the  Huguenots  on  St.  Bartholomow's-day  forms  the 
subject  of  a  fine  painting.  '  Monks  in  their  Refectory,' 
is  a  picture  remarkable  for  its  thorough  finish.  A 
curiosity  in  art  is  furnished  by  a  painting  on  coarse 
canvas  so  as  to  give  the  eflect  of  tapestry.  The  subject 
is  a  Russian  legend,  and  is  ingeniously  rendered. 
Amon^  the  remaming  pictures  we  have  a  full-length 
portrait  of  Prince  Qortchakoff ;  the  '  Last  Encounter 
with  Schamyl,'  '  Bokharian  Troopers  beheading  one  of 
the  Soldiers  of  the  Czar,'  •  A  Oroup  of  Opium-eaters ' 
—faithfully  hideous—'  A  Dry  River  Bed,'  elabwately 


treated,  and  many  others.  A  number  of  interesting 
bronzes  will  also  appear  among  the  articles  sent  by 
R  us&ia." 

Paper,  Stationery,  and  Printing  will  be  found  in 
Rooms  21  and  22,  situated  in  the  eastern  end  of  the 
southern  range  of  buildings. 

ThefoUowing  are  the  trades  included  in  this  division : — 
Bank  note-paper  makers,  black  borderers,  Bristol  board 
manufacturers,  card  and  cardboard  box  makers,  paper 
borderers,  paper  box  makers,  paper  case  makers,  paper 
embossers,  paper  flat  bowl  manufacturers,  cardboard  box 
maker*,  card  cutters,  card  manufacturers  (playing),  card 
stampers,  coloured  pnper  manufacturers,  fancy  box 
makers,  fancy  paper  makers,  gold  and  silver  paper 
makers,  hot  pressers,  millboard  makers ;  millboard, 
paper,  bat,  &c.,  box  makers,  paper  bag  makers,  paper 
glosscrs,  paper  makers,  paper  marblers,  passe-partout 
makers,  pa.stcboard  box  makers,  pasteboard  mukcrs, 
playing  card  makers,  ticket  manufacturers,  and  tracing 
paper  makers.  The  above  refer  to  paper.  In  "  Sta- 
tionery "  are  included  black  lead  pencil  makers,  envelope 
makers,  ever-pointed  pencil  makers,  fancy  stationers, 
ink  makers  (printing),  ink  manufacturers,  ink  powder 
makers,  inkstand  makers,  manifold  writer  makers,  mark- 
ing ink  makers,  marking  plate  makers,  pencil  makers, 
penholder  makers,  printers'  ink  manufacturers,  quill  and 
pen  merchants  and  manufacturers,  sealing  wax  and 
wafer  makers,  stationers,  Valentino  makers,  wafer  maters, 
and  writing  iluid  makers.  As  part  of  bookbinding  con- 
nected with  stationery,  there  are  account  book  manu- 
facturers, card  case  makers,  pattern  book  maker*,  and 
pocket  book  makers ;  while  printing  includes  anastatic 
printers,  copper  plate  printers,  gold  and  silver  printers, 
label  makers  (parchment),  lithographers,  lithographic 
printers,  machine  rulers,  music  engraven  and  printers, 
music  paper  rulers,  music  printers,  numerical  printers, 
oil  colour  printers,  paper  rulera,  printers,  printen*  wood 
type  cutters,  railway  ticket  printers,  rulers  (machine), 
steel  plate  printers,  stereotypers,  stereotype  founders, 
type  cutters  (wood),  type  founders,  typographical  music 
pnntera,  wood  letter  cutters,  wood  type  cutters,  and 
zincographic  printers. 

Soientifio  Inventions  are  as  last  year,  at  the  aonUieni 
end  of  the  western  buildings. 

Cotton  Fabriet  are  in  the  glass  corridors  which  connect 
the  main  buildings  with  the  Oreat  Oonservatory  of  the 
Horticultural  Society.  The  illustrations  of  ttie  raw 
material  consist  of  a  magnificent  case  of  dried  specimeni, 
got  together  by  Major  Trevor  Clarke,  and  exhibited  in 
Boom  1,  and  some  specimens  of  growing  plants,  which 
are  in  a  liouse  near  where  the  live  animals  were  exhibited 
last  year. 

Photographs,  Esgrayings,  Arehitectnral  Drawings, 

and  Lithographs  are  in  the  quadrants  beneath  the  corri- 
dors. These  quadrants  have  been  closed  in,  the  floor 
laid  with  encaustic  tiles,  and  the  walls  very  effectively 
decorated.  Specimens  will  here  bo  found  of  the  various 
reproductive  processes  such  as  the  Autotypo,  the  Helio- 
type,  and  carbon  prints  of  MuUer. 

Sculpture  will  be  found  in  the  Fine  Art  Galleries,  and 
especially  in  the  quadrants. 
Stained  Glass  on  the  staircases. 

Organs. — The  large  organs  have  been  placed  in 
various  places.  The  Electric  Organ  of  Messra.  Bryoe- 
son,  and  Co.,  is  in  the  Jewellery  Division.  Mr.  Jonee' 
Or^^  is  in  the  Scientific  Inventions  Court.  The  smaller 
ana  chancel  organs  are  distributed  throughout  the  rooms 
on  the  ground  floor  of  the  eastern  building. 

The  Bafreshment  Department  is  under  the  manage- 
ment of  Messrs.  Spien  and  Pond.  The  dining  rooms 
are  at  the  southern  end  of  the  Horticultural  Oardens,  in 
that  part  of  the  range  of  buildings  most  distant  from  Ou 
Royal  Albert  Hall.  Hot  dinners  firom  the  joint,  2s.  9d.. 
innlnding  attendance,  sarred  in  the  hall  west  of  Um 
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vestibale.  Cold  collations,  2).  3d.,  attendance  included, 
served  in  the  hall  oast  of  the  vestibule.  Seoond-olags 
Parilion,  where  cold  dinners  can  be  had,  averaging 
about  one  shilling,  served  in  the  Urge  Pitvilion  south  of 
the  vestibule.  Tens  in  the  Pavilion  and  in  the  new 
tea  rooms  on  each  side  of  the  entrance  to  the  Albert 
Hall  from  the  Conservatory.  Buffets  in  the  vestibule 
and  arcades  of  the  exhibition.  Bofreshments  served  on 
the  terrace  overlooking  the  gardens.  A  French  caffi  in 
the  French  Court.  Australian  wines  and  refreshments 
in  the  Queensland  Annexe.  On  the  west  side,  opposite 
the  Queen's-gate  entrance,  is  a  Bier-Garten.  Smoking 
allowed  in  the  Bier-Qarton  and  in  the  garden  around 
the  Queensland  Annexe.  It  will  be  remembered  that 
some  letters  appeared  in  the  Journal  a  month  or  two 
back,  suggesting  that  the  dining  rooms  should  be  acces- 
sible to  visitors  after  the  exhibition  had  closed.  It  is 
satisfactory  to  know  that  special  arrangements  have  been 
made  for  the  dining-rooms  to  remain  open  till  nine  p.m. 
Tisitors  desiring  admission  to  them  at  the  close  of  the 
exhibition  for  the  day  will  be  directed  by  any  of  the 
attendants. 

His  Royal  Highness  the  Duke  of  Edinburgh  presided, 
on  tho  20th  inst.,  at  the  Royal  Albert  Hall,  over  a  meet- 
ing of  the  General  Purposes  Committee.  There  were 
also  present  the  Marquis  of  Lansdowne,  Sir  StaSford 
Northcote,  Sir  Francis  Sandford,  Mr.  Bowring,  Mr.  Cole, 
Mr.  Gibson,  Dr.  Lyon  Playfair,  Colonel  Ponsonby,  and 
Major-General  Scott  (Secretary). 


CORBESPOITDENCB. 


Sib, — ^Will  you  kindly  correct  an  error  in  the  report 
«f  my  paper,  read  on  the  17th  inst.  In  page  461,  para- 
graph 3,  instead  of  "  Is.  9d.  for  the  gas  supplied  at  the 
company's  meters,"  read  "eoiuumerr  nutert  for  gas  in 
accordance  with  the  new  eoniracl,"  and  not  "  Kew 
Central." — I  am,  &c., 

A.  Anqds  CboIiL. 

April  26th,  18?2. 

ENDOWMENT  FUND  FOR  THE  SOCIETY 
OF  ARTS. 

Sib, — ^I  have  read  with  great  pleasure  the  announce- 
ment in  the  Journal  of  our  Society  that  the  Oounoil  has 
resolved  to  endeavonr  to  raiae  a  foundation  fund  of 
£100,000,  for  the  purpose  of  placing  the  Society  on  a 
more  durable  foundation  than  it  has  at  present,  viz.,  an 
income  derived  from  annual  subscriptions  alpne,  and 
thus  enable  the  work  of  the  Society  to  be  carried  on  with 
greater  efficiency. 

I  most  heartily  wish  that  so  desirable  an  object  may 
be  realised.  The  announcement  has  led  me  to  look  back 
somewhat  into  the  history  of  the  various  institutions  of 
the  country,  and  I  am  induced  to  forward  the  following 
remarks,  and  should  they  be  thought  worthy  of  tiie  pages 
of  the  Journal  I  hope  from  time  to  time  to  be  permitted 
to  add  to  what  I  now  send. 

There  can  be  no  doubt  that,  from  the  earliest  periods 
of  the  world's  history,  when  people  had  increased  and 
multiplied,  and  communities  had  established  themselves 
in  various  parts  of  the  globe,  the  sick,  halt,  blind,  aged, 
and  infirm  have  ever  needed  the  aid  of  their  fellow  men. 
Beligion,  which  ever  professes  to  lead  man  the  way  in 
wludi  he  should  go,  sets  forth  charity  as  the  greatest 
virtue  man  can  exercise.  Religious  communitiea  them- 
selves may,  in  some  instances,  bo  said  to  have  become 
communities  of  beggars.  But  while  there  have  ever  been 
those  needing  and  dfeserving  of  tho  charitable  assistance 
of  others,  it  is,  doubtless,  equally  a  fact  that  there  have 
also  been  those  who  were  idle  and  dishonest,  who 
develop  and  exercise  only  the  lowest  characteristics  of 
man's  natura,  and  who  would  rather  beg  or  steal  than 
work. 


Many  Acts  of  Parliament  have  been  passed  in  th'^ 
country,  from  time  to  time,  directing  and  regulating  the 
methods  and  measure  of  relief  that  shall  be  afford^  to 
the  able-bodied  who  preferred  begging  to  work.  In 
early  times  they  were  ordered  to  be  taken  to  the  nearest 
market  town,  there  to  be  tied  to  a  cart-tail,  and  beaten 
till  blood  ran  from  their  backs,  or  to  be  put  in  the 
stocks ;  and  in  the  twenty-third  year  of  Edward  III.  it 
was  enacted  "that  because  many  valiant  beggars  as  long 
as  they  may  live  of  begging  do  refuse  to  labour,  giving 
themselves  to  idleness  and  vice,  and  sometimes  to  theft 
and  other  abominations,  none  upon  piin  of  imprisonment 
shall,  under  the  colour  of  pity  or  alms,  give  anything  to 
such  as  may  harbour  or  presume  to  favour  them  in  their 
sloth,  so  that  thereby  they  may  be  compelled  to  labour 
for  their  necessary  living."  In  the  reign  of  Elizabeth 
various  attempts  were  made  to  ameliorate  the  condition 
of  the  poor  and  to  suppress  vagrancy ;  and  in  some  of  the 
statutes  a  parochial  fund  for  the  relief  of  the  poor,  and 
the  principle  of  taxing  the  parishioners  for  that  purpose, 
are  distinctly  recognised. 

The  statute  39  Elizabeth,  c.  3,  provides  for  the  ap- 
pointment of  overseers  of  the  poor  in  each  parish,  who 
are  empowered  to  raise,  weekly  or  otherwise,  by  taxation 
of  every  inhabitant  and  every  occupier  of  lands  in  the 
said  parish,  in  such  competent  sum  or  sums  as  they 
shall  think  fit,  a  convenient  stock  of  flax,  hemp,  wool, 
thread,  iron,  and  other  necessary  ware  and  stuff,  to  set 
the  poor  on  work,  and  also  competent  sums  of  money  for 
and  towards  the  necessary  relief  of  the  lame,  old,  blind, 
and  such  other  among  them  being  poor  and  not  able  to 
work,  and  also  for  the  putting  out  of  such  children  to 
be  apprentices.  Tho  43rd  Elizabeth,  c.  2,  is  the  founda- 
tion and  text-book  of  English  Poor-law,  and  under  the 
provisions  of  which  all  relief  of  the  poor  in  England  and 
Wales  has  been  administered  for  more  than  two  centuries 
and  a-half. 

In  our  own  day.  Charity  Commissioners  for  England 
and  Wales  have  been  created  by  the  Charitable  Trustees 
Act  of  18S3,  whose  duty  it  is  to  inquire  into  all  charities, 
their  nature,  objects,  and  administration,  and  the  condi- 
tions of  the  property  belonging  to  them,  with  power  for 
the  production  of  accounts  and  documents  from  trustees, 
and  to  appoint  inspectors  to  visit  and  report  upon  their 
management,  and  the  Commissioners  state  that  the 
Goldsmiths'  Company's  annual  payments  to  the  poor 
alone  are  nearly  s63,000 ;  and  the  Corporation  Com- 
misaioners  state  that  the  Fishmongers'  Company  dis- 
burse between  £9,000  and  £10,000  annually  in  charities 
in  England  and  Ireland. 

Companies,  or  trade  guilds,  may  be  said  to  have  taken 
their  rise  out  of  religious  houses  or  communities,  some 
of  which,  in  early  times,  were  not  only  the  great  means 
of  distributing  abns  to  tho  poor,  but  obtained  a  portion 
of  their  revenues  by  trading  with  Italian  merchants  of 
the  13th  or  14th  century,  or  the  steelyard  merchants  of  a 
later  period. 

Evidence  of  the  semi-religious  character  of  these  early 
trade  guilds  or  companies  is  to  be  found  in  the  fact  that 
we  stiU  have  the  "  Guild  or  Fraternity  of  the  Blessed 
Mary  the  Virgin,  of  the  Mystery  of  Drapers,"  and 
the  "  Guild  or  Fraternity  of  the  Body  of  Christ,  of  the 
Sldnners."  Trade  guilds  were  not  incorporated  till  the 
reign  of  Edward  III.,  but  that  king,  becoming  aware  of 
the  increasing  prosperity  of  the  country,  through  the 
influence  of  trade  fraternities,  confirmed  in  many  in- 
stances by  letters-patent  the  privileges  they  had  pre- 
viously enjoyed  more  by  sufferance  than  right,  and  en- 
rolled himself  as  one  of  the  Merchant  Tailors.  About 
the  same  time  it  was  ordained  that  all  artificers  and 
people  of  mysteries  should  each  choose  his  own  mystery 
before  the  next  Candlemas,  and  that,  having  so  chosen 
it,  he  should  henceforth  use  no  other. 

In  the  latter  part  of  the  16th  and  beginning  of  the  16th 
century,  many  of  the  London  companias  sprang  up,  but 
the  majority  of  them,  with  the  exception  of  those  which 
possessed  large  diarities,  or    oontmuod  in  close  oon- 
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nection  with  their  trades,  saocambed  to  the  arbitrary 
proceedings  of  Charles  II.,  who  compelled  them  to  sur- 
render their  charters,  hut  after  the  rerolution  of  1688 
they  were  re-granted. 

The  company  of  parish  clerks  were  the  actors  in  the 
old  miracle  plays. 

I  shall  be  prepared  to  show  the  bearing  of  the  fore- 
);oiiig  in  future  letters  if  this  my  first  be  accepted. — 
I  am,  &c.,  H.  G.  H. 


OPKN  BOATS  AND  LOSS  OF  LIFK 

Sin, — One  of  the  most  prominent  necessities  of  the 
day  is  to  establish  efficient  means  for  saving  human  life, 
particularly  from,  drowning.  It  is  little  imagined  how 
many  thoasands,  even  millions,  of  our  fellow  beings  are 
daily,  afloat,  on  the  urgent  pursuit  of  business  all  over 
the  globe.  From  time  to  time,  almost  daily,  we  have 
painful  experience  of  the  fatal  dangers  which  happen  to 
so  many  of  our  seafaring  countrymen.  We  learn  of 
valuable  lives  lost  which  by  coinmon  precaution  need  not 
have  been  lost.  Wo  never  know  the  full  extent  of  our 
losses,  but  we  know  that  every  year  very  many  hundreds 
of  lives  are  lost  from  boats.  Wo  shudder  as  we  read  of 
loss  of  life  from  boat  accidents,  but  we  get  used  to  it ; 
these  accidents  happen  so  often.  The  lives  thus  cut  off 
in  detail  are  not  much  missed,  except  by  their  widows, 
orphans,  and  other  relatives  left  destitute. 
_  On  land  we  have  almost  every  appliance  fbr  saving 
life ;  on  sea  we  have  little  or  none.  Should  this  be  so  ? 
It  would  be  curious  and  instructive  could  we  know  how 
many  ships  are  lost  yearly  at  sea,  on  the  open  sea,  never 
heard  of— some  from  springing  a  leak,  some  capsizing, 
and  all  hands  lost,  simply  because  their  boats,  open  boafi, 
were  useless  for  the  emergency.  Of  the  wrecks  and  loss 
of  life  on  our  coasts  we  know  something,  but  not  all. 
Could  the  dead  rise  from  their  watery  graves,  they  would 
— most  of  them — say,  "  Had  our  boats  been  more  perfect 
we  might  have  been  saved." 

Is  it  right,  is  it  fair,  that  the  British  nation  shonld 
permit  its  war  ships,  its  merchant  ships,  its  passenger 
ships  to  leave  its  ports  continuously  daily,  fhtighted 
with  so  many  thousands  of  valuable  lives,  without  estab- 
lishing and  insisting  on  such  regulations  as  would  ensure 
the  utmost  possible  amount  of  safety  for  those  lives  ? 
There  are  also  hundreds  of  lives  lost  yearly  from  ■epen 
boats,  used  for  fishing  or  for  pleasure,  on  eur  coasts, 
rivers,  and  lakes.  The  number  of  such  boats  is  very 
n-eat,  and  the  question  may  also  bo  asked  with  regard  to 
uem,  why  should  they  be  allowed  to  be  hit«d  out,  «JI 
gaudily  painted  as  they  are,  to  incantioiu  people,  who 
know  not  how  to  manage  them  or  how  unsafe  such  boats 
are,  without  precaution  ? 

Wo  have,  it  is  true,  our  National  Life-boat  Institution, 
which  has  done  and  is  doing  valuable  services,  but 
such  services  are  local  and  very  costly.  What  is  really 
required  is,  that  every  vessel  afloat  should,  under  any 
circumstances  of  difficulty,  be  able  to  help  herself  or  save 
her  crew.  It  will  be  idle,  however,  to  attempt  to  make 
any_  alteration  in  the  present  mode  of  managing  or 
"mismanaging"  things  aSoat,  except  pressure  be  used. 
In  a  leading  article  in  the  Timta,  of  April  8th,  the  re- 
mark was  made,  "As  regards  life-boats,  and,  indeed,  all 
Other  novelties  directed  towards  the  saving  of  life,  they 
will  never  be  turned  to  proper  account  except  under 
compulsion."  It  is  useless  to  try  it  by  any  other  means 
than  by  an  Act  of  Parliament,  a  short  ono  by  itself,  to 
enact  "  that  every  boat  must  be  a  life-boat— unsinkable." 
Until  this  is  done  loss  of  life  from  open  boats  will  con- 
tinue. There  is,  fortunately,  but  little  difficulty  in  the 
way,  for  every  boat  now  in  use  can  bo  easily  and  at  little 
cost  rendered  safe  and  unsinkable.  Itis  earnestly  hoped 
that  some  member  of  Parliament  may,  without  deky, 
take  this  measure  in  hand. — I  am,  &c., 

_  _  Josh.  Achbson. 

Banru*-pMrk,  nwr  Rom,  Comity  Wezftml. 


DEFECTIVE  COLOITIt  VISION. 

Sib,— In  a  letter  headed  "The  Recent  Theory  of 
Turner  Vision,"  in  the  Journal  for  April  19,  Mr.  Cave 
Thomas  argues  that  persons  whose  colour-vision  is  ab- 
normal are  not  thereby  prevented  from  producing  repr«- 
sentations  of  the  colouring  of  nature  correct  to  the 
normal  eye.  A  very  little  consideration,  however,  of  the 
fiacts  of  the  case  will  show  that  such  petBonsmuat  not 
rely  on  their  power  to  do  this.  The  common  defect, 
which  affects  more  or  less  a  very  large  per  oentage  of 
the  male  population,  has  been  ascertained  to  consist  ia 
the  want  of  a  due  capacity  for  the  sensation  of  red  (See 
Professor  J.  Clerk  Maxwell's  lecture  at  the  Royal  Insti- 
tution, March  24,  1871.)  In  consequence  of  this  defect, 
there  is  little  or  no  difference  to  such  persons  between 
the  apparent  colours  of  many  pigments  which  to  other 
persons  are  very  different ;  between,  for  instance,  a 
bright  green  and  a  yellow  pigment ;  between  a  daric 
green  and  an  orange-red  pigment ;  or  between  a  dero 
red  and  a  dark  brown  pigment,  or  even  black  itself. 
From  the  same  cause  iJiey  see  little  or  no  difference 
between  a  rose  colour  and  a  blue,  or  between  a  sea- 
green  and  a  gray.  They  are,  therefore,  very  liable  to 
mistake  such  pigments,  and,  in  fact,  they  do  mistake 
them,  as  I  have  myself  had  occasion  to  observe  in  seve- 
ral instances  ;  having  known,  for  example,  yellow  ochre 
taken  for  the  colour  of  fre»h  grass,  Inman  lake  for 
black,  crimson  lake  for  dark  blue,  and  verdigris  for 
gray.  Hence,  though  a  dichromist  may  use  Naples 
yellow,  as  suggested  in  the  letter  referred  to,  to  depict  a 
wall  distempered  with  the  same,  he  is  just  as  likely  to 
use  something  else ;  and,  with  all  his  care,  if  he  so  mis- 
takes his  vocation  as  to  attempt  the  painter's  art,  his 
errors  in  the  practice  of  colour  will  be  as  many  as  the 
errors  which  some  people  seem  bound  to  make  in  theoiy 
and  fact  when  they  attempt  to  upset  the  established 
sciences  of  light  and  of  colour,  or  any  way  touch  upon 
those  bewitching  subjects. — I  am,  &c., 

WiLtUM  BeITBOK. 


GAS  AND  ITS  IMPURITIES. 

Su, — I  regret  that  I  was  unable  to  be  present  on  the 
17th,  when  Mr.  Croll  read  a  paper  on  the  subject  of  gas, 
and  a  discussion  followed,  but  perhaps  you  will  allow 
me  by  this  letter  to  make  an  inqtury,  which  I  would 
>williB|^y'haT0  made  in  person  of  the  lectarer,  or  of  some 
of  tbo'gastiemen  who  took  part  in  the  proceedings,  and 
wko'sre  mudi  better  acquainted  with  matters  relating 
to  gas  than  I  am. 

Almost  everyone,  however,  who  lives  in  London  is 
obliged  to  be  acquainted  with  gas  to  some  extant,  and 
unfortunately  the  complaints  as  to  the  quality  of  mneh 
of  the  gas  supplied  are  loud  and  general ;  in  the  comae 
of  the  present  discussion  there  were  a  good  many  com- 
plaints, especially  as  to  the  quantity  of  sulphur  con- 
tained, stated  to  be  as  much  as  20  grains  and  upwards 
for  100  cubic  feet ;  and  I  see  in  the  Timt»  of  15tb  April 
the  report  of  the  meeting  of  the  Metropolitan  Board  of 
Works,  at  which  great  dissatiafaction  was  expressed  at 
the  "  gas  referees  "  proposing  to  allow  30  grains  for  100 
feet  instead  of  20,  as  at  present,  and  thos  making  things 
worse  instead  of  better.  I  see  the  names  of  Mr.  Dresaer 
Rogers  and  of  other  gentlemen  as  having  taken  part  m 
both  discussions. 

Now,  what  I  want  to  ask  is,  are  we  compelled  to  mi 
down  with  gas  so  admittedly  impure  as  the  present,  and 
even  allow  it  to  become  worse  P  I  see  Mr.  Chubb,  tke 
secretary  of  the  Imperial  Gas  Company,  speaking  of  the 
"  gas  companies  as  rather  hardly  dealt  with,  as  chemists 
found  out  the  impurities,  but  left  the  companies  to  find 
out  how  to  got  rid  of  them."  I  should  have  thought 
this  was  just  the  business  of  the  gas  companies. 

It  is  maimed  now  for  a  patent  process,  that  of  Dr. 
Eveleigh,  and  by  a  company  which  holds  the  patcsU 
— the  Patent  Qaa  Company — that  they  can  and  do  gei 
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lid  almost  entirely  of  the  impmitirs  of  gag,  while  they 
nlso  claim  to  produce  it  cheupo',  and  of  much  greater 
Humiliating  power.  Their  works  at  Feckham  and  East 
Damet  have  lately  been  examined  and  the  gas  tested  by 
Dr.  Letheby,  and  I  have  before  me  his  report  of  his 
examination,  under  date  14th  March,  and  addressed  to 
the  directors,  and  ciicolated  by  them  to  their  share- 
holders and  others,  and  open  to  any  one  who  likes  to  see 
it.  He  certifies  {inter  alia)  that  the  gas  contains  only 
0'76  grains  of  sulphur  for  100  cnbio  feet,  and  is  quite  free 
Crom  sulphuretted  hydrogen,  while,  as  I  hare  said,  com- 
ylaints  are  made  at  the  two  meetings  mentioned,  that 
the  gas  at  present  supplied  by  the  different  oompanisa 
-contains  generally  more  than  20  grains,  in  some  cases 
snore,  and  to  such  an  extent  that  an  attempt  is  now 
being  made  to  carry  the  standard  of  impurity  allowed 
up  to  30  grains  instead  of  20. 

My  inquiry  is,  what  are  the  authorities  and  what  are 
the  gaa  companies  doing  to  teat  the  alleged  merits  of  this 
new  invention?  To  pcerent  any  possible  misunder- 
standing, I  ma^  say  that  I  am  a  shareholder  in  the  com- 
pany, but  I  wnte  this  on  my  own  motion  solely,  and  it 
interests  the  public,  because  our  company  can  only 
benefit  by  benefiting  the  public  also.  Besides  being  a 
aharebolder,  I  write  as  one  of  the  public,  as  a  consumer 
of  gas,  and  aa  a  imember  of  the  Society  of  Arts. — I 

am,  &C.,  WlLUJiM.  MUILAND. 

2,  Ro;*l  Ezobange  Bolldiagi, 
24  th  April,  1872. 


B£SOUBCS£  OF  INDIA. 

Sib, — ^I  enoloee  a  letter  from  Mr.  A.  Graham,  of  Edin- 
burgh, on  this  subject. — ^I  am,  &c., 

Hysb  Claiukb, 
32,  St.  Georga's-tqittTe,  S.'W., 

ApHI  SOtb,  1872.      

AsbaeM-TlUs,  GreenhUl,  EtUnborgta, 
April,  1872. 

Mr  Daui  Sib, — I  see  from  the  progiamme*of  lectures, 
that  yon  are  to  give  one  befbre  the  association  "  On  the 
Progressire  Capabilities  of  the  Races  of  India  in  Befsr- 
«aoe  to  Political  and  Industrial  Seyelopment."  I  should 
like  to  hear  it,  but  London  is  now  too  far  distant  for  me. 
«o  that  I  shall  not  be  able  to  enjoy  that  pleasure. 

You  have  taken  such  a  warm  interest  m  the  settlement 
of  European  colonies  in  the  hilly  climates  of  India  that 
J  am  induced  to  ask  if  there  is  any  likelihood  of  the 
government  taking  up  this  important  subject  f 

la  order  to  show  how  such  colonies  could  be  profitably 
employed  I  have  lately  been  collecting  all  the  informa- 
tion I  can  procure  on  the  various  commercial  artiolas 
which  can  only  be  fully  developed  by  such  industrial 
aettlers.  From  one  ofthe  most  experienciad  tea  merchants, 
a  practical  man  in  this  country,  I  have  obtained  notes  on 
the  beat  mode  of  manufacturing  tea  in  India  for  the  home 
market.  On  the  silks  of  India,  too,  I  am  gaining  infor- 
mation,  oott<His,  dyes,  fibres,  lacs,  &c.,  all  of  which  will 
form  important  objects  for  our  hUl  settlements. 

With  regard  to  silk,  I  was,  when  in  India,  engaged 
in  a  scheme  of  Sir  John  Malcolm's  to  introduce  this  culti- 
Tation  at  Ahmndnuggarfor  the  industrial  and  profitable 
benefit  of  the  natives,  and  I  still  ttUce  a  warm  interest  in 
the  extension  of  the  silk  cultivation  of  India.  I  have  no 
4oubt  tliat  the  tuaseli,  or  wild  worm  silk  of  India,  might  be 
greatly  extended  provided  certain  hindrances  were  re- 
moved. Major  Cumberlege,  Commissioner,  Chnteesghur 
division,  writes  me  from  Rapore  in  the  cental  provinces, 
that  hedoesnotthinkevenatSampulpore,  where  the  mann- 
foctoie  of  the  toaseh-silk  chiefly  exists,  that  this  mann- 
foctnre  is  capable  of  much  extension  at  present  under 
the  present  social  system  of  India.  Hie  occupation  of 
hatching  the  eggs  and  rearing  the  worm  until  the  cocoons 
•re  fonrad  in  the  Sig  Aasnn,  or  Tmmnalia  tomtniota,  also 
on  the  hair  tree  (Ziifphuijt^iiba)  in  the  forests,  is  chiefly 
in  the  haadiof  ^Swsand  IowoMt«%  lAaaiafiiUof 


superstitions  ceremonies.  During  that  period  these 
people  will  not  tngage  in  the  woik  unites  all  their 
omens  are  auspicious.  Then,  again,  the  Booghties, 
chiefly  Mohammedan  weavers,  have  in  their  leoms  a 
stupid  elaborate  gear,  which  is  moat  difficult  to  work. 
The  silk  of  Sumbulpore  is  made  of  an  excellent  quality, 
both  for  homo  use  and  export.  The  texture  is  very  even, 
and  the  silk  has  a  lustre  which  never  fades,  however 
long  it  may  have  been  in  wear,  and  it  washes  well  and 
is  much  prized  for  ladies'  dresses  at  home.  Throughout 
ths  whole  of  the  central  provinces  of  India,  which  em> 
brace  an  area  equal  to  all  the  British  Islands,  there  are 
only  employed  in  connection  with  the  silk  manufacture 
about  2,000  looms,  and  the  hindrances  to  the  eztenaon 
of  this  article  of  commerce  are  quite  evident,  which  is, 
as  Mr.  Marshall  remarks  in  his  report  to  the  Hon; 
Monntstnart  Elphinstone  on  the  natives  of  the  Southern 
Marahttm country,  "that,  with  few  err  no  opportunities  of 
comparing  their  situation  with  anything  superior  to  it, 
the  people  have  nothing  but  themselves  to  copy,  and 
have  not  even  the  stimulus  of  emulation  to  lead  to  en- 
deavours at  improvement.  The  general  tendency  of 
their  character  is  thus  rather  to  sink  into  the  savage 
state  than  to  rise  to  civilization." 

Major  Cumberledge,  however,  forgets  that  the  tussdi 
silk  and  the  several  varieties  of  it  exist  not  only  in  the 
central  provinces  of  India,  but  throughout  the  vasb  forests 
of  many  districts  in  India  where  the  caste  prejudices  do 
not  exist.  The  whole  of  the  Assamese  were  a  silk-clad 
population,  and  for  ages  exported  it  to  Arabia  in  large 
quantities,  and  to  other  countries.  As  for  gold,  there  is 
not  a  stream  in  Upper  Assam  but  yields  gold  dust.  I 
send  you  a  paper,  which  first  appeared  in  the  Edinlnurgh 
Daily  Rtvino,  but  which  I  find  has  been  copied  into  the 
Ittiutrattdilitnonary Newi.  Feriiaps  it  may  interest  you. 
The  government  of  India,  I  am  afraid,  have  made  a 
great  mistake  in  not  forming  townships  and  allotments, 
as  was  done  by  the  New  Z«dand  government,  and  en- 
couraging married  young  men  and  women  to  go  out  and 
colonise.  Now  a  most  troublesome  race  of  half-castes, 
without  education,  churches,  and  schools,  are  rapidly 
springing  up  to  demoralise  the  country,  having  all  the 
linking  habits,  vices,  and  pride  of  the  Europeans. 

Such  a  state  of  matters  is  hurtful  to  these  aboriginal 
tribes,  and  even  has  a  tendency  to  degrade  them  below 
their  original  semi-savage  condition.  In  some  traits 
of  their  character  they  were  noble ;  they  would  never 
deceive  or  tell  a  lie,  and  naturally  hated  the  Hindoo. 
Now,  their  drinking  habits  and  uncleanness  will  be 
greatly  increased  by  the  example  of  the  Europeans 
settled  among  them. 

The  Bev.  Dr.  Templeton,  connected  wifli  the  Free 
Church  of  Scotland,  has  lately  settled  in  the  Santal 
country,  at  fachumble.  He  says  the  Santals  are 
dreadfully  oppressed  and  harassed  by  the  Hindoos 
and  Brahmins,  the  agents  who  collect  the  revenue 
ftom  the  Santal  villages,  and  when  the  people 
appeal  to  our  catcheries  they  do  not  obtain  redress, 
the  government  servants  being  in  league  with  these 
agents.  Soioe  gentlemen,  who  have  estates,  with 
several  Santal  villages,  under  them,  are  anxious  that 
steady,  intaUIgent,  and  well  educated  men,  of  thorough 
Christian  principles,  should  go  ont  and  coUeet  the 
revenue  of  these  villages,  and  superintend  them,  so  as 
to  take  a  moderate  per-centage,  and  thus  unite  those 
who  have  become  Christians  more  entirely  with  ths 
minions  on  the  hills.  There  is  now  a  young  man  en- 
gaged to  go  out  and  join  Dr.  Templeton,  with  a  view 
to  superintend  and  assist  the  cultivators  in  the  village, 
and  raise  them  to  a  higher  kind  of  civilised  life.  He  is 
a  practical  man,  and  accustomed  to  manual  labour,  being 
a  mason,  of  strictly  sober  habits,  and  thorough  principle. 
He  is  young  and  intelligent,  having  obtained  a  trati- 
monial  of  his  qualifloation  in  mathematics  from  the  Watt 
Institution  in  Edlnbnqgh.  He  also  draws  plans  of  build- 
ings very  w«U,  and  has  takm  lessons  in  surveying  and 
Bataitani.    I  aarnure  that  such  a  man  will  grcatly 
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develop  the  resources  of  the  Santal  country,  and 
help  to  elevate  tliese  interesting  aboriginal  races,  and 
attach  them  to  our  government.  There  are  more  like 
Andrew  Campbell  in  Edinburgh,  and,  if  encoiuaged  to 
go  out,  would  prove  a  great  blessing  to  those  tribes  who 
are  now  becoming  Christians. 

The  government  of  New  Zealand  has  just  now  granted 
an  additional  sum  of  £200,000  for  emigration  ;  and  the 
Eev.  Mr.  Barclay,  the  agent  for  ScotUnd,  told  me  the 
other  day  he  had  sent  out  a  number  of  young  men  and 
women  lately,  and  they  were  all  doing  well.  The 
population,  after  the  discovery  of  the  gold  in  New 
Zealand,  suddenly  rose  from  about  10,000  to  nearly 
65,000,  and  although  a  good  many  left  for  other  gold 
iields,  yet  it  remains,  includinK  the  united  province  of 
Southland,  at  about  62,000.  I  have  no  doubt  that  if  the 
government  of  India  would  issue  a  proclamation  that 
gold  ia  treasured  up  in  the  snowy  mountains  which 
closely  surround  Sud'lya,  amidst  the  quartz  rocks,  and 
that  every  encouragement  would  be  given  to  miners  and 
emigrants  to  proceed  thither,  a  large  emigration  would 
follow.  Suddya  is  the  most  advanced  post  we  possess  on 
the  north  east  frontier,  having  a  fine,  healthy  climate, 
with  a  country  around  it  composed  of  the  richest 
alluvial  soil,  and  only  30  to  40  miles  distant  from  these 
snowy  mountains.  The  water  of  the  river  which  Qows 
past  the  Kundil  is  so  cold  that  it  serves  to  cool 
the  light  wines  for  the  table.  All  the  necessaries  of 
life  ore  to  be  procured.  The  exports  are  gold  and 
silver,  amber,  musk,  ivory,  dye  stuffs,  one  of  which, 
the  mnnjit,  makes  a  beautiful  permanent  dye.  Here  are 
the  regions  of  the  copals  and  varnishes,  the  fibres  and 
the  la^,  and  the  most  wonderful  forest  trees.  Here  also 
were  found  the  vast  forests  of  the  indigenous  teas  of 
Assam.  There  is  a  large  portion  of  the  land  around 
Suddya  running  into  wsiste  and  overgrown  with  jungle, 
from  want  of  population.  Steamers  now  run  up-  to 
Debiooghur  from  Calcutta  in  about  20  days. 

It  is  true  that  at  first  there  might  be  a  great  rush 
of  emigrants  to  the  locality,  of  a  low  debasing 
character,  as  was  the  case  to  Australia  in  the  gold  dis- 
coveries, but  still  Otttof  them  a  different  race  rises  up,  and 
new  civilization  follows.  At  Deehoognr  there  are 
schools  and  churches  and  Christian  influences.  The 
ruin  of  the  tea  planters  is  their  bad  habits  and  not 
the  climate.  In  the  Daijeeling  Terai  a  vast  tea  field  is 
now  opening,  and  after  clearing  these  plantations  are 
healthy.  Could  you  not  advocate  a  Christiaii  settlement 
in  that  quarter  f 

General  Pollock  has  sent  to  Calcutta  several  speci- 
mens of  tho  gold-bearing  quartz  from  Candahar. 

Kindly  excuse  my  note.  I  think  Sir  Bartle  Frere 
will  help  you. — ^I  am,  &c., 

A.  OKimAM. 


OJI  THE  PROFITABLE  CULTIVATION  OP  TEA 

IN  INDIA. 

By  Trederiek  Campbell,  Esq. 

(Continuti^om  paft  453  ) 

It  may  not  be  amiss  here  to  give  an  instance  of  what 
is  actually  being  done  at  the  present  time,  even  under  the 
adverse  circumstances  described. 

A  large  tea-growing  company  last  year  realised  a 
profit  of  £43,000,  after  expending  £76,000  on  their  annual 
expenses,  by  allowing  25  per  cent,  as  the  amount  neces- 
sary for  the  more  expensive  system  unavoidable  in  a 
company  as  compared  with  private  management,  this 
would  decrease  the  expenditure  to  £57,000,  and  increase 
the  profits  to  £63,000,  or  more  than  cent,  per  cent,  on 
the  annual  expenditure.  The  area  of  tea  was  only  4,000 
acres,  thus  a  profit  of  £15  per  acre  was  realised  after 
extravagant  management. 

From  the  foregoing,  it  will  be  seen  that,  notwithatand- 

.  ing  the  vast  sums  of  money  expended,  Uiere  were  very 

few  gardens  brought  into  existence  on  proper  principles 


of  cultivation,  and  the  fact  is  that,  with  few  exceptions, 
the  tea-gardens  which  are  now  being  worked  can  only 
be  looked  on  as  very  second-rate  poor  affairs  compared 
with  what  they  would  be  if  they  had  been  property 
planted  and  tended  from  the  first  The  system  of  half- 
cultivation,  in  order  to  force  a  large  bmidth  of  land 
called  tea-garden,  as  I  have  described,  ia  still  vciy 
seriously  felt. 

Another  instance  will  serve  to  show  that  what,  at  first 
sight,  might  be  quoted  as  a  fuilnte  of  tea-planting,  in 
reality  shows  that  it  is  really  profitable. 

A  company  in  Cachar  is  cultivating  900  acres  of  tea ; 
its  annual  receipts  and  expenditure  about  balance,  and 
amount  to  about  £12,000.  If  from  the  oiitlay  is  deducted 
the  25  per  cent,  additional  expenditure  caused  by  its 
management  by  a  company,  there  will  be  a  profit  left  of 
£3,000  per  annum.  This  estimate  of  additionnl  expendi- 
ture is  a  very  moderate  one,  and  these  two  facts  are  only 
two  amongst  many  which  might  be  quoted,  and  ought  to 
give  confidence  to  those  who  wish  for  large  and  safe 
profits. 

In  calculating  his  profits,  I  should  advise  a  tea-grower 
to  take  no  account  of  the  capital  which  he  has  expended 
on  his  tea-garden,  but  simply  look  to  his  profits  as  the 
balance  in  his  favour  over  and  above  the  annual  expendi- 
ture. This,  it  will  be  seen,  in  the  case  of  the  large  com- 
pany above  quoted,  is  more  than  cent,  per  cent. ;  in  my 
statement  of  account,  it  is  shown  to  be  nearly  150  per 
cent.,  and  thia  I  can  with  the  greatest  certainty  encourage 
the  Assam  planter  to  (xpect,  whether  he  grows  tea, 
cotton,  rice,  or  any  other  crop. 

In  closing  this  subject,  I  will  aguiirrefer  to  my  table 
of  expenditure,  &c.,  in  .opening  out  a  small  tea-estate. 
The  manner  in  which  I  have  drawn  up  that  statement  it 
more  simple  than  giving  detailed  cost  of  each  operation 
carried  on  in  a  tea-garden  and  on  other  crops.  It  may 
be  thought  that  100  coolies  put  down  in  the  statement 
are  too  much  for  such  a  small  area  to  be  planted  as  36 
acres,  but  the  quantity  of  other  crops,  which  are  of  equal 
importance,  may  be  increased  or  decreased  according  to 
any  surplus  of  labour  there  may  be,  so  that  no  loss  can 
arise  from  it,  and  it  precludes  tiie  necessity  of  doing  the 
tea-garden  noA  in  an  ineffectual  or  slovenly  manner. 
The  amount  put  down  for  wages,  too,  will  not  be  all  paid 
to  these  hundred  coolies,  as  some  of  them  will  be  women 
and  children,  whose  wages  will  be  respectively  4  rupees 
and  3  rupees  per  mensem.  The  remainder  will  suffice  for 
any  local  or  casual  labour  which  may  be  avtdlabte  in  (bo 
country.  My  object  has  been  to  avoid  too  much  detail, 
which  would  only  tend  to  mislead  or  confuse. 

On  a  small  estate,  the  whole  of  the  work  will  be  under 
the  immediate  eye  of  the  owner,  and  therefore  task-work 
will  not  be  so  necessary,  and  the  coolies  will  ba  kept 
strictly  at  work.  They  are,  however,  extremely  clever  in 
evading  a  fair  day's  work  and  its  proper  execution,  and 
will  require  all  the  attention  it  is  possible  to  give  them. 
As  a  guide  to  the  new  settler,  I  give  some  of  the  tasks 
which  a  coolie  is  capable  of  performing.  There  being 
no  fences  or  divisions  showing  the  area  of  small  plots  of 
ground,  the  usual  plan  is  for  the  overseers  to  measure  out 
Uie  tasks  daily ;  this  must  also  be  occasionally  checked, 
OS  the  overseers  will  sometimes  favour  the  coolies,  on  pay- 
ment of  a  few  annas.  The  instrument  used  for  measuriog 
the  tasks  is  a  rod  12  feet  long,  called  a  "  null ;"  300 
superficial  nulls  measures  one  acre.  A  coolie  will  douUe 
hoe,  that  is,  hoe  a  depth  of  9  to  12  inches,  15  superficisl 
nulls  per  diem,  that  is,  a  piece  of  ground  one  null  wide 
and  15  long,  and  50  nulls  of  light  or  surface  hoeing  per 
diem.  The  quantity  of  tea-leaf  plucked  daily  will  depoid 
on  the  weather  and  the  quantity  of  leaves  on  the  beef, 
but,  under  ordinary  circumstances,  10  seers  (20  lbs.)  per 
diem  for  a  woman,  and  six  or  seven  seers  for  a  child,  ia  s 
fair  task,  though  I  have  known  a  clever  woman  pick  ii 
seers  (50 lbs.)  in  the  same  time.  Care  must  betakes 
that  too  much  hurry  is  not'  used,  as  it  is  apt  to  lead  t« 
plucking  the  old,  hard  leaf  to  niake  up  tiie  task.  One 
man  wiU  roll  and  superintend  the  drying  of  from  25  t» 
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30  seers  of  green  leaf  per  diem.  In  clearing  forest,  the 
cost  must  depend  on  the  magnitude  and  number  of  the 
timber  trees  and  the  density  of  the  jungle.  At  present, 
it  is  usual  to  hare  this  doae  by  oontniet  by  nitires  of 
the  country,  and  the  price  paid  for  clearing  and  one  deep 
hoeing  is.  I&  rupees  per  acre ;  this  is,  howt/ver,  for  the 
imperfect,  and  unsatisfactory  manner  already  daecribed. 
To  dear  and  thoroughly  prepare  an  aero  in  the  nuinner 
deaeribt'd,  as  it  ought  to  be,  it  is  probable  that  the  cost 
oiclearing  and  cultiratiiig  will  amomit  to  2£  nqnes  per 
acre,  or  about  200  men  one  day  to  clear  one  acre.  Light 
foieat  without  timber  will  he  much  less.  A  coolie  will 
clear  fifteen  to  twenty  nolla  of  heavy  grass  jangle  per 
diem. 

In  clearing  either  forest  or  graas  jungle^  I  advise  the 
use  of  native  axes,  and  a  large,  heavy  knife,  called  a 
daw ;  they  are  less  ezpensiTe,  and  the  natives  use  them 
better^  a  few  American  axes  being  kept  for  special  pur- 
poses. 

The  daily  task  for  praaing  must  depend  oo  the  sice 
and  age  of  the  trees,  and  no  definite  task  can  be  given. 
The  only  iraplonenta  used  most' be  the  ordinary  pruning 
knife  and^taall-tootbodsaw^  the  heavy  hooks  often  made 
use  of  shonld  be  oarefoUy  aveided,  as  the  greatest  oare 
must  be  taken  not  to  bmne  or  split  the  stems  of  the  tares. 
As  future  snooess  so  mueh  dopends  on  this  operation,  too 
innch  care  cannot  be  devoted  to  it.  "With  reference  to 
hoeing,  the  greatest  watchfulness  is  required.  Such  is 
the  furciug  nature  of  the  soil  and  climate,  that  in  an  in- 
credibly short  space  of  time  the  weeds  run  up  and  injure 
the  tea.  As  soon  as  the  weeds  are  perceptible,  the  shi^ow 
hoeing  should  commence,  and  should  be  done  as  lightly 
as  possible,  so  as  to  prevent  raising  more  earth  than  is 
necessary  ;  the  weather  being  dioip,  the  weeds,  if 
they  have  much  earth  on  their  roots,  will  not  die. 

If  there  ure  no  native  sawyers  available,  it  will  be 
necessary  to  teach  sone  of  the  ooolieB,  who  will  readily 
learn  the  work  of  cuttaag  np  boards  for  flooring  and  tea 
boxes.  A  good  carpenter  will  make  two  or  VUreo  boxes 
per  diem. 

The  kind  of  huts  beat  suited  for  coolies  are  of  mod 
walls,  thatched,  to  contain  four  single  coolies,  or  a  man, 
his  wife,  and  family :  they  should  oe  high,  and  of  good 
size.  As  mud  walls  are,  however,  expensive,  and  take 
time  to  build,  the  first  lot  of  hnts  should  be  built  with 
etout  grass  walls,  the  gnw  etalks  being  set  on  end  aad 
lashed  together^  or  of  spUt  bamboo  and  tfanteb  reotS'; 
theiio  walls  will  answer  for  ixuudiate  use,  the  coalite 
thoinselvea  will  aifterwaids  plaater  tiieim  with  mud  aod 
cow-dang.;  and  whea  money  and  time  become  more 
abundant,  msdwallB may  beanhstitated.  ThesiteiBhaold 
bo  carefully  chosen,  so  as  to  seonie  thonougli  drainage 
and  ventilation,  and  a  good  supply  of  water,  a  stream  if 
poseible,  but  this  stream  shonld  be  carefully  watched  as 
to  the  quality  of  water,  as  the  water  in  the  streams  is 
often  very  pernicious,  from  the  mass  of  vegetation  it 
accumulates  from  the  jungles  through  which  it  passes, 
and  often,  produces  fever  and  other  diseases.  It  is  gene- 
rally necessary,  in  order  to  procure  good  drinking  water, 
to  sink  wells,  the  stream  bein^  only  used  for  washing 
and  bathing  purposes.  The  strictest  attention  must  Iw 
paid  to  prevent  the  coolies  from  fouling  the  well  by 
using  it  for  washing,  and  to  prevent  them  drinking  from 
the  streams.  The  health  of  the  coolie  is  of  vital  import- 
aDci.',  nnd  tho  groateHt  care  must  be  devoted  to  their  houses, 
and  drinking  water,  and  cleanliness. 

Tho  planter's  own  house  should  consist  of  two  rooms 
if  be  is  a  bachelor,  three  if  married.  Large  rooms  are 
nut  necessary,  20  ft.  by  16  ft.  being  ample  ;  a  good 
verandah,  lift,  wide,  shenld  be  added  all  round,  and 
tho  caves  of  tho  house  not  more  than  7  ft.  from  the  floor. 
Tho  walls  may  be  formed  of  grass  stalks  or  bamboo, 
plastered  with  a  composition  of  cla^  and  cow-dung, 
mixed  with  short  chopped  straw.  A«lt  is  not  usual  to 
have  ceilings,  good  lofty  rooms  are  secured  without  the 
necessity  of  raising  the  walla  very  high,  ei^ht  to  ten  feet 
being  ample.    The  roof  is  generally  bmlt  in  the  native 


feshion,  with  bamboea,  and  is  saffloiently  neat.  The 
whole  is  generally  fastened  by  strings  of  the  split  rattan 
cane,  which  is  gathered  in  the  jungle,  a  few  large  nails 
only  being  required  for  the  larger  beams  and  the  flooring. 
The  whole  house  should  be  raised  on  piles  three  or  four 
feet  from  the  ground ;  this  will  be  found  a  great  source 
of  health,  cleanliness,  and  comfort  to  the  planter.  In 
addition  to  the  rooms,  one  or  two  good  bath-rooms,  and 
a  good  store-room  will  be  added.  The  thatch  should  be 
thick  and  well  fastened.  A  house  of  this  description  will 
last  six  or  seven  years,  if  the  main-posts,  which  are  in 
the  ground,  are  of  good  wood,  by  which  time  the  planter 
will  be  in  a  position  to  build  a  good  permanent  dwelling 
of  brick  or  wood.  There  are  numerous  timber-trees  in 
the  forest,  afibrding  woods  of  great  durability,  the  best 
of  which  are  nahoar  and  kerai,  but  the  best  are  well 
known  to  the  natives. 

With  the  building  of  the  house,  as  in  all  other  matters, 
the  new  settler  must  never  lose  sight  of  the  neoeasity  of 
economy  of  labour,  on  which  his  success  entirely  depends, 
and  no  more  must  be  used  in  the  first  operations  than  is 
absolutely  necessary  to  ensure  health  and  comfort.  I 
have  known  a  single  man  live  for  years  in  a  hut  which 
did  not  cost  twenty  rupees ;  but  this  was  going  to  the 
opposite  extreme,  and  running  great  risk.  In  every  part 
of  Assam  natives  may  be  obtained  who  understand  the 
work  of  building  such  a  house  as  I  have  described. 

The  question  of  quantity  of  the  tea  consumption  of 
the  world,  and  how  far  competition  may  eventually 
afiSsct  tho  Indian  tea  grower,  is  of  great  interest. 

The  qoantity  of  tea  at  presented  imported  into 
England  is  about  160,000,000  lbs. ;  by  cultivating  a 
moiety  of  the  best  land  on  the  north-eastern  frontier,  of 
400,000  aoree,  400  lbs.  per  aere  wonld  give  160,000,000  Ibe. 
of  tea.  Were  such  a  quantity  of  tea  grown  in  India,  it 
would  then  become  a  matter  of  price  as  to  whether 
India  or  Ch&m  wonld  snoceed  in  competition.  I  have 
no  hesitation  in  saying  that  in  this  India  has  nothing 
to  fear.  The  Indian  kad  and  climate  are  far  superior, 
and  have  the  advantage  over  China  that  the  soil  is  new 
to  the  crop,  and  will  grow  spontaneously  far  more  than 
COB  be  grown  in  China,  by  aid  of  a  most  expensive 
system  of  cultivation,  on  its  old  worn-out  lands.  This  I 
luLVB  from  the  Chinese  cultivators  themselves,  and  I  know 
that  the  deterioration,  both  in  qomtity  and  quality,  of 
the  tea  crop  in  China,  causes  great  anxiety  in  that 
country.  The  cost  of  land  in  India  is  much  below  that 
of  China. 

The  food  of  the  lower  classes  being  much  cheaper  in 
India  than  in  China,  labour  must  be  also  cheaper.  An 
Indian  labourer  will  live  well,  and  get  rich,  on  wages 
that  would  starve  a  Chinaman.  The  comparative  values 
of  the  China  and  India  teas  is  now  well  ascertained,  and 
is  decidedly  in  favour  of  the  latter.  India  tea  is  double 
the  strength,  and  far  more  wholesome  and  nutritious,  as 
compared  with  China  tea  of  the  same  price ;  and  when  it 
is  brought  before  the  public  in  an  unmixed  state,  there 
is  no  donbt  it  will  be  greatly  preferred,  both  for  cheap- 
ness and  quality.  The  Indian  tea-grower  will  not,  how- 
ever, be  dependJent  on  tho  English  market.  Kussia  has 
a  vast  and  increasing  consumption ;  and  now  a  convenient 
road  is  opened,  to  that  countay  through  the  Suez  Canal, 
it  is  expected  that  large  quantities  of  Indian  tea 
will  be  taken  for  that  market  The  colonies  also  ofier 
a  suitable  market  for  the  sale  of  Indian  teas,  but  there 
is  a  better  market  than  any  of  those  mentioned  spring- 
ing up  in  India  itself.  When  ti>e  tea  districts  are 
thoreogfaly  opened,  the  taste  for  tea-drinking,  acquired 
by  the  coolies  imported  from  other  parts  of  India,  will 
gradually  spread,  as  all  the  tea-garden  labourers  be- 
come tea-drinkers-,  and  thousands  of  the  upper  dMScs 
drink  it  regularly,  who,  ten  years  ago,  never  t***^.  '*• 
Being  a  temperate  people,  who  seldom  drink  ""y^"* 
but  water,  tea  is  a  bevenwo  singularly  well  *"*P'*1  *<> 
thwn.  Shonld  the  use  of  tea  become  general,  the  tea. 
grower  need  look  no  farther  than  India  for  the  cou- 
nunptionof  thebulkofhiscrop.  /  r\r\n\t> 
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200 

4,000 

6,000 

75 

150 

1,000 

300 

400 


APPENDIX. 
FiBST  Tear. 
Sxpenditure. 

Surrey  and  first  instalment  to  government  for 
600  acres  of  land 

One  hundred  imported  coclies  at  40  rupees  per 
head 

One  year's  wages,  at  5  rupees  per  mensem  per  head 

One  hundred  hoes  or  koodalies 

One  hundred  native  axes    ' 

Ten  pairs  of  working  bullocks 

Ploughs  and  other  implements 

Coolies'  huts,  dwelling  house,  store  house,  &c,  . . 

Tea  seed  for  35  acres,  10  maunds  at  35  rupees  per 
mannd  

Thirty  maunds  of  seed  paddy  

Garden  seeds  of  sorts , 

Two  ponies,  saddles,  &c 

Four  water  carts 

Keep  of  two  ponies 

Two  native  overseers,  at  lOrnpees  each  per  mensem 

House  servants  and  living 

Furniture,  &c , 

Incidentals 

Cash  in  hand,  Receipts,  fe.  17,000 

One  hundred  acres  of  rice,  giving  30  mannda  per 

acre,  worth  2  rupees  per  mauna   6,000 

Two  acres  of  vegetables,  spices,  &c 600 

Twenty-five  acres  of  other  crops,  such  as  tobacco, 
jute,  cotton,  hemp,  red  pepper,  arrowroot, 
ginger,  &c   2,600 


9,000 
Balance  in  hand,  after  paying  first  year's  expenses    3,000 


SacoND   Ybab. 
Expenditure. 


12,000 


Ri. 


Cooliea'  wages 6,000 

Tea  seed  for  36  acres 360 

Implements 100 

Two  overseers,  at  10  rupees  per  mensem 240 

Keep  of  horses 360 

Household  expenses    ,-, 2,400 

Repairs  of  houses,  &c , 60 

Incidentals   600 

Seceipl..  »<»'««0 

Crops,  as  the  first  year,  increased  to 10,000 

Balance  in  hand  second  year 2,000 


Thibd    Ybab. 
Sxpenditure. 


12,000 


Bs. 


Coolies'  wages 6,000 

■"  "  "       "  360 

100 
100 
240 
360 
140 
2,400 
600 


Tea  seed  for  35  acres  . 

Implements 

Repairs  of  buildings 

Two  overseers,  at  10  rupees  per  mensem    . 

Keep  of  horses    

Thirty-five  tea  boxes  and  lead,  at  4  rupees 

Uonsehold  expenses    

Incidentals    


Seeeiptt. 

Ordinanr  Crops   

Thirty-five  maunds  of  tea,  at   80    mpees  per 

maund  net,  being  one  maund  or  80  lbs.  per 

acre,  at  one  rupee  per  lb. 
Balance,  oaah  in 


10,190 
10,000 


2,800 
2,610 


FODBTR     YbAB. 

Expenditure. 

Bs. 
Bonns  for  re-hiring  60  cooliea,  at  10  rapees  per 

head  600 

Fifty  new  coolies,  at  40  mpees ,  2,000 

Cooues'  wages 6,060 

Additional  labour  for  tea-maldng,  Sua. 1,000 

Two  new  bollocks  100 

Two  overseers,  at  10  mpees  per  mensem    240 

Horse  keep  360 

Repairs  of  boosee,  &c    200 

Hundred  and  forty  boxes  and  lead,  at  4  rapees 

each  660 

Household  expenses    2,400 

Incidentals  600 


13,960 


Seceiptt. 

Ordinary  crops 10,000 

Hundred  and  five  maunds  of  tea  fnun  fourth 
year's  tea  trees,  being  3  maunds  per  acre,  at  80 
mpees  per  mannd    °. 8,400 

Thirty-five  maunds  of  tea  fimn  36  acres  of  third 
year's  trees,  at  80  rapees  per  maand  2,800 

Balance,  cash  in  hand 1,450' 


FOTH      YsiJU 


22,660 


16,410 


Expenditure. 

R«. 

Coolies'  wages 6,000 

Additional  wages 1,000 

Implements 100 

Repairs,  new  buildings,  ko 20O 

Two  new  bullocks   100 

Horse  keep   360 

Two  overseers,  at  10  rupees  per  mensem    240 

Two  hundred  and  eighty  boxes  and  lead,  at  4 

mpees  each 1,120 

Household  expenses    2,400 

Inddentala  600 


Seceiptt. 

Ordinary  crops 

Hundred  and  forty  maunds  of  tea  from  36  aeres 

of  fifth  season  trees,  being  four  suuinds  per 

acre,  at  70  rupees  per  mannd  net. 

Hundred  and  five  maunds  of  tea  from  fourth 

year's  tea,  at  80  rupees  per  mannd  net 

Thirty-five  mannda  of  tea  from  third  yew's  trees, 

at  80  rapeea  per  mannd  net 

Balance,  cash  in  hand 

SociH    YaAS. 

Expenditure. 

Ba. 

Coolies'  wages 8,000 

Thirty  new  coolies,  at  40  rapees  per  head 1,300 

Implements 100 

Repairs  and  new  houses,  fto 600 

Two  new  bullocks  100 

Horse  keep   S60 

Two  overseers,  at  10  rapees  each 240 

Four  hundred  and  twenty  boxes  and  lead  at  4 

rupees  each , 1,680 

Household  expenses    2,400 

Incidentals   700 

Bieiift;  16,2W 

Fonr  hundred  maunds  ot  tea,  being  an  average  of 
4  maunds  per  acre,  at  70  rapees  per  maund  net  28^009 

Ordinary  crops 10,000 

Balance,  cash  in  hand • 26,260 

64,250 


0,80» 

8,40» 

2,800 
10,630 

41,630 
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ON  THE  ORIGIN  OP  PETROLEUM. 

At  a  recent  meetiiur  of  the   Geological  Society  of 
Glatgo'w,   Mr.  Richard  Anderson,   of  Uddington  Oil 
Works,  read  a  paper  "On  the  Origin  of  Petroleum." 
He  alladed  to  the  different  theories  which  had  been  pro- 
poosded  by  geologists  on  the  subject.    There  was,  first, 
the  distillation  theory,  that  petroleum  has  been  produced 
by  the  slow  distillation  at  low  temperatures  of  coal  and 
other  bituminous  substances  within  the  earth.    Next 
'was  the  theory  which  supposed  petroleum  to  have  been 
jooduced  from  decayed  vegetable  matter,  by  a  process 
similar  to  that  by  which  coal  was  formerly  supposed  to 
hare  been  formed — namely,   by  the  mineralisation   of 
woody  fibre,  which  evolves  marsh  gas,  carbonic  add,  and 
water.    The  next  notable  theory  was  that  petroleum,  in 
many  cases,  must  have  been  of  animal  origin,  from  the 
fact  of  its  being  found  in  the  lower  paliBozoic  strata, 
which  contain  no  traces  of  land  plants.    Then  there  was 
Hr.  Wall's  "  special  mineralisation  "  theory,  that  bitn- 
minoos  matter  has  proceeded  from  vegetable  remains 
which  have  undergone  a  special  mineralisation,  not  at- 
tributable to  heat,  nor  of  the  nature  of  a  distillation,  but 
doe  to  chemical  reaction  at  the  ordinary  temperature, 
and.  under  normal  conditions  of  climate.    Mr.  Andorson 
then  proceeded  to  state  some  of  the  difficulties  attaching 
to  each  of  these  theories  as  a  solution  of  the  problem  of 
the  origin  of  petroleum.     These  difficulties  seomed  to 
him  too  great  for  geologists  themselves  to  clear  away, 
arid  he  believed  it  was  only  when  geology  was  studied 
aide  by  side  with  chemistry  that  anything  like  a  satis- 
ihotory  conolosion  on  the  subject  could  oe  arrived  at. 
The  first  difficulty  which  the  geologist  finds  on  looking 
at  it  from  his  point  of  view  is  that  all  petroleum  could 
not  have   had   the   same   origin.     In   Pennsylvania 
and  Ohio,  the  petroleum  is  found  in  the  Devonian  forma- 
tion, while,  in  Canada,  it  is  found  in  the  Silurian  Ume- 
•tone.^   In  Europe  and  Asia,  it  is  found,  for  the  most 
part,  in  the  rocks  of  the  newer  Secondary  and  Tertiary 
age.    In  Barbadoee,  also,  it  occurs  in  Tertiary  strata. 
3^  oil  is  very  often  found  in  fissures  in  the  rocks;  these 
Assures  are  more  vertical  than  horizontal,  and  probably 
extend  through  many  different  strata.     It  has  been 
aotioed  that  the  oil  exists  most  plentifully  in  regions 
where  the  strata  has  been  most  disturbed,  and  where,  as 
a  consequence,  the  largest  number  of  fissures  occur. 
Another  fact  to  be  noted  by  geologists  is  that,  in  many 
«asea,  there  is  no  apparent  reason  to  infer  that  petroleum 
turn  been  derived  from  coal,  inaomneh  as  it  is  found  in 
diatriots  far  removed  from  the  coeJ  measures.     The 
Canada  oil  is  a  notable  instance  of  this,  as,  according  to 
the  distillation  theory,  it  evidently  proceeds  from  the 
lower-seated  Silurian  and  Devonian  depbsits.    Again,  a 
great  objection  to  the  distillation  theory  is,  that  when 
p«troleum  is  found  in  the  neighbourhood  of  bituminous 
eoal,  the  coal  itself  does  not  appear  to  have  lost  any  of 
its  bituminous  constituents.    An  instance  is  found  at 
Ritchie,  Virginia,  where  strata  have  been  elevated  by 
an  upthrow  from  several  hundred  feet  below  seams  of 
cannel   and  bituminous  coal,  which  appear   to   have 
loat  none  of  their  bituminous  qualities.     As  to  the 
theory  of  petroleum  being  derived  from  organic  re- 
mains, the  following  remarks  by  Dr.  Dodds,  of  Potts- 
▼ille,  he  thought,  conclusively  disposed  of  it: — "There 
is  little  probability  that  all  the  millions  of  mollusca 
entombed  beneath  the  rocky  crust  of  Venango  would 
produce  the  flow  of  a  single  great  well  like  the  Noble, 
the  Sherman,  or  the  Philips ;  a  shoal  of  whales  (he  adds) 
wonld  not  produce  such  astonishing  results.    That  these 
ancient  inhabitants  of  the  sea  should  accumulate  in 
eeortain  localities  to  produce  our  present  reservoirs  of  oil 
is  not  only  improbable,  but  impossible.    Liberated  oil  or 
gas  always  rises  to  the  surfiice  of  water,  and  this  ancient 
life   could  only  exist  in  water,  and  only  be  entombed 
beneath  it,  from  whence  the  oil  must  have  ascended  to 
the  sniface  almost  immediately,  as  the  restllt  of  pressure 
and  beat ;  and  it,  therefore,  could  never  again  sink,  or 


exist  beneath  the  water  in  the  shape  of  oil  or  gas." 
Finding  so  many  weighty  objections  to  the  commonly 
received  or  purely  geological  theories  of  the  origin  of 
petroleum,  Mr.  'Anderson  said  he  had  been  led  to  in- 
quire whether  chemistry  could  throw  any  further  light 
on  the  matter.  In  this  inquiry  ho  had  found  that  a 
purely  chemical  theory  had  been  offered  to  meet  the 
difficulties  of  the  case.  Tlie  theory  to  which  he  referred 
had  been  advanced  by  Mr.  S.  H.  Dodds,  of  Pottsville, 
who  had  worked  it  out  with  great  care  and  fulness  in  his 
treatise  on  "  Coal,  Iron,  and  Oil,"  published  in  1866.  It 
is  to  the  following  effect : — Petroleum  is  essentially  a 
compound  of  carbon  and  hydrogen.  The  lighter  kinds, 
in  their  native  condition,  congut  of  nearly  equal  parts 
of  each  of  these  elements.  Under  a  high  degree  of  heat 
hydrogen  unites  with  carbon,  forming  gas  or  oil ;  in  fact 
they  seem  to  exist  in  combination  naturally  in  a  state  of 
gas,  which  can  be  maintained  only  by  heat  or  confine- 
ment. If  liberated,  they  part  readily  in  the  temperature 
of  summer.  Thus  we  find  the  hycuo-carbons  in  many 
forms,  ranging  from  the  lightest  gas  to  a  very  solid 
substance.  Petroleum  is  only  a  heavier  oil  con- 
taining more  carbon  than  naphtha,  and  less  hydrogen, 
as  we  find  exemplified  in  many  oil  wells.  The 
oil  found  nearest  the  surface  is  always  the  thickest  and 
most  valuable ;  the  second  oils,  found  sometimes  at  a 
deptti  of  600  to  700  ft.,  are  very  light — less  so  when 
found  at  tiie  depth  of  200  or  300.  The  same  oils  in  the 
great  Canawha  Valley,  at  a  depth  of  1,600  ft.,  exist  as 
gas  or  light  naphtha.  Now,  the  vapours  escapingjfiom 
smouldering  volcanoes,  if  passed  up  through  water,  form 
oil  by  condensation,  as  many  instances  bear  witness.  It 
was  easily  conceivable,  then,  that  during  the  formation 
of  the  rocky  crust  of  the  earth,  the  vapour  of  carbon 
which  issued,  as  it  stiU  does  in  some  degree,  from  the 
internal  heat  of  the  earth,  did  not  escape  entirely  in 
vapour,  but  became  condensed  whilst  rising  through  the 
thickening  crust,  in  connection  with  hjrdrogen,  forming 
hydro-carbon  oils,  which,  in  localities  having  the 
requisite  conditions,  became  bituminous  shales,  asphal- 
tum.  Sec.  After  the  formation  of  coal  in  our  great 
basins,  the  production  of  those  gases  diminished,  and 
those  produced  became  condensed  before  reaching  the 
surface  in  the  form  of  oil ;  while  the  continual  contrac- 
tion of  the  rocky  crust  of  the  earth  by  condensation  in 
cooling  closed  the  fissures  and  sealed  up  much  of  the  oil 
and  gas  in  its  deep  cavities.  The  gases  thus  pent  up 
would  force  themselves  into  and  between  the  strata 
wherever  a  lodgment  could  be  found,  and  rise  to  the 
snr&ce  in  the  form  of  gas  or  oil  through  every  fissure 
or  crack  that  presented  the  means  of  escape.  In  this 
way  the  origpji  of  petroleum  could  be  accounted  for,  and 
the  circumstances  and  conditions  under  which  it  is  found 
by  tiie  borer  at  the  present  day  explained.  He  would 
only  add  that  this  theory,  so  far  as  the  condensation  of 
carbon  was  concerned,  was  by  no  means  unreasonable  or 
impossible  according  to  chemical  laws.  In  the  case  of 
mdring  of  steel,  a  similar  process  was  seen  to  take  place, 
by  the  charcoal  imparting  its  carbon  under  heat  to  iron. 
And  it  was  quite  as  reasonable  to  suppose  that  the  vapours 
escaping  from  Uie  smouldering  internal  fires  of  the 
earth,  or  fit>m  volcanoes,  should  unite  with  hydrogen  as 
water  or  steam,  and  form  those  hydro-carbon  products 
to  which  he  had  now  called  the  attention  of  the  society. 
The  Chairman  (Mr  John  Young)  said  he  was  not  pre- 
pared to  accept  the  theory  that  bitumen,  petroleum,  and 
other  hydro-carbons  were  primitive  compounds  engen- 
dered within  the  strata  of  the  earth's  crust.  He  believed 
that,  in  nearly  every  case,  these  compounds  could  be 
shown,  by  strict  examination,  to  have  been  derived  from 
beds  in  which  organic  life  had  been  entombed,  and  men- 
tioned several  instances  within  the  Scottish  coal-field 
corroborative  of  this  view,  'The  numerous  cases  in  which 
bitumen,  rock-oil,  &o.,  could  clearly  be  traced  to  strata 
containing  the  remains  of  plants  and  animals  negatived, 
in  his  opinion,  the  few  exceptional  instances  in  which 
these  products  are  found  in  rooks  which  do  not  indicate 
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whence  they  were  derived,  and  rendered  it  probaUe  that 
in  every  such  case  the  ingredient!  in  question  were  tna>»- 
'  iiarred  into  these  rocks  by  diatilUtion  from  strata  more 
deeply  seated,  containing  organic  remains. 


THE  NEW  SOUTH  DOCK,  ISLE  OF  DOGS. 

A  description  of  the  New  South  Dock,  in  the  Isle  of 
Dogs,  forming  part  of  the  West  India  Docks,  by  Hr. 
L.  F.  Yernon-Harcourt,  M.A.,  M.  Inst.  C.E.,  was 
recently  given  at  the  Institution  of  Civil  Engineers. 
The  works  referred  to  in  this  communication  were  con- 
structed on  the  site  of  the  City  Canal,  the  timber  pond, 
and  adjacent  land.  They  uomprised  a  dock  of  2G|  acres, 
joined  to  a  basin  of  54^  acres,  by  a  passage  with  reverse 
grates.  The  western  entrance  to  the  canal  from  the 
River  Thames  was  retained,  but  at  the  eastern  extremity 
a  now  entrance  had  been  formed,  leading  from  the  basin 
to  the  river.  On  the  south  side  of  the  dock  foundations 
for  five  warehouses  had  been  prepared,  and  the  super- 
structi^e  erected  on  threo  of  them,  with  a  quay  shed  in 
front.  The  main  dock  was  2,650  ft.  in  length,  4d0  ft.  in 
breadth,  and  had  quay  walls  all  around  it.  The  bottom 
of  the  dock,  which  was  covered  throughout  with  a  layer 
of  puddle,  was  29fl:.  below  Trinity  high-water,  and  the 
surface  of  the  quav  was  5ft.  lOJin.  above  the  same  level. 
On  the  north  siae  of  the  dock  there  were  16  timber 
jetties,  affording  accommodation  for  32  vessels,  and 
opposite  each  jetty,  in  the  line  of  the  centre  of  the  dock, 
were  buoys  for  mooring  the  vessels.  The  dock  walls 
were  composed  partly  of  brickwork  and  partly  of  con- 
crete. Upon  a  concrete  foundation,  front,  cross,  and 
back  walls  were  built  of  brickwork,  the  intermediate 
pockets  bein^  filled  with  concrete.  The  back  wall  was 
only  Hin.  thick,  its  chief  use  having  been  to  keep  the 
concrete  in  place  until  it  became  consolidated.  The  walls 


long  between  the  gatea,  and  55  ft  wide.    The  bottom 
consisted  of  a  segraoital  brick  inrett,  laid  on  a  coocrete 
foundation,  with  springing  stones  of  Biamley   FUl ; 
while   the   gate  floors,  and  aprons  oatsid«  Um   gMtes» 
were  of  ashlar  masonry.    Being  oonstmoted  upon  the 
site  of  the  old  look,  the  north  wall  of  that  lode  wm» 
allowed  to  remain,  and  a  new  wall,  9  feet  thkdc,   was 
built  in  front  of  it.    The  brickwork  of  the  soath  wall  of 
the  old  lock  was  so  solid  that  blasting  had  to  be  reaoited 
to  for  removing  it.     For  the  purpose  of  filling   and 
emptying  the  lock,  and  also  for  lowering  the  lerol  of 
the  water  in.the  basin,  there  w««  sluioes  in  the  walla,  of 
each  side,  at  both  pair  of  gates,  in  addition  to  sluioes  in 
the  gates  themselves.    Beyond  the  entrance  gates  there 
were   four  outlets  on  each  side,  distributed  along  the 
walls  so  as  to  serve  for  clearing  away  any  mad  wfaii^ 
accumulated  on  the  apron.    This  portion  of  the  Blaok- 
waU   and  Millwall  Extension   Bailway  which  passed 
through  the  land  belonging  to  the  West  India   Dock 
Company  was  carried  out  daring  the  period  of  the  exe- 
cution of  the  other  works.    In  t£ia  short  distance,  three 
swing   bridges  had  to    be  construoted;  two  over   tho 
Blackwall  Basin  looks,  being  for  two  lines  of  way — one 
line  being  for  the  use  of  the  East  and  West  India  Dock 
Comp&ny;   the  other  belonging  to  the  lUackwall  sod 
Mill  wall  Extension  Bailway,  and  going  over  thepasasge 
bridge,  which  was  therefore  only  constmcted   for  one 
line  of  way.    The  width  of  the  Blackwall  Basin  kick* 
was  43  ft. ;  as,  howevw,  tiie  line  crossed  the  looks  oo 
the  skew,  Uie  portions  of  the  bridges  spanning  the  locks 
had  to  be  made  66  ft.  6  in.  and  80  ft  in  length  re^MO- 
ti vely  between  the  pivots  and  the  ends.    A  new  roadway 
swing-bridge  was  also  erected  over  the  east  entaaaee 
lock.    The  whole  of  the  swing  bridges,  gates,  capstans, 
shuttles,  and  cranes  were  w<»ked  by  hydraulic  msnhifiry. 
The  works  were  commenced  in  October,  1866.    A  coffer^ 
dam  was  made  across  the  opening  between  the  timbar- 
pond  and  the  canal ;  the  wi^r  was  then  drawn  off  from 


were  built  up  about  4ft.  6iu.  at  a  time,  and  the  pockets 

were  then  filled  with  concrete,  to  the  level  of  the  walls,  |  the  timber-pond,  so  that  the  foundations  for  the 
before  another  stage  was  commenced.  The  passage  l  houses  and  the  excavation  for  the  new  dock  could  be 
between  the  dock  and  the  basin  was  176ft.  long  and  557t.  i  proceeded  with  before  the  water  was  excluded  froM  the 
wide ;  and  having  two  pairs  of  reverse  gates,  the  level  of ;  canaL  In  July,  1867,  the  foundations  of  the  wareboasee 
the  water,  either  in  the  dock  or  in  the  basin,  could  be  i  were  completed,  the  tide  was  excluded  from  the 
raised  or  lowered  independently  of  ono  another.  This  j  canal,  the  greater  part  of  the  water  in  it  was  ran 
was  important  for  the  satisfactory  working  of  the  two  ,  off,  and  the  foundations  for  the  soath  wall  of  the 
entrances,  as  high-water  did  not  occur  at  both  at  the  dock  were  began.  In  the  following  month,  the  coffer- 
same  time.  The  foundations  of  the  walls  and  of  the  dam  on  the  river  side  of  the  old  east  entrance  lock  was 
floor  of  tho  passage  consisted  of  concrete,  the  walls  |  set  out.  Considetabledifficulty  was  experieaoed  in  driving 
themselves  being  generally  composed  of  solid  brick-  ,  the  pilas^  owing  to  the  heed  natura  of  the  grauai  a  fsw 
work,  and  the  bottom  of  tho  passage  being  paved  with  I  feet  below  the  surface,  a  staratom  of  natural  concrete 
ashlar  masonry.  The  heel-post  stones,  the  hollow  quoins,  having  been  probably  formed  by  the  miztsn  of  gravel, 
and  the  oills  were  of  granite ;  while  the  remainder  of    suid  and  shells,  such  as  was  met  with  in  otiwr  {daces  on 


the  stonework  was  of  Bramley  Fall.  The  gates  in  the 
passage  were  of  iron,  with  tho  exception  of  the  heel-posts, 
the  meeting-posts,  and  tho  cill-pieces,  which  were  of 
g^en-heart  timber.    The  gates  were  cellular,  having  two 


the  works,  through  which  the  sheeting  piles,  thoo^ 
fitted  with  heavy  cast-iron  shoes,  were  in  most  instsnoes 
unable  to  penetrate.  Soon  after  the  dock  walls  had 
been  commenced,  the  influx  of  water  into  the  foanda- 


skins,  furmed  of  iron  plates,  separated  by,  and  rivetted  tions  was  greatly  iaiaeased  by  tike  filling  of  the  adjacent 
to,  horizontal  and  vertical  ribs.  The  skins  were  curved  Mill  wall  Dock,  from  which  the  water  percolated  tluoa^ 
outwards,  being  arcs  of  circles  whose  radii  were  60  ft  and  ,  the  adjacent  gravel.  To  keep  d»wn  the  water  it  was 
120  it. ;  but  the  cill-pieces  wore  straight,  and  met  at  an  [  neceesaiy  to  employ  three  pumps,  capable,  together,  ot 
angle  of  126  degs.  in  the  centre  of  the  passage.    Each   lifUng  about  10,000  gallons  per  minute,  with,  in  sd- 


gate  was  erected  on  the  floor,  only  a  few  feet  from  its 
ultimate  position,  and  was  tested  by  being  filled  with 
water.  After  being  moved  into  their  places,  sufficient 
water  was  introduced  into  the  gates  to  counterbalance 
their  tendency  to  float.  Tho  basin  was  600  ft  long  and 
370  ft.  wide,  and  was  surrounded  b^  a  quay  wall  precisely 
similar  to  a  dock  wall.  The  principal  object  of  Hoe  basin 
was  to  serve  as  an  immense  lock  during  a  rising  tide ; 
the  water-level  being  drawn  down  to  that  of  the  river, 
when  the  tide  had  risen  sufficiently,  the  gates  were 
opened,  and  the  vessels  brought  in,  or  viet-vtrta,  until 
high  water,  when  the  gates  were  closed,  and  the  vessels 
in  the_  basin  could  be  passed  into  the  dock  at  leisure. 
By  this  arrangement,  the  water  in  the  main  dock  could 
be  kept  at  a  uniform  level.  The  New  Bust  Entrance 
Lock,  connecting  the  basin  with  the  river,  was  300  ft 


dition,  the  occasional  use  of  aoentzifogal  pnmp  arable  of 
raiang  l,dOOgallonsper  misnte.  Thedock  ana  basin  were 
careMly  puddled,  to  prevent  leakage  when  they  wen 
filled  with  water.  The  foundations  of  the  walls  rested 
pwUy  on  gravel,  and  partly  on  stiff  bias  day,  mixed,  is 
some  places,  with  a  good  deal  of  sand.  Along  a  psstioD 
of  the  site  of  the  north  wall  of  the  4oak  there  was  sneh 
a  finn  and  thick  bed  of  oot^mstate  that  the  conoret* 
foundation  was  dispensed  with,  and  the  wall  wu  com- 
menced on  the  oonglomerate.  The  first  stone  of  the 
passage  was  hud  on  the  4ih  of  April,  1868,  when  ooe- 
siderable  progress  had  been  made  with  the  dock  waO* 
and  excavations.  In  Jane,  1868,  the  eoffisidam  ontsids 
the  esst  entrance  look  having  besa  oomplsted,  the  wshr 
was  removed  from  the  second -portion  of  the  works,  mti, 
from  this  period,  all  the  worin  were  preosedsd  with 
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•imnltaneoQBly.  On  the  fith  of  Norember,  1869,  the 
dock  valla  and  excavations  being  completed,  and  the 
Kates  of  the  passage  finished,  water  was  let  into  the 
Uock  from  the  river  ;  in  December,  water  was  admitted 
into  the  basin  and  east  entrance  lock  ;  in  January,  1870, 
the  new  roadwny  bridge  was  ready  for  traffic ;  and  on 
the  Sth  of  March  in  the  same  year  me  dock  was  formally 
opened.  The  dock  wall,  as  constructed,  had  coit  only 
^12  2s.  per  lineal  foot,  a  result  which  was  chiefly  due  to 
the  lurge  employment  of  oonctete.  The  total  outlay  on 
the  works  had  been  £d71,I39,  vis.,  for  the  Dock,  Basin, 
Passage,  Entrance  Lock,  and  Warehouse  foundations 
£467,639,  for  the  warehouses  £60,000,  fbr  the  railway, 
£24,600,  and  for  the  hydraulic  machinery,  iS19,000. 
The  deaisns  for  the  seToral  works  have  beran  famished 
ty,  and  the  works  were  erected  under  the  direction  of 
Mr._  Hawkshaw,  past  Preaidmt  Inst  C.E.,  the  resident 
engineer. 


OBITVAET. 


Kr.  Biehard  Wattmaeott,  the  Royal  Academician, 
vho  died  a  few  days  since,  at  his  residenoe  at  Kensington, 
in  the  74th  year  of  his  age,  inherited  his  artistic  taste 
and  powers  from  his  fiither,  the  oelebrsied  seolptor,  the 
late  Sir  Richard  Westmaoott.  Bom  in  London  in  the 
^ear  1799,  he  was  brought  np  under  his  father's  eye,  and 
in  1820  he  went  to  Italy,  where  he  spent  some  five  or  six 
years  in  studying  the  galleries  of  ancient  art.  Soon 
after  his  retam  to  Engbmd,  in  1827,  he  began  to  exhibit 
at  the  Boyal  Academy.  In  1838  he  was  chosen  an 
Associate  of  that  body,  to  the  full  honours  of  which  he 
-was  admitted  in  1849,  and  ten  yeaia  later  he  was 
appointed  Professor  of  Sculpture.  He  had  retired  some 
years  from  the  active  work  of  his  profession,  but  was 
well  known  both  as  a  lecturer  and  a  writer  on  artistic 
subjects,  upon  which  be  contribnted  largely  to  our  cyclo- 
psBOias  and  other  serial  publications.  Be  was  also  well- 
known  as  the  author  of  an  essay  "  On  the  Colouring  of 
Statues,"  and  of  a  "  Handbook  of  the  Schools  of  Sculp- 
ture." Among  his  more  purely  ideal  works  are: — 
"  Veni^  and  Ajcanins,"  "  The  Cymbal  Plaver  "  (in  the 
ocdlection  of  the  Doke  of  Devonshire^  "  The  Girl  and 
Fann,"  "Venus  teaching  Cupid,"  "Paolo  and  Fnmcesca," 
"  Bine  Bell,"  and  "Angels  Watching^'  the  latter  form- 
ing part  of  a  monumental  group.  To  these,  however, 
ahonld  be  added  a  baa-relief,  "  Oo  and  sin  no  more,"  the 
recumbent  monumental  figure  of  Archbishop  Howley  in 
Canterbury  Cathedral,  and  another  to  the  late  Lord 
Hardwicke  at  Wimpole,  in  Cambridgeahite.  He  was  a 
Fellow  of  the  Boyal  Society. 


OEHEBAL   S0TS8. 


Boom  Paper. — Carbolic  acid  is  recommended  by  the 
Jatimal  ef  Applied  Chemiatry  as  an  ingredient  in  the 
paste  used,  for  it  will  prevent  the  annoyance  of  insects 
and  the  sour  smells  frequently  experienced  in  rooms 
ivty-papeted. 


Xertality  of  Infants. — Some  important  facts  upon 
this  subject  have  been  brought  before  the  Municipal 
Council  of  Paris.  According  to  the  Secretary-Genmal 
of  the  Prefecture,  there  are  66,000  infanta  bom  in  the 
Department  of  the  Seine  on  an  average  annually,  and  of 
these  20,000  are  placed  out  to  nurse  by  the  authorities. 
The  nurses  are  drawn  from  three  departments,  and  are 
under  the  charge  of  70  inspectors  and  87  medical  men. 


The  average  mortality  of  infants  in  France  is  17  to 
18  per  cent. ;  in  Paris  it  is  about  26  per  cent. ;  and  that 
of  natural  children  is  always  in  excess  of  others.  Thus, 
of  the  infants  placed  out  to  nurse  by  the  authorities  of 
the  city,  the  mortality  amounts  to  27  per  cent,  in  the 
case  of  legitimate,  and  to  33  pfr  cent,  in  the  case  of 
illegitimate  children.  The  mortility  amongst  infants 
placed  out  with  private  persons  is,  according  to  the  same 
authority,  about  60  per  cent. ;  in  other  words,  the  chances 
of  life  or  death  are  nearly  equal.  This  excessive 
mortality  gave  rise  to  a  serious  discussion  in  the 
Academy  of  Medicine  some  time  since,  and  a  bill  was 
drawn  up  by  a  lato  Minister  of  the  Interior  in  con- 
formity with  the  views  of  the  Academy.  It  is  said  that 
the  subject  is  about  to  be  revived  and  brought  before 
the  National  Assembly. 

Th«  Ham  and  Gingerbread  Fairs  of  Paris.— One  of 

the  most  curious  sights  of  the  year  in  Paris  is  that  of  the 
Fbirt  ttux  Jambmii,  which  is  held  on  the  boulevard  by 
the  side  of  the  Canal  St.  Denis,  commencing  at  the  Place 
de  la  Bastille.  All  the  pork-dealing  world  assembles  at 
this  fill,  and  the  concourse  is  prodigious.  Each 
merchant  has  his  or  her  boutique,  or  little  hut,  made  of 
tough  planks,  like  those  which  are  erected  on  the  boule- 
vards of  the  city  for  the  New  Year  sales.  There  are  this 
year  no  leas  than  270  boutique*,  and  the  ownerj  of  them 
speak  nearly  all  the  dialects  of  France  ;  but  the  Mouse, 
the  Moselle,  and  the  Rhine  are  always  the  most  promi- 
nent, and  they  are  peooKarly  so  this  year,  in  spite  of,  or 
perhaps  on  account  of,  recent  events.  These  and  the 
neighbouring  departments  occupy  nearly  one-thiid_  of 
the  nomber  of  stands.  The  provincial  dealers  bring 
immnBHo  supplies;  it  is  for  them  a  real  commercial  fair ; 
they  sell  to  the  small  shopkeers  of  Paris  ;  but  the  poik- 
bat«herB  and  bacon  and  ham-curars  of  Paris  and  the 
surrounding  distriota  do  not  allow  such  a  capital  oppor- 
tunity of  sale  to  escape  them ;  they  occupy  136  stalls, 
and  sell  to  private  customers,  who  fancy  they  are  pur- 
chasing rare  bargains,  and  carry  them  home  with  aatia- 
faotion,  while  they  woald  not  take  the  trouble  to  boy 
and  carry  home  anything  of  the  kind  frvm  a  Paris  shop  ;  , 
but  opportunity  creates  business,  and  as  the  supply  is 
immense,  the  noise  great,  and  the  crowd  large,  much 
money  is  laid  out  in  hams,  pork,  lard,  and  sausages  of 
every  imaginable  form,  size,  and  constitution,  from  the 
great  Lyons  sausage  to  the  penny  saveloy.  The  quantity 
of  stock  at  the  fair  this  year  is  roughly  estimated  at 
about  two  hundred  tons,,  and  in  three  days  scarcely  a 
remant  will  be  left,  in  &ct,  an  hour  or  two  before  closing 
the  fiur,  dealers  become  perfectly  frantic,  and  remainders 
are  almost  given  away.  The  police,  even  in  the  Imperial 
time,  allowed  great  license  at  this  fair,  and  the  din  created 
by  the  lond-t<uigued  country  dealers,  who  almost  compel 
people  who  ventured  within  their  reach  to  purchase 
something  of  them,  and  who  have  each  their  character- 
istic mode  of  oomic  appeal  to  the  throng  of  visitors,  is 
positively  distmoting.  The  stalls  are  decked  out  with 
kurel  or  other  branches,  and  all  kinds  of  paper  finery, 
and  many  of  them  exhibit  very  comic,  and  some  of  them 
not  the  most  refined,  inscriptions  and  pictorial  designs. 
Tork  hams  are  announced  m  fifty  places,  as  are  the  pro- 
ducts of  Westphalia,  Holland,  and  every  other  country 
or  town  famed  for  pig-meat,  salted,  dried,  smoked,  or 
minced  up  into  sausages,  and  some  of  them,  doubtless, 
come  from  their  native  homes.  Preparations  of  horse- 
beef— cAnreuiene  hippique,  as  they  are  somewhat  grandly 
denominated — horse,  donkey,  and  mule  sausages,  make  a 
great  show,  and  the  experience  of  the  seige  seems  to  have 
given  popularity  rather  than  otherwise  to  these  com- 
modities. In  the  boulevard  which  touches  the  former  at 
right  angles,  is  the  foiie  au  pain  d'epicet,  where  every 
conceivable  form  of  gingerbread,  plain  and  gilded,  is  ex- 
hibited and  sold  in  enormous  qoantiUes.  For  those 
who  delight  to  study  the  charactensUcs  and  dialecta  of 
the  provmcee,  tho  ham  and  gingerbread  fairs  present  a 
real  anthropological  treat^.^^^^^  ^^  i^QOg  iC 
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Boiineu  in  Fans. — The  Monittur  Univtrul,  one  of  the 
best- informed  jonmals  of  Paris,  saj's  that  it  has  instituted 
an  inquiry  on  the  commerce  and  most  of  the  industries 
of  Paris,  and  the  result  shows  that  th«  situation  la,  at 
the  present  moment,  as  good  as  it  vas  during  the  best 
epochs  of  the  Empire.  Landed  property  has  certainly 
heen  seriously  deteriorated,  and  this  has  had  an  effect  on 
sales,  but  business  is  so  lively  that,  in  spite  of  that,  its 
extension  becomes  greater  every  day.  Those  who  doubt 
this  view  of  the  state  of  affairs  are  invited  to  visit  the 
Qnartiera  Sentier  and  Poissonni^re,  where  nearly  all  the 
great  commission  agents  live,  and  they  will  find  that  the 
packers  there  are  employing  a  oonsiderablenumber  of  work- 
men. The  trade  in  paper  boxes,  which  furnishes  an  ex- 
cellent indication,  is  also  said  to  be  very  busy,  so  much  so 
that  the  makers  of  those  pretty  decorated  boxes  in  which 
delicate  French  wares  are  put  up,  are  working  overtime. 
These  two  trades  of  packers  and  carton  makers  are 
specially  cited,  beouusc  they  ore  the  indispensable  agents 
of  commerce  for  exportation.  It  is  well  known  that 
robes,  bonnets,  silks,  ribbons,  gloves,  and  nearly  every 
article  of  French  export  is  put  up  in  its  own  special  kind 
of  pasteboard  case,  sometimes  plain,  but  often  very  taste- 
fully ornamented. 

Naval  Instraetion  in  France. — Some  weeks  since, 
Admiral  Fothuan  sent  instructions  to  the  maritime  pre- 
fects for  the  organisation  of  conferences  to  be  held 
amongst  naval  officers.  The  consequence  has  been  that 
at  Toulon  and  Lorient  lectures  and  conferences  have  been 
held  in  artillery,  tactics,  and  practical  hydrography,  and 
the  attendances  have  been  numerous  and  constant.  In 
a  short  time,  similar  meetings  and  lectures  will  be  esta- 
blished at  all  the  seaports  of  France.  Another  object  in 
view  is  the  creation  of  courses  of  study  of  the  modem 
languages  in  the  various  ports.  At  Uie  same  time,  a 
number  of  works  in  English,  German,  Prussian,  Italian, 
Swedish,  and  other  languages,  treating  of  subjects  con- 
nected with  the  navy,  have  been  placed  by  the  Minister 
in  the  hands  of  the  maritime  prefects,  to  be  distributed 
amongst  officers  who  will  undertake  to  translate,  ana- 
lyse, review,  and  comment  on  them  for  the  official 
i'ounial,  the  Stvut  Maritime  et  Ooloniale.  More  than  a 
inndred  and  fifty  officers  answered  the  appeal  of  the 
prefects,  and  it  is  hoped  that  nothing  of  mterest  that 
appears  abroad  in  reference  to  maritime  science,  naval  con- 
stniction,  artillery,  and  cognate  subjects  will  escape  at- 
tention in  France.  The  public  libraries  of  the  ports  of 
Cherbourg,  Brest,  Lorient,  Bochefort,  and  Toulon,  are 
now  open  in  the  evening  for  the  special  convenience  of 
naval  officers.  Lastly,  the  young  naval  ensigns,  who, 
in  consequence  of  the  reduction  of  the  number  of  vessels 
afloat,  find  it  difficult  to  get  ships,  and  are  in  danger  of 
losiog  their  taste  for  the  profession,  are,  as  far  as  possible, 
sent  on  board  vessels  in  commission,  while  those  who 
remain  on  shore  are  attached  in  turn  to  the  observatories, 
or  are  engaged  in  tiie  study  of  machinery.  All,  in  fact, 
seems  to  be  done  which  promises  to  keep  np  the  traditions 
of  the  savy,  and  to  raise  the  standard  of  nautioal  ednca- 
tion. 


CALENDAR     OF     HEETinGS. 


OBDnrAST  KXETINOB  OF  THS  80CIETT. 

Wednesday  evenings  at  eight  o'clock. 

Hay  IsT. — "  On  Telegraphy  without  Insulation,  the 
means  of  cheapening  International  Communication." 
By  H.  HiouTON,  Esq. 

Mat  8th. — "  On  the  Use  of  a  Revolving  Babble  in 
the  common  Fuddling  Furnace.'*  By  F.  A.  Paget, 
Esq.,  C.E. 

Mat  16th. — 

May  22nd. — "  On  Machinery  for  Stone  Breaking. ' 
By  F.  M.  Pollock,  Esq. 


OAHTOB  lEOTUBES. 

The  Third  Lecture,  on  "  Silicates,  Silicides, 
Glass,  and  Glass  Painting,"  by  Professor 
Babff,  was  delivered  on  Monday  evening,  April 
22nd.  The  remMning  lectures  will  be  given  as 
follows : — 

LxcTVBB  IV. — ^Monday,  29th  Afxil. 

Glass  Painting  (continued) — Mosaics — Enamels. 

[In  this  lecture  methods  of  staining  and  painting 
glass  will  be  explained  and  illustrated,  and  the  mecha- 
nical processes  employed  in  the  manufacture  of  stained 
glass  windows  will  be  shown.] 

Lbctthb  v.— Monday,  6th  May. 
Styles    of    Glass    Painting  —  Illustrations  with    the 
Electric  Light,  illustrative  of  the  Nature  of  Colour. 

Lectcbb  VI.— Mokday,  13th  May. 

Silicates  as  Painting  Vehicles,  and  some  other  of  their 
Useful  Applications  in  the  Arts. 

These  Lectures  are  open  to  Members,  each  of 
whom  has  the  privilege  of  introducing  two 
friends  to  each  Lecture.  Tickets  for  this  pnr- 
pose  have  been  issued. 


BOUMTXJflC  XXBTIKOS  FOR  THS 

Mob.  ....SOCIETT  OF  ABTB,  8.    Cantor  IwtarM.    Prof.  Birf, 

'■  On  8mat<»,  Slllddes,  Olaw,  ud  OUta  PatnUns." 
London  Initttutton,  4.     ProfeMor  BentUy,  "ElemmUry 

Boteny." 
RoT»l  Unlttd  Service  IntUlntlon,  St.      1.    C«pt  C.  B. 

Brackenbury,  R.A  ,"OnAiitoninlUMeDvr<!«.'   S.  C»pt. 

Tottenbam,  "goldlei's  Bcooji,  Pick,  «nd  Bide  Best." 
llsdieal.s. 
Aiiatio,S. 

Zoological,  1.    Annual  Meeting. 
Actuaries,  7.     Mr.  J.  G.  P.  Nel«on,  Job.,  "  On  the  In- 

flnence  of  Occnpatlons  npon  Health.'* 
National  Society  for  Women  •  Soffnge,  at  St.  Georjea 

Hall,  8. 

Toes.  ...OiTll  Engine*™,  8.  DIacoMlon,  •' Heavy  ArtHlery.' 

Koyal  IniUtaUoD,  ».  Mr.  Edward  B.  Tylor,  "  On  the 
Development  of  Belief  and  Cutom  amongit  the  uovet 
Bacm  of  Mankind." 
Royal  Colonial  Inatttnte,  8.  Mr.  F.  Lynn, "The  Compaia- 
Uve  Advantages  of  the  Pat  Wejt  of  Canada  and  of  the 
SUtet." 

W«D BOCIETT  OF  ABT8,  8.    Mr.  H.  HIghton,  «'0b  Tele- 

Eraphy   vtttaoot  laralatlon,  ibe   mcaBa  of  ehta|>eatog 
Internal  CommnnieaUob." 
Mioroacopical,  8. 

Royal  iNtltntton,  3.    Annnal  Meeting. 
Obatetrlcai,  8. 

TauBS...Boyal,  Si. 

Antlqaane*,  8|. 

Chemical,  8.    Mr.  E.  Bilay,  "  The  Mannfactnr*  of  Iron  and 

Steel." 
Boyal  Society  Clnb,  e. 

Artists  and  Amatenn,  8.  _    _  .    _ 

Boyal  Inititntion,  3.    Prof.  Tyodall, "  Oa  Heat  and  Light" 
Society  for  Eoeonragement  osFtne  AH.    Convemiioaa. 
LInniean,  8. 
London  Instltation,  7|.    Hntleal  Leetore. 

Fm. Oeologiati'   AuoeUtlon,    8.      1.  Mr.  John  Cmnr.    "0» 

Columnar  Baaalts."  2.  Mr.  John  Patenon,  "  On  K  V»«i« 
to  the  Diamond  Flelda  of  Bomb  Africa,  withNoUcwof 
Geological  Phenomena  hy  the  wayiWe." 

Boyal  Inititntion,  ».  Dr.  Wm.  Spottlnroode,  "  On  Optical 
Phanomena  produced  by  CrjsUli  when  tntonllUd  to 
Circularly  Folarized  Light." 

Philological,  8J. 

Arctaaologlcal  InsUtat*,4. 

8ii Koyal  Inatltntlon,  8.     Mr.  R.  A.  Proctor,  "  On  the  Star 

Depths." 
Boyal  School  of  Mines,  8.    Swlney  Lcctnic    Or.  CobtoU, 

"  On  Geology. " 
Koyal  United  Service  Inttltnte,  3.    Captain  C.  W.  Wnao*. 

"  Our  own  Hapi  and  thOMfof  otherXonntriM,  and  tbelt 

UMln  War."Digitized  by  VjOOV 
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FRIDAY,  MAY  3,  1872. 


/HI  amaiuMicatimufor  tht  Sociity  JuhiM  ht  aidreutd  to  At  Stcrttary, 
Jahmnet,  AdtlpM,  Umdtut,  yr.C. 


ANNOXniCEMEnTS  BT  THE  COUNCIL. 


EHDOWKENT  rWH. 


Members  and  others  who  propose  to  con- 
tribute by  donation  or  subscription  to  the  En- 
dowment Fund  for  the  (Society  of  Arts,  are 
requested  to  cross  all  cheques  through  Messrs. 
Coutts  &  Co.,  the  Society's  bankers,  and  to  for- 
ward the  same  to  the  Secretary  or  Financial 
Officer  at  the  House  of  the  Society  of  Arts,  John- 
street,  Adelphi. 

The  Engineer  of  April  26,  has  the  following : — 

"  The  Society  of  Arta  is  one  hundred  and  eighteen 
yean  old ;  it  has  had  its  seasons  of  enthusiasm,  of  com- 
panttive  inaction,  and  of  steady,  useful  labour ;  and  it 
makes  an  appeal  in  its  old  age  for  contributions  from 
the  public.  Few  who  ask  for  aid  have  such  a  strong 
case  as  the  Society  of  Arts,  or,  to  use  its  fuU  title,  the 
Society  for  the  Encouragement  of  Arts,  Manufactures, 
and  Commerce. 

"  It  does  not  plead  age,  sickness,  or  misfortune,  but, 
on  the  contrary,  health,  a  good  income,  and  success ; 
it  has  done  an  immense  deal  of  service,  and  it  wants  to 
do  more ;  it  handles  a  considerable  sum  of  mone^,  bat 
it  wants  to  handle  a  great  dral  more.  The  Society  of 
Arts  is  not  exactly  a  learned  Society,  it  is  not  a  public 
body,  it  is  neither  governmental  nor  opposition — it  is 
simply  a  kind  of  asitociation  of  watchmen,  which  is 
peculiarly  well  placed,  in  a  social  point  of  view,  for 
learning  the  wants  of  the  arts,  sciences,  and  commerce, 
and  fur  fixing  attention  upon  them ;  its  ears  are  ever 
open  to  the  complaints  of  the  public ;  and  its  rooms  for 
the  mt-etings  of  the  discontented,  the  pleading,  or  the 
benevolent;  it  takes  under  its  wing  equally  the  great 
merchant  class  and  the  cabmen,  the  youth  and  the 
women  of  England.  It  has  been  at  times  the  friend  and 
advocate  of  all  classes,  and  has  never  taken  a  fee  or 
given  rise  to  a  scandal. 

"  before  the  Boyal  Academy  was  formed  it  aided  art ; 
before  schools  of  design  were  thoujjht  of  it  encouraged 
drawing  and  painting  by  medals  and  other  rewards ;  it 
commenced  public  ezhlUitions  before  one  had  been  held 
in  France ;  in  its  bosom  was  hatched  the  idea  of  exhi- 
bitions of  all  nations.  In  short,  in  every  movement 
which  has  had  for  its  o>)ject  the  improvement  of  educa- 
tion and  the  furtherance  of  art,  science,  and  commerce, 
the  Society  of  Arts  has  generally  been  prominent,  and 
often  the  hard-working  pioneer  as  well  as  the  triumphant 
oonqneror, 

"  Its  income  is  derived  from  the  subscriptions  of  from 
•3,000  to  4,000  members,  but  it  is  bespoken  ever}-  year ; 
the  demands  upon  it  are  incessant,  and  it  is  eager  to 
meet  them.  It  comes,  therefore,  boldly  before  the 
publi'<,  and  says :  'I  have  done  a  great  deal,  I  am  full  of 
Ufe  and  enerxy,  I  see  infinitely  more  good  work  to  be 
done,  and  I  want  to  be  about  it  \  but  I  must  have  more 
money.    My  annual  subscriptions,  though  large,  are  not 


nearly  large  enough,  and  besides  they  are  not  secured ; 
I  want  a  good  big  sum  always  at  my  banker's,  that  I 
may  undertake  permanent  duties  and  not  be  bothered  by 
paltry  considerations.  I  appeal  to  the  wealthy  of  every 
class  to  give  me  an  endowment  for  use  in  the  public 
service,  and,  in  order  to  place  the  demand  on  a  clear  and 
practical  footing,  I  want  not  less  than  £100,000  !' 

"  Nothing  succeeds  like  success,  is  an  old  saying,  and 
we  feel  sure  that  the  past  successes  of  the  Society  of 
Arts  will  secure  that  of  the  present  appeal. 

"  Those  who  desire  to  give  their  hundreds,  thousands, 
or  tens  of  thousands,  will  find  a  complete  set  of  forms, 
adapted  to  all  cases,  in  the  Journal  of  the  Society  of  Art  t, 
of  the  12lh  of  April,  together  with  the  arguments  npon 
which  the  appeal  is  founded." 


ALBEBT  KEDAl, 

The  Council  will  proceed  to,  consider  the  ■ 
a^vard  of  the  Albert  Medal  early  in  May  next. 
This  medal  was  instituted  to  reward  "  distin- 
guished merit  in  promoting  Arts,  Manufac- 
tures, or  Commerce,"  and  has  been  awarded  as 
follows : — 

In  1864,  to  Sir  Rowland  Hill,  K.C.B.,  "  for  his  great 
services  to  Arts,  Manufactures,  and  Commerce,  in  the 
creation  of  the  penny  postage,  and  for  his  other  reforms 
in  the  postal  system  of  this  country,  the  benefi  ts  of  which 
have,  however,  not  been  confined  to  this  country,  but  have 
extended  over  the  civilised  world." 

In  1865,  to  his  Imperial  Majes^  the  Emperor  of  the 
French,  "  for  distinguished  merit  in  promoting,  in  many 
ways,  by  his  personal  exertions,  the  international  pro- 
gress of  Arts,  Monuiuctnres,  and  Commerce,  the  proofs- 
of  which  are  afforded  by  his  judicious  patronage  of 
Art,  his  enlightened  commercial  policy,  and  especially  by 
the  abolition  of  passports  in  favour  of  British  subjects. 

In  1866,  to  Professor  Faraday,  D.C.L.,  F.B.S.,  for 
"discoveries  in  electricity,  magnetism,  and  chemistry, 
which,  in  their  relation  to  the  industries  of  tho  world, 
have  so  largely  promoted  Arts,  Manu&ctures,  and  Com- 
merce." 

In  1867,  to  Mr.  (now  Sir)  W.  Fothergill  Cooke  and 
Professor  (now  Sir)  Charles  Wheatstone,  F.R.S.,  in 
"  recognition  of  their  joint  labours  in  establishing  the 
first  electric  telegraph. 

In  1868,  to  Mr.  (now  Sir)  Joseph  Whitworth,  F.R.S., 
LL.D.,  "forthe  invention  and  manufacture  of  instruments 
of  measurement  and  uniform  standards,  by  which  the  pro- 
duction of  machinery  has  been  brought  to  a  degree  oC 
perfection  hitherto  unapproached,  to  the  great  advance- 
ment of  Arts,  Manufactures,  and  Commerce." 

In  1869,  to  Baron  Justus  von  Liebig,  Associate  of  tho 
Institute  of  France,  Foreign  Member  of  the  Royil 
Socii  ty.  Chevalier  of  the  Legion  of  Honour,  &o.,  "  for 
his  numerous  valuable  researches  and  writings,  which 
have  contributed  most  importantly  to  the  development 
of  food-economy  and  agriculture,  to  the  advancement  of 
chemical  science,  and  to  the  benefits  derived  from  that 
science  by  Arts,  Manufactures,  and  Commerce." 

In  1870,  to  M.  Ferdinand  do  Lesseps,  "  for  services 
rendered  to  Arts,  Manufactures,  and  Commerce,  by  tho 
realisation  of  the  Suez  Canal." 

In  1871,  to  Mr.  Henry  Cole,  C.B.,  "for  his  important 
services  in  promoting  Arts,  Manufactures,  and  Com- 
merce, especially  in  aiding  the  establishment  and  develop- 
ment of  International  Exhibitions,  the  Department^of 
Science  and  Art,  and  the  South  Kensington  Museum. 

The  Council  invite  members  of  the  Society  to 
forward  to  the  Secretary,  on  or  before  the  29th 
of  April,  the  names  of  such  men  of  high  distmc- 
tion  as  they  may  think  worthy  of^t^WPf^'- 
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MOSCOW  FOLYIECHKIC  EXHIBinOir,  187S. 

The  Comtnittee  of  the  above  Exhibition  are 
desirons  of  fonning,  for  reference  in  Mobcow,  a 
collection  of  catalogues  or  price  liBts  of  makers 
of  machines  and  tools  of  all  kinds,  and  of 
mathematical  instruments.  Parties  ■willing  to 
assist  are  requested  to  send  at  once  to  the 
Secretaries  of  the  London  Committee  f..r  the 
Moscow  Exhibition,  now  sitting  at  the  Society 
of  Arts,  Adelphi,  London,  two  copies  of  each 
such  catalogue  or  list  (illustrated  preferred),  and 
the  same  will  be  forwarded  to  Moscow,  free  of 
expense. 

Members  of  the  So<Jiety  are  requested  to  give 
publicity-  to  this  notice,  as  it  is  very  desirable  to 
render  the  collection  as  complete  as  possible. 

SXABOK  nCKETS  FOB  THX  EXHIBITION  OF  1S78. 

A  letter  from  General  Scott  appeared  in  the 
Journal  a  few  weeks  since,  stating  that  in  con- 
sideration of  the  aid  given  by  the  Society  of 
Arts  to  International  Exhibitions,  her  Majesty's 
Commissioners  had  decided  upon  permitting 
members  of  the  Society  to  purchase,  for  each 


do  so  by  sending  in  their  names  to  the  Secre- 
tary. The  price  of  the  set,  bound  in  boards, 
with  letter-press,  descriptive  of  Barry's  pictures 
in  the  Society's  Room,  is  £10  10s. 


BirBscauFnoKs. 
The  Lady-day  subscriptions  are  due,  uid 
shouhl  be  forwarded  by  cheque  or  Poet-otfice 
order,  crossed  "Coutts  and  Oo^'  *nd  made 
payable  to  Mr.  Samuel  Thomas  DaTonport, 
Financial  Officer. 


PEOCEEBIHOS  OF  THE  SOCIETY. 

• 

tWJHllKIM  OBDIHAXT  XZKIIVft. 

Wednesday,  May  1st,  1872 ;   Htdic  Olabkc, 

Esq.,  Member  of  Council,  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Sode^ : — 


Christian,  Charles  Ladd,  Korfolk-lodge,  Burnet. 

Fewster,  0.  E.,  Hull-Btreet,  Spring-bank,  Hull. 

Fiiz  Gibbon,  A.,  the  Hookeryj  Great  Stanmore. 
,  Giilindo,  R.  B.,  1,  Augoatiu-road,  New-rowl,  HanaMT- 
£2   2s.  subscription    paid  by  them,   a  season       smith,  W. 
ticket  for  the  London  International  Exhibition    Gill,  Richard  Marmaduke,  Orme-fleld,  Finchl*^.  ». 
of  1872  at  £.  Is.,  being  half  the  price  charged   ^Zt^^t'  ^ri^^'Ie:^^^^'  Socth 
to   the  public.      Members  desirous  of  taking       Homsey. 
advantage   of    this  privilege    are    requested  to   Johnson,  Samuel  W.,  Eenward-houae,  Downapaik-road, 


commnnicate  at  once  with  Mr.  Le  Neve  Foster, 
the  Secretary  of  the  Society, 


8EBIE8  07  18  C0H0EST8  AT  TEE  BOTAL  AIBEBT 
EAIX. 

Single  tickets  for  the  concerts  to  be  given  at 
the  Koyal  Albert  Hall  on  the  8th  May,  can  now 
be  obtained  of  Mr.  Samuel  Thomas  Davenport, 
at  the  House  of  the  Society,  at  the  following 
prices  : — Amphitheatre,  lOs.  6d.;  arena,  78.  t)d.; 
balcony,  5s. ;  ditto,  48. 


BASBTB  ETCHIHOS. 

The  Council,  having  been  requested  to  exhibit 
a  series  of  Barry's  etchings  at  the  forthcoming 
Exhibition  of  Art  and  Industry  in  Ireland,  have 
had  a  limited  number  of  sets  of  the  29  plates 
etched  by  the  late  James  Barry,  printed.  A 
set  has  been  hung  in  the  Society's  meeting- 
room  for  the  inspection  of  the  members  previous 
to  its  dispatch  to  Ireland.  The  impressions 
arc  taken  upon  elephant  and  double  elephant 
sheets,  and  bound  in  boards  elephant  size. 
The  plates  etched  by  Barry  have  never  before 
been  issued  in  so  complete  and  extended  a 
form ;  many  of  them  are  almost  unknown, 
sixteen  of  them  havmg  come  into  the  possession 
of  the  Society,  by  gift,  in  the  year  1861. 
Members  desirous  of  subscribing  for  sets  may 


Clapton,  E. 

LawBon,  Lionel,  2,  Brook-atreet,  Uanorer-aqnan^  w. 
Spowers,  Allan,  33,  Queensborongh-terrace,  W. 
Thompson,  H.  H.,  12,  CopthaU-oourt,  E.C., 

The  following  candidates  were  balloted  for 
and  duly  elected  members  of  the  Society  :— 

Armitage,  Benjamin,    Halton-bcuok,  Pendleton,  Uan- 

chester. 
Beeton,  Henry  Coppinger,  108,  Adelaide-road,  K- w. 
Campbell,  Rev.  William,  30,  Weetboume-park,  W. 
Cole,  Walter  B.,  St.  John's-terrace,  Weymouth  ^ 
Harvey,  Augustus  John,  I,  Soath-baok,  Beg«nt'i-P*'*< 

W. 
Mappio,  John  Newton,  jun.,  Condnit-Iodge,  Blackheita- 

park. 
McLturin,  Peter,  324,  Camden-road,  K.W. 
Sheppard,  William  John,   7,  Addison-gardeni  8ontP> 

Kensington,  W. 
Swan,  Patrick  Don,  Provost  of  Kirkcaldy. 
Williamson,  George,  2,  Ka«t  India-avenuo,  KG. 


The  paper  read  was  :— 

TELEGRAPHY  WITHOUT  INSULATTON-A 
CHEAP  MEANS  OF  INTEENATIONAI.  COM- 
MUNICATION. 

By  H.  Highten,  X.A. 

I  have  for  many  ypars  been  convinced  of  the  po*"" 
bility  of  telegraphing  for  long  distances  without  '°»"'ljj 
tion.  or  with  wires  very  imperfectly  insulated  ;  but  tJU 
lately  I  had  not  the  leisure  or  opportunity  oitryHS 
sufficient  experiments  bearing  on  the  subject.        ,    .i. 

After  the  failure  of  the  first  Atlantic  cable,  and  tnoiW 
before  the  laying  of  the  present  ones,  when  it  wW  ^f'J 
doubtful  whether  funds  could  be  procured  for  the  l»yi»» 
ofsftcdicableylwToteto  the  secratary  o' the  AtW)i>° 
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Telegraph  Compuiy,  proposing  to  try  experiments  for 
the  purpose  of  asoertauiing  whether  it  would  be  feasible 
to  use  a  cheap  form  of  imperfectly  insulated  wire.  After 
some  correspondence  on  the  subject,  the  matter  ended  h>' 
my  being  informed  that  the  company  had  succeeded  in 
procuring  sufficient  capital  for  a  now  wire  thoroughly 
insulated. 

I  need  hardly  say  that  the  idea  has  been  pronounced 
on  all  hands  to  be  entirely  visionary  and  impossible,  and 
I  have  been  emphatically  warned  of  the  folly  of  incurring 
any  outlay  in  a  matter  where  every  attempt  of  the  kind 
had  hitherto  failed.  But  I  was  so  thoroughly  convinced 
of  the  soundness  of  my  views,  and  of  the  certainty  of 
being  able  to  go  a  considerable  distance  without  any  in- 
sulation, and  any  distance  with  very  imperfuct  insula- 
tion, that  I  commenced  some  three  or  four  months  since 
a  systematic  series  of  experiments,  with  a  view  to  test 
my  ideas  practically.  I  accordingly  began  by  trying 
various  lengths  of  wire,  dropped  in  the  Thames  from 
boats,  and  soon  found  that  I  could,  without  the  slightest 
difficulty,  exceed  the  limits  mentioned  by  practical  men 
as  the  utmost  lengths  through  which  it  was  possible  to 
succeed.  This  method  of  experimenting,  however,  was 
attended  with  much  difficulty  and  inconvenience,  in  con- 
sequence of  the  rapidity  of  the  tides  and  the  motion  of 
the  boats. 

I  next  tried  wires  across  the  Thames,  but  had  them 
broken  five  or  six  times  by  the  strength  of  the  tide  rush- 
ing against  the  pieces  of  weed  and  floating  rubbish,  such 
as  cotton-waste,  &o.,  which  became  entangled  in  them, 
and  by  baizes  dragging  their  anchors  across  them,  I 
then  put  my  instruments  in  my  own  room,  on  the  banks 
of  the  river,  and  sent  a  boat  down  the  stream  with  a  reel 
of  wire,  and  a  battery  to  si^rnal  to  mo  at  different  dis- 
tances, in  order  to  obtain  some  idea  of  the  law  of  decrease 
of  power  according  to  distance.  The  success  was  so  much 
beyond  my  expectations,  that  I  next  obtained  leave  to 
lay  down  wires  in  Wimbledon  Like,  in  order  to  study 
more  at  my  leisure  the  laws  and  phenomena  which 
attended  the  transmission  of  currenU  through  iminsu- 
lated  wires.  I  found,  to  my  surprise  (as  I  shall  show 
you  presently  by  experiment),  that  water  itself  is  so 
perfect  an  insul.itor  for  electricity  of  low  tension,  that 
wires  charged  with  electricity  of  either  name  retained 
the  charge  with  the  utmost  obstinacy ;  and,  whether  from 
the  effect  of  polarisation  (so-called),  or,  as  I  am  rather 
inclined  to  suppose,  from  the  electrisation  of  tho  succis- 
sive  strata  of  water  surrounding  the  wire,  a  long 
wire,  brought  to  a  state  of  low  electrical  tension,  will  re- 
tain that  tension  for  minutes,  or  even  hours.  Kotwith- 
standing  attempts  to  discharge  the  tension  every  five 
seconds  I  have  found  that  a  copper  surface  of  ten  or 
twelve  square  feet  in  fresh  water  will  retain  a 
very  appreciable  tension  for  a  whole  qutrter  of 
an  hour;  and  even  when  we  attempt  to  discharge 
it  continuously  through  a  resistance  of  about  thirty  units 
it  wilt  retain  an  appreciable  though  graduxUy  decreasing 
tenisiun  for  five  or  six  minutes.  When  I  show  you  this, 
as  I  shall  do  presently,  you  will  see  that  there  is  no  saih 
thing  in  reality  as  what  telegraphists  call  dead  earth, 
and  that  the  idea  of  it  is  due  entirely  to  imperfect 
observation  with  instruments  not  sufficiently  sensitive. 
What  the  true  theory  of  this  may  be  matters  but  little  ; 
Ihe  fact  remains  the  same,  that,  in  some  way  or  other, 
every  liquid  is  for  currents  of  low  tension  a  very  good 
insulator ;  in  fact,  there  is  no  such  thing  as  a  perfect 
insulator — copper,  water,  earth,  glass,  gutta-percha, 
ebonite,  &c.,  are  all  partly  conductors  and  partly  in- 
■ulators.  Water  and  earth  occupy  an  intermediate 
position  between  copper  and  the  best  insulators,  such  as 
glass  or  gutta-percha,  and  may  be  used  as  we  wish, 
either  as  conductors  or  insulators.  The  question  between 
all  substances  is  merely  one  of  degree. 

Since  that  time,  in  order  to  gain  a  greater  insight  into 
the  subject,  I  have  constructed  an  artificial  line,  con- 
sisting of  resistance  coils,  condensers,  and  plate*  of 
eopper  in  liquids,  acting  at  once  aa  faults  ana  as  con- 


densers (for,  in  fact,  they  are  by  fiir  the  most  simple  and 
effectual  condensers  that  can  be  used),  so  that  I  might 
learn  aa  far  as  possible  to  what  extent  and  for  what  dis- 
tances tho  principle  of  non- insulation  can  bo  carried,  and 
I  have  satisfied  myself  that,  though  there  aro  diflioulties 
in  very  long  lengths  absolutely  uninsulated,  yet  that  it 
is  quite  feasible  to  telegraph  even  across  tho  Atlantic 
with  an  insulation  even  amounting  to  a  single  unit, 
instead  of  the  170,000  units  of  the  present  c  ililes.* 

I  should  add,  too,  th^it  there  is  this  peculiarity  about 
faults,  where  the  current  is  conducted  away  by  a  liquid 
conductor,  that  the  passage  of  the  electricity  from  a 
metal  to  a  liquid  creates  of  itself  a  reaction  on  tho  met;il, 
which  is  felt  more  or  less  in  every  part  of  tho  wire,  and 
which  may  be  appreciated  by  instruments  of  sullieient 
sensitiveness. 

The  instrument  with  which  I  propose  to  work  is  the 
gold-leaf  instrument,  adapted  by  mo  for  telegraphic 
purposes  twenty-six  years  ago,  acted  upon  by  a  power- 
ful electro-magnet,  and  with  its  motions  oiitieally 
enlarged.  The  exclusive  uso  of  this  instrument  in 
England  was  purchased  from  me  by  the  Electric  and 
Intomational  Telegraph  Company,  but  it  was  never 
practically  used,  except  in  Baden,  where  a  government 
commission  recommended  it  as  the  best  instrument ;  but 
to  work  it  properly  requires  a  good  deal  of  care  and 
adaptation  to  circumstances,  and  presents  certain  diffi- 
culties which  probably  no  one  but  tho  inventor  w^ould 
take  the  trouble  or  biavo  the  requisite  practicul  expe- 
rience to  overcome ;  and  as  for  many  years  I  was  fully 
occupied  otherwise,  and  hod  no  personal  interest  in  the 
matter,  tho  value  and  capabilities  of  tho  instrument  were 
never  recognised.  I  propose  now  to  exhibit  to  you  tho 
instrument,  as  adapted  for  the  uso  of  imperfectly 
insulated  wires,  and  point  out  to  you  some  of  its  merits. 
Ono  of  its  chief  merits  is  its  extreme  lightness. 
Judging  by  the  rcsistanco  it  presents  to  tho  electrical 
current,  it  would  appear  that  tho  piece  of  gold  in  tho 
instrument  I  am  now  showing  to'  you  does  not  weigh 
I  more  than  jo\njth  part  of  a  grain,  but  as  probably  a  con- 
siderable part  of  the  resistance  lies  in  the  junction  of  the 
I  gold  with  the  brnss,  and  the  leaf  is  full  of  holes,  resem- 
'  bling  a  wire-gauze,  and  so  increasing  the  resistance,  it 
may  bo  safer  to  estimate  its  weight  by  its  size,  and  reckon 
by  the  number  of  square  inches  which  it  is  said  a  grain 
of  gold  is  made  to  cover  by  tho  gold-beater,  which  would 
m'like  it  come  to  about  four  times  that  weight,  or  s^^th  part 
of  a  grain.  But,  at  any  rate,  in  order  to  make  a  visible 
signal,  we  only  havo  to  move  a  very,  very  small  fraction 
of  a  grain  through  a  very,  very  small  fraction  of  an  inch. 
You  may  judge  of  its  delicacy  when  I  show  you  that  the 
warmth  of  the  hand,  or  oven  a  look,  by  moans  of  the 
warmth  of  the  face  turned  towards  a  thermopile,  can 
transmit  an  appreciable  signal  through  a  resistance  equal 
to  that  of  the  Atlantic  cable.  On  mentioning  this  to  a 
young  lady  of  my  acquaintance,  she  inquired  whether 
a  kiss  could  not  also  thus  be  transmitted  to  America. 
I  assured  her  it  was  perfectly  possible  ;  a  kiss 
imprinted  on  a  thermopile  in  England  will  sij^al 
itself  in  America;  and  a  modem  Fyramus  and  Tbisbe, 
instead  of  kissing  through  a  hole  in  a  wall,  may 
exchange  a  grasp  of  the  hand,  a  kiss,  a  glonco,  across 
the  broad  surface  of  the  Atlantic.  I  put  on  the  ro- 
sintance  of  the  Atlantic  cable,  still  you  will  see  a  look  at 
this  thermopile  gives  enough  power  for  a  signal,  a  grasp 
of  the  hand  a  greater  signul  still,  and  a  kiss  gives  abun- 
dant evidence  of  the  warmth  of  the  lips,  which  aro  at 
once  separated  and  brought  near  by  a  wire,  whose  re- 
sistance is  equal  to  2,000  miles  of  the  Atlantic  cable. 
Another  great  advantage  of  this  gold-loaf  instrument  is 
Its  ready  adaptability  to  the  circumstances  in  which  it 
may  be  placed.  According  to  the  conditions  in  which  it 
may  be  used  it  is  extremely  easy  to  increase  or  dimmish 


•  ITO  000  or  iso.oeo  anits  wm  ahont  tho  IniuUtlon  of  the  Atlantic 
•  tibia  b^f.re  l»id ;  when  l»l<i,  'he  Irnulutlon  was  raid  to  roach  more 
thaa  2,OCO,000  anltj,  but  Uicfc  details  are  very  much  kept  M  secrets. 
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its  length  or  breadth  or  tension.  Thug,  increase  of 
length  or  diminution  of  breadth  increases  the  resistance, 
but  increases  the  sensitiveness ;  and  again,  partaking  as 
it  does  partly  of  the  character  of  a  pendulam  and  partly 
of  a  musical  string,  the  nipidity  of  vibration  is  increased 
by  giving  it  greater  tension  and  greater  shortness, 
though  the  sensitiveness  is  diminished ;  so  that,  in 
fact,  you  can  accommodate  it  to  the  peculiar  cir- 
cumstances of  any  cable.  Again,  you  notice  the 
deadness  of  the  motion,  and  the  total  absence  of 
swing,  which,  whenever  a  needle  is  used,  always  more 
or  less  tends  to  confuse  the  signals.  It  is  true  that 
in  long  lines  this  is  not  so  observable ;  because,  from  the 
electro-static  capacity  of  such  lines,  the  effect  resembles 
rather  that  of  a  gradual  push  of  the  needle  than  of  a 
blow ;  but  still,  in  the  gold  leaf,  owing  to  the  resistance 
of  the  air,  vibration  is,  under  all  circumstances,  almost 
entirely  prevented,  and  as  the  resistance  of  the  air  varies 
probably  about  as  the  square  of  the  rapidity  of  the 
motion,  when  the  power  and  consequently  the  motion  is 
but  small,  we  only  get  a  very  small  resistance.  But  the 
greatest  advantage  of  all  is  that  wo  can  increase  the 
sensitiveness  without  increasing  the  resistance,  simply 
by  increasing  the  power  of  the  electro-magnet. 

Wherever  there  is  a  fault,  th:it  is,  wherever  there  are 
'two  or  more  courses  open  to  the  current  of  electricity, 
we  know  the  current  divides  itself  in  an  inverse  ratio  to 
the  resistance  of  each  path  open  to  it.  But  in  all  ordi- 
nary galvanometers,  if  we  want  to  increase  the  sensi- 
tiveness, we  must  increase  the  length,  and  consequently 
the  resistance  of  the  wire,  but  in  this  instrument  we 
can  increase  the  sensitiveness  almost  to  any  extent  by 
simply  increasing  the  power  of  the  electro-magnet, 
without  in  the  slightest  degree  increasing  the  resistance 
of  the  instrument  to  the  current.  Thus  for  ordinary 
purposes  an  ordinary  magnet  is  sufficient ;  but  when  we 
■want  to  detect  very  small  amounts  of  electricity,  then, 
by  increasing  the  power  of  the  mnpnet  and  the  power  of 
the  microscopic  contrivance  for  making  visible  very  small 
motions  of  the  gold-leaf,  we  may  arrive  at  almost  any 
degree  of  sensitiveness — there  is  in  fact,  scarcely  a  limit 
to  the  instrument  in  this  respect. 

But  now  that  I  have  explained  to  you  the  construction 
of  the  instrument,  perhaps  it  is  the  best  time  to  show  yon 
by  experiment  how  tenaciously  a  piece  of  copper  in 
water  will  retain  a  state  of  electrical  tension. 

Here  is  a  tub  of  fresh  water,  with  copper  plates  pre- 
senting to  each  other  altogether  about  fourteen  square 
feet  of  surface.  I  chnrKO  these  plates  with  electricity 
from  a  battery  of  about  the  tension  of  a  Daniell,  and  you 
see  how  tenaciously  it  retains  the  electricity  I  impart  to 
it;  in  fact,  it  will  go  on  gradually  discharging  itself  for 
live  or  six  minutes  through  the  emull  resistance  of  this 
piece  of  gold  leaf.  I  charge  it  with  electricity  of  the 
opposite  name,  and  the  result  is  the  same. 

I  now  do  tho  same  with  a  tub  of  salt  water,  and  the 
result  is  still  the  simc,  thoujih  less  marked.  In  fact, 
these  plates,  with  the  water  between,  represent  the  two 
metallic  plates  of  a  Leyden  jar,  and  the  water  retains  the 
electricity  of  this  small  tension  with  much  more  obstinacy 
than  the  glass  of  a  Leyden  jar  does  the  electricity  of  a 
bigher  tension. 

Indeed,  it  i»  a  fact  of  tho  highest  importance  in  tele- 
grai)hy  that  when  there  is  a  fault,  elsctricity  of  a  high 
tension,  say  of  20  or  30  Diiniells,  will  almost  wholly 
escape  by  it,  and  leave  none  for  the  instrument ;  whereas 
electricity  of  a  small  tension,  with  a  largo  battery  sur- 
face, will  pass  through  the  instrument  with  very  little 
diminution  of  power.  This  is  most  strikingly  shown 
by  the  use  of  an  ordinary  tangent  galvanometer. 

I  cannot  well  show  it  to  a  large  audience  like  the 
present,  therefore  I  will  only  inform  you  thut,  when  I 
have  taken  two  currents,  eiich  marking  30"  on  the 
galvanometer,  the  one  of  high  tensicm  proceeding  from 
about  30°  Daniells,  and  the  other  from  a  single  cell  of 
-the  tension  of  ono  Daniell^  but  presenting  small  internal 
resistance,  a  &ult  equivalent  to  the  exposure  of  a  mils 


of  No.  16  wire  in  sea-water  will  annihilate  all  appre- 
ciable effitcts  on  the  galvanometer  with  the  current  of 
high  tension,  whereis  the  current  of  low  tension  will 
still  show  on  the  galvanometer  as  mueh  hs  20°. 

In  fact,  tho  general  law  that  a  current  divides  itself  in 
inverse  ratio  to  the  resistances  is  very  deceptive,  unless 
when  modified  by  a  consideration  of  the  character  and 
source  of  the  currents.  You  will  see  then  the  extreme 
importance  of  the  use  of  currents  of  low  tension  proceed- 
ing from  a  large  surface,  and  how  a  faulty  cable  can  be 
used  with  such  currents  when  it  is  absolutely  useless  for 
currents  of  a  higher  tension. 

There  are  three  ways  of  telegraphing  without  insola- 
tion ;  one,  only  feasible  for  short  distances ;  a  second, 
which  I  think  will  be  found  the  most  practicable ;  and 
a  third,  in  the  practical  working  of  which,  for  very  long 
distances,  several  difficulties  (though  I  by  no  means  8»y 
insuperable  difficulties),  present  thtmselves. 

To  explain  the  first  plan  we  will  take  the  case  of  a 
river,  and  in  the  water  near  one  bank  place  the  copper 
plates  A  and  b,  and  connect  them  with  a  wire,  in  which 
is  placed  a  battery,  P.  Kear  the  opposite  bank  take 
similar  plates,  c  and  s,  connected  by  a  wire  in  which  is 
placed  a  galvanometer.  Between  A  and  B  tho  current  will 
puss  by  every  possilile  route,  in  quantities  inversely 
proportion.il  to  tho  resistance  of  each.  Consequently, 
pait  will  pass  from  A,.to  c,  from  c  to  d,  and  frotn  D  to  B, 
and  some  part  also  from  A  to  »,  from  D  to  c,  and  from 
c  to  B.     (Diagrams  exhibited.) 

Now,  if  the  plates  be  large,  and  a  and  c  and  B  and  D 
(respectively)  comparatively  near  to  each  other,  a  very 
appreciable  current  will  pass  from  A  to  c  and  from  n  to 
II ;  but  if  the  plates  be  small,  the  power  of  the  battery 
small,  and  the  distance  from  c  to  n  and  from  A  to  B  com- 
paratively short,  no  appreciable  amount  will  pass  from 
c  to  D — indeed,  about  as  much  will  pass  from  D  to  c.  I 
do  not  hesitate  to  say  that  it  would  be  physically 
possible,  by  erecting  a  very  thick  line  of  wire  fW)m  the 
Ilebrides  to  Cornwall,  by  the  use  of  enormous  plates  at 
each  extremity,  and  by  an  enormous  amount  of  battery 
power,  to  transmit  a  current  which  would  be  sensibly 
perceived  in  a  similar  Jine  of  very  thick  wire,  with  very 
large  plates,  on  the  other  side  of  the  Atlantic.  But  tho 
expense  and  trouble  would  prohaldy  bo  much  greater 
than  that  of  throwing  a  wire  across.  I  tried  the  experi- 
ment by  taking  out  two  bonis,  hanging  plates  out  at  tho 
bow  and  stern,  and  placing  a  battery  in  one  and  a  sensi- 
tive galvanometer  in  the  other,  and  mooring  them  at 
different  distances.  In  this  way  I  saw  how  rapidly  the 
perceptible  current  in  the  second  bout  diminishes  when 
the  distance  between  tho  boats  very  much  exceeds  the 
length  of  each. 

I  scarcely  know  a  more  instructive  experiment  than 
this  one.  I  will  show  it  you  on  a  small  scale  in  a  tub  of 
water. 

The  next  is  the  simplest  and  most  feasible  plan,  namely, 
throwing  aerof  s  the  sea  two  wires  kept  from  metnllic  con- 
tact with  each  other,  and  then  working  with  that  portion 
of  the  cuirent  which  prefers  to  pass  through  this  metallic 
circuit  instead  of  passing  across  the  liquid  condact<Hr. 
Use  currents  of  low  tension  from  large  surfaces,  and  it  it 
astonishing  how  large  a  portion  of  the  {urrent  will  pass 
through  a  metallic  circuit  in  preference  to  crossing  the 
water.  The  aiTangement  of  the  battery  must  be  varied 
according  to  the  amount  of  insulation  given  to  tho  i»ir« 
and  the  position  of  the  principal  faults, 

I  should  again  observe  that  the  electricity  itself  whidi 
passes  from  wire  to  wire  through  the  faults  cr«*tc»  a 
reacting  current  through  the  metallic  circuits,  of  feeUe 
tension,  it  is  true,  but  still  sufficient  to  give  adequate 
signals  for  very  long  distances :  so  that  if  we  extend 
across  the  Atlantic  two  wires  kept  from  metallic  contict 
with  each  other,  but  so  inadequately  insulated  from  the 
water  as  to  preS'-nt  throughout  their  length  only  a  sin^ie 
nnit  of  resistance  as  insulation  (and  this  is  not  a  Trry 
difficult  problem),  we  have  a  telegraph  sufficient  fti 
all  purposes.    We  have  nothing  to  do  imt  to  work  witb 
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a  low  tension  through  an , instrument  of  safficiont 
delicacy,  and  by  increasing  the  magnetic  powxr  acting 
«n  the  Rold  leaf  wo  cia  increase  the  sensitiveness, 
almost  without  limit,  without  adding  tu  the  resistance. 
By  using  a  wholly  metallic  circuit  we  escape  all  the 
eOects  of  earth  currents,  which  otherwise  I  should  sus- 
pect would  cause  considerable  inconvenience  with  an  in- 
strument of  such  great  delicacy. 

The  third  method  is  to  throw  a  single  wire  imperfectly 
insnlatnd  across  the  sea,  to  place  at  the  opposite  end  a 
very  large  earth  pLite,  and  possibly  (in  order  to  diminiith 
the  resistance)  to  plnce  it  in  a  salt  pond  of  hot  water, 
kept  hot  by  artificial  means. 

Now  any  electrical  tension  thrown  on  this  wire  trans- 
mits itself  more  or  less,  even  to  its  opposite  extremity, 
and  will  show  itself  on  any  instrument  of  small  resist- 
ance placed  in  the  length  of  the  wire. 

There  are  certain  difficulties  in  this  way  of  working, 
such  as  the  effect  of  earth  currents ;  or  when  the  earth- 
plute,  either  from  a  difference  in  tho  quality  of  the  copper, 
or  of  tho  ch  iracter  of  tho  water  in  which  it  is  placed,  is 
in  itself  in  a  state  of  tension  somewhat  different  to  that 
of  the  wire,  and  so  keeps  the  instrument  permanently 
deflected  from  zero,  necessitating  special  means  of 
counteraction;  and  again  the  necessity  of  working 
principally  with  zlnQ  uurrents,  to  prevent  the  destruc- 
tion o(  the  wire. 

I  have  no  doubt,  from  my  experiments,  that  these 
difficulties  may  be  all  overcome,  but  still  I  think  the 
simplest  and  most  feasible,  and  not  more  expensive  plan 
will  be  to  work  with  two  wires  kept  from  metallic  contact, 
and  with  electricity  of  a  very  low  tension. 

Perhaps  I  ought  here  to  say  a  fuw  words  about  that 
bugbear  to  submarine  telegraphists  electro-static  induc- 
tion, or  the  Leyden  jar  action.  I  will  try  to  explain  this 
Very  simply,  as  there  is  really  nothing  abstruse  about  it. 
Every  long  wire,  and  especially  a  wire  under  the  sea  or 
earth,  is,  in  reality,  a  prolonged  Leyden  jar.  The  instant, 
therefore,  that  a  current  is  sent  into  it.  it  diffuses  itself 
over  the  whole  surface  of  the  wire.  This  action  (xs  far 
as  we  know,  and  no  proof  is  given  to  the  coctmry)  is 
perfectly  instantaneous.  The  electricity  contained  in 
the  wire  also  instantly  begins  to  discharge  itself 
through  any  leak  ;  and  the  signalling  instrument  is 
but  a  leak  in  the  jxr.  But  as  a  smnll  quantity 
of  electricity  diffused  over  a  large  space  hxs  but  a  small 
tension,  time  is  required  before  the  wire  is  charged 
■ufficienlly  to  produce  any  great  effect  hy  its  disch^irge. 
If,  therefore,  an  instrument  like  a  Morse  be  used,  or 
indeed  any  instrument  in  which  there  is  friction,  a  con- 
siderable time  will  elapse  before  sufficient  electricity  is 
accumuUted  to  give  n  signal.  But  with  an  instrument 
■o  dolicito  as  the  gold-leaf  instrument,  an  apprecixble 
effect  is  instantiineously  produced,  that  is,  instantaneously 
as  far  as  we  can  perceive,  and  though  nu  duubr,  il'  a 
current  be  continued  to  be  sent  into  the  wir(%  the  cfToet 
accumulites,  still  practically  I  do  not  tliitik  any  reil 
difficulty  will  be  found  from  retirdition.  A  little 
practice  and  a  due  knowledge  of  tho  renl  RcientiQe 
character  of  the  problem,  so  fir  as  I  can  jud^o  from 
experiments,  will  easily  enable  us  to  deal  with  thu 
special  difficulties  which  may  arise.  I  will  presently 
show  you  the  practical  working  of  this  f.^vden  j.ir 
action  very  strikingly.  You  wil!  see  that  with  a  needle 
where  there  is  friction,  the  charge  accumiilates  till  the 
power  issuffieient  to  overcome  the  initial  friction,  which 
IS  always  greater  than  the  eubsequ^^nt  friction.  The 
Dcodle  then  gives  a  jump ;  then,  after  a  few  seeonds, 
another  jump,  and  so  on.  This  his  been  attrilmtcl. 
erroneously.  I  think,  to. a  wave-liko  motion  of  the 
electricity.  I  belinve  it  is  really  nothino;  more  than  thi' 
nccumulalins  charge  at  intervals  ncquirin?  sufficient 
strength  to  overcome  the  initial  friction  f>r  a  fre.ib 
jump.  Tho  gold  leaf,  you  will  sec,  movea  equably  for- 
ward, except  when  the  unfoMing  of  a  ereusu  adds  oc- 
casionally a  little  more  velocity. 

I  will  conclude  by  saying  that  the  saving  of  ex- 


panse on  this  plan  of  being  able  to  use  cheap  and 
comparatively  imperfect  insulation,  and  neglecting  faults 
which  may  arise  from  time  to  time,  will,  I  trust,  enable 
us  to  reap  the  advantage  of  cheap  telegraphy  over  tho 
world,  and  to  bind  the  various  parts  of  the  earth  together 
by  A  communication  which  will  be  available  for  the  poor 
emigrant  to  communicate  with  his  family,  no  less  than 
it  is  now  for  the  rich  merchant,  or  speculator,  or  govern- 
ment ambassador,  to  send  their  instructions  and  get  their 
information  from  the  most  distant  parts  of  the  earth. 
In  fact.  I  tru.st  it  will  open  out  a  now  era  of  easy  and 
cheap  telegraphy,  and  put  an  end  to  the  necessarily 
almost  prohibitory  rates  which  at  present  prevail. 

Perhaps  I  may  be  allowed  to  add,  that  for  keeping  np 
a  continued  stream  of  electricity  necessary  for  maintain- 
ing a  powerful  magnet  or  fur  electro-plating,  I  iind  none 
equal  to  those  which  I  introduced  a  few  months  ago.  Hy 
patent  has  been  purchased  by  a  company,  and  I  have  a 
few  prospectuses  here  (of  the  batteries — not  of  the  com- 
P'lcy)  which  I  shall  be  hippy  to  give  toan.y  one  present. 
Their  success,  in  electro-plating  especially,  has  heed 
very  remarkable ;  and  in  a  modified  form  mey  must,  I 
am  convineerl,  take  the  place  of  the  Daniell  for  tele- 
graphy. The  various  experiments  referred  to  in  the  paper 
were  performed  after  it  had  been  read. 


DISCUSSION. 

Mr.  Hancock  said,  as  Mr.  Highton  had  traversed  the 

entire  field  of  electrical  physics,  it  would  be  presumptuous 

to  attempt  to  follow  him   through  the  various  points 

which  he  had  brought  forward,  but  he  should  like  to  ask 

him  what  whs  the  extreme  length  up  to  which  he  at  the 

present  time  had   succeeded  in  practicably  obtaining 

readable  signals.    It  was  well  known  to  those  who  had 

I  devoted,  as  ho  had,  25  years  to  telegra])hy,  that  there 

I  was  a  great  difference  between  sending  sigiuUs  through 

I  coils  of  wire  placed  in  a  tank,  and  through  artificial 

resistance,  and  telegraphing  for  actual  long  distances. 

I  Mr.  Highton  said  that  he  could  only  repeat  that  he 
began  by  laying  two  miles  of  wire  wholly  uninsulated, 
through  which  he  obtained  signals  with  extreme  ease ;  and 
that  he  s  iw  it  might  be  carried  much  further.  He  had 
not  had  an  opportunity  of  using  cables,  and  had,  there- 
I  fore,  only  been  able  to  experiment  through  coils  and  arti- 
I  ficially.  Mr.  Siemens  had  kindly  promised  to  allow  him 
the  use  of  some  of  his  cables,  and  ho  hoped  to  be  able  at 
a  future  time  to  report  the  results. 

Xr.  Hancock  said  there  had  been  a  great  many  experi- 
ments made  with  regard  to  telegraphy  without  any  con- 
ducting wire  at  all,  which,  as  far  as  his  recollection  served 
him,  had  8U>  ceedod  up  to  from  200  to  400  yards. 

Mr.  Highton  said  they  had  succeeded  in  America  to  a 
full  mile. 

Mr.  Hancock  said  it  might  easily  be  imagined  that  it 
would  Le  p(jssiMe  to  telegraph foraconsidcrable  distance 
without  any  ei  nductor  at  all,  by  a  vast  expenditure  of 
energy,  and,  of  course,  through  a  much  greater  distance 
hy  m-ans  of  an  uninsubitod  wire,  but  unless  the  cxperi- 
iiiont  was  tried  practically  through  a  direct  long  line, 
and  not  Ihrou.i'h  artificial  resistance,  it  would  not  present 
those  fcaturis  which  mnat  always  be  borne  in  mind 
before  such  a  srstcm  could  bo  carried  out  to  a  practicable 
result,  the  conditions  being  so  materially  different.  Of 
course,  as  to  tho  question  of  cheap  telegraphy,  it  was 
perfectly  unntccssary  at  this  time  of  day  to  offer  any 
opinion  upon  it.  The  question  was  as  to  the  com- 
parative beneficial  result  from  the  application  of 
tho  system  Mr.  Highton  proposed,  and  the  cheapening 
of  th  it  now  in  use.  Tho  last  occasion  on  which  the  sub- 
ject was  discussed  in  that  room  was  9  or  10  years  ago, 
when  ho  ventured  to  speak  very  strongly  indeed  on  the 
considerations  which  ho  thought  ought  to  weigh  with 
companies  desiring  to  lay  lengths  of  cable.  At  that 
time  the  Atlantic  Telegraph  Company  had  laid  tho  cables 
of  1857  and  1858,  and  they  were  seeking  subscriptions 
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for  a  new  line.  The  linea  which  they  then  proposed  he 
felt  it  his  duty  to  spenic  as  strongly  as  possible  against, 
since  they  proposed  to  lay  them  with  about  400  lbs.  of 
copper  and  fidO  lbs  of  gutta-percha  for  something  under 
2,000  miles  in  length.  He  at  that  time  brought  forward 
estimates,  founded  on  the  quantity  of  insulating  materials 
then  at  command,  showing  it  would  be  impossible 
to  carry  on  telegraphic  operations  throughout  the 
globe  if  cables  of  such  proportions  were  adhered  to, 
and  he  had  then  advanced  the  opinion  that  it  was  per- 
fectly, possible  to  lay  a  cable  across  the  Atlantic,  at  the 
then  prices  of  materials,  for  about  £250,000  ;  and  he  did 
not  despair  of  one  being  laid  from  £130,000  to  £200,000. 
It  was  simply  a  question  of  the  amount  of  conducting 
wire,  the  amount  of  insulating  material,  iind  the  external 
covering  put  upon  it ;  and  if  it  were  possible  so  to  re- 
duce these  qualities  respectively  as  to  brin^  the  cost 
within  £250,000,  or,  at  the  present  time,  allowing  for  the 
tremendous  advance  in  raw  materials,  of  about  £350,000, 
it  would  bo  a  question  of  comparative  expense  between 
such  a  cable  and  the  method  sugcested  by  Mr.  Highton. 
After  the  ten  years  which  had  elapsed  since  then,  ho  still 
believed  it  was  possible  to  lay  a  working  cable  for 
£350,000.  It  was  as  yet  res  non  probata  as  to  the  number 
of  words  which  such  a  cable  would  transmit,  but  he  had 
no  doubt  it  would  transmit  as  many,  and  perhaps  more, 
words  per  minute  th'in  those  at  present  in  use.  lie 
knew  of  no  scientific  considerations  which  would  induce 
him  to  alter  the  opinions  he  had  formed  on  that  subject. 

Mr.  Hiehton  said  he  hoped  on  some  future  occasion 
he  should  have  an  opportunity  of  saying  how  many 
miles  he  had  actually  traversed,  with  what  amount  of 
power,  and  at  what  speed. 

The  Chairman  said  the  subject  brought  forward  by 
Mr.  Highton  was  one  of  great  importance,  and,  though 
there  had  been  very  little  discussion,  what  had  been  said 
by  Mr.  Hancock  was  so  far  an  encouragement  to  per- 
severe in  the  endeavours  to  cheapen  the  telegraphic 
system.  It  had  been  all  throngh  one  of  experiment 
and  progress,  for  it  was  now  about  100  years  ago 
since  Bishop  Watson  first  tried  the  electric  tele- 
graph across  the  Thames.  Yet  it  was  only  at  the 
present  day  that  the  system  was  beginning  to  be 
practically  developed.  Of  course,  there  were  always 
practical  diflBcultifS  in  the  way  of  any  new  process,  and 
practical  experiments  were  r<  quired  to  satisfy  men  of 
business,  and  those  who  invested  their  money  in  such 
like  undertakings,  in  order  that  the  di6Scultics  which 
would  have  to  be  overcome  might  be  provided  against. 
There  was  no  doubt,  as  a  scientific  question,  that  the 
way  Mr.  Highton  had  pointed  out  was  one  in  which  it 
iras  possible  to  obtain  very  great  success,  and  anything 
coming  from  Mr.  Highton  would,  of  course,  curry  much 
weight.  A  quiirter  of  a  century  ago,  ho  hud  in  that 
room  discussed  the  same  subject,  and  since  that  time  ho 
and  bis  brother  had  laboured  at  it  wilh  great  success. 
He  had  himself  expliiined  the  reason  why  some  of  the 
inventions,'  although  practicable  in  their  nature,  had 
not  been  carried  out  to  a  commercial  result,  and  it 
Was  evident  that  various  circumstHnces  exercised  a  great 
influence  upon  the  practical  application  of  any  invention 
of  this  kind.  The  consideration  of  the  money  ri  suit 
necessarily  affected  the  minds  of  many  persons.  When 
even  small  amounts  of  money  had  to  be  supplied  persons 
hesitated  before  embarking  in  anything  new,  and  the 
consequence  was  that  trade  influence  and  vested  interests 
grew  up,  which  sometimes  stood  in  the  way  of  n  material 
improvement.  It  thertforo  did  not  necessarily  follow, 
because  an  invention  was  not  taken  up  commercially, 
that  it  was  not  practicable.  Even  tho  railway  system 
was  a  long  time  being  brought  into  anything  like  general 
use ;  and,  with  rcganl  to  telegraphy,  although  the  geims 
of  it  were  laid  a  century  ago,  its  benefits  were  only  now 
beinp  generally  adopted.  He  concluded  by  proposing  a 
cordial  vote  of  thanks  to  Mr.  Highton,  which  was  carried 
unanimously. 


ASKITAL  IN  TERNATI09AL  EXHIBITIOHS. 


The  offices  of  the  Commissioners  are  at  Upper  Ken- 
sington-gore, London,  W.,  Major-Gencral  Scott,  C.B., 
secretary. 

The  Exhibition  of  1878  was  inaugurated  on  S:\turday, 
the  27th  April,  by  a  reception  held  by  his  Royal  High- 
ness the  Duke  of  Edinburgh. 

The  following  account  of  the  proceedings  is  taken  fcom 
tho  Time$ : — 

The  invitations  to  the  reception  of  Saturday  must  have 
numbered  many  thousands,  how  many  we  are  afraid  to 
say.  In  the  first  place,  there  were  the  season  ticket- 
holders,  a  whole  army ;  then  there  were  the  seatholdeis 
of  tho  Albert-hall,  then  the  official  invitations.  Th«e 
were  issued  to  the  Ministers,  to  all  committees,  commis- 
sioners, and  officials  connected  with  the  Exhibition,  to 
the  Councils  of  the  Society  of  Arts  and  the  Horticultural 
Society,  to  the  Lord  Mayor  and  Corporation  of  London, 
and  to  a  great  number  of  provincial  Mayois, 
Provosts,  and  High  Bailiffs.  Foreign  Ambassadors, 
and  the  host  of  distinguished  and  fashionable  person- 
ages and  persons  who  on  all  these  occasions  have 
the  entree  as  a  matter  of  right,  of  course  were  noi 
forgotten,  so  that  altogether  we  should  not  be  surprised 
if  the  Lords  Commissioners'  invitations  to  their  reception 
exceeded  those  of  the  Lord  Chamberlain  for  the  Thanks- 
giving service.  The  doors  of  the  Albert-hall  and  of  the 
other  entrances  were  opened  at  half-past  seven,  and, 
though  the  Duke  of  Edinburgh  was  not  expected  till 
half-past  eight,  those  very  punctual  persons  who  love  to 
leave  one  thing,  in  this  case  their  dinner,  half-done,  in 
order  that  they  may  begin  another  half  an  hour  befcwe 
its  time,  began  at  once  to  pour  into  the  great  hall,  whi^ 
as  we  look  round  upon  its  crowded  tiers  and  up  toward* 
the  great  spread  of  the  velarium,  may  remind  us  in  some 
feeble  manner  of  what  must  have  been  the  aspect  of  the 
Coliseum  when  all  was  ready  for  the  show,  and  the  lions 
were  about  to  be  let  loose  into  the  arena.  There  is  an 
arena  at  South  Kensington  aa  well  »e  at  Rome,  but  ito 
lions  are  of  another  order,  being,  on  Saturday  evening, 
Royal  dukes  and  noble  lords.  Eastern  prince^  even  an 
Eastern  princess,  mayois  and  sheriff's,  and  a  whole  mob 
of  "  personages."  The  galleries  on  either  side  of  the  great 
organ  were  filled  with  plants,  and  in  the  centre  of  the  arena 
a  tall  fern-tree  sprung  from  tho  apex  of  a  cono  of  flowers. 
As  the  Hall  filled,  tho  spectado  became  one  worth 
seeing,  and  the  best  pl'ico  from  which  to  see  it  was  from 
a  seat  in  the  stalls  opposite  the  organ,  near  the  slope  of 
tho  centre  pathway  by  which  the  Duke  of  Edinbui^ 
and  the  Commissioners  were  presently  to  descend  to 
their  place  in  the  arena.  Where  that  place  would 
be  it  was  hard  to  guess,  for  people  had  flown  into 
the  arena  till  it  was  crowded,  but  in  good  time  s 
party  of  Engineers,  in  their  red  uniforms  and  WaA 
busbies,  cleared  a  walk  for  tho  procession,  and, 
standing  at  intervals,  made  themselves  into  balusters, 
holding  each  of  them  the  red  cord  which  was_  soon 
stretched  on  either  side  of  the  pathwny.  No  building  in 
London  lights  up  better  than  the  Albert  Hall.  The  red 
upholstery  seems  to  tone  down  the  glare  of  thegas,  making 
it  soft  snd  agreeable,  and  on  Saturday  tho  light  was  «» 
jour.  The  stalls  never  quite  filled,  but  the  red  furniture 
of  those  which  remained  vacant  contrasted  well  wilh  the 
white  draperies  of  the  ladies'  dresses.  Many  of  the 
boxes  were  empty,  but  there  was  no  lack  of  gay  groups 
in  either  the  /o.v/if  or  the  boxes  proper,  while  the  balcony 
and  upper  gallery  were  crowded. 

At  half-past  8  all  waited  for  the  Duke  of 'E'linburgh, 
the  host  of  the  evening,  as  Roynl  Commissioner  next  in 
rank  to  the  Prince  of  Wales.  A  quarter  of  an  hour  or 
so  late  his  Royal  Highness  arrived,  the  Commissioners 
repaired  in  a  body  to  the  grand  entrance,  tho  nsnal 
flutter  passed  through  the  crowded  hall,  faces  turned  one 
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way,  everyooe  stood  op,  the  Artillery  band  broke  into 
the  tone  which  is  never  out  of  fushion,  and  the  Duke 
entered  with  Princess  Loaise  on  his  arm,  and  passed 
down  the  inclined  plane  It-ading  to  the  arena.  A  space 
had  been  leserved  round  the  fern-tree  and  the  flowers  in 
the  centre,  and  a  sofa  or  two,  the  only  seats  in  the  arena, 
were  here  set.  The  Duke  was  conducted  to  the  arena  by 
Mr.  Cole.  Princess  Loaise  wore  a  green  dress,  and 
looked  exe>«diiigly  well,  but  more  matronly  than  when 
she  entered  thesame  hall,  still  wearing  the  white  raiment 
of  a  bride,  a  year  ago  almost  to  a  day.  Next  to  the 
royal  brother  and  sister  walked  the  Duke  of  CumbriJge, 
then  Lord  Lome,  then  the  ladies  and  gentlemen  in 
watting,  and  the  Commissioners.  As  the  assemblage 
stood  ap  when  the  Duke  entAred  they  seemed  to  re- 
people  the  ball,  and  ther  remained  standing  till  the 
royal  prooassion  left  by  a  door  near  the  orchestra  to  make 
the  tour  of  the  piiture  galleries.  This  was  after  a  few 
miiintea,  whiuh  were  filled  np  by  musiu  from  the 
band,  by  some  shuldngs  of  hands  and  some  conversa- 
tion among  the  inner  circle  in  the  arena,  and  by  the 
trasy  use  of  a  thousand  opera-glMSses  and  several 
'  thonsand  pairs  of  unaided  ayes  on  the  part  of  the  guests 
in  arena,  stalls,  balcony,  and  gxUery,  for  was  not  the 
invitation  tu  a  private  view  of  Princes  as  well  as  pic- 
tures ?  Altogether,  however,  if  it  bo  permissible  to  con- 
gratulate the  guests  at  a  "Boception"  upon  their  be- 
hayiour,  they  behaved  very  well,  no  less  in  the  galleries 
than  the  Hall.  If  they  crowded  upon  the  procession  and 
themselves,  their  vast  numben  (reaching  their  climax  by 
9  o'clock,  when  that  part  of  society  which  had  taken  its 
dinner  comfortably  arrived  and  completed  the  crush)  and 
not  at  all  their  individual  conduct  is  to  blame,  'ihere 
were  no  regolationa  or  obstructions  whatever.  People 
were  left  entirely  to  themselves,  and,  as  is  usual  on  such 
occasions,  did  their  best  to  make  themselves  uncomfort- 
ablo  by  meeting  in  passages  and  keeping  to  the  wrong 
«ude  of  stHiroases. 

The  Biiyal  ptrty  had  no  sooner  left  the  hall  for  the 
picture  galleries  than,  of  course,  the  majority  of  the 
aodienoe  must  needs  do  the  same,  preferring  the 
pictures  and  the  prince*  to  even  Mr.  Best,  at  his 
best,  on  the  grand  organ ;  to  Mr.  Smyth  and  the 
music  of  his  enchanted  wand ;  to  Mademoiselle  Philippine ; 
or  to  an  "  Orpheunio  Octett,"  who  between  them  gave 
all  those  whu  xtiyeJ  to  listen  an  excellent  concert,  which 
lasted  till  about  eleven  o'clock.  The  crowd  was  so  vast, 
that  though  it  seemed  to  awarm  into  the  galleries  by  the 
thousand,  there  always  remained  a  good  audience  in  the 
hall.  The  Duke  of  Edinburgh,  having,  as  before,  the 
Princeas  Loaise  on  his  arm,  and  followed  by  the  Duke  of 
Cambridge,  by  Lord  Lome,  and  the  Commissioners,  set 
out,  undfr  charge  uf  Mr.  Cole,  on  their  lung  and  much- 
impeded  tourof  the  galleries  in  little  more  than  tea  minutes 
after  entering  the  hall.  The  Boyal  party  then  re- 
tamed  to  the  hall,  and  entered  the  Boyal  box,  and 
after  a  short  stay,  daring  which  some  music  was  per- 
formed by  Mr.  Best  on  the  great  organ,  the  artillery 
bonds,  and  the  Orpbeonic  Octett,  took  their  departure. 

On  the  Ist  iost.  the  Exhibition  was  opsned  to  the 
public  by  payment  of  10s. ;  to-day  and  to-morrow  the 
admission  is  5s.  The  first  shilling  day  is  on  Monday 
next. 

Ofteial  PublieatioBS. — The  following  publications  in 
connection    with   this   year's    Exhibition   have    been 

r'  ited  and  published  for  the  Commissioners  by  Messrs. 
M.  Johnson  and  Sons : — The  Programme  of  the 
Opening  Ceremonial,  the  Official  Catalogue,  which,  as 
last  year,  is  divided  into  two  volumes,  comprising 
respectively  the  Fine  Arts  and  Industrial  Divisions,  and 
the  Key,  printed  in  the  Exhibition  daily,  containing 
the  programme  of  the  music  performed  in  the  Boyal 
Horticultaral  Oardens  and  Albert  Hull.  It  is  not 
intended  to  publish  any  Reports  this  year,  but  an  Official 
Onide  tain  course  of  preparation,  and  will  shortly  appear. 
Besides  oeing  much  more  methodical  and  complete  in 
the  details  of  the  exhibits  than  last  year,  the  Catalogue 


numbers  are  given  as  nearly  ss  possible  in  the  con- 
secutiveurder  in  which  thearticlesstand  in  the  exhibition, 
Throutthunt  the  Catalogue  are  also  interspersed  short 
directions  and  references  that  will  be  found  exceedingly 
uaclul  to  visitors.  The  following  statistical  information 
may  possibly  be  of  interest  with  ngard  to  the  number  of 
exhibits  in  the  industrial  division : — 

Cotton,  raw  materials,  about 120 

„       producU  „      1,120 

Jewellery  „      1,430 

Piiper,  atationeiy,  and 

printing  „ 1,650 

Cotton  machinery,  &c.     „      40 

Printing  and  paper,  do.      „      150 

ScientiUo  inventions  and 

new  discoveries         „      80 

Prime    moveis,    and 

objects  lent        (entries) 40 

4,630 

Mr.  Buckmaster  has  been  appointed  by  her  Majesty's 
Commissioners  to  visit  the  principal  seats  of  manuMC- 
turing  industry  and  other  towns,  for  the  purpose  of  de- 
livering aildreases  explanatory  of  the  objects  of  the 
series  of  Annual  International  Exhibitions.  Mr.  Buck- 
master  will  mnke  arrangements  to  visit  any  town  desirous 
of  receiving  his  services. 


EZHIBITIOHS. 


Exhibition  of  Aaeient  Xntiesl  Istmrnents.  —  A 
meeting  of  the  General  Committee  for  promoting 
this  exhibition  was  held  on  Thursday  last,  at  the  South 
Kcnsiiiglon  Museum.  His  Koyal  Highness  the  Duke 
of  Edinburgh  presided,  and  there  were  present  the  Duke 
of  Leinster,  the  Marquis  of  Exeter,  the  Earl  of 
Warwick,  the  Lord  Gerald  Fitzgerald,  the  Hon.  Sey- 
mour Egerton,  the  Bight  Hon.  Sir  John  Pakington, 
Sir  George  Elvey,  Mr.  8.  Arthur  Chappell,  Mr.  C.  H.  H. 
Cheque,  Mr.  Cole,  Mr.  Henry  Leslie,  Mr.  P.  C.  Owen, 
Mr.  li.  Bedgrave,  Dr.  Bimbault,  M.  Yuillaume,  and 
Mr.  Alan  S.  Cole,  secretary  to  the  Committee.  The 
various  possessors  of  instruments  who  have  expressed 
their  willingness  to  lend  instruments  for  the  Exhibition 
are  to  be  invited  to  send  in  at  once.  The  Committee 
determined  that  the  last  day  for  receiving  contributions 
should  be  the  23rd  of  May. 

Paris  Fine  Art  Exhibition  Postponsd.— The  authorities 
have  announced  that,  on  account  of  the  time  required  to 
convert  the  central  space  of  the  Palais  de  I'lndugtrie,  lately 
occupieii  by  a  horse  show,  into  a  garden  for  the  sculpture, 
as  UDual,  the  Salon  will  not  open  its  doors  this  year  until 
the  tenth  instead  of  the  first  of  May,  It  would  have 
been  a  great  mistake  to  have  left  the  garden  out  of  tho 
plan,  fur  certainly  sculpture  was  never  more  admirably 
exhibited  than  here,  amid  shrubs  and  fiawers  in  a  large 
space  with  plenty  of  air,  where  the  eye  and  brain,  instead 
of  being  fatigued,  are  actually  refreshed  after  a  long  day 
in  the  picture  galleries.  It  is  a  new  proof  of  the  fact 
that  opportunities  almost  create  production,  for  ever  since 
the  plan  of  showing  the  sculpture  in  a  {garden  has  been 
in  vogue,  the  contributions  have  not  only  been  large  in 
number  but  superior  in  quantity.  The  size  of  tho  garden 
allows  also  of  the  exhibition  of  large  monumental  works, 
which  could  scarcely  bo  shown  at  all  in  a  gallery. 


DIEPPE  FINE  ABTS  EXHIBITION, 
SiB, — Having  noticed  a  paragraph  in  your  valuable 
Journal  relative  to  the  Dieppe  Fine  Arts  Exhibition,  may 
I  bi-g  a  small  space  to  assure  you  that  if  the  committee 
hare  determined  not  to  defray  the  cost  of  oarriage  of 
works  to  and  £rom  the  exhibition,  which  is  to  be  held  in 
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July,  it  is  from  no  niggardly  spirit,  but,  on  the  contrary, 
in  order  to  extend  as  far  as  possible  the  object  they  have 
in  view,  viz.,  of  enabling  exhibitors  to  dispose  of  their 
pictures  to  the  best  advantage. 

To  thi.4  eflfect,  the  rules  announce  that  the  whole  of  the 
money  received  at  the  door  of  the  exhibition  and  by  the 
sile  of  the  tickets  will  be  devoted  to  purchases,  the  ex- 
pense being  defrayed  by  the  siihBcriptions  of  members, 
!  n  I  the  balance  uf  this  fond  being  also  applied  to  the 
1  a  no  object. 

It  is  hoped  that  the  advantages  of  these  sales,  and  the 
opportunity  of  bringing  works  before  an  essentially 
cosmopolitan  public,  will  more  than  compensate  for  ex- 
hibitors the  expense  of  transit  of  their  pictures,  a  cost  ol 
trifling  amount  individually,  but  which  in  the  aggregate 
would  prove  most  cnerous,  and  considerably  diminish,  if 
not  entirely  exhaust,  the  resources  available  for  purchases. 

May  I,  in  conclusion,  add  that  the  committee  have 
already  been  assured  by  thsir  friends  of  the  nucleus  of  a 
successful  exhibition,  and  are  very  desirous  that  the 
British  school  should  be  largely  represented.  In  fact,  to 
this  reason  I  am  of  opinion  that,  as  an  Englishman,  I 
owe  the  honour  of  subscribing  myself — Yours,  &c , 
Frkbk.  Chapman, 
Vice-President  of  La  Soci^te  dea  Amis  dcs  Arts. 

Dieppe,  April  2tUi,  1812. 


COBBESPOVDESCB. 

o 

ENDOWMENT  FUND  FOR  THE  SOCIETY 
OF  ARTS. 

Sib, — ^In  1866-7  an  appeal  was  made  to  the  army,  navy, 
and  the  public  generally  for  funds  to  restore  the  garrison 
chapel  at  Portsmouth.  The  chapel  formed  ori^inHlly  a 
part  of  the  Dootim  Dti,  or  "  God's  House  Hospital," 
founded  early  in  tho  thirteenth  century  by  Peter  de  la 
Boche,  Bishop  of  Winchester.  It  w-is  one  of  the  earliest 
buildings  set  apart  in  England  for  the  reception  of  the 
sick  and  afflicted.  Hospitals  of  a  like  character  existed 
in  other  countries,  and  in  Frnnne  they  were  called 
"  Maisons  de  Dieu."  These  institutions  derived  their 
origin  from  similar  institutions  in  Jerusalem,  founded  for 
tho  relief  of  the  poor  and  suffering  crusaders. 

Pierre  des  Roches,  or  de  la  Itoche,  was  the  founder  of 
the  Domus  Dei  at  Portsmouth,  and  was  Uie  regent  ap- 
pointed by  King  John  during  the  expedition  to  Poitou 
in  1214,  and  it  was  greatly  owing  to  his  illegal  adminis- 
tration that  the  barons  formed  tho  combination  which 
ultimately  extorted  from  King  John  the  charter  of 
liberties,  and  laid  the  foundation  of  the  English  consti- 
tution. Some  two  centuries  after  the  establishment  of 
the  Domus  Dei  several  of  the  most  important  hospitals 
now  existing  in  London  were  estahlishnd.  and  I  do  not 
know  that  I  can  do  better  than  quote  the  following 
passage  relative  to  the  origin  of  Christ's  Hospital, 
now  known  as  the  Blue  Owt  School,  establishMl  in 
tho  reign  of  Edward  VI.  The  story  of  its  origin,  as 
related  by  Stow,  is,  that  Bishop  Ridley,  in  a  sermon 
preached  before  the  King,  exhorted  the  rich  to  be  merci- 
ful unto  the  poor,  and  also  urired  such  as  were  in 
authority  to  acts  of  charity.  The  King,  after  the  sermon, 
sent  for  the  Bishop,  and  ultimately  gave  him  a  letter 
The  Bishop  was  "so  joyous  of  having  the  said  letter," 
and  so  "  marvellous  7.ealous,  that  he  had  an  interview 
that  same  evening  with  the  Lord  Mayor,  Sir  Ri.  hard 
Dobbs,  who,  on  its  receipt,  exhibite<)  a  like  pleasure  nnd 
eagerness  to  carry  into  effect  the  King's  wishes.  The 
Bishop  dined  the  next  day  with  Sir  Richnrd  by  appoint 
ment,  when  two  aldermen  and  six  others  of  the  city  were 
present,  and  the  matter  was  earnestly  talked  over.  Thi- 
citizens  did  not  shame  the  character  Ridl<>y  had  given 
them  for  wisdom  and  humanity."  A  very  comppchensive 
and  busmess-like  plan  w«8  soon  laid  before  the  King. 
Ihe  poor  were  divided  into  three  classes:— I.  Tho  poor 
oy  impotency,  consisting  principally  of  orphfitis,   the 


aged,  blind  and  lame,  and  lepers.  2.  The  poor  bj- 
casualty,  comprising  "  the  wounded  soldier,  the  decayed 
housekeeper  and  diseased  persons."  3.  The  ahrimeiB 
poor,  including  "  the  rioter  that  consumeth  all,"  **  the 
vagabond  that  will  abide  in  no  place,"  and  "the  idle 
persons,  as  strumpets  and  others."  Snch  werv  tike 
people  for  whom  provision  was  now  to  be  made. 
Bridewell  was  prepared  for  the  last-mentioned  claaa, 
the  hospitals  of  St.  Thomas  and  St.  Bartholemew 
for  the  second  (the  decayed  huiisekeeper  bein^  re- 
lieved at  home),  whilst  as  to  the  first — the  leper — 
having  been  comfortably  honsed  in  proper  placca, 
so  as  "  to  keep  him  out  of  the  city,  and  "  from 
clapping  of  dithes  and  ringing  of  bells"  (the  mode 
in  which  these  unhappy  creatures  were  accustomed  to 
call  attention  to  their  wants),  and  the  poor  luving  been 
accommodiitcd  in  rn  almonry,  belonging  originally  to  the 
Priory  of  St.  Mary  Overies,  there  remained  only  tbe 
destitute  children  to  provide  for,  the  largest,  however, 
and  in  every  way  most  important  class.  For  these  tbey 
set  apart  the  most  memorable  of  the  old  religious  bonsea 
of  London,  the  Orey  Friars.  In  June,  1553,  the  children, 
with  the  Corporation  at  their  head,  were  received  by  the 
King  and  Ridley,  in  the  same  place  where  a  few  months 
before  they  had  held  their  memorable  conversation,  and 
the  charter  of  incorporation  of  the  different  hospitala 
mentioned  above  was  delivered  by  the  gratified  king. 
Ridley  endowed  Christ's  Hospital  to  the  extent  of  4,0M 
marks  by  the  year,  benefactions  flowed  in,  and  Richard 
Castella,  a  shoemaker,  of  Westminster,  with  the  consent 
of  his  wife,  they  having  no  children,  "  gave  lands  of  the 
yearly  value  of  £40,000  wholly  to  Christ's  hospital,  to 
the  relief  of  the  innocent  and  fatherless  children,  and  for 
the  succour  of  the  numerable  sore  and  sick  harboured  in 
the  other  hoxpitals  about  London."  Tbe  objects  of  thie 
institution  have,  however,  in  the  comae  of  time,  become 
materially  changed. 

The  establishment  of  parochial  relief^  by  taxation,  in 
the  reign  of  Elizabeth,  was  a  great  step  towards  pro- 
viding for  the  deserving  and  necessitous  poor  in  all 
parts  of  the  country ;  but  an  addition  to  the  relief  re- 
quired by  the  destitute,  aged,  and  infirm  was  that  needed 
by  such  as  are  overttken  by  injury  to  health,  the  result  of 
accident  while  pursuing  thdr  various  industries,  by 
disease,  or  mental  incapacity,  and  for  many  years  after 
the  establishment  of  workhouses  they  were  the  <mly  place* 
of  relief  for  the  latter  classes. 

The  provision  thus  made  was  ultimately  fonnd  to  he 
quite  inadequate  to  the  requirements  of  the  popnlatioii, 
to  say  nothing  of  the  ignorance  and  want  of  skill  with 
which  many  of  the  persons  seeking  relief  were  treated. 
This  ultimately  led  to  the  establishment,  in  more 
recent  times,  of  some  of  the  large  hospitals  now  dcang 
so  much  good  throughout  the  metropolis  and  country, 
not  merely  by  the  immediate  relief  which  they  afford  to 
the  poor,  but  also  to  the  upper  and  middle  classes,  by 
the  superior  medical  skill  and  knowledge  which  has  been 
induced  by  hospital  practice,  and  rendered  available, 
owing  to  the  superior  medicid  education  which  has 
been  acquired  by  the  students  who  have  passed  through 
the  medical  schools  and  colleges  connected  with  the 
hospitals. 

I  am  glad  to  be  able  to  add  that  the  original 
founders  of  the  Society  of  Arts,  soon  after  its  eatamish- 
ment,  did  not  overlook  the  great  good  which  was  calcu- 
lated to  result  from  the  multiplication  of  hospitals,  and 
out  of  the  action  inaugurated  at  our  Society  arose  one  of 
the  hospitals  of  London,  which  has  ever  since  been  de- 
voted to  tho  treatment  of  one  of  the  moat  loathsome  forms 
of  disease. — I  am,  &c.,  H.  O.  H. 


HINDRANCES    TO    APPLIED    ART,    OE 
DECORATIVE  ART  AND  UTILITY. 

("Lacrillqae  e>t  nixie,  mats  I'art  etldtfflrtle.") 
Sin,  -  At  all  epochs  men  have  existed  who,  gmerally 
unable  to  crcitc  anything  worthy  of  notice  themselves, 
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have  given  their  own  prejudiced  opinions  (not  forgetting 
due  pra'so  to  their  personal  merits)  under  the  cloak  of  a 
disinterested  criticism,  intended  to  benefit  the  minds  of 
their  fellow-creatures  less  endowed  than  themselves,  and 
at  a  single  glance,  determine  what  is  good  from  what  is  in- 
different— what  is  Bublimo  from  what  is  ridiculous.  The 
fate  of  these  men,  who,  as  a  rule,  have  filled  but  an  un- 
enviable place  in  history,  and  many  of  whom  have  re- 
mained in  that  profound  obscurity  from  which  they  should 
never  have  attempted  to  issue  forth,  has  not  even  been 
osefol  as  a  lesson  to  those  modem  babblers,  who  tear 
with  most  wonderful  ferocity  what  they  are  not  capable 
of  replacing,  and  who  condemn  what  thoy  cannot  alter 
for  the  better. 

Some  days  since,  in  a  paper  entitled  "  Hindrances  to 
the  Progress  of  AppliedArt,"  by  Dr.  Christopher  Dresser, 
this  gentleman,  whilst  aUacking  fiercely  the  present 
system  of  schools  of  ornamental  design  in  this  country, 
after  dissertating  at  length  on  tho  propriety  of  ornamenta- 
tion being  blended  in  every  particular  with  strict  utility, 
reinforcing  his  opinions  by  illustrative  remarks  on  pokers, 
tongs,  kettles,  &c.,  condemning  the  designs  of  carpets  in 
general,  as  most  inferior  in  an  artistic  point  of  view, 
attempts,  at  length,  to  explain  what  he  considers  a 
good  remedy  to  this  vicious  organisation  in  the  later  mode 
of  applying  decorative  art. 

I  shall  attempt  a  few  remarks  on  these  different 
subjects. 

The  schools  of  ornamental  design  now  existing  in 
England,  both  in  London  and  other  towns,  arc  (says  the 
lecturer)  "  generally,-  deficient  in  their  intended  object, 
inasmocb  as  utility  is  sacrificed  to  an  immoderate  amount 
of  ornamentation  of  the  most  frivolous  class  ; "  thus, 
vrhilst  in  every  one  of  those  schools  copies  and  modeUof 
the  masterpieces  of  Greek  and  Italian  architecture  are 
freely  plac^  before  the  student,  yet  ho  cannot  appreciate 
true  art.  It  were  sad  for  our  country  were  it  so.  fortu- 
nately, having  abundant  proof  to  tho  contrary,  we  are 
not  all  of  Dr.  Dresser's  opinion.  I  feel  confident  that  since 
tho  establishment  of  these  schools,  art  has  bion  so  de- 
veloped amongst  our  countrymen,  that  we  may  look 
forward  to  the  approaching  period  when  our  own  produc- 
tions in  decorations  will  bear  comparison  with  those  of 
oar  still  successful  foreign  competitors. 

But  what  docs  Dr.  Dresser  mean  by  *'  combining  art 
and  utility  ?"  We  are  all  well  aware  that  the  two  are  most 
difficult  to  associate.  If  artists  contented  themselves  by 
designing  (especially  in  furniture)  articles  strictly  useful, 
we  should  have  to  do  away  with  almost  every  style  of 
ornamentation — we  should  preserve  gthe  straight  line, 
never  attempt  archos  or  curves  in  wood,  as  it  necessarily 
interieres  in  some  measure  with  its  solidity,  and  never 
place  a  pillar  where  it  has  in  reality  nothing  to  support, 
in  which  case  wo  should  disturb  the  grace  and  elegance, 
and  onr  specimens  of  art  furniture  would  become,  in  re- 
ference to  tlie  masterpieces  of  bygone  ages,  what 
mediajval  is  to  Oothic,  which  former  style  would,  we 
should  think,  meet  the  lecturer's  entire  approbation,  as 
combining  simplicity  and  utility  with  strict  ugliness. 

Bat  it  would  be  too  great  a  task  to  attempt  refuting 
everyono  of  Dr.  Dresser's  remarks.  I  will,  however, 
say  u  few  words  on  the  South  Kensington  Museum  and 
on  the  renaissance  style,  which  ho  deals  with'so  severely. 
He  says: — "My  opinion  of  the  ren.iii>8.inca  is  not  so 
firourable  even  as  Mr.  Bedgrave's,  for  I  f  lil  to  see  in  its 
best  works  more  than  a  recast  of  the  Koman  spirit,  with 
which  I  havo  no  sympathy ;  its  forms  utter  no  si-ntimenta 
— they  are  cold  and  ueid.  The  best  forms  produced  in 
the  time  of  renaissance  are  graceless  whtn  conipured  with 
Grerk  ornaments,  and  poor  in  both  colour  and  iorm  when 
contrasted  with  the  rich  Eastern  styles  or  our  own 
(iotbic."  Thus  is  one  of  the  richest  reproductions  of 
ancient  art,  the  most  beautiful  style  initUKUrated  within 
the  last  thousand  years,  depreciated.  Dr.  Dresser  says 
r\:naiasanco  is  but  a  recast  of  tho  Roman  spirit ;  in  this 
he  is  not  correct.  I  will  show  that  Greek  architec- 
ture bad  a  great  influence  in  its  formation. 


Renaissance,  or  renovations  of  art  and  literature,  com- 
menced immediately  after  the  fall  of  the  empire  of  Con- 
stantinople, about  the  middle  of  the  fifteenth  century, 
when  a  large  number  of  Greek  artists  and  literary  men, 
escaping  'Turkish  barbarity,  fled  to  Italy,  some  of  tho 
most  distinguished  being  Theodore  Gaza,  Bcssanon, 
Demetrius,  Constantino,  John  Lascaris,  &c.  They  re- 
coived  at  the  Court  of  Cosmo  di  Medici  a  brilliant  and  en- 
lightened hospitality,  and  caused  Florence  to  bceomo  tho 
cradle  of  the  resurrectionary  movement.  Thus  was  that 
admirable  style  innovated,  some  of  its  nobler  specimens 
existing  now  in  Florence,  Pisa,  Milan,  &c.,  and  also  in 
France,  designed  and  executed  by  those  great  architects, 
Jean  Ooujon  and  Pierre  Lescot. 

Dr.  Dresser  complains  of  renaissance  being  cold,  both 
in  form  and  colour,  and  seems  to  have,  at  the  same  time, 
a_  deep  admiration  for  Greek  art.  I  certainly  most 
sincerely  share  his  love  for  Grecian  decoration,  but  yet 
I  do  not  think  it  should  be  imitated  too  strictly.  Its 
heavy  projecting  ornaments  and  groups  have  certainly  a 
lovely  effect  under  a  warm  and  genial  sky ;  but  with  our 
atmosphere  tho  effects  of  light  and  shade  would  be 
totally  different.  Suppose  the  Parthenon  placed  on 
some  height  outside  London,  I  feel  certain  the  lines 
would  appear  harsh  and  cold  also. 

As  to  the  Kensington  Museum,  I  can  only  say  that 
all  classes  of  the  population  have  reason  to  congratulate 
themselves  nt  possessing  the  most  useful  and  complete 
collection  of  its  kind  in  Europe;  nothing  seems  to  have 
been  spared,  and  nothing,  in  fact,  is  spared  at  present  to 
make  this  magnificent  institution  a  great  School  of  Art 
j  in  itself.  There  ma}[  certainly  be  some  inferior  works  of 
I  art  in  it ;  bat  by  their  side  are  abo  some  lovely  speci- 
I  mens.  It  is  not  necessary  to  enumerate  them ;  the 
'  present  generation  is  quite  capable,  I  think,  of  noticing 
or  detecting  the  difference  between  those  different  works. 
The  cabinet  of  Fourdinois,  though  perhaps  not  so  useful 
as  an  ordinary  chest  of  drawers,  is  still  a  splendid  work, 
both  for  its  beautiful  designs  of  ornamentation  and  ex- 
quisite carving.  This  work  was  never  intended  to 
illustrate  utility  and  decoration  blended  together.  Wo 
can  plainly  see  this.  Its  chief  object  is  to  show  what 
difficulties  may  be  overcome  in  wood  carving.  It  is 
certainly  not  without  defects ;  it  is  perhaps  over-crowded 
with  ornamentation,  but  then  what  delicacy  of  di'sign 
and  form,  what  exquisite  and  almost  aerial  carving! 
Every  moulding,  every  figure,  every  scroll  of  foliage 
is  in  itself  a  masterpiece  of  finish  and  patience. 

One  of  the  chief  "  hindrances  to  tho  progress  of  applied 
art"  ia,  said  Dr.  Dresser,  the  complete  ignorance  of 
artistic  manners,  the  ntter  want  of  artistic  taste,  ex- 
hibited by  those  retailers  of  goods,  who,  not  being  actual 
manufacturers,  are  not  capable  of  appreciating  art.  and, 
of  coarse,  thereby  prevent  its  extension.  I  shall  not 
comment  at  length  on  this  erroneous  statement,  at  least, 
taken  in  a  general  sense.  I  could  refer  the  lecturer  to 
several  firms  who  manufacture  but  little,  if  at  all,  and 
where  excellent  taste  is  displayed  ;  but  I  may  observe,  en 
ptusani,  that  the  very  fact  of  art  being  made  a  commercial 
speculation  contributes  more  especially  to  stifle  it  than 
any  other  cause  I  know  of;  the  most  wonderful  master- 
pieces of  ancient  art.  in  every  branch,  having  been  exe- 
cuted regardless  of  time,  trouble,  or  cost. 

However,  the  fact  that  a  man  may  bo  a  good  critic  of 
pictures  without  being  an  actual  artist,  is  suQicient  in 
Itself  to  explain  my  purpose  and  to  overthrow  Dr. 
Dresser's  assertion  regarding  "  middle  men,"  as  he  choses 
to  term  them.  At  the  same  time  the  aristocr.-icy  of  this 
country  (thanks  to  travels  in  Italy  and  France)  h^isgot 
familiarised  with  what  is  acknowledged  as  good  art.  Very 
few  of  "  Lady  Woakmind's "  class  would  be  found  at 
present,  and  also  very  few  would  be  blindly  led  to  purchase 
articles  in  bad  taste,  simply  because  tho  said  "  Lady 
Weakmind"  hud  chosen  the  same  before. 

I  am  certHinly  as  bitter  as  Dr.  Dresser  against  those 
men  who  appropriate  to  their  own  use  patterns  and 
designs  composed  by  others  with  skill  and  patience ;  but 
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yet  which  of  us  is  not  an  humble  imitator ;  arc  we  not  all 
copyists  in  every  branch  of  art.  Can  any  artist  of  the 
present  century  flatter  himself  that  he  has  innovated  n 
style  totally  unknown  before  him.  The  arrangements  of 
ornaments  may  be  farmed  with  more  or  less  skill 
arcording  to  the  artist's  taste,  and  such  efforts  should 
iftt  only  be  respected,  but  all  the  honour  of  their  work 
left  them. 

That  art  is  more  calculated  to  please  the  eye  than  to 
give  material  comfort  is  undeniable  ;  that  ornamentation 
of  almost  any  kind  is  contrary  to  strict  utility  is  also 
plain.  Strict  utility  would  dispense  with  every  style  of 
decoration  other  than  painting,  every  projecting  orna- 
ment being,  as  a  rule,  uncomfortable,  unless  placed  out 
of  reach.  As  to  the  question  of  durability  and  solidity 
which  Dr.  Dresser  (quoting  Mr.  Redgrave's  remarks  on 
the  matter)  states,  cannot  exist  in  wood-curves  or  arches. 
We  have  such  abundant  proof  of  the  contrary  in  the 
South  Kensington,  and  other  museums  where  articles  of 
furniture  are  found  in  a  very  good  state  of  preservation 
after  several  centuries,  that  I  do  not  think  it  worth 
while  commenting  on  this  assertion.  That  an  arch  made 
from  wood  must,  in  a  certain  measure,  weaken  this 
material,  is,  of  course,  incontestible ;  but  yet  if  tho  said 
arch  is  capable  of  resisting  the  injuries  of  time  for  nearly 
five  hundred  years,  and  is,  moreover,  capable  of  bearing 
the  burden  pat  upon  it,  what  more  would  we  have  f — T 
am,  Sec, 

W.  Middleman. 


NOTES  TJPON  PAINTED  GLASS,  FROM  THE 
APPENDIX  TO  REPORT  OF  COMMISSIONERS 
ON  THE  FINE  ARTS. 

StB, — ^At  a  time  when  the  appropriateness  of  painted 
windows  for  St.  Paul's  is  being  discussed,  the  few  fol- 
lowing notes  from  the  judicial  pen  of  the  late  Sir  Charles 
Eastlake,  who  had  consulted  all  the  beat  authorities  in 
Europe  on  the  subject  of  monumental  decoration,  may 
be  useful. 

"  The  more  florid  style  of  Gothic  may  be  acknowledged 
to  be  unfit  for  pictorial  decoration  on  a  large  scale  ;  its 
surfaces  being  so  crowded  with  ornamental  panelling 
that  little  space  remains  for  pictures." 

"Another  objection  to  the  application  of  painting  to 
Gothic  architecture,  is  the  use  of  stained  glass.  A  de- 
coration so  suitable  in  many  instances  to  Gothic  windows, 
is  incompatible  with  the  due  effect  of  paintings  on  the 
walls,  the  colours  of  which  require  to  be  displayed  by  a 
colourless  and  at  the  same  time  a  8u£Scient  light.  This 
objection  is  met  by  the  consideration  that  stained  glass 
is  not  desirable  nor  usual  in  all  Gothic  buildings  to  the 
extent  to  which  it  was  employed  in  those  of  a  sacred 
character.  Its  application  elsewhere  was  generally  less 
profuse,  and  might  bo  so  contrived  as  not  materially  to 
interfere  with  the  quantity  or  quality  of  the  light." 

And  in  a  note  he  adds : — 

"  Without  reference  to  the  style  of  the  architecture, 
the  highest  authority  for  the  union  of  stained  glass  to  a 
certain  extent  with  paintings  on  the  walls,  is  that  of 
the  Stance  of  the  Vatican,  the  windows  of  which  were 
enriched  with  figures  of  angels  supporting  the  Papal 
arms  (those  of  Julius  II.  and  Leo  X.),  by  the  glass 
painter,  William  of  Marseilles,  at  the  very  time  when 
Raphael  was  painting  the  frescos  of  the  same  rooms." 

"  To  a  certain  extent "  leprrscnts  the  condition 
which  should,  if  painted  glass  be  used  at  all,  be  complied 
with  in  St.  Paul's.  The  arms  of  the  City  companies,  or 
of  towns  contributing  windows,  executed  in  moderated 
colour,  and  occupying  a  small  proportion  of  the  space  in 
a  field  of  ground  glass,  is  the  kind  of  window  adapted 
for  the  Cathedral,  where  mural  painting  on  an  extensive 
scale  is  contemplated.  If  such  a  suggpstion  were  to  be 
adopted  and  made  generally  known,  the  Cathedral  would 
toon  be  supplied  with  new  windows,  snd  we  believe 
the  efftct  of  lighting   the  building  from  the  mats  of 


ground  glass  would  be  marvellously  beautiful — certainly 
nothing  could  wpII  be  more  incongruous  than  pictures  on 
glass  and  in  fresco,  encaustic,  or  mosaic,  in  juxta- 
position.— I  am,  &c., 

W.  Cave  Thoma?. 


DESCRIPTION  OF  THE  PICTURES  AND 
ETCHINGS  BY  JAMES  BARRY. 

The  object  of  the  late  James  Barry,  the  artist  to  whose 
exertions  the  world  is  indebted  for  the  valuable  collectioa 
of  works  now  tho  property  of  the  Society  of  Arts,  was 
to  offer  to  tho  public  a  practical  illustration  of  the 
arguments  he  had  occasion  to  adduce  against  opinions 
generally  advanced  by  such  men  as  the  Abb6  du  Bois, 
Montesquieu,  and  tho  Abb£  Winckelman,  and  which 
were  highly  derogntory  to  the  honour  and  genius  ot  the 
British  nation.  They  assert  (Barry  says)  that  we  hsTo 
no  imagination,  no  ttisto,  no  sensibility  ;  that  we  are 
cold  and  unfeeling  to  the  powers  of  music  ;  that  ve 
succeed  in  nothing  in  which  genius  is  requisite ;  and 
that  if  we  merit  admiration,  it  is  for  the  hand  and  execn- 
tion  of  the  workman,  not  for  the  design  of  the  artist; 
that  we  partake  so  much  of  the  distempers  of  ourclimate 
as  to  disrelish  everything,  even  life  itself;  that  our  poeti 
are  devoid  of  true  taste  and  true  imagery  ;  that  they 
make  a  great  noise,  but  present  nothing  to  the  mind ; 
and  that  our  natural  capacity  for  fine  arts  amonnts  to 
very  little,  or  nothing  at  all. 

Tho  series  of  six  pictures,  the  originals  of  whidi 
are  in  the  possession  of  the  Society  of  Arts,  and  the 
etchings  of  which  by  the  artist  are  now  exhibited 
and  numbered  I,  ?,  3,  4,  5,  and  6,  are  on  sub- 
jects intended  to  illtutrate  this  great  maxim  of  moni 
truth,  "  That  the  attainment  of  happiness,  individnal 
as  well  as  public,  depends  on  the  development, 
proper  cultivation,  and  peifection  of  the  hmun 
faculties,  physical  and  moral,  which  are  so  well  calculated 
to  lead  human  nature  to  its  true  rank,  and  the  glorious 
designation  assigned  for  it  by  Providence."  To  iUostitie 
this  doctrine,  the  first  picture  exhibits  mankind  in  s 
savage  state,  exposed  to  all  the  inconveniences  and 
misery  of  neglected  culture ;  the  second  represents  a 
harvest-home,  or  thanksgiving  to  Ceres  and  Baochm; 
the  third,  the  victors  at  oTympu ;  the  fourth.  Navigation, 
or  the  Triumph  of  the  Thames ;  the  fifth,  the  Distiunitian 
of  Rewards  of  the  Society ;  and  the  sixth,  Elysium,  or 
the  state  of  final  retribution. 

The  pictures  are  all  of  the  same  height,  viz.,  elevtn 
feet  ten  inches ;  and  the  first,  second,  fourUi,  and  fliUi, 
are  fifteen  feet  two  inches  long ;  the  third  and  sixth, 
which  occupy  the  whole  breadth  of  the  room,  at  tlie 
north  and  south  ends,  are  each  forty-two  feet  long.  The 
pictures  were  completed  and  publicly  exhibited  in  1783, 
and  were  presented  to  the  Society  in  1784. 

1. — OaPBEus. 

The  scenery  of  this  picture  exhibits  a  view  of  the 
mountainous  and  desert  country  of  Thmce;  near  the 
centre  of  the  piece  is  Orpheus,  in  an  action  of  great 
cnrrgy,  enthusiastically  singing  his  divine  poems,  his 
right-hand  rapturously  stretched  towards  heaven;  and 
for  the  harmonious  accompaniment  of  his  instructive 
song,  the  several  fingers  of  his  left  hand  are  employed 
upon  the  various  strings  of  the  lyre  suspended  from  his 
(houlder,  reprtst-nting  him,  according  to  his  own  assomp- 
tion,  as  the  inspired  messenger  and  founder  of  the 
Grecian  theology. 

2. — A  Gheoian  Harvest  Home. 

The  warm  glow  of  colouring  spread  over  this  picture, 
and  the  elegance  of  the  figures  in  the  more  conspicuous 
part  of  it,  form  a  beautiful  and  striking  contrast  to  tho 
]>icture  alirady  dcccribcd.  The  season  is,  as  the  title 
expnsses,  that  of  harv.st;  and  as  most  of  the  persons 
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repreaented  are  employed  in  rural  sports,  the  evening  is 
chos«n  as  the  most  proper  time  for  such  relaxation  from 
the  labours  of  the  field. 

In  tho  foreground  is  a  double  terminal  figure  of 
Sylvnnus  and  Fan,  with  their  proper  attributes ;  round 
which  young  men  and  women,  in  beautiful  forms  and 
lightly  hiibited,  are  dancing  to  the  music  of  a  rural 
pipe  and  tabor,  and  seem,  in  the  language  of  the  poet,  to 


-trip  it  M  they  go 


On  the  light  fonluUc  toe." 

Behind  them  are  oxen  with  a  load  of  com,  and  other 
characteristic  marks  of  the  season  of  the  year. 

The  distant  piu'ts  of  this  pleasing  picture  exhibit  a 
view  of  a  fertile  cultivated  country',  with  a  farm-house, 
near  which  are  men  wrestling,  and  engaged  in  other 
manly  exercises  which  strengthen  the  body  and  elevate 
the  mind  to  heroic  actions ;  aged  men  are  sitting  and 
lying  along,  discoursing,  and  enjoying  a  view  of  those 
athletic  sports  in  which  they  can  no  longer  engage. 

A  marriage  procession  is  advancing  from  a  distant 
temple ;  and  tho  joy  of  the  accompanying  figures  ex- 
presses the  happiness  arising  on  such  occasions,  the 
labourers  oven  suspending  their  work  to  hail  the  happy 
pair. 

3. — The  Vigtobs  at  Olthpia. 

In  this  picture  the  artist  has  chosen  that  point  o' 
time  when  the  victors  in  the  several  games  are  pass- 
ing in  procession  before  the  judges,  where  they  are 
crowned  with  olive  in  the  presence  of  all  the  Grecians. 
At  the  rieht-hand  comer  of  the  piece,  the  three  judges 
are  seated  on  a  throne,  ornamented  with  medallions  of 
Solon,  Lycurgus,  and  other  legislators,  and  with  trophies 
of  the  victories  of  Balamis,  U^athon,  and  Thermopylae. 
Near  the  foot  of  the  throne  is  a  table,  at  which  the  scribe 
appears  writing  in  the  Olympic  records  of  noble  deeds, 
the  name,  family,  and  country  of  the  conqueror ;  near 
this  table,  a  victor  in  the  root-race,  having  already 
received  a  branch  of  palm,  which  he  holds  in  his  hand, 
is  being  crowned;  next  him  is  a  foot-racer,  who  ran 
aiined  with  a  hdmet,  spear,  and  shield.  Close  fol- 
lowing is  seen  a  manly  gronp,  formed  of  two  athletic 
fig^ures,  bearing  on  their  shoulders  their  aged  father ; 
one  of  these  represents  a  pancratiast,  the  other  the 
victor  at  tbe  cestus.  The  old  man  is  Diagoras  of 
Rhodes,  who,  having  in  his  yonth  been  celebrated  for 
his  victories  in  the  games,  has,  in  his  advanced  age,  the 
additional  felicity  of  enjoying  the  fruits  of  the  virtuous 
education  he  had  given  his  sons,  amidst  the  acclamations 
of  tho  people  of  Greece,  some  of  whom  are  strewing 
flowers  around  the  old  man's  head,  while  one  of  his 
friends  is  grasping  his  right-hand,  and  supposed  to  be 
making  the  celebrated  speech  recorded  on  this  occasion, 
"  Now,  Diagoras,  die,  for  thou  canst  not  be  made  a  god." 
The  climax  of  this  domestic  felicity  is  well  pointed  out 
by  a  child  holding  the  arm  of  one  of  the  victors,  and 
looking  up  with  joy  in  his  countenance  at  the  honours 
conferred  on  his  grandfather.  Kear  this  beautiful  group 
are  seen  a  number  of  persons,  the  chief  of  whom  repre- 
sents Pericles  speaking  to  Cymon.  Socrates,  Euripides, 
and  Sophocles,  are  earnestly  attending  to  what  is  said  by 
Pericles,  whilst  the  malignant  buffoon  Aristophanes  is 
ridiculously  laughing,  and  pointing  to  the  deformity  of 
the  cranium  of  the  speaker,  which  was  unusually  long. 

As  at  one  end  of  the  picture  there  is  represented  a 
statue  of  Minerva,  so  atP  the  other  is  that  of  Hercules 
trampling  on  Envy,  which  are  comprehensive  exemplars 
of  that  strength  of  body  and  strength  of  mind  vmich 
-were  the  groat  objects  of  Grecian  education.  Sitting  on 
the  base  of  the  statue  of  Hercules,  tho  artist  hHS  intro- 
duced his  own  portrait,  in  the  character  of  Timantbes, 
holding  in  his  hand  a  picture  of  the  Cyclops  and  Satyrs, 
as  related  by  ancient  writers. 

4.— Thi  Tuaues. 
The  practice  of  personifying  rivers,  and  representing 


them  by  a  genius  adapted  to  their  peculiar  circum- 
stances, is  as  ancient  as  the  arts  of  painting  and  sculp- 
ture ;  and  in  conformity  to  this  practice  the  artist  has  in 
this  picture  represented  the  Thames,  of  a  venerable, 
majestic,  and  gracious  aspect,  sitting  on  the  waters  in 
a  triumphant  car,  steering  himself  with  one  hand,  and 
holding  in  the  other  the  mariner's  compass,  by  the  use 
of  which  modem  navigation  connects  places  the  most 
remote,  and  has  arrived  at  a  certainty,  importance,  and 
magnitude,  unknown  to  the  ancient  world.  The  car  is 
borne  along  by  our  groat  navigators,  Sir  Francis  Drake, 
Sir  Walter  Kaleigh,  Sebastian  Cabot,  and  Captain 
Cook ;  in  Uie  front  of  the  ciir,  and  apparently  in  the 
action  of  meeting  it,  are  four  figures  representing  Europe, 
Asia,  Africa,  and  America,  ready  to  lay  their  several 
productions  in  the  lap  of  the  Thames. 

The  supplicating  action  of  the  poor  negro  slave,  or, 
more  properly,  of  enslaved  Africa,  the  cord  round  his 
neck,  the.  tear  on  his  cheek,  the  iron  manacles,  and 
attadied  heavy  chains  on  his  wrists,  with  his  hands 
clasped  and  stretched  out  for  mercy,  denote  the  agony  of 
his  soul,  and  the  feelings  of  the  artist  thus  expressed  be- 
fore the  abolition  of  slavery  became  an  object  of  public 
investigation. 

Overhead  is  Mercury,  tho  emblem  of  Commerce,  sum- 
moning the  nations  together ;  and  following  the  car  are 
Nereids  carrying  several  articles  of  the  principal  manu- 
factures of  Great  Britain. 

In  this  scene  of  triumph  and  joy  the  artist  has  intro- 
duced music,  and  for  this  reason  has  placed  among  the 
sea-nymphs  Dr.  Burney,  whoseabilitiesas  a  musician  were 
universally  acknowledged. 

6.— Thb  Sooibtt. 

This  picture  represents  the  distribution  of  the 
rewards  of  the  Society  of  Arts,  a  society  founded  for 
the  purpose  of  introducing  and  perfecting  the  useful 
arts  m  this  country.  Not  far  advanced  from  the  left 
side  of  the  picture  stands  the  late  Lord  Romney,  then 
President  of  the  Society,  habited,  as  all  the  other  noble- 
men are,  in  the  robes  of  his  dignity ;  near  the  President 
stands  Us  Royal  Highness  the  Prince  of  Wales;  and 
sitting  in  the  comer  of  the  picture,  holding  in  his 
hand  the  plan  of  the  institution,  is  Mr.  William 
Shipley,  "  whose  public  spirit  gave  rise  to  this  Society." 
In  the  back-ground  appear  part  of  the  water-front  of 
Somerset-house,  St.  Paul's,  and  other  objects  in  the 
vicinity  and  view  of  this  Society  as  instituted  at  London. 
As  a  very  large  number  of  the  rewards  bestowed  by  the 
Society  had  in  Barry's  day  been  distributed  to  promote 
the  arts  of  painting  and  sculpture,  the  artist  has  also 
most  judiciously  introduced  a  picture  and  statue ;  the 
subject  of  the  picture  is  the  Fall  of  Lucifer,  designed 
by  Mr.  Barry  when  the  Royal  Academy  had  selected  six 
of  the  members  to  paint  pictures  for  St.  Paul's  Cathedral ; 
the  statue  is  that  of  the  Grecian  Mother  Dying,  and  in 
those  moments  attentive  only  to  the  safety  of  her  child.. 
In  the  comers  of  the  picture  are  represented  many  articles 
which  have  been  invented  or  improved  by  the  encourage- 
ment of  this  Society. 

6. — ELTSItW,   OB  THE  StATE  OF  FlNAI.  ReTEIBOTIOH. 

In  this  picture,  which  occupies  the  whole  length  of 
the  room,  the  artist  has,  with  wonderful  sagacity,  and. 
without  anachronisms,  brought  together  thoso  great  and 
good  men,  of  all  ages  and  nations,  who  have  acted  as 
cultivators  and  benefactors  to  mankind. 

In  the  top  of  tho  picture,  the  painter  has  happily 
glanced  at  what  is  called  by  astronomers  the  system 
of  systems,  where  the  fixed  stars,  considered  as  so 
many  suns,  each  with  his  several  planets,  are  revolv- 
ing round  the  Great  Cause  of  all  things;  and,  repre- 
senting everything  as  effected  by  intelligence,  bus  shown 
each  system  carriid  along  in  its  revolution  by  an 
angel.  'Though  only  a  small  portion  of  this  circle  can 
be  seen,  yet  enough  is  shown  to  m|ini^ft^  sublimity 
of  the  idea.  digitized  by 
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In  the  centre  of  the  picture  are  animated  portiaits  of 
tho  good  and  great  of  all  ages;  and  in  the  other 
corner  of  the  picture  the  artiitt  has  represented  Tar- 
tarus, where,  among  cataracts  of  fire  and  clouds  of 
smoke,  two  large  hands  are  seen ;  one  of  them  hold- 
ing a  fire-fork,  tho  other  pulling  down  a  numher  of 
figures  bound  together  by  serpents,  representing  War, 
Gluttony,  Extravagance,  Detraction,  Parsimony,  and 
Anibilion ;  and  flouting  down  tho  fiery  gulph,  are 
Tyranny,  Hypocrisy,  and  Cruelty,  with  their  proper 
attributes ;  the  whole  of  this  excellent  picture  proving  in 
the  most  forcible  manner  tho  truth  of  that  great  maxim, 
which  has  already  been  quoted,  but  cannot  be  too  often 
inculcated: — " That  the  attainment  of  man's  true  rank 
in  tho  creation,  and  bis  present  and  future  happiness, 
individual  as  weU  as  publice,  depend  on  the  cultivation 
and  proper  direction  of  the  hnman  faculties." 

7. — PoKTllAtT  or  THE  LATE  JaMES  BaHSV,   B.A. 


In  Barry's  original  design  the  space  at  the  end  of  the 
room,  between  tho  pictures  of  "  Orpheus"  and  the 
'•  Grecian  Harvest-home,"  '  was  to  have  been  filled 
with  a  portrait  of  George  the  Third,  and  that  between 
"  Tho  Thames"  and  "  The  Society,"  with  a  grou[>  re- 
presenting Queen  Charlotte  superintending  the  education 
of  her  family  at  Windsor  Castle.  Barry  did  not  live 
to'  complete  these  pictures,  but  his  intentions  were  accu- 
rately recorded  in  his  own  etchings  as  follows : — 

Ko.  8. — Designs  intended  to  have  been  painted  as 
the  two  grand  centres  over  the  chimnies  in  tho  great 
room  of  tho  Society  for  the  Encouragement  of  Arts, 
&c.,  at  tho  Adelphi,  one  intended  to  represent  the 
King  in  tho  year  1761,  recommending  to  both  Houses  of 
P.irli><ment  a  Bill  for  the  Independence  of  the  Judges,  the 
other  representing  the  Queen  at  AVindsor,  in  the  super- 
intendence of  a  scene  of  domestic  education.  It  was 
tho  opinion  of  the  author  that  these  or  such  scones  were 
a  just  tribute  to  the  virtue  of  his  own  time,  and  would 
happily  coincide  with  the  views  of  the  other  six  pictures 
on  Human  Culture,  and  form  an  interesting  part  in  tho 
integriil  or  totality.  As  ho  was  not  enabled  to  add 
thcso  to  the  others,  he  was  glad  to  have  it  in  his  power 
at  least  to  show  the  whole  of  what  be  intended  by 
adding  these  two  sketches  to  the  engravings  of  the  rest 
of  the  woik. 

Nos.  9,  10,  11, 12, 13, 14,  aad  15  arc  groups  taken  from 
the  pictures  Kos.  3  and  6. 

16. — TEMI>TATrON  OF  AdAM. 

I  feci  the  llDk  of  nature  draw  iiie;  fleah  of  fleili, 
Hone  cf  my  bone  thou  art,  antt  from  thy  state 
Mine  never  shaM  tw  parted,  bliss  or  woe ; 
Su  havln|7  said,  a^  one  from  lad  dismay 
He  comfortetl,  ami  after  thoughts  dlsturb'd 
Siilmiltling  to  what  seemed  remediless. 

muon'i  "  Parodist  Ltil,"  book  9. 

17. — The  PutKNix,  on  thb  Bbsvkbection  or  Fbeedom. 
A  tablet  in  this  picture  is  thus  inscribed : — "  O 
Liberty,  thou  parent  of  whatever  if  truly  amiable 
and  illustrious,  associated  with  virtue,  thou  hatcst  the 
lii.xui  iuuB  and  temperate,  and  hast  successfully  abandoned 
tby  loved  residence  of  Greece,  Italy,  and  thy  more 
favourrd  Kngland,  when  they  grew  corrupt  and  worth- 
less ;  thou  hast  given  them  over  to  chains  and  despond- 
ency, and  taken  thy  flight  to  a  new  people,  of  manners 
Kiniplo  and  untainted.  Hallowed  and  venerable  are  thy 
footsteps.  Time,  that  best  arbiter,  shall  distinguish,  and 
strew  thy  track  with  bonoars." 

18.— TESTt.MONIAL  TO  TJIE  HeMORT  OP  ChAKIES  JaHES 

1m>x. 

A  testimony  of  veneration  for  tho  integrity  and  trans- 

ccndt  nt  abilities  which  for  more  than  20  years  have  been, 

thi.uffh  unsucccanruUy,  yet  vigorously,  uniformly,  and 

i;Tu<cfully  exerted  in  the  public  service,  this  little  piece 

copper,  which,  as  the  key-stone  of  an  arch,  binds 


together  these  groups  and  the  virtues  they  commemorate, 
is  inscribed  with  the  honourable  and  glorious  name  of 
Charles  James  Fox,  by  his  humble  servant,  James  Barry, 
July  25tb,  1800. 

19. — Job  Eepboved  by  his  Feibnds. 
Dedicated  to  Edmund  Burke,  Esq. 

20. — Sacba  Chbista  Famiua. 

21. — The  Convebsion  of  Polemok. 

Peregrinatusest  hujus  animas  in  nequitia,  non  habilavit 
valor. — Maximiu,  lib.  6,  cap.  9. 

Polemon,  an  Athenian  youth,  abandoned  to  debauchery 
and  glorying  in  the  infamy  that  attended  it,  as  be  was 
returning  home  in  the  morning  from  bis  night's  enter- 
tainment, overcome  with  wine,  perfumed  with  unguents, 
and  his  head  crowned  with  a  festal  garland,  saw  the  door 
of  the  philosopher  Zenocrates  open.  He  indecently 
entered  the  sohool,  which  was  filled  with  learned  men, 
and  endeavoured  to  disturb  the  company  and  the  wisdom 
and  eloquence  of  the  speaker  by  bis  licentious,  drunken 
jests.  The  countenance  of  Zenocrates  still  continued  tho 
same,  and,  departing  from  the  subject  on  which  he  was 
speaking,  he  began  to  discourse  on  modesty  and  tem- 
perance, by  the  gravity  of  which  Polemon  was  so  aifectcd 
that  he  took  the  garland  from  bis  head,  laid  aside  his 
licentiousness  and  effeminate  appearance,  and,  thus 
restored  to  health  by  the  wholesome  medicine  of  one 
discourse,  from  an  infamous  debauchee  be  became  an 
illustrious  philosopher,  remarkable  for  his  sobriety, 
virtue,  and  abilities,  and  succeeded  Zenoctatea  in  the 
school  of  Plato. 

22. — PhILOCTETES  in  the  l8I.A3tD  OF  Levkos. 

This  engraving  of  a  picture  in  the  institute  at  Bologna 
is  with  the  greatest  respect  inscribed  to  Sir  George 
Saville,  Bart.,  by  bis  very  bumble  aervant,  James 
Barry,  E.A. 

23.— Tbe  Fall  op  Satan. 

The  Boyal  Academy  having  in  the  year  1773  selected 
six  of  the  members  to  paint  each  a  picture  for  Bt  Paul's 
Cathedral,  this  sketch  of  the  Fall  of  Satan,  being  one  ot 
the  designs  executed  for  that  purpose,  is  with  the 
greatest  respect  dedicated  to  the  Bight  Bercfend  Father 
in  God,  Thomas,  Lord  Bishop  of  Bristol,  Dean  of  St. 
Paul's,  and  to  the  reverend  gentlemen  of  the  Chapter,  by 
James  B.irry,  fi.A. 

24. — Satan's  Address  to  the  Fallen  Asoels. 
Whether  for  war  or  peace. 

25. — Satax  asd  Dkath. 

26. — The  Bixth  of  Venus. 

27. — Kino  Lear. 
Published  1776. 

28. — Portbait  op  Pitt,  Earl  of  Chatham. 
Secretary  of  State  from  1757  to  1763. 

29.— Panp-oba. 

Heathen  mythology  asserts  that  Pandora  was  the  fir>t 
mortal  female  that  over  lived.  She  was  madu  with  clay 
by  Vulcan  at  tho  request  of  Jupiter,  who  wished  to 
punish  the  impictyand  artifice  of  Prometheus  by  givir  g 
him  a  wife.  When  tho  woman  of  tlay  had  been  made 
by  tho  artist,  and  received  life,  all  tho  gods  vied  in 
making  her  presents.  Venus  gave  her  beauty  nud  tho 
art  of  pleasing,  the  Graces  gave  her  tbe  power  of  cap- 
tivating, Apollo  taught  her  music,  Uercur}-  instrnettd 
her  in  eloquence,  and  Minerva  gavu  her  tho  most  rich 
and  splendid  ornaments.  From  all  these  presents  which 
she  had  received  from  the  gods  the  woman  was  csUcd 
Pandora. 
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MARINE  AQUAHIA. 

The  successful  establishment  by  the  Crystal  Palace 
Company,  at  Sydenham,  of  a  marine  aquarium,  of  a 
large  size,  opens  up  many  important  subjects  in  con- 
nection with  the  propagation  and  preservation  of  sea- 
fish.  The  instruction  and  amusement  to  be  obtained 
from  such  a  collection  as  Mr.  W.  A.  Lloyd  bus  got 
together  is  unquestionable,  but,  looked  at  from  a  broader 
{mint  of  view,  there  is  no  doubt  that  such  an  insight 
may  be  obtained  into  the  habits  of  the  various  classes 
of  edible  fish,  as  to  add  considerably  to  our  present 
knowledge,  and  enable  us  to  use  that  knowledge  for  the 
benefit  of  the  national  industries  connected  with  the 
obtaining  of  fish  from  the  sea,  and  likewise  for  the 
increase  of  one  of  the  food  resources  on  which  we  are 
greatly  dependent,  liut  from  which,  at  the  present  time,  we 
do  not  get  the  full  value  that  we  ought. 

The  great  difficulty  of  the  fish  supply  of  this  country 
is  its  intermittence  ;  occasionally  the  mxrket  is  so  bare 
that  fish  is  almost  worth  its  weight  in  gold,  at  others,  tho 
supply  is  so  large  that  thousands  of  baskets  are  wasted. 
This  intermittence  is  due  to  many  causes — tho  weather, 
the  time  of  the  year,  the  habits  of  the  fish,  &c. ;  but  it  is 
qaite  possible  that  marine  aquaria  may  lead  to  the 
establishment  of  marine  reservoirs  on  our  tea  coasts,  in 
Tvhichlive  fish  may  be  preserved  when  the  supply  is  over 
abundant,  to  be  given  out  when,  through  stress  of  weather 
or  other  causes,  lishine  is  impossible,  or  tho  catches  are 
small.  Ifsuchreservoirswereestablished, a  telegram  from 
a'leading  fish  salesman,  who  saw  his  stock  was  below  the 
requirements  of  tho  market,  would  land  on  his  sale 
boards  by  rail  in  a  few  hours  fish,  alive  and  fresh,  and 
all  the  waste  thut  now  goes  on  would  bo  avoided.  This 
plan  has  been  suggested  before,  and  Baron  Godin 
made  an  efi'ort  to  establish  such  reservoirs  at  several 
places  on  the  French  const ;  the  wonder  is  that  so 
obvious  and  rational  a  method  of  equalising  the  supply 
of  fish  has  not  been  adopted.  That  some  such  means 
ore  required,  if  such  a  wholesome  food  is  to  be 
generally  and  utensively  eaten,  is  certain.     The  fish 


lose  in  any  other  manner,  as,  for  instance,  in  such  solid 
matters  as  are  taken  from  it  in  the  course  of  the  forma- 
tion of  the  shells  and  other  hard  parts  of  creatures  exist- 
ing in  it  2nd.  The  water  must  bo  not  only  kept  in  a 
pure  and  respir^ble  condition  by  its  absorption  of  atmo- 
spheric air  at  its  surface,  and  which  absorption  may  or 
may  not  be  increased  by  putting  the  water  in  motion  in 
any  convenient  manner,  but  this  purity  must  be  assisted 
by  the  presence  of  vegetation  growing  in  it  and  tending 
to  decompose  the  poisonous  carbonic  acid  gas  evolved 
from  the  animals,  such  vegetation  taking  up  the  carbon 
of  the  gas  into  its  own  substance,  and  liberating  tha 
resulting  oxygen  for  the  use  of  tho  creatures.  3rd.  The 
animals  must  not  be  lung-breathers,  that  is  to  say,  they 
must  either  be  such  as  tho  sea  anemones  and  corals,  and 
some  others  which  havo  the  function  of  rcxpiration 
diffused  over  their  entire  bodies,  or  be  such  iis  the 
creatures  above  them  (up  to  and  ending  with  fishes) 
provided  with  gills  during  their  whole  period  of  existence. 
Consequently,  as  lungod  animals  do  not  require  the 
purifying  processes  just  alluded  to,  tho  services  of  an 
aquarium  aro  not  for  their  use,  and  they  are  therefore 
(xcladed  from  aquaria ;  and  this  exclusion  applies  even 
to  such  aquatic  animals  as  wator  lizards,  frogs,  and 
salamanders  in  their  adult  states. 

"  These  conditions  apply  alike  to  marine  and  to  fresh- 
water aquaria.  It  is  not  known  how  long  the  same- 
water  may  be  kept  unchanged,  with  the  necessary 
occasional  additions  referred  to  ;  but  periods  of  ten  years 
with  no  apparent  detriment  are  frequently  met  with. 
The  duration  of  life  of  animals  in  aquaria  depends  on 
their  kind.  Thus  there  are  now  in  _  England  many 
healthy  sea  anemones  which  have  been  in  aquaria  for  tho 
last  eighteen  years  ;  and  some  fishes,  as  pike  and  carp, 
for  ten  years ;  while  other  fishes,  as  cod  and  turbot, 
grow  so  quickly  in  captivity  as  soon  to  become  too  large 
for  any  existing  tanks;  and  there  are  some,  chietly 
belonging  to  the  herring  family,  which,  though  capable 
of  being  speedily  transferred  during  journeys  of  a  dozen 
hours  in  duration,  usually  dio  from  some  unknown  causes- 
(possibly  one  cause  being  change  of  temperature)  in  a 


supply  to  tho  meti-opolis  is  fnUinBr  off.  Mr.  George  ;  few  minutes,  or  in  a  hour  or  two  after  being  pUced  in  an 
Hassard,  of  Great  George-street,  Westminster,  has  just  aquarium.  But  in  the  case  of  a  lurge  number  of  animals 
published  an  'analysis  of  the  returns  printed   by  the  |  living  naturally  in  rivers  or  in  the  shores  of  the  sea 


Markets  Committee  of  the  Privy  Council,  which  shows 
tiiat  the  total  weight  of  fish  has  declined  from  132,004 
tons  in  1866,  to  116,463  tons  in  1871.  There  has  been  a 
slight  increase  in  tho  quantity  coming  by  rail,  but  a  very 
large  decrease  in  the  quantity  coming  by  water.  If, 
therefore,  Mr.  Lloyd  can  help,  by  bis  knowledge  of  tho 
habits  of  the  various  edible  sea-fisb,  and  of  their  behaviour 
in  semi-captivity,  towards  a  consummation  so  devoutly 
to  be  wished  as  a  cheap  and  regular  supply  of  fresh  fish, 
the  time  and  trouble  spent  in  perfecting  the  aquarium  of 
the  Crystal  Palace  will  have  been  of  some  service  to  tho 
community  other  than  the  providing  for  them  of  mere 
amusement.  It  is  satisfactory  to  know  that  the  fish  at 
Sydenham  have  been,  on  the  whole,  healthy,  and  that  no 
very  great  difficulty  has  been  found  in  reconciling  them  to 
the  altered  conditions  of  their  existence.  It  may  be  men- 
tioned that  the  quantity  of  sea-water  stored  is  100,000 
gallons,  of  which  not  more  than  20,000  gallons  are  in  use 
at  the  same  time,  a  continuous  flow  being  kept  up  from 
and  to  the  great  reservoir.  The  water  is  kept  sweet  by 
means  of  continuous  motion,  by  aeration,  which  resembles 
as  near  as  possible  the  amount  of  air  forced  into  the  sea 
by  the  rushing  and  tossing  of  the  waves,  and  especially 
by  the  filing  of  their  huge  crests,  and  by  the  growth  of 
a  certain  vegetation ;  the  loss  by  evaporation  is  made 
good  by  the  careful  addition  of  fresh  water. 

The  essentials  of  a  healthy  aquarium  are  laid  down  by 
Mr.  Lloyd  as  follows : — 

'*  An  aquarium  is  an  arrangement  for  the  maintenance 
of  living  aquatic  animals  under  the  following  three 
conditions: — 1st.  The  water  must  not  be  changed, 
though  it  may  have  added  to  it  from  time  to  time 
whatever  it  may  lose  in  fresh  water  by  evaporation,  or 


rather  than  in  the  open  ocean,  but  always  being  more 
•or  less  concealed  by  the  water  in  which  they  exist,  nn 
aquarium  presents  absolutely  the  only  mode  by  which 
they  can  be  conveniently  observed  alive  at  all  times. 

"Bearing in  raind  the  throo  conditions  h^^e  laid  down, 
the  '  vivara '  of  the  ancient  Romans,  and  all  modern 
sea  and  fresh-water  ponds  consisting  of  receptacles  in 
which  fishes  and  other  creatures,  for  table  or^  other 
purposes,  were  or  are  kept  in  water  in  communication 
with  the  sea  or  with  flowing  fresh  water,  cannot  be 
termed  'aquaria '  in  the  conventional  sense  to  which  it 
is  now  necessary  to  restrict  tho  word,  the  water  being 
changed  constantly." 

The  Sydenham  Aquarium  oeriainly  sf  ems  to  fulfil  all 
the  conditions  required,  and  the  collection  thiit  has  been 
got  together  is  of  great  value.  By  an  arrangement  of  tho 
fight  the  fish  are  easily  seen  by  visitors,  and  the  tanks 
being  square  the  distortion  which  too  often  mars  the 
pleasure  of  looking  into  an  aquarium  does  not  take  i>lace. 
Taken  altogether,  the  experiment  of  keeping  sta  fish 
inland  in  a  healthy  state,  without  change  of  water,  has 
been  successful,  and  Mr.  Lloyd,  to  whom  the  result  is 
duo,  deserves  every  credit  for  having  earned  it  out 
With  the  appliances  he  has  now  at  his  command,  and 
the  opportunities  he  h»s  for  studying  the  habits  of  the 
fish,  he  will  be  able,  with  the  vast  experience  he  has  had, 
to  obtain  very  valuable  information,  which  may  have  a 
very  important  influence  in  the  future  upon  the  rearmg, 
breeding,  and  preservation  of  marine  fish. 

The  TOCcese  of  the  Crystal  Palace  aquanum  leads  us 
to  hope  that  the  ono  now  being  completed  at  Brighton 
will  be  another  useful  institution.  It  will,  of  course, 
labour  under  less  difficulties  than  the  one  at  Sydenham,  or 
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the  one  that  is  proposed  for  Manchester.  It  is  niso  to  be 
hoped,  however,  that  out  of  this  advance  in  the  direction 
of  the  keeping  up  of  marine  aquaria  not  only  will 
science  be  extended  in  a  manner  that  she  has  been  largely 
excluded  from,  but  that  some  efforts  will  be  made,  and 
some  knowledge  obtained,  in  the  direction  of  the  increase 
of  the  food  of  the  people.  The  aquarium  at  Manchester 
is  to  bo  built  from  funds  raised  by  a  company  started 
under  tho  superintendence  of  a  number  of  gentlemen 
resident  in  the  city  who  are  interested  in  marine  zoology, 
and  desiro  to  promote  scientific  education  in  all  its 
branches.  The  building  will  contain  all  the  recent  im- 
provements showm  to  be  necessary  at  the  Crystal  Palace 
and  Brighton  nquaria,  and  will  be  rectangular  in  shape, 
1 20  feet  long,  and  70  feet  wide.  This  space  will  be  divided 
into  two  side  galleries,  each  120  feet  long  and  15  feet  wide, 
separated  from  tho  central  saloon  by  a  light  screen. 
Running  along  one  side  of  each  of  these  gallories  will  be 
a  scries  of  tanks,  about  80  in  number,  40  in  each  gallery, 
varying  in  capacity  from  300  to  3.000  gallons,  and  the 
roofs  will  be  so  arranged  that  the  light  will  pass  through 
the  water  at  an  angle  of  about  45°,  thus  rendering  dis- 
tinctly visible  the  living  inhabitants  and  plants  contained 
in  the  grotto-like  tanks.  The  grand  saloon  will  be  also  120 
feet  long  by  40  feet  wide,  supporting  on  light  iron 
columns  an  open  panelled  roof.  All  the  windows  will 
be  so  arranged  as  to  admit  only  the  exact  quantity  of 
light  required,  as  it  is  found  that  an  excess  of  light  acts 
upon  tho  higher  marine  plants  and  animals  in  a  manner 
directly  contrary  to  its  action  upon  terrestrinl  life,  blanch- 
ing them  as  ordinary  plants  are  blanched  by  beingearthed 
up,  while  the  most  brilliant-coloured  marine  plants  are 
those  which  live  in  comparative  darkness. 

In  the  guido-book  published  by  Mr.  Lloyd  for  tho 
use  of  visitors  at  Sydenham  is  the  history  of  aquariums, 
in  which  some  interesting  details  are  given.  It 
Appears  that  the  very  first  recorded  person  who,  en- 
deavouring to  keep  marire  animals  far  from  the  sea  (in 
London),  and  feeling  the  difSculty  of  doing  so,  and  wno 
ail  about  tho  devising  of  means  of  overcoming  it,  was 
Mrs.  Thynne,  who  (as  recorded  by  Mr.  Ward),  in  tho 
spring  of  1847,  sent  to  the  sea  for  weeds  to  place  in  water 
fur  her  animals  in  town,  and  so  to  keep  them  in  good 
condition.  It  will  be  seen  that  this  lady  did  not  do 
this  by  accident,  .while  doing  something  else  of  more 
consequence  to  her,  but  she  introduced  plants  for  a  definite 
and  avowed  purpose,  stated  beforehand,  and  that  was 
more  than  any  one  else  before  hor  ever  did  with  sea 
animals  and  sea  water. 

In  the  summer  of  1849,  tho  late  Mr.  Robert  Warington, 
of  London  (with  precisely  the  same  intention  and  success 
as  Mrs.  Thynne  with  sea-water),  began  experiments 
with  fresh  water  aquaria,  and-  in  Janunry,  1852,  he 
commenced  applying  the  balancing  principle  to  marine 
creatures  and  plants,  and  sea-water,  and,  at  the 
Same  time,  Mr.  F.  H.  Qosse,  also  in  London,  began 
his  experiments  with  sea-water  animals  and  plants. 
After  several  private  attempts,  the  late  Mr.  D. 
W.  Mitchell,  the  secretary  to  the. Zoological  Society 
of  London,  erected  a  fish-bouse  or  aquarium  in  the 
society's  gardens,  Rpgent's-park,  which  was  commenced 
in  the  summer  1852,  and  opened  to  the  public  in  May, 
1853,  and  this  was  the  first  public  aquarium  in  Eng- 
land or  anywhere,  and  it  still  exists  in  nearly  its  original 
state,  savo  in  its  diminution  of  light ;  and  whatever  may 
bo  its  deficiencies  consequent  on  being  erected  at  a 
period  when  there  was  no  experience  available  for 
guidance  in  its  formation,  it  originated  by  far  the  greater 
part  of  the  popular  movement  in  the  cultivation  of 
aquaria  in  Britain  and  elsewhere,  and  which  prevailed 
as  a  kind  of  mania  from  1854  to  1860,  reaching  its 
highest  pitch  in  the  last-  named  year,  and  then  declining 
till  it  almost  ceased  to  exist  in  its  domestic  aspect  in 
1862.  In  1854,  a  public  aquarium  was  opened  for  a  few 
weeks  in  the  now  defunct  Surrey  Zoological  Gardens, 
London ;  and,  after  that,  another  one  was  formed  in  the 
^«ological  Qudans  of  Dublin ;  and  then  others  were  Mt 


up  in  public  institutions  in  Belfast,  Oalway,  Edinburgh, 
Scarborough,  Weymouth,  the  Crystal  Palnce,  and  in 
one  or  two  other  places ;  but  the  one  in  Dublin  is  note- 
worthy, as  Dr.  Ball,  its  manager,  devised  a  method  of 
keeping  the  sea-water  in  occasional  motion  by  pwwffng 
bubbles  of  air  through  it  from  a  pair  of  bellows  worked 
by  visitors.  In  America  there  was  an  aquaiinm  at 
Boston ;  and  another  one  formed  a  part  of  Bamum's 
Museum  in  New  York ;  and  in  all  of  these  the  ■nimul^ 
were  soBietimes  in  a  series  of  tanks,  sometimes  in  only 
one ;  but  in  every  instance  there  was  the  same  defsct 
that  characterises  private  aquaria,  namely,  the  dCKtore* 
at  first  too  many  in  number,  too  large  in  sixe.  witxig  in 
kind,  ending  at  last  with  none  at  all,  combined  with 
want  of  constant  motion  in  the  water  (in  the  fonn  of 
streams  of  water,  and  not  merely  in  the  form  of  bobUai 
of  air),  and  with  too  nrach  light  and  heat,  deTelopingp  too 
much  vegetation. 

In  18j56,  Mr.  Oeorge  Hnrwood,  of  Ipswich,  coBtxived 
an  arrangement  whereby  the  pressure  of  a  steam  of  6edl 
water,  such  as  that  existinir  in  the  pipes  of  waterworks 
of  towns,  or  which  can  be  got  from  a  high  cistern  already 
existing  in  a  dwelling-house,  may  be  employed  to  com- 
press air,  and  the  compressed  air  in  turn  forces  a  current 
of  sea-water  into  an  aquarium  ;  and  this  plan  is  perhaps 
the  beet  that  can  be  adopted  for  small  aquaria  wh«e 
hand-labour  is  ondesiralile,  though  the  moticm  is  of 
necessity  intermittent,  unless  the  appamtns  be  in  port 
doubled,  and  also  though  there  is  a  small  waste  of  power 
each  time  the  air-vesSel  is  charged.  This  arrangement 
was  adopted  in  several  private  aquaria  in  England,  but 
afterwards  on  a  mach  larger  scale  in  the  first  public 
aquarium  erected  in  Paris,  in  the  Jardin  d'Acdimatiaa- 
tion  there,  in  1869-1860.  This  aquarium  was  very 
successful,  and  the  sea- water  was  not  onoe  changed 
during  the  ten  years  of  its  existence,  until  the  whole 
was  destroyed  in  the  war  of  1870,  end  in  1862  it  stunn- 
lated  the  Zoological  Society  of  Hamburg,  then  in  the 
first  year  of  its  existence,  to  have  an  aquarium  in  its 
gardens.  This  aquarium  was  opened  in  the  spring  of 
1864,  and  is  much  larger  and  better  than  the  late  Phriaon 
one,  and  it  became  speedily  very  popular  and  successful 
in  every  way,  and  is  still  the  best,  though  not  the  largest, 
aquarium  on  the  Continent,  thanks  to  the  early  influence 
of  Dr.  H.  A.  Meyer,  Professor  Mobius,  and  the  late  Banui 
Ernest  von  Merck.  The  sea-water  is  circulated  partly 
by  an  engine  set  in  motion  by  water  from  the  town 
waterworks,  which  drives  a  pair  of  water-pump* 
(instead  of  compressing  air,  as  was  done  in  Paris), 
and  partly  by  a  steam-engine  which  drives  two  other 
pumps.  The  great  pecuniary  success  of  the  Hambnig 
aquarium  caused  other  public  aquaria  to  be  erected  in 
various  parts  of  the  Continent,  namely,  in  Hanover  in 
1866;  in  the  Boulevard  Montmartre,  in  Paris,  in  1867; 
in  the  Reserved  Park  of  the  Paris  IntemationHl  Exhibi- 
tion in  the  same  year  (twice) ;  at  Boulogne-sur- Mer  in 
1866;  twice  at  Havre,  in  1867  and  1869;  in  the  Zoo- 
logical Gku^ens  at  Brussels,  in  1868 ;  in  the  Flora 
Oardens  of  Cologne,  in  1860;  and  in  Berlin,  in  1869. 
The  money  capital  embarked  in  these  twelve  aqaaiia  has 
amounted  to  about  £180,000. 


COAL  IN  SWEDEN. 


An  interesting  articloon  thediscoveryofcoalinSwedea 
has  been  contributed  to  the  Timu  by  an  ocotsional  oor^ 
respondent.  Writing  frcm  Copenhagen,  on  April  9(k, 
he  says : — "  The  considerable  and  continnoua  rise  in  the 
price  of  coal,  an  inevitable  consequence  of  the  ever- 
recurring  miners'  strikes  and  of  the  constant  tiae  of 
labour  in  England,  has  be^  severely  felt  in  all  braadies 
of  industry,  and  given  new  impulse  to  the  schrowa  for 
supplanting  English  cool  by  some  other  fuel.  For  MO 
years  it  has  been  Jmown  that  the  Swedish  provinoe  of 
Schoonen— or  SkAne,  as  it  is  called  in  the'natire  idiom 
contains  oosi,  and  several  mines  hare  beon  woska^  mt 
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diSerent  times.  Oae  of  ihava,  the  coal  mine  at  Hoganas, 
close  under  the  bleak  promontory  of  Kiillen,  which  keeps 
guard  at  the  entrance  of  the  Sound,  and  just  opposite 
Elsinore  and  Kronborg  Castle,  has  been  in  continuous 
working  since  1796,  yielding  a  reasonable  profit  to  the 
proprietors,  and  encouraging  the  growth  around  the  mine 
of  a  whole  manufacturing  town,  especially  of  largo 
potteries,  the  products  of  which  enjoy  great  popubtrity 
la  the  north,  and  may  be  found  spread  over  all  the  Scandi- 
navian kingdoms.  The  property  of  the  Hoganas  pitx  has 
passed  to  a  company,  and  under  its  directiun  some  of  Che 
derelict  old  mines  have  been  taken  up  afresh,  new  ones 
havo  been  opened,  and  at  the  same  time  borings  have 
been  carried  on  over  a  large  area  of  the  province  to  get  a 
more  detailed  knowledge  of  the  position  of  the  strata. 
The  result  of  these  borings  have  surpassed  all  expccta- 
'  tion.  Layer  after  layer  nas  detected,  varying  from  IJ 
to  8,  12,  16,  and  even  20ft.  in  thicknesi,  and  it  began  to 
bo  believed  that  a  large  part  of  the  province  rested  upon 
superposed  beds  of  coal  and  easily  penc:trated  sandstone. 
A  perfect  coal  fever  caught  our  Swedish  neighbours,  and 
the  contagion  was  cttrried  even  across  the  Sound  to  our 
shores.  It  was  the  repetition,  on  a  smuU  scale,  of  the  oil 
fever  in  the  petroleum  district  of  Pobnsylvania.  The 
shares  of  the  coal  company  jumped  up  to  a  ridiculous 
height,  to  fall  down  some  short  t^me  after  to  half  their 
quoted  value  and  then  take  some  new  sti<rt.  Every  little 
proprietor  fancied  a  gold  mine  under  his  turf,  and  prices 
of  ground  were  run  up  to  what  must  be  now  considered 
fabulous  prices,  passing  from  hand  to  hind,  and  leaving 
handsome  profits  to  everyone  except  the  last  holder,  who 
may  find  one  day  to  his  cost  that  the  axiom  '  £eati  tunt 
pottitUnta '  does  not  bold  good  in  all  human  relations. 

"  The  present  time  is  very  favourable  tu  all  sorts  of 
schemes  and  projects.  From  Berlin  and  E'lmburg  a 
veritable  deluge  of  new  banks,  new  credit  societies,  now 
manufactories,  new  commercial  and  industrial  combinn- 
tions  is  pouring  over  us,  and  everything  is  eagerly  taktn 
up.  The  starters  of  a  new  company  begin  by  pocketing 
a  clear  profit  of  o,  7^,  or  10  per  cent.,  as  a  tribute  due  to 
their  influential  names ;  the  shares  oSerod  to  the  public 
are  the  object  of  keen  competition,  and  are  notod  the 
next  day  on  the  Bourse  with  a  fair  premium.  In  short, 
we  are  making  all  the  preparations  for  a  commercial  and 
financial  breakdown,  in  comparison  with  which  the 
fearful  crisis  of  18o7  will  seem  mere  child's  work.  As  I 
think  it  probable  that  this  spirit  of  speculation  will  very 
soon  spread  itself  over  the  future  Swedish  coal  mines, 
and  that  the  British  public  will  bo  invited  to  take  a 
share  in  the  undertaking,  it  may  be  as  well  to  give  your 
readers  some  explanation  of  the  real  state  of  the  Swedish 
mining  prospects,  and  so  enable  them  to  discern  truth 
from  fiction.  To  do  this  I  think  it  best  to  give  an 
extract  from  a  very  able  article  which  the  Professor  of 
Geology  and  Mineralogy  at  the  University  of  Copen- 
hagen, Mr.  Johnstrup,  has  just  published  in  one  of  the 
daily  papers. 

"First  of  all,  Mr.  Johnstrup  remarks,  it  has  been 
proved  beyond  dispute  that  there  is  no  hope  of  finding 
in  Sweden  coal  of  the  same  quality  as  that  produced 
firom  the  English  mines.  The  English  coal  belongs  to 
the  proper  '  coal  formation '  of  geology,  the  Swedish 
coal  to  the  so-called  'Jura  formation,'  a  difierence  of  the 
greatest  importance  as  bearing  on  the  heating  value  of 
the  two  sorts.  Swedish  coal,  even  the  better  specimens, 
cannot  be  put  higher  than  at  two-thirds,  or,  at  the 
utmost,  three-fourths  of  the  heating  power  of  ordinary 
English  coal.  It  gives  a  great  dead  of  ashes,  is  not 
suitable  tor  coke,  and,  like  all  other  sorts  of  Jura  coal,  it 
does  not  stand  huuridity  or  expoauro  to  the  air,  being 
consequently  unfit  fur  long  transport.  In  the  more 
distant  seaports  of  Sweden,  it  pays,  even  with  the 
present  high  prices  of  English  coal,  to  import  them 
instead  of  procuring  Swedish  sorts,  the  difference  of 
price  corresponding  with  the  diffnrence  of  intrinsic 
value.  On  the  other  hand,  the  mines  may  become  of 
great  importance  for  local  industry,  and  as  the  railway 


passes  through  the  district  a  new  application  may  be 
found  for  them  in  feeding  the  locomotives. 

'•  Another  point  to  bo  considered  is  the  depth  of  tho 
Ityers.  The  pits  of  Hoganas  that  have  been  worked 
for  almost  a  century  aro  carried  down  to  a  depth  of  about 
100  yards,  tho  coal  seam  being  one  yard  and  a-half  thick  ; 
of  this  layer  only  half  a-yard  yields  a  combustible 
material,  the  rest  being  unclean  matter  and  coal  slate. 
The  new  strata  detected  by  tho  borings  at  Raus,  Billea- 
holm,  ami  Biuf,  aro  at  a  depth  of  almost  100  yards,  and 
the  working  of  the  mines  will  bo  rendered  dearer  and 
more  difficult  accordingly.  The  borings  alone  do  not 
give  certain  knowledge  of  tho  quality  of  the  mineral,  but 
at  all  events  tho  working  of  the  mines  increases  in  some- 
thing like  geometrical  progre.s.sion  with  the  greater 
depth.  In  the  D.inish  island  of  Bornholm,  south  of  Uiu 
peninsula  of  Schoonen,  coal  beloni;ing  to  tho  same 
geological  period  has  been  detected  long  ago,  but  it 
was  found  that  not  even  a  seam  of  more  than  thrco 
yards  could  pay  the  working  expenses.  Tho  ))umping 
up  of  water  alone  would  represent  a  very  costly  item. 

"  On  tho  other  hand,  the  explorations  going  on  havo 
undeniabl}'  brought  to  light  a  new  suuroe  of  income  for 
Sweden,  already  so  rich  in  mineral  products.  Tbo  upper 
layers  of  coal  are  almost  all  horizontally  disposed, 
separated  by  mighty  strata  of  sandstone,  and  accom- 
panied by  a  very  superior  sort  of  fireproof  clay,  for 
which  there  will  be  manifold  use  in  industry.  The  coal 
territory  begins  in  the  north  at  Hoganiis,  and  extends 
southwards,  or  in  a  south-easterly  direction,  along  tho 
Sound,  a  distance  of  about  2d  miles,  reaching  at  its 
greatest  breadth  between  the  two  towns  of  Helsingborg 
and  Landscrona.  where  it  is  about  10  miles  wide ;  tbo 
whole  area  forming  a  triangle  with  acute  angles,  or  an 
oxygon,  measures  about  120  square  miles.  Some 
isolated  spots  have  been  found  south  of  it,  but  without 
practical  importance.  If  tho  rise  in  the  prices  of  coal 
should  continue,  there  may  be  good  chances  of  working 
tho  mines  at  Sohoonen  with  fair  profit.  At  present,  it 
would  be  hazardous  to  state  more  or  excite  greater 
expectations. 

"  The  learned  Professor  concludes  by  answering  tho 
question,  if  there  be  any  chance  of  finding  coal  on  tho 
Uanilh  side  of  the  Sound,  the  geological  formation  of 
tho  two  coasts  being  homogeneous.  That  ccnl  may  be 
found  in  the  environs  of  Elninore  ho  thinks  not  im- 
possible, and  for  the  sake  of  science  he  would  be  glad 
to  see  sonio  borings  tried.  But  as  thero  is,  close  to 
Hoganas,  a  sudden  leap  or  crack  in  the  coal  scams, 
which  descend  hero  all  at  once  some  hundred  feet,  tbo 
probability  is  that  the  coal  layers  on  the  Danish  side, 
even  if  such  should  be  discovered,  would  not  be 
workable." 


SCIENTIFIC  UsSTRUCTION. 

A  supplementary  report  to  tho  first  report  of  tho  Royal 
Commission  on  Scientific  Instruction  and  the  Advance- 
ment of  Science  has  been  issued.  It  recommends  that 
the  Science  School  be  represented  beforo  the  Board  of 
the  Science  and  Art  Department  by  its  dean,  as  the 
Koyal  School  of  Mines  has  been  hitherto  represented  by 
its  director ;  and  that  tho  council  of  professors  shall  have 
power,  subject  to  the  approval  of  tho  Board,  to  provide 
for  the  due  maintenance  of  discipline  in  the  general 
school  and  technical  schools,  the  discipline  of  tho  students 
of  the  Royal  School  of  Naval  Architecture  and  Marino 
Engineering  remaining  under  the  principal  of  that  school. 
The  Commissioners  consider  that  such  modifications  as 
to  the  conditions  of  admission  to  the  courses,  as  well  as 
such  re-arrangement  of  the  courses  as  may  be  rendered 
expedient  by  the  consolidation  of  the  schooU  recom- 
mended in  the  first  report,  should  be  considered  and  re- 
ported on  to  the  Committee  of  CouncU  on  Education  by 
the  Council  of  Professors,  due  regard  being  had  to  the 
maintenance  of  its  character  as  a  school  ^or  special  scien- 
tific instniotion.    Such  re-arrangement  should  admit  of 
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provision  being  made  for  the  continuinco  and  extension 
of  the  instruction  given  to  elemcntiity  science  teachers 
during;  the  sumoiPr  months.  With  reference  to  the  assist- 
ance rt-quired  by  the  professors,  they  recommend  that  this 
subject  should  also  be  considered  by  the  Council  of  Pro- 
fessiirs,  and  reported  on  by  them  to  the  Committee  of 
Council  on  Eiucation,  due  regtrd  being  had  to  the 
necessity  of  practical  instruction,  and  to  the  suggestion 
in  the  previous  paragraph  concerning  the  instruction  t<i> 
be  given  to  science  teachers.  The  Commissioners  find 
that  the  new  buildings  at  South  Kensington  will  afford 
sufficient  spiico,  ss  regards  lecture  theatres,  cluss-rooms, 
and  laboratories,  for  the  thoaretical  and  practical  in- 
struction of  a  large  accession  of  students.  A  commitleo 
of  Commissioners  have  inspected  the  new  buildings,  and 
the  secretary  has  applied  to  the  several  professors  fur  in- 
formation «s  to  the  space  they  require.  The  Commis- 
sioners suggest  the  following  general  appropriation, 
consi'lcring  that  the  dctiiled  allotment  of  rooms  had 
better  be  left  to  the  professors  thomsL-lves : — Basement- 
physics,  metallurgy,  chemistry.  Ground-floor — School 
of  n  < val  architecture,  general  lecture-room,  mathematics, 
applied  mechanic  j,&c.  First  flor — Physics  and  chemistry. 
Second- floor — Chemistry.  Third-floor — Biologj%  mi- 
neraIo){y,  mining,  geology,  physics,  chemistry  (open 
air  work). 

The  second  report  of  the  Commiasionars  has  also  been 
issueJ.  Dealing  first  with  scientific  instruction  in  train- 
ing colleges  and  elementary  diy-schools,  tho  Commis- 
sioners recommend,  as  regards  the  elder  children  in  the 
elementary  schools,  that  the  teaching  of  such  rudiments 
of  physic  il  science  as  they  have  previously  indicated 
should  receive  more  substantial  encouragement  thtn  is 
given  in  the  regulations  of  tho  new  co.lo.  As  regards 
the  youngf r  children,  they  recommend  that  her  Majesty's 
inspectiirs  should  be  directed  to  satisfy  themselves  that 
such  elementary  lessons  are  given  as  would  prepare  these 
children  for  the  more  advanced  instruction  which  will 
follow.  The  mode  of  instruction  of  pupil-teachers,  the 
conditions  of  admission  to  training  colleges,  the  duration 
of  the  course  of  study  in  them,  and  the  syllabus  of 
subjects  taught,  it  is  suggested  should  be  so  modified  as 
to  provide  for  the  instruction  of  students  in  the  elements 
of  physical  science.  On  the  question  of  scientific  in- 
struction in  science  classes  under  the  Science  and 
Art  Department,  the  Commissioners  recommend 
that  the  instruction  be  so  arranged  as  to  work 
in  complete  harmony  with  the  general  system  of 
public  elementary  edncation,  but  they  consider  it  im- 
portant that  the  Education  Department  and  the  depart- 
ment charged  with  instruction  in  science  shall  continue 
to  be  co-ordinate.  They  desire  that  a  more  efficient  in- 
spection of  elementary  science  classes  be  organised,  and 
that  the  inspectors  should  advise  the  local  committees 
and  report  un  tho  apparatus  of  instruction,  the  state  of 
the  discipline  and  methods,  and  the  general  efficiency  of 
the  arrangemnntfl.  The  Commissioners  recommend  that 
teachers  who  have  already  qualified  by  passing  the  May 
examinations  in  either  of  the  advanced  classes  shall  con- 
tinue to  he  recognised  a*  qualified  to  conduct  elementary 
science  classes,  with  the  title  of  Elementary  Science 
Teacher,  and  to  cam  the  grants  awarded  by  the  Depart- 
ment of  Science  and  Art  on  the  results  of  tho  examina- 
tion of  their  scholars ;  but  that  this  qualification  and 
title  shall  in  future  only  be  attainable  by  passing  in  the 
first  of  the  advanced  class.  They  further  recommend 
that  the  grants  made  by  the  Science  and  Art  Depart- 
ment for  buildings  be  extended,  under  sufficient  gniran- 
tees,  so  as  to  oiubrace  institutions  for  scientific  instruc- 
tion, although  they  may  not  be  built  under  tho  Public 
liibmries  Act,  or  be  in  connection  with  a  School  of  Art ; 
also,  that  grants  similar  to  those  now  made  for  apparatus 
be  given  for  laboratory  and  museum  fittings  under 
proper  guarantees.  Whenever  the  arrangement  for 
scientific  teaching  in  any  institution  shall  have  attained 
a  considerable  degree  of  completeness  and  efficiency,  it  is 
suggested  that  such  institution  bo  recognised  as  a  science 


school,  and  be  so  organised  as  to  be  become  the  centre  of 
a  group  of  elementary  science  classes,  and  to  provide  the 
issiatance  of  first  grade  science  masters,  the  loan  of  ap- 
paratus and  specimens,  and  the  means  of  instruction  in 
ihe  laboratories  and  museums  to  the  more  advanced 
students  of  the  group.  The  Commissioners  also  recom- 
mend that  assistance  be  given  for  the  formation  and 
maintenance  of  such  science  schools  by  special  grants, 
the  conditions  of  which  shall  be  determined  by  regula- 
tions to  be  framed  by  the  Science  and  Art  Dop  irtmcnt ; 
and  that  when  laboratories  are  attached  to  socond-grade 
gritmmar-schools  in  the  schemes  issued  by  tho  Endowed 
Schools  Commissioners,  the  trustees  of  such  schools  be 
encouraged  and  enabled  to  inrite  the  formation  ofcle- 
mentary  science  classes,  to  be  taught  therein. 


UEETINGS. 


Aeronautical  Society. — On  Thursday,  April  2;ih,  a 
general  meeting  of  tho  members  of  this  society  was  held 
in  the  Hall  of  tho  Society  of  Arts,  by  permiuion  of  the 
Council,  Mr.  Glashier  in  the  chair.  The  object  was  to 
hear  remarks  upon  some  experiments  lately  conducted 
at  Messrs.  Penn's  engineering  works  by  the  Experimental 
Committee  appointed  liy  the  Council  of  the  Aeronautical 
Society  of  Great  Britain  to  determine  the  relation 
between  the  velocity  of  the  atmosphere  and  its  pressure 
upon  plane  surfaces  of  varying  dimensions  and  degrees 
of  inclination.  The  instrument  and  experiments  were 
made  by  Mr.  Wcnham  and  Mr.  Browning.  Mr. 
Wenhnm,  in  tlu)  absence  of  the  latter,  explained  the 
nature  of  the  instrument  used.  The  experiments  seemed 
to  indicate  tho  law  that  the  lifting  force  of  inclined 
planes,  carried  horizontally  through  air,  was  increased  in 
the  direct  ratio  that  the  sine  bears  to  the  length  of  the 
plane,  or  the  height  of  the  incline  to  the  base.  Thus, 
if,  instead  of  stiting  tho  angles  in  degrees,  they  said 
"one  in  ten,"  or  "one  in  three  or  four,"  as  the  case 
might  be,  this  would  at  once  express  the  proportion  in 
which  the  lifting  force  exceeded  the  resistance.  The 
average  of  all  the  results  was  very  near  to  this,  making 
a  little  allowance  for  the  surface  friction  of  the  plane 
through  tho  air.  At  45  deg.  the  two  forces  were  equ'il ; 
above  that  the  proportions  were  in  inverse  ralio,  as  tho 
lifting  force  was  less  than  the  direct.  It  had  been 
stated  that  the  resistance  of  wedges  or  cones  through 
the  air  was  diminished  directly  in  tho  ratio  thit  the 
height  or  diameter  of  the  base  boro  to  the  leni^th  of  th» 
cone.  Tho  experiments  did  not  confirm  this,  but  sh'>wed 
the  resistance  to  be  less  in  proportion  as  the  angle 
became  more  acute.  Tho  Chairman,  Mr.  Bro-ik.  and  a 
few  others  made  some  remarks.  A  Tote  of  thanks  was 
given  to  the  Messrs.  Penn  for  tho  assistanrn  they  hnd 
rendered  in  making  tho  experiments.  Mr.  He:id  read  a 
paper  "  On  Flight,"  the  object  of  which  was  to  show 
that  it  was  pojsible  for  man  to  fly  through  the  air  if  a 
proper  machine  were  made  for  that  purpose.  Sir. 
Head  seems  to  have  come  to  the  conclusion  he  his 
from  the  flight  of  liirds,  of  which  he  has  been  a  minute 
observer.  Sjme  discussion  ensued,  in  whi.-h  Mr. 
Wenham,  Mr.  Uarrison,  Mr.  Moy,  Major  R  iborts-n, 
Mr.  Hardingham,  Itlr.  Hall,  and  Mr.  Brocik  took  p.irt, 
after  which  a  vote  of  thanks  was  given  to  the  reader  of 
tho  paper.       ^^^^^^^^^^^^^^^ 

NOTES    ON     SCIENCR 


It  is  not  generally  known  that  in  the  vit^inity  of  th* 
Yellowstone  Lake,  Wyoming  Territory,  United  Stalea, 
there  are  numerous  hot  springs  and  geysers.  These 
have  recently  formed  the  subject  of  a  survey,  by  which 
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aiach  ioterestiivg  information  concerning  them  his  be«n 
obtained.  From  the  fact  that  the  country  nsar  the 
Yellowstone  and  Firehole  rivers  hag  often  been  visited 
by  earthquakes,  of  which  some  of  the  shocks  have  been 
very  severe,  but  little  has  been  known  ooncominij  this 
region,  even  the  Indians  abstaining  from  visiting  it.  Oa 
the  shore  of  the  south-west  arm  of  a  lake  which  is  about 
twenty-two  miles  long,  and  from  ten  to  fifteen  miles  in 
width,  there  is  an  interesting  group  of  hot  springs  cover- 
ing a  belt  about  three  miles  long  and  nearly  a  mile  in 
width,  and  Mr.  F.  V.  Hayden  has,  in  the  American 
Journal  of  Science,  given  an  account  of  their  loading 
features.  From  this  we  leim  that  these  springs  have 
built  up  a  seiiea  of  beds  or  strata  twenty-five  feet  thick 
in  the  aggregate,  composed  of  laminn  of  silica  which 
have  been  worn  into  a  bluff  wall  by  the  waves.  The 
shores  are  covered  with  the  decomposed  siliceous  crust, 
■o  that  it  looks  as  if  it  were  covered  with  the  fragmeota 
of  washed  sea-shells.  Many  of  the  spring8.are  in  a  con- 
stant state  of  quite  violent  ebullition,  but  rise  and  fall 
every  second  or  two.  Quite  a  symmetrical  funnel- 
diaped  crater  is  formed  with  u  circular  rim,  varying  from 
a  few  inches  to  several  feet  in  diameter.  Some  of  these 
fiinnel-shapcd  chimneys  extend  out  into  the  lake  several 
feet,  and  the  hot  spring  deposits  may  be  seen  through 
the  clear  depths  for  fifty  yards.  The  belt  described  is 
only  one  of  numerous  similar  groups,  and  the  number  of 
geysers  are  considerably  over  a  thousand.  One  of  the 
most  attractive  of  these  operated  every  hour  during  the 
stay  of  the  surveying  party,  throwing  up  a  column  of 
water  six  feet  in  dinmeter  and  from  one  hundred  to  a 
hundred  and  fifty  feet  in  height.  Its  eruption,  which 
lasts  usually  fur  fifteen  minutes,  is  preceded  by  a  sudden 
emission  of  steam  from  the  crater.  A  bill  has  been  in- 
troduced into  congress,  the  object  of  which  is  to  have 
this  wonderful  region  set  apart  as  a  great  national  park 
for  all  time. 

The  beauty  of  the  purple  of  Cassins  is  well  known- 
It  is  formed  of  a  combination  of  gold  and  tin.  In  the 
course  of  a  pap^r  read  before  the  Chemical  Society  by 
Ur.  Alfred  H.  Allen,  "  On  the  Detection  and  Estimiition 
of  Tin,"  he  said  that  the  action  of  nitric  acid  on  alloys 
of  tin  and  gold  produces  a  beautiful  purple  residue, 
which  owes  its  colour  to  purple  of  Cnssius.  This  residue, 
when  heated  with  concentrated  sulphuric  acid,  gives  a 
purple  solution,  which,  on  further  heating,  becomes 
colourless,  the  whole  of  the  tin  being  dissolved,  and  the 
gold  remaining  as  a  heavy  brown  metallic  residue.  The 
purple  rpsidue  is  always  washed  free  from  nitric  acid.  If 
hydrochloric  acid  be  added  before  the  purple  solution 
turns  colourless,  a  small  quantity  of  gold  will  remain  in 
permanent  solution,  probably  as  a  chloride.  As  a  pre- 
caution against  this  source  of  error,  if  the  solution  h>ts 
any  yellow  tint  after  adding  hydrochloric  acid  and  an 
equal  bulk  of  water,  it  will  be  well  to  boil  it  with  a 
Costal  of  ferrous  sulphate,  which  reduces  the  gold  without 
affecting  the  stannic  solution. 

Mr.  W.  F.  Barrett  has  communicated  to  Nature  the 
results  of  a  very  thorough  course  of  investigation  into 
the  phenomena  assooi'ited  with  a  hydrogen  flame.  These 
phenomena,  he  rightl}*  conjectures,  may  prove  of  much 
fatnro  usefulness.  Although  the  effects  narrated  may  be 
obtained  without  any  special  precaution,  Mr.  Barrett 
considers  that  in  order  to  study  the  phenomena  free  from 
disturbing  causes,  three  things  ought  to  be  atti'nded  to — 
the  gas  should  be  stored  and  purified  by  passing  it  into 
a  gas-holder  through  a  solution  of  potfish,  followed  by  a 
passage  through  a  solution  of  either  perchloride  of  mer- 
cury or  nitrate  of  silver ;  the  gas  should  be  burnt  at  a 
platinum  or  a  steatite  jet,  to  which  it  must  be  brought 
from  the  gas-holder  by  means  of  an  indiarubber  tube ; 
and  lastly,  it  must  be  burnt  in  a  perfectly  dark  room, 
free  from  dust  and  atmospheric  agitation.  When  the 
hydrogen  flame  is  produced  under  these  conditions  the 
following  results  are  demonstrated: — 1.  That  the  com- 
bastion  of  hydrogen  exhibits  some  physical  peculiarities 


and  produces  phosphorescence  on  many  substances  with 
which  it  comes  in  contact.  2.  That  the  bluenes^  so  often 
seen  in  a  hydrogen  flame  is  duo  to  the  presence  of  sulphur 
derived  from  either  the  vulcanised  rubber  tubing,  from 
atmospheric  dust,  or  from  the  decomposition  nf  the  sul- 
phuric acid  spray  from  the  generator.  3.  That  a  flame 
of  hydrogen  forms  an  exceedingly  delicate  ro-Agont  for 
the  detection  of  sulphur  or  phosphorus.  4.  I'hat  many 
sulphates,  and  also  carbonic  acid,  are  apparently  decom- 
posed by  a  hydrogen  flame.  S.  That  this  flame  is  a  test 
for  the  presence  of  some  g^ases,  notably  carbonic  acid.  6. 
That  these  results  are  capable  of  practical  applicntion. 

How  to  illuminate  opaque  objects  when  viewed  by  a 
high  power  under  the  microscope  is  a  subject  which  has 
long  engaged  the  attention  of  microscopists.  A  new 
method  of  illuminating  such  objects  is  proposed  by  Dr. 
H.  A.  Johnson.  It  consists  in  sending  a  beam  of  light 
down  the  oblique  body  of  the  binorulur  upon  the  prism 
by  means  of  a  plane  mirror  or  rectangulnr  prism.  By 
this  arrangement  objectives  as  high  us  the  twenty-fifth, 
by  an  inch  in  focns,  have  been  used  successfully  by  both 
daylight  and  lamplight. 

A  means  for  measuring  the  chemical  intensity  of  light 
has  been  proposed  by  Dr.  Yogel.  He  uses  a  nitro- 
prusside  solution,  which,  suffering  decomposition  by  tho 
action  of  light,  deposits  a  precipitate  which  is  Prussian 
blue.  The  solution  used  must  be  one  of  known  specific 
gravity,  and  after  a  small  quantity  has  been  exposed  to 
light  for  a  given  period,  it  is  removed  into  a  partially 
darkened  room  and  its  specific  gravity  again  ascer- 
tained, when  it  will  be  found  that  in  proportion 
to  the  intensity  of  tho  light,  so  will  be  the  quantity  of 
the  Prussian  blue  precipitated,  and  of  course  the  diminu- 
tion of  the  specific  gravity.  Data  are  thus  obtained  for 
measuring  the  actinic  power  of  the  light.  To  prepare 
this  sensitive  liquid,  chemically  pure  oxide  of  iron,  best 
obtained  from  the  oxalate,  is  dissolved  in  hyilrocbloric 
acid,  and  the  solution  is  then  evaporated  nearly  to  dry- 
ness in  order  to  expel  the  excess  of  acid.  To  this  is  now 
added  an  aqueous  solution  of  nitro-prusside  of  sodium  in 
the  proportion  of  three  parts  of  the  iron  to  two  of  the 
latter.  This  operation  must  be  made  in  a  room  lighted 
by  yellow  rays  only,  for  the  solution  is  exceedingly  sen- 
sitive to  the  chemical  rays  of  light.  As  an  instance  of 
its  sensitiveness  to  the  latter  rays,  some  of  the  liquid 
was  exposed  to  the  light  of  a  kerosene  liimp  for  forty- 
eight  hours  without  being  affected ;  but  no  sooner  was 
it  exposed  to  the  light  emitted  from  a  piece  of  burning 
magnesium  wire,  than  the  Prussian-blue  began  to  pre- 
cipitate. In  addition  to  using  the  specflc-gravity  test 
as  a  means  of  estimating  the  power  of  the  lixht,  the 
quantity  of  the  precipitate  formed  might,  in  a  grnduated 
tube,  also  afford  a  re;idy  means  for  at  least  an  approxi- 
mate idea  of  the  actinic  intensity. 

An  apparatus  for  obtaining  water  from  the  depths  of 
the  ocean  has  been  invented  in  Germany.  An  open 
vessel  of  suitable  f  >rm  and  size  is  lowered  by  means  of  a 
rope,  and  when  the  desired  depth  has  been  reached,  an 
electrical  current  is  transmitted  through  a  wire  that 
accompanies  the  lowering  rope,  and  this  current, 
inducing  activity  in  an  electro  magnet  attached  to  the 
apparatus,  releases  powerful  springs,  which  act  upon 
stop-cocks,  thus  enclosing  the  water  at  any  degree  of 
depth.  Some  useful  experiments  in  the  determination 
of  the  carbonic  acid  in  sea- water  have  been  made  through 
the  agency  of  this  apparatus. 


NOTES  OH  COMMERCE  AND  TRADE. 


The  recent  exports  of  coal  and  coke  from  the  United 
Kingdom  have  presented  a  further  increHse  upon  those  of 
1870.  The  exports  of  February  were  916282  tons, 
against  718,417  tons  in  February,  1871,  and  6fi3,309  tons 
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ia  February,  1870.  The  shipments  to  Franoe  appear  to 
have  routined  all  their  old  importance,  the  movement  in 
that  direction  haviaf;  been  2d3,6o2  tons  in  February, 
against  154,913  tons  in  February,  1871,  and  189,425  tons 
in  February,  1870.  The  aicgreifate  exports  in  the  two 
months  undiog  the  28th  of  February  this  year  were 
l,7o7,U10  tons,  against  1,278,107  tons  in  the  correspond- 
ing period  of  1871,  and  1,411,923  tons  in  the  correspond- 
ing period  of  1870.  In  th'iso  totila.  Franco  figured  for 
.)07,282  tons.  200,590  tons,  and  380,704  tons  respectively. 
The  exports  have  increased  this  year  to  Uussia,  Sweden, 
l)i>nmirk,  Gorminy,  Holland,  France,  Spain,  Italy,  and 
British  India,  but  they  hnvo  deer^Msed  to  Brazil.  The 
value  of  the  coal  exported  in  February  was  518.450, 
against  £iiil.ma  in  Februiry,  1871,  and  £321.881  in 
February,  1870  ;  and  for  the  two  months  ending  the  28th 
of  Fubraary  this  year  £088,084,  against  £(!42,30C  in  the 
corresponding  period  of  1871,  and  £631,338  in  the  cor- 
responding period  of  1870. 

At  this  juncture,  when  Irish  afftirs  arc  so  much  dis- 
cussed, and  the  question  is  so  often  asked  whether  Ireland 
is  making  progress  in  her  material  interests,  there  must 
bo  soin'j  utility,  says  a  corrisspondent  of  the  Slandard,  in 
calling  publio  attention  to  facts  with  which  her  progress 
is  connected.  At  a  moment  when  the  agricultural 
labourers  of  England  are  in  moral  revolt  against  their 
condition,  the  Irish  labourers  are  as  to  wages  uncom- 
plaining. Thoir  savage  warfare  is  with  evictions  and 
the  oppressive  exorcise  of  landlord  influence  upon  those 
who  follow  their  political  prejudices  or  principles,  no 
matter  which  for  our  purposes  of  remark.  The  enact- 
ments of  the  present  government  in  reference  to  the  land 
are  now  practically  working ;  strenuously  opposed  by 
one  section  of  landlords,  and  as  strenuously  supported  by 
another,  the  latter  in  the  minority.  The  tenant  farmers 
are  satisfied.  There  are  various  enterprises  connected 
with  fisheries  which  might  be  made,  but  never  have  been 
made,  one  of  the  most  fruitful  of  Irish  productions. 
Generally,  the  fish  that  is  just  out  of  season  in  London 
can  bo  caught  abundantly  on  the  Irish  coasts,  so  as  to 
ensure  tho  great  markets  of  England  a  long  and 
continuous  supply.  The  mines  of  Ireland  are  beginning 
to  be  worked,  ller  iron  is  of  the  very  best  quality, 
generally  free  from  snlphnr  and  other  impurities,  and 
largely  attended  by  antimony.  Anthracite  coal  exists 
over  a  wido  area,  and,  presumably,  rock  oil  is  likely  to 
be  found  in  those  districts.  In  the  present  dearth  of  iron 
ore  in  England  for  our  furnaces  and  mills,  those  facts  are 
important.  Copper  exists  abundantly,  which,  in  the 
present  high  price  of  that  met  tl,  is  important.  Lead — 
silver  lei  I  of  an  ordinary  chiracter,  and  silver  lead  of 
extraoi-dinary  richness,  aro  to  bo  found  in  that  country. 
Its  commoruitl  importance  is  so  far  growing,  that  one- 
third  of  the  coasting  trade  of  the  British  IsUs  is  Irish,  a 
fact  scarcely  to  be  credited ;  a  reference,  however,  to  tho 
Board  of  Trade  returns  for  185 1,  and  for  the  firstquarter 
of  1852,  will  abundantly  confirm  these  statements.  On 
the  whole  there  are  symptoms  of  improvement  and  pro- 
gress in  Ireland. 

Tho  report  that  the  steamer  Harefield,  Captain  Farrar, 
passed  through  tho  Paumbem  Channel  with  comparative 
ease  and  without  having  suffered  the  least  damage, 
is  a  matter  of  considerable  interest  to  those  who  are  en- 
gaged in  the  cotton  goods  trade  of  Calcutta  and  ports  in 
the  Biy  of  Bengal  and  Coromandel  coast.  The  opening 
in  qui'siion  is  a  narrow  piss  between  a  lemarkable  ridge 
of  sandfianks  which  almost  completely  obstructs  the 
channel  between  Ceylon  and  the  Indian  coast,  stretching 
from  tho  Island  of  Manarr  on  the  Ceylon  side  to  the 
Island  of  liimeswaram,  at  the  south-ea.st  point  of  the 
Camatic.  To  a  sailing  vessel  safe  navigation  in  these 
confined  and  sinuous  passages  is  impracticable ;  but  now 
that  steamers  aro  transacting  so  much  of  the  trade  of 
India  with  Europe,  the  utility  of  the  channel  is  obvious. 
A  vessel  coming  from  tho  Suei  Canal  or  from  Bombay 
oould,  by  striking  through  the  northern  passage  instead 


of  rounding  the  island,  save  two  days  at  least — probably 
more — a  most  important  consideration,  now  tUiit  the 
voyage  between  England  and  India  is  a  matter  not  of 
months,  but  days.  It  is  of  equal  importance  in  the  trade 
with  China.  Captain  Farrar  estimates  his  gam  at  two 
days  and  a-half,  as  he  believes  that  by  going  round  the 
Point  de  Galle  at  the  south-western  extremity  of  Ceylon, 
he  should  have  met  with  "  a  two-knot  current"  He 
considers  that,  with  a  quick  vessel,  there  is  no  daoger 
whatever,  the  loast  water  being  14  ft.,  tho  width  of  tho 
passage  150  ft.,  and  the  length  150  yards.  The  llarefiili 
was  a  light  steamer,  but  the  Captain  thinks  the  chaaael 
could  with  a  moderate  outlay  be  made  practicable  even 
for  loaded  steamers,  and  tlMt  it  oould  be  used  for  at 
least  nine  months  in  the  year.  The  Madras  govoroment 
has  done  what  was  required  to  bring  the  channel  into 
its  present  state  ;  and,  as  tho  amount  received  for  duet 
would  bo  very  considerable  were  the  pa<isage  regularly 
used,  it  might  bo  quite  worth  while  to  lay  out  lurlber 
expenditure  in  the  same  direction. 

There  has  been  laid  before  the  House  of  Commoni  an 
Act  passed  by  the  Governor-General  of  India  in  Conncil 
in  October  last,  with  a  view  to  provide  for  the  ultimtt* 
adoption  of  a  uniform  system  of  weights  and  measarts 
of  capacity  throughout  British  India.  The  Act  diiecU 
that  the  unit  of  weight  shall  be  a  "  ser,"  equal  to  the 
French  kilogramme,  and  the  unit  fur  measures  of  oupacily 
a  measure  containing  one  such  ser  of  water  at  its  maxi- 
mum density,  weighed  in  a  vacuum.  Other  weights  and 
measures  of  capacity,  to  be  authorised  under  this  Act, 
are  to  he  integral  multiples  or  sub-multiples  of  these 
units,  the  sub-divisions  to  be  expressed  in  dcoimal  psiti 
unless  otherwise  ordered.  When  pro|>er  standards  have 
been  provided  for  verification  of  these  weights  snl 
measures  to  be  used  by  any  government  office,  manici|>»I 
body,  oc  railway  company,  the  Governor-Cl.-neril  la 
'  Council  may  direct  that  the  weights  and  mcasurrs  >» 
I  authorised  shall  be  used  in  dealings  by  such  otUoe,  body, 
or  company. 

|.  The  last  Bombay  papers  give  a  few  particulars  of  the 
Indian  budget  produced  by  Sir  R.  Temple  in  Ooancil  lo 
Calcutta  on  the  6th  ult.  Actuals,  1870-71:  Receipt^ 
£61,413.685;  ordinary  expenditure,  £49,930,695;  ««> 
plus,  £1,482,990;  extraordinarv  expenditure  on  poblic 
works  provided  by  loan,  £1.167,810.  K?gal«r  estimats 
1871-72:  Receipts,  £19,976,800;  ordinary  eTpendiWre, 
£47,278,600;  surplus,  £2,700  000;  extraordinary  «• 
pendituro  on  public  works,  £1,736,800.  Bndget  esU- 
mato,  1872-73:  Receipts,  £48.771,000;  ordinary  n- 
penditure,  £48,634,000;  surplus,  £237.000;  extmordiaary 
.  expenditure  on  public  works,  £2,615,000.  Income-W 
I  proposed.  1872-73,  one  per  cent.,  with  exemption  of  in- 
comes below  1,000  rupees  per  year.  No  other  flwd 
changes.  No  loan  for  public  works  either  in  England 
or  India,  loan  funds  in  hand  being  sufficient  for  worto 
in  progress.  Estimated  cash  balance,  Indian  Treaaur^ 
31st  March.  1872,  £21,600,000.  Anticipated  ca»» 
balance,  Slst  March,  1873,  £17,600,000.  At  conclnaion 
Sir  Richard  Temple  introduced  the  Income-tax  Bill  to 
the  select  committee  to  report  on  the  16tli. 

In  the  year  1864,  there  were  63,823  acres  of  hop*,  *»« 
in  the  year  1871,  60,029  acres  cultivated.  In  **^'.^ 
amount  charged  for  brewers'  licenses  in  the  Unitea 
Kingdom  was  £834,829  7s.,  and  in  1871  it  was  £399,476 
Us.  6d. 


GENEEAL   HOTES. 


Proposed  Snbmarin*  Tunnel.— It  is  ptoposod  totan- 
nel  under  the  Strait  of  Cansean,  between  Nova  Sooua 
and  Capo  Breton,  in  order  to  coni»ect  the  "H**)' "J 
Cape  Breton  with  the  mainland.  Tie  distance  u  «l»»i 
34  miles.  It  is  estimated  to  oost  Alft«.?»P4??'*  »^ 
%\  miUions  of  dollars.        i  by  \j  CJO^  IL 
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Flexible  Marble. — ^Therehas  bera  exhibited  in  America 
a  flexible  marble  slab,  which  is  procured  fiom  the  Port- 
land quarries,  Vermont.  Professor  Hay,  of  the  Western 
TJniTeisity,  of  Pennsylvania,  describee  ita  constitution 
a»— carbooiate  of  lime,  B7  SO  ;  magnesia,  a  trace  ;  silica, 
2-06 ;  water,  4S=100.  The  above  composition  and  its 
crystalline  character  together  proclaim  it  to  be  a  trne 
marble,  and,  at  the  same  time,  a  pretty  pure  specimen  of 
that  mineral.  The  indubitaUe  flexibility  of  the  slab  is 
its  most  remarkable  feature.  Dana  states  that  "some 
of  the  West  Stockbridge  mHrble  is  flexible  in  thin  pieces 
Khen  first  taken  oat."  The  slab  in  the  possession  of 
Vr.  Hdliday  ii  about  two  inches  thick,  and  is  nearly  as 
flexible' as  an  equal  thickness  of  rulcaniaed  india-rubber. 

Prises  for  Art  Workmen To  encourage   technical 

^doeation  in  the  design  and  execution  of  works  of  art  in 
the  precious  metals,  the  Ooldsmiths'  Company  have  re- 
solved to  give  the  following  prizes,  viz. : — An  annual 
prise  of  £60  for  the  best  design  for  some  article  in  gold 
or  sflver  which,  when  manufactured,  shall  exceed  30  oz. 
in  weq{ht ;  an  annnal  prize  of  £25  for  the  beet  model  of 
aome  such  article  as  aforesaid ;  and  an  annual  prize  of 
£2S  for  the  beet  execution  and  workmanship  of  some 
such  article  as  aforesaid.  Also,  three  annnal  prises  of 
£26  each  for  (1 )  the  best  design,  (2)  the  best  modtJ,  (3) 
the  best  execution  and  workmanship  of  some  article  in 
gold  Or  silver  which,  when  manufactured,  shall  be  less 
than  30  oe.  in  weight ;  and  annnal  prizes  of  £2fi  each  for 
the  beat  specimens  of  (1)  chasing  or  rtpmni  work,  (2) 
engraving,  and  (3)  enamelling  in  the  precious  metals. 
Qn^nality  is  necessary  to  obtain  either  of  the  prizes  for 
design,  and  no  copy  shnll  be  the  subject  of  a  prize.  The 
prizes  will  be  awarded  in  ITovember.  It  has  also  been 
decided  to  found  a  travelling  scholarship  of  £100  per 
annum,  to  be  awarded  by  the  wardens  to  a  student  who 
has  shown  exceptional  tnlent,  and  who  shwll  have  ob- 
tained a  prize  for  design  for  three  successive  years,  in 
order  to  enable  him  to  study  art  in  the  precious  metals 
on  the  Continent. 

A  Ksv  mode  of  Propelling  Ships  has  been  invented 
and  patented  by  Mr.  J.  J.  Allingham,  of  Hamilton-rcrad, 
Everton.  Ur.  Allingham's  idea  is  to  make  the  waves, 
acting  upon  the  hull,  propel  the  ship ;  and  tbb  he  pro- 
poses to  do  by  the  following  contrivance.  Beneath  the 
keel  of  the  vessel  he  would  fix  two  oblong  steel  frames, 
«ach  fitted  with  two  sets  of  blndes  to  open  and  shut 
crosswise.  One  frame  he  would  secure  to  the  forepart, 
and  the  other  to  the  stem.  Both  the  frames  would  be 
fixed  at  an  angle.  When  the  vessel  rises  in  the  sea  the 
pressure  of  the  water  upon  the  frames  would  of 
necessity  force  her  forward;  and  when  she  sank 
the  blades  opening  would  form  the  opposite  angle, 
and .  the  onward  motion  would  thus  be  continued. 
The  ap^^tus  would  also  have  the  efiiact  of  steailying 
her.  When  she  rolled  over  to  the  right,  the  blades 
on  the  left  side  of  the  frames  being  riiut,  the  frames 
would  tend  to  bring  her  back  to  the  perpenHicalar 
and  when  she  rolled  to  the  left  the  closing  of  the  blades 
on  the  right  side  would  have  a  similar  effect.  The  angle 
of  the  frames  would  have  to  be  inorexsed  or  lessened 
according  to  the  state  of  the  weather.  To  stop  the  vessel 
it  would  be  simply  necessary  to  close  the  blades  in  the 
frames.  It  will  be  seen  that  the  action  of  the  appliance 
depends  entirely  upon  the  motion  of  the  waves ;  but  at 
sea  it  is  rarely  the  case  that  there  is  not  a  sufficient 
motion  in  the  water  to  raise  a  vessel  several  feet.  The 
inventor  believes  that  the  apparatus  would  be  a  sufficient 
propelling  power  for  ships  not  required  to  travtd  at  a 
great  speed';  but  would  supply  ships  with  a  limited 
quantity  of  rigging  as  auxiliary  power,  and  to  provide 
against  accident.  The  working  of  the  invention  was 
shown  recently  at  Canada  Basin,  Liverpool,  npon  a 
model  ship  seven  feet  in  length.  The  little  vessel  held 
its  way  against  the  tide,  and  even  in  comparatively  calm 
water  travelled  at  a  consideiable  speed. 


I  Spontaneons  Combustion.  —  The  Soitnlifie  Tret,  an 
American  paper,  reports  that,  in  March  last,  a  Detroit 
druggist,  assisted  by  two  gentlemen,  resolved  to  make  a 
number  of  experiments  with  regard  to  spontaneous  com- 
bustion. They  first  took  a  piece  of  cotton  cloth,  which 
had  once  formed  part  of  a  sheet,  and  which  had  been 
used  until  quite  threadbare,  and  smenre<l  it  with  boiled 
linseed  oil.  An  old  chest  was  placed  in  the  loft  of  a 
stoie-room  back  of  the  drug  store,  a  piece  of  zinc  over  it, 
another  piece  under  it,  and  then  the  chest  filled  with 
paper  and  rags,  and  this  particular  piece  of  (dnth  placed 
in  the  centre.  Although  the  room  was  not  a  lijsht  one, 
and  the  weather  cold,  in  eight  days  there  was  such  a 
smell  of  fire  about  the  trunk,  and  the  chances  were  so 
good  for  a  oonflagration  within  it,  that  the  contents  were 
emptied.  An  examination  showed  that  the  fibre  of  the 
oilcloth  had  untvnsted  and  shrivelled  up,  and  that  the 
rag  looked  as  if  it  had  been  held  too  near  a  hut  blaze.  In 
April,  when  the  rays  of  the  sun  were  stronger,  a  pair  of 
{Miinter's  overalls,  literally  covered  with  paint  and  oil, 
were  rolled  up,  a  handful  of  pine-shavings  placed  inside, 
and  these  were  placed  next  to  the  roof-boards  of  the 
loft.  The  experiment  was  not  a  week  old  when,  during 
one  warm  afternoon,  a  smell  of  smoke  alarmed  a  work- 
men in  the  next  room,  and  ho  found  the  overalls  burning. 
During  the  hot  weather  of  August,  a  handful  of  old 
cotton  rags,  in  which  two  matches  were  placed,  but 
which  were  not  smeared  with  oil  or  other  matter,  were 
shut  up  in  a  tin  box,  and  hung  up  in  the  loft,  a 
window  allowing  the  afternoon  son  to  shine  directly  on 
the  box  for  several  hours.  On  the  fourth  day  the  box 
was  taken  down  to  see  how  the  experiment  was  pro- 
gressing, and  the  contents  were  found  to  consist  of 
nothing  but  a  puff  of  black  cinders.  The  old  chest  was 
again  filled  this  time  with  the  contents  of  a  rag-bag, 
some  portion  of  them  being  smeared  with  benzine.  The 
trunk  was  placed  in  an  outhouse.  One  day  the  family 
came  home  to  find  a  few  ashes  marking  the  place 
were  the  trunk  stood,  while  the  bricks  above  and  around 
were  badly  stained  with  smoke. 

Keehanioal  Shorthand. — The  taking  down  a  discourse 
by  mechanical  means  is  one  of  the  standing  prcblems 
amongst  mechanicians.  The  bulletin  of  the  Socicte 
d' Encouragement  of  Paris  declares  that  the  object  has 
at  lenf(th  been  effected,  and  that  an  apparatus  is  now 
regularly  employed  in  stenographing  the  discourses 
before  the  society,  which  answers  its  purpose  com- 
pletely. M.  Gensoul,  the  inventor  of  the  apparatus,  has 
adopted  the  novel  mode  of  striking  simultaneously  all 
the  letters  of  each  syllable.  The  apparatus  is  thus  de- 
scribed in  the  bulletin  above-named  : — It  is  composed  of 
three  small  key-boards,  each  containing  four  double 
keys,  and  the  combination  of  these  represent  all  the 
consonants  and  vowels.  The  key-board  to  the  left, 
which  occupies  the  four  fingers  of  the  left  hand,  is 
devoted  to  the  initial  consonants  of  syllaliles,  while  that 
on  the  right  hand  expresses  the  final  consonants.  The 
central  key-board,  which  is  played  by  the  two  thumbs, 
is  devoted  to  the  median  vowels.  In  addition  to  the 
above  there  are  two  supplementary  keys,  which  are 
played  by  the  wrists  ;  one  of  these  keys  marks  c  mute. 
The  operator  touches  at  once  all  the  letters  of  a  syllable, 
just  as  a  musician  strikes  all  the  notes  in  a  chord  on  a 
piano,  and  this  action  takes  no  more  time  than  the 
omission  of  the  voice  which  produced  the  syllable.  The 
mechanism  of  the  apparatus  is  so  arranged^  that  each 
key  brings  down  a  type,  which,  after  being  inked  by  a 
pencil,  impresses  its  mark  on  a  band  of  paper,  moved 
forward  by  clockwork,  but  which  is  held  in  position  for 
an  instant  at  the  moment  each  type  is  ready  to  mako  its 
impression.  The  marks  are,  therefore,  as  rapid  as 
necessary,  and  they  are  made  equally  perfect,  however 
fast  the  apparatus  is  operated  upon  ;  they  represent  the 
stenographic  discourse  in  all  its  integrity.  With  the 
knowledge  of  the  characters  employed,  the  bands  may 
be  read  off  at  any  time  with  facility.     The  mechanical 
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stenography  causes  no  sensible  fatiKue  of  mind  or  body,  but 
nn  operator  requires  some  months  practice  before  he  can 
keep  up  with  a  speuker.  In  conclusion,  tho  report  adds 
that  such  an  apparatus  might  be  placed  in  communica- 
tion with  a  telegraphic  apparatus,  and  a  speech  thus 
telegraphed  and  printed  at  any  distance  with  tho  same 
rapidity  that  it  is  traced  on  the  band  of  the  apparatus. 

Burnt  Iron  and  St«el. — Mr.  M.  Williams  has  given 
the  result  of  some  inquiries  into  the  causes  which  produce 
burnt  iron  and  steel  to  the  Chemical  Society.  After  some 
remarks  upon  the  physical  characteristics  of  the  damaged 
materials,  he  asserts  that  he  has  found  in  all  the  samples 
of  iron  which  he  has  subjerted  to  examination  particles 
of  bliiek  oxide,  more  or  less  abundantly  distributed 
throughout  the  mass.  These  are,  however,  absent  in 
burnt  steel.  The  method  which  he  suggests  of  quickly 
deciding  this  question  is  to  take  a  small  qutntity  of 
fresh  borings  or  filings,  and  to  cover  them  with  some 
diluted  nitric  acid.  As  the  iron  dissolves,  the'  free  oxide 
separates  and  remains  suspended  in  the  liquid,  rendering 
it  d  irk  in  colour.  Tht so  particles  shortly  disappe  ir,  and 
are  thus  to  be  distinguished  from  separated  carbon.  No 
such  discoloration  takes  place  with  good  irons.  The 
cause  of  the  burning  of  iron  he  explains  as  follows ;— As 
Koun  as  the  small  quantity  of  carbon  is  removed  from 
the  heated  mass  by  oxidation,  this  process  extends  to  the 
iron  itself,  not  only  upon  the  surface,  but  into  the  in- 
terior. Tho  higher  the  temperature,  and  tho  longer  the 
exposure,  the  greater  is  the  quantity  of  carbon  necessaiy 
to  protect  the  iron ;  and  this,  in  the  author's  opinion,  is 
tho  reason  of  the  failure  to  produce  merchantable  iron 
by  the  Bessemer  process.  The  high  temperature  and 
great  exposure  of  the  metal  in  the  converter  to  the  air 
causes  oxid^ttion  of  the  iron  to  take  place  even  in  the 
presence  of  considerable  carbon.  The  best  iron,  there- 
fore, should  be  that  in  which  carbon  is  brought  to  the 
lowest  possible  proportion,  without  oxidation  of  tho  iron. 
Burnt  steel  the  author  consMers  to  be  steel  which  has, 
by  re-heating,  lost  some  of  its  carbon  by  oxidation,  and 
by  sudden  solidiflcation  has  had  the  resulting  carbonic 
oxido  imprisoned  in  the  intorior  of  its  muss.  The  well- 
known  permeability  of  iron  for  certiin  gases  renders  such 
a  process  not  difficult  to  understand.  The  structure  and 
properties  of  "  burnt  iron  and  steel  "  are  therefore 
"caused  by  the  presence  of  intermingled  particles  of 
combustion  products  breaking  the  continuity  of  the 
mobil  "  The  carbon  is  burnt  in  the  case  of  the  burnt 
steel,  tho  iron  itself  in  tho  burnt  iron. 


CALENDAR     OF     MEETINGS. 

♦ 

OEDIKASY  MEETHrGS  0?  TES  SOCISTT. 

Wednesday  evenings  at  eight  o'clock. 

5Iat  8th.—"  On  tho  Use  of  a  Revolving  Eabble  in 
tho  common  Puddling  Furnace."  By  P.  A.  Paget 
Esq.,  C.E.  ' 

May  1.5th.—"  On  a  Now  Mode  of  Utilising  Sewage 
Precipitates."     By  Major-General  H.  Y.  D.  Scorr,  C.B. 
May   22nd.— "On  Painted  Metallic  Hangings  for 
lural  Decoration."     By  G.  Clauk,  Ksq. 


Mura 


CAHTOB  LECTUBES. 
The  Fourth  Lecture,  on  "  Silicates,  Silicides, 
Glass,  and  Glass  Painting,"  by  Professor 
Barff,  was  delivered  on  Monday  evening,  April 
2*Jth.  The  remaining  lectures  will  be  given  as 
follows : — 

Lbcturb  v.— Monday,  6th  May. 
Styles    of  Glass   Painting  —  Illustrations  with   the 
Uectric  Light,  illustrative  of  tho  Nature  of  Colour. 


LZCTCBE  VI. — MOXDAY,    13tU  MaT. 

Method  of   Polishing    and    Silvering  Plaie-glaM — 
Manufacture  of  GIhes  Tube  and  Moulded  Glaaa — Em- 
bossed Glass — Devitrification — The  Process  of  Applying. 
Photographs  to  Enamels  and  Porcelain — Hosaica — Deco- 
rative Painting  on  Opaque  Glass. 

Lecti-re  VII. — Monday,  20th  Mat. 

Silicates  as  Fainting  Vehicles,  and  some  other  of  their 
Useful  Applications  in  the  Arts. 

These  Lectures  are  open  to  Members,  each  of 
whom  has  the  privilege'  of  introducing  two 
friends  to  each  Lecture.  Tickets  for  thia  pur- 
pose have  been  issued. 

Members  are  particularly  requested  to  note 
that  aft  ADDITIONAL  LECTURE  has  been 
arranged.  It  will  take  the  place  of  that  hitherto 
announced  as  Lecture  VI.,  which  will  thus 
become  Lecture  VII.  The  tickets  for  Lecture 
VI.  will  not  he  given  up,  but  will  be  retained 
for  admission  to  Lecture  VII. 


SCI£HTIPIC  XEETINGS  FOB  THB  WEE3C 

MoK SOCIETY  OF  AKTS,  8.    rnntor  Lectarei.    Praf.Buff, 

"  On  Silic*t«s,  iilliddn,  Glus,  aod  tilta  PainUag." 
Ituyal  InsLitutiiiD,  2.    Qcneml  Moathly  Meeticg. 
."oc'al   Scencc  Associ«ti  n,  8.      Mr.  I".  H.  Ilullux),  "The 

Civil  Kcsi«nBiMllty  of  i:mi>loy«n  to  those  IiOand  la 

their  Eroplny." 
Kntomologtcal,  1. 

llrilish  Architects,  8.    Annual  MeoUog. 
Mnllciil,  8 
ll'iyal  United  Serf  Ice  Tntllliiilnn,  S^.    Mr.  WUIIam  Sdriiat 

Lacon,  "  The  Ru  e  of  the  Road  at  Sea." 
Londi<n  Institution,  4,     Professor  Bentley,  "Elcmcniarr 

Botany." 

Ties.  ...Civil  Engineers,  s.  1.  Rcncw<d  discussion,  "OalheCo* 
structlon  ol  Heavy  Artillery."  I.  Mr.  P.  A.  AheJ 
"  Exiilosive  Agcnta  as  appilecl  to  Indnrlrial  Purpo>ea."    ' 

Royal  InsUtnllon,  S.  Mr.  Eilward  B.  Tylor,  "  Oa  ibt 
Ueveloimient  of  Belief  and  Custom  amoKgst  ihe  Lover 
Races  of  Mankind." 

Kait  India  Asaociaiion,  S.  (At  the  HonM  of  IhaSocnn 
or  Auis.)  Mr.  R.  I{.  Elliot,  on  "  What  the  Tra» 
Interests  of  Manchester  really  are  ia  India." 

J'atliologlcal,  8. 

llibllcal  Archxolninr,  «{.  1.  Mr.  William  Simiaon,  "Oa 
I'ndereronnd  Jerusalem,  ni»ro  particaiarly  the  Plat«aa 
>>f  the  Haraui  c«  ^iherecf."  2.  Mr  K  O.  Jraklnt,"8o<M 
Observations  upon  tlie  sn-ealled  New  M^atnte  Stone, 
described  in  Iho  TVmM  nf  Ssih  Jnnuary.  li»?2."  S.  Mr. 
Solomon  M.  Draoh,  *•  Some  MathcmaUcal  Obaerrmtiaaa 
on  Uic  Uimensioos  uf  Uie  Base  of  the  Ureat  rynuiiU,aal 
the  lioyal  Oulfec." 

Zoological,  9. 

WsD 80CIETT  OF  ABT8,  8.    Mr-  F.  A .  Paget,  '■  On  the  r.. 

of  a  Revolving  Rabble  in  (hecomuibu  Puddling  Fum  ice' 
(leolog  cal,  ».    1.  Mr.  8.  J.  Whitnell,  "Notrton  Atollsor 
l.a>(Oon-lslands."     Communlciited  l>y  Prof.  X.  8  Maskc- 
Ivne.    2.  Mr.  J.  R.  Daliyns,  "On  the  Ulacial  PMuumea* 
of  the  Yorkshire    Upland.."      Ci>mmnnicated   by    PrtiC 
Ramsay.  3.  Rev.  William  Bleasdell,  •*  On  Modem  Glacial 
Action  In  Canada"  (second  arllcie).    Commanloatad  bf 
Prof.  J.  W.  Dawaon.     4.  Mr.  U.  Macintosh,  ■■  Oa  ■  Sea- 
coast  Section  of  liuulder  Clay  In  Cheabirv." 
Itoyal  Literary  Fund,  3. 
Royal  Society  of  Literature,  4(. 

Teinu...Rayal  Institution, 3.    Prof.  Tyndall,  "On  Beat  and  LicU.' 

Antiquarie.*,  8|. 

Mathematical,  8. 

London  ItistUution,  T|. 
FaL Astronomical,  8. 

Royal  Institution,  ».     Mr.  Ncvil  Story -Maskelyne,  "Oa 
Meteoric  Stones." 

Qnekett  (Uub,  s. 

Itnyal  United  Service  Instllnte,  3.     Captain  C.  W.  Witaea, 

K.B.,  "  Our  own  Maps  and  thoat  of  other  Couatiiea.  aid 
their  Use  In  War." 

Sit Royal  Botanic,  3{. 

Royal   Institution,  3.     Mr.  R.  A.  Proctor,  ■'  Oa  the  Star 

Depths." 
Geological  MuMum,  8.     Swlney  Ltotore.     Dr.  OotaboM, 

"  On  Geology. " 
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PBOCEEDIHGS    OF    THE    SOCIETY. 


TWBHTT-Fnui   OBOnrAST  MBKtlVG. 

Wednesday,  May  Stli,  1872 ;  John  Jones, 
Esq.,  of  Middlesborongb,  in  the  cludr. 

The  following  candidates  were  proposed  for 
electiod  as  members  of  the  Society : — 

Cheston,  Chester,  jun.,  Manor-offices,  West  Hackney,  N. 

Christie,  Hector,  LangcUffe-place,  Settle,  Yorks. 

Fletcher,  Rev.  T.,  D.D.,  Park-house,  Hampton-wick,  BM. 

Howell,  Charles  A.,  Korthend-grore,  Northend,  Folham, 
S.W. 

Jones,  Qeorge  Hngh,  Boxton-college,  Groye-hoose, 
Forest-land,  West  Ham,  E. 

Lofts,  Henry,  99,  Mount-street,  Qrosrenor-sqoare,  W. 

Fellegrin,  Louis  Antoine  Victor,  36,  London-street, 
Fitzroy-square,  W. 

Bender,  Frederick,  Beech-house,  Etchels,  neeo'  Handforth, 
Cheshire. 

Wybrow.  William,  BaTensboome-lodge,  Bromley-com- 
mon, £Lent. 

The  following  candidates  were  balloted  for 
and  duly  elected  members  of  the  Society  :— 

Anderson,  8ir  James,  F.S.8.,  16,  WaiTington-cresoent,W. 

Barrington,  Kichard,  48,  West  Abbey-road,  Kilbnm,  W. 

Bennett,  Thomas,  70  and  71,TaTnmiIl-street,  Farringdon- 
road,  E.C. 

Bentley,  Charles  8.,  HazleriUe-villa,  Snnnyside-road, 
Homsey-rise,  N. 

Batler,  Rev.  Henry  Montagu,  D.D.,  Head  Master  of 
Harrow  School. 

Chinery,  D.,  F.R.G.S.,  Bosworth-lodge,  Willesden,  N.W. 

Kenwick,  (George,  6,  Percy-villas,  Campden-hill,  Ken- 
sington, W. 

Pickering,  John,  28,  Springfield-mount,  Leeds. 

Pritchett,  Qeorge  James,  New  Adelphi-chambers,  John- 
street,  Adelphi,  W.C. 

Bandars,  Samuel,  28,  Oloncester-place,  Hyde-park,  W. 

Townend,  Edward,  the  Nooke,  Callingworth,  near 
Bingley,  Torka. 

The  paper  read  was : — 

ON  THE  USE  OP  A  REVOLVING  RABBLE  IN 

THE  COMMON  PUDDLING  FURNACE. 

By  Frederick  A.  Paget,  Esq.,  O.B. 

Statistics  of  Bbitish  Pnnni.iNO. 

There  are  more  than  seven  thousand  seven  hundred 
pnddling  furnaces  erected  in  Great  Britain.  As  each 
furnace  costs  about  one  hundred  and  thirty  pounds,  the 
whole  number  represents  an  invested  capital  of  more  than 
one  million  of  pounds  sterling.  Supposing  that  only  six 
thousand  five  hundred  of  these  are  actually  at  work, 
and  each  turning  out  only  seven  hundred  tons  per 
annum,  this  would  mean  an  annual  production  of  more 
than  four  millions  and  a  half  tons  of  puddled  bar.    At 


the  present  average  price  of  £7  10s.,  this  represents  » 
money  value  of  nearly  thirty-four  miUions  sterling.  AV 
each  of  these  furnaces  two  puddlers  and  two  underhands 
or  assistants  are  employed  ;  thus  making  up  an  army  of 
twenty-six  thousand  men  at  work,  for  twelve  hours  daily,, 
at  the  most  laborious  and  arduous  occupation  in  the 
whole  range  of  manufacturing  industry.  For  each  ton 
of  puddled  bar  at  the  very  least  an  equal  weight  of  coat 
is  consumed.  This  amount  is  notonously  exceeded  in 
almost  every  puddling  furnace,  except  Mr.  Siemens'^ 
by  more  than  twenty-nve  per  cent.  We  may,  therefore, 
safely  assume  that  the  total  weight  of  fuel  consumed  is  at~ 
least  equal  to  that  of  the  iron  produced ;  or  four  milUons 
and  a  half  tons  of  coal. 

Now  if,  without  in  any  way  altering  the  mode  of  firing 
of  these  furnaces,  we  could,  say  by  any  mechanical  aid, 
accelerate  the  puddling  process  by  only  2S  per  cent.; 
that  is  to  say,  if  the  four  and  a  huf  millions  of  tons  ot 
puddled  bar  could  be  produced  in  nine  months  instead 
of  twelve,  one  quarter  of  the  four  millions  and  a  halx 
tons  of  coal  wonld  be  saved.  At  the  present  price  of  cool 
of  £1  per  ton,  this  would  amount  to  a  saving  oi 
£1,137,500;  the  puddlers  themselves  beinc;  also  allowed 
to  earn  in  the  nine  months  the  same  amount  they  would 
otherwise  make  unaided  in  twelve ;  and  no  regard  being, 
had  to  other  advantages  to  the  masters  and  men. 

FunnuMO  bt  UNAissn  Human  Labocb. 

The  process  of  hand-puddling  in  the  ordinary  re- 
yerberatory  furnace  used  for  the  purpose  can  be  divided 
into  four  stages : — 

Ist.  Melting.  The  pig-iron,  together  with  a  proportion 
of  hammers^g,  is  charged  on  the  bed,  previously  lined 
witii  either  puddling  mine,  bull-dog,  or  both,  andplastered  - 
over  with  wet  hematite  ore.  As  the  cast-iron  gets 
softened  by  the  heat,  it  is  broken  into  smaller  pieces,  and ' 
stirred  up  with  the  cinder.  This  is  done  by  the  hand 
rabble,  which  has  to  be  continuously  moved  over  the- 
whole  surface  of  the  bed.  This  stage  lasts  about  3a  to 
40  minutes. 

2.  In  the  second  or  boiling  stage,  the  iron  has  to  Ve 
violently  rabbled  in  order  to  bring  it  into  a  state  ef 
ebullition  or  boiling.  In  this  operation  the  puddler  has 
to  exert  himself  very  considerably,  working  the  rabbfo 
to  and  fro  and  from  side  to  side  over  the  bed. 

3.  "Coming  to  nature."  The  iron  now  begins  to- 
thicken  and  to  get  tougher  and  tougher;  the  "boil*" 
stops,  and  it  "  comes  to  nature,"  or  begins  to  assume 
the  consistency  of  heated  wrought  iron.  The  puddler 
works  it  in  this  pasty  consistency  from  side  to  side  of  the 
furnace,  separating  it  into  different  pieces. 

4th.  Balling.  The  wrought-iron  is  now  collected  into 
balls,  varying  in  weight  and  size,  ready  to  be  taken  oat? 
of  the  furnace  to  be  hammered  or  squeezed  into 
blooms.    This  stage  takes  about  ten  minutes. 

In  the  ordinary  mode  of  puddling,  should  the  pig-ircn 
get  entirely  melted  on  the  bed,  it  is  a  disastrous  circum- 
stance for  the  puddler.  The  bath  of  metal,  with  its  even 
surface  hidden  under  the  lighter  cinder,  offers  very  slight 
snrfoces  of  contact  to  oxidation.  To  meet  this,  he  is 
forced  to  very  violently  exert  himself  in  stirring  up  t&e 
metal;  and  he  is  obliged  to  shovel  in  quantities  of  hammer- 
slag,  cinder,  or  other  sources  of  oxygen,  which  cool  down' 
the  metal  and  lower  the  quality  of  the  product. 

There  can  be  no  doubt  that  an  unaided  man's  strength 
is  insnficient  for  this  labour.  Dr.  Percy,  whose  opinion 
as  a  metallurgist,  chemist,  and  medical  man  is  nniversally 
known  to  be  of  the  very  highest  importance,  states  that 
the  majority  of  puddlers  "  die  between  the  ages  of  45  and 
60  years  ;  and,  according  to  the  returns  of  medical  men 
to  the  Registrar,  pneumonia,  or  inflammation  of  the 
lungs,  is  the  most  frequent  cause  of  their  death.  This 
is  what  might  have  been  anticipated  from  the  fact  of 
their  exposure  to  great  alternations  of  temperature  under 
the  condition  of  physical  exhaustion."  They  "o  also 
liable  to  cataract,  induced  by  tho  intensely  bngnt  light 
of  the  furnace;  and  tho  forearms  and  ii»o«»  j>*  "OBie 
Jigitized  by  VjOOQ  IC 
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puddlersare  also  often  scorched  to  a  bright  red  tinge  in  a 
curious  way.  As  Dr.  Percy  observes,  "  it  is  not  surpris- 
ing that  puddlers  should  manifest  a  growing  disinclina- 
tion to  bring  up  their  children  to  this  occupation,  to 
which,  as  a  general  rule,  their  strength  ceases  to  be  equal 
beyond  the  age  of  45  or  50."  On  the  puddler  more  than 
Adam's  curse  seems  to  have  iallen — copious  drops  trans- 
pire, not  merely  from  his  brow,  but  from  all  his  almost 
naked  body,  while  engaged  in  what  Mr.  W.  Bridges 
Adams  has  termed  "  the  absurdity  of  setting  a  number 
of  human  beings  to  stir  up  a  metallic  pudding  in  order  to 
throw  off  the  scum .' ' 

Pio-IsoN  IS  Refined  bt  Bl.\8t  solely  to  bbluyb 

THE  PUDDLBB. 

As  the  energy  of  human  labour  Uius  has  its  natural 
limits,  the  present  process  of  manufacturing  wrought  iron 
has  to  be  kept  as  closely  as  possible  within  those  limits. 
One  of  these  means  is  that  known  under  the  name  of 
"  refining,"  or  "  fining,"  at  least  a  portion  of  the  pig- 
iron,  before  charging  it  into  the  furnace.  A  novice 
would  naturally  inquire  why  the  metal  to  be  paddled 
oannot  be  run  directly  from  the  blast-furnace  on 
to  the  bed  of  the  puddling-furnace,  with  the  great 
attendant  saving  of  fuel  that  would  evidently  result. 
This  has  in  tact,  been  patented  and  timed  more 
than  once ;  but  the  work  of  puddling  out  the 
carbon  is  thereby  so  much  increased  as  to  bo  quite  beyond 
unaided  muscular  power.  On  the  contrary,  the  grey 
pig-iron  from  the  blast  furnace  has  to  be  molted  up  again 
and  submitted  to  a  blast  on  its  surface  from  inclined 
tuyeres  in  a  separate  furnace.  The  metal  is  thus  "  fined  " 
simply  to  quicken  the  ordinary  operation  of  hand- 
puddUng,  at  the  same  time  somewhat  relieving  the 
puddler  in  his  arduous  labour.  By  it  alono  very 
grey  pig,  containing  much  unoombined  carbon,  can  be 
puddled  by  hand  into  a  good  quality  of  wrought  iron. 
The  Bessemer  process  proves  that  a  blast  of  air,  injected 
through  molten  pig-iron,  only  gets  rid  of  the  silicon  and 
carbon ;  so  that  we  cannot  suppose  that  the  incomplete 
process  of  blowing  air  upon  the  top  of  the  bath  of  molten 
iron  can  do  more  in  the  way  of  purifying,  or  that  the 
metal  thus  treated  really  deserves  the  term  of  "re- 
fined." 

Mr.  Truran  states  that  the  consumption  of  coke  in 
the  finery  furnace  is  from  4  cwta.  to  8  cwts.  per  ton ;  that 
the  "  loss"  is  about  ten  per  cent.,  and  that  an  engine  of 
16-hor8e  power  is  required  to  keep  up  blast  sufficient  for 
a  production  of  one  hundred  tons  weekly.  When  to  this 
are  added  interest  on  first  cost  of  these  furnaces ;  their 
wear  and  tear ;  the  labour,  &c.,  i^  will  be  seen  that  this 
process  amounts  to  a  considerable  item  in  the  ironmaster's 
books.  The  total  cost  can,  in  fact,  be  estimated  at  from 
ten  to  fifteen  shillings  per  ton. 

The   Chasob  is  Fused   in  the   Pitddliko  Fvbitacb 

SOLELY  TO   KeLIBVE  TBB  FuDSLBB. 

We  have  seen  that  the  pig-iron  to  be  puddled  ischarged 
cold  on  the  bed  of  the  furnace,  where  it  is  slowly  melted 
down.  The  reason  for  this  is  to  relieve  the  puddler 
in  two  ways.  Taking  from  thirty  to  forty  minutes  in 
melting,  and  requiring  from  him  comparatively  less 
work,  it  gives  him  time  to  rest  from  his  previous  terrible 
exertions ;  while  the  surface  of  the  pig-iron,  as  it  is 
melted  down  and  broken  up,  ^t»  partially  decarburised. 
On  the  other  hand,  if  the  fusion  of  the  pig-iron  be  too 
slowly  efiected.  great  scaling  occurs,  with  an  'unnecessary 
increase  of  "  loss." 

Now  let  us  suppose  a  charge  that  would  give  ns 
400  lbs.  of  pu'ldled  bar.  This,  in  StaffoKlsbire,  for 
instance,  would  take  from  one  hour  and  twenty-five 
minutes  to  one  hour  and  a  half  of  the  time  of  a  furnace. 
Of  this  time,  from  thirty-five  minutes  to  forty  minutes 
will  be  taken  up  in  melting  the  cold  metal  on  the  bed. 
Iiet  us  further  suppose  that  this  heat  of  400  11)S.  of 
puddled  bar  took  in  all  ninety  minutes ;  forty  minutes 
of  which  were  employed  in  melting.    According  to  an 


assumption  greatly  in  favour  of  the  fbmace,  it  takes  an 
equal  weight  of  coal  to  puddle  an  equal  weight  ot  iron. 
In  that  case  more  than  177  lbs.  of  coal  will  have  been 
burnt  in  merely  melting  up.  Now  only  a  very  extra- 
vagant cupola  would  take  more  than  SO  lbs.  of  coke  to  do 
this  work ;  and  the  price  of  the  best  Durham  coke  is  only 
about  21s.  at  the  ovens.  Mr.  Jonathan  Ireland,  of  Man- 
chester, states  that  in  hiscupidHS,  only  1^  cwt  of  coke  per 
ton  of  iron  is  burnt  when  melting  all  day  long,  and  that 
the  average  loss  of  metal  is  6  per  cent. — being  with  Clere- 
land  iron  a  little  more.  It  has  been  found  in  the  Beaaemer 
process  that  the  melting  onpola  rather  adds  to  than 
diminishes  the  oarbon.  An  advantage  in  this  caae,  thi< 
would,  in  the  puddling  furnace,  much  increase  the  labour ; 
and  without  the  apphaation  of  power  to  the  rabble,  iron 
melted  in  the  cupola  would  be  as  impracticable  as  tliat  run 
from  the  blast  furnace.  It  is,  in  fact,  well  known  that  the 
reverberatory  furnace  used  in  pnddliBg  is  a  very  bad 
melting  apparatus.  Another  advantage  of  the  oapola  il 
that  it  keeps  back  the  sand  and  pebbles  that  too  oAen 
injure  by  iheir  sUioioas  contents  the  nature  of  the  ilag 
in  the  puddling  furnace. 

FUDDLIMO  IklACUINBS    WITH  OSCILLATINO  BaBBLBS. 

The  difficulties  attending  band-rabbling  are  therefcne 
such  that  tiiinking  minds  have  long  attempted  to  find  a 
remedy  applicable  to  existing  furnaces.     The  fint  of 
these  attempts  was  made  by  Herr  Schofhihitl,  now  Pro- 
fessor at  Munich,  whose  name  is  well  known  to  metallnr- 
gists  by  his  puddling  "  physic."     Professor  Schafh&ntl, 
as  long  ago  es  1836,  actnally  puddled  iron  with  his  ma- 
chine at  the  Tividale  Works,  near  Dudley.     His  leading 
idea  was  to  take  the  common  nnddler's  rabble,  oonned- 
ing  it  with  machinery  for  giving  it  longitndinal  md 
trtmsverse  motions  imitating  those  when  in  the  hands  of 
the   puddler.     Professor   Schafhautl   states    that   Ids 
machine  failed  to  gain  general  acceptance  not  so  mnch 
from  mechanical  cames  as  from  lack  of  money.      A 
similar  plan    was    developed    in    France    by    Messrs. 
Dumeny  and  Lemut.    Their  machine  has  been  working 
since  1862  in  works  at  St.  Dizier  of  which  they  are  the 
proprietors.      A   good  many  modes  of  oscillating  the 
rabble  in  this  way  oonld  be  designed  ;  and,  accordingly, 
mimecoQS  inventors  have  appeared  in  this  field.    The 
more  prominent  of  these  are  Messrs.  Bennett  (I863>, 
Eastwood    (1864),    Griffith    (1866),   Whitham    (1867), 
M<Kgan  (1867),  and  also  some  others.    Probably  nearly 
a    dozen    double    furnaces    in    England    are     being 
wwked   by  machines   of   this   class.    There   can  be 
no     doubt    that    they    relieve    the     puddler  ;     the 
application    of    steam-power    necessarily    allows    tlie 
furnace  and  its  charge  to  be  increased,  and  the  quality  of 
the  puddled  bar  is  raised.     Mr.  Ot.  Beard  has  stated  at 
the  Institution  ot  Medianical  Engineers  that  he  "had 
found  the  iron  puddled  by  machine  as  good  as  thtt 
worked  by  hand  when  the  pigs  used  with  the  machine 
were  three  shillings  or  fonr  shillings  per  ton  less  in  ]nioe 
than  those  used  in  hand  puddling."    At  the  same  tias, 
these  machines  are  open  to  objections,  amongst  whiek 
the  considerable  first  cost  and  wear  and  tear  must  figure. 
The  bearinfis  have  a  tendency  to  heat,  and  the  gearing 
to  break.    Any  hole  in  the  bed,  or  anything  toe  mn^ 
obetnwtiirg  the  oec^ating  tool,  often  roolts  in  a  break- 
down.   As  the  iron  thickens,  it  i*  also  driven  by  the 
rabble  to  the  sides  of  the  bed.    The  oscillatiDg  labUs 
necessarily  does  not  cover  the  whole  surface  of  the  bed, 
at  any  rate  of  an  old  furnace,  and  much  is  thus  left  to  be 
done  by  the  hand  rabble.     There  is  then  the  difficulty  of 
using  H  rabble  like  this  during  the  third  stage  of  the  pro- 
cess.   When  the  iron  "  comes  to  nature,"  as  the  puddler 
feelingly  t«-rms  it — from  his  encountering  at  the  end  of 
bis  rabble  the  tough,  pasty,  infusible  mass  resulting  from 
the  elimination  of  the  carbon — the  resistance   to  the 
machinery  is  so  great  and  irregular  that  itmust  be  stopped. 
Two  different  kinds  of  the  most  successful   machines 
with  oscillating  rabbles  were  lately  tried  by  the  Com- 
mittee on  FudSing  of  the  Iron  and  Steel  Institate.    Ao> 
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eording  to  the  figures  officially  given,  it  appears  that,  in 
the  one  case,  there  was  an  interval  of  fifteen  minutes 
between  removing  the  mechanical  rabble  and  getting  the 
iron  ready  to  ball ;  and,  in  the  other,  thirty-two  minutes. 
Daring  these  intervals  the  puddler  had  to  work  with 
the  hand-rabble  on  the  iron  while  "  coming  to  nature," 
or  ^tting  tougher  and  tougher,  afibrding  the  greatest 
resistance  and  the  hardest  work.  This  mechanical 
difficulty  also  results  in  a  greater  "  loss"  in  the  furnace, 
especially  with  heavier  charges  than  can  easily  be 
balled  by  hand.  The  oxidation  of  the  heated  mass  be- 
fore and  during  the  balling  stage  goes  on  very  rapidly.  In 
favour  of  these  and  other  machines  it  must,  however, 
be  borne  in  mind  that  more  complete  paddling,  by  get- 
ting rid  of  impurities,  necessarily  involves  greater 
"loss"  or  drop  in  the  furnace;  but  there  is  also  less 
lose  in  rolling.  Then,  as  regards  balling,  even  in  Mr. 
Danks's  and  Mr.  Spencer's  revolving  furnaces,  the  smnller 
balls,  required  for  small  merchant  bars  and  other  asus, 
■will  have  to  be  divided  by  hand. 

Thb  Revolvino  Puddlino  Rabble. 

One  of  the  earliest  attempts  (Hazlehurst,  1854)  to 
paddle  by  machinery  embodied  the  idea  of  a  revolving 
rake,  and  this  is  stated  to  have  been  comparatively  lately 
(Baylisa,  1866)  revived  in  an  experimental  furnace,  and 
with  good  results.  As  a  rule,  however,  rotating  rakes 
have  been  found  to  soon  get  clogged  np  with  iron  and 
cinder;  while,  even  if  successful  in  the  fluid  metal, 
the  mere  mechanical  resistance  would  be  most  destruc- 
tive as  the  iron  "  came  to  nature."  A  more  refined 
mechanical  idea  would  consist  in  simply  giving  the 
ordinary  hand  rabble  a  rotary  mbtion,  while  still  allowing 
it  to  be  guided  by  the  hand  of  the  puddler.  To  Mr. 
Edward  Hutchinson,  of  Messrs.  Pease,  Uutchinson,  and 
Co.,  Skeme  Iron  Works,  Darlington,  belongs  the  merit 
of  having  first  invented  and  experimented  with  the  re- 
volving rabble.  His  trials  were  very  successfully  carried 
ont  as  long  ago  as  1865;  being,  however,  relinquisheil 
daring  the  same  year,  and  without  having  been  published 
in  any  way.  Monsieur  Dormoy,  quite  independently,  took 
tip  the  same  idea,  and  has  been  perseveriugly  working  it 
oat  since  1866. 

Any,  paddling  machinery  must  be  essentially  simple 
and  non -liable  to  get  out  of  order  by  the  roughest 
and  most  careless  usage.  This  simplicity,  required  by 
the  men,  is  also  required  by  the  furnace ;  the  high 
temperature  of  which,  with  the  attendant  rapid 
current  of  air  passing  through,  mast  not  be  intt-r- 
fered  with.  A  glance  at  the  accompanying  illustra- 
tion will  render  the  whole  apparatus  intelligible.  A 
common  belt,  driven  from  shafting  about  six  feet  above 
the  furnace,  rotites  the  sheave,  loosely  jointed  at  one 
end  to  the  puddling  rabble,  and  at  the  other  taming  on 
a  pin  held  in  the  hand  of  the  puddler.  To  prevent  any 
jarring  action  to  his  hand,  the  pin  he  holds  may  be 
-wound  round  with  span  yam  or  gasket,  embraced  by  a 
leathern  or  india-rubber  tube.  The  strap  thus  rotates 
tiie  rabble ;  supports  part  of  its  weight  like  a  suspension 
link;  and  acts  as  a  universal  joint;  much  as  in  the 
familiar  instance  of  the  rotating  hair-brush.  The  belt 
most  evidently  adapt  itself  with  ease  to  the  great  variety 
of  positions  which  have  to  be  taken  by  the  tool  in  every 
part  of  the  furnace ;  to  the  necessity  for  removal  when 
too  hot ;  and  to  the  progressive  changes  in  the  metal. 
Mechanism  could  easily  be  applied  to  the  rotating  rabble 
in.  order  to  work  it  regularly  to  and  fro ;  bat  this  addi- 
tional complication  has  not  been  found  necessary.  Its 
great  speed — firom  300  to  800  revolutions  per  minute  for 
■white  pig,  and  from  800  to  1,000  for  grey  metal — is 
found  to  give  it  all  the  mechanical  energy  required. 
The  end  of  one  form  of  rabble,  about  four  and  a  half 
inches  in  diameter,  when  revolving  with  500  revolutions, 
necessarily  has  a  speed  at  its  circumference  of  ne  trly 
600  feet  per  minute.  On  the  other  hand,  the  iron,  oven 
when  boiling,  is  not  thrown  up.  Tbe  centrifugal 
impulses  are  not  sufficient  to  overcome  the  cohesion  of 


the  hot  metal.  The  power  required  has  been  indicated 
by  Herr  Bicilermann,  now  of  Floridsdorf,  near  Vienna, 
at  from  one-quarter  to  one-half  of  a  horse  power 
per  furnace  per  hour;  but  the  draught  voil  I  , neces- 
sarily increase  towards  the  end  of  the  heat.  'There 
is  no  beurin);  near  the  furnace  ne  -essarily  liable  to  get 
hot ;  no  gearing  to  break  on  any'su  Idcn  resistance ;  and 
the  strap  itself  acts  in  its  usual  way  as  an  admirable 
friction  brake.     It  is  difficult  to  imagine  how  the  ap- 

Earatus  can  come  to  grief  in  any  other  way  besides 
reaking  the  strap.  For  such  a  case,  a  spare  belt  is  kept 
hanging  on  the  shaft ;  or  the  puddler  could  even  merely 
go  on  in  the  ordinary  way.  If  kept  well  greased,  how- 
ever, the  belt  lasts  from  three  to  four  months  without 
I  renewal.  Any  dimination  in  speed  can  be  obtained  by 
slightly  relieving  its  weight  off'  the  belt — thus  allowing 
more  or  leas  slip.  On  the  other  hand,  any  unusual  re- 
sistance can  bo  overcome  by  the  puddler  pressing  the 
tool  down  on  the  belt.  Simply  by  crossing  the  strap  the 
rabble  can  be  rotated  from  left  to  right,  or  «;<•«  rerti 
alternately,  as  required.  The  tools,  in  'spite  of  their 
extra  weight,  are  easily  removed  {rum  the  furnace  by 
taking  tbem  off  the  strap  by  means  of  a  hook  on  a  light 
chain  suspended  near  the  furnace  from  the  roof;  and 
laying  them  on  small  trestles  about  18  inches  in  height 
and  width.  The  rabble  can  thus  be  changed  in  thirty 
seconds.  There  is  no  chance  of  the  tool  disturbing  the 
fettling,  as  it  merely  rests  loosely  with  its  weight 
on  the  bed,  just  as  in  hand-working.  Experience  has 
shown  that  the  revolving  rabble  involves  no  change  either 
in  the  plant  of  tho  works  or  in  the  habits  of  the  workmen ; 
it  could  be  adapted  in  a  couple  of  hours  to  any  common 
furnace ;  and  the  author  has  designed  an  apparatus  that 
could  be  at  once  applied.  The  thing  is  also  singularly 
cheap, asoanbe  seen  atthefirstglance:  and  cheap  tackle — 
it  can  scarcely  be  called  a  machine — means  also  cheap  re- 
pairs. The  great  question  of  wear  and  tear,  only  safely  de- 
terminable by  long  usage  under  tho  most  varied  circum- 
stances, is,  indeed,  often  forgotten  when  examining  a 
new  machine. 

Even  at  the  very  beginning  of  the  heat,  the  greater 
command  of  puddling  power  has  an  important  result. 
The  "  yieM "  is  found  to  be  greater  as  there  is  less 
liability  of  tho  pig-iron,  while  being  melted  in  the  fur- 
nace, getting  burnt  therein  for  want  of  regular  stirring. 
But  in  one  very  important  point  it  is  more  useful  than 
any  other  known  apparatus  applicable  to  a  common 
furnace.  Even  when  the  iron  is  "  come  to  nature,"  the 
tool  can  be  worked  like  a  drill  through  the  tough,  pasty 
mass.  The  operation  can  be  thus  entirely  completed  if 
the  mass  has  not  to  be  balled.  If  balls  have  to  be  made 
only  about  ten  minutes'  work  with  the  ordinary  hind 
rabble  has  to  be  done  at  the  end  of  each  heat.  Further, 
it  is  well  known  that  the  more  the  iron  has  been  worked, 
and  the  better  it  has  been  puddled,  the  less  is  the  neces- 
sity for  forming  it  into  well-shaped  bills,  as  it  is  so 
easily  kneaded  under  the  hammer.  It  has  everywhere 
been  noticed,  in  France,  Hungarj',  and  Styria,  where  the 
revolving  rabble  has  been  used,  that  tho  balls  produced 
wore  very  close,  withstanding  remarkably  well  the  shock 
of  the  hammer. 

The  ordinary  rabble  is  only  about  1^  in.  square.  It  con- 
sequently easily  gets  too  hot,  then  requiring  to  be  taken 
out.  The  rotary  rabble,  with  a  diameter  of  2  J  in.,  and 
weighing  about  80  lbs.,  lasts  from  a  fortnight  to  one 
month  ;  some  have  even  lasted  as  long  as  six  months, 
though  this  is  exceptional.  Should  this  tool  get  too 
much  heated  and  take  a  slight  bend,  it  can  be  straight- 
ened even  while  it  is  taming  by  slightly  forcing  tho 
bent  part  against  the  side  of  the  hole  in  the  door. 

As  already  pointed  oat,  any  saving  in  fuel  would  neces- 
sarily bo  in  the  direct  ratio  of  tho  speed  of  the  operation 
over  that  of  hand  puddling.  With  charges  of  even  800 
or  1.000  lbs.  of  grey  pig,  the  working  of  the  revolving 
rabble  only  lasts  frbm  twenty  to  thirty  mmutes;  with 
white  pig,  from  ten  to  fifteen  minutes.  The  metal  is  then 
in  separate  pieces,  '^"""^^ye'd  by  ^'5''OQfe^'*' 
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iron,  however  much  carbnretted,  or  otherwise  alloyed,  ha' 
been  able  to  withstand  its  artion.  Either  soft  fibrou* 
iron,  fine-grained  iron,  or  steel,  can  be  produced  accord- 
ing to  the  wish  of  the  puddler. 

Mr.  Hutchinson,  in  a  letter  to  the  Iron  and  Coal  Trade$ 
JZevMui  of  April  17th,  states  that,  with  his  rotary  rabble 
he  "  could  puddle  a  heat  of  grey  iron  in  an  hour,  and 
with  very  little  labour  on  the  part  of  the  pnddler."  He 
considers  "that,  by  the  adoption  of  some  such  simple  con- 
trivance as  this,  in  conjunction  with  the  plan  of  working 
three  shifts  instead  of  two  in  the  twenty-four  hoars,"  "  a 
clear  saving  of  ten  shillings  per  ton  on  puddling  could 
be  effected,  without  the  complete  and  immediate  substi- 
tation  'bj  costly  machinery  of  the  puddling  furnace  at 
present  u  use."  At  present,  the  Clevelwd  puddlers 
finish  only  six  heats  per  shift  of  twelve  hours,  or  one 
heat  of  about  four  and  a-half  cwt.  per  two  hours,  instead 
of  the  one  heat  per  hour  cited  by  Mr.  Hutchinson.  Sup- 
posing that  during  the  proposed  shift  of  eight  hoprs  they 
torned  out  only  six  heats,  or  eighteen  heats  instead  of 
twelve  in  the  twenty-four  hours,  this  would  be  equivalent 
to  increasing  the  rate  of  production  of  the  common 
puddling  furnace  by  moro  than  thirty-three  per  cent.,  or 
one-third.  In  other  words,  the  same  furnace,  with  the 
same  amount  of  coal,  would  produce  in  eight  months  the 
same  amount  of  iron  it  now  turns  out  in  twelve.  This 
would  be  equivalent  to  a  saving  in  coal  alone  of  more 
than  one  and  one-third  million  of  pounds  sterling  per 
annum,  without  reckoning  the  gain  in  time. 

A  tool  like  this  would  do  for  the  puddler  what  the 
slide-rest  has  done  for  the  metal  turner.  'While  actually 
increasing  the  demand  for  his  labour,  the  slide-rest 
has  raised  the  metal  turner  from  an  over-worked  drudge 
to  a  skilled  operative,  able  to  work  at  his  trade  from 
youth  to  old  age.  Even  if  the  iron-masters  were  to  use 
the  revolving  rabble  merely  to  relieve  their  men,  and 
without  requiring  a  gpreater  number  of  heats  from  them, 
they  would  gain  :— 

1 .  A  groat  improvement  in  the  quality  of  the  iron  pro- 
duced. 

2.  A  great  diminution  in  the  number  of  minoas  "cob- 
bles "  or  "  wasters." 

3.  The  capability  of  working  up  very  grey  or  also 
inferior  kinds  of  pig,  without  using  any  "fined  metal." 

4.  A  diminution  of  loss  in  mill  scale  between  the  rolls. 

Messieurs  Paris,  Guyot,  and  Huin,  of  St.  Dizier,  state 
tiiat  "  the  mero  saving  in  waste  iron  would  be  sufficient 
to  induce  thorn  to  employ  the  apparatus."  This  is  more 
especially  the  case  when  manufacturing  special  and 
inerohant  bars  that  have  to  bo  rolled  from  piles. 

As  already  observed,  the  roverberatory  furnace  is  no- 
toriously a  bad  apparatus  for  meltmg.  In  melting  for 
the  Bessemer  converters,  for  instance,  it  has  been  super- 
seded by  the  cupola.  For  roasons  ndJuced,  the  use 
of  the  rotary  rabble  should  evidently  be  combined  with 
that  of  a  melting  cupola.  The  men  have  sufficient  com- 
mand over  the  work  to  be  able  to  overcome  any  extra 
carbon  in  the  metal.  In  fact,  if  the  metal  be  charged  in 
a  molten  state,  the  heat  can  bo  completed  in  at  the  most 
half  an  hour  or  forty  minutes.  \V'ith  thorough  hand 
puddling,  the  "  yield  has  been  found  to  be  increased 
beyond  the  charge  of  metal  when  rich  fettling;  has  been 
employed,  just  as  in  Mr.  Danks'  furnace.  Mr.  C.  W. 
Siemens,  in  his  rogenerative  puddling  furnaces,  has  also 
found  the  "yield"  increased  by  the  reduction  of  the 
fettling.  Similar  results  are  to  be  expected  with  an 
efficient  aid  to  the  puddler. 

The  true  way  to  use  this  tool  would,  of  course,  be,  not 
meroly  to  melt  the  metal  in  a  cupola,  but  to  increase  the 
charge,  and  with  it  the  capacity  of  the  bed,  and  to  use  a 
farnace  with  two  doors.  Double  furnaces  have  often 
heen  tried ;  but  they  have  been  found  impracticable  with 
manual  labour,  from  the  self-evident  cause  that  the  work 
ia  so  much  increased.  This  portion  of  the  subject,  as  it 
relates  to  furnaces  that  would  have  to  be  specially  built, 
need  not  now  be  considered. 


Why  Mecuanical  Fi'ddlino  Raues  tub  Qvauty  of 
Puddled  Bar. 

Perhaps  the  most  important  truth  which  has  been  lately 
elicited  touching  mechanical  puddling  is  its  effect  in  im- 
proving the  quality  of  the  puddled  bar.  Mr.  Danks  has 
worked  up  almost  every  kind  of  American  and  British  pig 
metal  with  excellent  results  as  to  quality.  Mr.  Adam 
Spencer  has  in  his  revolving  furnace  produced  excellent 
iron  from  Middlesborough  metal  containing  two  per  cent, 
of  phosphorus.  As  already  noticed,  experience  with 
oscillating  rabbles  points  to  moro  or  leas  improvement 
in  the  quality.  Mr.  Hutchinson,  as  we  have  seen,  im- 
proved the  quality  of  Cleveland  iron  with  his  revolving 
rabble.  Monsieur  Dormoy  has  puddled  with  success  some 
old  cannon  balls  the  Turks  left  behind  them  at  Temesvar, 
in  Hungary,  so  white,  and  containing  such  a  large  (Quan- 
tity of  arsenic  as  to  be  utterly  intractable  by  the  ordinary 
process ;  ho  has  also  operated  at  Zeltweg,  in  Styria,  upon 
pig  metal  alloyed  with  copper  and  sulphur;  upon  the 
sulphurous  pig  metal  of  the  Loiro  and  that  of  the  Moselle 
— the  latter  containing  very  large  pw-centages  of  phos- 
phorus. In  every  case  perfectly  tough  iron  and  steel, 
often  rolled  into  the  most  difficult  special  shapes,  have 
been  produced.  It  is  clear  to  the  eye  of  the  mechanic 
that  all  these  otherwise  very  mffering  apparatus 
aro  alike  in  one  particular, — that  of  moro  or  leas 
thoroughly  stirring  up  the  first  broken,  Vbsn.  molten, 
and  lastly  pastjr,  metal,  together  with  the  fettling  on 
\ha  bed.  The  infinite  v&nety  of  chemical  conditions 
formed  by  the  different  kinds  of  pig  and  fettling,  under 
which  these  results  have  been  obtained  in  England, 
the  United  States,  in  France,  Styria,  Hungary,  and 
Austria,  clearly  debar  us  from  searching  for  any  re- 
condite ohemical  cause  ;  and  it  is  evident  that,  whether 
this  thorough  stirring  be  obtained  b^  exhansting  manual 
labour,  or  by  an  imperfect  oscillating  rabble,  or  b^  a 
revolving  bod,  or  by  a  revolving  rabble,  the  mechanical 
effect  must  be  the  same.  That  is  to  say,  the  molten 
cast-iron  has  to  be  continuously  stirred  up  in  order,  in  the 
common  furnace,  to  expose  it  to  the  oxygen  entering 
at  the  door,  and  contained  in  the  fettling ;  in  Mr. 
Danks  and  Mr.  Spencer's  furnaces  to  the  oxygen  in  the 
latter  only.  • 

There  thus  seems  to  be  three  principal  reasons  why 
mechanical  puddling,  or,  in  other  words,  good  puddling, 
produces  such  good  iron.  The  operation  is  (1)  com- 
pletely carried  out ;  (2)  the  puddled  bar  is  really  homo- 
geneous ;  (3)  the  multiplication  of  the  surfaces  of  contact 
intensifies  the  purifying  chemical  reactions. 

1 .  Very  good  iron  is,  of  course,  often  produced  by  hand 
puddling;  but  it  is  a  labour  clearly  beyond  human 
strength  required  to  be  continuously  exerted — day  by 
day,  and  night  after  night— for  years.  In  hand  puddling 
there  is  hence  notoriously  a  liability  in  the  "under- 
hands  "  shirking  their  arduous  work,  and  producing  bad 
iron.  Mr.  Menelaus,  of  Dowlais,  has,  in  fact,  publicly 
stated  that  in  hand  puddling  "it  was  often  found  that 
portions  of  badly-puddled  iron  have  been  wrapped  up  in 
the  ball  by  the  puddler."  This  statement  may  be  said 
to  hivp  been  long  ago  distinctly  proved  by  a  process 
that  underwent  a  wiorough  trial.  Mr.  Davis,  of  the  Low 
Fumesa  Iron  and  Steel  Works,  proceEdod  in  the  belief 
that  an  ordinary  puddled  ball  really  consists  of  a  mixture 
of  good  and  completely  converted  iron  with  "raw,"  or 
only  partially  converted,  iron.  On  crushing  such  balls, 
when  cold,  under  stamps,  and  grinding  the  pieces  between 
rolls,  they  separated  themselves  into  two  distinct  sorts, 
namely,  lumps  of  wrought  iron  originally  embedded  in, 
so  to  say,  husks  of  white  pig  iron.  By  re-heating  and 
working  up  the  portions  thus  demonstrated  to  be 
wrought  iron,  excellent  blooms  were  produced ;  but  the 
plan  did  not  answer  financially.  . 

2.  An  assumption  that  the  lumps  of  pig  metal  as 
usually  charged  into  the  puddling  furnace  could  nroduce 
homogeneous  iron  without  some  stimng  up  could  only 
be  bused  on  the  supposition  that  they  were  aU  similar  in 
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dling,  and  they  generally  managed  to  defeat  all  the 
efforts  of  inventors  by  their  obstinacy  and  inrlispoeition 
to  give  any  new  plan  a  fair  trial.  Up  to  the  present 
time  they  had  had  to  undergo  the  most  arduous  luboor 
that  could  be  performed,  and  yet  the  men  wptc  indisposed 
to  co-operate  with  inventors  in  diminishing  that 
labour,  and,  he  must  say,  dlscouras^d  them  very 
much  in  every  respect.  Dr.  Percy  and  other* 
had  said  that  puddlors  did  not  live  vtry  long, 
but  he  thought  there  were  other  other  causes  whjch 
tended  to  weaken  their  physical  powers  than  those  which 
belonged  to  puddling  proper.  It  was  generally  under- 
stood that  puddlers  were  rather  free  livers,  and,  aa  he 
had  himself  seen  a  great  many  old  puddlers,  he  thought 
hero  must  be  some  reason  besides  the  nature  of  their 
occupation  why  a  good  many  of  them  dropped  off  early. 
Anyone  minutely  acquainted  with  iron  works  knew  that 
puddlers,  as  a  rule,  were  a  very  intemperate  close  of 
people.  The  puddling  process  had  gone  on  for  many 
years  without  the  slighte.'it  successful  attempt  to  improve 
it,  but  recently  ironmasters  had  had  to  face  this  difficulty, 
that  the  production  of  pig-iron  could  be  increased  to  an 
almost  unlimited  extent,  new  fields  bavin?  been 
opened  ia  many  parts  of  th«  country,  bat  the 
power  of  producing  finished  iron  was  limited  to 
the  number  of  puddlers  available  ;  and  though  the 
demand  for  iron  had  gone  on  increasing  of  late  yeara,  the 
iron  manufacturem  had  not  been  able  to  manufactur» 
puddlers;  they  had  plenty  of  material  to  work,  but  eould 
not  find  men  to  work  the  furnaces,  and  hence  it  became 
quite  evident,  that  unless  some  means  were  provided  for 
increasing  the  output  at  the  forges,  very  great  diffi- 
culty would  have  to  be  encountered.  The  iron  trade 
was,  at  the  present  time,  looking  upon  all  these  improve- 
ments of  the  puddling  prociss  with  very  great  favour, 
instead  of  giving  inventors  the  cold  shoulder,  as  formerly, 
and  saying  that  tho  rule  of  thumb  would  do  for  them. 
Mention  had  bicn  madeof  the  revolving  puddling  fnmice 
of  Mr.  Danks  and  Mr.  Spencer,  but  these  differed  ulto- 
TiTcnToorrw  I  B'''^^''  fr°™  ^^^  ordinary  puddling  furnace,  being  more 

DIbCUssolON.  jjljg  j„  American  chum ;  and  in   order   to    put   up 

Mr.  Botly  asked  if  the  principle  described  by  Mr. '  these  new  michuniciil  furnaces  of  Mr.  Danks  and 
Paget  was  the  same  as  the  patent  process  about  which  so  I  ilr.  Spencer  it  would  be  necessary  to  reconstruct 
much  hfti  been  heard  lately,  and  which  a  deputation  '  the  works  entirely.  Moreover,  these  furnaces  wero 
went  to  America  to  see.  From  all  he  had  heard  he  calculated  to  work  10  cwt.  or  a  ton  at  a  time,  so  that 
{Eiraght  that  was  a  great  improvement  in  the  manufao-  I  probably  a  largo  number  of  firms  engaged  in  the  roanu- 
ture  of  iron,  inasmuch  as  it  tended  to  produce  that ;  facture  of  iron  would  find  it  inconvenient  to  tike  up 
toughness  in  tho  material  which,  as  all  who  were  in  any  |  this  new  form  of  mechanical  puddling,  l^^rge  masses  of 
way  acquainted  with  the  iron  trade  knew,  was  a  great '  iron  were  more  suitable  for  the  production  of  rails  and 
desideratum  in  wrought  iron ;  indeed,  without  it,  it  was  ships'  plates,  but  for  merchant  iron,  bars,  and  the 
impossible  to  make  pood  steel.  From  the  philanthropic  !  numerous  sections  of  iron  used  for  smithing,  he  did  not 
point  of  view  also  this  process  appeared  to  bo  a  great  think  it  would  be  found  that  the  largo  furnaces  were  »o 
recommendation,  and  everything  which  would  tend  to  convenient.  IIo  believed  it  would  be  found  that  this 
increase  the  duration  of  human  life  by  lessening  tho  |  mechanical  rabble  would  be  verj'  useful  to  iron  mans- 
immense  labour  now  required  in  the  intense  heat  of  a  factures  in  lightening  the  labour  of  tho  puddlers ;  and 
puddling  furnace,  must  be  hailed  with  great  satisfaction.  ■  one  great  advantage  was,  that  it  could  be  adapted  to  tie 
Tho  Chairman  said  he  should  like  to  say  a  few  words  '  existing  furnaces  with  very  little  expense.  Mr.  YatM, 
on  this  subject,  though  not  in  his  capacity  as  chairman,  who  was  present,  hud  paid  a  great  deal  of  attention  to 
He  had  listened  to  the  paper  with  very  considerable  in-  i  this  subject,  especially  to  the  lining  of  puddling  furnaces, 
tcrest,  because  tho  iron  trade  at  the  present  time  was  '  rotating  vessels,  and  so  forth,  and  he  was  sorry  he  hsd 
giving  a  greiit  deal  of  attention  to  the  subject  of  me-  not  given  the  me  ting  the  benefit  of  hjs  experience, 
chanical  puddling.  With  regard  to  tho  number  of  Xr,  Tate*  sai^  ho  had  not  spoken  earlier,  not  from  any 
puddling  furnaces,  ho  thought  Mr.  Paget  had  rather  mock  modesty,  butsiinplybecauschewa8aprjctic.il  man 
under-ostimatud  them  than  otherwise,  and  his  estimate  and  not  accustomed  to  speech-making.  For  tho  last  ten 
of  400  inillion  tons  of  puddled  bar  was  not  over  the    years  he  had  been  occupied  with  this  mattia-,  and  had 


chemical  composition  and  specific  gravity.  When,  for 
instance,  copper  and  tin  are  melted  together  to  form 
brass,  unless  they  are  stirred  up  while  being  fused  and 
run  out,  the  metals  separate,  and  arrange  themselves 
according  to  their  densities ;  and  this  action  in  the  case 
of  pig  metal  would  only  take  place  in  a  somewhat  less 
degree  on  account  of  the  slighter  divergences  between 
the  different  portions.  As  a  matter  of  fact,  "fined" 
iron  does  tend  to  rise  to  the  top. 

3.  Few  facts  connected  with  metallurgy  are  more 
certain  than  that,  while  the  carbon  and  silicon  are  easily 
oxidised  out  of  pig  metal,  this  is  not  the  case  with 
phosphorus  and  sulphur,  the  first  rendering  the  iron 
cold  short,  and  the  second  red  short.  Mr.  Parry  con- 
siders "that  the  effect  of  puddling  is  to  reduce  the 
quantity  of  sulphur  to  about  one-third,  and  of  phosphorus 
from  one-fourth  to  one-fifth  of  that  originally  contained 
in  the  pig-iron."  Mr.  I.  Lowthian  Bell  is  of  opinion  that 
nine-tenths  of  the  phosphorus  are  expelled  in  puddling. 
It  is  only  reasonable  to  conclude  that  this  beneficial  effect 
increases  with  good  hand  puddling,  and  rises  in  pro- 
portion with  tho  thoroughness  only  obtainable  by  a 
steam  propelled  rabble.  The  reactions  between  the 
metal  and  the  fettling  must  be  intensified  by  the  increase 
of  contact  surfaces  afforded.  To  take  an  instance. 
Black  oxide  of  manganese  was  in  1835  advocated  by 
Schafhautl,  and  his  recommendation  has  been  confirmed 
by  Caron's  analyses,  as  an  agent  for  taking  up  at  least 
the  sulphnr.  The  difficulty  attending  it,  however, 
consists  in  its  not  being  fusible,  and  hence  able  to  come 
into  intimate  contact  with  the  iron.  The  powerful 
agitation  afforded  by  the  revolving  rabble  would,  it  is 
evident,  just  afford  these  large  surfaces  of  contact.  But 
without  the  use  of  more  or  less  expensive  "physic,"  it 
may  be  relied  upon  that  inferior  pig  metal,  thoroughly 
beaten  up  by  this  simple  tool,  will  produce  better  iron, 
by  at  vei7  least  five  shillings  per  ton,  than  when  the  un- 
aided and  easily-fatigued  human  arm  is  employed. 


mark.  The  ordinary  puddling  furnace  had,  with  one  or 
two  minor  exceptions,  undergone  no  improvement,  but 
was  just  the  s,ime  as  it  was  turned  out  from  the  hands 
of  Cort  many  years  ago,  which  ho  thought  was  a  dis- 
graceboth  to  tho  iron  and  engineering  trades.  That  might 
nave  arisen  from  thofactthatengineersand  others  thought 
iron  masters  did  not  want  mechanical  puddling;  and, 
again,  the  men  as  a  rule  had  not  shown  themselves  very 
much  in  favour  of  any  improvement.  In  fict,  when 
any  improvement  was  proposed  which  tended  to  lessen 
tho  labour  in  puddling,  tho  men  always  cUimed  to  have 
the  wholo  advantage,  requiring  an  extra  price  for  pnd. 


taken  great  interest  in  it,  and  should  be  very  glad  indeed 
to  see  uU  the  good  efft-cts  realised  which  were  hoped  for. 
He  had  had  much  pleasure  in  hearing  Mr.  Paget,  becauae 
he  had  described  a  process  which  he  thought  might 
prove  a  stepping-stone  to  what  ho  desireoT  to  8c«— 
general  mechanical  puddling.  His  own  attention  had 
been  principally  given  to  revolvisg  furnaces  and  the 
differences  attending  their  use.  The  _  principal  of 
these,  as  everybody  who  tried  them  discovered  tea 
years  ago,  was  connected  with  tho  lining  of  the 
furnace.  He  thought  of  a  great  many  things,  and  at 
last  the  idea  occurred  to  him,  that  as  anything  hetaro- 
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geneous  damugtd  the  quality  of  the  iioo,  it  wuuld  Ih 
desiruble  to  imve  Bcmethiog  homogt  noua ;  and  ho  be- 
lie vtd  the  u  Bult  would  be  tbut  no  liuing  at  uU  would  bi 
required,  but  that  the  lumace  itatll'  wuuld  bo  mudu  ol 
metal,  and  would  lie  able  to  auatain  the  Iwut  aiid  the 
Btrets  put  upon  it.  Such  was  the  hope  he  mttrtaiccd, 
And  he  was  hHp]>y  to  my  that  he  was  rather  fortified  in 
it  it  by  the  opiuion  of  some  of  his  fiitnds. 

Kr.  JeaToni  (of  Jeavons  and  Co.,  Millwall)  said  be 
would  simply  give  his  own  experience  of  the  jCTolving 
rabble.  The  first  trial  he  had  took  place  at  the 
Millwall  Iron-works,  about  seven  o'clock  the  previous 
evening.  He  was  proud  to  say  that  the  heat  was  worked 
in  a  much  shorter  time  than  usually  taken ;  that  every- 
thing went  straight  forward  ;  not  a  single  hitch,  although 
started  in  the  dark,  and  everything  gave  perfect  satis- 
faction. The  yield  of  iron  was  good,  the  quality  was  very 
good,  and  the  time  much  shorter  than  was  taken  to  work 
the  iron  with  the  hand.  Ue  bad  no  doubt  that  when  the 
machine  wus  put  to  a  proper  test,  with  suitable  iron 
and  under  suitable  circnmstances,  it  would  be  a  very 
great  acquisition  to  the  irbn  trade.  Ue  had  no  doubt  that 
he  should  soon  be  able  to  rpeak  much  more  sanguinely 
about  it  than  he  did  then  ;  he  did  not  see  anything  ap- 
proaching tu  a  failure,  and  on  a  future  occasion  he  should 
be  glad  to  give  an  account  of  the  experiments  at  his 
works.  Ue  concluded  by  inviting  gentlemen  to  visit  his 
works  and  see  the  machine  at  work. 

Mr.  Pagvt,  in  replying,  said  Mr.  Botly  was  quite  correct 
in  insisting  on  the  necessity  fur  toughneas  in  iron,  and 
it  could  only  he  attained  by  good  puddling,  which  elimi- 
nated the  sulphur  and  phosphorus  from  the  metal. 
'There  could  be  no  doubt  of  the  philanthropic  value  of 
such  a  process  as  he  had  described,  beouuiie  it  would  exert 
'Very  little  strain  indeed  on  the  physical  powers  of  the 
workman.  Only  the  previous  evening,  in  company  with 
'Mr.  Jeavons,  he  bad  seen  a  gentleman  aged  a'duut  60, 
'without  removing  either  his  hat  or  overcoat,  biing  a 
oharge  "to  nature"  in  about  fifteen  minutes,  which 
-showed  the  work  was  not  very  laborious.  The  figures 
he  had  given  were  the  results,  he  believed,  of  the  Chair- 
man's own  industry,  though  he  bad  taken  care  to 
keep  them  as  low  as  poesilMe,  in  order  to  avoid  any 
danger  of  exaggeration.  There  was  no  doubt  that 
the  paddleiB  were  generally  opposed  to  the  introduction 
of  nuu^iaery,  but  he  did  not  think  this  whs  much  to  be 
irondeTed  at,  oonndering  the  nature  of  the  attempts  that 
bad  hitherto  been  made  in  this  direction.  Danks'  did 
away  with  the  puddleia  and  the  old  furnaces  together, 
And,  therefore,  it  was  no  wonder  the  men  did  not  like  it ; 
and  the  other  mechanical  rabbles  which  he  had  described 
•mre  unable  to  deal  with  the  iron  when  it  "  came  to 
nature,"  and  consequently  left  the  hardest  part  of  the 
'woric  to  be  performed  by  the  puddler  s  unaided 
energies  as  before.  To  Mr.  Hutchinson  belonged  the 
credit  of  having  first  experimented  with  a  revolving 
labUe,  but  by  his  own  account  it  must  have  been  a  very 
uncomfortable  affair,  and  have  knocked  the  men's 
knuckles  about  considerably,  as  it  had  not  an  elastic  handle 
or  loose  joint.  Poddlers,  no  doubt,  had  the  reputation  of 
being  addicted  to  drinking,  but  when  it  was  considered 
'that  they  worked  twelve  hours  at  a  stretch  in  such  an 
intense  heat  that  they  often  had  to  wring  the  perepira- 
tion  out  uf  their  linen,  a  great  deal  of  allowance  ought 
to  be  made  for  them.  They  were  really  obliged  to  drink 
■ometbing  or  other,  though  many  of  tbeui,  no  doubt,  did 
not  ebooae  the  most  deaintble  beverHge.  'i'he  Chairman, 
who  was  a  distinguished  member  of  that  Iron  and  Steel 
Institate,  which  had  spent  a  great  deal  of  time  and 
money  in  investigating  the  merits  of  Mr.  Danks'  furnace. 
Naturally  he  was  rather  prepossessed  in  its  favour,  but 
from  the  figures  published  by  the  Iron  and  Steel  Insti- 
tute, it  appeared  tbat  this  furnace  required  about  27  cwt. 
of  coal  for  every  ton  of  iron  produced,  which  was  more 
then  some  ordinary  furnaces  consumed.  Therefore,  i  f  y ou 
could  obtain  a  means  by  which  the  operation  was  ac- 


celeiattd,  so  as  to  save  CO  or  even  25  per  cent,  of  fuel, 
you  had  a  moie  ee-oucmieal  aiparatua  than  Mr.  Danks'. 
X'he  size  of  the  furnace  was  a  totally  distinet  question  ; 
but  common  lurnaees  could  be  built  tu  puddle  lU  cwt.  or  a 
ton  at  a  charge  with  the  revolving  rabl.le,  and  thiy  were 
actually  in  existence  in  Austiiu.  The  fact  wus,  this 
apparatus  was  so  very  simple,  and  gave  euch  con.mand 
over  the  rabble,  with  so  little  fatigue,  tbut  the  puddler 
was  able  to  search  out  every  corner  of  the  fumaoc.  A 
spaed  at  the  cireumfcience  of  the  tool  of  1,600  feet  per 
minute  was  readily  attained,  which  formed  a  must 
ifiicient  and  puwerlul  stirring  apparatus,  and  he  thought 
he  had  given  pretty  good  reasons  for  holding  that 
puddling  was  simply  stirring,  and  that  thorough  stirring 
was  good  puddling 

Ihe  Chairman  said  he  wished  to  correct  one  mistake 
which  Mr.  I'aget  had  fallen  into  with  reference  to  the 
consumption  of  coal  per  ton  of  iron  produced  in  Danks' 
furnace.    The  Commissioners,  when  in  America,  were 
only  able  to  get  the  furnace  to  work  one  shift,  that  was 
12  hours  out  of  the  24  ;  whilst  in  England  they  were 
worked  continuously,  one  shift  following  the  other.  The 
Commissioners  who  went  out  had  to  keep  the  furnaces 
I  alight  during  12  hours  without  getting  anything  out  of 
I  them,  so  that  it  increased  the  consumption  of  luel  very 
I  considerably.    He  bad  very  much  pleasure  in  proposing 
,  a  vote  of  thanks  to  Mr.  Paget  fur  his  valuable  and  in- 
teresting paper. 

The  reaolulion  having  been  carried  the  meeting 
separated. 

Ur.  JeaTons  stated  that  he  would  be  glad  to  show,  at 
the  Millwall  Iron- works,  the  working  of  the  rabble  to  any 
gentleman  who  would  like  to  see  it  in  actual  operation. 


_  At  the  close  of  the  meeting  the  secretary  called  atten- 
tion to  some  photographs  that  were  hung  round  tho 
room,  lent  by  Mr.  J.  Gerson,  of  lUthbono-place,  Oxford- 
street.  These  photographs,  which  will  remain  up  for 
the  inspection  of  the  members  fur  a  week,  are  the  pro- 
duction of  the  Berlin  Photographic  Company,  and  are  re- 
productions of  celebrated  German  paintings,  both  ancient 
and  modem.  They  are  remarkable  for  their  great  size 
and  for  the  clever  manipulation  displayed. 


IHDIA  COHMITTSE. 


A  Conference  was  held  on  Friday,  April  12th, 
Sir  L»onald  McLeod,  G.£..  K.G.S.I.,  late  Lieut, 
tiorenior  of  the  Punjanb  in  the  chair,  when  the 
discuusion  was  resumed  on  Mr.  Frederick  Camp- 
bell's paper  "  On  India  as  a  Field  for  Private 
Lnterprise,"  read  March  8th.  (see  Journal,  pp. 
32y  and  417). 

Hr.  Hyde  Clarke  said  the  snbject  of  the  paper  read 
by  Mr.  Frederick  Campbell  was  of  such  great  import- 
ance, that  be  was  sure  all  would  be  convinced  that  it  was 
well  deserving  of  the  more  extended  consideration  which 
could  be  given  that  evening.  It  was  a  matter  of  great 
congratulation  that  the  interest  in  that  impurtant  ques- 
tion had  so  much  progressed  of  late,  and  they  were  very 
much  indebted  to  Mr.  Campbell  for  bringing  it  before 
them  in  such  a  hopeful  way.  It  was  true  that  5Ir. 
Campbell,  in  considering  the  topic,  had  confined  himself 
more  particiJarly  to  one  district,  and  had  viewed  that 
district  with  a  tendency  to  eouleur  de  roM.  Nevertheless, 
it  was  satisfactory  to  look  back  and  observe  the  pro- 
gress which  bad  been  made  since  the  question  was  intro- 
duced in  the  House  of  Commons,  at  his  (Mr.  Clarke's) 
suggestion,  in  the  year  1858.  At  that  time  they  were  told 
by  tho  representative  of  the  government— the  Secretary 
of  the  Board  of  Control— in  resisting  Mr.  Ewart'g 
motion,  that  there  was  not  a  space  of  100  feet  square, 
available  for  the  purposes  of  cultivation,  to  be  found  in 
the  whole  of  the  bill  or  upper  districts  of  India  suitable  for 
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European  occupation.  On  tho  present  occasion,  however, 
they  had  accounts  from  cye-witnetECS,  perscDS  who  had 
taken  an  actual  part  in  the  develoj-mcntof  thetrade  and 
agiicullure,  lestifjing  to  the  BuitabUncss  of  thia  field  for 
the  enterpiise  and  skill  of  Englishmen,  and  assuring 
them  that  it  was  capaUe  of  wide  extension  and  de- 
velopment. Satisfactory  as  had  heen  the  advance  of  in- 
formation tn  this  Eutject,  it  was  a  matter  of  regret  to 
reflect  that,  notwithstanding  all  the  promises  which 
hud  been  made  hy  the  government  of  India  in  respect 
to  the  occupation  of  the  hill  regions,  those  promises 
lemained  to  a  large  extent  unfulfilled.  To  talte  only 
one  district  to  which  reference  bad  been  made  in  the 
first  portion  of  the  discuseion,  the  district  of  Daijeel- 
ing,  here  it  was  twelve  years  since  they  were  pro- 
mised that  the  cantonments  should  be  extended,  so  as 
to  provide  accommodation  for  a  larger  body  of  English 
troops ;  but  so  little  had  been  done  that  even  now  the 
official  report  on  the  works  was  that  thev  were  "  still  in 
progress."  Then,  in  regard  to  the  railway,  after  long 
discussions  and  considerable  investigation,  the  claim  of 
the  East  India  Railway  to  construct  a  branch  of  180 
miles,  which  was  to  have  given  through  communica- 
tion from  Darjceling  to  Calcutta,  was  rgectcd,  and 
the  preference  given  to  another  scheme,  which  could 
afford  no  such  advantages  as  the  route  in  question.  So, 
if  they  examined  the  subject  generally,  they  would 
find  that  there  had  been  a  lamentable  falling  off  on 
the  part  of  the  government.  And  yet  it  was  only  by 
the  government  leading  in  such  a  matter  as  this 
that  progress  would  be  obtained  for  private  and 
independent  enterprise.  The  effect  that  a  certain 
number  of  English  troops  placed  in  the  hill  districts 
would  involve,  for  instance,  would  be  most  im- 
portant in  encouraging  private  European  enterprise. 
liOoking  at  BarjeeUng,  they  must  attribute  its  beginning 
to  the  circumstance  that  there  was  a  small  English 
population  planted  there,  which  had  been  the  cause 
of  the  extension  of  enterprise  upon  which  they  now 
congratulated  themselves.  Much  more  might  be  done 
in  ttiis  way,  if  the  government  would  give  that  moral 
assistance  which  was  not  in  the  nature  6f  an  artificial  or 
objectionable  bounty,  but  which  would  greatly  accelerate 
the  advancement  of  the  trade  of  the  district.  With  such 
small  materials  much  had  been  done  at  Daijeeling,  and 
that,  too,  chiefly  by  retired  officers.  A  permanent  tea 
district  had  been  formed:  the  cultivation  of  the  Terai 
had  been  largely  extended;  a  numerous  European 
population  had  been  lathered  there,  the  nucleus  of 
a  reserve  force.  In  considering  the  question  of 
the  English  settlement  in  India,  it  was  necessary  to 
disabuse  the  mind  of  some  prejudice.  They  had  been 
told  that  India  was  not  a  place  which  could  compete  for 
English  immigrants  in  comparison  with  Cunada;  and 
nobody  in  his  senses  would  think  of  proposing  India  in 
rividry  with  Canada.  Canada  is  a  country  easily  ac- 
cessible, where  the  rough  labour  of  persons  without 
capital  can  be  turned  to  account.  But  there  are  other 
places  besides  Canada  to  which  emigrants  betake  them- 
selves, and  reaching  which,  they  encounter  heavier  charges 
and  greater  inconvenience — colonies  like  th(  se  of  Aus- 
tralia, New  Zealand,  and  South  Africa.  These  persons  are 
generally  in  possession  of  some  portion  of  capital,  which 
uiey  turn  to  account  in  the  enterprise,  not  differing 
in  any  material  de^ee  from  those  required  in  Indiu. 
For  that  class  of  emigrants — the  class  of  small  capitalist* 
—there  is  every  encouragement  in  India,  as,  for  example, 
in  the  tea  plantations  of  the  north,  and  the  coffee  planta- 
tions of  the  south.  If  success  had  followed  the  efforts  ol 
English  enterprise  in  the  development  of  these  branohre 
of  trade,  why  not  in  many  others  P  Of  course  there  were 
difficulties  which  would  naturally  suggest  thi  mselvFo  to 
practical  persons  who  were  not  so  sanguine  as  Mr. 
Campbell ;  but  if  the  English  settlers  were  linble  to  ih. 
incursions  of  Looshaia,  or  the  uprisals  of  Kookas,  then- 
were  similar  difficulties  to  be  met  with  in  tntriinp  upon 
any  new  field  of  occupation,  and  there  had  l«n  stn-.c- 


ihing  much  worse  in  seme  of  the  best  of  the  coloniei,  as 
for  instance,  the  insuirccticns  of  the  Maoriea  in  Kev 
Zealand,  and  the  Ktffir  wais  in  South  Afiica.  Then- 
fore,  he  thought,  that  when  they  came  to  exusiiis 
carefully  the  objections  which  had  been  raised  to  th* 
English  settling  in  India,  and  compared  them  with  tlis 
actual  facts,  they  would  see  that  there  wks  no  insuper- 
able difficulti(  s  in  the  way  of  making  India  a  field  for 
the  enterprise  and  energy  of  Englishmen  ;  but  that,  on 
the  contrary,  there  were  many  circumstances  that  woe 
calculated  to  favour  it.  Even  the  fact  of  a  numerous 
native  population  was  no  obstacle,  for  it  provided  u 
ample  source  of  manual  labour  at  a  cheap  price.  Yet 
cheap  labour  had  been  advanced  as  an  objectiaB 
against  English  settlement,  as  if  the  English  settler 
were  to  be  dependent  upon  the  expensive  aid  of 
his  fellow  countrymen,  and  must  ignore  the  pretence 
of  natives  ready  and  willing  to  act,  and  in  many 
cases  with  natural  capacities  which  enabled  them 
to  readily  adapt  themselves  to  the  directions  of 
others.  This  was,  in  fact,  the  advantage  of  Katal  with 
Kaffir  labour,  of  New  Zealand  with  Maori  labour ;  and 
Fijians  weie  being  taken  to  Queensland.  In  Natal 
Indian  coolies  were  introduced,  but  the  coolies  wcrejnil 
as  available  in  India  itself.  Without,  therefore,  indulging 
in  too  hopeful  a  view,  or  without  cherishing  any  anticipa- 
tion of  vast  profit,  surely  enough  had  been  shown  to  pitire 
that  India  would  present  a  remunerative  field  forprivat* 
enterprise  F  All  that  was  wanted  to  secure  succem  was 
the  exercise  of  discrimination  and  common  senie. 
Mistakes  in  the  selection  of  districts  would  doubtless  be 
made.  Ihey  were  made  in  Australia,  where  there  hal 
been,  in  several  instances,  a  moving  of  the  populatioa 
to  treth  centres  of  more  premise.  Even  where  the 
place  of  settlement  had  presented  moderate  advantago, 
it  had,  nevertheless,  by  the  operation  'of  a  perfectly 
natural  law,  been  abandoned  on  the  discovery  of  i 
better  site.  India  would  not  differ  from  othtr  lands  ii 
this  respect.  With;>n'mil/act>  reason  for  believing  that 
the  immigration  of  English  settlers  in  India  would  pioie 
successful,  they  would  be  justified  in  urging  the  goven- 
ment  to  offer  encouragement — not  perhaps  by  offeiisg 
bounties  or  by  giving  grants  of  land,  but  by  diffotisg 
information,  by  abandoning  the  systematic  discoong^ 
ment  to  immig^tion,  and  by_  the  facilitation  of  the  in<<r> 
communicatiens.  It  was  quite  tnie  that,  in  view  of  tae 
relations  of  the  British  government  to  the  pouulatioiis 
of  India,  an  indiscriminate  inflnx  of  Europeans  would  iwj 
be  an  unmitigated  advantage.  It  must  be  admittea 
that  much  evil  has  sometimes  arisen  in  the  f"*'^ 
centres  of  population — particularly  since  the  opening  rf 
the  Suez  Canal — by  the  presence  of  the  scum  and  refbaesf 
Mediterranean  seaports.  The  influx  of  such  as  these  had, 
without  a  doubt,  been  a  source  of  great  difficulty  » 
the  whole  country,  as  causing  conflicts  with  »J 
natives  and  embarassment  to  the  government  B» 
the  immigration  of  settlers  would  be  of  a  very  djfferfflt 
kind,  and  there  were  the  best  reasons  of  State  policy  SM 
natural  interest  why  it  should  be  encouraged.  In  ti* 
temperate  hill  regions  to  which  they  would  go,  thjy 
would  not  be  under,  the  same  temptations  u  tM 
Europeans  of  the  hot  and  malaria  seaports ;  they  wosW 
be  under  a  severer  control,  both  by  the  laws  of  govern- 
ment and  the  moral  code  of  society.  These  would  be  sn 
orderly  population  of  industrious  habits,  whose  CTsmple 
would"  be  followed  by  the  surrounding  natives.  In  ««* 
a  society  the  European  loafer  would  find  no  congniiaJ 
scene,  nor  would  he  expeiience  any  encouragement  t» 
subsist  upon  the  charity  of  his  countormen.  o"'**'' 
followed  the  example  of  the  rest,  and  worked.  XDe 
question  ought  not  to  be  considered  as  merely  a  tea 
question ;  there  are  many  other  industries  bcndes  tea 
»  hit  h  could  be  immenselv  developed— coffee  cnlliTation 
niieht  bo  greatly  extended,  the  culture  of  fruit  »» 
vrpctiil.Ics  much  improved,  and  the  breed  «'<*}"? 
r*nd<rcd  much  more  valuable,  to  say  nothing  of  *fr 
n.igbt  Ic  done  in  the  improvcmtnt  of  the  wcol.    I'O  wi 
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place  an  ordinary  Englishman  in  India,  and  he  becomes 
the  centre  of  active  industry  and  prosperity  among 
the  natives,  and  with  improved  means  of  communication 
this  national  advancement  may  become  general.  AVhat 
Dr.  Campbell  had  said  at  the  previous  meeting  regarding 
Tu3aer  Mk  was  well  worthy  of  considerntion  ;  and  with 
regard  to  cotton,  a  production  in  which  every  Englishman 
naturally  took  a  special  interest,  there  was  absolutely 
no  reason  why  there  should  not  be  a  much  more  extensive 
cultivation  of  it ;  and,  speaking  generally,  it  was  simply 
true  to  say  that  the  internal  trade  of  India  was  only  in 
its  infancy,  and  would  be  developed  to  a  surprising 
degree  in  the  event  of  a  facilitation  of  the  means  of  inter- 
communication. At  Darjeeling  fine  samples  of  Sea  Island 
cotton  had  been  grown.  The  whole  question  was  also  of 
great  importance  in  connection  with  another  question 
which  had  been  raised,  viz.,  the  stability  of  the  British 
empire  in  India ;  for  with  a  body  of  industrious  and  well- 
conducted  Europeans  living  in  regions  suitable  to  their 
occupations,  it  was  palpable  that  the  security  of  the 
government  would  bo  greatly  increased,  and  the  govern- 
ment would  no  longer  be  so  dependent  as  now  upon  the 
seaports  us  points  oi  communication ;  and  as  their  position 
became  more  and  more  assured,  the  attempts  to  cause  dis- 
turbance would  become  fewer  and  fewer,  and  would 
finally  cease  to  be  made. 

Major-Oeneral  Clarke  thought  he  might  say  a  few  words 
upon  the  subject  which  had  been  introduced  by  Mr. 
Campbell,  and  which  had  been  so  ably  re-opened  by  Mr. 
Hyde  Cbirke  ;  and  he  was  encouraged  to  do  so  because, 
as  a  lato  servant  of  the  Indian  government,  he  had  had 
considerable  experience  in  various  parts  of  India.  He 
might  first  say  that  he  did  not  share  in  the  too  common 
strictures  which  were  passed  upon  the  government  of 
India,  for  if  it  was  not  perfection,  it  could  not  justly  be 
accredited  with  all  the  destructive  propensities  which 
were  often  ascribed  to  it.  He  might  also  remark  that 
a  great  change  in  regard  to  Europeuns  had  taken  place  of 
late  years.  Eormerly,  if  once  a  European  went  to  India 
he  could  not  return  without  having  a  good  deal  of 
money ;  but  since  1834  the  coimtry  had  been  thrown 
«pen,  and  was  now  as  free  to  strangers  as  any  land.  As 
to  the  reception  of  new-comers  by  the  Anglo-Indians,  he 
Muld  give  his  testimony — and  he  believed  others  who 
had  experience  of  India  would  say  the  same — that  open 
hospitality  was  practised  among  the  English,  without 
regard  to  social  position,  and  any  in  distress  met  with 
ready  assistance.  Whether  India  afforded  a  field  for 
private  enterpriso  was  a  large  and  important  question, 
lie  thought  it  might  be  taken  as  certain  that  in  handi- 
crafts, a  place  of  labour  in  which  natives  exhibit  singular 
skill,  there  was  no  chance  for  on  Englishman  unless  be 
was  a  capitalist,  and  introduced  machinery  and  other 
means  for  competing  with  native  labour.  Iklr.  Campbell 
bud  overlooked  one  question  in  his  paper,  and  that  was, 
ho  hull  omitted  to  inform  the  English  settler  how  he  was 
to  live  during  the  necessary  two  years  in  which  he  was 
gaining  experience.  Mr.  Campbell  himself,  a  man  of 
varied  experience,  said  that  the  opportunity  which  a 
govcruDunt  appointment  ofibrded  him,  gave  him 
iacilitita  fur  gainmg  knowledge  which  was  of  incalculable 
service  t'>  him  when  afterwards  ho  adopted  a  new  voca- 
tion. Ho  was  then  a  skilled  man,  ready  to  meet  any 
continKi.'ncii.'s  that  might  arise.  But  an  ordinary  European, 
to  go  out  and  gain  experience,  must  be  a  man  of  some 
c^ipitiil ;  and  therefore  tbo  statement  that  India 
afforded  tbo  same  facilities  to  colonists  as  other 
British  territories  could  not  be  accepted  in  its 
entirety.  Moreover,  as  he  had  remarked  before,  the 
skill  of  the  natives  in  handicrafts  was  such  that 
it  was  only  by  the  aid  of  machinery  that  they 
could  be  successfully  competed  with ;  and,  until 
very  recently,  the  cost  of  the  introduction  of  ma- 
chinery in  the  interior  was  so  enormous  as  to  practi- 
cally prelude  the  attempt ;  bat  latterly  the  development 
of  the  railway  system  had  made  it  possible  to  introduce 
machinery,  a  speculation  which  would,  no  doubt,  prove 


remunerative.  Prior  to  that  time,  it  would  have  been 
impossible  to  encourage  the  immigration  of  Europeans 
into  India,  but  now  that  the  facilities  had  so  much  in- 
creased the  case  was  vastly  different.  But  India  was 
such  an  enormous  country  that  the  remarks  applying  to 
one  province  of  it  could  by  no  means  bo  applied  to 
another,  for  its  127  districts  each  presented  special  and 
distinct  features  ;  and,  although  in  many  of  theso  thero 
was  doubtless  good  opportunity  for  the  profitable  em- 
ployment of  British  energy  and  capital,  yet  he  would 
confine  his  remarks  mora  particularly  to  Oude — the 
province  in  which  he  last  served — sometimes  called  the 
Garden  of  India.  So  far  as  his  knowledge  extended, 
Oude  had  enjoyed  a  happy  immunity  from  the  local 
famines  which  so  much  afflict  some  districts,  and  this 
circumstance  is  partly  to  be  traced  to  the  character  of  its 
streams,  which  are  similar  to  those  of  the  middle 
counties  of  England,  end  not  presenting  tho  usual 
features  of  an  Indian  stream,  namely,  alternately  a  dry 
bed  and  a  deep  torrent.  Moreover,  without  being  a  damp 
climate,  the  atmospheric  moisture  was  much  larger  than 
in  other  provinces ;  and  the  cereal  crops  are  in  a  manner 
independent  of  a  water  supply.  A  defective  rainfall 
would  tell  on  the  crops,  but  only  in  a  degree  similar  to 
the  effect  of  a  small  rainfall  in  England.  In  this  district 
of  Oude  he  thought  many  occnpations  might  be  carried 
on  by  Englishmen,  as,  for  instance,  in  the  manufacture  of 
oil-cake  and  the  preparation  of  oil-seed,  mustard,  linseed, 
&c.  There  was  room  for  immense  improvements,  for 
although  the  industry  was  largely  carried  on  by  the  natives, 
yet  it  was  well  known  that  they  treated  the  oil-cake  so 
imperfectly  that  it  was  frequently  submitted  to  a  second 
process  on  its  arrival  in  Europe.  Paper  manufacture 
was  a  branch  to  which  Europeans  might  direct  their 
attention  with  the  certainty  of  remuneration.  The 
grasses  end  fibres  suitable  to  the  manufacture  of  paper 
grow  luxuriantly  in  India,  and  anything  in  the 
character  of  the  esparto  grass  would  rapidly  develop  in 
a  few  years  over  the  vast-  sandy  tracts  of  the  Pimjaub 
which,  while  not  suitable  for  anything  else,  were  emi- 
nently suitable  to  tbo  culture  of  esparto,  being  just  tho 
same  as  land  upon  which  it  is  cultivated  in  Northern 
Africa  and  the  south  of  Spain.  As  regards  cotton,  there 
was  an  extraordinary  variation  in  the  opinions  as  to  what 
an  acre  may  produce  in  India  ;  and,  although  as  much  as 
SOO  lbs.  per  acre  had  been  said  to  be  produced,  yet  200  lbs. 
to  2a0  lbs.  might  be  accepted  as  a  very  fair  average,  in 
good  soil,  well-cultivated.  But  so  far  as  Oude  is 
concerned,  tho  cultivation  of  cotton  could  never  be  very 
extensive.  One  cause  of  the  want  of  enterprise  of 
Europeans  in  India  was,  no  doubt,  the  collapse  of  the 
tea  mania,  to  which  allusion  had  been  made,  but  that 
a  healthier  tone  was  succeeding  was  shown  by  the  fact 
that  the  shares  of  a  tea  company  which  a  short  time 
since  were  sold  for  3s.  Od.,  had  risen  in  value  to 
£1  17s.  6d.  Then  he  believed  that  the  manufacture  of 
silk  could  bo  very  much  developed,  for,  from  some 
small  experiments  which  he  bad  made,  bo  was  assured  it 
could  be  successfully  carried  on  in  Oude  ;  and  in  regard  to 
the  Tussor  worm,  he  might' add  that  the  trees  upon  which 
it  delights  to  feed  are  found  in  great  abundance  in  Oudo. 
Uo  thought,  also,  that  in  the  manufacture  of  cateebu 
much  might  be  done,  in  tho  whole  of  the  submontne 
districts.  Oude,  too,  was  well  suited  to  tho  preparation 
of  salt  meat,  an  industry  which  would  have  no 
competition  amongst  the  natives.  And  even  in  so 
small  a  thing  as  bristles,  which  could  be  pro- 
cured in  India  in  large  quantities,  and  which  com- 
mand a  high  price  in  Europe,  much  money  could  be 
made.  It  would  be  useful  to  know,  as  giving  a  practical 
basis  to  tho  suggestions  which  had  been  made,  what  was 
the  number  of  non-official  Europeans  in  India  subsisting 
by  industrial  occupations ;  and  no  doubt  this  could  be 
obtained  without  much  difiiculty  from  official  sources. 
At  present  they  knew  that  there  were  a  considerable 
number  of  Europeans  in  particular  districts,  but  no 
definite  information   was  possessed  as  to   what  were 
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their  punaits.  His  own  opinion  was  that  the 
number  of  Europeans  in  what  might  he  called  the 
outer  districts  of  India  was  not  so  large  as  was 
commonly  supposed.  A  few  chiefig  kept  English- 
men as  gardeners  or  mastois  of  their  horse ; 
hut,  speaking  generally,  Europeans  were  exceedingly 
scarce.  The  fact  that  famines  have  occurred  in 
some  districts  of  India  need  not  deter  Europeans  from 
attempting  to  settle  in  India,  for  these  had  not  arisen 
from  a  general  want  of  grain,  but  from  a  local  want, 
which,  owing  to  the  ineffectual  means  of  communication, 
could  not  he  supplied  with  facility ;  and  with  good  roads 
and  railways,  such  calamities  would  cease  to  occur. 
Speaking  on  this  purt  of  the  subject,  be  might  add  that 
much  ingenuity  was  displayed  in  England  in  the  manu- 
facture of  food  for  cattle,  whereas  in  India  there  were 
many  pulses  which  by  attention  might  he  brought  into 
use  for  the  purpose.  He  might  say  that  he  had  seen  as 
fine  a  field  of  peas  growing  in  Oude  as  Ixe  had  overseen 
in  England,  and  they  were  produced  at  about  one-fifth 
of  the  price.  The  fruit  cultivation  of  India  was  also 
capable  of  immense  development ;  and  one  of  the  things 
in  which  the  natives  were  defective  being  in  the  selection 
of  seeds  (owing  to  the  money-lender  who  advanced  them 
having  no  interest  in  it),  skilful  English  seedsmen 
would  find  a  remunerative  field  in  India.  Moreover, 
although  there  were  some  beautiful  cattle  in  India,  the 
breed  of  animals  generally  was  capable  of  improvement. 
As  regards  forest  products,  much  also  might  be  done  at 
the  hands  of  Europeans;  as,  for  instance,  in  the 
manufacture  of  candles  from  the  tallow  toee, 
which  has  been  introduced  from  China,  and  which 
grows  rapidly  in  India.  Skilled  European  labour 
might  also  be  ajjplied  to  the  cultivation  of  tobacco, 
ana,  from  experiments  he  had  tried,  he  was  con- 
vinced that  good  qualities  could  be  produced;  indeed, 
some  Havannah  which  he  sold  in  the  market  fetched  25 
per  cent,  more  than  the  other  tobaccos.  On  the  whole, 
therefore,  he  was  of  opinion  that  while  the  field  for 
private^  enterprise  in  India  could  never  be  looked  upon 
as  offering  the  same  advantages  as  the  colonies  to  ordinary 
immigrants,  yet  there  was  ample  room  for  people  of 
some  capital  to  try  their  luck,  and  with  much  augury  of 
success. 

Kr.  O.  ^Iliaaaon  said  he  had  not  enjoyed  the 
opportunity  of  hearing  Mr.  Campbell's  address,  hut  he 
had  since  read  it,  and  he  had  come  to  the  conclusion  that 
it  was  much  exaggerated  in  some  points,  no  doubt  un- 
intentionally. For  himself,  having  spent  a  great  deal 
of  his  life  in  India,  and  in  Assam,  and  having  had  much 
to  do  with  tea  cultivation  there — indeed,  he  might  say, 
without  fear  of  contradiction,  that  he  had  been  instru- 
mental in  bringing  more  land  under  cultivation  than  any 
single  man — he  could  not  help  being  struck  with  the 
remarkably  sanguine  aspect  from  which  Mr.  Campbell 
had  viewed  the  profits  from  tea.  He  (Mr.  Williamson) 
had_  been  en^ged  since  1849  in  the  cultivation  of  tea  in 
various  localities,  and  he  knew  of  no  authentic  instance 
of  anything  like  60  per  cent,  being  realised.  Some  of 
the  largest  companies  had  been  very  successful ;  as,  for 
instance,  the  Assam  Tea  Company,  which  has,  at  the  pre- 
sent moment,  something  like  6,000  acres  under  cultivation, 
at  the  cost  of  £200,000,  or  about  £40  per  acre— a  price 
at  which  no  single  individual  would  be  able  to  get  it. 
Deducting  expenses,  that  company  had  been  able  to  declare 
a  dividend  of  15  per  cent,  last  year,  and  this  year  it  might 
be  20  per  cent. ;  25  per  cent  would  be  a  high  average 
of  profit  on  tea  cultivation,  and  it  would  midead  peo^e 
to  allow  them  to  suppose  that  they  had  nothing  to  do 
but  invest  their  money  and  realise  their  profit.  As  a 
field  for  colonists,  there  could  be  no  question  that  Assam 
was  totally  unsuited  to  any  but  those  possessed  of  capital, 
and  provided  with  a  good  deal  of  common  sense  and  de- 
termined perseverance,  together  with  a  resolution  to 
rough  it.  Without  these  qualifications,  there  is  no  chance 
of  success  in  Assam.  As  regards  the  climate,  his  expe- 
rience had  been  decidedly  bad ;  and  there  were  few  parts 


of  the  world  worse,  and  the  natural  consequence  was  « 
great  deal  of  ill-health  among  Europeans.  He  had  himself 
suffered  from  fevers,  whose  sequela  still  remained  witK 
bira  ;  and  though  many  of  his  contemporaries  did  not 
suffer,  it  was  simply  because  they  were  in  a  place  where, 
it  was  to  be  hoped,  there  was  no  suffering.  Then,  as  re- 
gards the  means  of  communication,  the  fact  was  that 
Assam  is  unfitted  for  roads,  and  its  natural  means  of 
traffic  is  the  Brahmapootra  and  its  tributaries.  To  con- 
struct a  trunk  road  through  Assam  would  not  be  enoagfa  ; 
it  would  require  constant  attention,  for,  in  a  very  short 
space  of  time  the  jangle  would  obliterate  it.  Besides, 
the  intersection  of  numerous  streams  would  render 
necessary  the  construction  of  numerous  bridges — 
a  fdct  which  rendered  a  railway  a  work  of  extreme 
difficulty.  Indeed,  he  was  of  opinion  that  the  trade 
of  Assam  could  not  be  made  to  pay  half  the 
working  expenses  of  the  railway,  and  therefore 
although  the  railway  might  be  some  advantage  to  Assam, 
yet,  on  the  broad  view  of  the  matter,  it  would  be  a  loss  to 
India  at  large.  The  river  route  was  the  natural  route, 
and,  seeing  uiat  the  voyage  firom  Assam  to  Calcutta  was 
performed  in  from  15  to  20  days,  while  from  Calcutta  to 
England  took  four  months,  the  delay  was  comparatiroly 
trifling,  and  inflicted  no  hardship  upon  the  planters  of 
Assam.  Mr.  Campbell  was  apparently  sanguine  as  to 
the  cultivation  of  cotton  in  Assam,  but  some  years  ago, 
in  deference  to  the  pertinacity  of  the  Manchester  peo^e, 
the  government  appointed  an  American  planter  to  malce 
experiments,  and  supplied  him  with  money  and  instro- 
ments.  The  experiments  were  tried  for  a  series  of  yesx*, 
first  in  one  locality  and  then  in  another,  but  with 
one  uniform  result— -dead  failure.  He  (Mr.  Williamson) 
might  add  that  his  own  experiments  in  the  matter  hsM 
afforded  the  same  result.  And  if  a  plant  requiring  the 
most  delicate  nurture  and  careful  management  could  not 
be  produced  by  such  experiments  as  these,  it  wouU 
certainly  not  sucoe^  if  cultivated  by  ordinary  means. 
Mr.  Campbell  was  right  in  describing  the  soil  of  ^Msm 
as  rich,  but  it  is  unsuited  to  the  growth  of  cotton,  snd 
the  little  that  is  produced  by  the  natives  is  of  a  rary 
inferior  quality.  In  concliuion,  Mr.  Williamson  remained 
that  he  had  thought  it  right  to  make  these  observatiaos, 
in  order  to  correct  any  erroneous  impression  which  ndght 
be  made  by  Mr.  Campbell's  address,  but  he  thought  tost 
if  Mr.  Campbell  had  spent  more  time  in  Assam  he  would 
have  arrived  at  different  conclusions. 

Xr.  Csssels  confessed  that  he  took  the  same  view  of 
the  subject  as  the  previous  speaker,  and  agreed  in  think- 
ing that  Mr.  Campbell  had  taken  too  rose-colonred  a 
view,  which  would  not  bear  close  scrutiny ;  and  if  men 
were  tempted  to  ^  to  India  by  Mr.  Campbell's  address, 
they  would  infallibly  be  the  victims  of  great  disappoint- 
ment. He  was  satisfied  that  India  would  never  be  the 
place  for  European  emigration  on  a  great  scale,  though 
It  would  do  for  men  of  capital,  who  would  be  able  to  Hrs 
two  or  three  years  upon  their  own  means.  But  a  poor 
man  should  not  go  to  India.  As  r^arda  the  question  of 
cotton  cultivation,  he  had  heard  Mr.  Williamson's  re- 
marks with  great  interest,  for  he,  till  then,  was  unaware 
that  experiments  in  cotton-growing  had  been  made  in 
Assam,  and  that  it  might  be  made  a  cotton-growing 
country.  As  regards  the  statements  that  the  natives 
had  little  to  leam  from  Europeans  in  the  way  of 
agriculture,  he  would  point  to  the  fact  that  they  had 
learned  very  much.  Cotton  in  India  is  now  at  least  40 
per  cent  better  than  it  was,  and  it  is  owing  to  the  im- 
proved means  of  cultivation.  The  produce  26  years  s|^ 
was  only  30  or  40  lbs.  of  clean  cotton  per  acre ;  now  it  is 
60  lbs.  in  bad  seasons,  and  80  lbs.  in  a  good  season ;  and 
there  is  no  reason  why  the  average  produce  should  not 
be  immensely  increased,  and  the  time  would  no  doubt 
como  when  the  acre  in  India  would  produce  firom  200  to 
250  lbs.  of  clean  cotton.  Moreover,  a  great  deal  had  been 
done,  and  much  more  remains  to  be  done,  in  the  way  of 
teaching  the  natives  to  select  seed— a  thing  they  bad 
never  done  before.    It  is  true  that  in  some  things  the 
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native  had  proved  himself  right  and  the  Eaioi>ean 
wrong,  as  for  instance  in  the  matter  of  ploughing. 
The  native  urged  that  deep  ploughing  was  a  mistake, 
and  that  the  hunting  heat  of  the  sun  destroys  the  vitalis- 
ing powers  of  the  soil ;  and  events  seem  to  proved  that 
they  were  right.  He  might  ohserve  that  the  establish- 
ment of  the  new  Department  of  Agriculture  in  India 
would  no  duubt  effect  a  great  deal  of  good.  It  was 
impossible  to  compare  India  with  such  countries  as 
Canada  and  New  Zealand,  where  men  went  to  found 
homes  for  their  &milies,  whereas  in  India  that  was  not 
practicable.  In  conclusion,  he  reiterated  his  conviction 
that  India  was  fitted  only  for  men  with  some  capital  and 
with  a  large  share  of  good  sense  and  determination. 

Ki^or-Oeneral  Clark*  observed  that  he  had  not  said 
the  natives  had  little  to  learn  from  Europeans  in  the 
matter  of  agriculture ;  but  he  knew  that  they  were  good 
practical  agriculturists  without  the  aid  of  machinery. 

Kr.  Williamson  said  he  might  add  that  the  cotton 
-with  which  experiment  was  made  at  Assam  was  not 
native  but  American  cotton. 

X^or-Oeneral  Clarke  remarked  that  it  was  the  opinion 
of  many  eminent  men  that  it  was  best  to  conduct  experi- 
ments with  native  cotton. 

Hr.  Hyde  Clarke  stated  that  the  American  varieties 
Iiad  proved  a  failure  in  Western  India  and  in  Turkey, 
'whereas  the  Indian  varieties  had  succeeded  in  those 
places. 

The  Chairman  said  he  had  been  much  interested  in 
the  remarks  which  had  been  made,  as  they  had  been 
exceedingly  practical.  The  speech  of  Mr,  Williamson 
was  especial]^  valuable^  as  it  was  from  one  who  had  a 
large  acquamtance  with  the  districts  to  which  Hr. 
Campbell  had  directed  spedal  attention.  Mr.  Campbell 
bad  given  his  paper  a  g^eral  title,  as  applying  to 
India  at  large,  but  in  point  of  fact  he  had  confined  his 
remarks  almost  entirely  to  Assam ;  and  though  he  had 
treated  that  part  of  the  subject  in  a  very  interesting 
and  useful  manner,  yet  the  subject  would  admit  of 
further  discussion.  Mr.  Campbell  must  have  been 
fortunate  enough  to  reside  in  Assam  in  exceptionally 
fiaToarable  circumstances,  far  the  experience  of  others  did 
not  lead  them  to  speak  so  highly  of  Assam  in  general  as 
fae  had  done.  It  would  appear  that  in  the  country  of 
Assam  we  have  the  great  valley  of  the  Brahmapootra, 
-which  would  be  different  from  all  other  Indian  valleys 
if  it  did  not  contain  many  of  the  elements  of  malaria 
which  were  productive  of  fever  and  other  maladies.  But 
Assam  also  contains  the  high  lands  of  the  Khasia  hills, 
and  of  this  portion  he  could  fully  believe  all  that  Mr. 
Campbell  had  said  regarding  climate  and  health.  He 
had  been  favoured  with  a  pamphlet  by  Dr.  Archibald 
Oraham,  late  Deputy  Medical  Inspector  of  the  Foonah 
division,  which  rally  supported  Mr.  Campbell's  state- 
ments regarding  that  part  of  Assam.  Speaking  of  a 
locality  near  to  the  military  fortress  of  Shillory,  he 
■ays,  "the  climate  is  unsurpassed,  and  scarcely  any  can 
equal  it.  at  an  elevation  of  from  3,000  to  4,000  feet.  The 
■oil  is  fertile,  and  richly  stored  with  ores.  Immense 
forests  of  fine  timber  exist,  and  there  is  an  abundant 
water  supply,  so  that  the  Select  Committee,  in  August, 
1859,  described  it  as  '  a  delightful  climate,  where 
Kuropeans  and  their  descendants  could  continuously 
live.  Further,  he  quotes  the  testimony  of  an  officer 
who  lived  for  man^  yeaia  in  Assam : — "I  have  no  hesita- 
tion," he  states,  "  m  saying  that  there  are  some  parts  of 
the  hills  which  have  a  climate  unsurpassed  by  any  other ; 
and  no  doubt  in  these  parts  Europeans  and  their  de- 
scendants could  live  in  health  and  happiness,  as  far  as 
climate  is  concerned."  A  lady  who  lived  with  her 
mother  and  family  amongst  the  Khasia  bills  states: — "  I 
suppose  no  climate  in  the  world  can  be  found  equal  to  it, 
at  an  elevation  of  from  3,000  to  6,000  feet.  It  is  a  great 
mistake  to  suppose  that  on  the  hills  the  English  cotonist 
could  not  thrive  from  generation  to  generation.    There 


is  no  degeneration  of  the  race  up  there.  lUderly  people 
are  mucm  stronger  and  better,  not  having  the  severe  and 
trying  English  winters  to  undergo,  ana  which  destroy 
so  many  of  our  population  by  inducing  chest  complaints. 
This  lady  was  brought  up  from  childhood  on  the  hills, 
and  never  had  a  day's  sickness.  Col.  Lees,  of  Calcutta, 
states  that  both  the  Khasia  and  Oarrow  hills  are  rich  in 
the  extreme,  and  admirably  fitted  for  colonisation ;  Mr. 
Campbell's  eulogy  of  the  hill  district  of  Assam  was  there- 
fore fully  borne  out ;  but  Mr.  Williamson's  remarks  no 
doubt  applied  to  the  plains. 

Kr.  'WllUamsoB  intimated  that  this  was  the  case,  and 
that  the  climate  of  the  hill  district  was  delightful. 

The  Chairman  said  that  Mr.  Campbell  had  urged  in 
his  paper  that  means  should  be  found    for   locating 
Europeans  of  small  capital  in  India ;  and  to  those  who 
were  acquainted  with  India,  the  project  would  recom- 
mend itself  as  feasible.    No  doubt  there  were  places  in 
India  where  Europeans  might  settle  with  advantage  v 
but  he  quite  agreed  with  those  who  had  remarked  that 
person  going  to  India  without  capital,  and  without 
a  knowledge  of  the  country,  would  find  it  very  difficult 
indeed  to  establish  himself  there.    With  regud  to  the- 
occupations  to   which    Europeans    might    successfully 
address  themselves,  many  had  been,   and  many  more 
might  be  suggested.    Many  departments  of  industry  had 
been  successfully  developed  by  Englishmen ;  they  were 
all  aware  how  largely  the  cultivation  of  indigo  is  practiced . 
He  might  mention,  that  even  in  the  climate  of  Urhut,  on 
the  bulks  of  the  Ganges,  the  gentlemen  under  whose 
superintendence  indigo   was   grown,   notwithstanding 
their  being  out  in  the  sun  during  the  day,  enjoyed 
good  health;  and  there  were  many  other  parts  of  India 
in  which  Europeans  would  thrive  if  healthily  employed 
in  the  open  air  during  the  less  trying  portion  of  the  year. 
In  respect  to  the  luroduution  of  silk,  they  knew  that 
for  a  hundred  years  there  had  been  English  factories  in 
Bengal,  andlargeqnantitieaofsilkhavebeenmannfactui«d 
nnder  the  superintendence  of  European  officers  and  meD^ 
and  the  trade  is  still  increasing.     Various  experiments 
have  also  been  made  which  ^ow  that  the  culture  of 
silk  might  be  successfully  carried  on  in  other  parts  of 
India,  and  incoming  Europeans  would  find  this  a  legiti- 
mate object  of  attention.    Of  late,  considerable  attention 
has  been  directed  to  the  cultivation  of  the  rhea  grasiL. 
which  grows  abundantiy  in  Assam  and  elsewhere,  aad 
the  government  have   offered  a  reward  of  £6,000  to 
anyone  who  will  invent  a  machine  adapted  for  clearing 
the  fibre  of  the  plant.     The  fibre  can  be  prodaced,  bat 
the  desired  machine  is  not  yet  forthcoming,  and  accord- 
ingly — from  a  financial  point  of  view — the  cultivation  of 
the  rhea  has  not  been  successful.      With  regard  to  the 
cultivation  of  cotton  in  India,  they  all  knew  that  very 
much  had  been  done.      Mr.  Cassels  had  summarised  the 
experience  of  those  interested  its  production,  as  regarda 
the  presidency  of  Bombay,  as  others  had  done  for  other 
^rts ;  and  it  is  certain  that  in  vast  districts  of  India — 
Berar,  the  Southern  Mahrattas,  Guzerat,  and  others — the 
cultivation  of  the  plant  could  be  indefinitely  developed. 
The  cotton  of  Berar  is  very  different  from  the  ordinary 
cotton,   in  that  it  has  only  three  cells  in  the  capsule, 
whereas  the  other    Indian   varieties    have  four;   and 
one  of  the  most  experienced  of  the  American  cotton 
planters  imported  by  government  had  expressed  to  hink 
the  opinion  that  this  cotton  might  be  rendered  equal 
to  the  cotton  of  the  Southern  States  of  America.    IS 
European  enterprise  and  skill  were  applied  with  wise 
economy,  and  in  a  judicious  manner,  great  improvemento 
could  be  produced  in  Indian  cotton.     The  cotton  of  the 
Punjaub  and  the  north-west  provinces,   however,    he 
might  add,  is  not,  in  his  opinion,  suited  for  the  English 
market,  being  of  a  coarse  and  inferior  nature.    There 
are   many  other  branches  of  trade  which  are  capable 
of  being  turned  to  good  account,  and  which  are  in  course 
of  being  turned  to  good  account  by  Europeans  in  India ; 
and  we  have  scattered  throughout  India  many  European 
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firms  who  very  largely  deal  in  the  products  both  of 
the  plains  and  the  hilla.  The  Tusser  silk  of  Central  India, 
west  of  Bhagalpoor,  is  capable  of  groat  development 
and  extension  to  other  parts  of  India — notably  of  the 
submontaae  tracts  of  the  Punjiub — where  the  jujube 
tree,  one  of  the  trees  upon  which  the  worms  feed,  grow 
luxuriantly.  Mr.  Campbell  had  expressed  his  opinion 
that  sugar  cultivation  is  a  less  profitable  investmcmt 
than  cotton ;  whereas,  in  his  own  experience  of  India, 
«ugar  has  been  found  one  of  the  most  profitable  of  all 
<:rops.  Then,  in  regard  to  tobacco,  much  could  bo  done 
— for  some  of  the  Indian  kinds,  especially  those  from  on 
the  hills,  are  of  very  superior  quality,  and  have  a  hi^h 
value  in  the  market.  Dr.  Stewart,  Curator  of  Forests  in 
the  Punjaub,  states  that  the  Latakia  variety  is  largely 
superseding  the  indigenous  varieties,  and  no  doubt  its 
«xtensive  cultivation  will  prove  very  advantageoos. 
Unfortunately,  however,  tho  Europeans  are  fuw  who 
are  in  a  position  to  invest  capital  in  developing  the 
resources  of  promising  districts.  The  improvement  of 
th;  breed  of  c:ittle  and  horses  had  been  alluded  to, 
nnd  no  doubt  much  eould  be  done  in  that  direction. 
Indeed,  before  he  left  tho  Punjaub,  a  Mr.  LandeU,  who 
introduced  the  camel  to  Australia,  and  who  is  skilled 
as  a  breeder,  came  to  the  country,  and  expressed  his 
conviction  that  it  is  admirably  adapted  for  breed- 
ing purposes — on  the  whole,  better  than  Australia ; 
and  he  was  prepared  to  establish  a  breeding  farm, 
with  the  aid  of  some  capitalists  of  Calcutta.  100,000 
acres  of  land  were  allotted  to  his  use  by  the 
government,  but  anluokily  the  men  upon  whom  he 
relied  for  the  means  of  carrying  on  the  experiment 
failed  to  support  him,  and  the  scheme  was  aban- 
doned. Without  a  doubt,  there  are  many  parts 
of  India  where  a  really  enterprising  European,  possess- 
ing the  necessary  qualifications,  may  develop  the  re- 
sources of  the  country  in  a  remarkaWe  manner,  and 
realise  considerable  profit;  but  he  must  be  prepared  for 
much  trial  and  anxiety.  In  handicrafts  there  is  much 
room  for  the  exercise  of  skill  in  purticular  branches, 
although  in  others  the  field  is  fully  occupied.  Our  rail- 
way workshops  in  India  are  proving  a  great  school  of 
improvement,  exoellent  work  is  now  turned  out,  and 
-the  natives  are  fonnd  to  be  apt  in  the  maoagemont  of 
machinery  and  superior  tools.  Some  remarks  hail  been 
made  with  regard  to  the  agricultural  system  of  the 
natives,  and  their  reluctance  to  deviate  from  beaten 
paths  of  habit,  but  his  own  experience  did  not  lead 
him  to  wholly  adopt  that  opinion.  For  instance,  tho 
light  plough  commonly  used  by  the  natives — and  perhaps 
wisely — is  abandoned  in  such  districts  as  possess  a  doop 
rich  soil,  especially  those  which  produce  tlie  wild  griiss, 
called  Kans,  spreailing  its  network  of  roots  in  all  direc- 
tions. Here  tho  light  plough  could  not  move,  and  tho 
•deep  plough,  dr.iwn  by  an  increased  number  of  cattle,  is 
resorted  to.  This  showed  that  the  natives  wore  aware 
that  different  kinds  of  8  )il  required  different  treatment, 
that  they  did  not  overlook  the  advantages  of  deep 
plouijhing,  and  that  if  they  confined  themselves  to  tho 
timall  plough,  in  most  instances  it  was  on  good  grounds. 
In  respect  to  the  whole  question  of  the  immigration  of 
Europeans  to  India,  he  was  quite  sure  that  tho  govern- 
ment would  give  the  greatest  encouragement  to  the 
residence  of  industrious  and  respectable  settlors  from 
Europe  and  America.  They  are  anxious  to  develop  the 
resources  of  the  coimtry,  and  give  every  scheme  for  doing 
so  all  reasonable  encouragement  and  assistance.  Of  course 
they  have  a  natural  apprehension  of  any  Europeans  who 
•do  not  bear  a  good  character,  and  who,  entering  into  the 
interior,  where  thoy  would  not  be  under  immediate 
control,  might  perpetrate  much  violence  and  mischief 
before  they  could  be  effectually  controlled.  Happily, 
however,  excepting  in  the  vicinity  of  tho  seaports  and 
«ome  other  parts,  the  Europeans  in  India  are  generally 
well-conducted,  and  the  natives  have  gathered  round 
thom  gladly.  In  regard  to  the  location  of  European 
soldiery  in  some  places,  the  natives  have  been  at  first 


apprehensive,  but  have  after  a  time  acquired  feelings 
of  a  totally  different  kind.  In  respect  to  what  had 
been  said  in  disparagement  of  the  government  in 
the  matter  of  sending  troops  to  Darjecling,  it 
should  bo  remembered  that  the  government  have 
to  study  tho  military  necessities  of  the  country, 
and  the  general  opinion  has  been,  that  to  station  any- 
considerable  body  of  troops  there  would  be  to  throw 
Uiem  away.  He  would  repeat  that  the  government  are 
willing  and  anxious  to  lend  their  aid  in  every  way  to  the 
promotion  of  trade,  tho  extension  of  railways,  or  what- 
ever might  seem  likely  to  advance  the  prosperity  of  the 
country ;  and  he  hud  been  given  to  understand  that  the 
prospect  of  a  railway  to  Darjeeling  'was  now  under  con- 
sideration, and  if  so,  he  had  no  doubt  that  the  progress 
of  tea-cultivation  in  that  district  had  exercised  con- 
siderable influence  upon  tho  government  in  deciding 
the  matter.  In  conclusion,  he  trusted  that  the  meeting 
would  agree  in  expressing  their  thanks  to  Mr.  Campbell 
for  having  brought  forward  the  subject,  into  which  all 
must  admit  he  had  thrown  much  earnestness,  and  had 
raised  a  discussion  of  great  value. 

l(«jor.4«n«raI  Clarke  having  asoonded  the  rote  of 
thanlra  proposed  by  the  chairman, 

Mr.  Campbell,  in  acknowledging  the  'compliment,  ob- 
served that  there  is  probably  no  more  thankless  office 
for  a  man  to  undertake  than  to  attempt  to  bring  facts 
relating  to  India  before  the  English  public.     If  he  states 
the  facts  as  to  the  disgraceful  state  in  which,  after  oi^ 
hundred  years  of  our  government,  the  country  is,  he  is 
met   with  a  howl  of   official  horror,  and  swamped   in 
a  flood  of  laudation  on  our  paternal  government  and 
the  beneficence  of  the  English  rule.     On  the  other  hand, 
when  he  states  such  facts  as  had  been  done  in  his  own 
address  regarding  tho  capabilities  of  India,  the  pnbEc 
are  naturally  incredulous,  and  wonder  how  such  C-icts 
can  havo  been  concealed  for   100  years.    Again,  the 
manner  in  which  one  is  met  when  endeavouring  to  en- 
lighten the  public  is  most  disheartening,  as  the  very 
people — the  residents  of  India — who  would  be  expected 
to   support   one's  efforts,  not  unfrequcntly  throw  the 
greatest  obstacles  in  the  way,  either  from  ignorance  or 
want  of  thought.     He  could  not  better  illustrate  this 
than  by  referring  to  the  remarks  made  by  three  gentle- 
men long  resident  in  India.     One  of  these  toM  the  con- 
ference that  he  resided  in  tho  district  adjoining  Assam 
22  years,  and  that  it  takes  two  months  to  reach  Assam 
from  Goalando.     He  (Mr.  Campbell)  had  travelled  the 
routo    scores    of   times,  and    to    reach    the    first    tea 
gardens    in   Astam    from    Goalando    takes    about  six 
or  seven  days,  and  the  extreme  point  in  Assam  could 
be  reached  in  from  12   to   14  days,  and  he  had  per- 
formed   the  return  journey  to   Cidcutta   in   six  days. 
Ag.iin,   bi)th   Mr.  William  Taj-ler  and   Dr.   Campbell 
threw  discredit  on  his  statements  in  general,  because  he 
described  the  Darjeeling  road  as  passably  good.     No-w, 
like  the  Assam  routo,  ho  had  travelled  this  road  pretty 
often,  and  hud  fr(  quently  gone  108  miles  of  the  journey 
in  a  four-wheeled  conveyance  in  12  hours,  and  the  re- 
maining 32  miles  in   4  hours,  facts   which    spoko   for 
themselves.      Tho  last  32   miles   were    doubtless    lad 
during  the  rain.i,  but  nut  so  bad  as  to  bo  im paFSiible ;  ani 
he  submitted  that,  when  a  man  could  make  cent,  jxt 
cent,  for  his  money,  it  was  not  a  trumpery  difficulty  like 
that  wbiii  would  weigh  with  him.    Mr.  Blliott  had 
called   for  caution  because  ho    suffered   from    certain 
(aseases  in  the  part  of  India  in  which  ho  resided  ;  Imt  he 
forgot    to    tell   them  how    many    thousand    miles    he 
was    away    from    tho    district    under    consideration. 
Again,  Mr.   Elliott  said   that  the  breeding   of  horsri 
does    not  pay    in    Korthcm   India,  but  be    failed    t> 
say    that    the    country    referred    to    is     2,000     milo) 
away,    and    as    much    resembles    Acsim    as    Sollund 
resembles  the  Swiss  Alps.     General  Clarke  complains 
that  the  discussion  referred  only  to  a  single  province, 
instead  of  to  uU  India ;  but  when  it  was  considered  that 
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the  statements  in  the  opening  address  refer  to  lands 
extending  over  14  degrees  of  latitude,  and  that  he  had 
shown  how  England  may  be  independent  of  China  for  tea, 
and  of  America  for  cotton,  the  subject  of  discussion  could 
hardly  be  said  to  be  too  limited  in  extent  or  importance. 
There  could  be  no  doubt  that  some  surprise  might  Justly 
be  expressed  at  the  forourable  statements  which  he  made 
as  to  Uie  profits  to  be  made  in  India ;  but  so  far  from  the 
facts  being  overdrawn,  they  are  greatly  understated,  and 
in  offering  evidence  in  proof,  he  could  defy  the  closest 
criticism.  To  state  one  fact — one  of  the  tea  companies 
coltivateB  6,000  acres  of  tea,  and  off  4,000  acres  they  ob- 
tained £120,000,  of  which  £43,000  whs  clear  profit. 
Analysing  these  figures,  they  would  find  that  the  1,000 
acres  which  gave  no  tea  were  cultivated  from  the 
proceeds  of  tiie  4,000  acres,  and  could  not  have 
cost  less  than  £6,000.  Then  if  twenty-fiye  per  cent, 
be  deducted  for  the  additional  expense  incurred  by 
a  company  over  that  of  a  private  individual,  which  is  an 
ahsunUy  low  calculation — they  would  have  £18,000. 
These  sums  added  together  make  a  net  profit  of  £66,000, 
or  £16  10s.  an  acre.  Anything  more  satisfactory  than 
that  it  would  be  difficult  to  find  in  any  part  of  the  world. 
But  he  would  not  detain  them  longer.  He  had  shown 
them  that  the  districts  he  had  referred  to  are  capable  of 
producing  all  the  tea,  and  cotton,  and  silk  required  in 
this  country,  and  food-stuff  sufficient  to  amply  secure 
against  the  recurrence  of  famines  in  India,  giving  at  the 
same  time  60  to  100  per  cent,  profit  to  the  producers.  He 
thought  it  worthy  of  the  Society  of  Arts  to  use  their  best 
endeavours  to  bring  about  these  results,  and  to  this  end 
he  would  propose  that  a  deputation  be  organised  to  wait 
upon  the  Duke  of  Argyle,  calling  upon  him  to  carry  out 
such  operations  as  may  best  assist  them.  The  Indian 
Secretuy  of  State  should  be  urged  to  open  out  an  ex- 
perimental farm  in  the  centre  of  these  districts,  to  be 
managed,  not  as  a  "job,"  to  find  a  berth  for  some 
goyemment  servant,  out  by  some  practical  man  who 
understands  his  business.  The  accounts  of  this  farm 
should  be  made  public,  and  would  prove  that  ho  had 
in  no  way  over  estimated  the  capabilities  of  these  splendid 
lands.  There  need  be  no  excuse  on  the  score  of  expense, 
for  there  ought  to  be  no  difficulty  in  finding  a  manager 
who  would  be  content  to  pay  the  Qovemment  26  per 
cent,  for  their  outlay,  before  he  received  a  shilling  re- 
muneration for  himself.  Were  this  scheme  carried  out, 
he  was  certain  that  in  a  few  years  millions  of  acres  would 
he  brought  under  cultivation,  and  a  vast  independent 
English-speaking  community  of  natives  and  Europeans 
would  be  found  who  would  do  more  in  ten  years  to  make 
India  what  it  ought  to  be,  than  has  been  done  during 
the  last  century.  With  such  an  independent  community,  in 
communication  with  interested  parties  at  home,  the  great 
want  of  India  would  be  supplied;  viz.: — public  and  in- 
dependent inquiry.  At  present  the  creed  of  India  is  utter 
suppression.  In  India,  petroleum  was  known  to  exist 
many  years  before  it  was  dreamed  of  in  America ;  at  the 
present  moment  America  obtains  millions  per  annum 
from  the  production  of  petroleum ;  in  Assam,  millions 
of  gallons  are  running  to  waste  in  the  soil.  Within 
three  or  four  days'  sail  of  Calcutta  are  seams  of 
magnificent  coal  lying  on  the  surface,  and  which 
can  be  excavated  at  a  nominal  cost.  And  yet 
coal  is  sent  from  England  to  India  across  10,000 
miles  of  water.  India  once  enjoyed  the  entire  mono- 
poly of  the  world  in  saltpetre ;  but  that  trade  has  been 
almost  extinguished.  Iron  ore  exists  in  connection  with 
coal  in  all  parts  of  the  country,  and  yet  the  supply  of 
iron  was  imported  from  England.  Compare  India  with 
other  countries — America,  for  instance.  America,  from 
1864  to  1868.  increased  her  cotton  exports  more  than  a 
million  of  bales,  under  gigantic  difficulties ;  India, 
with  every  advantage  in  her  favour,  increased  in  the 
same  time  only  20.000  bales.  After  30  years,  India  is 
able  to  export  10,000,000  lbs.  of  tea ;  in  13  years  China 
increaseil  her  export  of  tea  by  90,000,000  lbs.  In  20 
years  China  increased  her  exports  of  silk  eight-fold ; 


India  remained  stationary.  Good  cavalry  remounts  can 
be  reared  in  Australia  for  £20  each ;  a  much  inferior 
animal  costs  the  Indian  Government  more  than  £100 
each.  But  perhaps  the  most  extraordinary  fact  is 
that  the  colonies  actually  export  fruit  to  India, 
But  perhaps  the  greatest  disgrace  to  India  is  tiie 
determined  opposition  to  European  enterprise.  While 
the  whole  world  has  been  seeking  the  assistance  of 
English  energy  and  capital,  tiie  Indian  government 
h^ve  used  every  effort  to  exclude  it  from  the  country, 
and  to  stamp  it  out  of  existence.  If  it  gained  accidental 
admittance,  what  was  the  result  f  Whilst  that  magni- 
ficent energy  which  is  the  admiration  of  the  rest  of  the 
world  and  the  detestation  of  the  Indian  government,  has 
been  creating  states  and  converting  deserts  into  beauti- 
ful gardens,  India  is  unable  to  grow  sufficient  food  to 
save  millions  of  her  inhabitants  from  s'arration  almost 
annually.  Could  such  a  state  of  things  exist  if  there 
were  free  discussion  and  full  information  on  Indian 
affairs  in  this  country,  such  as  would  exist  if  the  lands 
he  had  described  were  in  the  hands  of  English  planters? 
He  therefore  hoped  that  when  these  things  bad  beeik 
duly  considered,  in  connection  with  the  fact  that  from 
two  to  three  hundred  millions  sterling  per  annum  would 
be  created  and  brought  into  circulation  to  enrich  Eng- 
land and  India,  instead  of  going  into  the  hands  of 
foreigners  who  hate  us,  measures  would  be  taken  to 
urge  the  government  to  take  the  initiative  in  the  matter 
for  the  proper  development  of  the  resources  of  the 
countf}'. 

On  the  motion  of  Xr.  Eyds  Clark*,  seconded  hy 
Kajor-Oeueral  Clarke,- a  cordial  vote  of  thanks  was  then 
accorded  to  Sir  Donald  Macleod,  for  presiding  at  the  two 
sittings.  

CHAHSEL  PAB8A0X  COKIOTTBE. 

The  Committee  met  oa  Tuesday,  23rd  of 
April,  at  three  o'clock— Present :  Mr.  Seymotir 
Teulon  (Vice-Chairman  of  the  Council),  in  the 
chair,  Mr.  Edwin  Chadwick,  C.B.,  Mr.  0.  W. 
Eborall,  Major-Qeneral  Eardley  Wilmot,  R.A., 
F.R.8.,  Vice-Admiral  Ommanney,  C.B.,  F.R.8., 
and  Captain  Scott,  R.N. 

Xr.  Xborall  gave  evidence  as  follows : — I  joined  the 
South  Eastern  Railway  Company  about  16  years  ago. 
At  that  time  our  boats  were  very  inferior  to  those  we 
are  now  using  in  the  summer  time.  For  instance,  the 
length  of  one  boat,  which  I  recollect  very  well,  the 
Prtneu*  Maude,  was  140  feet  between  the  perpendiculars, 
her  moulded  breadth  19  feet,  and  light  draught  of  6  feet. 
The  largest  boat  that  we  are  now  running  in  the  summer 
time  is  3ie  Altert  Edward,  which  is  206  feet  between  the 
perpendiculars,  to  the  breadth  of  24  feet,  and  a  light 
draught  of  6  feet  The  harbour  authorities  objected  to 
the  great  length  as  being  unsuitable  to  the  harbours  both 
of  Boulogne  and  Folkstone ;  but  notwithstanding  that 
I  urged  upon  the  directors  that  we  should  have  boats  of 
that  length,  and  I  am  happy  to  soy  that  we  find  no  dif- 
ficulty in  using  them.  Still  I  think  they  are  the  maximum 
length  that  con  be  used  under  existing  circumstances. 
The  boats  running  between  Calais  and  Dover  are  about 
the  same  size ;  though  about  16  or  16  years  ago  they 
were  as  small  as  the  Prineut  Mary  and  the  Prtncta 
Maudt.  We  have  tried,  therefore,  to  go  with  the  times 
as  &r  as  practicable.  It  is  urged  now  that  larger  b<»t8 
should  be  used  in  the  service,  and  I  quite  apee  that 
larger  boaU  are  necessary  ;  but  untU  the  harbours  are 
improved  we  cannot  run  materially  larger  boaU  with 
safety. 

The  Chairman-What  are  the  South-Eastem  now 
doing? 

Xr.  Eborall— We  had  a  report  which  has  been  sent 
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to  the  Committee  from  Mr.  Harland,  an  eminent  ship- 
builder of  Belfust,  who  was  requested  not  only  to  report 
upon  the  boats  but  upon  tho  harbours  as  well,  and  he 
atates,  as  I  have  said,  they  are  boats  as  large  as  can 
safely  be  ustd,  looking  to  the  existing  state  of  things;  in 
fact  everybody  who  has  looked  into  the  question  and 
-understands  it,  admits  that  that  is  the  case.  He  then 
points  out  what  might  be  done,  but  to  carry  out  his 
suggestion  it  would  require  an  enlargement  of  Dover 
and  Boulogne  harbours,  which  would  involve  a  very 
large  expenditure,  and  the  question  is,  whether  it  is 
desirable  to  expend  money  thus  on  this  side  of  the 
"Channel,  seeing  there  is  no  probability  at  present,  as  far 
as  wo  din  see,  of  any  improvement  on  the  other  side. 
We  should  be  quite  willing  to  work  concurrently  with 
■the  French  government  in  the  matter.  I  may  state, 
Tiowever,  as  regards  Dover,  the  Harbour  Board  are  con- 
templating improving  that  harbour,  so  thut  vessels  may 
be  run  as  large  as  the  Holyhead  and  Kingstown  boats 
«t  any  time  of  the  tide,  thus  anticipating  the  improve- 
ment of  the  French  harbours,  and  I  think  it  is  a  wise 
«tep  to  take. 

<2. — I  believe  the  Admiralty  and  Board  of  Trade  are 
-opposing  Mr.  Fowler's  scheme  ? — ^They  think  it  unwise 
to  allow  a  scheme  of  that  dimensiona  to  be  authorised, 
-as  it  would  stand  in  the  way  of  any  more  moderate 
and  reasonable  plan  bding  adopted.  It  is,  in  my 
-opinion,  chimerical  and  absurd.  As  you  have  men- 
tioned Mr.  Fowler's  proposal,  I  would  say  it  would  cost 
to  run  one  of  his  large  boats  (the  dimensions  of  which 
are  450  feet  length,  67  foet  beam,  and  8S  feet  across  the 
paddle-boxes,  with  engines  of  1,600  horse-power),  as 
far  as  we  can  estimate  it,  about  £160  to  £182  per  trip, 
■whereas  our  boats  cost  only  £38  to  £40  per  trip.  It 
■would  therefore  take  an  enormous  increase  of  traffic  to 
<»mpen8ate  for  the  increased  expense  of  running  the 
boato  alone.  In  this  estimate  I  have  included  wear  and 
"tear,  but  not  interest  on  the  capital  outlay,  which  would 
amount  to  a  large  torn. 

The  Chalrmaa— I  have  received  a  circular  fiom  Mr. 
Leigh,  who  has  a  large  model  exhibiting  at  the  West- 
minster Palace  Hotel,  and  he  claims  to  bo  the  originator 
•of  this  scheme  of  Mr.  Fowler's.  He  proposes  that  the 
boat  should  be  600  feet  long  by  90  feet  across  the  paddle 
ioxes. 

Xr.  Ebetall — It  is  well  known  that  other  people  have 
the  same  notion  as  Mr.  Fowler. 

Mr.  liggini — It  surely  would  be  very  ridiculous  to 
hare  boats  of  that  gigantic  size,  when  there  is  no  chance 
of  there  being  passengers  enough  to  fill  them. 

Mr.  Eborall— The  idea  is,  that  boats  of  that  descrip- 
tion would  cause  the  traffic  to  enormously  increase. 

Hr.  E.  Chsdwiek— Bipecially  if  you  reduced  the  fares. 

Mr.  Eborall— That  is  a  problem  that  is  difficult  to 
flolve.  I  should  not  like  to  reduce  the  fares,  as  far  as  I 
«n  concerned. 

The  Chairman — Another  matter,  to  which  the  Com- 
mittee have  directed  their  attention,  is  the  placing  of 
luggage  on  board.  Has  your  attention  been  called  to  it  F 

Kr.  EboraU — For  yeart  I  have  had  my  attention 
«alled  to  this  point ;  but  when  I  have  gone  into  it,  I  have 
found  a  great  many  difficulties  in  the  way.  The  plan  pro- 
posed of  using  large  crates,  or  boxes,  would  only  apply  to 
•mall  packages,  not  to  snoh  boxes  as  we  constantly  have. 
We  have  packages  constantly  going  to  the  Continent  as 
large  as  the  boxes  themselves  which  are  used  on  the 
Holyhead  steamers.  The  packages  of  continental  luggage 
are  something  enormous.  These  cratee,  therefore,  oould 
only  be  used  for  small  packages,  and  no  doubt  there  would 
l>e  some  convenience  in  that,  but  the  objection  is,  that 
if  these  packages  were  put  into  boxes  they  would  take  up 
more  room  than  they  if  the  baggage  were  stored  on  the 
▼eesel.    There  would  be  empty  spaces  left  in  the  boxes, 


and,  seeing  we  have  no  lOom  to  spare,  the  boats  b«ing  » 
bmall,  tho  qurstion  is  whether  our  boats  arc  suitable  fcr 
that  sort  of  thing.  But  if  we  had  large  boats  it  would  bt 
all  right.  In  the  Holyhead  boats  tbese  large  crates  ait 
put  pn  to  the  bridge,  but  we  could  not  do  so,  becantt  j 
we  wnnt  the  bridge  for  passengers;  it  is  the  mo«t  I 
favourite  place  on  a  fine  day.  The  proper  thing  to  do 
when  wo  get  larger  boats  would  be  to  have  movable 
bodies  to  the  goods-trucks,  so  that  the  body  may  be  taken 
off.  leaving  the  iinder-cai  riage,  and  to  be  put  on  board 
and  taken  off  again  on  the  other  side,  and  placed  on 
another.  No  doubt  that  will  be  done  at  some  fbtore 
time,  but  it  would  not  be  safe  with  our  existing  boats ; 
the  top-hamper  would  be  so  great  as  to  interfere  with 
the  safety  of  the  vessel.  There  is  another  objectioo  to 
it  as  a  matter  of  detail — wo  have  to  be  very  careful  in 
our  tallying  of  the  luggage,  shipping  it,  and  getting  it 
out  again.  If  we  had  some  packag<s  inside  boxes  tad 
some  outside,  it  would  cause  confusion,  and  aometiaies 
irregularity.  Now  we  check  every  piece  that  goes  down 
when  it  gets  to  Folkestone  and  when  it  is  nnahipped  at 
Boulogne,  and  taken  to  the  station  ;  and  I  am  afraid  ve 
should  lose  some  check  on  that  tallying  if  we  had  cntrs 
for  the  small  pieces  and  tho  large  pieces  went  loose. 
Sometimes  we  have  300  or  400  parcels  going  across.  If 
we  could  get  larger  boats  there  would  be  no  ^fficolty 
about  the  question  of  luggage. 

Kr.  Ohadwick — There  appears  to  bo  unireiaal  cco- 
currence  of  all  who  have  travelled,  all  but  our  railway 
managers,  about  the  eligibility  of  the  American  systan 
of  checking  baggage. 

Hr.  Eborall — I  know  all  about  that,  for  I  have  tn- 
velled  in  America  on  a  railway  inquiry ;  but  there  are&r 
greater  numbers  travel  here  than  in  America,  and  there 
are  there  longer  intervals  between  the  trains.  Theydonot 
take  the  same  quantity  of  luggage  that  we  do.  Boides. 
our  railway  stations  are  not  constructed  for  that  sort  of 
thing. 

Oeneral  Eardley  Wilmot— In  America  the  luggage 
goes  in  larger  pieces,  and  for  longer  destinations.  There 
a  Lidy  will  tako  a  box  as  big  as  half  a  room,  but  an 
Englishman  takes  a  great  many  smaller  parcels. 

Kr.  Eborall — It  is  not  all  plain  sailing  there.  I  had 
a  special  authority  with  reference  to  dsvieUiiiAr,  and 
every  advantage  in  my  favour,  but  still  all  waa  not  ligkt 
with  my  luggage 

Hr.  Liggins  said  he  was  surprised  at  this  leraark, 
because  it  seemed  to  him  that  tlie  American  plan  was 
perfection,  and  though  he  travelled  for  seveial  monthsin 
America,  he  never  lost  anything. 

Oeneral  Sardley  Wilmot  asked  whether  any  te- 
arrangoment  of  the  interior  of  the  small  Teasels  traald 
admit  of  the  Inggage  being  (hipped  in  the  way  piopoaed : 

Hr.  Eborall  said  he  did  not  think  there  was  ai^ 
room  wasted,  but  the  subject  was  now  being  invNti- 
gated,  to  see  whether  it  would  be  possible,  by  somtr 
arrangement  of  the  hold,  to  use  crates  on  lx«rd  ;  hot 
he  feared  it  would  not  be  possible  until  we  had  larger 
boats.  Still,  they  bad  not  given  up  the  idea,  and  he  tod 
sent  the  carriage  superintendent  down  to  Holyhead  t« 
see  how  it  was  conducted  there,  and  to  tee  whether  that 
was  any  saving  of  time,  and  the  damage  to  the  loggagr. 
for  that  was  really  the  most  important  point. 

Xr.  Liggini  said  be  bad  suggested  that  boxes  ahoukl 
be  used  half  the  size  of  a  luggage  van,  which  would  take 
a  larger  number  of  small  packages.  It  must  aaTe  tiB« 
to  move  40  or  50  packages  at  once  instead  of  niOKly.  Ee 
thought  these  boxes  might  bo  stowed  in  the  hold. 

Xr.  EboraU  said  he  was  afraid  not,  for  the  hold  vti 
very  small,  and  the  aperture  to  it  was  very  small,  tad 
they  could  not  afford  to  remove  much  of  the  deck  in 
order  to  enlarge  it  The  greater  part  of  the  banage  i« 
fine  weather  was  taken  on  deck,  and  that  was  the  bast 
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^7  to  carry  it.  He  thoroaghly  understood  what  wm 
Ultanded,  becsiue  when  he  was  connected  with  the 
T/inrwihire  HaUway  some  years  ago,  thuy  were  the  first 
to  adopt  the  phm  of  movable  bodies  for  carrying  caliuoes 
and  such  like  goods  to  the  print  works.  The  conclusion 
he  came  to  was  that  the  present  boats  were  too  small  for 
these  very  largo  packages. 

The  Secretary— You  came  to  the  conclusion,  in  sub- 
stance, that,  with  the  present  size  of  boats,  any  improve- 
ment is  impossible  ? 

Mr.  Eborall-No;  I  do  not  say  that;  we  are  trying 
what  we  can  do.  With  these  large  boxes  it  wiU  bo 
necessary  to  have  new  cranes,  but  that  will  not  be  of 
much  importance. 

Mr.  liggins— Are  not  the  boats  of  the  General  Steam 
Siavijfation  Company  much  larger  than  your  krgtst 
boats,  and  do  they  not  go  in  and  out  of  Boulogne  safely  f 

Mr.  Ebotall— That  may  bo  so ;  but  we  run  tidal  trainfi 
whereas  they  suit  their  time  to  full  high-water ;  but  we 
have  to  run  ours  two  hours  or  two  and  a  quarter  from 
the  time  of  high  tide.  If  we  were  to  do  as  the  Steam 
Navigation  Company  do,  it  would  made  a  very  bad 
service  between  London  and  Paris. 

Mr.  Uggins— But  faster  boats  would  require  less 
time  for  crossing  ? 

Mr.  BbonUl— "We  have  the  fastest  boats  that  can  be 
constructed  of  this  size.  Mr.  Penn  and  Mr.  Samuda 
had  almost  a  cartt  blanche  to  construct  the  fastest  boats 
they  could  make  of  that  size. 

Tile  Secretary— Could  you  not  always  time  your  boats 
to  leavB  Folkestone  so  as  to  arrive  at  Boulogne  at  high- 
water.  ° 

Mr.  EboraU — That  would  not  make  so  good  a  service 
as  we  have  now.  We  have  to  arrange  with  the  Northern 
Company  of  Prance  with  regard  to  the  trains,  and  they 
only  give  us  four  different  times  at  which  the  trains  can 
ran.  We  have  tried  to  get  them  to  alter  it,  hut  they 
will  not  do  so,  as  it  would  interfere  too  much  with  their 
r^nlar  service  to  alter  the  tidal  service  every  day. 
Dierefore  they  run  for  about  four  or  five  days  at  one 
ttme,  and  then  four  or  five  at  another,  which  causes  the 
difficulty.  We  want  a  harbour  on  the  other  side  that 
we  can  enter  and  leave  at  any  time  of  the  tide,  with  boats 
as  large  as  the  Holyhead  boats.  A  tidal  service  is  very 
objectionable  in  every  respect,  because  passengers  never 
know  what  time  they  will  have  to  start. 

The  Chairman — Have  you  paid  any  attention  to  the 
qnertion  of  swinging  cots. 

Mr.  Eborall— I  have  been  inquiring  into  that,  and  I 
find  they  would  take  up  a  great  deal  of  room  without 
very  much  advantage,  They  would  require  more  room 
than  sofas,  and  we  cannot  spare  any  room  in  our  vessels ; 
they  aro  too  small. 

Mr.  Llggins— Have  the  inquiries  you  have  made  on 
that  sabjijct  shown  there  is  any  advantage  in  them. 

Mr.  Eborall — As  fiir  as  the  opinion  of  our  nautical  men 
go,  they  siiy  there  is  not. 

Mr.  Chadwiok — Here  we  have  on  this  committee  the 
evidence  of  Admiral  Ryder,  of  long  maritime  experience, 
who  tellB  OS  he  always  provides  a  suspended  oot  or  bed  for 
Wnwelf.  Then  we  have  the  experience  of  our  colleague, 
General  Eardley  Wilmot,  who  is  veiy  susceptible  to  sea- 
sicknesa,  who  finds  the  suspension  of  his  bed  on  stanchions 
•n  effectual  relief.  Then  we  have  had  the  evidence  of  a 
distinguished  yachtsman,  who  having  provided  one  sus- 
pended cot  has  a  second  constructed.  I  strongly  hold 
to  the  notion  that  the  fact  of  a  thing  being  done  is  evi- 
dence of  its  possibility.  Then  we  havo  Mr.  BBSsemer's 
Convictions  of  the  principle  of  suspenders  on  a  large 
«o^  for  which  he  is  making  preparations.  Added  to 
waee  teatimoiiiee,  I  have  had  the  evideaco  of    the 


snccessful  carriage  of  great  numbers  of  wounded  men  in 
suspended  cots  in  America — even  railway  carriages. 

Mr.  Eborall  said  it  made  all  the  difference  being  on 
dry  land. 

Mr.  Chadwiok. — But  much  of  the  dry  land  carriage  on 
the  American  railways  is  very  rough  and  undulating 
indeed,  and  the  difference  is  by  no  means  so  great  as 
assumed. 

General  Eardley  Wilmot  said  it  always  struck  him,  on 
going  down  into  a  cabin,  what  an  enormous  size  the  tables 
and  sofas  were,  which  were  not  of  any  use  to  anyone.  He 
thought  the  space  occupied  by  sofas  might  be  occupied 
by  swinging  cots. 

Mr.  Liggins  said  the  sofas  appeared  large  in  some  par*' 
of  the  cabin  because  they  had  to  be  adapted  to  the  out" 
side  shape  of  these  shallow  ships.  He  found  they  wer® 
too  narrow  rather  than  too  wide  to  lie  upon. 

Mr.  £borall  said  he  had  tried  Mr.  Ashbury's  cot  in 
the  Cambria  on  a  rough  day,  going  from  Torquay  to 
Dartmouth,  and  he  thought  it  very  uncomfortable.  He 
was  not  a  good  sailor,  but  he  was  afraid  of  being  turned 
out  every  now  and  then. 

The  Chairman  said  one  of  the  questione  before  the 
Committee  was  if  any  plan  could  be  suggested  for 
better  fitting  up  the  interior  of  vessels  than  the  mode 
now  adopted. 

Mr.  Eborall — We  have  in  onr  gentlemen's  saloon 
simply  aoSaa  with  horsehair  backs,  and  canvas  on  the 
floor.  In  the  ladies'  saloon  the  backs  were  of  velvet,  and 
the  cabin  was  carpeted.  He  did  not  think  there  waa 
anything  which  could  be  dispensed  with. 

Mr.  Chad  wick  said  he  thought  in  place  of  12  so£u, 
they  might  find  room  for  10  or  II  suspended  cots.  The 
American  cots  he  had  referred  to  were  made  to  swing 
within  a  very  small  space,  on  flexible  suspenders. 

Mr.  Eborall  said  he  did  not  think  passengers  would 
approve  of  such  a  change,  and  he  believed  the  railway 
ambulances  in  use  for  the  sick  on  tiie  Continent  were 
fixed. 

The  Chairman — Can  yon  g^veus  any  information  with 
regard  to  the  boats  being  crowded. 

Mr.  Eborall — Curing  the  time  I  havo  been  with  the 
company  I  have  only  had  two  compUints  with  regard  to 
over-crowding.  I  do  not  think  our  licensed  number  can 
be  called  excessive.  It  is  154  in  the  summer  and  110  in 
the  winter  in  the  Prituem  Maude ;  for  the  Victoria,  368 
in  the  summer  and  288  in  the  winter.  The  maximum 
number  that  we  carry  is  about  330,  and  the  minimum 
varies  very  much,  perhaps  as  low  as  30  or  SS. 

The  Chairman— One  other  matter  that  was  referred  to 
of  some  importance  was  the  effect  of  carrying  fish,  and 
also  bullion,  upon  the  stowage  of  the  vessel.  Could  tiiat 
be  altered  in  any  way  ." 

Mr.  Eborall. — I  don't  think  any  objection  can  be  made 
to  bullion ;  but  with  regard  to  fish,  unless  we  carry  it  at 
the  time  we  do,  it  would  never  bo  sent  at  all.  Fish 
arrives  from  the  north  early  in  the  morning,  and  we 
have  to  dispatch  it  by  a  day  train ;  unless  wu  send  it  by 
the  tidal  train  we  cannot  got  it  across  to  Boulogne,  and 
it  would  lose  twenty-four  hours  before  getting  to  Paris  j 
because  if  we  kept  it  here  until  night,  it  would  get  to 
Boulogne  in  the  morning,  and  it  would  not  bo  sent 
farther  until  the  following  night.  The  snme  with  bullion. 
You  must  dispatch  it  in  the  morning,  so  that  it  may 
reach  Paris  by  the  next  morning.  If  it  were  not  sent 
that  way,  in  all  probability  it  would  not  be  sent  so  often 
a«  it  is,  because  it  is  simj^y  a  matter  of  exchange.  If 
we  could  dispatch  a  boat  in  the  morning,  it  might  be 
accomplished  ;  but  we  cannot  get  our  goods  to  dispatch 
until  the  day,  and  they  have  to  be  sent  by  night.  By 
sending  them  by  night,  we  get  them  forwarded  tli« 
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following  night  from  Boulogne ;  but  if  we  do  not  do  it 
in  that  way,  we  should  lose  twelve  hours ;  so  there  are 
difficolties  attending  it  on  all  sides.  We  could  dispense 
with  the  carriage  of  fish,  bat  we  should  lose  very  largely, 
as  it  pays  a  very  good  freight ;  at  the  same  time  there 
is  not  enough  to  send  an  extra  boat  for.  Sometimes  it  is 
five  tons,  and  sometimes  20  or  25  tons.  Wo  are  bringing 
a  good  deal  of  fruit  now  from  France,  but  the  greatest 
put  of  the  fruit  and  vegetables  comes  from  Normandy 
by  way  of  Dieppe. 

The  Chairman. — Can  you  g^ve  us  any  information 
with  regard  to  the  average  time  occupied  in  crossing  f 

Kr.  Eborall. — In  winter,  boats  average  2  hours,  and 
the  summer  boats  1  hour  and  36  minutes. 

The  Chairman. — Mr.  Hodgkinson  stated  that,  in  con- 
junction with  the  Chatham  and  Dover  Railway  Oompany, 
you  carried  the  mails,  and  that  there  is  a  penalty  attached 
to  the  boats  not  doing  their  journey  within  a  fixed  time. 
Has  there  been  any  penalty  enforced  P 

ICr.  Eborall. — I  cannot  find  that  there  has  been  any 
penalty  levied  against  as,  except  on  one  occasion.  We 
are  joint  contractors  for  the  mau  service. 

The  Chairman — That  is  rather  important,  because  it 
shows  that  the  vessels  must  have  done  their  passage 
within  15  minutes. 

Capt.  Seott — ^Wonld  the  penalty  always  be  enforced  ? 

Kr,  Eborall — To  show  you  that  it  would  be  enforced, 
twelve  months  ago  there  was  a  dispute  about  a  penalty, 
when  the  vessel  did  not  go  at  all  in  consequence  of  stress 
•of  weather,  but  we  had  to  pay  the  penalty.  I  did  not 
refer  to  that,  because  that  cannot  be  called  a  question  of 
slow  service.    The  penalty  is  £5. 

The  Chairman — I  can  speak  to  that  point,  because  I 
was  a  director  at  the  time  the  contract  was  entered  into 
with  the  Post-office.  They  then  said  they  would  have 
no  question  at  all  as  to  the  weather  being  bad,  or  any- 
thing of  that  sort,  but  if  the  vessel  did  not  arrive  in  a 
^ven  time  the  company  must  pay  the  penalty,  whereas 
if  they  were  fifteen  minutes  under  there  should  be  a 
premium. 

Captain  Soott — Have  you  any  drawings  showing  where 
the  luggage  is  stared,  because  two  or  three  questions 
arose  on  that  point  P 

Kr.  Eborall — ^I  do  not  think  we  have  any  drawings, 
but  the  luggage  is  mostly  put  in  the  forepart  of  Ute 
Teasel.  We  can  tell  exactly  what  it  is  when  we  carry 
horses ;  we  have  always  a  difficulty  in  taking  them,  that 
is,  in  finding  room  for  the  horse-boxes,  on  account  of  tho 
space  they  occupy. 

The  Chairman — It  was  mentioned  the  other  day  that 
the  Ostend  boats  are  very  superior  to  yours. 

Xr.  Eborall — The  new  Ostend  boats  are  made  on  the 
model  of  the  Vietoria. 

The  Chairman— We  have  heard  it  stated  that  they  draw 
much  more  water  P 

Xr.  Eborall — It  is  not  so.  I  wanted  to  be  satisfied  on 
that  point,  and  I  inquired  of  Captain  Boxer,  who  writes 
to  me  to  say  it  is  not  so.  I  myself  sent  the  drawings  of 
the  Victoria  to  the  Belgian  Government,  and  they 
modelled  their  vessels  from  her. 

The  Chairman — There  is  one  other  subject— that  of 
ventilation. 

Mr.  Eborall — That  is  a  matter  which  is  being  attended 
to  now  by  Captain  Boxer,  and  I  think  I  had  better  hand 
in  his  proposed  plan  for  ventilating  the  riWoWa,  showing 
exactly  how  it  is  to  be  done ;  we  have  not  been  losing 
right  of  that  question.  I  think  Mr.  Cole  called  Captain 
Boxer's  attention  to  it  when  he  was  staying  atFolkstone 
last  ^ear,  and  from  that  time  Captain  Boxer  has  been 
looking  into  it,  and  he  thinks  he  can  very  mndi  im> 
prove  the  ventilation  of  the  cabins. 


Xr.  Ohadwiok— Yon  mentioned  just  now  the  difference 
in  cost  in  running  larger  boats  across  the  Channel. 
Was  there  anything  abnormal  in  the  condition  which 
made  the  difference  so  great  as  from  £38  to  £180,  or  does 
the  expenses  increase  in  that  ratio  according  to  the  aiaa  i 

Mr.  Eborall — It  arises  from  the  great  cost  of  the 
engines  which  are  required  to  propel  such  an  enormous 
boat  across  the  Channel  in  an  hour. 

The  Secretary — ^Would  there  be  any  practical  diffi- 
culties in  lengthening  the  boat  from  twenty -five  to  thirty 
feet  with  the  present  harbour  accommodation? 

Xr.  Eborall — I  think  yon  would  have  to  alter  both 
Folkstone  and  Boulogne  harbours. 

The  Chairman — It  has  been  said  that  there  is  a  niche 
in  the  Boulogne  harbour  which  would  enable  a  larger 
boat  than  yours  to  turn  opposite  to  it. 

Xr.  Eborall — There  is  a  very  narrow  entrance  to  that 
harbour.  We  hnyo ''Sf  ^^T  ^"^unate  with  our  boats; 
but  to  run  larger  ones  would,  I  am  afraid,  be  dangerous. 
Those  who  have  been  at  Folkstone  and  seen  our  boats 
come  in  on  a  rough  day  will  acknowledge  this. 

Xr.  Cbadwiek  —  How  many  passengers  does  Mr. 
Fowler  propose  to  carry  P 

Xr.  Eborall— lie  proposes  to  carry  as  many  as  500  or 
600,  and  to  put  the  railway  carriages  on  deck.  But  this 
plan  is  to  my  mind  ridiculous.  To  be  sea-sick  in  a 
carriage  would  be  most  objectionable.  When  you  come 
to  wortc  it  out  you  see  tho  absurdity  of  taking  the  carriage 
in  that  way.  If  the  traffic  is  to  be  incrraaed  so  en<»- 
mously,  twelve  ortwenty-four  carriages  on  the  deck  woald 
be  nothing  like  the  number  that  would  be  required  to  take 
all  the  passengers  he  talks  of  carrying.  And  then,  whoe 
are  they  all  to  go  to  ?  Are  they  all  to  go  to  Paris,  and,  if  so, 
why  should  Paris  be  accommodated  and  not  Brussels,  or 
Boulogne,  or  Vienna,  or  other  places.  But  the  idea  ia 
that  everybody  is  to  go  from  I/indon  to  St.  Fetershurgh, 
or  wherever  he  wants,  without  changing  his  carriages ; 
but  to  have  separate  carriages  for  all  these  destinaticaia 
would  be  out  of  the  question. 

General  Eardley  Wilmot— One  g^reat  disadvantage  to 
travellers  is  having  to  scramble  for  a  seat  in  the  train 
on  the  other  side.  If  there  could  be  any  system  of  nam- 
bered  tickets  which  should  insure  a  place  in  the  tnon  at 
Boulogne  it  would  be  a  great  advantage. 

The  Chairman  said  he  had  asked  Hr.  Leigh  if  he  foo- 
posed  that  the  800  passengers  should  all  travel  across  to 
the  carriages  ?  He  said  no ;  they  would  get  out  and 
walk  about  the  deck ;  and  if  so,  what  would  be  the  use 
of  carrying  the  carriages.  It  would  only  be  so  modi 
dead  weight.  He  understood  that  Mr.  Scott  Russell  had 
quite  given  up  the  idea  of  carrying  passengers  across  ia 
railway  carriages. 

Xr.  Chadvick — Could  yon  not  give  a  person  a  ticket 
with  a  number  on  it,  which  would  insure  him  a  place  in 
a  certain  carriage  on  the  other  side. 

Xr.  Eborall— I  think  you  would  have  all  sorts  of  coa- 
fusion  and  dispute. 

Xr.  Liggins— Yon  might  telegraph  every  day  the 
exact  accommodation  you  required. 

Xr.  Eborall — ^That  is  done ;  we  oould  not  make  orp 
our  trains  otherwise.  We  have  an  arrangement  vith 
the  tele^ph  company,  by_ which  we  jwy  so  much  a-ye«r, 
and  use  it  as  much  as  we  like. 

The  Chairman — I  think  the  Committee  may  gather,  as 
the  result  of  your  evidence,  that  if  any  means  caa  he 
devised  for  improving  the  servioe,  your  oompany  will  he 
anxious  to  carry  it  out. 

Xr.  Eborall— Quite  so ;  it  ia  to  our  interest  to  do  so. 

Xr.  Liggins  said  he  wished  to  add  to  what  he  had 
stated  at  a  former  meeting,  a  few  pertioulani  with  r^aid 
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to  the  lana,  a  Scotch  steamer,  vhich  he  thought  'was  a 
type  of  vessel  which  might  be  adopted  in  the  general 
desigfn  for  the  Channel  service.  Upon  the  main  deck 
there  was  a  very  fine  cahin  fore  and  aft,  and  below,  under 
that,  there  was  also  a  very  fine  cabin,  need  as  a  dining 
saloon.  She  only  drew  about  four  feet  of  water,  and 
therefore  the  necessary  height  was  obtained  by  a  free- 
board of  four  or  five  feet,  so  that  there  were  7  or  8  feet 
under  the  beams.  Any  ship  constructed  to  cross  the 
Channel  would,  of  course,  draw  more  water,  and  there- 
fore would  give  greater  facilities  for  swinging-cots  or 
sofiaa,  or  larger  fixed  sofas, which  he  should  much  prefer. 
He  believed  swii<g-cots  were  such  a  novelty  that  the 
travelling  public  were  rather  afraid  of  them,  and 
wondered  what  on  earth  it  was  that  gave  way  when  they 
got  in.  When  they  began  to  move  about  they  would 
probably  hold  on  by  the  sides,  and  get  their  fingers  broken 
off.  However,  with  large  cabins  such  as  the  lona 
possessed,  and  with  a  large  deck  area,  there  would  be 
plenty  of  space  for  getting  comfortable  so&s,  on  which 
one  could  he  down,  with  sides  to  prevent  people  fidling 
off  in  rough  weather.  The  lona  herself  would  hardly  be 
strong  enough  for  the  Channel  service,  not  being  built 
for  rough  work,  nor  were  all  her  dimensions  suitable  to  a 
rougher  sea  service  ;  but  with  a  draught  of  8  or  10  feet 
it  would  be  easy  to  get  a  very  fine  stable  ship,  in  which 
the  motion  would  be  brought  to  a  minimum,  and  the 
deck  might  be  made  as  strong  as  necessary.  The  deck- 
cabin  would  not  interfere  with  the  otrength  of  the  main 
deck  at  all ;  there  was  no  advantage  in  the  lowering  down 
principle,  except  that  with  a  very  small  draught  of  water 
there  was  otherwise  no  room  for  such  a  cabin. 

The  Secretary  said  the  object  was  not  to  raise  the 
deck  so  high  as  to  catch  the  wind. 

Mr.  Liggins  said  it  was  very  desirable  if  possible  to 
'  get  a  useful  deck  underneath,  as  was  the  case  in  the 
Albert  Victor,  the  Albert  Edward,  and  the  Lord  Palmer- 
ston,  where  there  was  a  dining-room  underneath  the 
main  deck.  The  deck-cabin  was  not  sunk  below  the 
main-deck  because  it  would  takeaway  from  the  strength 
of  the  vessel. 

The  Secretary  asked  how  the  lower  cabin  was  venti- 
lated. 

Mr.  Liggins  said  by  skylights  at  the  side.  The 
Cnnard  steamers  were  built  in  the  same  way.  The 
upper  cabin  had  windows  all  round,  like  a  railway  first- 
daas  saloon  carriage,  only  on  a  grander  scale.  A  boat 
■with  the  deck  area  of  the  lona,  but  with  a  g^reater  draught 
of  water  and  more  &eeboEu4,  would  meet  all  the  require- 
ments. The  rolling  motion  would  be  very  much 
checked  by  having  bilge-keels  or  centre  boards.  Mr. 
Seed  said  centre  boards  did  not  check  rolling,  but  he 
could  not  agree  with  that,  because  he  hiui  been  m  yachts 
where,  when  the  centre  boards  were  lowered,  there  was 
much  less  motion  than  when  they  were  up. 

_Mr.  Xborall  said  with  regard  to  the  lord  Warden 
heing  converted  into  a  goods  boat,  the  fact  was  that  all 
but  one  of  the  captains  in  the  service  was  Opposed  to  her 
as  a  passenger  ship,  and  they  thought  it  better  not  to 
put  her  on  again.  They  said  it  was  like  a  canal  all 
ronnd  outside  the  deok-honse  when  the  weather  was  at 
all  rough  or  wet. 


AHSOmrCEKEBTTS  BT  THE  COUKCH. 


XHBOWMZHT  nSD. 


Members  and  others  who  propose  to  con- 
tribnte  by  donation  or  subscription  to  the  En- 
dowment Fund  for  the  Society  of  Arts,  are 


requested  to  cross  all  cheques  through  Messrs. 
Coutts  &  Go.,  the  Society's  bankers,  and  to  for- 
ward  the  same  to  the  Secretary  or  Financial 
Officer  at  the  House  of  the  Society  of  Arts,  John- 
street,  Adelphi. 
The  Engineer  of  April  26,  has  the  following:— 

"The  Society  of  Arts  is  one  hundred  and  eighteen 
years  old ;  it  has  had  its  seasons  of  enthusiasm,  of  com- 
parative inaction,  and  of  steady,  useful  labour ;  and  it 
makes  an  appeal  in  its  old  age  for  contributions  from  the 
public.  Few  who  ask  for  aia  have  such  a  strong  case  as 
the  Society  of  Arts,  or,  to  use  its  full  title,  the  Society 
for  the  Encouragement  of  Arts,  Manufactures,  and  Com- 
merce. 

"  It  does  not  plead  age,  sickness,  or  misfortune,  but, 
on  the  contrary,  health,  a  good  income,  and  success; 
it  has  done  an  immense  deal  of  service,  and  it  wants  to  do 
more ;  it  handles  a  considerable  sum  of  money,  but  it 
wants  to  handle  a  great  deal  more.  The  Society  of 
Arts  is  not  exactly  a  learned  Society,  it  is  not  a  public 
body,  it  is  neither  governmental  nor  opposition — it  is 
simply  a  kind  of  association  of  watchmen,  which  is 
peculiarly  well  placed,  in  a  social  point  of  view,  for 
learning  the  wants  of  the  arts,  sciences,  and  commerce, 
and  for  fixing  attention  upon  them ;  its  ears  are  ever 
open  to  the  complaints  of  the  public ;  and  its  rooms  for 
the  meetings  of  the  discontented,  the  pleading,  or  the 
benevolent;  it  takes  under  its  wing  equally  the  great 
merchant  class  and  the  cabmen,  the  youth  and  the 
women  of  England.  It  has  been  at  times  the  friend  and 
advocate  of  ^1  classes,  and  has  never  taken  a  fee  or 
given  rise  to  a  scandal. 

<*  Before  the  Royal  Academy  was  formed  it  aided  art ; 
before  schools  of  design  were  thought  of  it  encouraged 
drawing  and  painting  by  medals  and  other  rewards ;  it 
commenced  public  exhibitions  before  one  had  been  held 
in  France ;  in  its  bosom  was  hatched  the  idea  of  exhibi- 
tions of  all  nations.  In  short,  in  every  movement  which 
has  had  for  its  object  the  improvement  of  education 
and  the  furtherance  of  art,  science,  and  commerce,  the 
Society  of  Arts  has  generally  been  prominent,  and 
often  the  haord- working  pioneer  as  well  as  the  triumphant 
conqueror. 

"  Its  income  u  derived  from  the  subscriptions  of  frx>m 
3,000  to  4,000  members,  but  it  is  bespoken  every  year ; 
the  demands  upon  it  are  incessant,  and  it  is  eager  to 
meet  them.  It  comes,  therefore,  boldly  before  the 
public,  and  says  :  '  I  have  done  a  great  deal,  I  am  full  of 
fife  and  energy,  I  see  infinitely  more  good  work  to  be 
done,  and  I  want  to  be  about  it ;  but  I  must  have  more 
money.  My  annual  subscriptions,  though  large,  are  not 
nearly  large  enough,  and  besides  they  are  not  secured ; 
I  want  a  good  big  sum  always  at  my  banker's,  that  I 
may  nndratake  permanent  duties  and  not  be  bothered  by 
paltry  considerations.  I  appeal  to  the  wealthy  of  every 
class  to  give  me  an  endowment  for  use  in  the  public 
service,  and,  in  order  to  place  the  demand  on  a  clear  and 
practical  fboting,  I  want  not  less  than  £100,000 !' 

"  Nothing  succeeds  like  success,  is  an  old  saying,  and 
we  feel  sure  that  the  past  successes  of  the  Society  of 
Arts  will  secure  that  of  the  present  appeal. 

"  Those  who  desire  to  give  their  hundreds,  thousands, 
or  tens  of  thousands,  will  find  a  complete  set  of  forms, 
adapted  to  all  cases,  in  the  Journal  of  the  Society  of  Art; 
of  the  12th  of  April,  together  with  the  arguments  upon 
which  the  appeal  is  founded." 

COHTSBSAZIOnC. 

The  Society's  Conversazione  is  fixed  to  take 
place  at  the  South  Kensington  Museum,  on 
Wednesday,  the  19th  June.  Tickets  witt  be 
issued  to  the  Members  in  due  coursc.^J^  l«- 
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SHIPS'   LIFZBQATS. 

The  Committee  met  on  Wednesday,  Ist  of 
May,  at  3  o'clock.  Present:  Seymour  Tenlon , 
Esq.  (Vice-Chairman  of  the  Council),  in  the 
chair,  Mr.  A.  Cassels,  Capt.  Nisbet,  Vicc- 
Adtniral  Ommanney,  C.B.,  F.R.S.,  and  Vice- 
Admiral  A.  P.  Ryder.  They  took  into  con- 
sideration the  arrangements  for  the  actual  trials 
of  the  fnll-sized  boats  now  being  built  after  the 
selected  models. 


FOOD  COHHITTEE. 

This  Committee  met  on  Friday,  3rd  of  May, 
at  4  o'clock.  Present :  Mr.  Benjamin  Shaw,  in 
the  chair,  Ur.  Blakiston,  Dr.  Pitman,  Mr.  Seymonr 
Tenlon,  Mr.  J.  T.  Ware,  and  Mr.  J.  A.  Youl. 
The  Committee  had  before  them  a  report  by  Mr. 
Jen.kius,  on  the  supply  and  distribution  of  tish  in 
the  Midland  Counties. 


TZLEGBAPH  COHKITTZE. 

This  Committee  met  on  Monday,  the  6th  of 
May,  at  3  o'clock.  Present :  Mr.  E.  Chadwick, 
O.B.,  in  the  chair,  Mr.  A.  Cassels,  Lord  Alfred 
Churchill,  Mr.  E.  Lawrence,  Mr.  G.  T.  Snead, 
and  Mr.  Seymour  Teulon. 


Lord  Henry  Lennox  has  given  notice  in  the 
House  of  Commons,  that  on  the  31st  of  this 
nifOnth  be  will  move  : — 

"  That  a  Select  Committee  be  appointed  to  examine 
and  report  on  the  practicability  of  reducing  the  rates  of 
telegraphic  messitges  to  India,  to  the  colonics,  and  to  the 
United  States,  and  of  increasing  the  number  of  telegraph 
stations  for  the  service  of  the  Royal  and  Mercantile 
Harino,  and  of  completing  and  improving  the  postal 
telegraph  system  of  the  empire,  by  the  purchasa  of  the 
existing  lines  of  submarine  cables."  ' 


order,  crossed  "  Coutts  and  Co.,"  and  made 
payable  to  Mr.  Samuel  Thomas  Davenport 
Financial  Officer. 


AmrXTAL  DTTERirATIOHAL  EXHIBITIOIS. 


THE  LIBBABT. 

The  followng  books  have  been  presented  to 
the  Library  : — 

lia  Percee  dcs  Alpes.  Traduit  de  1' original  Italien, 
par  I'Auteur.     Presenti>d  by  Charles  Clausen,  Esq. 

A  Treatise  on  Algebra ;  also  a  Treatise  on  Book- 
keeping.^ By  James  Bryce,  M.A.,  LL.D.,  F.G.S.  Pre- 
sented by  the  Author. 

Storia  della  Farmncia  e  dei  Parmscisti.  By  the 
ChevHlier  Federigo  Kemot.     Presented  by  the  Author. 

A  Pamphlet  relrtting  to  the  "  Sewage  of  Towns."  By 
J.  Brough  Pace,  Esq.     Presented  by  the  Antbor. 

The  following  work  has  been  purchased  and 
added  to  the  Library : — . 

Our  Schools  and  Colleges.  By  F.  S.  de  Carteret- 
Bitson,  F.R.G.S. 


SlTBBCfBIFTKnrS. 


Tb«    La-ly-day  subscriptions  are  due,   an/d 
should  be  forwarded  by  dieque  or  Post-office 


The  offices  of  the  Commisaioners  are  at  Upper  Km- 
sington-gore,  London,  W.,  Major-Gkneral  Scott,  C.B., 
secretary. 

The  King  of  the  Belgians  visited  the  ExhibHiott  on 
Saturday  morning.  His  Majesty,  accompanied  by  ttie 
Duke  of  Edinbur!?h,  was  received  at  the  Albert  M 
by  the  Belgian  Commissioner,  Baron  TKint  de  Roodm- 
beke,  Mr.  Corr  Vandermaeren,  and  other  officiils. 

Iler  Imperial  Majesty  the  Empress  of  Qenn«ny  raitel 
the  International  Exhibition  yesterday  morning.  Her 
Majesty,  who  was  received  by  his  Royal  Highness  tie 
Duke  of  Edinburgh,  the  Marquis  of  Ripon,  and  the  offi- 
cials, was  acoompinied  by  Lord  Tornngton  (Lori  ij 
Waiting  to  her  Majesty  the  Qoeon),  Lady  Olunclial 
(Lady  of  the  Bedchamber  to  her  Majesty  the  Qoeen), 
Count  Furstenstein,  Conntess  Schimmelmann,  and  Df- 
Brandis.  M.  du  Sommerard  had  the  hononr  of  condrnt- 
ing  her  Imperial  Majesty  through  the  French  gaUsT- 
The  visit  lasted  more  than  two  hours. 

Koyal  Albert  Hail.— The  first  of  the  series  of  gt»»i 
choral  concerts,  with  M.  Qonnod  as  conductor,  waipw 
on  Wednesday  afternoon^  by  command  of  the  0,"^ 
who  honoured  the  performance  with  bar  P"*'''°°\,^ 
Majesty  arrived  at  four  o'clock,  and  was  aoeompsMwlT 
the  Empress  of  Germany,  her  Royal  Highness  Pnnoef 
Christian,  her  Royal  Highness  Princess  B«»*"5j7' 
Royal  Highness  the  Duke  of  Edinburgh,  his  Hoyal  Hirt- 
ness  Prince  Arthur,  his  Royal  Highness  Prince  Le»t™* 
and  his  Royal  Highness  Prince  Christian.  Her  M«1J^ 
remained  until  the  end  of  the  first  part.  At  her  enOT 
and  on  her  departure  the  National  An&em  w«»  ^^ 
the  chorus,  accompanied  on  the  organ  by  Pr-  ""^^ 
The  Tima  says  that—"  The  haU  to  all  aPP<«»**^ 
as  full  as  it  could  easily  be— area,  amphitheatre,  P^ 
gallery,  picture  gallery,  and  balconies  on  eithCTBi'e"''" 
organ  seemingly  crowded,  while  very  few  b<«*  "LJ, 
one' of  the  three  tiers,  so  far  as  we  could  o***^^! 
unoccupied.  It  is  competed  that  some  7,000  I*»IT^ 
prasent;  and  the  spectaolo  was  in  tho  ''»«''"',  "^J? 
imposing.  The  chorus  filled  the  orchestra  to  ttew^; 
The  lady  singers  were  all  placed  in  ^""^^^^zL^ 
variegated  costumes,  a  pretty  sight,  of  .«'"''t|^ 
gentlemen  behind  them  crowding  both  aJes  ^^^ 
organ.  We  are  informed  that  the  numba'  of  w^ 
was  1,134-346  sopranos,  194  alto^  238  »«""*;  ^^LiB 
basses,  in  two  equal  choirs.  It  would  have  heen  '  j^ 
to  find  place  in  the  orohestra  for  another  singw,  •'"T' 
we  believe  that  the  Albert  HaU  Choral  Soaetv  nu^ 
in  its  ranks  a  good  many  more  members.  M.  uo  ^^^ 
taking  his  place  as  conductor,  re**j^.  *f  i„riiig 
welcome;  and  if  to  him  is  due  the  cre<nt  o  ^^^^ 
trained  this  large  body  of  choristers,  *  ^j, 
welcome  was  his  due  on  this  account  alone,  f"*^^^ 
his  other  and  more  widely-recognised  chums.  >■  ^^ 
is  carefully  balanced  in  ito  various  »«<'''°J'' "15  »» 
the  most  part  weU  in  tune,  attaoks  with  good  «p^^^, 
sing  piano  as  easily  as  forte,  graduate,  ""^i  ,ju  oo" 
from  one  to  the  other;  and  only  ««»»•  *  ","^  Jo 
finish  of  detail,  and  what  is  known  «»  «'^  Qusliti* 
become  a  choir  of  fiiat-rate  excellence.  _  °"'  J^  nock 
as  are  exhibited  by  this  large  body  of  »"*'",^  in  lln 
to  boast  of.  What  was  done  yastsrday  """^"^Bid  be 
greater  number  of  instances  as  effectively  ^^^oied 
desired,  and  warrants  a  beUef  that,  ui  °°*°T«r b» 
ohoral  part-song  eroeoiaUy,  a  v»»t  d«M  ™» 
achieved  at  Albert  HalL;^  by  LjOOQ  IC 
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EXHIBITIONS. 


Yienna  Ezhibitioii. — The  Queen  has  appointed  a 
finyal  Coinmuaion  to  advise  upon  the  beat  mode  by 
which  the  United  Kingdom,  its  colonies  and  dependen- 
cies, may  be  represented  at  the  International  Exhibition 
at  Vienna  in  1873 ;  and  the  Prince  of  Wales,  the  British 
Ambusaador  at  Vienna,  the  Lord  President  of  the 
Council,  Ertrl  Oowper,  Lord  Henry  Lennox,  Lord  Acton, 
and  Mr.  Henry  Arthur  Braasey  have  been  named  Com- 
miaaionets,  with  Mr.  Philip  Cunliffe  Owen  aa  secretary. 

The  Suke  of  Edinburgh  and  the  DubUn  Bxhibition. 
— At  a  meeting  of  the  municipal  council  of  Dablin,  on 
Mondny,  a  letter  from  the  Lord  Lieutenant's  private 
secretary  was  read,  in  which  it  was  stated  that  the  Duke 
of  Edinbnrerh  had  appointed  the  4th  of  June  for  his 
arrival  in  Dublin,  and  that  he  would  open  the  Exhibition 
of  Arts  and  Industries  on  the  6th. 


COBESSPOHDBHCB. 


OPEN  BOATS  AND  LOSS  OF  LIFE. 

Sib, — The  subject  of  Mr.  John  Acheson's  letter,  which 
appeared  in  your  number  of  the  26th  ult.,  should  have 
the  consideratioa  of  all  who  feel  an  interest  in  the  welfare 
of  our  sailors  and  that  arm  of  the  nation  which  they  re- 
present. As  one  of  these,  I  concur  fully  in  your  corres- 
pondent's statement  that  we  shudder  as  we  read  of  the 
loss  of  life  from  various  causes  at  sea,  which  are,  to  a  large 
extent,  avoidable. 

Not  only  are  ships'  boats  heavy  and  cumbersome, 
and  subjected  to  serious  damage  in  every  gale  of 
wind  when  stowed  in  their  places,  but  they  are  un- 
questionably a  drawback  to  the  ^ip's  propulsion  in 
heavy  weather,  when  her  safety  may  be  dependent  on 
its  action  upon  the  rudder  to  bow  the  adverse  elements, 
besides  which,  in  times  of  emergency,  in  the  act  of 
lowering  from  a  rolling  ship,  what  complications  occur ; 
and  when  at  last  the  boat  succeeds  in  getting  clear  away 
from  the  sinking  ship  fully  stowed  and  deep  with  its 
peril-stricken  cargo,  a  toppmg  sea  would,  in  all  proba- 
nility  put  an  end  to  their  suffering  and  anguish.  The 
■abject  has  alwnys  proved  one  of  difficulty,  and  the  com- 
nuttee  now  sitting  will,  no  doubt,  folly  consider  the  whole 
«n^ect  as  a  national  necessity. 

There  are  other  causes  of  disaster  which  contribute  to 
loss  of  life  and  property  in  a  far  greater  ratio,  and  these 
'  may  be  stated  as  coast  disasters  during  gales,  when 
anchors  and  cables  are  alone  depended  upon  to  hold  the 
ship  in  safety .  What,  ho  wevdr,  is  the  true  state  of  things  ? 
We  find  in  the  Downs  and  other  exposed  roadsteads 
caUee  breaking  and  anchors  dragging.  And  why  P  Not 
from  any  want  of  vigilance  on  the  part  of  those  whose 
lives  are  immediately  in  peril,  but  through  official 
misconception  in  adhering  to  and  enforcing  rules  which 
are  meuhanically  erroneous,  and  altogether  behind  the 
requirements  of  an  intelligent  age.  I  will  here  instance 
the  Megara  disaster.  Hei  captain  made  for  the  Isle  of 
8t.  Paul's,  not  to  abandon  his  ship,  but  to  stop  a  leak,  as 
the  commander  of  any  merchant  ship  might  have  done 
onder  similar  circumstances.  The  locality  of  the  leak 
was  found,  but  whilst  measures  were  being  adopted  to 
staunch  effectually,  by  common-place  contrivances,  and 
at  hand  on  board  every  ordinary  ship,  three  of  her  cables 
parted,  which  rendered  the  situation  more  and  more 
anxious  lest  those  left  might  prove  as  ineffectual,  and  in 
the  darkness  of  night  all  on  board  might  peri^.  To 
avoid  such  a  calamity  the  fourth  cable  was  slipped,  and 
the  ship  beached.  Then,  in  due  time  came  one  of  the 
Peninsular  and  Oriental  Company's  ships  (chartered  for 


the'  occasion),  and  one  of  her  Majesty's  ships  to  the 
rescue.  Each  of  these  in  a  few  days  or  hours  lest  two 
anchors  from  officially-proven  cables,  though  tho  state 
of  the  weather  did  not  prevent  boat  operations  between 
the  ships  and  the  shore ;  in  all  seven  anchors  were  lost. 
Is  there  no  mechanical  appliance  in  this  advanced  age 
to  apply  to  cables  and  ships,  so  as  to  modify  the  sudden 
and  sharp  shoclfs  upon  cables,  which  cause  tbem  to  snap, 
as  they  so  often  do  in  heavy  riding  ;  such  useful  appli- 
ances have  been  propoeud  to  the  Admiralty,  accompanied 
with  very  high  testimonials  of  approval  from  commanders 
who  have  testified  to  their  great  value,  but  without  avail. 
The  crude  and  questionable  system  of  testing  cttbles  to  a 
given  strain  should  not  be  a  practical  acceptance  of  their 
reliable  strength  when  subjected  to  the  irregular  strains 
consequent  on  heavy  riding. 

With  your  kind  permission,  I  hope  to  return  to  the 
same  subject  shortly. — I  am,  &c., 

R.  8. 

OroydoD,  Ul  May,  18t2. 


TELEOEAPHY   WITHOUT  INSULATION. 

SiK, — Mr.  Highton's  paper  on  "  Telegraphy  without 
Insulation ;  a  Cheap  Means  of  International  Communica- 
tion," induces  me  to  remind  those  interested  in  the  sub- 
ject of  the  following : — 

In  the  Spectator,  No.  241,  dated  6th  December,  1711, 
occurs  a  passage  in  which  two  persons  are  described  as 
conversing  with  other  "by  the  help  of  a  certain  loadstone, 
which  had  such  virtue  in  it  that  it  touched  two  several 
needles,  when  one  of  the  needles  so  touched  began  to 
move,  the  other,  Oiongh  at  never  so  great  a  distance, 
moved  at  the  same  time,  and  in  the  same  manner." 
The  writer  then  describeil  "  two  dial  plates,  each  in- 
scribed with  the  four-and-twenty  letters,  having  needles 

upon  them By  this  means  the  friends 

talked  together  across  a  whole  continent,  and  convoyed 
their  thoughts  to  one  another  in  on  instant,  over  cities 
or  mountains,  seas  or  deserts." 

Again,  in  the  "  Money "  article  in  the  Times,  of  8rd 
November,  1862,  is  the  following: —  "Incredible  as 
it  may  seem,  it  is  said  that  experiments  have  established 
the  fact  that  intelligible  signals  can  be  exchanged  be- 
tween distant  stations  without  the  intervention  of' any 
artificial  conductor  whatsoever,  and  with  equal  success, 
whether  the  intervening  space  be  wholly  or  partially 
land  or  water." 

Doubtless,  between  the  years  1711  and  1872,  allusions 
to  what  may  seem  the  dreams  of  visionary  enthusiasts 
are  to  be  found  in  print.  That  these  imaginings  have 
not  been  realised  is  no  reason  why  they  should  be  cither 
ridiculed  or  discredited. 

It  may  be  asked — suggest  any  principle  which  has  in 
it  even  a  semblance  of  success. 

It  is  easy  (experimentally)  to  make  apparent  the  lines 
of  electrical  force  which  are  always  passing  through  the 
air.  The  direction  of  these  lines  is  very  marked.  Indeed 
we  may  say  of  them  what  has  been  said  of  sunshine — 

"  No  bU>t  can  break  or  bend  one  single  line; 
Id  aeven-folil  strength  it  faces  ware  aud  wind; 
Heedless  or  their  opposing  turbulence. 
It  pasaes  thMugh  them  in  its  qaiet  power 
Unruffled,  and  nnbroken,  aad  nsbent." 

A  galvanometer  declares  when  these  lines  arc  instan- 
taneously cut  and  the  direction  in  which  the  intersection 
is  made.  Now  it  is  reasonable  to  conclude  that  an  inter- 
ruption of  the  electricity  in  a  section  of  one  such  line 
will  declare  itself  in  the  entire  line. 

Ascertain  then  (and  it  is  presuming  too  much  to  say  it 
cannot  be  done)  the  lines  of  magnetic  latitude,  and  a  dis- 
turbance in  one  such  line  may  become  apparent  in  a 
distant  part  of  the  same  line. 

Mr.  Highton  alludes  to  the  delicacy  of  a  thermo-pQe 
to  transmit  the  warmth  of  a  kiss — it  is,  however,  oven 
more  remarkable  that  the  energy  of  the  chemical 
affinities  developed  by  a  kiss  upon  two  very  small  thread- 


an 
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like  wires— one  of  zinc  and  one  of  copper — should  be  so 
powerful. 

In  a  small  book  "  On  tbe  Harmony  of  the  Bible  with 
Experimental  Physiod  Science,"  which  I  published  in 
1869,  is  the  following  sentence : — "  One  human  kiss,  one 
human  tear-drop,  and  the  lesponsive  light  quivers  on  the 
opposite  Atlantic  shore — revealing  thoughts  that  are 
cradled  here." — I  am,  &c., 

Abtbub  Bioo. 


THE  SUPPLY  OF  PUBE  AIK. 

SiBi^Notwithstanding  the  universally  admitted  im- 
portance of  pure  air  in  dwelling  houses,  as  indeed  every- 
where, there  is,  it  appears  to  me,  in  one  particular  a 
^freat  disregard  to  the  laws  which  regulate  its  supply 
in  all  our  lar^e  towns,  and  especially  in  London.  I  refer 
to  the  practice  of  building  houses — even  in  our  best 
neighbourhoods  of  the  West-end — in  continuous  un- 
broken rows,  without  any  break  except  the  accidental 
one  of  intersecting  streets ;  and  when  we  consider  the 
enormous  height  ofsome  of  our  new  buildings,  Qrosvenor- 
place  to  wit,  what  sort  of  air  can  they  have  at  their 
backs,  especially  considering  the  stubling  and  accumula- 
tion of  oifices  often  comprised  in  the  space  behind.  Of 
course,  I  am  quite  aware  that  the  closeness  here  wonld 
be  as  nothing  compared  with  some  other  inferior  and 
older  neighbourhoods,  but  I  cite  these  as  being  such 
splendid  instances  of  the  disregard  of  high  sanitaty  laws ; 
and  although  we  know  the  reason  to  be  the  high  value 
of  the  ground,  and  that  no  space  or  opening,  even  for 
a  portion  of  the  elevation,  could  be  given  without  a 
sacrifice  in  this  respect,  yet  surely  all  who  know  the 
value  of  pure,  free  air  would  say  the  gain  was  doubly 
worth  the  sacrifice. 

I  know  neighbonrhoods  where  the  houses  front  some 
of  the  best  and  most  open  spaces  and  thoroughfares  of 
the  West-end,  where  ,the  abominable  imprisoned  air 
poisons  all  the  back  rooms,  and  in  summer  especially 
renders  them  dangerously  unhealthy,  and  no  doubt  in- 
duces much  disease. 

This  subject  seems  especially  important  at  the  present 
time,  when  London  is  gradually  being  rebuilt — I  am,  &c., 

H.  C.  W. 

Mtb  AprU,  18?2. 


FOREiaN  COMPETITION  IN  TEXTILE 
FABEICS. 
The  Warehou—men  and  Draper/  Trad*  Jottmat,  a  paper 
established  to  advocate  trade  interests,  has,  in  its  first 
number,  an  article  in  which  it  says : — 

"  Considerable  difference  of  opinion  prevails  as  to  the 
relative  degree  in  which  manufactures  are  affected  by 
foreign  competition  in  textile  fabrics,  some  persons 
afBrming  that  we  still  hold  onr  own,  while  others 
deplore  the  fact  that  in  man^  instances  our  trade  is 
being  displaced  by  the  importations  of  the  foreigner.  We 
are,  we  think,  in  a  position  to  exhibit  the  matter  in  its 
tme  light. 

"  Those  who  contend  we  still  hold  our  own  are  gene- 
rally persons  engaged  in  branches  such  as  the  calico  and 
low  woollen  trades,  where  every  appliance  that  can  be 
derived  from  large  capital,  invested  in  the  newest  and 
best  machinery  thai  can  be  procured,  exists  for  cheapen- 
ing the_  products  of  human  industry,  and  is  put  into 
requisition  in  spinning  and  doubling  the  cotton,  and  in 
preparing  the  wool,  a  large  trade  being  done  abroad 
with  foreign  purchasers,  who  actually  buy  "  warps  "  in 
Lancashire  and  return  them  in  manufactured  goods,  in 
the  shape  of  dimities,  made  at  Ghent,  which  are  sold  to 
Manchester  houses  at  a  profit  of  15  per  cent.;  and  the 
representatives  of  the  working  classes,  who,  really  not 
possessing  any  information  upon  the  subject,  say  there 
u  not  the  slightest  pound  for  any  apprehension  from 
foreign  competition,  it  being  merely  used  as  a  pretence 


to  lower  the  English  workman's  wages  to  a  Continental 
level. 

"  But  what  is  the  fact  P  In  one  large  house  of  busi- 
ness in  the  City,  we  are  credibly  informed,  M  per  cent, 
of  the  silks  sold  in  the  establishment  are  of  foreign 
manu&ctnre. 

The  sarsnets  that  used  to  be  made  in  MatdeefieN, 
and  consumed  in  great  quantities  for  lininga,  are  now 
displaced  by  Oerman  and  French  Itutrinu.  The  bulk 
of  the  figured  silks  that  are  used  for  making  gentlemen's 
neckties  now  almost  all  come  from  Germany,  and  we  are 
unable  to  compete  with  Basle  in  the  production  of  cheap 
ribbons.  In  a  wholesale  warehouse  in  the  City,  in  the 
haberdashery  and  small  ware  trades,  80  per  cent,  ef 
the  stock  was  found  to  be  of  foreign,  manufactnie. 
Elastic  webs,  for  braces,  &c.,  which  used  to  be  made  at 
Leicester,  are  now  displaced  by  German  goods.  These 
various  examples  could  be  multiplied  to  an  indefinite 
extent.  Beautiful  fabrics  for  ladies'  cloaks,  imitation 
seal-skins,  and  iancy  cloths  of  all  descriptions,  now  come 
over  regularly  from  Berlin  to  this  country ;  and  it  is 
getting  the  custom  for  English  and  American  buyers  to 
purchase  their  low  goods  at  Leeds,  and  their  fine  and 
more  tasteful  goods  abroad.  If  these  facts  are  pointed 
out  to  a  Leeds  manufacturer,  he  will  periiaps  say,  'this- 
is  true,  but  our  strength  liea  in  producing  a  cheap 
article.  We  wiU  take  tout  old  coat,  and  yonr  old 
worsted  stockings,  and  pull  them  to  pieces,  and  turn  yoo 
out  a  brand-new  fabric  at  an  astonishingly-  low  rate, 
that  we  know  nothing  abroad  can  equal.'  And  this  is 
really  the  true  version  of  the  case.  In  many  of  tAose 
departments  whore  superior  fecilities  exist  for  turning 
out  great  quantities  of  low  goods,  England  has  not  a> 
rival  that  she  need  fear,  but  m  those  matters  relating  to 
taste,  we  are  surpassed  by  the  foreigner  in  many 
branches  of  trade.  When  trade  is  healthy,  and  a  lively 
demand  for  goods  exists,  as  is  the  case  now,  these  ques- 
tions are  put  aside,  to  be  brought  out  again  when  com- 
mercial panic  sets  in,  and  trade  is  depressed.  This  i» 
certainly  a  matter  of  reproach  to  ns,  for  while  other 
countries  have  been  fighting  for  existence  or  agitating 
for  liberty,  England  has  only  had  to  perfect  her  varions 
industries,  and  institute  those  improvements  which 
should  heighten  the  moral  and  intellectual  position  of 
the  masses,  in  which  direction,  it  must  be  admitted,  a 
great  deal  at  present  remains  to  be  done. 

"  The  silk  trade,  as  most  people  are  aware,  is  not  an 
indigenous  one  with  us,  and  has  often  been  pursned  in 
its  different  branches  under  great  difficulties.    Mr.  Jokn 
Lombe,  a  man  of  great   perseverance   and  bunnsss 
ability,  becoming  aware  that  the  Italians  possessed  a  de- 
cided advantage  over  us  in  their  method  of  throwing 
silk,  went  to  Italy  and  acquired  the  art  under  the  most 
difficult   circumstances,  and   first   introduced   it  into 
Derby.     The  secresy  with   which  their  method  was 
guarded  may  be  guessed  from  an  extract  from  the  paper 
Uiat  was  printed  by  Sir  Thomas  Lombe,  and  distributed 
amongst  members  of  Parliament,  when  ho  applied  for 
the  renewal  of  his  patent.     Ho  says: — 'The  Italians 
having,  by  the  most  judicious  and  proper   rules  and 
regulations,  advanced  and  supported  the  credit  of  their 
manufacture,  have  also  by  the  most  severe  laws  pre- 
served the  mystery  amongst  themselves  for  a  great 
number  of  years,  to  their  inestimable  advantage,  as,  for 
instance,  the  punishment  prescribed  by  one  of  Uieir  laws 
for  those  who  discover  or  attempt  to  discover  anything 
relating  to  this  art  is    death,   with  the   forfeiture   (3 
all  their  goods,  and  to  be  afterwards  painted   on  the 
prison  walls  hanging  to  the  gallows  bv  one  foot,  with 
an  inscription  denoting  the  name  and   crime   of  the 
person,  there  to  be  continued  for  a  perpetual  mark  of 
infamy.' 

"  Now  it  is  certainly  not  in  throwing  of  silks  that  we 
are  behind- hand,  as  a  great  deal  of  silk  is  thrown  every 
year  for  the  foreign  market  in  this  country.  But  where 
our  manufacturers  are  at  fault  is,  that  they  are  not  ao 
well  acquainted  with  the  various  points  that  constitat* 
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a  peculiar  fitness  of  the  article  for  the  purpose  for  vrhich 
it  is  intonded. 

"  Tho  forcifpier  has  been  in  tho  habit  of  buying;  the 
finest  silk  and  paying  the  highest  price  for  it.  In  the 
process  of  manufucture,  he  weights  it  by  artificial  means, 
and  produces  to  all  appearance  a  showier  and  better 
article  for  the  money  than  the  English  mnntifacturor 
does.  We  eay,  to  all  appearance  Bdvisedly,  for  the 
foreign  article  is  not  generally  so  intrinsically  good  as 
the  home-made  article,  and  will  not  wear  nearly  so 
long. 

"This  is  one  phase  only  of  a  large  and  complex  subject; 
the  gist  of  our  remarks  lying  in  our  intention  to  express 
our  full  conviction  that  it  is  in  the  power  of  the  Englioh- 
mnn  to  equal  the  foreigner  in  the  higher  departments  of 
taste  and  excellence  in  manufacture,  did  he  bestow  tho 
same  amount  of  attention  that  is  given  elsewhere  to  the 
more  artistic  departments  of  manufacture ;  and,  further, 
that  tho  8,ile  of  English  goods  is  iob^rforcd  with  to  a 
Tery  great  extent  by  foreign  importiitions,  not  in  all 
instances  to  the  advantage  of  the  consumer." 


HOTES    OK   HAHUFACIUBES. 


Among  the  specialities  of  tho  Exhibition  may  be 
mentioned  the  application  of  paper  to  purposes  of 
upholstery.  Messrs.  Pavy,  Pretto,  and  Co.,  of  Hiirasell- 
street,  Fuloon-square,  exhibit  curtains  of  what  they 
ciU  felted  fabrics,  the  invention  of  Mr.  Eugene  Pretto. 
This  felted  fabric  is  nothing  more  nor  less  than  a  pe- 
culiarly made  paper,  something  like  Japanese  paper, 
and  in  tho  manufacture  of  which  various  animal  and 
vegetable  substances  are  used,  such,  for  instance,  as 
bufliUo  skins,  the  intestines  of  animals,  the  fibres  pro- 
duced from  the  various  nettles  and  grasses,  barks  of 
trees,  and  from  flax,  hemp,  and  cotton.  These  sub- 
stances, mixed  together  in  varying  proportions,  are 
treated  much  the  same  as  the  materials  for  paper 
are  treated,  that  is  to  say,  disintegrated,  purified, 
bleached,  rolled,  pressed,  and  finally  printed  upon.  The 
fubric  produced  difiers,  however,  from  ordinary  paper 
in  this,  that  it  is  not  readily  torn,  is  somewhat 
clastic,  and  soft  enough  to  fall  readily  into  graceful 
folds.  The  inventor  claims  for  it,  further,  that  it  will 
resist  the  action  of  the  weather  and  sun,  and  thit  damp 
does  nothing  more  than  make  it  more  soft  and  yielding 
to  the  touch.  The  fabric  at  present  has  been  principilly 
applied  to  windowcurtains,  rollor-blinds,  bed-curtains, 
und  for  the  covering  of  walls,  not  so  much  in  the 
way  of  ordinary  paper-hangings,  but  more  as  chintzes 
or  tapestries  arc  nscd.  The  pitterns  are  an  imitation 
of  the  brocaded  silks  of  Lyons,  chintzes,  and  cretonnes. 
The  inventor,  however,  has  in  view  tho  production  of 
a  material  that  shall  go  much  farther  in  superseding 
woven  fabrics,  in  the  shape  of  coverings  for  chairs, 
and  even  as  cirpefs  for  floors.  It  certainly  may  be 
Slid  of  the  curtains  that  are  put  up  in  various  parts 
of  tho  Exhibition,  that  they  are  bright  and  cheerful 
looking,  and  that  it  requires  a  close  inspection  to  discover 
that  they  are  not  tissues.  There  is  no  doubt  that  the 
colours  are  less  liable  to  fade  than  in  chintzes,  as  they 
am  printed  principally  in  body  colours,  and  will  keep 
clean  tho  longer  as  dust  is  not  absorbed,  but  can  be 
brushed  off.  The  prices  of  the  curtains  vary  from  5s.  to 
;!0s.  per  pair,  complete ;  the  material  may  also  be  bought 
in  tho  piece.  This  application  of  paper  is  practically  new  so 
far  as  this  country  is  concerned,  though  tho  Japanese 
have  long  ago  found  out  that  it  could  be  applied  to  such 
purposes  as  what  we  call  drapery  is  used  for.  Possibly 
prejudice  may  not  do  full  justice  to  tho  invention  aiid 
application  at  first,  but  if  tho  new  material  really  does 
answer  the  purpose  of  tho  old,  and  is  besides  mote 
economical,  woven  fabrics  for  hangiogs  will  possibly 


have  to  yield  to  paper  fabrics,  even  as  tapestry  yielded 
to  the  blandishments  of  wall  paper. 

A  material  which  has  come  quite  extensively  into  uso 
in  Germany,  as  a  substitute  for  hair  in  the  stufiing  of 
saddles,  &c.,  consists  of  a  mixture  of  flax-seed  and  tallow. 
Tho  advantage  of  this  substitute  consists  primarily  in  the 
fact  that  the  mobility  of  the  seeds,  one  upon  the  other, 
prevents  the  packing  or  settling  in  any  particular  place, 
as  often  happens  in  saddles  stufied  with  hair,  thus 
causing  any  given  pressure  to  be  readily  and  uniformly 
distributed  over  any  given  surface.  The  tallow  serves 
the  purpose,  too,  of  keeping  the  leather  flexible,  and  of 
preventing  tho  absorption  of  perspiration;  protects  the 
article  itself,  and  prevents  the  back  of  the  anim.d  from 
becoming  galled.  Animals  with  sores  or  galled  spots  on 
the  back  can  be  ridden  with  saddles  stufied  with  this 
material  without  any  great  inconvenience.  ITie  tallow 
also  has  tho  efiect  of  preventing  tho  rotting  of  tho  flax- 
seed, and  is  to  bo  added  in  sufiicieut  quantity  to  give 
the  requisite  softness  to  the  entire  mass.  An  aromatic 
odour  can  be  imparted  by  introducing  oil  of  turpentine 
or  camphor  powder,  and  the  durability  considerably 
increased  thereby.  Ono  part  of  tallow  to  from  six  to 
ten  parts  of  flax-seed  may  be  used,  according  to  tho 
temperature. 

A  Sugar  Congress,  at  which  the  English,  French, 
Dutch,  and  Belgian  refiners,  and  the  French,  Dutch,  and 
Belgian  raw  sugar  makers  were  represented,  met  at 
Brussels  on  the  17th  ult.  The  following  important  re- 
solutions were  carried : — "  1.  The  Convention  of  1864, 
which  maintained  the  principle  of  equality  between  the 
four  nations,  has  not  fulfilled  its  object.  2.  There  is 
therefore  reason  for  its  immediate  modification.  3.  The 
Congress  expresses  the  desire  that  the  difi°erent  govern- 
ments which  entered  into  the  Convention  of  1864  shall 
be  requested,  with  the  least  poisiblo  delay,  to  open 
international  conferences,  in  order  to  arrive  at  a  common 
understanding  upon  a  system  of  taxation  which  shall 
suppress  all  drawbacks,  and  which  (whilst  leaving  to 
the  industry  the  fullest  internal  freedom  of  working) 
shall  secure  to  the  treasury  in  each  country  the  full 
amount  of  the  duty,  and  perfect  equality  in  competition 
to  the  several  national  industries  concerned.  With  this 
end  in  view  the  Congress  thinks  it  right  to  recommend 
the  study  of  the  system  of  working  in  bond.  4.  Mean- 
while, the  Congress  expresses  the  wish  that  tho  four 
contracting  governments  should  take  steps,  at  the  earliest 
possible  moment,  for  the  periodical  revision  of  tho  typos, 
and  tho  maintenance  of  their  identity,  and  it  disins 
generally  the  cessation  of  those  abuses  which  have  been 
pointed  out  in  this  assembly.  5.  The  Congress  desires 
that  the  requisite  steps  be  taken  to  induce  Germany  and 
Austria  to  enter  into  the  Convention.  6.  It  was  resolved 
that  another  congress  of  the  sugar  interests  should  be 
held  next  year."  We  understand  that  the  British  dele- 
gates voted  against  the  proposition  for  a  porindicsl  re- 
vision of  the  types,  which  they  consider  would  not  bo 
required  under  a  system  of  refining  in  bond,  even  if  a 
scale  of  duties  were  proposed  instead  of  ono  uniform 
rate. 

Some  facts  relative  to  the  durability  of  textile  fabries 
are  given  in  the  Draper : — "  Wool  and  silk  are  the  most 
enduring  of  textile  fabrics.  The  first-named  fabric  gives 
evidence  of  its  superiority  as  an  article  of  clothing,  from 
the  fact  that  it  is  almost  indestructible,  and  when  from 
long  service  it  is  apparently  worn  out,  its  durability  is 
once  more  seen  in  a  new  form,  as  it  comes  from  the  mills 
under  the  name  of  shoddy.  Nor  is  this  name  of  reproach 
entirely  just ;  f«r  are  not  carpets,  druggets,  mats,  cloths, 
blankets,  and  many  other  articles  of  domestic  use  made 
from  it,  and  does  not  its  continued  use  attest  tho  fact  that 
for  many  purposes  it  can  be  employed  to  answer  well  the 
place  of  more  expensive  geods  f  The  best  wools  for  ser- 
vice are  very  strong,  elastic,  and  soft  to  the  touch.  A 
variety  of  low  grade  wools  similar  to  the  Scotch  cheviot, 
when  of  the  right  quality,  will  wear  constantly  and  look 
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well  for  many  monUis,  and  in  some  cases  have  been 
known  to  look  almost  as  well  as  new  at  the  end  of  the 
second  year.  One  peculiarity  of  this  wool  is  that  it  takes 
the-  dye  freely,  and  retains  something  of  its  original 
lostre  until  it  is  worn  out.  Cotton  and  flax  are  liable  to 
a  more  speedy  destruction  than  other  textile  products, 
and  may  ultimately  be  reduced  to  a  mere  wood  fibre. 
Both  of  these  materids,  when  made  into  fabrics,  are  fre- 
quently greatly  injured  by  the  process  of  bleaching,  and 
will  stand  a  very  kttle  use,  even  if  their  destruction  is  not 
gieaUy  accelerated  by  the  further  abuse  of  the  washer- 
woman. Unbleached  cotton  goods  of  all  descriptions 
will  outwear  the  bleached,  and  after  a  few  times  washing 
will  look  quite  as  welL  Silk  &brics  are  very  enduring, 
particularly  velvet  and  plush,  which  often  are  in  use  for 
years,  and  retain  their  excellence  and  beauty  until  almost 
worn  thread-bare.  A  textile  product  is  obtained  from 
several  ruminating  animals  in  the  mountain  ranges 
known  as  the  Lama,  the  Paco,  the  Guanaco,  and  the 
Vicogna.  The  fleeces  are  very  fine,  lustrous,  and  long, 
and  are  remarkably  free  from  the  attack  of  moths.  The 
flbre  is  peculiar,  closely  resembling  the  down  of  the 
Cashmere  goat,  and  appears  to  hold  an  immediate  position 
between  wool  and  hair.  In  texture  it  is  nearly  as  fine  as 
silk,  besides  being  very  donble." 

An  ingenious  patent  is  now  being  worked,  by  which 
leather  for  the  soles  of  boats  and  shoes  is  rendered  im- 
pervious to  wet  and  damp  by  exhausting  the  air  from 
the  pores  of  the  leather,  and  mling  them  up  with  a  sub- 
stance which  unites  with  and  adheres  to  the  fibre,  thereby 
strengthening  without  impairing  the  elasticity  of  the 
material.  It  is  stated  that  the  patent,  known  as  "  Fan- 
■hawe's  Waterproof  Leather,"  is  not  only  likely  to  be 
largely  employed  for  the  purpose  to  which  we  have  re- 
ferred, bat  when  asphalte  pavement  becomes  more 
general,  it  will  be  possible  to  shoe  horses  with  a  material 
as  hard  as  the  asphalte  itself,  and  which  will  prevent 
them  slipping. 


Ship  Canal  to  Botterdam.— It  will  be  remembered 
that  some  years  since  the  Dutch  Qovemment  and  the 
authorities  of  Rotterdam  determinel  to  cut  a  canal 
direct  from  that  port  to  the  sea,  in  order  to  avoid  the 
tortuous  route  which  vessels  of  commerce  of  large  size 
were  forced  to  take.  This  work  has  been  pushed  on 
with  steady  perseverance,  and  the  first  stage  of  the  work 
is  completed;  a  depth  of  about  eleven  feet  at  high  water, 
has  been  obtained  by  ordinary  dredging,  and  a  steamer 
has  inaugurated  it  by  passing  from  Rotterdam  to  Uie  sea. 
This  canal  will  be  of  great  service  to  Holland,  and,  in  a 
less  degree,  to  other  coontriea  trading  with  Germany, 
and  must  have  a  serious  influence  on  the  balance  of 
carrying  trade  between  Belgium  and  Holland,  which 
has  of  late  years  been  eagerly  disputed. 


CALENDAB     OF     HE£TIH08. 


OBsnrAST  Hxxmras  o;  tee  socixtt. 
'Wednesday  evenings  at  eight  o'clock. 

Mat  I5th.— "On  a  NewHodeJof  Utilising  Sewage 
Precipitates."  By  Miyor-General  H.  Y.  D.  Scott,  C.B. 
On  this  evening  Thomas  Hawxslet,  Esq.,  Pres.  Inst 
C.E.,  will  preside. 

Mat  22in>.— "On  Fainted  Metallic  Hangings  for 
Moral  Decoration."    By  O.  Clabk,  Esq. 

CAHTOB  LXVTUKXS. 

The  Fifth  Lecture,  on  "Silicates,  SiUcides, 
Qlase,    and    Glasa     Painting,"    by    Professor 


Babff,  was  delivered  on  Monday  evening,  M»y 
6th.  The  remaining  lectnres  will  be  given  as 
follows : — 

Lectcre  VI. — MoxsAT,  13th  Mat. 

Method  of  Polishing  and  Silvering  Plate-glass — 
Manufacture  of  Glass  Tube  and  Moulded  Glas^ — ^Eas- 
bossed  Glass — Devitrification — The  Process  of  Appljriag 
Photographs  to  Enamels  and  Porcelain — Mosaics — Deco- 
rative Painting  on  Opaque  Glass. 

LxcTVKB  Vn. — ^MoxsAT,  27th  Mat. 

Silicates  as  Painting  Vehicles,  and  some  other  of  tk«$r 
Useful  Applications  in  the  Arts. 

These  Lectures  are  open  to  Members,  each  of 
whom  has  the  privilege  of  introducing  two 
friends  to  each  Lecture.  Tickets  for  this  pur- 
pose have  been  issued. 

Members  are  particularly  requested  to  note 
that  an  ADDITIONAL  LECTURE  has  been 
arranged.  It  will  take  the  place  of  that  hitherto 
announced  as  Lecture  VI.,  which  will  thu» 
become  Lecture  VII.  The  tickets  for  Lecture 
VI.  will  not  be  given  up,  but  will  be  retained 
for  admission  to  Lecture  VII,  and  this,  the  last 
lecture,  will  be  delivered  on  Mondat  Evekino, 
the  27th  Mat,  as  the  20th,  for  which  it  has 
hitherto  been  announced,  is  Whit  Monday. 


BClKHTIflC  KEETIKOS  FOB  TEX  WXZK. 

Mm.  ...SOOIETT  OF  ABT8.  8.  Cantor  Leotant.  Pnf.  Buff, 
"  On  Sillatat,  lUUcidM,  01*M,  tad  OUn  PkinUoc." 

Social  Science  Auociation,  8.  Dr.  Robert  Dnilil,  "On 
ntcal  Cootamlnatlon  of  Air  and  Water." 

London  InitltuUoo,  i,     Profenor  BenUejr,  "Eltmcatur 

Botany." 
.  Royal  Geographical,  81.  1.  Mr.  R.  B.  Shaw,  "Oo  the 
PialUon  of  Pelo,  Charehand,  and  Lob-Nor."  1.  iUiat 
T.  Q.  Montfomerle,  R.E.,  **  A  HaviMar'a  Jonnity  op  Ih* 
Chltral  Valley  to  Faiiabad."  3.  ll^or  B.  l-vrtU,  S.E., 
"  Bootee  ftom  Sbliai  to  Bam." 

Aalatto,}. 

Tina.  ...Medical  and  Chimrgioal,  8i. 
CMI  Englneeo,  8. 
Photographic,  8. 
Royal  IniUtutlon,  3.     Kr.  Edward  B.  Tylor,  "  On  tlw 

DeTelopment  of  Belief  and  Cnatom  amongit  the  Low 

Bacet  of  Mankind." 

Win.....80CIBTy  OF  ABTS.  8.  Hajor-Oenenl  Boott,  CE, 
**  On  a  New  Mode  of  UtiltelDg  Sewage  Prtvlptutea." 

Royal  United  Service  InititoUon,8t.  Mr.  Vemoa  Baraowt, 
M.P.,  "  Our  Maral  and  MlllUry  EMabllihmenli.* 

Pharmaceutical,  It.     Annual  Meeting. 

Taiiu...Boyal,  81. 

Aatlqaarlee,  8}. 

Royal  luUtuUon,  3.    Prof.  Tyndall,  "  On  Heat  and  UgU.' 

Chemical,  8.  I.  Notea  from  the  Andenonhui  DnlTentty. 
3.  Mewn.  David  Page  and  A.  D.  Kelgbtler,  "On  Ike 
Determination  of  the  Solnbllltlea  and  SpeelOo  Oia<l«M 
of  certain  Balti  of  Sodium  and  Potanimn."  3l  Mr. 
Brown,  **  On  the  Influence  of  Presanrv  on  FvmentatSai** 
(Part  I.)  4.  Mr.  C.  Orerllle  Williams,  ••  On  CMboHm 
and  Leucollne."  6.  Mr.  Alflred  WanklyD,  "NewTeMa 
lor  aome  Organic  Flalda."  6.  Mr.  C.  O.  Bnlllna,  ■*  Oa 
the  Product*  of  the  Traniformation  of  Starch."  T.  Mr. 
H.  W.  Atklnion,  "An  Enmlnatlon  of  the  Recent  Attack 
upon  the  Atomic  Theory." 

Mnmlimatlc,  8. 

Royal  Society  Club, «. 

Fai.......  Philological,  8i.    Annnal  Meeiiog. 

Royal  IniUtuUon,  8.     Prof.  Abel,  F.R.8.,  ••  On  tht  aen 

important  Subetitotes  for  Gonpovder." 
Royal  United  Serrloe  InaUtnte,  3.     Surceon-Mijdr  Vywtt, 

"  Experiences  and  RemlnisMooea  of  the  Bteg*  ct  Paiii.' 

Sit. Boyal  School  of  Minea.    Swiney  Lecture.    Prof.  CoMcM, 

"On  Geology. " 
Boval  InitituUon,  3.     Prof.  Koseoe,  **  Oa  the  Ckemkel 
AcUon  of  Light." 
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FRIDAY,  MAT  17,  1872. 


M€»mm»»iealbm$/erlMS<KltttA9aldUaUmmdl»th*8tcntmty, 
Mut-lntl,  Adkpki,  Imdat,  W.C. 


FBOCEEDIVOS    OF    THE    SOCIETT. 


TWZHTT-SECOKI)  OBDIHAEY  XEETIKO. 

Wednesday,  May  15th,  1872;  Thomas 
Hawkslbt,  Esq.,  President  of  the  Institute  of 
Oivil  Engineers,  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society : — 

Brydon,  John  McKean,  39,  Great  IiIarlborongh-street,W. 
Carlton,  James,  Norburv-bootlis,  Enntsfonl,  Cheshire. 
Churchill,  Charles,  28,  Wilaon-iitreet,  FinBbary,  £.0. 
Cordes,  Thomas,  Bryn-fflas,  Newport,  Honmuuthshire. 
liOTick,  fVederick,  46,  Beliue-parli,  K.W. 
Behden,  Chwrge,  2,  Great  Tower-itreet,  £.C. 
Streeter,   Edwin  William,   37,  Condnit-ttreet,   Bond- 
street,  W. 

The  following  candidates  were  halloted  for 
and  duly  elected  members  of  the  Society  :— 

Christian,  Charles  I«dd,  Norfolk-lodge,  Bamet. 

Fewster,  C.  £.,  HuU-street,  Spring-bajik,  Hull. 

Fits  Gibbon,  A.,  the  Bookety,  Great  Stanmore. 

Galindo,  B.  £.,  1,  Aogastns-road,  New-road,  Hammer- 
smith, W. 

Gill,  Richard  Marmadoke,  Orme-fleld,  Finchley,  N. 

Orimwood,  G.  A^  Shem  Hall,  Walthamitow,  K 

Holland,  £.  R.,  37,  Stoke  Newington-green,  Sooth 
Homaey. 

Johnson,  Samuel  W.,  Eenward-honie,  Downspark-road, 
Clapton,  E. 

liawaon,  lionel,  2,  Brook-street,  UanoTer-aqoare,  W. 

Spowen,  Allan,  33,  Qneensborongh-terraoe,  W. 

Thompson,  H.  H.,  IS^  Copthall-oourt,  E.C., 

The  paper  read  was : — 

ON    A    NEW    MODE    OF    DEALINO   WITH 

SEWAGE  PRECIPITATES. 

By  X^jor^snsral  H.  T.  S.  Beott,  C.B. 

No  daas  of  doctors  have  differed  more  than  lewago 
doctors,  and  the  dass  has  been  recruited  from  widely  i 
different  profeasions.     Civil  engineers,  farmers,  diamists, ' 
medical  men,  and  clergymen,  have  all  had  their  nostmms,  I 
and  each  sewage  doctor  has  thought  his  neighbour  aquack. ! 
At  length,  however,  there  appear  signs  of  meekness  in  | 
the  opposing  nmks,  and  the  sooer-minded  of  each  party,  | 
whether  filtrationists,  predpationists,  irrigationists,  or. 
disinfectionists,  are  listening  with  more  attention  to  the ' 
Tiews  of  their  opponents,  and  beginning  to  conceive  it  I 
possible  that  their  own  systems  might  receive  aid  from ' 
the  adoption  of  portions,  at  least,  of  some  of  their  enemies' 
schemes.    The  following  propositions  will  not,  I  believe, 
he  contradicted  now  by  any  but  enthusiasts : — 

1.  Though  there  are  many  cases  in  which  the  dry  earth 
and  analogous  systems  may  be  usefully  employed,  such 
systems  are  better  adapted  to  countiy  than  to  town  life. 

2.  Large  communities  congregate  in  cities,  and  accus- 


tomed to  the  convenience  and  cleanliness  of  water-closets, 
will  not  abandon  the  luznry,  if  they  can  by  any  meaiis 
retain  it. 

3.  If  the  excreta  could  be  disposed  of  by  a  dry-earth 
system  of  disinfection,  the  animal  and  vegetable  matter, 
e.g.,  cabbage  water,  the  scourings  of  plates  and  dishes, 
and  all  the  other  impurities  arising  from  the  domestia 
operations  of  daily  life,  must  be  removed  by  water,  and 
the  water  so  used  must  be  purified  before  it  is  allowed  to 
run  into  our  streams  and  rivers. 

4.  For  the  final  purification  of  contaminated  water,  no 
artificial  process,  whether  chemical  or  mechanical,  can 
compare  with  filtration  through  a  considerable  depth  of - 
soil  and  of  wide  tztent  as  compared  with  the  water  to  be 
dealt  with. 

5.  However  valuable  sewage  may  be  to  the  farmer  at 
such  times  as  he  may  want  it,  if  he  be  obliged  to  take  it 
at  all  seasons,  he  wiU  prefer  being  without  it. 

6.  Whether  sewage  is  to  be  utilised  for  purposes  of 
irrigation  or  to  be  simply  cleansed  by  filtration,  it  is 
advantageous  to  remove  the  fecal  mutters,  either  by  sub- 
sidence, by  filtration,  or  by  precipitation,  or  by  a  com- 
bination of  these  methods. 

7.  Sewage  is  a  oompaiatively  harmless  and  inoffensiva  ■ 
compound  when  fresh,  but  becomes  highly  offensive  snd 
deleterious  when  it  has  undergone  putvefiution. 

8.  Putrefaction  is  greatly  encouraged  by  the  presence 
in  the  sewage-water  of  fecal  matters,  and  tiieir  re- 
moval is,  therefore,  an  important  object,  independently 
of  the  irrigation  question. 

9.  The  fecal  matters  of  sewage  hare  very  little  value 
as  fertilisers,  and  in  rare  cases  only  can  repay  the  cost 
of  collection  and  distribution  for  agricultural  purposes. 

10.  Such  fecal  matters  cannot  be  collected  uul  re- 
moved without  creating  a  nuisance,  unless  they  are  pre- 
viously treated  with  a  considerable  portion  of  deodorising 
substances. 

The  use  of  water,  then,  would  appear  to  be  a  necessary 
evil ;  and  if  it  be  granted  that  the  civilised  being  will 
prefer  taking  the  chance  of  poisoning  his  neighbour 
who  lives  lower  down  the  stream  to  having  his  own 
senses  of  sight,  or  smell,  or  his  sentiment  outraged, 
which  would  appecur,  by  the  frequency  of  injunctions,  to 
be  sufficiently  proved ;  and  if  it  is  hopeless  to  innoculate 
the  Englishman  with  the  careful  practice  of  the 
Chinese  in  respect  of  his  excreta,  it  behoves  us  st 
once  to  endeavour  to  reduce  the  nuisance  of  water  carriage 
to  a  minimum. 

The  |>ropoBal  which  I  have  to  lay  before  yon  this 
evening  is  an  effort  in  this  direction.  My  scheme  makes 
no  claim  to  the  complete  purification  of  sewage-water, 
or  to  supersede  im^tion  or  filtration,  when  these 
processes  can  be  earned  out,  nor  does  it  pretend  to 
extract  from  the  water  those  highly  fertilising  but 
soluble  substances  which  are  known  to  exist  in  sewage. 
It  aims  simply  at  removing  from  it  the  fecal  matters 
(which  are  injurious,  whatever  the  destination  of  the 
sewage)  by  the  cheapest  possible  precipitants,  and  subse- 
quently converting  what  has  proved  worthless,  as  hitherto 
dealt  with,  into  a  marketable  substance. 

In  all  the  schemes  proposed  for  dealing  with  the  deposit 
of  sewage,  the  one  idea  hitherto  has  been  to  convert  it 
into  manure.  The  chemist  may  have  demonstrated  that 
the  fertilising  ingredients  of  the  deposit  are  in  themselves 
almost  valueless,  owing  to  their  being  necessarily  laden 
with  an  immense  proportion  of  worUiless  matter ;  he  may 
have  shown  that  the  deposit,  though  it  may  have  in- 
creased vslue  given  to  it  by  the  introduction  of/ertilisers, 
gains  its  improvement  in  a  very  wasteful  manner ;  but 
Uie  idea  still  holds  its  ground,  and  within  the  last  few 
days  another  sewsge  manure  scheme  has  been  announced 
to  the  public. 

As  early  as  1861,  the  Sewage  of  Towns  Commissioners 
stated  that,  "the  value  of  the  solid  portions  of  sewage 
being  small,  all  attempts  at  realising  profits  from  its 
preparation  have  signally  failed  ;"  and,  in  1870,  their- 
successors,  the  Rivers  Pollution  Commissioners,  express 
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•  rnimlar  opinion.  They  tell  na  that,  "experience  has 
warned  themannfiictarer  of  these  feeble  manures  that 
the  value  indicated  by  chemical  analysis  cannot  be 
.«oimted  on  in  the  market."  Dr.  OdUing  speaks  of 
another  sswage  mannre  as  "  so  extremely  poor."  Krepp 
says,  "  These  instances  are  enough  to  prove  that  solids 
extracted  from  fluid  sewage  cannot  be  manafactured 
into  dry  manure  so  aa  to  pay  for  the  trouble ;"  and  Mr. 
Corfield,  the  author  of  the  "Treatment  and  Utilisation 
of  Sewage,"  gives  his  testimony  that  "the  manures  that 
they  produce  are  in  every  case  very  inferior,  as  may  be 
expected  from  the  known  value  of  the  sewage  con- 
atituents  that  can  be  precipitated."  Nevertheless,  sewage 
manure  schemes  prosper,  showing  this — ^if  they  show 
nothing  more — that  the  object  aimed  at — ^viz.,  the  satis- 
factory utilisation  of  sewage  slush,  is  one  of  the  utmost 
importance  to  the  community,  and  this  must  be  my 
apology  for  bringing  my  own  scheme  before  you  this 
evening. 

It  must  be_  conceded  that  the  plan  for  dealing  with  the 
qaestion  which  I  am  about  to  propose  will,  at  first  sight, 
appear  even  less  calculated  than  the  manure  schemes  to 
accomplish  the  desired  object ;  but  a  very  small  amount 
of  chemical  knowledge,  and  a  few  words  of  explanation, 
■will  render  the  reasunableness  of  the  process  evident, 
and  remove  any  objection  which  ignorance  may  raise  to 
•the  employment  of  a  material  so  prepared. 

Before  entering,  however,  upon  the  explanation  of  the 
process,  I  desire  to  call  your  attention  to  one  feature  of 
my  plan  of  dealing  with  sewage,  not  neeeanri/  to  the 
«nocessful  treatment  of  the  sludge,  but  conducive  to 
•good  results,  and  highly  desirable  from  a  sanitary  point 
ofview. 

•  The  attention  of  the  public  was  forcibly  called,  toward; 
the  end  of  last  year,  to  the  evil  results  which  may  arise 
irom  the  escape  into  our  houses  of  sewer  gases,  generated 
by  the  decomposition  of  the  organic  matters  in  sewage ; 
and  any  method  which  would  tend  to  lessen  the  proba- 
bilities of  the  danger  which  the  nation  then  incurred 
from  this  canse  is  well  worthy  of  its  attention. 

_  In  the  precipitation  of  sewage,  and  for  its  deodorisa- 
iion,  it  has  been  tho  practice  alveaj^s  to  introduce  the 
necessary  chemicals  at  or  near  the  depositing  tanks,  and 
to_  employ  mixing  machinery  to  agitate  the  chemicals 
■with  the  sewage  water  to  be  operated  npos.  However 
perfect  such  machinery  may  be,  tho  mixture,  when  large 
bodies  of  fluid  are  present,  remains  incomplete,  and 
mnch  of  tho  material  introduced  passes  off  in  the 
effluent  water  without  doing  its  work.  To  obviate  this, 
I  have  introduced  the  chemicals  at  a  point  of  the  sewer 
at  a  long  disbinco  from  the  outfall,  and  have  taken  ad- 
vantage of  the  motion  of  the  water  to  procure  their 
thorough  admixture  with  the  sewage. 

The  first  imi)ression,  when  such  a  plan  is  proposed,  is 
that  the  precipitation  will  take  place  in  the  sewer,  and 
-that  an  accumulation  in  the  bottom  of  the  drain  of  the 
precipitated  matters  must  result,  but  this  is  not  the  case. 
Onthe  contrary,  the  slimy  glutinous  nature  of  untreated 
■Bwage  is  destroyed  by  the  precipitation,  and  in  lieu  of 
the  slime  wo  obtiin  a  sort  of  curdling,  and  a  multitude 
of  small  floating  particles  are  produced,  which  actually 
clean  and  scour  the  drain  instead  of  choking  it.  Thus 
it  follows  thiit  no  fecal  matter  is  left  to  fester  and  putrify 
on  the  sides  and  bottoms  of  tho  sowers,  and  the  whole  of 
tho  sewage  is  delivered  at  the  outfall  in  a  fresh  condition, 
deodorised  in  the  most  effectual  manner  which  the 
chemical  employed  can  bring  about.  At  Ealing,  where 
this  system  is  being  carried  out  by  my  brother,  Mr. 
T.  W.  Scott,  subject  to  the  supervision  of  Mr.  C. 
Jones,  the  engineer  of  the  Local  Board,  the  results 
are  very  striking.  The  sewerage  has  two  main  branches, 
one  from  the  railway  station  end  of  the  village,  the 
other  from  Ealing  Dean,  and  the  lime  is  introduced  in 
the  former  one  at  a  distance  of  three  minutes'  walk  from 
the  station  and  twentjr  minutes'  walk  from  the  tanks. 
In  this  branch  the  drain  is  clean  throughout;  from  tho 
HaBng  Dean  sewer,  with  each  flooding  from  heavynins, 


we  get  down  a  quantity  of  decomposing  sewage,  and  tlie 
drain  is  found  to  be  greasy,  slimy,  and  coated  witb  black 
deposit.  Moreover,  in  the  first  drain,  the  formaticMl  of 
sewer  gases  being  arrested  by  the  rapid  remowal  cf 
matters  which  might  otherwise  pntrii^-,  the  atmospheve 
of  the  drains  is  found  to  be  so  inoffensive  as  to  occacion 
little  annoyance  to  the  workmen  who  visit  them.  Xbe 
importance  of  these  results  cannot  be  over-rated,  and 
this  mode  of  introducing  the  chemicals  has  no  less  an 
authority  in  its  favour  than  that  of  the  IVeaident  of 
the  Civil  Engineers,  who  recommends  its  adoption  for 
Birmingham. 

All  processes  for  the  precipitation  of  sewage  dejad 
for  their  efficiency  upon  a  very  simple  action.  Seinge, 
as  has  been  said,  is  slimy  and  glutinous.  Tboagh 
the  grosser  particles  in  the  liquid  will  snbride  a 
stancUng,  the  liquid  will  not  clear  itself  nnleaa  t 
coag^ttlation  is  produced  in  it  which  can  lay  hold  <d 
the  solid  luspended  nutten.  The  tSect  of  adding 
chemicals  which  will  unite  with  some  substance  in 
the  fluid,  or  with  each  other,  is  to  prodnoe  this 
coagulation.  It  thus  happens  that,  with  the  mimeiBl 
matter  so  formed,  the  whole  of  tlie  fecal  matters  are 
entangled  and  subside,  leaving  the  liquid  more  or  leas 
colourless  and  bright.  HoM  fecal  matten  consaat  in 
large  part  of  organic  oompoonds,  which,  whan  dried. 
and  distilled,  yield  great  quantitiea  of  inflammaUe 
gases.  In  India,  indeed,  they  have  been  used  for  Ulomi- 
nating  purposes.  The  dried  slush  will  bum  fredj 
when  collected  in  some  quantity.  This  fuel  plavv 
an  important  part  in  my  process,  as  will  heretfiv 
appear. 

'Varioas  methods  have  been  employed  for  the  piecapjb- 
tion  of  sewage,  and  the  mere  enumeration  of  them  wmii 
occupy  more  time  than  we  have  at  oui  disposal,  tbtj 
of  them  clarify  aod  deodorise  the  sewage  in  a  ■mj 
satisfactory  manner,  but  the  expense  of  ttie  ehemicaii 
necessary,  and  the  worthlessness  of  the  products  obtained, 
have  been  a  bar  to  their  successful  application.  Tbey 
have,  consequently,  one  after  ^e  other,  been  abandoaed, 
and  have  often  been  prenounoed  nnsatisfactoiy,  owiag  to 
the  economical  views  of  the  governing  bodiesw  the  plaeaa 
which  have  tried  them,  and  which  have  led  ts  sock  a  re- 
duction of  the  chemicals  used  as  entirely  to  vitttta  tlie 
process.  It  is  manifestly,  tiierefore,  of  irap<Rtaiioe  that 
the  chemicals  employed  ahonld  be  of  the  cheapest  poaaiUe 
description ;  for  m  proportion  to  their  value  wili  be  the 
likelihood  of  the  reeurrenoe  of  sock  economy  when  the 
slightest  difficulty  or  delay  arises  in  the  advantageoa 
disposal  of  the  product ;  and  this  difficulty  has  been  <■« 
of  the  worst  drawbaobi  to  every  process  yet  tried.  0( 
all  the  precipitating  ingredienti  yet  employed,  lias  las 
proved  the  simplest  in  application,  and  least  costly.  Dr. 
Letheby,  writing  in  the  medical  press,  observes  OD  U: — 
"  In  a  sanitaiy  point  of  view,  the  careful  preoipitatiaB  «f 
sewage  with  ume  has  undoubtedly  been  ray  saooesafiil, 
although  it  has  net  been  found  a  snooess  conuDaraally  ; 
for  the  precipitate  is  ohiefly  composed  of  otfbonate  of 
lime  and  non-nitrogenous  organic  matter."  Wherever, in- 
deed, this  process  has  been  fiurly  tried,  a  remarkable 
improvement  of  the  neighbouring  streams  has  talaa 

?l«ce.  "The  Tottenham  Local  Board  of  Health,"  sstb 
>r.  Letheby,  "  were  so  pleased  with  the  procMS,  tliatm 
the  early  part  of  1857  they  published  a  testimomal  to 
the  effect  that  Mr.  Higgs  was  treating  in  a  most  satis- 
factory manner,  the  sewage  of  from  thuty  to  fbrty  miles 
of  sewers,  and  discharging  the  snpematantwater  in  a  com- 
paratively pure  state  into  the  river  Lea,  so  that  tte  Board 
were  thus  enabled  to  sewer  and  drain  their  popnlou 
district  without  annoyance  to  anyone.  At  Leicester, 
also,  in  1858,  three  years  after  Mr.  Wickateed's  works 
had  been  established,  the  river  Soar  had  become  changed 
from  a  most  foul  and  pestilential  stream  into  a  com- 
paratively pure  river,  for  before  the  sewage  was  purified 
by  Mr.  Wicksteed's  (lime)  process,  the  water  of  the  ttver 
was  black  wiUi  decomposition,  all  the  fish  and  aqutfic 
plants  had  been  killed,  uid  persona  expoaod  to  its  infloBDea 
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I  ooutaotly  ill.  At  UieBelgraTe  Kill,  wbioh  is  joit 
below  the  point  were  the  sewage  enters  the  river,  the 
fonhicas  of  the  stream  was  such  that  in  summer  time  the 
'water  of  the  mill-dam  appeared  to  boil  with  putrefaotion, 
ajad  the  stench  was  intolerable.  So  large  indeed  was 
tlie  quantity  of  sulphuretted  hydrogen  evolved  from  the 
'water,  that  the  silver  in  the  men's  pockets  turned  black 
in  a  few  hours,  and,  as  might  be  expected,  those  who 
'worked  at  the  mill  were  constantly  affected  with  diarrhoea, 
and  rapidly  fell  off  in  health.  One  man  only,  out  of 
thirty,  in  eighteen  years,  had  been  able  to  withstand  the 
effects  of  the  effluvium,  and  he  it  was  who  gave  us  an 
account  of  the  matter.  But  soon' after  the  lime  process 
had  been  adopted,  the  river  presented  an  entirely  different 
appearance,  for  aquatic  plants  had  begun  to  flourish,  the 
fish  had  returned,  the  black  mud  had  ceased  to  accumu- 
late, and  the  mill-dam  was  no  longer  offensive.  All 
along  the  stream  the  people  spoke  of  the  diange  with 
satisfaction,  for  the  process  had  evidently  fulfilled  the 
requirements  of  the  local  Act  of  Parliament,  which 
demands  that  the  sewage  water  discharged  into  the  river 
&om  the  works  shall  not  occasion  a  nuisance,  or  be 
injorious  to  the  health  of  those  who  live  or  are  employed 
upon  the  banks  of  the  stream."  Dr.  Letheby  goes  on 
to  say: — "At  first  the  patentees  of  this  process  were  so 
■anguine  of  commercial  success,  and  enterlained  such 
extravagant  opinions  of  the  fertilising  power  of  the  dried 
sewage  precipitate,  which  they  called  "  sewage  guano," 
that  great  and  nnnecessary  expense  was  encountered 
in  the  construction  of  the  works  at  Tottenham  and 
X^icester.  They  were  bmlt,  in  fact,  ■with  a  view  to 
commercial  profit  rather  than  for  sanitary  purposes; 
and,  therefore,  as  soon  as  it  was  feund,  from  ex- 
perience, that  the  mann&otnred  product  had  little  or 
no  agricultural  value,  and  that  the  undertaking  was 
improfitable,  Uie  works  were  abandoned  by  the  patentees 
and  transferred  to  the  local  authorities.  In  the  case  of 
Tottenham,  the  machinery  and  plant,  erected  at  great 
cost  by  Mr.  Higgs,  was  purchased  at  an  almost  nominal 
price  by  the  local  board,  who  could,  therefore,  well  have 
afiTorded  to  use  their  property  for  sanitary  purposes ;  but 
instead  of  this,  although  ample  proof  had  been  afforded 
of  their  sanitary  capabilities  (as  witnessed  by  the  testi- 
monial of  the  Board  to  Mr.  Higgs  in  the  month  ofFebruary, 
1867),  yet  they  were  so  neglected  and  improperly 
managed  as  to  have  become  at  last  a  mere  pretence  of 
tho  objects  for  which  they  were  desigrned  and  employed. 
The  contrast,  indeed,  between  the  condition  of  things  in 
1857,  as  described  in  the  testimonial  of  the  Board,  and 
subsequently  was  most  marked ;  for  at  that  time— to  use 
the  language  of  the  testimonial — the  supernatant  'water 
was  discharged  in  a  comparbtively  pure  state  into  the 
river,  so  that  the  Board  by  these  means  was  able  satis- 
iactorily  to  sewer  and  drain  their  populous  district,  and 
dispose  of  the  sewage  without  annoyance  to  anyone. 
Almost  as  soon,  however,  as  the  works  had  passed  into 
the  hands  of  the  local  authority,  the  process  was  so 
imperfectly  conducted  that  the  trustees  of  the  Hiver  Lea 
were  obliged  to  commence  legal  proceedings,  on  account 
of  tike  pollution  of  the  river  and  the  nuisance  created  by 
the  discharge  of  foul,  undefecated  sewage  from  the  works, 
and  this  at  last  became  so  serious  that  an  injunction 
was  obtained  to  prohibit  the  offensive  practice  of  the 
Board." 

Dr.  Letheby  then  states  that  at  Leicester  also  the  pro- 
cess had  recently  been  seriously  neglected,  and  that  at 
the  time  of  a  visit  which  he  had  paid  to  the  works  the 
uttmattd  guantitj/  of  liau  necasary  teat  not  bting  uatd,  and 
the  river  was  fast  returning  to  the  unwholesome  condition 
in  which  it  was  before  Mr,  Wioksteed  established  his 
works.  The  annual  cost  of  conducting  the  works  being 
about  £1,400,  and  the  sale  of  the  manure  amounting  only 
to  d£400,  the  loss  had  led  to  greater  and  greater  neglect 
in  the  conduct  of  the  works,  and,  as  Dr.  I«thsby  adds, 
"It  is  not  unlikely  that  the  foul  condition  of  the  river 
.aay  be  'wrongly  attributed  to  a  &ilure  of  the  lime 
.'^pieceta  ftr  te,  rather  than  to  the  carleaaaeia  and  false 


economy  of  those  who   hare   had  the    managemeot 
of  it." 

The  precipitation  of  sewage  by  lime,  however,  haa 
been  generally  regarded  by  chemists  as  satisfactory, 
whenever  a  sufficiency  of  lime  for  the  purpose  has  been 
smployed.  Dr.  Hofmann,  Mr.  Witt,  Dr.  Clark,  Dr. 
Grace  Calvert,  Mr.  Versmann,  Dr.  Frankland,  Dr. 
Odling,  Dr.  Angus  Smith,  Mr.  Aiken,  Dr.  Alfred  S. 
Taylor,  Dr.  Normandy,  and  Dr.  Miller,  have  all  testified 
to  its  efficiency  when  fairly  used ;  and  wherever  it  has 
failed,  the  failure,  as  Dr.  Letheby  says,  is  entirely  due  to 
the  carelessness  and  parsimony  of  those  who  have 
hitherto  had  the  management  of  the  process.  Lime  is 
one  of  the  principal  precipitating  ingredients  of  both 
the  phosphate  and  sulphate  of  alumina  systems. 

At  the  commencement  of  my  paper,  I  suggested  that, 
the  civilised  being  preferred  taking  the  chance  of 
poisoning  his  neighbour  who  lives  below  him  on  tho  river, 
to  having  his  own  senses  of  sight,  or  smell,  or  his  senti- 
ment, outraged ;  and  I  might  with  equal  truth  have  added 
that  the  philanthropy  of  Iiocal  Boards  and  other  parish 
authorities  begins  and  ends  at  home.  A  measure  which 
would,  for  the  benefit  of  other  communities,  tax  the  rate- 
payers who  elect  them,  can  never  find  favour  with  such 
bodies,  and  amongst  the  evils  of  the  water  carriage  is  the 
facility  which  it  gives  for  transferring  the  whole  of  one's 
own  nastiness  to  the  dwelling  of  one's  neighbours.  Even 
that  great  and  good  man,  Dr.  Johnson,  could  not  resist 
the  temptation  of  throwing  the  snails  he  found  in  his  own 
garden  into  the  garden  adjoiniog,  and  it  is  improbalde 
that  any  place  in  the  kingdom  will  be  found  sufficiently 
unselfish  to  tax  itself  for  the  sake  of  the  health  and  com- 
fort of  the  next  parish.  Injnnction  and  compulsion  are 
the  only  remedies  a'vailable. 

In  such  matters,  however,  the  probable  influences  of 
parsimony  on  the  success  of  a  process  ought  not  to  be 
neglected,  and  it  is  among  the  advantages  of  the  process 
I  am  proceeding  to  describe  to  yon,  that  the  materials 
employed  are  not  only  the  cheapest  available  for  the 
purpose,  but  for  the  particular  object  to  which  I  apply 
them  no  saving  is  effected  by  scamping  their  use. 

We  owe  the  lime  process  to  a  treatment  for  softening 
and  purifying  water  patented  by  Dr.  Clark,  in  1841.  He 
showed  that  carbonate  of  lime,  being  to  some  cansideB- 
able  extent  soluble  in  solution  of  carbonic  aoid  gaa, 
and  scarcely  so  in  pure  water,  it  was  only  necesaaiy 
to  add  to  water  thus  impregnatiad  a  sufficiency  of  quick 
lime,  to  combine  with  the  free  carbonic  acid  gas,  in 
order  to  precipitate  both  the  dissolved  carbomite  of 
lime  and  that  which  is  formed  by  the  combination 
of  the  quick  lime  added  and  such  carbonic  acid.  It 
was  also  found,  in  the  application  of  this  process,  that 
the  precipitate  thus  produced  removed  from  the  water  a 
notable  quantity  of  dissolved  organic  matter,  as  well  as 
impurities  held  in  suspension,  and  hence  its  great  value 
as  a  precipitant  of  sewage.  Now,  a  much  smaller  amount 
of  lime  than  is  sufficient  to  throw  out  of  solution  all  the 
carbonate  of  lime  present  will  suffice  to  produce  clarifica- 
tion after  standing.  There  are  phosphoric  acid  and 
various  fatty  acids,  besides  carbonic  acid,  present  in  the 
sewage  water,  which  will  produce  pre<'ipitates  with  lime ; 
and,  until  the  carbonio  acid  is  saturated,  each  quantum  of 
lime  added  will  produce  a  double  quantity  of  lime  in  the 
deposit,  by  throwing  out,  as  has  been  said,  not  only  the 
carbonate  of  lime  m  solution,  but  also  the  introduced 
lime,  by  its  combination  with  the  carbonic  acid,  which  up 
to  the  period  of  this  addition  held  the  carbonate  of  lime 
in  solution  as  a  bicarbonate.  Consequently,  if  the 
mineral  deposit  thrown  down  by  the  lime  has  any  com- 
mercial value — and  I  hope  to  show  you  that,  in  the  minds 
of  those  best  capable  of  judging,  it  has—there  is  an 
economy  in  not  being  too  niggardly  in  its  use. 

Another  substance  which  has  a  recognised  purifying 
and  decolorising  action,  and  which  is  at  the  same  time 
generally  available,  and  of  nominal  cost,  is  clay.  Clay  has 
been  used  for  defecating  sewage,  both  in  Jts  ordmary 
conditions  and  partiaUy  di«K(lv^|m^ia*Hnfi¥W»    In 
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tiie'A  B  C  process,  out  of  2,681  parts  by  weight  of  nre- 
cipitatine  compound,  it  is  specified  that  26  parts  shall  be 
bomed  clay,  1,900  parts  ordinary  clay,  and  600  parts  of 
almn,  of  which  alumina — an  important  ingredient  of 
clay -forma  part.  Again,  in  the  sulphate  of  alumina 
process,  forerery  100,000  gallons  of  sewage.  Dr.  Anderson 
usedj  according  to  Dr.  Letheby,  9}  cwt.  of  sulphated 
material,  compounded  in  the  proportion  of  1  part  of 
common  sulphuric  acid  to  2  parts  of  ordinary  clay, 
mixed  with  its  own  bulk  of  water ;  and,  in  some  form 
or  other,  clay  is  an  ingredient  specified  in  many  other 
sewage  processes.  In  fact  it  is  a  well-recognised  fact 
that  alumina  and  oxide  of  iron,  even  in  the  condition  in 
which  they  exist  in  common  earth,  have  the  power  of 
absorbing  noxious  guses,  fixing  soluble  organic  matters, 
and  of  omerwise  purifying  sewage. 

In  lime  and  clay,  then,  we  have  these  two  snbetances 
readily  obtainable  everywhere — the  one  at  little  cost  and 
the  other  at  a  nominal  price — and  well  calculated  for  pre- 
cipitating and  defecating  sewage.  Moreover,  those 
SQMtances  react  on  each  other,  and  thereby  increase  the 
effect  which  each  separately  is  capable  of  producing. 
Supposing  we  have  finely  divided  clay  suspended  in  pure 
water,  the  addition  of  lime  will  cause  the  particles  of  clay 
instantly  to  collect  and  precipitate.  There  is,  in  &ct, 
considerable  affinity  between  lime  and  clay. 

It  so  happens  that  these  ingredients,  carbonate  of  lime 
(the  substance  precipitated  on  the  addition  of  lime  to 
ordinary  sewage  water)  and  clay,  are  the  chief  components 
of  those  limestones  which  yield  on  calcination  hydraulic 
limes  and  hydraulic  cements.    This  discovery  was  first 
made  by  Smeaton,  the  celebrated  engineer,  who  says, 
•"  I  have  never  found  any  limestone  containing  clay  in  a 
considerable  quantity  but   what  was  good    for  water 
bnilding."     Subsequently,  Yicat  determined  the  propor- 
tions of  clay  which  it  wns  necessary  limestones  should 
contain,  in  order  to  yield  limes  possessing  in  greater  or 
less  degree  the  property  of  setting  in  water.    He  found 
that  limestones  containing  from  8  to  12  per  cent,  of  clay 
yielded,  on  calcination,  limes /wd/y  hydraulic ;  that  lime- 
stones containing  from  16  to  18  per  cent,  yielded  hydraulic 
limes ;  and  those  containing  from  20  to  26  per  cent,  of 
clay   yielded    eminently   hydraulic    limes.      Acting  on 
these  principles,  Yicat  established  a  factory  at  Mendon, 
near   Paris,    at  which    artificial   limes   are  made   by 
calcining  mixtures  of  chalk  (carbonate  of  lime)  and  clay 
in  the  proportions  necessary  to  give  the  required  results. 
In  this  country  also,  and  abroad,  the  so-called  Portland 
cement  has  been  made  by  calcining  at  a  high  temperature 
76  per  cent,  of  chalk  (or  carbonate  of  lime  ground  to 
powder  when  chalk  is  not  available)  intimately  mixed 
with  26  per  cent,  of  clay.    The  process  commences  by 
triturating  together  in  a  wash  mill  chalk  and  clay  in 
those  proportions  with  a  large  quantity  of  water.    From 
the  chalk   mill   there    is   an  overflow  by  which   the 
water,  which   is   constantly   running   into    the  wash 
mill,   may  pass  oflf,    carrying  with   it    some    of   the 
chalk  and  clay  in  suspension.     The  milky  fluid  thus 
produced  is   allowed   to   run   into  large  tanks  or  is 
•  pumped  into  them,  the  coarser  particles  being  detained 
in  the   channels  leading  to  the  tanks    by  catch  pits, 
or  some  other  means.    When  the  tanks   are  full,  the 
solid  matters  are  allowed  to  subside,  the  top  water  is 
'  drained  off  as  far  as  possible,   and  the  operation  of 
rmming  the  mixture  into  the  tanks  is  again  commenced. 
As  the  matters  in  suspension  do  not  very  readily  settle, 
the  process  of  filling  the  tanks  with  the  mixture  is  slow 
and  tedious  ;  owing,  also,  to  the  greater  fineness  of  the 
division  of  the  clay  than  can  be  produced  by  reducing 
chalk  to  a  powder,  there  is  a  considerable  tendency  to 
■opaiation between  the  chalk  and  the  impalpable  particles 
of  day,  which  is  rectified  as  far  ss  maybe  by  subsequent 
admixture  of  the  compounds,  either  in  the  process  of  re- 
-moval  for  drying,  or  after  the  mixture  has  been  burned 
-t*>  cement  and  ground  to  powder. 

^  It  will  be  readily  seen  that  there  must  be  a  great  I  nuiianceT"      "  The  suspended'  matters  in  sewage  an 
"Similatity  between  the  compound  thus  produced   and '  always   very   offenaiTe,  and  that  it  the  rsason  why 


that  which  results  from  introducing  quick-lixne  aai 
clay,  in  the  proper  proportions,  for  cement  or  hydxanS: 
lime,  into  a  dnin  at  some  distance  from  the  aettlii^ 
tanks,  or  into  suitable  mixing  vessels,  where  the  ingiv- 
dients  can  be  thoroughly  incorporated  with  the  sevngt 
water  and  with  each  other. 

The  chief  points  of  difference,  which  are  entirely  i: 
favour  of  the  sewage  process,  are : — 

1st.  The  more  intimate  mixture  which  can  t>e  Inonght 
out  in  the  sewage  water,  owing  to  the  impalpable  natoe 
of  the  precipitate  of  carbonate  of  lime  which  talcea  jibes 
on  the  addition  of  the  lime. 

2nd.  The  more  rapid  settlement  of  the  ae^rwigtf^- 
cipitote  than  the  mixture  of  chalk  and  clay. 

3id.  The  amount  of  organic  matters  which  is  cmini 
down  from  the  sewage  with  the  carbonate  of  lime  ni 
clay,  and  which  will  serve  for  the  fuel  to  bim  tki 
mixture  to  lime  or  cement. 

The  amount  of  fuel,  indeed,  which  the  slush  will 
afford  is  so  large,  that  in  the  absence  of  any  better  modt 
of  getting  rid  of  the  nuisance,  and  in  consequence  d 
the  loss  which  results  from  attempting  to  deal  with  h 
as  a  manure,  it  has  been  proposed  to  destroy  it  In- 
burning  it. 

Mr.  Thomas  Hawksley,  President  of  the  Instttote  of 
Civil  Engineers,  for  instance,  gave  in  evidence,  a  week 
or  two  since,  before  the  Committee   of  the  Honae  d 
Commons  on  the  Birmingham  Sewerage  Bill,  the  opiidai 
that  "  it  was  practicable  to  bum  the  sludge,  whidi  cos- 
tained  a  great  deal  of  combustible  matter,"  and  Mr.  f. 
J.  Bramwell,  C.E.,  also  gave  evidence  that  "  the  sloip 
deposited  at  Saltley  contains  about  16  per  cent,  of  ■i' 
matter,  and  of  that  40  per  cent  is  combnstibla  '■' 
therefore  could  be  used  as  fuel."     Professor  Abel,  sat  d 
the  members  of  the  Council  of  this  Society,  who  faatVi 
many  years  given  great  attention  to  the  question  d 
limes  and  cements,  after  witnessing  one  of  the  earii«(t 
experiments,  gave  the  points  we  have  been  conaideiisg 
careful   attention,   and  arrived  at  the  concloaion  that 
the  gain   in  lime  and    other  mineral  matters  deiired 
from  the  sewage  water,  the  collection  froin  the  sewa^^ 
of  combustible  matter  required  for  the  bumiiig  of  tho 
deposit  into  cement,  and  the  thorough  incorporation  of 
the  cement- producing  materials,  must  combineto  render 
the  production  of  cement,  through  the  agency  of  tlus 
method  of  sewage  tteatment,  a  profitable  bmineas  in 
large  towns. 

After  the  mixture  of  the  ingredients  has  been  made^ 
and  the  top  water  drained  off,  the  subsequent  opentiaaa 
are  similar,  whether  the  process  is  that  ordinarily  «•- 
ployed  for  making  cement,  or  the  one  now  prspofed. 
In  each  case  the  mixture  baa  to  be  dried,  and  thii  open- 
tion  may  be  performed  most  readily  on  tiled  flooi,  wifil 
heated  flues  beneath  them,  such  as  are  used  in  ^ 
potteries  for  drying  clay. 

It  might  be  supposed  that  the  process  of  drying  tix 
sewage  matters  which  are  precipitated  with  the  lime  and 
clay  would  be  a  very  disagreeable  one,  but  it  is  not  aok 
I  here  exhibit  to  you  some  of  the  deposit  in  question,  a 
portion  of  which  is  also  undergoing  the  drying  procen 
on  the  table,  and  you  will  find  them  quite  inollenirra. 
Even  afler  four  months,  we  have  found  that  the  deposit 
is  still  without  smell ;  and  though  the  time  of  the  year  at 
which  the  experiment  has  been  made  may  have  been 
very  favourable,  yet  it  can  hardly  be  doubted,  that  even 
in  the  heat  of  summer,  the  depoait  would  remain  ftee 
from  smell  for  some  days,  and  it  could  be  treated,  if 
necessary,  day  by  day.  In  order,  however,  that  on  so 
important  a  point  as  this  you  may  have  the  fiiQert 
evidence,  I  will  again  refer  yon  to  that  recently  gins 
before  the  Committee  of  the  House  on  the  Biraio«Ma 
Sewerage  Bill  on  this  question.  Dr.  Yoelcker,  oonsdtiBg 
chemist  of  the  Royal  Agricultural  Society,  stated: — 
"Experiments  as  to  making  cements  from  detritas 
I  according  to  General  Scott's  plan,  are  by  no  meaaa  a 
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populAtions  are  bo  anzioiu  to  get  rid  of  them.  If 
they  were  allowed  to  accumulate,  they  would,  of  course, 
get  into  a  state  of  putrefaction,  but  you  can  use 
chemical  action  npon  them,  and  eren  when  they  accu- 
mulate for  a  certain  lime— by  General  Scott's  plan, 
especially — they  can  be  kept  free  from  putre&ctton." 
Dr.  Franklaod,' Professor  of  Chemistry  at  the  Ck>llege  of 
Chemistry,  and  one  of  the  Kivers  Pollution  Commis- 
sioners, says  of  the  lime  and  clay  process  of  pre- 
cipitation : — "  The  deposit,  also,  would  be  absolutely  in- 
oaoroos;"  and  Mr.  F.  J.  Bramwell,  C.E.,  states: — "No 
injory  would  be  likely  to  arise  in  the  way  of  nuisance 
from  dealing  with  the  sludge  in  the  manner  proposed." 

Having  cleared  away,  as  I  trust,  any  doubts  yon  may 
tiare  as  to  the  inoffensireness  of  the  process  of  drying, 
I  proceed  to  the  last  stage  of  the  manufacture,  in  which 
also  some  very  unfounded  suspicions  may  naturally  exist 
in  the  minds  of  those  who  have  not  had  the  advantage 
of  that  technical  education  concerning  which  so  much 
is  said   and   so   little  done.      Before,  however,  taking 
up  the  question  of  calcination  of  the  dried  deposit,  I 
ought  to  call  your  attention  to  the  fact  that  in  the  dry 
condition  the  compound  baa  by  no  means  a  disagreeble 
odour.     I  can  hardly  say  of  it,  as  it  is  said  of  the 
Chinese  "  tafo,"  a  somewhat  similar  material,  that  it  has 
the  smell  of  violets,  but  I  am  quite  certain  that  no  one 
would  have  the  least  suspicion  of  its  origin,  either  from 
its  appearance  or  odour.     Some  visitors  to  the  works, 
indeed,  have  pronounced  that  it  has  the  smell  of  new 
bread ;  but  I  leave  it  to  you  to  judge  of  this  for  yourselves. 
I  have  provided  a  small  store  of  the  componna  for  distri- 
bi^on.  The  compoimd  may  be  either  completely  dried  on 
the  flues,  or  it  may,  when  it  has  reached  a  cmtun  con- 
sistency, be  made  into  brickt  and  allowed  to  dry  in  the 
air,  as  has  been  done  with  the  specimens  which  I  have 
passed  round  for  your  examination.    In  this  dry  con- 
dition, the  deposit  can  be  preserved  for  any  time  without 
creating  the  slightest  nniaance,  and  it  is  busily  necessary 
to  point  out  that,  from  the  commercial  point  of  view,  it 
is  of  no  small  consequence  that  the  raw  material  should 
be  inexpensive,  especially  when  it  is  possible  that  the 
Aoished  manu&cture  may  remain  on  lumd  for  sometime. 
To  give  an  example  of  what  I  mean,  I  may  explain  to 
you  that  the  deposit  which  they  are  now  obtaining  from 
the  Leeds  sewage  is  not  being  disposed  of  as  it  is  pro- 
duced, and,  as  I  understand,  it  is  the  intention  of  the 
Native  Guano  Company   to   preserve   it   for   twelve 
months,  in  order  to  improve  its  quality  by  fermentation. 
Now,  the  value  of  the  materials  required  for  precipitating 
252,352  pollens  is,  according  to  the  Bivers  Pollution 
Commissioners,  £1  18s.  6d.,  without  assigning  any  value 
at  all  to  the  1,155 lbs.  of  clay  used,  and  the  Tibs,  of 
blood,  whereas  the  value  of  materials,  including  the 
clay,  used  in  the  cement  process  for  the  same  quantity 
•of  water  would  not  exceed,  in  the  generality  of  cases, 
4s.  6d.,  and  could  not  in   any  place  in  the  country 
exceed  Ts.  6d. 

On  these  data,  a  year's  supply  of  chemicals  at  a  place  like 
I«eds  would,  in  the  A  B  C  process,  which  is  no  w  being  tried 
there  on  a  portion  of  the  sewage,  cost  upwards  of  £30,000 
per  annum.  The  supply  of  materials  for  the  siime  period 
for  the  cement  process  would  nut  exceed  £6,000  or 
£7,000.  I  say  nothing  about  the  value  of  the  manure 
resulting  from  the  A  B  C  process,  or  the  cement  produced 
by  mine,  the  point  to  which  I  desire  to  draw  your  at- 
tention here  being  simply  the  amount  of  capital  required 
for  the  purchase  of  the  materials  in  the  two  cases. 

For  the  phosphate  of  alumina  process  the  cost  of  the 
chemicals  would  exceed  £45,000  per  annum  in  such  a  case 
OS  Leeds,  and  for  the  sulphate  of  alumina  system  would 
cooiiderably  exceed  £20,000  per  annum. 

To  return,  however,  to  the  question  of  calcination.  It 
has  been  constantly  objected,  by  persons  unacquainted 
with  the  elements  of  chemistry,  that  cement  derived  from 
such  a  source  must  have  some  of  the  objectionnhle 
qosl)^  of  sewage,  and  must  therefore  be  unsuited  for 
'      plastering  the  walls  o^  our  houses ;  but  people  do  not  con- 


sider that  to  employ  the  material  as  manure  for  tha  vege- 
tables they  est  is,  in  itself^  tax  more  repugnant  to  our 
natural  feelings.  I  am  told  that  when  some  cement,  pre- 
pared from  sewage  was  a  few  days  since  exhibited  to  a 
party  of  gentlemen,  some  of  them  could  not  be  induced 
to  touch  it,  though  they  were  informed  that  the  material 
had  been  subjected  to  calcination  at  a  high  temperature, 
and  that  every  objectionable  element  which  the  sewage 
deposit  may  have  once  contained  had  been  resolved  into 
perfectiy  lukTmleas  inorganic  compounds.  I  wonder  if  the 
same  gentlemen  had  Men  informed  that  the  v^etables 
before  them  at  thdr  dinner-table  were  from  Mr.  Morg^an's 
sewage-farm  at  Barking,  they  would  have  turned  {torn 
them  with  equal  disgust  ?  And  yet,  if  the  fears  of  some 
writers  on  this  subject  are  well-grounded,  disgust  in  the 
latter  case  would  not  be  without  some  reason.  Passing 
by  the  question  whether  water-cresses  grown  in  sewage 
water  produce  diarrhcea,  or  feeding  cows  on  sewage  grass 
causes  their  milk  to  turn  sour  more  quickly,  or  whether 
such  feeding  introduces  parasitic  disease  into  our  beef 
and  mutton,  it  must  be  admitted  that  organic  life  is 
materially  modified  by  the  food  it  lives  upon,  but  no  one 
with  the  slightest  pretension  to  scientific  knowledge 
would  assert  that  a  smgle  particle  of  a  deleterious  nature 
can  be  left  in  sewage-made  cement  after  calcination.  On 
the  other  hand,  many  will  be  found  who  will  contend 
that  the  practice  of  irrigation  with  sewage  from  which 
the  fecal  matters  are  not  removed  is  liablo  to  cause 
diseases  of  a  serious  nature,  as  well  as  a  dreadful  nuisance, 
and  that  the  only  certain  way  of  preventing  the  propaga- 
tion of  the  seeds  of  infection  which  may  reside  in  the 
slush  is  to  destroy  them  by  fire, 

I  think  I  may  venture  to  assert,  in  short,  that  the 
strongest  advocates  of  irrigation  or  of  filtration  are  in 
favour  of  the  removal  of  the  slush  as  a  preliminary 
measure ;  that  most  of  the  authorities  prefer  that  this 
should  be  done  by  preeipitation ;  that  few  of  the  chemists 
who  have  studied  the  question  of  manures  will  admit 
that  sufficient  fertilising  ingredients  can  be  found  in  the 
slush  to  pay  for  the  expense  of  collecting  and  drying 
the  material ;  that  the  plan  of  burning  the  slush  com* 
mends  itself  to  most  of  the  chemists  and  engineers  who 
have  considertd  the  various  modes  of  getting  rid  of  its 
nuisances ;  ( nd  that  the  combination  of  the  destruction 
of  the  slush  by  fire  with  the  preparation  of  cement,  for 
which  the  excellent  precipitants  and  deodorisers,  lime 
and  clay,  are  precisely  suited,  offers  the  best  prospect  of 
turning  an  otherwise  waste,  useless,  and  noxious  product 
into  a  mirketitble  substance. 

That  I  am  not  overstraining  my  citso  will  be  evident 
from  the  following  testimony,  not,  be  it  remembered 
solicited  by  inr,  but  given  in  evidence  before  the  Farlia- 
mentory  Con  mittee  which  has  just  concluded  its 
labours  in  the  matter  of  the  Birmingham  Sewerage  BilL 

Dr.  Willii  m  Odling,  Professor  of  Chemistry  at  the 
Royal  Insliution,  said:— "I  don't  think  there  is  any 
commerciitl  value  in  the  matter  to  be  extracted  at 
Dunton,  except  in  its  use  as  Portland  cement."  And 
Dr.  Edward  Frankland,  F.R.S.,  one  of  the  Com- 
missioners for  Inquiry  into  the  Pollution  of  Bivers, 
said  : — "  There  are  various  modes  of  puri^dng  the 
sewage,  and  I  should  prefer  to  deal  with  the  slud^  ao- 
cordiiig  lo  General  Scott's  system,  namely,  turning  it  into 
cement. "  "The  process  of  treatment  at  Dunton,  which  I 
would  recommend,  is  to  mix  lime  and  clay  with  the 
sewaee  shortly  before  it  reaches  the  tanks.  That  would 
produce  a  complete  deposit  in  the  tanks,  and  would 
deodorise  the  sewage,  which  would  flow  on  to  the  land 
without  any  smell  arising  from  it ;  and  the  deposit  also 
would  be  absolutely  inodorous.  That  deposit  would  be 
dried  and  converted  into  Portland  cement." 

But  it  may  be  objected  these  are  the  theoretical  ideas 
of  men  of  sdience  which  practice  would  not  justify.  I 
therefore  refer  with  satisfaction  to  the  evidence  to  the 
same  effect  given  by  an  eminent  engineer.  Mr.  F.  J. 
Bramwell,  C.E.,  said  General  Scott's  plan  of"  converting 
the  sludge  into  cement  is  very  satisfactory,  and  from 
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.what  I  have  seen  of  the  cement  I  have  the  highett 
opinion  of  it."  > 

I  have  one  o>ore  opinion  to  give  you,  and  this,  for 
oibviuua  reasons,  I  have  reserved  for  the  last.  It  is  given 
in  the  evidence  of  the  distingniahed  engineer  who 
oocnpiss  the  chiur  this  evening.  If  it  is  not  what  he  really 
stated,  he  must  blame  the  reporters,  but  the  Birmingham 
papns  give  him  credit  for  having  asserted  that  "by 
adopting  General  Scott's  process,  it  (the  slush)  could  be 
converted  into  a  very  useful  and  valuable  cement." 

Let  me  say,  in  conclusion,  that  at  the  time  when  I  re- 
qneeted  Mr.  Hawlcsley  to  take  the  chair  this  evening,  I 
neither  knew  the  opinion  he  had  expressed  aor  the  view 
he  took  of  the  matter.  I  believe,  indeed,  that  his 
ovidence  must  have  been  given  and  my  note  of  invitation 
hasn  written  on  the  saine  day. 


DISCUSSION. 

'Mr.  T.  A.  Abel,  I'.B.S.,  said  General  Scott,  in  his  paper, 
had  so  thoroughly  and  so  fairly  put  forth  the  poin^  of 
his  case,  and  the  merits  of  the  process  which  he  had 
brought  forward,  that  he  really  found  it  difficult  to  add 
anything  beyond  the  statement  that,  in  the  earliest  ex- 
periments, having  been  consulted  by  General  Scott  as  to 
his  views  relative  to  the  probable  success  of  what  he 
then  regarded  from  a  somewhat  theoretical  point  of  view, 
he  looked  carefully  into  the  various  points  of  the  process, 
and  was  particularly  struck  by  the  facility  and  the  com- 
pleteness with  which  it  could  be  applied  to  the  clarifica- 
tion and  the  precipitation  of  sewage.  The  process  was 
at  that  time  carried  out  certainly  in  no  manner 
advantageous  to  its  success,  but  the  results  which  he 
(Mr.  Abel)  witnessed  were  conclusive  in  his  mind, 
as  far  as  the  dariflcation  and  precipitation  went. 
Further,  he  examined  several  of  the  products  which 
were  obtained  by  precipitating  with  a  mixture,  judi- 
ciously proportioned,  of  Ume  and  clay.  He 
examined  them,  not  merely  in  regard  to  their 
'power  of  being  converted  regularly  into  a  species  of 
cement,  but  also  with  regard  to  the  quality  of  cement, 
and  he  found  that  it  was  equal  to  excellent  Portland 
cement,  or  in  another  case  to  an  excellent  hydraulic 
cement  of  a  different  character,  produced  by  another 
method.  There  was  one  point  which  the  author  of  the 
paper  had  not  touched  upon,  viz. : — ^That  in  removing 
the  sulphur  compounds  from  the  sewage,  which  he  did 
by  this  treatment,  he  added  to  the  value  of  the  product 
,  obtained  by  precipitation,  inasmuch  as  the  small  amount 
of  sulphate  of  lime  which  it  thus  ultimately  disseminates 
through  the  sewage  was  undoubtedly  a  valuable  cement 
ingredient,  and  he  could,  by  modifications  of  lime  and 
day,  form  a  quick-setting  cement  of  peculiar  properties, 
which  was  successfully  produced  in  other  ways.  He 
(Mr.  Abel)  had  endeavoured  to  satisfy  himself  thoroughly 
'  as  to  the  utility  of  the  process  and  the  quality  of  the  pro- 
ducts, and  he  really  believed  that  the  plan  was  a  success- 
ful and  a  profitable  one. 

Or.  Voeloksr  said  that  having  had  an  opportunity  of 
visiting  the  works  at  Ealing,  he  wished  to  bear  testimony 
to  the  fact  that  the  process  of  drying  and  manufacturing 
the  dried  material  into  cement  could  be  carried  on  in 
the  immediate  neighbourhood  of  the  town  where  the 
sewage  was  obtained  without  creating  the  slightest 
nuisance.  The  subject  brought  forward  at  this  meeting 
in  such  an  able  manner  by  General  Scott  was  one  of 
very  great  importance,  not  only  to  town  authorities  but 
also  \p  agriculturists ;  for  he  had  come  to  the  conclusion 
that  agriculturists  would  never  use  sewage  if  they 
had  to  take  it  in  the  foul  condition  in  which  it  had 
hitherto  been  delivered  to  them.  But  ho  was  con- 
ivinced  that  if  sewage  properly  clarified  were  offered  to 
the  farmers,  they  would  take  it,  and  would  find  it  a  very 
useful  liouid  for  irrigation  purposes.  General  Scott  had 
hcooght  forward  a  matter  which,  was  intimately  connected 


.with  the  sewage  nuisance.    Ha  (Dr.  Voeloker)  believed  y  Scott's  plan, 


that  the  sewage  difioulty  woald  be  at  onae  solved  >',^^ot 
hadan  effective  and  cheap  prooossofgettingrid  of  thaainrfi. 
It  struck  him  that  this  proocw  presented  some  noveUifls 
which  General  Scott  had  not  himself  dwelt  upon.      Xaw 
in  all  the  various  clarifying  processes  either   Ume,   <r 
sulphate  or  pho^hate  of  alumina,  or  some  other  chprmma.' 
matter  was  iised  ;  but  as  far  as  he  was  aware,  the  comb- 
nation  of  lime  and  clay  simply  had  not  been  ra»art£(i  to 
in  any  other  process,  and  this  certainly  was  a  novelty. 
Then,  again,   another  novelty  was  the  compaxatrreJy 
large  quantity  of  material  which  he  employed,      h  afl 
the  clarification  plans  which  had  hitherto  been  j^a 
practice,  whether  they  were  the  lime,  or  the   Bulphitt  d 
allumina,  or  the  phosphate  sewage  process,  vewy  fiBfe 
comparatively  speaking,   of   the   precipitating     agiM 
had  been  used,  for  obvious  reasons — reasons  of  eoonoa;. 
Now,  in  General  Scott's  iJmi,  a  very  large  proporti<m  d 
earthy  matter — day  And  lime— was  used,  becaiue  tb 
object  was  to  bring  out  a  useful  product,  a»<i  it  •mt 
mainly  due  to  this  circumstance  that  the  aewage  ahal 
did  not  enter  into  pntrefection.    Now,  the  lime  proc^ 
had  been  described  as  eminently  successful.     He  visbsi 
he  could  say  the  same  thing.  He  thought  it  waa  aacoaas- 
fnl  so  far  in  effecting  a  clanfication  of  the  sewage  wata. 
but,  unfortunately,  it  created  another  nuisance,  whi^ 
was  ten  times  worse  than  the  unmitigated  sewaga  alcok. 
A  UtUe  Ume  added  to  organic  refuse  matters  hsrteiwl 
their  decomposition,  set  up  putrefaction,  and  <3«sli< 
a  very  abominable  nuisance.    Bat  in  General   Soot^ 
{dan  a  very  luge  proportion  was  wed,  and  with  tki 
was  mixed  a  material  which,  like  clay,  poooo—ai  > 
markahle  absorbing  properties ;  generally  speakiqn  ir 
every  parUde  of  sewage  sludi,  which  oontaiBed,  isslrr 
state,  about  40.  per  cent,  of  combustible  matters  ai  (^ 
per    cent,  of  mineral  matters,   3  parts  of   addi&al 
earthy  matter  was  added.    The  consequence   was,  il* 
any  prodacts  of  decomposition,  which  no  doubt  wesU 
he  formed,  were  .absorbed  and  retained  by  the  eaiikf 
matter.   Be  this  as  it  may,  it  was  certainly  a  i*ct  that  the 
material  which  was  obtained  by  predpitation  aoocndiag 
to  Gleneral  Scott's  plan,  could  be  kept  in  a  wet  and  futty 
condition  for  two  or  three  months.     He  had  himself  ex- 
amined at  Ealing  some  of  the  clay  and  lime  sewage  mod 
which  had  been  kept  for  nearly  three  months,  sad  befoaad 
it  had  no  disagreeable  smell.    He  did  not  tUiok  it  was 
exactly  like  fresh  bread,  as  some  persons  had  said,  hot 
still  the  smell  was  not  disagreeable  in  any  way,  and  he 
was  convinced  that  it  might  bo  kept  any  reasonable  tune 
without  creating  a  nuisance.    This  led  him  to  the  tluid 
point,  on  which  he  would  just  offer  a  remark  vhirii 
perhaps  might  not  have  occurred  to  General  Scott    R 
was  this,  that  the  material  from  which  he  made  cowat 
might   he  dried    in    tiie  open-air  without  creating  a 
nui!;ance.     Indeed,  he  believed  it  woidd  be  found  is 
practice  that  air-drying  would  be  themost  economical  and 
probably  the  most  efficacious  plan  of  producing  a  matensl 
which  could  be  burnt  in  a  cement-kiln.    There  was  s 
large  quantity  of   earthy  matter  mixed  up  with  the 
material  which  farmed  the  sewage  slush,  and  the  conse- 
quence was  that  it  got  penetrated  by  air  and  dried  itsdf ; 
whereas  one  of  the  most  difficult  things  in  the  wodd 
was  to  dry  the  deposit  obtained  by  umple  subsidence  of 
the  sewage  slush  obtained  by  the  mixture  of  a  snwQ 
quantity  of  lime  or  sulphate  of  alomina.    He  knew 
of  no  substance  which  it  was  so  difficult  to  dry,  and, 
consequently,   which  it  was  so  expensive  to  dry,  as 
sewage  slush ;  but  by  General  Scott's  plan,  the  depoot 
being  mixed  with  much  earthy  matter,  was  at  onceiendoed 
porous,  so  that  by  exposure  to  air  it  dried  itself,  and 
this  was  a  matter  of  very  great  importance,  for,  although 
no  doubt  sewage  rinsh  could  be  dried  artificitll;^  apd 
burnt,  yet  there  was  a  great  objection  to  t^  artificial 
drying  in  the  expose  which  had  to  be  incarred.    "At 
simple  evaporation  of  tSe  water  was  hy  no  means  a  gafc 
as  to  the  expense.    These  were  some  of  the  points  wkieh 
had  foicibly  strook  hkn  as  biiag,m4¥VmK«i  a«aanl 
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.  Ttt.  Andraqr  Knmy  aaid  it  struck  him  as  a  Tcrjr 
imptntaot  point  tbut  tienend  Seott  iraa  able  to  combiua 
his  method  with  the  different  schema*  which  had  been 
adopted  for  the  diapoeal  of  sewage.  Dr.  Yoeliker  had 
'very  ynM  aaid  that  the  fanner  would  not  agree  to  accept 
tfae  aewsge  in  ita  foetid  and  diaugrewble  state.  Ho 
(Mr.  Murray)  wonld  go  farther,  and  say  that  the 
afajedion  to  sewage  fimiis,  on  account  of  the  strong 
oatare  of  the  sewage,  wua  in  itself  a  sulBcient  obstacle 
to  ixngatioa  being  the  general  mode  of  dii^wsing  of 
sewage.  Ue  cpulJ  speak  as  a  nitaees  on  this  point,  be- 
-cauae  he  recollected  that,  when  a  youth,  he  tried  the 
Bulk  which  was  sopplied  from  a  serwage-farm  at  Bdin- 
-tmzgfa.  That  milk  was  got  from  a  company  that 
was  established  far  the  purpose  of  feeding  cows  on  sewage 
graa^  The  resvlt  was  that  the  railk  very  soon  became 
bad,  and  there  was  a  very  perceptibly  disagreeable 
-<piality  about  it.  Undonbtedly  an  unlimited  supply  of 
-aewBge  wouU,  more  or  leas,  atfect  erery  crop  produced. 
He  did  not  at  all  dispute  that  if  aniy  the  right  propor- 
tion of  sewage  were  supplisd  to  the  ground  a  soluble 
omp  would  be  pioduued,  but  if  that  restriction  were 
maile,  the  main  object  of  applying  sewage  to  ground 
would  be  lost,  naniely,  the  disposal  of  the  sewage,  for 
the  sewage  could  not  in  that  case'  bs  disposed  of  in  saf- 
fteiarti  qnamtitieai  Gkoeral  Soott'e  plan  relieved  the 
]iirobUm  from  that  difficulty,  for)  by  bis  proctas  of 
*1**'1>'"K>  ^  rssBoved  the  offensivs  or  strong  quality 
tcom  the  liquid,  and  enabled  it  to  be  applinl  to  the 
ffxoand  in  such  quantity,  and  in  sach  a  form,  as  would 
piodnce  crop*  nut  affected  by  the  deleterious  properties 
to  whiefa  lie  had  alluded. 


the  corannicement  of  his  paper,  used  the  word  "tmri- 
acation   lAnn  be  thonght  he  meant  "  clarification.'' 


Xn  Tadey  said  that  aa  the  subject  had  a  connection 
with,  tba  purifying  of  rivers,  he  might  state  that  ha  had 
-observed  that  a  margin  of  healthy  vegetation  along  the 
bank*  of  rivers  and  watercourses  had  a  vary  benaticial 
effect  in  filtering  in-flowing  sewage,  and  pseaerving  the 
wator  olear.  It  was,  thereiore,  a  mistake  to  attempt  to 
-entirely  nd  a  stream  of  weeda,  and  the  condition  ot  the 
water  was  always  deteriorated  by  the  carrying  out  of 
-joeli  a.measore. 


Kh  'WMte  said  that  he  understood  General  Scott's 
paper  to  raise  the  question  whether  the  sewage  maleriitl 
was  most  utilizable  for  the  purpose  of  fertilising,  or 
4:oald  be  better  employed  for  making  cement.  On  the 
Arst  question  he  knew  nothing ;  but  on  the  second  point 
he  wished  to  make  an  inquiry.  He  did  not  gather  in 
the  paper  that  the  writer  had  given  them  any  analysis 
of  the  sewage  material,  to  enable  them  to  judge  how' fur 
that  material  itself,  apart  from  any  materials  that  might 
be  added  to  it,  was  suitable  for  the  purpose  of  producing 
Cement.  He  took  it  for  granted  that  itdid  not  contain  lime, 
and  if  a  cement  analogous  to  Portland  cement  was  to  be 
produced,  75  per  cent.,  General  Scott  had  stated,  would 
tave  to  bo  added  to  it.  The  question  then  came  whether 
the  sewage  material  itself  contained  the  proper  proportion 
jj"'*^  ^d  aluminous  matter  which,  when  lime  was 
added  to  it,  and  fuel  was  applied,  would  produce  a  cement 
of  equal  quality  to  Portland  cement,  or  even  hydraulic 
cement.  It  must  be  remembered  that  ;aU  sewage 
mateiial  would  contain  some  considerable  proportion  of 
detntus  in  the  shape  of  sand ;  and  it  was  stated  that  it 
contained  a  large  quantity  of  material  that  would  burn, 
and,  therefore,  be  available  for  the  purposes  of  combus- 
tion. But  he  understood  General  Scott  that  there  was  a 
deficiency  of  carbon  in  the  combustible  material.  There- 
fore, he  presumed  that  some  such  fuel  as  coke  would 
lave  to  be  added,  in  order  to  bring  about  the  perfect 
combustion  of  the  cement.  He  also  wished  to  ask 
whether  clay  was  to  be  added.  If  it  was  necessary  to 
add  to  the  sewage  material  lime  and  clay  and  coke,  which 
were  the  elements  of  Portland  cement,  then  he  wanted 
to  know  what  was  the  material  in  the  sewage  which  was 
available  for  the  purpose  of  cement  making. 

,   ».  Bekert  BkwUimob,  C.B.,  said  General  Scott,  in 


General  Ecott  said  he  had  misused  the  word.  He 
meant  '-clanluaUon."  Another  statemuit  made  below 
ezplumed  it.  ,  """" 

Hr.  BawUn^n  said  that  must  be  so,  because  the  fluid 
poitron  ot  the  sewage,  when  it  had  been  treated  by  this 
process,  remamtd  in  a  better  condiUon  for  irrigation, 
as  he  gathered  from  the  paper,  than  it  was  in  before  taking 
the  solid  out  of  It.    Therefore  if  there  wasany  chance  of 
utiliang  It  for  irrigation  it  had  not  been  robbed  of  any 
of  the  properties  mccssary  for  the  production  of  vegeta- 
tion.    The  mixture  of  lime  and  clay  were  put  in  such 
proportions  ss  were  requisite  to  produce  the  qualities  of 
hydraulic  cement.   They  were  added  to  the  sewBge.and. 
as  was  »l«t«d,  caused  precipitation,  and  combined  them- 
selves  with  the  material  from  the  sewage— not  that 
sewage  had  any  ingredienU  to  create  Portland  cement, 
but  to  create  a  fuel,  aa  he  understood,  necessary  for 
burning  the  lime  and  cky  into  cement  equivalent  to 
PorUand  cement.    Well,  if  that  could  be  successfully 
accomplished,    he    did    not  think  it    was   a   ponndt 
shillings  and  pence  question   exacUy.     There  was  no 
process  with  which  he  wan  acquainted  by  which  tewns 
could  treat  their  sewage  so  that  it  should  be  a  profitable 
concern  if  they  had   to    get  rid   of  it   witiout  the 
means    of    putting    it,    by    irrigation,    to    the    land. 
The  towns  produced  the  sewage;  it  was  a  nuisance 
to  the  community,  and  it  was  necessary  to  the  health 
of  the  community  to  dispose  of  it,  and  they  must  be 
contented  to  pay,   by  a  rate  in  aid,   for  getting  rid' 
of  that  which  was  no  benefit  to  them,  and  which,  in  ito 
grosser  form  as  dischorged  from  towns,  was  an  iniury  to 
the  country.    The  sooner  that  was  understood,  aiU  pot 
on  all  fours,  the  better  it  would  be  for  everybody,    'fhe 
doctrine  had  been  preached  that  there  was  an  enormous 
value  m  sewage.    Ijo  there  was  as  it  was  analysed  in  the 
oheniet  s  leboratoiy.  The  excreta  of  an  adult,  it  was  said, 
was  worth  n  Buch  (Bs.  Od.) ;  then  a  Hule  of  Three  suS 
was  niade  ef  it,  and  it  appeared  to  come  to  so  much  per 
annum.    Ibat  was  not  exactly  the  jH-oblem  which  we 
had  to  d^  with.    We  bad  to  deal  with  another  set  of 
taota.     Ihere  was  the  sewage  in  a  gross  form,  mixed 
with  many  ingredients  that  were  not  useful ;  and  it  ■was 
quite  true  that  sewage  in  its  grosser  form  curried  down 
U>  the  outlet  a  vast  mass  of  detritus,  which  General  Soott 
had  not  mentioned,  and  which  it  must  be  assumed  he  did 
not  intend  to  take  into  bis  account,  or  deal  with  in  the 
way  in  which  he  proposed  to  deal  with  the  truly  sedi- 
mentary particles,  because  a  vast  amount  consisted  of 
grit,  so   palpable  when  deposited  in  the   tanks  as   to 
enable  the  persons  at  the  outlets  to  cleanse  the  sludge 
or   sediment    from   it,  and    take    it   out  again;    and 
they  had    in    some    towns    he    was    acquainted    with 
used  that  grit  for  paving  and  other  purposes.     That 
was  not  in  General  Scott's  process.    Then  he  would  only 
suggest  to  the  General,  as  his  purpose  was  to  make  a 
material  of  commercial  value  of  a  certain  kind,  whether 
if  by  mixing  in  the  proper  proporUons  of  dry  powdered 
lime  and  dry  powdered  clay,  making  the  bulk,  no  doubt, 
larger,  this  would  not  absorb  the  water  and  get  the  bulk 
m  o  condition  sooner  fit  for  the  kiln.    Before  he  sat  down, 
be  would  simply  refer  to  one  small  allusion  to  the  Chineso 
process,  and,  although  it  was  a  little  wide  of  the  present 
subject,  he  would  like  to  say  it.    We  were  continually 
told  that  we  must  learn  a  lesson  from  China  and  Japan, 
but  if  people  would  only  read  the  literature  of  those  {gen- 
tlemen who  had  had  the  good  fortune  or  the  misfortune 
to  live  in  Japan  or  China,  they  would  find  that  the 
Japanese  and  Chinese  mode  of  dealing  with  the  refuse  of 
towns  was  of  such  an  abominable  character  that  th*  whole 
country  was  poisoned ;  and  one  writer  went  so  far  as  to 
say  that  a  ride  or  a  walk  in  the  vicinity  of  any  town  of 
China  or  Japan  was  utterly  impossible  if  you  wished  to 
be  free  from  the  frightful  stenches  created  along  the  sides 
of  the  load,  and,  if  you  wasted  to  get  a  pure  atmoapbeM^ 
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you  most  go  off  BO  &r  M  to  tniTene  roond  the  edgei  of 
their  craters.  Be  thought  it  was  worth  while  to  give 
tiiat  ezplanatioDj  because  the  Chinese  mode  of  deaJing 
with  the  matter  would  not  do  to  be  introduced  here.  We 
most  have  our  own  mode,  and  that  must  be  a  mode  by 
which  we  oonld  avoid  these  great  nuisances. 

Hr.  William  Botly  said  he  should  not  have  risen 
to  make  any  observations  if  it  had  not  been  that  he 
wished  to  express  his  dissent  from  the  fifth  proposition 
in  the  paper,  which  stated  that,  however  valuable  sewage 
might  be  to  the  farmer  at  such  timte  as  he  wanted  it, 
stiU,  if  he  were  obliged  to  take  it  at  all  seasons,  he  would 
prefer  being  without  it.  He  had  gone  over  sewage  fiums 
within  the  last  few  months — one  at  Aldenhot  and  one 
at  Beckenham — where  the  use  of  sewage  was  very  great 
indeed.  He  had  given  a  description  in  the  Farmer  of 
the  farm  at  Aldershot,  and,  as  he  had  stated  in  that 
paper,  the  land  had  been  letting  at  £25  an  acre  since  the 
sewage  irrigation;  enormous  crops  were  gained,  and 
there  was  no  nuisance  at  all.  He  would  huve  given  a 
statement  of  the  various  crops  but  for  the  length  to 
which  such  a  statement  would  have  extended.  The  re- 
marks of  Dr.  Voelcker  on  lime  exactly  coincided  with 
what  he  said  in  that  room  a  few  weeks  ago.  He  would 
repeat  his  entire  dissent  from  the  fifth  proposition.  At 
one  £umthe  farmer  assured  him  that,  alter  straining  the 
excreta  and  getting  all  the  solid  matter,  the  whule  of  it 
was,  after  fourteen  days,  brought  into  such  a  state  that 
it  was  put  over  the  farm  in  a  very  unobjectionable  state, 
and  that  it  only  took  fourteen  days  to  decompose  it 
suitably  and  fit  for  the  operation. 

Xr.  W.  Hope,  T.C,  said  he  had  listened  with  very 
great  pleasure  to  the  paper  of  General  Soott,  who 
had  made  a  very  original,  and  he  hoped  naefid  dis- 
ooveiy.  The  sludge  was  always  a  great  difficolty  in 
deaUng  vrith  sewage,  no  matter  by  what  prx>ce«s  or 
theory.  But  he  thought  the  Qeneral  had  been  a  little 
hud  on  others  who  had  been  longer  in  the  field  than 
he  had,  in  supposing  that  any  of  them  would  have 
devoted  so  many  yean  as  they  had  done  to  the  utili- 
sation of  sewage  if  it  were  bue  that  farmen  wonld 
rather  not  have  it  on  the  condition  of  being  obliged 
to  take  it  all  the  year  ronnd.  He  (Mr.  Hope)  was 
one  of  those  farmers  who  were  very  g^ad  to  take  it 
and  pay  for  it  on  the  condition  of  taking  it  all  the 
year  round.  There  was  no  sort  of  difficulty  in  so 
taking  it  The  contrary  idea  was  one  of  the  most 
mischisvoos  prejudices  that  had  ever  been  set  afloat 
on  this  sewage  question,  and  he  really  did  not  know 


srrted  by  Dr.  Cobbold,  assisted  by  Frofeiaor  Haraball, 
of  University  College,  and  Professor  Corfield,  profeaaor 
of  hygiene;  and  although  they  exsmined  the  animal 
with  the  utmost  attention,  ana  even  with  the  utmost 
jealousy  on  the  part  of  Dr.  Cobbold,  they  were  entjzdy 
unable  to  find  the  imalleet  trace  of  any  disease  what- 
ever. In  addition  to  that,  several  veterinary  Bnrgcca* 
and  batchers  (aid  that  they  had  never  seen  a  man 
healthy  animal.  Be  atltibuted  this  result  to  the  iset 
that  the  ox  hud  bad  water  from  the  honse-well  irmtesd 
of  irom  the  horse-pond. 

■r.  Lloyd  said  as  the  Society  had  done  the 
bers  of  the  Metropolitan  Board  the  honoor  of  inv 
them  to  be  present,  perhaps  they  would  excuse  la 
making  a  few  remaiks  both  as  a  member  of  the  Sodct; 
and  as  a  member  of  the  Board.  He  was  sure  that  Hkm 
fellow-members  of  the  Board  whom  he  saw  around  his 
roust  listen  at  all  times  with  very  great  attention  to  any- 
thing that  could  at  all  elucidate  t£e  mystery  which  had 
to  be  solved  in  the  utilisation  of  sewsge.  Be  gatheted 
from  the  paper  that  the  author  proposed  to  utiliw 
sewage  by  turning  its  result  into  cement.  A  rery  tew 
days  ago  the  members  of  the  Board  went  down  to  see 
the  works  of  the  ABC  Company  at  their  outlet.  Tl» 
proposition  of  that  company  was  to  utilise  the  prodaet 
by  taming  it  into  manure.  The  Metropolitan  Boud 
were  perlectly  free  and  unfettered  in  any  way  wtt 
regard  to  the  ABC  system  or  any  other  oyatsn  << 
sewage,  and  were  prepued  to  treat  with  that  wluek 
could  be  shown  to  be  the  best  for  the  benefit  of  tk 
metropolis.  He  hoped  he  should  be  excused  l» 
saying  this,  for  he  had  found  that  an  erroneoo  ia- 
preasion  had  gone  forth  that  the  Board  had  aoaeAisg 
to  do  with  the  ABC  Company  farther  tlum  aBomc 
them  to  use  their  process  on  a  portion  of  kM 
belonging  to  the  Board.  That  was  the  only  thing  tt 
which  they  were  committed.  He  thought  it  neceanry 
and  &ir  to  make  that  statement.  It  appeared  to  Ub 
that  there  were  two  great  problems  to  be  solved.  His 
fint  was  so  to  dear  sewsge  of  its  imparities  that  tbsy 
might  be  able  to  turn  it  into  water  oonisea  which  caiiied 
off  the  effluent  water.  It  must  be  so  little  deletarioas 
that  the  water-coiuses  would  not  be  injored  by  it.  And 
the  next  great  problem  was,  whether  the  result  <a  resi- 
due, if  diverted  from  the  water-couises,  could  be  made 
a  source  of  profit,  so  as  to  return  tomething  for  the 
benefit  of  the  ratepayers  who  had  paid  for  carrying  off 
the  sewage.  Those  were  the  two  great  problems  wnich 
ought  to  be  set  before  scientific  men ;  and  when  they 


on  what  it  rested,  if  on  anything  at  all.     Be   oonld   had  dealt  with  both  in  a  satisfactory  way,  the  Metro- 
not  conceive  of  any  possible  mode  of  agriculture  which  |  politan  Board  and  other  nuisance  authorities  in  the 


could  not  devise  means  of  utilising  sewage  on  every  day 
of  the  year.  If  a  turner,  knowing  that  he  must  do  so, 
did  not  reserve  some  piece  of  land  on  which  to  do  it, 
that  man  must  simply  be  a  fool.  Then  he  had  listened 
with  some  regret  to  a  passage  in  General  Scott's 
paper  which  was  to  the  effect  that  he  would  pass  by  the 
theoriee  as  to  sewage  irrigation  promoting  paiasitical 
diseases,  and  so  forth.  It  was  a  veiy  great  pity 
that  he  should  have  alluded  to  it  if  he  intoided  to  pass 
it  by,  because  there,  again,  was  a  most  mischievous 
prejudice,  founded  upon  nothing  but  Dr.  Cobbold's  fears. 
Ko  doubt  those  fears  were  perfectly  justified  in  the  ab- 
■tiaot,  but,  as  a  matter  of  fact,  there  had  been  no  single 
case  traced,  even  b^  Dr.  Cobbold  himsdf,  of  parasitical 
disease  in  connection  with  sewage  irrigation.  With 
regard  to  what  fell  from  Hr,  Murray  about  the  cows  fed 
in  Edinburgh,  he  (Mr.  Hope)  thought  that  no  sort  of 
connection  had  been  established  between  the  bad  milk 
and  the  food  on  which  the  cowa  were  fed.  In  nine 
caseaontof  ten  thebad  results  were  produced,  not  by 
tiie  food,  but  by  the  water  which  the  animals  were  sup- 
{ilied  with.  He  really  felt  ashamed  of  telling  the  same 
story  so  often,  but  last  yesr  he  had  an  ox  killed  on  bis 
farm,  after  having  been  shut  up  in  the  house  and  fed  on 
sewage  grown  grass  for  22  months.    That  ox  was  dis' 


kingdom  would  only  be  too  glad  to  step  in  and  give  aid. 
In  the  metropolis  the  sewage  was  already  taken  dowa 
to  a  point  in  the  tidal  river,  where  it  produced  no  3 
results,  and  therefore  the  first  problem  did'*  not  so  loA 
concern  London ;  but  it  was  a  matter  of  great  urgeacj 
in  many  places,  because  there  was  no  possibility  of  earn- 
ing the  sewage  into  such  a  stream  as  the  'Ihames.  Ine 
question  of  turning  the  sewage  to  account  was  the  gnst 
question  yet  to  be  solved.  He  threw  out  these  proposi- 
tions in  the  hope  that  some  of  the  gentlemen  who  hesid 
him  and  who  were  intent  on  the  subject,  might  use  sO 
their  energies  in  solving  them.  Wh^er  sevrage  should 
be  carried  still  farther  from  the  metropolis  and  deliveied 
on  various  farms,  or  be  dealt  with  by  the  A  B  C  or  say 
other  company,  time  would  show. 

Hr.P. ;.  Brsmwell,  C.S.,  said  he  did  not  know  that  bs 
had  much  to  add  to  what  had  been  already  said  upon  tins 
subject,  except  to  draw  attention  to  something  'whi(& 
General  Scott  appeared  to  have  omitted  from  bis  papc, 
but  which  be  had  communicated  to  him  (Mr.  Bramwell) 
when  he  had  the  pleasure  of  seeing  the  process  at  Eahng. 
He  would  lay  a  word  first  of  all  in  reference  to  an  ob- 
servation of  Mr.  White,  although  perhaps  it  would  ts 
I  doing  « hat  Mr.  >\hito  had  asked  General  Scott  to  do, 
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via.,  to  answer  a  qneition.  Mr.  "White  pot  it,  "Doe« 
t&e  water  contain  bme,  and  does  the  water  oontiUii  day  f 
If  it  does  not  then  you  are  putting  into  it  ingiedient* 
to  make  Portland  cement.  But  why  do  that  when  yoa  can 
make  Portland  cement  withont  putting  it  into  the  sewer." 
No  w  he  supposed  most  sews  ge  contained  lime,  but  if  it  did 
Tiot,  it  contained  sometlung  which  everrbody  _  was 
desirous  of  getting  rid  of,  and  that  was  the  gluey,  sticky, 
filthy  sludge.  Tlst  was  a  thing  ^riiieh  eTerybodv  had 
decided  ought  to  be  got  rid  of  before  the  water  should 
go  into  any  channel.  That  being  so,  supposing  it  con- 
tained no  ingredient  whaterer  to  make  Portland  ctment, 
bat  supposing  that  the  materials  to  cause  it  to  become 
jnoffensire  were  such  materials  as  made  Portland 
-ctnnent,  then  you  put  those  in,  not  because  you  wanted 
to  make  Portland  cement,  but  because  yoa  wasted  to 
make  the  sludge  harmless  and  inoffensrve;  and  if  you 
-could  afterwards  make  Portland  cement  why  should 
not  yOD  do  so.  That  he  understood  te  be  Oeneral  Soott^ 
proposition.  As  the  object  was  simply  to  do  that  which 
he  had  stated,  to  get  these  matters  depoeited  and  the 
xniisance  removed,  there  was  a  temptation,  if  they  oould 
not  utilise  the  material  resulting,  to  diminish  the  quanttty 
pnt  in,  and  thus  the  lime  process,  as  Professor  Voeloker 
«aid,  had  got  into  disrepute  in  a  variety  of  plaoes  because 
it  was  endeavonred  to  be  carried  out  at  the  least  possible 
«ost.  But  if  they  could,  as  Gkneral  Scott  had  pointed 
out,  get  a  saleable  result,  then  the  temptation  diminished, 
and  they  got  an  entire  deodorisatlon.  The  question  he 
^rished  to  pnt  to  Oeneral  Scott  was  this,  which,  no  doubt, 
hie  would  be  good  enough  to  answer.  Supposing  the 
««wage  came  in  w!&  diflferent  prepwtions  of  lime  at 
different  hours  in  the  day,  how  did  he  deal  withi^iat  he 
put  into  it  so  that  the  result  of  the  compound  should 
make  a  proper  cement?  He  believed  the  sewa^ 
brought  down  Ume,  and  supposing  that  varied  m 
per-centago  on  a  dry  day  and  a  wet  day,  how  did  he 
regulate  it  so  that  it  shomd  always  make,  not  Portland 
oement  of  necessity,  but  a  good  saleable  hydrauMe  cement 
of  some  kind  or  other.  Another  thing  he  shonM  like  to 
ask  was  this.  Hie  sludge  contained  a  considerable 
quantity  of  tad,  but  he  wished  to  know  in  practice  hew 
filrthnt  fuel  was  found  sufficient  for  the  purposes  of 
drying  and  calcination,  and  how  far  it  was  to  be  aided 
by  the  na*  of  coal  and  coke.  With  rsspeot  to  the  detri- 
toa^  aa  Mr.  Rasriinsofi  had  observed,  that  oame  down  so 
rabidly  wfasD  th»  settling  tank  waa  rsaohed  that  it  came 
cut  in  tin  very  first  oompaxtasent,  and  therefore  the 
fear  in  Mr.  Whitens  miad  was  OtxA  by  no  possibility  could 
yoa  get  the  ingredieDts  yoa  wanted,  because  the  detritus 
mixed  with  them  had  no  foondatum,  and  we  did,  in 
tMth,  get  the  sludge  uTimiTMii. 

XKt.  StalMrd  said  he  Tasked  to  nttsr  his  protest  against 
aay  such  proposition  aa  that  the  Tbaises  was  net  poUuted 
by  the  present  system  of  London  drainage.  He  thought 
it  would  be  wrong  if  no  medical  man  got  up  to  express 
an  approval  of  the  principlea  of  Oeneral  Soott's  ad- 
mirable paper.  It  seemed  to  be  a  suggeetion  which,  if 
it  could  be  carried  out  to  an  economical  success,  would  be 
extremely  valuable  in  every  way.  He  thought  that 
iizi^tionists  would  be  quite  as  glad  to  accept  it  fbr 
application  to  the  landf  as  the  ratepayers  would  be 
to  adopt  it  to  avoid  a  nuisance.  At  the  same  time, 
he  would  venture  to  throw  out  a  hint  that  they  must 
not  expect  too  much  even  from  this  plan.  It  would 
differ  very  much  as  regarded  the  cost  of  carrying  it 
•out  in  different  parts  of  the  country,  and  there  might 
be  difficulties  in  that  respect  which  might  prevent  it 
iiom  being  the  universal  remedy  which  at  first  sight  it 
«eemed  to  be.  However,  he  thought  it  presented  a  most 
important  improvement  upon  any  suggestion  which  we 
had  hitherto  had  in  dealing  with  this  matter.  He 
thoagbt  the  prinsiple  laid  down  by  the  gentleman 
who  had  just  preceded  him  admirably  expressed  the 
veal  nutter  before  the  meeting,  namely  that  the  lime 
and  clay  were  put  in  not  merely  for  the  purpose  of 
making   cement  by  a  roundabout  prooeM,  bat   be> 


cause  that  nmndahont  pnocH  haA  the  effeot  of 
doing  away  with  iHiat  was  at  pieaeat  aa  intolenbla 
nuisance. 

Kr.  7enM  said  that  as  he  was  connected  with  Be^ag, 
it  might  be  a  matter  of  some  interest  far  him  to  make 
one  or  two  remarks  respecting  the  subject  of  the  paper, 
thoogfa'not  neceesarilr  to  corroborate  that  which  Oene- 
ral Scott  had  stated  in  his  paper.    He  (Mr.  Jones)  hod 
been  an  unbeliever  in  a  great  many  schemes  which  had 
been  brought  forward,  and  he  looked  upon  them  with 
that  feeling  which  one  was  apt  to  gather  from  many 
years'  experience.    He  had  watched  Oeneral  Soott's 
process   for   six   months,   and,    in   respect   to   raaay 
of    the     points     of    which     he    had     considerabM 
doubt    when    it    was   first  introduced,    he   believed 
that  (Jeueral  Scott  had  succeeded   very   well.     The 
material  could  be  dealt  with  after  three  months  had 
passed  away,  as  Oeneral  Soott  had  stated.    He  believed> 
that  it  might  be  retained  withont  the  sii^test  iBOoa» 
venienoe  for  any  leoKth  of  time — even  flf^  years.    At 
the  works  at  iniieh  ne  (lb.  Jonas)  had  made  observa- 
tions, there  was  not  the  slightest  iBrsonvenunce  felt  ia 
any  way  firom  the  presenoe  of  the  material.    H«  had 
seen  material  turned  ont  by  the  process  which  he  should 
certainly  pass  as  cement  without  the  slightest  hesitation. 
"With  respect  to  the  ouestion  that  had  jut  been  raised  as 
to  the  use  of  materials,  he  took  ifthat  we  had  a  masanee 
to  get  rid  of,  and  it  certainly  mattered  not  whether  tho 
sewage      was     used      tot     growiag     cabbages-     or 
making  cement,   so   long  as  it   was  disposed   o<  so 
as   to  avoid   aa  intolerable   nniasme.     The   qoesliea 
of  cleaning  tbe  sewers  wss  a  most  impoctaat   cae, 
and  tbe  process  oertaialy  had  a  very  salutary  effaot  in 
gettin^TMof  the  sewer  gases.     ^  oouU  walk  thsougk 
his  maia  sewer  without  the  slightest  inconvenience  from 
tbem.     With  respect  to   the    expense,   Oeneral    Scott 
had  not  stated  as  miach  as  mighthave  been  stated  on  that 
sabjaot.    Ealing  was  a  most  dificult  plaoe  at  which  to 
carry  on  the  process,  becaose  the  cost  of  lime  and  ooal 
woa  larger  tkere  than  in  many  other    plaoes  where 
the  process  mig^  bo  introdnoM.      He    (Mr.   Jooss) 
believed  tha4  in  a  plaee  with  a  poinlatifin  of  2e,00» 
persons,   double   that   of  Ealing,   the   sebeats  woald 
absolutely  pay,  and  that  was  an  important  fsataee  i* 
coonectioa  with  the  subject.      He  had  tried   nearly 
every  system  at  the  Ealing'  works  daring    the  last 
eight  or  nine  yean,  aad  he  had  seen  none  which  had 
suoeeeded   so   well   as  that  which  Oeneral  Soott  had 
introdoeed.     He  believed  that  in  towns   where    tbe 
separate    system    of    sewage   was  caxried  ont,   thsro 
would  be  no  difficulty  whatever  in  the  process.     At 
EaUng  there  was  a  difficulty,  because    they  took  a 
large  amooat  of  snrfaeo  water  into  the  sewers.     He 
had  fUt  it  just  to  make  these  remarks  as  to  Oeneral 
Soott's  proposition,  and  he  made  them  as  one  who  had 
watched  the  preoeas,  ha  n^gbt  say,  night  aad  day  fors» 
months. 

Dr.  Odiing,  T.B.S.,  sud  that  he  had  seen  Oleneral 
Seott's  process  carried  ont  at  Ealing,  and  he  must  say 
that  he  was  very  much  impressed  with  it.  It  appeared 
to  him  that  whiatever  might  be  the  idtimate  disposal 
of  sewage,  there  must  be  a  large  number  of  cases  in 
which  it  would  be  desirable  to  separate  tbe  sludge  from 
the  liquid  matter,  and  the  manner  of  sepnratingthe  shtdge 
adopted  by  Oeneral  S-Jott  was  certainly  most  complete. 
Then  remained  the  question  in  what  manner  or  for 
what  purpose  this  sluage  should  be  disposed  of;  and  in 
dealing  with  that  question  Oeneral  Scott  had  struck 
out  a  new  line  of  work.  He  had  availed  himself  of 
what  Mr.  Bramwell  had  called  the  "  foel"  in  the  ma- 
terial, and  he  had  availed  himself  of  its  other  most 
valuable  constituents,  and  he  had  recovered  the  material 
with  which  heeffeeted  the  process  in  a  form  more  vala- 
aUe  than  it  was  before  it  was  used.  EoonomieaUy,  the 
scheme  seemed  to  hiss  the  nmst  promising  of  all  which 
had  been  introdowd  for  tka  pupcee  of  deaUag  witb^ 
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sewage^  and  throwing  down  the  slodge  froin  it,  and  then 
dealing  with  the  solid  portion  ao  aa  to  oonvert  it  into  a 
nief  al  marketable  article. 

Xr.  Grant  said  that  anything  coming  from  General 
Soott,    with    respect    either    to    the    manufacture    of 
cement  or  to  the  utilisation  of  sewage  must  be  received 
with  Terr  pp^eat  respect.    At  the  same  time,  the  subject 
presented  itself  to  him  (ilr.  Grant)  most  forcibly  as  one 
at  which  they  must  look  from  an  economical  point  of  vie  w . 
He  hardly  knew  whether  the   General  proposed  this 
scheme  aa  an  economical  way  of  making  cement,  or  an 
economical  way  of  dealing  with  sewage  by  making  from 
it  a  valuable  and  saleable  thing,  namely,  cement ;  and 
that  although  the  cement  by  itself  may  not  be  made 
cheaper  out  of  the  sewage  material  than  it  would  be  out 
of  the  mftWial*  of  which  it  is  at  present  made,  yet  that 
it  would  be  so  &r  an  economy  inasmuch  aa  it  would  be 
something  left  to  pay  for  the  process  of  dealing  with  the 
sewage.    Cement  was  made  of  lime  and  day  in  the  pro- 
portion of  two  parts  of  the  one  to  one  of  the  other.  The 
coat   of  the   materials  for  making  a  ton  of  cement 
might  be  taken  ronghly  as  7b.  6d.    He  should  like  to 
ask  General  Soott  whether  the  materials  he  expected  to 
get  from  sewage  would  reduce  that  coat     Could  he 
make  a  ton  of  cement  by  his  process  at  a  cheaper  rate 
thui  it  could  at  present  be  made  out  of  chalk  and  clay, 
which  the  cement  manufacturers  usedf  If  not,  how  much 
must  be  put  down  against  the  procen  of  dealing  with 
the  sewage^  or  how  much  was  to  be  paid  out  ol  the  second 
part  of  it  f    He  had  veiy  great  doubts  of  General  Soott 
so  treating  the  sewage  of  London  aa  to  make  cement  more 
cheaply  than  it  was  at  present  made  by  the  cement  mana- 
fiustorers.      If  he  had  not  had  so  much  to  do  with 
the  London  sewage   aa  he  had,  he  might   not  have 
felt   any   doubt   on  the   point;  but  all  who  had  to 
deal  with  sewage  on    a  large    scale  knew  that  the 
enormous  qoantities  of  matter  to  be  dealt  with  was 
the  great  source  of  expense.     Such  a  bulky  thing  as 
sewage,  whether   the  solid  or  liquid  port,  could   be 
moved  only  at  a  large   cost.     If  they  added  to  the 
solid  part  of  it  by  putting    lime    and  clay  into  it, 
they  would  add  to  it  in  the  moat  expensive  manner 
those  materials  which  could  be  used  for  the  purpose  of 
making  eement.     He  did   not   believe   that    7s.  6d. 
would  go  &r  in  mixing  clay  and  chalk  with  the  sewage 
of  LoiMon,  although  by  the  usual  process  of  cement 
making   a   ton  of  cement   could   be   produced    from 
materials  costing    that    sum.      For   that  reason   he 
doubted  the  economy  of  the_  new  process.    He  did  not 
doubt  the  possibility  of  making  cement  out  of  the  sew- 
age.   He  had  tiiat  evening  seen  specimens  of  cement 
which,  aa  it  had  been  stated,  had  been  produced  out  of 
sewage ;  but  there  waa  no  means  of  telling  how  much  of 
that  cement  came  from  the  sewage  proper,  and  how  much 
came  from  the  chalk  and  clay  which  were  added  to  the 
aewage.    Unless  they  knew  that,  and  knew  it  not  simply 
as  an  experimental  thing  ascertained  in  the  laboratory, 
but  from  working  on  a  large  scale  and  in  actual  practice, 
they  were  not,  he  thought,  in  a  position  to  judge  whether 
o^  not  the  system  would  pay.    In  what  he  had  said  he 
did  not  wish  for  a  moment  to  retard  General  Scott  or 
any  _  one  else  in  dealing  with  the  sewage  in  this  way 
or    in    any   other    way.      He    had    observed    what 
had  been  said  by  one  of  the  members  of  the  Metro- 
politan  Board,    which   was    that    those   who    were 
interested  in  the  drainage  of  towns  would  be  glad  to  find 
any  feasible  mode  of  deuing  with  the  sewage  question, 
because  even  if  it  did  not  pay  commercially,  but  paid  ap- 

Srozimately,  it  would  be  a  god-sand  to  them.  He  en- 
eavonred  to  keep  his  mind  perfectly  clear  in  looking  at 
any  mode  of  deuing  with  sewage,  whether  in  a  liquid 
or  in  a  solid  form^  or  for  farming  or  making  oement. 

Xr.  Karshall  said  the  remarks  which  Ur.  Grant 
had  made  appeared  to  go  to  the  root  of  the  subject,  and 
ihejr  were  *uch  aa  would  obviously  occur  to  any  one  who 
had  anything  to  do  with  dMliag  with  sewage.    The 


first  point  was  whether  they  could  make  cement  out  of 
sewage  cheaper  than  they  could  make  it  in  the  ordinary 
way;  and  the  next  point  was  the  effluent  water.     He 
feared  that  the  process  still  left  that  question  in  the  con- 
dition it  was  in  before.    They  could  clarify  the  aewage 
in  the  process  of  making  the  cement,  which  was  reaUy 
the    lime  process,    but    the    effluent  water    would   be 
as    difficult    to    deal    with    as    before.      The     great 
difficulty  to  be  dealt  with  in  this  country  was,  that  they 
could  not  discharge  the  sewage  into  brooks  and  stream* 
throughout  the  country.     It  was  stated  that  the  line 
process   failed    at  Tottenham  because  there   wai  not 
sufficient  lime  used.    That  waa  a  total  mistake.     If  too 
much  lime  was  put  in,  it  produced  a  lime  water  wiodi 
waa  not  fit  to  ^o  into  any  stream  whatever,  and  sewage 
containing  it,  if  it  went  into  a  ditch,  would  become  very 
shortly  as  bad  as  if  it  had  never  been  treated  with  lime 
at  all.    If  by  the  proposed  process  they  could  product 
cement  cheaper  than  by  the  use  of  ordinary  water,  then 
they  had  got  something  to  which  they  might  look  for  a 
profit ;    or  if  for  the  same  cost  they  could  produce  a 
better  cement  than  by  the  ordinary  method,  that  also 
would   be   an   advantage.      These  were  things  open 
to  the  diemist  to  settle;   but  if  the  sewage  waa  claii- 
fied  by  lime   and  alumina  throughout  the  country  it 
must  still  be  passed  over  land   in  some  shape.     He 
quite  agreed  with   the    remarks   made    with    regard 
to   paasmg   the   wator   over  land.       Irrigation    was 
no   doubt    one  of  the  best   modes  of   dealing  wiA 
sewage,  hut  the  plants  ought  not  to  be  forced  witfc 
it.     An  exoess  of  it  produced  a  black  mark  on  &e 
stalk  of  the  plant,  which  took  three  weeks  to  clear  aai^. 
He  thought  that  a  combination  of  General  Scott'ljis- 
cess  with  irrigation  might  be  a  solution  of  th«  difinltj. 
The  point,  however,  stUl  remained,  whether  the  ssnn 
would  produce  cement  at  a  cheaper  rate  than  it  waa  mids 
at  present  Possibly  it  might  be  fannd  Vkat  cement  ooold 
be  made  from  sewage  without  the  addition  of  lime  at  sU, 
and  we  might  find  that  we  could  afford  to  plaatar  onr 
houses  inside  and  out  with  oement  through  the  product 
obtained  becoming  a  drug  in  the  market.    He  belieTed 
that  in  dealing  with  the  aewage  of  London  enoogli 
oement  would  be  produced  to  biwd  the  whole  of  London 
over  again. 

Xr.  J.  Orsntham  said  he  had  had  tha  means  of  wafak* 
ing  General  Scott's  process  a  little.  Ha  had  sent  an 
inspector  from  the  committee  of  the  Britidi  Assodatian, 
and  they  had  a  favourable  account  and  report  o{  it.  _Ak 
present  there  waa  not  a  good  opportnmty  for  making 
experiments,  and  he  propped  that  a  further  investiga- 
tion should  bo  gone  into.  (Jeneral  Soott  had  given  every 
fiusility  for  making  experiments.  He  loeked  npon  it  sa 
a  very  great  improvement  and  advantage  if  they  cwild 
get  rid  of  the  sludge  in  some  way  or  other,  by  Arpag 
processes,  or  by  any  other  means  which  could  be  davui£ 
General  Scott's  plan,  as  far  as  he  was  aware,  waa  certainty 
the  best,  and  he  really  hoped  that  it  would  prove  aoccaa- 
ful,  and  be  adopted  in  many  parts  of  the  country. 

Dr.  Latheby  said  that,  in  common  with  all  who 
took  any  interest  whatever  in  this  question,  he  had 
had  a  good  deal  of  satisfactioui  n  listening  _to  the  paper 
read  by  General  Scott,  not  merely  because  it  ■eemed  to 
offer  a  practical  means  of  solving  a  great  difficulty, 
but  chiefly  because  it  seemed  to  him  to  be  the  mean* 
whereby  people  of  the  most  opposite  inventions,  and 
theories,  and  practices,  might  be  brought  somewhat  into 
harmony.  On  the  one  hand,  those  who  were  advocates 
of  the  precipitating  process  would  find  in  it  the  means 
of  carrying  out  all  they  wished ;  and,  on  the  other  hand, 
those  who  were  particularly  anxious  for  the  use  of  the 
sewage  water  or  effluent  water  upon  the  land,  would 
find  an  opportunity  of  using  it  advantageously.  For 
thirty  years  men  had  been  fighting,  so  to  speak, 
over  this  gieat  question,  and  had  held  those  two 
oppoaito  opinions  in  respect  of  it  It  so  happened 
that   in    1842    the    lime   process  was  first   patented 
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hy  Mr.  Hig^gs,  and  from  that  time  to  the  present  we 
had  had  a  snoceasion  of  precipitating  prooeaaes,  and  some 
of  the  wildeat  and  moat  enthusiaatio  theories,  and  hopes 
and  ezpectationi  with  regard  to  the  results  of  those 
pioeesaeB.     On  the  other  hand,  it  was  exactly  thirty 
years  ago  that  Mr.  Smith  came  to  London  to  the  old 
Board  of  Health,  infatuated  with  what  he  had  seen  at 
£dinbtirRh,    and    through   his   friend  Mr.  Chadwick 
started  wis  theon-  of  nnirersal  irrigation.    From  that 
time  we  had  had  uioae  two  diverse  lines  of  pnrauit— one 
class  of   people  arguing  that  nothing  but    irrigation 
— nothing  bat  the  use  of  sewage  upon  the  land — was 
proper,  and  others  that  nothing  bat  precipitation  was 
proper.      Now,   as  fiir   as   he    (Dr.   Letheby)    could 
gather    from    the    account    of     the    process    which 
had  been  given  by  (General  Scott,  in  the  first  place, 
fuid  from  what  he  had  seen  of  the  process  himself,  in  the 
next  place,  at  EaUng,  it  seemed  that  it  offered  a  means 
of  harmonising  those  who  had  held  the  moat  opposite 
opinions  on  the  subject.     There  were  two  or  three  points 
to  which  he  thought  it  essentially  necessary  that  Gene- 
lal  Scott  should  direct  his  attention.    In  the  first  place, 
it  was  necessary  that  the  treatment  of  the  sewage  shonld 
1)6  by  an  intermittent  process,  and  not  by  a  continuoos 
process.    He  did  not  mean  to  say  that  the  matters  to  be 
used  for  predpitation  should  not  be  introduced  into  the 
sewer  at  a  considerable  diatance  from  the  precipitating 
tanks,  but  he  did  say  that  there  should  be  tanks  of  such 
a  size  that  yon  might,  at  a  given  period  of  the  day,  have 
something  like  an  average  quantity  of  sewage,  and  have 
an  average  product,  and  next  that  yon  should  give  an 
opjportumty  to  the   precipitating   matters    quietly    to 
subside  before  the  supernatant  Uqnor  was  discharged. 
If  that  were  not  done  we  shonld  be  sure  to  have  an  ac- 
cmnulation  of  the  sludge  in  the  bottom  of  the  tanks 
setting  up  secondary  fermentation.    It  seemed  to  him  to 
'be  essential  to  the  success  of  the  process  that  it  shonld  be 
an  intermittent  and  not  a  continuous  operation.    In  the 
next  place  it  was  advisable  that  there  should  not  be  too 
mnch  lime  used  in  the  precipitation.    At  the  time  of  his 
visit  there  was  no  doubt  a  very  great  precipitation  of 
lime ;  in  fact  it  was  a  saturated  solution  of  ume  which 
was  passing  away  into  the  water.    If  that  fell  into  any 
stream  it  would  do  mnch  mischief.    The  stream  would 
become  tnrbid  and  disagreeable  in  appeeranoe,andcertainIy 
where  there  were  fish  it  would  be  deadly  to  them.  Thirdly, 
there  should  be  a  careful  attention  to  the  quick  removal 
of  the  sludge  from  the  bottom  of  the  precipitating  tank. 
Wherever  it  remained  more  than  two  or  three  days  it 
started  decomposition  of  the  supernatant  liquor,  and  that 
deoomposition  was  of  a  most  disagreeable  character. 
Fonrthly,  there  should  be  a  very  quick  drying  of  this 
sludge,  for  although  it  appeared,  from  the  experiments 
whidi  had  been  made   up  to    this  time,  that  sludge 
did     not    undergo    offensive     decomposition,    never- 
theless,  from    his    experience  of    the   lime   process, 
and,  indeed,  of  almost  every  precipitating  prscess,  the 
slndge  would  not  bear  to  remain  in  the  bquid  state  for 
many  days.    In  the  case  of  lime,  the  material  was 
most  offannve.     Lastly,  there  was  a  difficulty  which 
might  arise  in  the  ceorae  of  these   operations,   and 
that    was    that,    though    npon    a    smiJl     scale,    it 
did  not  appear  that  the  burning  of  this  material  was 
attended  with  any  very  offensive  emanation,  yet  he  had 
had  to  do  with  nuisances  through  the  manuiFacture  of 
Portland  cement  where  sewage  mud  had  been  used  in  the 
process  of  manufacture,  and  it  had  led  to  such  an  offence 
to  the  neighbourhood  that  injunctions  in  Chancery  were 
granted  to  abate   the  nuisance.     It  was,  therefore,  a 
matter  for  future  consideration  how  far  the  process  could 
be  carried  on  in  the  neighbourhood  of  towns  without 
being  offensive.  He  would  giant  that  the  sludge  obtained 
from  the  precipitation  of  sewage  was  very  different  from 
mod  that  was  dredged  from  the  rivers,  and  particularly 
tidal  rivers,  inasmuch  as  the  common  salt  present  in 
the  mvd  invariably  produced  a  large  quantity  of  muriatic 
acU  throngh  the  boniing  of  the  cement,  which  was 


one  of  the  main  causes  of  offence ;  but  in  one  of  the 
cases  which  he  had  alluded  to  the  action  lay  on  account 
of  the  use  of  sewage  mud.  One  other  point  had  struck 
him  during  the  reading  of  the  paper  and  the  discussion 
which  had  arisen  out  of  it,  and  that  was  as  to  the 
quantity  of  cement  that  would  possibly  be  produced  from 
a  given  quantity  of  sewage.  Now,  looking  at  the  expe- 
rience which  we  had  during  the  days  of  the  old  Totten- 
ham works  and  of  the  works  also  at  Leicester,  it  was 
found  in  practice  that  the  proportion  of  solid  matter 
that  was  obtained  was  invariably  between  four  and  five 
times  that  of  the  lime  used.  He  oUculated,  therefore,  that 
two  tons  and-a-h»lf  of  this  cement  woi^d  be  obtained 
from  a  million  gallons  of  sewage.  That  would  be  about 
a  ton  for  every  10,000  people  per  day.  Well,  he  did  not 
know  what  might  be  the  demand  for  cement,  but  it  did 
not  strike  him  at  first  sight  as  being  a  very  large  quan- 
tity. Such  a  quantity  might  very  well  be  used  in  buuding 
operations. 

Kr.  W.  Smart  considered  that  the  Society  of  Arts 
would  do  good  service  to  the  community  it'  hey  took 
this  important  question  op. 

Kajor-Oeneral  Boott  said,  in  reply,  that  the  greater 
portion  of  his  tfisk  had  been  a&eady  performed,  for 
some  of  the  speakers  had  replied  to  questions  raised  in 
the  course  of  the  discussion.      Mr.   White   seemed  to 
think  there  was  some  diflSculty  in  apportioning  the  in- 
gredients, in  order  to  make  Portland  and  other  cements, 
if  they  were  to  be  made  through  the  intervention  of  a 
sewer.    Now,  he  could  not  see  any  more  difficulty  in 
carrying  out  the  process  by  throwing  lime  and  clay  into 
a  sewer  than  there  would  be  in  throwing  in  chalk  or 
clay  in   a  wash  mill  in  a  manufiictory.     Mr.  White 
might  use  white  chalk  in  his  manufactory,  as  he  ((Gene- 
ral Scott)  believed  he  did ;  but  on  the  Medway  the  mann- 
factureia  used  chalk  containing  various  proportions  of' 
clay,  in  some  cases  10  per  cent.,  and  in  others  nearly  20  per 
cent.,and  still  managed  to  keep  themselves  pretty  correct  in 
their  quantities.     In   the   case   of  sewage,   you   have 
a  somewhat  varying  amount  of  clay  and  lime  present,, 
but  still,  they  were  as  constant  as  in  grey  chalk,  or,  at 
all  events,  so  constant,  that  if  he  could  not  in  all  cases 
succeed  in  making  Portland  cement,  he  could  succeed  in 
making  a  cement  of  a  very  good  quality,  or,  at  least,, 
hydraulic  lime.  In  the  case  of  Ealing,  the  two  ingredients 
ran  quite  as  closely  together,  if  not  more  closely,  than  in 
the  ordinary  manufecture  of  Portiand  cement.    In  fiict^ 
he  had  mentioned  in  his  paper  a  point  which  occasioned 
difficulty  in   apportioning  the  ingredients  in  making- 
Portiand  cement  which  did  not  occur  in  sewer-made- 
cement.    The  chalk  and  clay  in  the  ordinary  mann&c- 
ture  were  ground  to  different  degrees  of  fineness,  and' 
there  was  id  ways  a  tendency  in  chalk  to  precipitate  first, 
and  it  was  customary  to  intercept  the  coarser  particles,  to- 
prevent  their  going  into  the  tanks.    Now,  that  was  not 
the  cose  in  the  precipitation  from  sewage.     Both  the 
lime  and  clay  setUed  down  in  so  finely-divided  a  state 
that  you  could  form  a  much  more  homogeneous  mixture' 
than  you  get  in  the  deposition  of  cbalk  and  clay.    He< 
never  had  the  pleasure  of  visiting  Mr.  White's  work^ 
though  he  hopea  Mr.  White  would  give  him  an  opportunity 
of  doing  so,  but  he  believed  Mr.  'White  endeavoured  to 
obviate  this  evil  by  means  of  a  stirring  apparatus  in  the 
settling  tank  itself— the  large  tank  in  fact  in  which  the 
theclayand  chalk  were  collected.  Nowif  that  was  the  case, 
it  showed  that  there  was  adifficultyinMr.  Wbite'sfitctory 
in  getting  a  complete  mixture.     Of  course  it  was  very 
difficult  in  a  paper  of  this  sort  to  follow  all  that  was 
read,  and  he  was  not  surprised  that  Mr.  'White  had 
questioned  him  on  a  point  which  he  had  hoped  he  had 
explained.    He  bad  stated  that  sewage  water  contained 
a  large  quantity  of  carbonate  of  Ume,  held  in  solution 
by  carbonic  acid  gas,  and  that  if  you  i^ded  some  lime  to     * 
such  water  you  got  a  precipitate  out  of  it,  because  the 
lime  which  you  added  combined  with  the  carbonic  acid 
_hich  was  holding  the  carbonate  of  lime  in  solation,  aaA 
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Vf  properly  apportioning  the  limq  added,  70a  obtained 
a .  considerable  amount  of  ingredients  in  that  way 
beyond  the  precipitants  introdaced.  He  had  been 
rather  struck  with  the  dififerent  points  of  view  from  which 
gentlemen  who,  in  some  way  or  other,  were  interested  in 
cement,  or  who  were  interested  in  sewage,  viewed  this 
question.  Mr.  Grant  and  Mr.  White,  of  course,  looked 
at  it  from  a  cement  point  of  view,  and  asked  whether 
cement  so  made  would  be  commercially  profitable. 
Another  gentleman  who  had  spoken  looked  at  the  ques- 
tion entirely  from  a  sewage  irrigation  point  of  view. 
Mr.  Hope  had  taxed  him  with  having  "passed  by" 
a  very  important  question,  viz.,  the  possible  injury 
that  might  arise  to  animals  on  sewage  farms.  Now, 
he  could  not  see  why  it  should  be  supposed  that  he  had 
such  an  intimate  acquaintance  with  tiie  effect  of  sewage- 
grown  grass  aS  to  be  able  to  express  an  opinion  on  this 
<lisputed  point.  It  was  not  his  business  to  enter  into 
such  a  question,  and  he  passed  it  by  simply  becauss  he 
ooold  oSbr  no  opinion  upon  it,  and,  for  the  cdijeoti  of  his 
paper,  it  was  unneoessary  to  express  one.  Sat  fa»  thought 
that  if  his  paper  had  been  more  carefdlly  listmed  to  upon 
that  point,  Mr.  Hope  would  have  seen  that  really  it  stated 
that  irrigation  or  filtration  was  the  only  complete  way 
of  completely  getting  rid  of  the  contaminations  of  the 
aewage-water.  He  had  said  this : — "  My  scheme  makes 
no  claim  to  the  complete  purification  of  sewage-water, 
or  to  supersede  the  irrigation  or  filtration."  Surely,  if 
that  meant  anything  it  meant  that  he  was  rather  an 
advocate  for  irrigation  and  filtration  than  the  contrary. 
His  real  view  was,  that  if  farmers  made  use  of  sewage  in 
proper  amount,  they  would  really  get  very  excellent 
results  out  of  it;  but  if  the  sewage  was  thrown  on 
the  land  at  all  seasons,  he  was  not  so  certain 
about  it.  He  Vas,  however,  quite  sure  of  this — 
that,  notwithstanding  what  Mr.  Hope  had  said,  there 
were  farmers  who  were  using  sewage,  and  who 
would  not  take  it  at  all  times.  It  was  only  the 
other  day  that  he  lost  his  way  and  got  down  to 
the  Barking-road  Farm,  and  had  the  pleasure  of 
-a.  convwaation  with  the  gentleman  who  managed 
it..  He  (General  Scott)  said  to  him  "  What  do  you  cb 
in  very  wet  weather  P  "I  don't  take  the  sewage,"  was 
the  reply.  "They  tell  me  I  must  take  it,  ana  I  say  I 
won't."  Mr.  Bramwell  had  asked  what  woidd  be 
-done  if  the  quantity  of  clay  in  the  sewage  varied. 
He  had  already  replied,  by  saying  that  he  shaidd 
aake  hydraulio  lime,  or  some  other  description 
of  cement  than  Portland — ^not  requiring  the  same 
accuracy  in  apportioning  the  ingredients.  And  that 
was  really  the  reply  to  another  remark  which  had 
"been  made  during  the  evening,  namely,  that 
the  amount  of  cement  which  he  would  make  would  be 
more  than  the  country  could  use.  The  gentleman 
who  made  that  remark  must  remember  that  he  had 
shown  that  be  could  produce  either  Portland  cement 
or.  hydraulio  lime,  and  avoid  throwing  more  cement 
material  into  the  market  than  was  required ;  he  merely, 
in  fact,  passed  the  lime  through  the  sewage,  and  brought 
it  out  in  an  improved  form.  Several  questiona  had  been 
asked  with  reference  to  the  cost  of  the  process.  He 
thought  that  the  gentlemen  who  asked  those  questions 
must  admit  that  they  were  asking  him,  considering  tiie 
varying  conditions  of  the  problem  in  each  locality,  a 
very  difficult  question  indeed,  but  he  could  ventore  to 
a*y  that  in  a  place  of  five-aud-twenty  or  thirty  thonaand 
inhabitants,  with  sewage  works  already  in  existence,  and 
having  lime  and  clay  at  the  ordinary  cost,  thoe  migbt 
be  a  profit  of  20  per  cent. ;  such  profit  nnut  manifestly 
vary  with  the  number  of  people  in  the  place,  tbe  price 
of  lime,  the  price  of  clay,  and  the  condition  of  the 
sewage  itself.  It  should,  hovever,  be  borne  in  mind,  as 
some  of  the  speakers  had  brought  out  very  siTongly, 
though  others  appeared  to  forget  it,  that  the 'first  object 
was  that  the  sewage  should  be  purified;  and  the  question 
was  whether  he  was  proposing  to  them  a  better  plan  than 
had  Utherto  been  proposed  for  effectiag  that  olgect. 


lliere  were  otiter  theories-  and  schemes,  and  he  mieht 
have  shown  how  good  his  position  was  by  oompariag' lua 
process  with  other  schemes;  but  he  had  abstained,  for  ob- 
vious reasons,  from  raaldBg  comparisons  with  plans  which 
had  been  introdueed  by  other  people.  He  might  say  gtne- 
rally,  with  someeonfidence,  that  wherea  town  waslarge,aad 
where  lime  and  clay  were  cheap,  cement  might  be  mada 
with  a  considerable  profit.  On  tbe  other  band,  ia  a  small 
place  like  Ealing,  he  did  not  suppose  for  a  moment  that 
the  process  would  entirely  relieve  the  inhabitmts  frosi 
taxation  for  the  disposal  of  their  sewage.  Siaes 
he  had  read  his  paper,  a  gentleman  had  asked  kda 
whether  his  scheme  was  applicable  to  a  large  isolaai& 
establishment  in  the  country.  He  had  refills^ 
to  him,  "My  dear  sir,  yon  had  better  get  eaitt 
closets."  lunifestly,  his  scheme  was  not  m^ 
pKcable  to  such  a  case  as  that.  He  believied 
that  he  had  now  replied  to  most  of  the  qoestiaas^ 
but  in  a  little  pamphlet  which  he  had  printed,  bat  not 
yet  published,  he  had  gone  into  the  figures  as  to  tb0 
materials  used  in  making  the  cement,  and  be  found,  as 
Dr.  Letheby  had  stated,  that  from  a  million  of  g^ons  of 
ordinary  sewage  water,  about  two  tons  of  cemeat  «r 
rather  more  would  be  prodneed  in  a  day.  He  beUarsd 
the  cost  of  producing  that  quantity,  for  materials  ami 
labour,  would  be  something  like  £2  at  ordinary  priees, 
leaving  a  pound  for  wear  and  tear,  the  fitst  ouUay,  tee. 

Tha  Oklixatat  said  thara  was  one  point  to  whi^ 
General  Scott  had  not  aUndad.  It  wss  the  qu«stioaof 
Mr.  White  as  to  the  qosntity  of  additicmal  fu^  it  wn 
fmmd  neoessaiy  to  burn  ths  camsBt. 

Osneral  Seott  said  that  Mr.  White  would  underslBl 
as  well  as  anybody  when  he  explained  to   him  tkit 
his    kUn  was  only  about  4ft.  6in.    in   diameter,   soi 
12ft.  ^h,  that  he  could  not  make  any  exact  statement 
on  that  point.    But  he  certainly  got  a  most  intense  heat 
by  means  of  the  fuel  which  was  in  the  sludge.     As  to 
the    small    heating    power    of   the  gas  of  sludge    to 
which     Mr.     White    had     leferreo^     it     was     wdl 
known  that  the    conditions   in  which   hydfugen    and 
carbon  existed  in  fiiels  varied  very  much  indeed.     A' 
body  might  be  very  rioh  in  carbon,  and  yet  give  a  very 
poor  illuminating  gas.    The  illuminating  power  of  tbo 
gas,  in  fact,  did  not  bear  very  much  on  ue  qaastioa  of 
heating  power,  for-  though  there  might  not  be  madi 
carbon  present  in  sewage  gas,  there  was  a  good  deal  of 
hydrogen,  which  gave  a  more  intense  heat.    In  'Ua. 
small  kiln,  in  which  he  put  a  ton  of  material,  and  ftom 
three  to  five  boshels  of  (X>al,  he  had  a  fiue  carried  under 
the  drying-floor,  and  he  was  able  to  keep  that  drying- 
floor  red-hot  by  this  means,  as  well  as  burn  the  miztoz* 
to  Portland  cement    He  believed  that  when  he  had  got 
to  the  point  of  working  a  large  kiln,  his  difficulty  would 
not  be  a  want  of  sufiicient  heat,   but  that  he  shonlt 
have  so  much  heat  that  he  would  have  some  diffiscoltf 
in  controlling  it. 

A  vote  of  thanks  to  the  author  of  the  paper  isva 
usaasmoaatf^  aoootded  by  the  meeting. 


ASSOJISUSMSSTS.  BT  THE  COnSCOL. 


KnOWKEHT  TDXDi 

MemLers  and  others  who  proj^ose  to  con- 
tribute by  donation  or  Bubsoription  to  the  £0. 
dowment  Fund  for  the  Society  of  Arts,  are 
requested  to  cross  all  oheqaes  through  Messrs. 
Coutts  &  Co.,  the  Society's  bankers,  and  to  for- 
ward the  same  to  the  Secretary  or  Financial 
Officer  at  the  Honse  of  the  Boetety  of  Arta,  John. 
street,  Adelphi. 
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COHYEBSAZIOnS. 
T!ht  Society's  Conversazione  is  fixed  to  take 
place  at  the  Sonth  Kensington  Musenm,  on 
Wednesday,  the  19tb  June.    Tickets  yrill  be 
iaaaed  to  the  Members  in  due  coarse. 

TSOHXOLOOICAL  EZAUHAnOVS. 

The  Sub-Committee  for  organising  these  ex- 
aminations in  relation  to  the  manufacture  of 
paper  met  on  Thursday,  the  9th  of  May,  at  four 
o'dock.  Present: — Captain  Donnelly,  K.E.,  in 
the  ehair,  Mr.  F.  A.  Abel,  F.R.S.,  General 
Cotton,  Professor  Thistelton  Dyer,  Lieut  Grover, 
BJL,  and  Mr.  J.  F.  Iselin. 


The  Sub-Committee  for  organising  these  ex- 
aminations in  relation  to  the  cotton  manufactures 
met  on  Thursday,  the  9th  inst.,  at  five  o'clock. 
Present : — Captain  Donnelly,  R.E.,  in  the  chair, 
General  Cotton,  Professor  Thistelton  Dyer, 
Iiieut.  Grover.  B.E.,  Mr.  J.  F.  Iselin,  Mr. 
Alexander  Bedgrave,  and  Dr.  J.  Forbes  Watson. 


OBUL  OOXIOTTKK. 
The  Committee  met  on  Tuesday,  the  14th 
inst  Present :  —  Major-General  F.  Eardley 
Wihnot.  B.A.,  F.R.S.,  in  the  chair,  Mr.  E. 
Ohadwiek,  C.B.,  Mr.  W.  H.  Fitzwilliam,  Vice- 
Admiral  Ommanney,  C.B.,  F.B.S.,  Mr.  Seymour 
Teolon.  and  Mr.  £.*C.  Tufnell. 


Second  Thonxhts  on  Doable  Entry  Account!,  or  an 
Euy  Cosch  and  Key  to  tiie  Science.  By  P.  Simpel,  Esq., 
B.B.B.,  H.A.    Fnaented  by  the  Author. 

Geological  SniTey  of  Ohio.  Beport  of  Frogreu  in 
1870.  By  J.  8.  Kevbeny,  Esq.  Presented  by  the 
ExecDtive  Department  of  the  State. 


ASSTSAL  mTESHATIOFALSXHIBiriOHS 

» 

The  offices  of  the  Commissioners  are  at  Upper  Ken- 
sington-gore, London,  W.,  Major-(}eneral  SMtt,  C.B.,. 
secretary.  

Autiiaa  Tawellsry.— Twenty-two  boxes  of  AostriaD' 
jewellenr  have  been  received,  and  as  soon  as  possible, 
they  will  be  arranged  for  pubUc  inspection.  The  speci- 
mens include  some  of  the  famed  Vienese  amber  work. 

The  Indian  Coort  opens  this  day.  It  has  been  arranged 
nnder  the  joint  superintendence  of  Dr.  Forbes  Watson 
and  Dr.  Birdwood.  It  includes  Dr.  Birdwood's  museunr 
of  agates,  a  collection  of  botanical  forms  which  will  be 
exhibited  ride  by  side  with  the  native  jewellery,  which 
derives  its  shape  and  character  from  natund  forms. 
There  is  also  Dr.  Watson's  book  on  Indian  omamentsi 
iUostiated  with  the  actual  &brics.  Messrs.  Farmer  and 
Bogers  exhibit  in  a  side  room  a  large  collection  of 
shawls,  carpets,  and  other  fabrics  of  a  very  high  ex- 
cellence. 

The  Treneh  Annexe  was  opened  on  Saturday  last 
without  any  formality.  A  detailed  account  of  the  articles 
exhibited  will  be  given  in  a  future  Journal. 

The  Belgian  Annexe  opens  to-morrow,  Saturday,  the 
18th. 


7000  COKKITTBB. 

The  Committee  met  on  Wednesday,  the  15th 
instant.  Present : — ^Mr.  Benjamin  Shaw,  in  the 
chair;  Sir  Antonio  Brady,  Mr.  J.  Jenkins,  Mr.  J. 
T.  Ware,  and  Mr.  J.  A.  Youl.  The  Committee 
had  before  them  specimens  of  tinned  meat  (beef) 
from  Queensland,  prepared  by  Mr.  Jones's  pro- 
cess,  being  the  first  specimens  by  that  process 
imported  from  abroad.  The  Committee  had 
also   before    them    specimens   of  tinned  meat 

Siutton)  from  ^ew  Zealand,  sent  to  them  by 
esars.  Snter  and  Co.,  the  importers;  also  a 
specimen  of  tinned  meat  (beef)  from  Uruguay, 
prepared  and  imported  by  Albert  Scott  and  Co. 

BvB-CoiOIITTEa    FOB    THB    InTBBNATIONAI.    EXHIBITION 

OP  1873. 

The  Sub-Committee  met  on  Friday,  the  10th 
inat,  at  four  o'clock.  Present — Mr.  Bbnjaxin 
Shaw  (in  the  chair),  Messrs.  W.  H.  Miohael,  F. 
W.  Rowsell,  J.  T.  Ware,  and  J.  A.  Youl.  Mr. 
EL  Craigie  attended  on  behalf  of  Her  Majesty's 
Oommiasioners  for  the  Exhibition. 


THE  IiTBBATtY. 
The  following  books  have  been  presented  to 
ih»  Library : — 

A  Pamphlet  relating  to  the  Sewage  of  Towns.    By  J. 
Bxoagh  Pow,  Esq.    K'esented  by  the  Anthor. 


EZHIBITI0H8. 

Speeial  Loan  Exhibition  of  Ancient  Hnsioal  Instm- 
msnts. — A  meeting  of  the  Executive  Committee  was  held 
on  the  14th  inst.  at  Clarence-housa.  His  Boyal  High- 
ness the  Duke  of  Edinburgh  prerided,  and  there  were 
rient  Lord  Oerald  Fit^erald,  Mr.  H.  Leslie,  Mr. 
0.  Owen,  and  Mr.  Alan  S.  Cole  (Secretary).  The 
private  view  of  the  exhibition  will  take  place  in  the  after- 
noon of  Friday,  the  31st  inst. 

The  Paris  Salon.— The  annual  exhibition  of  the  works 
of  living  artists  opened,  as  announced,  on  the  10th  inst. 
As  already  stated,  the  sparo  allotted  to  the  exhibi- 
tion is  much  smaller  than  in  former  years,  and  this 
fact,  together  with  the  views  of  the  admmistration  with 
respect  to  the  duties  of  the  jury,  the  total  abolition  of 
all  former  prescriptive  rights  of  exhibition  accorded  to 
medalled  artists,  and  other  circumstances,  have  much 
reduced  the  extent  of  the  collection  of  works  of  art  in 
the  Salon  this  year.  The  number  of  rooms  is  less  than 
in  former  years,  and  the  garden  only  occupies  about 
half  of  the  enclosed  space ;  the  garden  has,  however, 
been  made  unusually  attractive  by  a  grand  show  of 
palms,  shrubs,  and  flowers,  so  that  the  sculpture  is  set 
off  by  beautiful  surroundings.  The  total  nnmbtr 
of  entries  in  the  catalogue  this  yesr  is  2,067,  ;of 
which  1,536  refer  to  paintings,  water-colour  and'  other 
drawing^  whereas  at  the  last  Salon,  that  of  1870, 
there  were  2,991  paintings,  1,238  water-colour,  chalk, 
and  other  drawings,  &c. ;  and  a  total,  including  sculp- 
ture,  architecture,  and  engraving,  of  6,430  works,  or 
considerably  more  than  double  the  number  of  this  yeaT|s 
exhibition.  Taking  all  things  into  consideration,  this  is 
not  at  all  surprising,  nor,  in  some  respects,  regretable. 
The  direction  laid   down  the  wise  general  rule  that 
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ih«r«  skould  only  be  two  rowa  at  piotorea  on  tb»  wiill, 
flod  if  tins  bat  not  been  strictly  adhered  to,  it  was  probably 
because  of  want  of  space,  CTsn  for  the  coaiparativ«ly 
limited  number  of  works  admitted.  As  was  to  be 
fcared,  a  considerable  number  of  the  wwks  sent  in 
Teferred  to  late  events,  and  some  of  them  wore  of  svah 
■a,  character  that,  although  passed  by  the  jury  and 
hung  on  the  walls,  they  have  been  removed  at  the  inati- 
4^tion  of  the  government,  an  appeal  having  been  made 
to  the  patriotism  of  the  artists,  on  account  of  the  difficulty 
which  still  surrounds  the  political  position  of  the  countr}-. 
It  is  highly  creditable  to  the  artists  thus  excluded 
from  the  Salon,  that  they  have  acquiesced  without  pro- 
"test  in  the  appeal  made  to  them  by  the  authorities. 
A  noticeable  point  in  the  arrangement  of  the  present 
Salon  is  the  lavish  use  of  Gobelins  tapestry  and  flowers 
m  the  covering  and  decoration  of  wooden  partithms, 
plain  walla,  luid  ugly  comen.  The  tapestry  baa  been 
Drought  from  the  State  stores,  and  the  flowers  from  the 
«lai8-housea  of  the  admirable  establishment  near  Xn 
Sluette,  in  the  Bois  de  Boulogne,  which  supplies  the 
Paris  authorities  with  the  thousands  and  tens  of  thou- 
sands of  semi-hardy  and  yet  unacclimatized  exotics  wfth 
which  the  parks,  gardens,  promenades,  and  fetes  of 
Paris  are  so  lavishly  supplied.  The  setting  cannot  im- 
prove the  "  water  "  of  the  gem,  bat  it  certainly  lends  to 
it  an  additional  charm. 


OOBBBSPOVDBVCB.. 


BNDOWMENT  FUND  FOR  THE  SOCIETY 
OFABTS. 

Snt, — Charity  had  not  played  out  its  roll  in  relation 
"to  hospitals  when  it  had  founded  those  referred  to  in  my 
last  letter.  O&er  olasiioo  still  resHuiwd  to  be  provided 
for  in  addition  to  the  aged,  infirm,  imbecile  and  leprous, 
Tiz.,  the  orphan,  the  foreigner,  and  the  fallen  sister.  For 
'the  last-named  some  measure  of  relief  had  been  instituted 
by  the  establishment  of  tlie  Lock  Hospital,  but  still 
further  aid  was  given  in  the  penitentiaries  or  industrial 
ief9rraatory  homes,  which  were  next  created.  To  the 
establisfament  of  the  Foundling  Hospital  it  is  more 
parttoalarly  my  desire  to  refer  in  the  present  letter,  as 
-out  of  it,  or  as  B  consequence  of  its  removal  from  Hatton- 
garden,  v^ere  it  was  first  established,  to  the  site  which 
It  at  present  occupies,  coupled  with  the  work  which  was 
being  done  by  the  Society  of  Arts  at  the  same  period, 
the  Artists  of  England  owed  much  during  tlM  last 
century. 

The  Foundling  Hospital  appears  to  have  had  its 
<nigin  in  the  following  paragraph,  written  by  Addison  in 
one  oi  his  political  essays,  viz.,  that  in  No.  150  of  the 
Guardian,  in  which  he  says : — "  I  will  mention  a  piece 
of  charity  which  has  not  yet  been  exerted  among  us,  and 
which  deserves  our  attention,  the  more  because  it  is 
practised  by  most  of  the  nations  about  us — I  mean  a 
provision  for  foundlings,  or  for  those  children  who, 
through  want  of  such  provision,  are  exposed  to  the 
barbarity  of  cruel  and  unnatural  parents.  One  does  not 
know  how  to  speak  on  such  a  subject  without  horror, 
but  what  multitudes  of  infhnts  have  been  made  away 
•with  by  those  who  brought  them  into  the  world  and 
were  afterwards  ashamed  or  unable  to  providj  for  them. 
There  is  scarce  an  assize  where  some  unhappy  wretch  is 
not  executed  for  the  murder  of  a  child,  and  how  many 
more  of  these  monsters  of  inhumanity  may  we  suppose 
to  be  wholly  undiscovered  and  cleared  for  want  of  legal 
evidence." 

It  was  not  till  some  ten  yesn  after  Addison  had 
pointed  out  the  want  of  an  hospital  or  home  for  the 
orphan  and  destitute  children  in  the  metropolis,  that 
Captain  Thomas  Coram  took  it  up.  Captain  Coram  had 
constantly  seen  children  left  destitute  and  to  perish  in 
the  streets,  while  pursuing  his  daily  avocation  at  tlie 


Svater-side,  and  he  set  to  work  to  see  what  coold  be  dsiie 
in  mitigation  of  the  misery  and  wretchedness  he  dsiljr 
Vitnessed.    After  17  years  of  unceasing  labour  he  oV- 
{tained  a  charter,  bearing  date  the  17th  October,  17W, 
iwliich  recites  "That  Thomas  Coram,  in  behalf nfigieit 
numbers  of  helpless  infants  daily  exposed  to  destmoiw 
had  by  his  petition  represented  that  many  penoiuof 
iquality  and  distinction,  as  well  as  others,  of  both  aeio, 
being  sensiUe  of  the  frequent  murders  coamitted  a 
poor  miserable  infants  by  their  parents — to  hide  tkeir 
hhame — and  the  inhuman  custom  of  exposing  new.Un 
children  to  perish  in  the  streets,  or  training  them  ifir 
idleaeaa,   beggAry,   and  theil,  had,  by  instnuneikii 
writing,  declared  thair  intentions  to  cootribnte  litedi 
towards  the  erecting  an  hospital  after  the  example  a 
other  Christian  countries  and  for  supporting  the  nme.' 
The-  hospital   was   accordingly    opened    in   Sbm- 
garden,  for  the  reception   of  children,  on  the  STlkoi 
October,  1740.    Among  the  earliest  supporten  of  Hk 
hospital  was  William  Hogarth,   who,  on  the  14th  of 
May,   1740,  presented   to  it  his  celebrated  portrait  of 
Captain  Cortun,  and  Handel  subsequently  eoneMtki 
hospital  by  his  oratorioa.     Upon  the  opening,  in  17ii,of 
the  west  wing  of  the  present  building,  which  is  ailmtcd 
in  GttUford-street,  Bussell-cquare,  the  house  ifi  Hattdii- 
garden  was  given  up.    The  example  set  by  Hogsrtkrf 
giving  works  of .  art  to  the  institution  was  fsllowsd  b 
F.  Hayman,  B.  Wilson,  J.  Pjne,  W.  Ify»hi»alt,.i«» 
others.    The  claims  made  upon  the  hospital  toon  a- 
ceeded  the  sums  placed  at  the  disposal  of  the  masacoi 
by  the  charitable:    Parliament  was  petitioned  to  liiil 
and  in  I7S6g7«Btad  to  the  hospital  thssum  of  ilO,(M^'a 
condition  that  aU  who  were  preeented  for  relief^  Uromln 
months  to  twelve  years  of  age,  were  to  be  receited,  a* 
dition  which  all  but  caused  the  destruction  of  tbeis*f 
tion,  as  on  the  2nd  of  June,  1 766 ,  no  less  thaa  U7  '■'■'jjj 
were  received,  and  daring  the  year  1,783  were  •^"I** 
by  the  institution,  and  the  following  year  3, 727  were  » 
mittod.    During  the  period  of  three  years  and  tennwDtM 
which  the  unrestricted  system  of  admission  last«d,iiol"| 
than  15,000  infants  were  received.    A  trade  was  ere*'*' 
through  the  country  by  unscrupulous  people,  wl"""""' 
took  to  convey  the  cast-off  children  of  riciom  5^ 
^m  towns  300  miles  ftoea  the  metropolis,  sod  t«a 
them  in  the  basket,  suspended  at  the  gates  of  tin  i« 
labelled,  according  to  requirement,  and  ^^y-,^^ 
them,  at  so  much  per  head.  "  The  sum  paid  for  °^^ 
a  child  fVom  York  is  said  to  have  been  ogW  T"™** 
The  sum  of  £10,000  voted  by  Parliament  «•  »»"  "' 
pended.    The  gross  sum  paid  by  Uie  ^^9^^ 
support    of     the     hospital    amounted    te    **TV;( 
or  equal  to  £33,000  per    annum  during  the  P^°*^ 
was  so  subsidised.      The  support  obtained  from 
King,  Parliament,  and  the  nobiUty,  soon  «iid<wii  "J 
Foundling  Hospital  a  place  of  S^'^J^^^^ 


classes,  and  the  works  of  art  presented  by  Hoi  ^     - 
otiiers,  constituting  as  tiiey  did  the  fi"'«'"'*r?,J 
British  works  of  art,  to  which  the  pubHc  had  the  npn 
free  admission,  added  to  the  fact  Uiat  tiie  Society^  ^ 
was,  at  the  aame  time,  rewarding  students  m  mV 
exhibiting  their  works  in  the  rooms  of  the  dw  j^ 
brought  to  the  artists  of  both  institutions  '''°" J^j, 
were  exhibited  numerous  commissions  fro™  "Lij,  4 
of  art,  and  this  led  to  an  appeal  fro™,??*,.^!^ 
Londcm  to  be  allowed  to  collect  and  e»Hl?*.*""f^ 
at  the  Society  of  Arts.     The  first  exhibition  01 
coUectcd  works  of  art  accordingly  took  P'f  *>  "P'T^b. 
patronage  of  our  Society  in  1760,  the  -^^.^l-^ 
tiibuted  by  69  artists,  among  "l"^' ",^7  P,Cwil««. 
the  names  of  Hayman,  Reynolds,  Woollett,  IW     ^^ 
Boubiliac,  Pingo,  Modand,  and  others, ''''°«« '"* 
rendered  their  fame  known  even  in  our  o'"  "f  J^  ^,  be 
Aalfeerthis  letter  is  already  too  long,  J.  n^^^ 

aUowed  to  conclude  what  I  desire  t?,»y  .'?„"H«fflti! 
theresulUoftheestabliahmentoftheFooDdlmsn  r- 

in  my  next.-I  «K^*<^j^^  ^^  LiOOg  ft  &  » 
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THB  PATENT  LA.W8. 

The  Select  Committee  appointed  to  inqnire  into  tbe 
law,  and  practice,  and  the  effect  of  grants  of  letters  patent 
for  inventions,  have  considered  tiie  matters  referred  to 
them,  and  have  agreed  to  the  following  report : — 

"Your  Committee  have  continued  the  investigation 
conunenced  last  Session  into  the  lav,  practice,  and 
effect  of  grants  of  letters  patent,  and,  after  a  careful  con- 
sideration  of  the  evidence  on  the  respective  branches  of 
the  inquiry  given  hy  eminent  lawyers,  patent  agents,  in- 
ventors, and  manufacturers,  of  this  and  other  countries, 
have  arrived  at  the  conclusions  contained  in  the  follow- 
ing' resolutions : — 

"  1.  That  the  privilege  conferred  by  letters  {latent 
promotes  the  progress  of  manufactures,  by  causing  many 
important  inventions  to  be  introduced  and  developed 
more  rapidly  than  would  otherwise  be  the  case. 

"  2.  That  the  same  privilege  leaBs  to  the  introduction 
and  publication  of  numerous  improvements,  each  of  a 
minor  character,  but  the  sum  of  which  contributes 
greatly  to  the  progress  of  industry. 

"  3.  That  in  the  absence  of  the  protection  of  letters 
patent,  the  competition  of  manufacturers  among  them- 
selves would  doubtless  lead  to  the  introduction  of 
improved  processes  and  machinery,  bat  that  it  would 
probably  be  less  rapid  than  under  the  stimulus  of  a 
Patent  Law. 

"_i.  That  it  does  not  i^ppear  that  the  granting  of  pe- 
coniary  rewards  could  be  substituted,  with  advantage  to 
the  public  interests,  for  the  temporary  privilege  conferred 
by  letters  patent 

"  5.  That  the  (gisting  Patent  Law  of  this  country  and 
its  adminiatration  are  in  many  respects  defective,  and  re- 
4iuire  considerable  improvement,  in  the  interests  of  the 
public,  of  manufacturers,  and  of  inventors. 

"  6.  That  protection  for  a  limited  period,  and  dating 
back  to  the  time  at  which  it  is  applied  for,  should  only  be 
granted  for  an  invention  on  its  nature  and  particular 
points  of  novelty  being  clearly  described  in  a  provisional 
specification,  and  upon  the  report  of  a  competent  authority 
that  such  invention,  so  &r  as  can  be  ascertained  by  such 
authority,  is  new,  and  is  a  manufacture  within  the  mean- 
ing of  the  law. 

"  7.  That  letters  patent  ought  not  to  be  granted  for  any 
invention  so  protected  until  the  provisional  specification 
has  been  open  to  inspection,  nor  until  a  complete  specifica- 
tion has  been  deposited,  folly  describing  the  means  of 
carrying  it  into  eSect,  and  such  complete  specification  has 
been  found  by  the  same  authority  to  accord  in  all  essential 
particulars  with  the  description  of  the  .invention  in  the 
provisional  specification. 

"8.  That  all  letters  patent  should  be  subject  to  the 
condition  that  the  manu&cture  shall  be  carried  on  within 
the  United  Kingdom,  so  as  to  fully  supply  the  demand 
for  the  same  on  reasonable  terms  to  the  public,  and  with 
dne  regard  to  existing  interests. 
_  "  9.  That  letters  patent  shall  not  be  valid  for  an  inven- 
tion which  has  been  in  use  in  a  foreign  country,  unless  a 
patent  for  the  same  shall  have  been  granted  in  such 
country,  and  unless  such  letters  patent  shall  have  been 
granted  in  this  country  to  the  original  inventor,  his 
assignee,  or  authorised  agent. 

"  10.  That  the  duties  payable  on  patents  should  be 
■o  adjusted  as  to  encourage  inventors  to  the  utmost  to 
make  known  their  inventions,  and  that  their  primary 
i^iplication  should  be  to  the  purposes  of  a  complete  and 
well  organised  record  of  industrial  progress,  and  to  an 
improved  establishment  for  the  conduct  of  patent  busi- 
ness. 

"11.  That  no  person  concerned  in  the  administration 
•f  the  Flitent  liaw  should  have  a  pecuniary  interest 
in  the  number  of  patents  applied  for,  granted,  or  re- 
fiued. 

"  12.  That  inasmuch  as  the  property  created  by  the 
Patent  Law,  and  the  questions  arising  under  it,  are  pe- 
culiar, the  tribunal  for  deciding  contentious  matters  in 


reference  thereto  should,  both  as  to  its  constitution  and 
procedure,  bo  adapted  to  those  peculiarities. 

"  13.  That  the  present  condition  of  the  Patent  Com- 
mission is  open  to  serious  complaints. 

"  11.  That  the  Patent  Law  Amendment  Act  of  1852 
provided  that  the  Commiiision  should  consist  of  certain 
ex-officio  Commissioners,  viz.,  the  Lord  Chancellor,  the 
Master  of  the  Bolls,  and  the  Law  Officers  of  the  Crown 
for  England,  Scotland,  and  Ireland,  together  with  other 
persons  to  bo  appointed  by  the  Crown,  but  no  such  other 
persons  have  ever  been  appointed. 

"  15.  That  the  Lord  Chancellor,  the  Master  of  the 
Rolls,  and  the  two  English  Law  Officers  are  now  the 
only  Commissioners,  and,  by  reason  of  their  other  en- 
gagements, it  is  very  difficult  to  get  a  meeting  of  the 
Commissioners,  and  practically  an  officer  in  the  Patent 
Office  does  the  duty  of  the  Commission. 

"  16.  That  the  law  and  its  administration  are  defec- 
tive:— 

(a.)  They  admit  of  protection,  and,  subsequently,  of  a. 
patent  being  granted  for  an  invention  which  is  not  pro- 
perly the  subject  of  letters  patent,  not  being  a  manufac- 
ture, or,  being  a  manufacture,  is  not  new,  and  of  patents 
being  granted  for  the  same  invention  to  several  con- 
temporaneous applicants. 

"  (i.)  They  offer  no  guarantee  against  patents  belng^ 
used  sole^  or  chiefly  for  the  purpose  of  obstruction. 

"  (c.)  The  facilities  afforded  to  an  intending  patentee 
for  ascertaining  whether  his  invention  is  new  and  in- 
sufficient. 

"  {d.)  The  time,  trouble,  and  expense  involved  in  pro- 
ceedings affecting  the  rights  of  patentees  and  of  th» 
public  are  excessive. 

"  17.  That  the  following  operations  of  the  law  and  of 
its  administration  is  desirable : — 

"  (a.)  That  protection  be  not  granted  to  any  invention 
except  on  the  report  of  a  competent  person  or  persons 
that  the  conditions  of  resolution  6,  as  to  such  protection, 
are  fulfilled. 

"  (4.)  That  no  warrant  for  sealing  letters  patent  be 
issued  until  the  conditions  of  resolution  7  are  fulfilled. 

"  (c.)  That  in  the  case  of  several  concurrent  applica- 
tions for  a  patent  for  the  same  invention,  the  patent  be 
granted  to  the  first  applicant,  unless  it  be  shown  to  the 
satisfaction  of  the  proper  authority  that  he  is  not  the  first 
inventor.  ■ 

"  (rf.)  That  all  trials  of  patent  causes  should  be  before 
a  Judge,  with  the  assistance  of  skilled  advisers  (who 
may  be  Commissioners  of  Patents)  and,  ns  a  role,  with- 
out a  jury ;  but  with  power  to  the  Court  to  order  a  jmy 
for  the  ascertainment  of  &cts  in  exceptional  cases  re- 
quiring the  same. 

"  («.)  That  the  Commissioners  be  reinforced  by  the 
appomtment  of  competent  persons  of  legal,  scientific, 
and  technical  experience,  whoso  time  is  not  occupied 
with  other  engagements  to  such  an  extent  as  to  prevent 
their  giving  full  attention  to  such  administration. 

"  ( /'.)  That  the  Commissioners  should  make  rules,  re- 
legating to  some  of  their  body,  together  with  competent 
assistants,  among  other  duties,  that  of  ascertaining  as  to 
every  invention  for  which  a  patent  is  sought  to  be  ob- 
tained, whether  it  is  properly  the  subject-matter  of  a 
patent,  whether  its  nature  and  the  particular  points  of 
novelty  have  been  clearly  described  in  a  provisional 
specification,  and  whether,  so  &r  as  can  bo  ascertained 
by  them,  it  is  a  new  invention  ;  and,  as  to  the  complete 
specification,  whether  it  fully  describes  the  means  of 
carrying  the  invention  into  effect,  and  accords  in  aU 
essential  particulars  with  the  description  thereof  in  the 
provisional  specification. 

"  {g.)  That  all  letters  patent  rfiould  contain  the  fol- 
lowing conditions,  not  hitherto  usually  inserted  therein — 
VIZ.,  that  the  manufacture  be  carried  into  effective  opera- 
tion within  a  reasonable  time,  within  the  United  King- 
dom, by  the  patentee  or  his  licencees,  so  as  to  supply  the 
demand  therefor  on  reasonable  terms ;  and  that  Ucenoes 
be  granted  by  him  to  competent  persons  on  fair  ooadi- 
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tions,  aa  well  u  the  fkot  of  competency,  to  be  deter* 
mined  in  the  event  of  disagreement  by  the  Com- 
missioners, due  regard  being  had  in  sach  determination 
to  the  exigencies  of  foreign  competition. 

"  (A.)  That  besides  the  assistance  afforded  to  intending 
patentees  by  the  examination  of  their  specifications,  and 
by  the  reference  library  of  the  Patent-office,  more  satis- 
factory indices  and  abridgments  of  speciiBoations  be 
provided,  and,  more  particularly,  that  the  practice  of 
accepting,  withont  control  or  revision,  the  abridgments 
prepared  by  the  patentees  themselves  be  abandoned. 

*'  (i.)  That  the  Court  or  Judges,  having  discretion  in 
I>atent  litigation,  should  avail  uiemselves  of  the  assist- 
ance of  the  Commissioners,  for  the  better  definition  and 
limitation  of  the  matters  in  dispute  in  respect  of 
particulars  of  breaches  and  of  objections  respectively. 

"  {J.)  That  in  all  future  appointments  of  officers  con- 
cerned in  the  administration  of  the  Patent  Law,  re- 
muneration by  fees  should  (as  it  has  been  in  the  recent 
appointment  of  her  Majesty's  Solicitor-General)  be  dis- 
continued. 

"18.  That  suitable  provision  shonld  be  made  by  Parlia- 
ment for  the  remuneration  of  the  Commissioners  who  do 
not  act  ex-offieio. 

*'  19.  That  this  Committee  are  of  opinion  that  there 
should  be  an  assimilation  in  the  law  and  practice  in  re- 
gard to  inventions  among  the  variouji  civilised  countries 
of  the  world,  and  that  her  Majesty's  government  be  re- 
quested to  inquire  of  foreign  and  colonial  governments 
how  far  they  are  ready  to  concur  in  international  arrange- 
ments in  relation  thereto." 


ASPHALTE. 


The  Engineer,  in  the  course  of  some  articles  upon 
asphalte  and  other  pavements,  says : — 

"  From  the  |nrticulara  already  given  it  will  be  seen 
that  the  authorities  of  the  City  of  London  are  disposed 
to  afford  an  extensive  trial  to  the  asphalte  pavements,  at 
the  same  time  admitting  any  other  mode  of  paving  which 
appears  to  offer  any  advantages.  The  Commissioners  of 
Sewers  have  not  even  discarded  wood,  but  are  going  to 
try  the  American  system  at  a  very  important  juuction  of 
streets,  where  failure  would  be  exceedingly  annoying. 
Trial  is  alio  being  made  of  granite  pavements  jointed 
with  asphalte,  a  method  previously  tried  in  Manchester 
and  several  northern  and  midland  towns.  The  task  of 
providing  proper  carriage-ways  for  tiie  enormous  traffic 
of  the  City  is  no  small  matter.  Within  this  square  mile, 
or  thereabouts,  there  are  forty-eight  miles  of  streets. 
'Of  these,'  says  Mr.  Haywood,  'about  nine  miles  of 
carriage-ways  are  subject  to  the  largest,  most  concen- 
trated, and  most  destructive  traffic  in  the  world.'  The 
wear  from  the  traffic  causes  a  large  consumption  of 
granite  annually,  and  public  convenience  requires  the 
use  of  a  granite  by  no  means  the  hardest  and  most  eco- 
nomicaL  The  expense  of  maintaining  the  granite 
carriage-ways  of  die  City  is  very  considerable.  Ex- 
dnaive  of  the  foundation,  a  flrst-clius  granite  pavement 
costs  at  the  outset  16s.  per  square  yaj^  In  Cheapside 
and  Mooivate-street  it  may  last  fifteen  years,  with  re- 
laying and  repairs  ;  in  the  Poultry  eight  years ;  and  in 
Old  Bioad-street  and  Lombard-street  twenty  years. 
The  average  coat  per  square  yard  per  annum,  after 
reckoning  the  first  cost  and  the  repairs,  and  allowing 
for  the  valne  of  the  old  stone  at  the  end  of  the  period, 
ia  Is.  0^.  in  Old  Broad-street ;  Is.  Ofd.  in  Lombard- 
street;  Is.  4}d.  in  Moorgate-street ;  Is.  7id.  in  Cheap- 
side  ;  and  2s.  9Jd.  in  the  Poultry.  The  last-named 
thoroughfare  almost  defies  an  estimate,  but  this  figure  is 
obtained  by  calculating  that  granite  would  last  eight 
yean  at  tiiat  spot  if  allowea  to  remain,  subject  to 
necessary  repairs.  In  point  of  (act,  a  new  granite 
pavement  laid  in  the  FonltiT  in  1865  with  Carey's 
iron  tooth-edged  trams,  was  taken  np  in  October,  1870, 


in  bad  condition,  althoogh  the  iron  trama  wtA/aAiStj 
prevented  the  formation  of  the  mts  to  which  the  Poultxy 
carriage-way  is  so  greatly  subject    Thus  the  granite 
pavement  lasted  scarcely  five  years.    The  Poultry  in» 
laid  with  wood  in  1841  and  1843 ;  with  granite  partly 
in  1846,  and  partiy  in  1862;  and  throughout  it*  length 
with  new  stone  and  granite  trams  in  1869.     In  1862  and 
1863  came  the  cast-iron  pavement  and  Redman's  inn 
trams.    In  1866  came  granite  and  Carey's  iron  traiB% 
followed  in  October,  1870,  by  the  Val  de  Travers  ooo- 
pressed  asphalte.     Since  1841  one  pavement  only  lat 
lasted  as  long  as  seven  years,  the  avenge  duration  bosg 
of  course  less. 

"  The  luxury  of  asphalte  paving  is  undeniable.     It  il 
quieter  and  cleaner  than  granite,  though  not  q[(ute  ■ 
quiet  as  wood.     Consequent  on  the  laying  of  the   val  de 
Travers  asphalte  the  roar  of  Cheapside  has  given  plaee 
to  the  mere  clatter  of  horses'  hoofs,  as  if  a  regiment  o( 
cavalry  had  taken  the  place  of  the  usual  wheel  traS*. 
The  change  is  like  the  calm  after  a  storm ;  bat  tiie  pro- 
cess is  at  once  reversed  on  quitting  the  region  of  aapbdie 
and  entering  upon  the  granite  roadways.    In  &ct,  the 
asphalte  has  the  effect  of  a  tramway,  with  the  absence 
also  of  the  grinding  sensation  which  accrues  from  the 
flange  of  the  wheel  as  it  travels  along  the  grooved  nS. 
After  being  down  for  two  or  three  months  the  aqjhaHe 
has  more  of  a  ringing  sound  than  at  first,  a  result  wini 
is  attributed  to  the  consolidation  produced  by  the  wejgK 
of  the  traffic.    Being  impervious  to  moisture,  tbe  » 
phalte  paving  promotes  evaporation,  and  aa  there  utM 
joints  to  retain  dirt,  it  is  comparatively  easy  to  ]aefti 
paving  in  a  state  of  cleanliness.    When  slightlrew 
with   moisture    asphalte    becomes  peculiarly  tttppoy. 
This  condition  of  tilings  seldom  lasts  more  than  i  qartw 
of  an  hour,  and  as  the  asphalte  becomes  either  writer « 
drier  the  slipperiness  is  reduced.    A  slight  sprinkling  cf 
sand — and  a  very  small  quantity  is  sufficient — serrei  to 
remedy  this  evil.    The  experimental  patches  of  asphtlts 
which  are  laid  in  London  also  have  the  disadnntage  of       j 
receiving  mud  from  the  adjacent  granite,  and  it  m  said 
that  granite  mud  is  more  slippery  than  that  viiicii  a 
form«l  on  asphalte.    During  dry  or  wet  weathsr  scarcely 
any  horses  fall  on  the  asphalte ;   but  dnrin/r  the  brief 
period  of  slipperiness  many  may  happen  to  ftll,  and  as 
they  all  fall  nearly  at  the  same  time  pobhc  attention  M 
naturally  directed  to  the  circumstance.    Obeerrationa 
extended  over  the  entire  day  seem  to  show  that  then  u 
no  great  difference  in  the  slipperiness  of  the  Val  de 
Travers  compressed  asphalte  and  granite.    The  limner 
asphalte,  being  mixed  largely  witS  grit  and  sand,  ought 
to  be  less  slippery  than  the  kind  just  named,  and  for  the 
like  reason  the  liquid  Val  de  Travers  is  likely  to  hive 
some  advantage  over  the  compressed.      Same's  liqad 
asphalte  likewise  has  a  large  proportion  of  grit. 

"  Horses  falling  on  asphalte  are  found  to  be  lea  ■*- 
jnred  than  if  falling  on  granite,  but  have  more  diffict^ 
in  getting  up  again.  A  little  sand,  or  a  horse  cloth,  i«- 
moves  this  disadvantage.  So  also  it  is  somewhat  diffiolt 
to  start  a  heavy  load  on  asphalte,  or  to  pull  np  suddealj. 
As  it  is  not  easy  to  pull  up,  drivers  proceed  witht 
cautious  slowness,  which  would  be  less  necessary  ■> 
brake  power  were  employed.  The  use  of  brakes  seemi 
almost  as  needful  on  the  asphalte  as  on  the  tnmwif- 
Neither  should  driven  expect  their  horses  to  make  > 
sudden  start  on  asphalte.  Experience  is  wanting,  andM 
it  is  attained  the  asphalte  will  be  found  increasingly  s^ 
ceptable.  Horses.are  rendered  timid  by  the  numetois 
transitions  which  they  now  undergo  from  odb  kind  a 
paving  to  another,  and  it  is  well  observed  that  siw 
detached  pieces  of  asphalte  are  more  likely  to  ct^ 
accidents  than  greater  areas.  The  progress  of  opinico  ii 
decidedly  in  a  direction  favourable  to  asphalte.  I^ 
secretary  of  the  London  General  Omnibua  OomfssT 
considen  that  the  number  of  horses  falling  on  arawlb 
is  not  greater  than  the  number  which  formerly  nO  * 
granite  in  the  same  thoroughfares. /-yFlM  inspectec  « 
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IMfemaata  ttiialn  Uiat  fewer  hones  fall  apon  aaphalte 
than  fomerly  fell  upon  the  granite,  and  the  Superin- 
tendent of  Street  CleanaiDg  has  the  same  opinion. 
Captain  Shaw,  who  is  familiar  with  the  transit  of  heavy 
ftst-goinfr  yehicles,  speaks  rery  favourably  of  the  as- 
ikhalte.  Colonel  Fraser,  the  head  of  the  City  Police,  is, 
bowerer,  inclined  to  beliere  that  asphalte  is  less  safe 
than  granite.  Mr.  Haywood  himself  is  also  disposed  to 
think  that,  under  an  average  of  conditions,  aiphalte  is 
not  so  well  adapted  for  rapid  travelling  as  granite  or 
macadam.  If  this  be  so,  we  should  be  inclined  to  at- 
tribnte  the .  circumstance  (apart  from  the  question  of 
gradient)  to  the  absence  of  brake  power,  whereby  it  is 
necessary  to  observe  a  moderate  speed  if  the  vehicle  is  to 
be  kept  under  due  control.  The  impression  as  to  speed, 
moreover,  depends  very  much  on  noise.  The  rattle  and 
jolting  consequent  on  g^ing  "over  the  stones"  is  in 
striking  contrast  to  the  noiseless  and  gliding  motion 
which  characterises  the  asphalte.  A  passenger  unac- 
customed to  the  tramway  vehicles  is  apt  to  think  them 
Blower  than  they  really  are. 

"Proper  care  being  taken,  by  a  system  of  streetorderlies, 
to  keep  the  surface  of  the  asphalte  in  a  state  of  cleanli- 
ness, the  use  of  the  watering-cart  may  be  dispensed  with. 
This  of  itself  is  a  great  comfort  to  the  public.  The 
doppy  state  of  the  granite  carriage-ways  in  summer  is  a 
special  nuisance,  omy  tolerated  because  the  alternative 
may  be  a  blinding  cloud  of  dust.  With  due  care  as- 
phalte need  have  neither  dust  nor  mud.  The  extra  ex- 
pense does  not  appear  to  be  serious,  taking  into  account 
the  saving  in  street  watering.  One  intolerable  nuisance 
connected  with  granite  paving  is  the  quantity  of  fine 
gravel  which  is  strewn  over  the  snr&ce  for  a  week  or  a 
vntnight  after  the  stones  are  laid.  This  gravel  is  laid 
on  heavily,  and  becomes  either  a  sea  of  mud  or  a  mass  of 
dnst.  A  good  deal  of  the  stuff  goes  down  the  gullies, 
and  has  to  be  got  out  again  at  an  expense,  and  the  dirt 
is  also  carried  by  the  traffic  into  adjacent  streets.  The 
whole  affair  is  eminently  uncleanly  and  disagreeable. 
from  this  defect  asphalte  is  happily  free.  Compressed 
asphalte  when  laid  is  fit  for  the  traffic  in  a  few  hours, 
and  is  left  perfectly  clean.  Liquid  asphaltes  are  re'-.dy 
for  traffic  as  soon  as  they  become  cool.  Even  when 
granite  carriage-ways  are  repaired  there  is  the  inevitable 
covering  of  gravel,  sure  to  yield  either  dust  or  mud. 

"The  laying  of  asphalte  depends  greatly  on  the  weather, 
-and  rain  is  often  the  cause  of  considerable  delay.  Move- 
«hle  coverings  have  been  employed,  but  wet  weather  is  a 
great  hindrance,  despite  all  exertions  to  overcome  it. 
The  difficulty  appears  to  relate  less  to  the  asphalte  itself 
than  to  the  concrete  foundation.  The  latter  must  be 
dry  before  the  asphalte  is  laid  on.  Small  surface  repaira 
can  be  made  more  expeditiously  in  compressed  asphalte 
than  in  granite,  and  answer  better.  Liquid  asphaltes 
require  to  be  heated  on  the  spot,  however  small  the 
amount  of  work  to  be  done ;  but  it  is  believed  that  a 
ffood  deal  of  improvement  may  be  effected  in  this  matter. 
The  smell  from  the  asphalte  while  being  melted  is  an  an- 
noyance, though  it  may  not  be  unhealthy.  The  Limmer 
asphalte,  now  in  course  of  being  laid  in  Comhill,  is 
heated  in  closed  boilers,  within  which  a  sort  of  paddle- 
wheel  revolves  in  order  to  stir  up  the  mixture,  two  of 
these  boilera  being  worked  at  one  time  by  means  of  a 
flmall  portable  st^m  engine.  As  previously  observed, 
-the  compressed  asphalte,  when  brought  to  the  spot 
already  heated,  gives  forth  only  a  slight  odour. 

"  The  durability  of  the  asphalte  paving  is  a  question 
of  much  importance,  and  at  present  can  scarcely  be 
answered,  though  there  is  reason  to  hope  for  a  favonrable 
reault.  This  element  in  the  problem  materially  affects 
tbe  question  of  comparative  cost  as  between  asphalte  and 
gzamte.  The  City  engineer  concludes  that  the  durability 
of  asphalte  will  be  less  than  granite,  and  in  a  report 
presented  last  year  he  calculated  that,  as  a  general  rule, 
asphalte  would  be  the  more  expensive.  The  great  com- 
petition which  has  lately  sprung  up  among  asphalte  com- 
'  TftsAtM,  and  the  new  inventions  Drought  forward,  en- 


courage hope  that  the  price  will  be  reduced  so  as  to  turn 
the  balance  in  fiivour  of  asphalte,  unless  the  introduction 
of  this  material  should  itself  tend  to  cheapen  granite. 
Compared  with  macadam,  it  is  believed  that,  where  the 
traffic  is  heavy,  asphalte  would  prove  the  cheaper  of  the 
two.  A  curious  statement  has  been  made  by  the 
municipal  engineers  of  Paris,  that  gas  escaping  from  the 
mains  has  been  found  to  destroy  the  compressed  asphalte 
by  reducing  it  to  a  state  of  powder.  Thus  far  we  seem 
to  be  without  experience  on  that  point  in  this  country. 
The  effect  of  temperature  does  not  appear  likely  to  prove 
injurious  in  London,  unless  it  be  in  the  case  of  asphaltes 
of  an  inferior  character.  The  mess  of  gas-tnr  and  pebbles, 
which  does  duty  for  asphalte  in  some  of  the  suburban 
pathways,  is,  indeed,  horrible.  Happily,  the  better  class 
of  asphalte  is  coming  into  use  for  some  of  the  gravel 
paths,  and  the  luxury  of  walking  on  a  smooth,  clean,  and 
sHghtiy  elastic  surmce  is  worthy  of  appreciation.  A 
slight  smell  of  bitumen  may  be  observable  under  a  fervid 
sun,  but  the  good  qualities  of  the  asphalte  may  be  held 
altogether  to  outweigh  this  slight  disadvantage. 

"  The  revival  of  the  use  of  wood  may  be  deemed  a  some- 
what singular  circumstance.  Improvements  have  been 
made  in  the  application  of  this  material  for  paving  pur- 
poses, and  it  offen  the  advantage  of  a  better  foothold 
than  asphalte.  The  steepest  gradient  for  which  asphalte 
has  been  used  in  the  City  appears  to  be  1  in  46,  and  Mr. 
Haywood  hesitates  to  recommend  it  for  anything  more 
than  1  in  60.  At  all  events  there  is  a  pretty  good  pros- 
pect that  the  extensive  trial  now  being  given  to  various 
descriptions  of  paving  will  demonstrate  the  question 
whether  we  have  practically  any  other  choice  than 
granite  or  macadam.  The  success  of  asphalte  would  be 
an  enormous  benefit  to  the  metropolis,  in  the  cessation  of 
the  wearying  roar  which  accompanies  the  passage  of 
heavy  traffic  over  paved  roads,  and  in  the  comparative 
absence  of  dust  and  mud.  The  noise  of  the  London 
street  traffic  cannot  fail  to  exhaust  and  injure  those  indi- 
viduals who  possess  a  peculiarly  nervous  organisation, 
and  perhaps  edl  who  are  subject  to  the  uproar  are  made 
to  suffer  more  or  less,  even  though  they  may  be  un- 
conscious of  the  exact  cause.  Dust  and  mud  ara  also 
real  nuisances.  The  former  cannot  fail  to  occasion  a 
very  serious  pecuniary  loss  in  the  damage  done  to  goods 
and  furniture;  while  as  for  mud,  its  presence  on  the 
foot-pavement,  partly  occasioned  by  the  dirtiness  of  the 
road,  is  the  occasion  of  much  fatigue  in  walking.  Even 
in  riding,  the  jolting  effect  of  Uie  paved  roadway  is  a 
source  of  distress,  in  addition  to  the  noise.  Let  anyone 
ride  in  an  omnibus  going  westward  through  Cheapside, 
and  notice  the  kind  of  shock  occasioned  by  the  transition 
from  asphalte  to  granite.  Honeflesh  is  also  to  be  con- 
sidered.  M.  Leon  Mala,  a  French  engineer,  has  com- 
puted that  if  all  Paris  were  paved  with  the  Val  de 
Travera  compressed  asphalte  the  saving  in  wear  and  tear 
to  horses  and  carriages  would  bo  £340,000  per  annum. 
How  far  the  calculation  is  correct  may  be  difficult  to  say ; 
but  of  the  economy  of  asphalte  in  its  effeats  on  horses 
and  vehicles  there  can  be  no  question.  Its  general  use 
is  a  consummation  much  to  be  desired,  and  the  present 
competition  will  doubtiess  tend  to  reduce  the  cost  of 
this  luxurious  improvement  in  the  art  of  road-making. 
Our  only  fear  is  whether  it  will  stand  the  hard  work  de- 
manded of  it ;  though  it  must  be  remembered  that  granite 
often  has  to  be  patdied  and  mended,  and  what  is  called 
'^re-laying'  is  a  formidable  affair." 


GEKESAL   NOTES. 


Italian  Uteratnre.— A  periodical,  called  the  "Econo- 
mista  di  Eoma,"  is  now  published  in  Eome,  and  contains 
papera  npon  finance,  agricnltuM,  conmrape,  tradW, 
pnhlio  works,  and  statistics.    ^  by  VjUU^  IV. 
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Baphael'g  Cartoons. — ^With  a  view  to  preserve  accurate 
copies  of  the  cartoons  of  Baphael,  the  Lords  of  the  Oom- 
mittee  of  Council  on  Education,  acting  through  a  com- 
mitteo,  propose  to  select  nine  artists  to  muke  preliminary 
studies  of  given  parts  of  throe  of  the  cartoons.  Artists 
will  first  be  required  to  complete  an  accurate  copy,  either 
in  water-colours,  tempera,  or  oil,  of  a  photograph,  full 
size,  of  a  head,  selected  from  the  "Beautiful  Gate." 
These  will  be  sent  in  to  the  Secretary  of  the  Science 
and  Art  Department  by  the  31st  July,  1872.  From  the 
candidates  so  competing  nine  may  be  selected  to  make 
accurate  coloured  copies  from  the  cartoons  themselves  of 
portions  set  out  by  the  committee  as  a  final  test.  Candi- 
dates will  be  allowed  £2  per  week  for  not  more  than 
eight  weeks  to  complete  these  copies,  which  will  be  the 
property  of  the  Science  and  Art  Department.  If  the 
competition  prove  satisfactory,  a  farther  selection  of 
portions  of  the  cartoons  will  be  made  to  continue  the 
work  of  reproduction. 

The  Trench  Censns. — ^The  enumertition  of  the  French 
people  is  usually  taken  every  fifth  year,  but  the  late  war 
caused  it  to  bo  deferred  from  last  year  to  the  present. 
The  method  of  taking  the  census  is  not  the  same  as  that 
which  prevails  in  England  and  Belgium,  but  is  left  in 
the  hands  of  the  municipal  authorities.  Many  statisti- 
cians complain  of  the  incompleteness  of  the  French  sys- 
tem, and  have  recommended  the  house-to-house  plan  of 
onr  own  country.  It  may  be  mentioned,  however,  that 
a  short  time  since  an  attempt  was  made  in  that  manner 
in  Paris  to  obtain  a  census  of  the  religious  persuasions 
of  the  inhabitants,  but  it  resulted  in  total  failure.  The 
first  enumeration  of  the  people  of  France  was  made  in 
the  time  of  Charlemagne  ;  the  instruotions  issued  on  the 
subject  still  exist,  but.  unfortunately,  very  litUe  is  known 
of  the  results,  which  are  but  slighuy  alluded  to  in  the 
Polyptiques.  Sully,  and  after  him  Fabert,  made  un- 
successful attempts  to  take  a  census.  The  assertions 
to  the  effect  that  the  numbers  were  taken  in  the  time  of 
Charles  IX.,  and  amounted  to  twenty  millions,  are  not 
credited.  The  first  regular  official  census  of  modem 
times  was  that  taken  in  1700,  on  a  plan  sketched  by 
Vauban  in  1697,  when  the  total  arrived  at  was  19,669,320. 
Sixty-two  years  later  an  individual  enumeration  was 
made,  when  thenumber8hadonlrinoreasedto21,769,163; 
but  the  previous  estimate,  being  in  fact  rather  guess- 
work, was  probably  exaggerated.  In  1784  a  third  enu- 
meration was  made,  under  Neckor's  orders,  but  this  was 
oi4y  based  on  the  averages  of  the  births.  Since  1801 
the  census  has  been  taken  regularly  at  intervals  of  five 
years,  but  down  to  1846  the  only  information  consisted 
of  the  sex  and  occupation  of  the  people ;  in  18a  1  it  was 
extended  to  tho  ages,  religious  creeds,  nationalities,  and 
exterior  and  visible  infirmities  of  each  individual.  The 
results  of  the  census  of  186S  were  as  follows : — 

Kativeft— Men 19,014,079 

Women 19,062,985 


Total 38,067,064 

Foreigners 636,495 

Troops  in  Mexico,  China,  &c . . . , . .        120,000 

This  census  gave  127  centenarians  for  the  whole  of 
France.  The  schedule  of  avocations  gave  the  following 
results: — 

Agriculture   19,598,116 

Industry    10,959,091 

Commerce 617,168 

Liberal  professions,  and  people  of  indepen- 

dent  propsr^    3,607,295 

In  the  interval  of  sixty-six  years,  from  1800  to  1866,  the 
population  of  the  whole  country  increased  to  the  extent 
of  10,618,061,  or  rather  less  than  40  per  oent.  The 
result  of  the  coming  census  cannot  fail  to  reflect  seriously 
'the  sad  events  of  the  last  two  yean. 


<Onuut»  OlM*.— The  SaltiaJturnal  npots  tfaat  thei* 
exists  near  several  cities  of  SHnland  a  kind  of  4iniiit% 
called  there  Cupakivi,  of  wfaioh  the  oonpositkMi  it 
this : — Silioa,  74  per  cant. ;  feldspar,  12 ;  osiile  of  inm, 
3 ;  lime,  1 ;  alkalies,  with  traces  of  magnesia,  0.  TUa 
being  evidently  a  good  oompound  to  make  glass,  tk« 
first  experiment  was  eonseqneatly  made  by  melting  600 
parts  granite,  and  200  limestone,-and  a  white  glass  waa 
obtained.  The  second  experiment  was  made  with  MO 
granite,  160  lime,  and  76  of  sado.  This  glass  was  maw 
fusible,  and  at  the  same  time  harder.  Both  kinds  «■» 
blown  without  difficulty,  at  a  bright-red  heat,  whdsa 
dark  glass  was  made  by  the  adJitioa  of  70  parts  of  sii- 
phate  of  lime  or  potash  and  7  parts  of  carbon. 

Improved  Blowing  Apparatus  for  Blow-pipe  Opaxw 
tions. — The  Berg-und-hutUnm'dnniachi  Zeitung  contains 
the   following  description  of   an  improved  blower,  bf 
Messrs.  Arnun,  Junge,  and  E.  Miteopulos,  of  FreibmR. 
All  workers  with  &e  blow-pipe  are  well  aware   kow 
much  the  work  is  facilitated  b^  a  good  blowing  «i^>»- 
ratos.  In  qualitative  operations  it  can  be  dispensed  with, 
but  there  are  certain  assays,  such  as  concentniting  capel- 
lations  for  poor  silver  ores,  which  cannot  be  carried  on 
without  a  blower,  save  with  great  exertion.    For  thia   . 
reason,  nearly  every  one  who  has  quantitative  assays  to 
make  provides  himself  for  a  blowing  apparatus.     Th« 
ordinary  blowing  apparatus  consists  of  tlu«e  parts,  the 
caoutchouc  bellows,  the  regulator,  and  the  stand  for  tk» 
nozzle.    The  part  which  most  easily  gets  out  of  rapair 
is  the  caoutchouc  regulator,  for  the  operator,  lookiag  at 
his  assay,  often  does  not  perceive  how  the  regulator  gati 
too  much  stretched  by  the  blast ;   the  conaeqaeiue  ■ 
that  the  regulator  often  bursts,   ythea.  we  recollect  tk^ 
such  regulators  are  not  to  be  had  everywhere,  and  flii4 
a  reserve  stock  is  often  useless,  from  the  caoutchooc 
getting  hard,  it  becomes  important  to  find  a  substitute 
which  will  give  as  regular  a  blast,  and  can  be  made  of  a 
more  lasting  material.     It  is  this  that  we  have  had  in 
view  in  making  our  regulator,  and  we  will  procead  to 
explain  its  mode  of  construction  for  the  benefit  of  ftoae 
who  might  happen  to  want  one.    Our  regulator  gives  a 
perfectly  consttuit  blast,  which  can  be  osed  either  for  the 
oxidising  or  the  reducing  flame,  and  after  nmnarous  trials 
we  can  say  that  it  is    in   no    way  inferior  to    tbo 
cabutehouc  regulator.    At  the  same  time  it  i»  »  simple 
that  it  can  be  constructed  with  great  ease  ind  in  a  ■very 
short  time.  The  arrangement  is  as  follows :— A  comBMOk 
wide-mouthed  bottle  is  carefully  fitted  with  aOKntchioae 
cork  bored  with  two  holes,  into  each  of  which  pas— i  a 
piece  of  glass  tube  bent  at  a  right  angle.    Cte  to  Sue  tf 
these  tubes  is  slipped  tho  caoutchene  tube  coming  &oai 
an  ordinary  caoutehoue  bellows,  whilst  the  other  is  pat 
in  communication  with  the  blow-pipe  noeale  by  means ef 
four  pieces  of  caoutchouc  tubing  joined  by  three  piaoM 
of  glass  tube,  drawn  to  a  fine  point  at  each  end.      TMs 
forms  the  main  peculiarity  of  the  arrangement.     "Wh* 
air  is  forced  into  the  bottle  by  the  blower  in  jerk%  '* 
finds  a  difficulty  in  escaping  as  fast  as  it  comes  in,  on 
account  of  the  six  fine  openings  in  the  glass  tubes  thatit 
has  to  pass  through  on  its  way  from  the  bottle    to  tin 
nozzle,  and  it  thus  acquires  a  certain  pressure    in  the 
bottle  and  flows  out  towards  the  nozzlB  as  a  x-egolar 
blast.    The  bottle  may  be   about  6in.  high  by   3^ 
wide,  with  a  neck  IJin.  in  diameter;  but  of  coovse  the 
dimensions  are  of  no  great  importance.    On  the  'whole  a 
somewhat  large  bottle  is  better  than  a  small  ona.     The 
pieces  of  glass  tubing  we  use  are  2in.  long  by  ^in.  in 
diameter.    The  apparatus  will  be  stronger  ifiniiteiad  of  a 
glass  bottle  a  tin  cylinder  is  used,  about  4in.  high  hy  Sin. 
m  diameter,  with  two  tin  tabes  opening  into  its  iU^ 
Small  metal  cylinders  with  a  fine  hole  at  each  end  may 
be  used  instead  of  the  little  glass  tubes.    A  blowing  •!>- 
paratus  constructed  in  thia  manner  will  ddiver  m,  par- 
fectly  regular  blast,  and  will  be  of  practical  infterc^  to 
those  who  are  thinking  of  working  in  places  wheaa  it  is 
difllcult  or  impossible  to  xepair  the  ordinary  instnunaatt- 


joubmalofthA  sotoar  op  aets,  May  it,  wtx  seh 


l«»d  In  the  TTnited  Statet.— Knee  the  IreaUne  out 
<rf  th6  Udifomian  gold  fever,  twenty-three  years  ago 
the  ]»eBtern  Ifind-niines,  which  had  up  to  that  period  sup ' 
phed  an  the  wants  of  the  TTnited  States,  have  attr»ct& 
▼eiy  little  notice,  and  flie  production  of  the  states  "Wis- 
conain,  Iowa,  and  Illinois,  has  rapidly  fallen  off,  as  may 
bo  seen  by  the  following  figures,  which  give  the  quantity 
of  lead  shipped  from  the  Upper  Mississippi  mines,  viz  :— 

Prom  1822  to  1831     ....     664,118 or    M?^* 

„       1832   „  1841     ....   1,W1,96».„     36,718 

„       1842  „  1867     ....  6,170,867,,   216,979 

„      1862   „  1861     ....  4,ai09,6«8  „  16L334 

„      1862   „  1871     ....2,419,986,,     84,700 

It  will  be  observed  that  from  1862  to  1861,  there  was  a 

decreiM  of  ajA  per  cent.,  ani  from  1862  to  1871  there 

■was  a  further  decrease  of  47J  per  cent.    It  is  not  to  be 

snppMed  that  the  mines  are  exhausted ;  on  the  contrary, 

_  ^tl^  ki^wn  that  many  thousands  tons  of  ore  exist  in 

mmea  that  have  not  yet  been  touched,  and  which  an 

idd  by  the  owners  for  prices  that  are  not  at  present 

attainable,  otherwise  the  production  of  lead  might  have 

been  greatly  increased,  and  a  large  amount  of  money 

flaved  that  has  been  paid  meanwhile  for  foreign  lead 

(nearly  4,000,000  doHars  were  paid  dnring  the  last  year) 

besides  famishing  labour  to  thousands  of  handa.     The 

pipoHa  of  foreign   lead  into  New  York  alone  have 

eeen  as  foUowa : — 


1862 
1864 
1866 
1868 
1860 
1862 


272,657 
400,020 
301,636 
264,673 
362,031 
613,088 


\f^    212.661 

"W    462,272 

J^    226,791 

J®*S    ••••••     449,367 

i^    386.277 

Jl?^    636,790 

"'?    496,167 

^8"     616,912 

A  p^  of  foreign  lead  jb  fully  equal  to  two  of  Americaa. 
The  Jt  Gothard  Eailway.— The  works  of  the  St. 
Qothard  Eailway  will  shortiy  be  commenced,  and  the 
«ompBay  have  already  invited  ofmtraotors  to  send  in 
tenders  by  the  18th  May,  for  the  construction  of  the 
great  tunnel,  which-  will  be  14.800  metres  in  length. 
n>e  geologioal  structure  of  the  Alps,  through  which  the 
teaaelu  to  be  diivan,  is  supposed  to  be  aa  follows:— 


Onmitio  gneiss. 
Gneiss 


Hetre*. 

1,876 

860 

Black  and  g^n  schist,  marble, 

and  granitic  schist 2,780 

Oranitic  gneiss 8,760 

gneiss 466 

Crranitie  gneiss 2,300 

OnwB  and  mica  scnst 1,416 

gcWats 1,195 

DolAnuteandgypeam 660 


14,800 
It  win  probably  be  feund  advisable  to  sink  a  Aaft  about 
aOO  metrea  in  depth,  about  3,660  metres  distant  from  the 
wattiava  eottance  near  GoescJienen,  whilst  the  southern 
naif  BHwt  be  driven  entirely  from  the  entrance  near 
Antdo.  Abundant  water-power  can  be  obtained  from 
ttie  Oothaidrenss  on  the  north  side,  and  from  the  Ticino 
OB  the  south.  Signer  Grattoni,  the  engineer  of  the 
JJont  Cams  Tnnncl,  it  is  stated,  is  in  treaty  with  the 
Cmnpany  for  the  construction  of  this  tnnnd,  and  it  is 
and  that  aa  English  c<mtractor,  as  w«U  as  a  Swiss  Ann, 
are  also  abont  to  tender  for  this  woik. 


Xnshrooins.— The  French  are  famous  for  mushrooms' 
as  all  the  world  knows,  and  their  cultivation  is  conducted 
with  great  ait  and  on  a  large  scale.  The  method  of  pro- 
action,  says  the  Gardmem'  Chronicle,  is  as  follows  :— 
The  spawn  of  the  common  mushroom  is  taken  up  with 
a  moist  camel-hair  pencil,  and  laid  on  a  damp  strip  of 
^ass,  so  that  it  can  be  placed  under  a  microscope,  and 
the  process  of  germination  of  the  spawn  watched  during 
its  modification.  "When  the  mycelium,  or  blanc  de  eham- 
pi^flOM,  as  it  is  called  in  France,  is  developed,  it  is  placed 
in  highly-manured  earth,  where  the  development  Con- 
'\°"^5 '  •*''*  fin^t  specimens  are  afterwards  selected  and 
placed  in  a  mushroom-bed  in  a  cave  or  quarry,  and 
TOvered  first  with  a  bed  of  sand  10  inches  deep,  and  over 
that  a  layer  of  old  plaster,  about  six  inches  thick,  the 
whole  being  watered,  with  the  addition  of  a  small  quan- 
tity of  nitrate  of  potash.  At  the  end  of  five  or  six  days 
very  large  mushrooms  will  be  obtained,  clustered  together 
in  masses,  and  of  delicious  scent  and  flavour." 

light  CoinlUiieotor.— Mr.  J.  M.  Napier  exhibited 
at  the  Boyal  Society's  Soiree  a  beautiful  little 
instrument  which  he  calls  the  "  electro-magnetic  light 
ooin  rejector."  It  covers  a  apace  of  only  sj  by  61 
inches.  The  coins  ate  placed  on  a  hopper  or  reservoir^ 
and  by  merely  turning  a  handle  for  each  ooin  they  may 
be  passed  on  through  the  instrument  at  the  rate  of  sixty 
a  minute,  the  light  into  one  reeeptade,  the  heavy  into 
another.  The  meehaniam  of  the  instrument  is  somewhat 
^ramplioatad,  but  the  principle  of  aotion  may  be  simply 
explaiaed.  Attached  to  one  end  of  the  balance  for 
weighing  is  a  pan  for  receiving  the  coin,  and  at  the 
other  a  ooontorpoise,  exactly  what  the  coin  ought  to 
w«gh._ .  The  first  operation  of  the  inatsrnment  is  to  place 
tie  coin  exactly  on  the  pan,  the  next  is  to  set  the 
balance  free  to  weigh  it,  then  if  it  ia  full  weight  it  is 
lifted  out  of  the  pan  and  passed  forwards  over  a  hori- 
zontal piece  of  steel  which  is  beveled  to  an  edge,  and  is 
then  80  placed  that  it  guides  the  coin. to  one  of  the  two 
apertures  below ;  but  if  on  weighing,  the  coin  is  hght, 
another  part  of  the  instrument  is  brought  into  play,  the 
eonnterpoise  sinks  down  and  touches  a  commnnication 
wiUi  the  dectro-magnet,  which  aots  so  as  to  to  alter  the 
position  of  the  horizontal  piece  of  steel  on  which  the 
ooin  is  passed  over,  so  that  it  falls  into  anoth»  aperture. 

Ceylon  Coffee. — The  Kanters'  Association  of  the  island 
of  Ceylon  have  addressed  a  memorial  to  the  House  of 
Commons,  praying  that,  "  as  an  act  of  justice  to  them  as 
produeera,  as  an  act  of  justice  to  the  British  consumer, 
m  the  interest  of  all  that  is  honest  and  right,  such  legal 
measures  may  be  adopted  as  will  effectually  check  among 
traders  of  the  United  Kingdom  the  widely  prevalent,  nay, 
almost  universal  practice,  of  mixing  and  adulterating 
coffee  with  chicory  and  other  deleterious  substances. 
The  memorialists  point  out  the  gradual  decrease  year  by 
year  of  the  consumption  of  coffee  in  this  countrj-,  and 
this  in  face  of  annually  increasing  imports  and  an  increas- 
ing population.  In  contrast  to  this,  on  the  continent  of 
Europe,  in  the  United  States  of  America,  and  in  other 
conntaies,  there  has  been  a  steady  increase  in  the  con- 
sumption of  the  article.  They  believe  that  the  disfavour 
into  which  coffee  has  been  brought  in  Great  Britain  is 
attributable  mainly  to  the  practice  of  adulteration, 
"  which,  in  the  case  of  this,  as  o.f  many  other  arficles 
of  food,  has  become  so  prevalent  as  to  make  the  genuine 
article  unknown."  They  complain  that,  whereas  in  other 
countries  effective  meilsures  have  been  taken  to  suppress 
adulteration,  virtually  no  legal  enactment  of  the  kind  is 
in  force  in  Great  Britain,  where  the  dealer  can  with 
impunity  introduce  the  most  noxious  substances  into 
food,  to  the  detriment  of  producer  and  consumer  alike. 
They  direct  attention  to  the  following  facta,  showing  how 
the  imposition  and  withdrawal  of  legal  enactments  pre- 
venting adulteration  have  affected  the  consumption  of 
coffee  here.    The  consumption  of  coffee  in  1847,  the 

Ctest  in  any  year  up  to  the  present  date,  was  37,472,163 
In  1848,  an  agitation  commenced  against  the  sale  of 
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chicory  and  other  deleterioas  subetanoe*  mixed  with 
coffee,  but  no  prohibitory  measures  were  adopted.  The 
consamption  fell  to  31,226,8401bs.  in  1850.  It,  however, 
increased  the  following  year  to  32,664,194  lbs.  on  reduc- 
tion of  the  daty.  In  1852,  the  issue  of  a  Treasury  order 
prohibiting  the  sale  of  loose  chicory,  or  of  a  mixture  of 
coffee  and  chicory,  was  passed.  An  increase  at  once  took 
place  in  the  consumption,  which  in  1864  amounted  to 
37,471,014  lbs.  The  extra  duty  imposed  during  the 
Bussian  war  was  followed  by  a  decrease  to  35,500,000 
lbs.  On  the  Ist  Hay,  1863,  the  Treasury  order  of  1853 
was  rescinded,  and  the  sale  of  a  mixttire  of  coffee  and 
chicory  permitted.  Yiom  that  date  to  this  there  has 
been  free-trade  in  the  adulteration  of  coffee  as  of  other 
articles  in  Great  Britain.  The  consumption  fell  to  below 
33,000,000  lbs.,  in  1863,  to  31,689,597  lbs.,  in  1864,  and  to 
29,108,932  lbs.,  in  1869,  or  less  than  in  any  year  since 
1842,  when  the  population  was  probably  four  or  five 
millions  less  than  in  1869.  The  market  of  Great  Britain 
has  been,  the  memorialists  complain,  for  a  quarter  of  a 
century  past,  more  than  half  closed  to  them  beoaose  of 
the  dishonest  practices  of  their  own  countrymen.^ 

The  IfOHTre.— The  mode  of  bringing  to  light  the  long- 
hidden  treasures  of  the  Louvre,  and  making  Uiem  sub- 
servient to  art  education,  has  heea  further  discussed.  The 
direction  of  the  Beaux  Arts,  regarding  the  subject  strictly 
in  the  light  of  a  development  of  artistic  instruction,  has 
come  to  the  decision  that  the  dissemination  of  the  surplus 
pictures  and  sculpture  amongst  a  Urge  number  of  pro- 
vincial museums  would  not  be  productive  of  all  the  effect 
which  is  to  be  hoped  for,  and  therefore  it  is  proposed  to 
divide  the  thousand  or  more  works  of  art  amon^  seven 
or  cfSght  large  towns  only,  Lyons,  Nantes,  Limoges,  and 
Toulouse  being  of  the  number,  the  only  condition  being 
that  each  of  the  towns  shall  find  rooms  of  sufficient  size, 
not  only  for  the  pictures  and  statuary,  but  also  for  the 
public ;  and  that  the  works  shall  be  placed,  not  only 
in  a  good  light,  but  with  the  proper  aspect  It  is 
hoped  that  uus  mode  of  dispostd  will  create  several 
important  art-centres,  such  as  already  exist  at  Bouen, 
Havre,  Montpellier,  and  some  other  large  towns ;  this 
plan  seems  to  be  promising,  and  will  certainly  help  pro- 
vincial art,  which,  in  spite  of  many  disadvantages,  fur- 
nishes Paris  with  a  majority  of  her  best  painters  and 
sculptors.  The  completion  of  the  work  only  awaits  the 
decision  of  the  municipal  authorities  of  the  towns  selected 
as  recipients.  Few  facts  could  better  give  an  idea  of 
the  magnitude  of  the  collections  in  ^e  Louvre  than  this 
offer  of  more  than  a  thousand  works  of  art,  considered 
by  two  competent  commissions  as  valuable  as  objects  of 
study.  It  appears  that  the  idea  of  removing  thecuriosi- 
ties  of  the  Hus£e  des  Souverains  from  the  Louvre  to  the 
Cluny  Museum  has  been  given  up,  and  that  they  will 
shorUy  be  replaced  in  their  old  positions.  It  is  hoped 
that  the  entire  re-arrangement  of  the  Louvre,  and  the 
revision  of  the  catalogue,  will  be  completed  in  a  few 
weeks,  but  the  task  is  a  heavy  one. 

Apparatos  for  the  Blind.— At  a  recent  meeting  of 
the  Boyal  Scottish  Society  of  Arts,  a  communication 
was  read  from  Mr.  Alhurt  Meldrum,  teacher  of  the 
blind,  Alloa,  describing  an  improved  method  of  corre- 
sponding between  blind  persons,  ^e  invention  consists 
of  two  parts — the  upper  having  the  types,  with  keys  and 
levers  for  moving  them,  and  the  lower  containing  the 
paper-moving  apparatus.  The  base  of  the  upper  part  is 
a  metal  disc,  with  a  circular  hole  in  the  centre.  Around 
the  central  opening  are  arranged  twenty-six  little 
hammers,  having  on  their  striking  surface  copper  types 
for  embossing  the  paper.  The  types  are  so  arranged 
that  they  all  strike  at  the  same  place,  viz.,  on  tiie  opening 
in  the  disc,  and  each  hammer,  after  striking,  is  pulle3 
back  to  its  original  position  by  an  indiarubber  band 
Each  of  the  keys  represents  a  letter,  and  when  any  parti- 
cular key  is  pressed  down  the  corresponding  hammer 
strikes,  and  the  type  makes  a  mark  on  the  paper,  which 


is  stretched  on  a  revolving  drum  in  a  drawer  bek)w  tkt 
disc  When  one  letter  is  impressed  the  drum  ii  mond 
round  by  a  handle  in  front  of  the  machine,  and  i  phn 
sur&ce  IS  presented  for  the  next  stroke.  Whensluui 
finished  the  dnwer  in  which  the  paper  mores  is  poDel 
out  one  line.  The  machine  is  constructed  to  print  Hoos'i 
type,  but  its  principle  is  equally  applicable  to  any  otlw 
especially  to  Braile  s.  Ailer  the  paper  had  been  read  Ik 
machine  was  exhibited  in  operation,  and  worked  Ta; 
satis&ctorily. 


CALEirSAK     OF     XBSTIK08. 
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OXDIHAXY  mXTDreB  07  THB  Bocim. 

'Wednesday  evening  at  eight  o'clock. 

Mat   22in>.— "On  Painted  Metallic  Hsngisgi  <> 
Mural  Decoration."    By  O.  Clabk,  Esq. 

Mat  29. — ^Derby-day.    Xt  nutting. 


CAHTOB  LECTVBB8. 
The  Sixth  Lecture,  on  "SQicates,  SiEodei, 
Glass,  and  Glass  Painting,"  by  Profeaor 
Babfv,  was  delivered  on  Monday  evening,  lb; 
13th.  The  concluding  lecture  will  be  gitets 
follows: — 

liBCTDBS  Vn.— MoMdat,  27m  Hat. 
Snioates  as  Painting  Vehiisles,  and.  SOU*  other  <*■ 
Useful  Applications  in  the  A.rts. 

Monday,  the  20th,  being  Whit-Mondsy,*" 
vrill  be  no  lecture. 

IHOIA    OOnXBEVOE. ' 
On  June  7th  a  Conference  will  be  Wd  »* 
half-past  four,  on  "  Engineering  Uif*^  ■» 
India,"  to  be  opened  by  Mr.  Htm  Ouv*- 

BOEHTmC  XBEiniQS  FOB  IBIVB'- 

Mo>.  ..»Af  thropologteal,  t. 

euUftlcsI,  Ti.  1.  Mr.  Staphm  Boom,  """"nh,,, 
Tndeuid  KsvigaUoa  StottoUc*."  t  Kr.J"""-" 
"  Oa  Tonnage  SutUtlca,  1861-TO."  ,,^  agom 

EMt  Indim  AMoeUtioo,  S.  (At  th.  H<JM»  «f  J"  „( 
or  Aats.)    Dr.  Qtois*  Biidvood,  on  -CobP™- 

Boyal  InaUtnUoD,  S.     Kr.  E.  B.  Tylor.    V""^ 

of  Ballef  and  Caitom." 
Fatbologloal,  8. 
Zoolacittl,  a.  j^ 

WsD,>..BOCIBIT  OF  ABT8,  8.    «!>£•?!!?.••"*'' 

Modolw  of  th*  Cntaoeou  Bock  <^£;SSo»«r* 
a,  Mr.  W.  Johnson  SolUi,  " *>"",?S!!Tco»o"* 
Upinr  OrMOMUid  Foimatlon  orCunlirfcV>v^  |„.ir 
calMl  by  the  Ew.  T.O.  Boiuwy-  ,^  HfJ^MJ  "^t: 
•00,  "Molot  on  Stod-ptU,  •«"tr»J?S55oi.ofHl^ 
plti  met  with  daring  the  YKkand  Ex[wnw» 
Communicated  by  Ur.  B.  Btherldg*. 
TavBi...PhUa«ophlcal  CInb,  S.  .  „  ,,^  u^kAV^' 

Boyilln.tltaUon,S.   P")*^- '>'*"•      „fT^c*^ 

Fii.. Boyal   InaUtotlon,  9.     Prof.  CUfford,  "BaWT 

laUng  Hachines." 

LUinMD,3.    Annnal  Meeting. 

VlotorlaIn<tltnte,4.     Annoal  Meeting. 


Qa*kettCIab,s. 


»o«u» 
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Bir.„....BoyaI  IniUtoUon,  X     Prof.  Boeooe, 

Aotlon  of  Light."  .^ /..Miriil  "Oo***^" 

Boyal  Sohoolof  Mliiei.8,,Dr.^W«. 

Boyal  Botanic,  31.   d  by  VjOOQLC 
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TWKHTT-THISD  OSBIXAXY  KEETIHe. 

Wednesday,  May  22nd,  1872;  Andbkw 
Oasbblb,  Esq.,  Member  of  the  Ooancil,  in  the 
chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society : — 

Oaixett,  C^tain  Newton  D.,  B.A.,.  East  India  United 

Service  Clab,  H.  St.  James's-Mraare,  S-W. 
Himins,  Williun  Henry,  31,  St  Swithin's-lane,  KC 
HoUaad,  John,  93,  York-road,  Lambeth,  S.E. 
Herill,  Bichaid,  Felin  Foel,  Llanelly. 

The  following  candidates  were  balloted  for 
and  dnly  elected  members  of  the  Society : — 

Chaston,  Chester,  Jan.,  Manor-officea,  West  Hackney,  E. 
Christie,  Hector,  Langoliffe-place,  Settle,  Yorks. 
Fletcher.  Ber.T.,  D.D.,  Park-house,  Hampton- wick,  S.  W. 
Howell,  Charles  A.,  Northend-Krove,  Northend,  Fulham, 

8.W. 
Jones,    Oeorgre   Hagh,    Boxton-coUege,    GroTe-hoase, 

Forest-hme,  West  Ham,  B. 
Ijofta,  Henry,  99,  Mount-street,  Orosrenor-iquare,  W. 
Pellegrin,  Louis   Aatoine    Victor,  36,   London-street, 

FltEroy-aonare,  W. 
Bander,  Frederick,  Beech-house,  Etchels,  near  Handforth, 

Cheshire. 
Wybrow.  Williani,  BaTensboome-lodge^  Biomley-oom- 
nxm,  Kent. 

The  paper  read  was  :— 

OH  PAINTED  METALLIC  HANOINGS  FOE 
MUBAL  DECOEATION. 

By  Oeargs  Clark,  Bsq. 

Of  the  many  socdal  evils,  few  are  more  intoleiable  than 
house-painting.  When  the  painters  take  possession  of 
a  dwelling,  the  inmates  are  put  to  the  rout,  or  exposed 
to  oartain  misery  for  days,  if  they  occupy  any  part  of  the 
bonding  whilst  painting  is  ^ing  on.  Wnat  is  more 
nanseona  than  the  smell  of  paint  t 

Tha  olgect  of  this  pai>er  is  to  bring  onder  your 
notice  a  mode  of  house  painting  and  decoration,  -wnich, 
in  Us  natme,  u  novel,  and  probably  destined,  not  alone 
to  xemove  the  evils  of  house  painting  as  now  executed, 
bnt  to  produce  a  revolution  in  mural  decoration. 

It  mayappearstrange  to  assert  that  by  this  newmethod 
the  painting  and  decoration  for  the  walla  or  wainscots, 
the  doors  and  windows  of  a  house,  externally  or  in- 
ternally, are  msnnfactnred  in  the  workshop  in  a  portable 
form,  and  may  be  affixed  to  the  surfaces  to  be  covered 
with  the  same  facility  and  dispatch  as  paper-hangings. 

I  pause  for  a  moment,  in  pursuing  my  suMect,  to 
menilon  as  a  carious  historical  fiwt,  with  which  I  only 
U>-4mj  heoame  aoqnainted,  that  nearly  twenty  years  ago 


an  ingenious  decorative  painter,  Mr.  H.  Page,  took  oilt 
a  patent  for  an  invention  which  he  entitled  skins  of 
pamt,  with  the  view  of  attaining  the  same  object  which 
has  been  accomplished  by  the  invention  now  under  con- 
aidenition.  As  a  proof  of  the  merit  of  the  invention, 
and  its  appreciation  by  the  Society  of  Arts,  a  prise  was 
awarded  to  Mr.  Pajp.  But,  although  his  method  was 
applied  in  practice  m  one  or  two  instances,  it  was  not 
commercially  successful,  by  reason,  I  believe,  of  its  being 
applicable  only  to  plain  surfaces.  Mr.  Page  had  not 
imagined  the  happy  idea  which  you  will  preeently  leam 
is  the  essential  foundation  of  the  invention  I  am  ahoat 
to  describe.  The  fact  is  curious,  and  I  feel  it  a  doty  to 
allude  to  it  as  an  evidence  that  so  long  as  twenty  years 
sgo  it  was  considered  by  the  Society  of  Arts  a  desirablo 
object  to  produce  portable  painted  hangings. 

Decorative  painting,  which  occupies  eight  or  ten  days 
by  the  present  system,  may  be  completed  by  d^  new 
method  in  one-fourth  of  the  time,  with  no  smell  of  paint 
in  the  house,  and  with  trifling  inconvenience  to  the  in- 
mates. Indeed,  the^  may  continue  to  occupy  the  pre* 
miaes  without  suffering  any  annoyance  widlst  the  work 
is  in  progresa. 

This  new  mode  of  house  painting  is  so  simple  that  a 
short  description  will  explain  it  An  easy  way  to  bring  the 
nature  of  it  home  to  the  comprehenaion  ia  to  compare  it 
with  paper-hangings,  the  form  and  application  of  which 
are  familiar  to  all. 

In  justice  to  onr  intelligent  neighbours  across  the 
Channel,  I  wish  to  mention  that  the  new  art,  of  which 
you  see  the  beautiful  specimens  around  yon,  is  a  French 
invention.  The  first  conception  of  the  principle  was  the 
idea  of  a  lonrneyman  painter,  who  saw  damp  walls,  in- 
tended to  be  painted,  covered  with  tin-foil,  hut  he  was  un- 
able to  realise  and  give  a  practical  form  to  his  cmde  idea. 
A  gentleman  of  mechnnicat  genius,  who  aided  the  painter, 
imagined  and  produced  the  tools,  and  invented  the 
modus  operandi,  without  which  the  work  and  production 
could  not  be  economically  done.  An  eminent  Parisian 
decorative  painter  associated  himself  with  the  under- 
taking, and  Drought  his  experience  to  bear  on  its  practical 
application.  Their  combined  industry,  intellignice,  and 
perseverance  brought  to  its  present  state  of  pei&otion  the 
inventinn,  of  which  a  description  folio  ws. 

Tin-foil  in  sheets,  the  thickness  of  ordinary  writing- 

Saper,  is  the  material  on  which  this  new  atyle  of  mural 
ecoration,  including  niding,  ia  executed.  Tin-foil  is 
p7iible  and  aapple,  sufficiently  tough  not  to  be  eas3y 
torn,  and  offers  a  smooth  and  uniform  surface.  It  forms 
an  excellent  base  for  the  work  executed  upon  it  It  also 
possesses  the  advantage  of  being  waterproof^  a  property 
well-known  to  architects  and  builders,  who  frequently 
use  it  to  cover  damp  walla,  on  which  without  that  cover- 
ingany  decorative  work  would  aoon  periah. 

The  process  of  executing  the  painting  on  tin  offers  no 
difficulty.  The  aheeta  are  manufactured  of  a  width  and  ia 
lengtha  anitable  to  their  application  on  the  surfacea  to  he 
covered.  At  the  manufactory  in  Paris  the  ordinary  widths 
made  use  of  are  from  30  to  40  inchea,  and  the  length  fi 
metres,  or  rather  more  than  five  yards. 

The  following  are  the  processes,  as  I  aaw  them  earned 
out  in  Paria  at  the  works  of  Messrs.  Daniel  and  Co.,  Bus 
deBocroy: — 

A  portable  fiame^  oorreanonding  in  length  and 
width  to  the  dimennoiis  of  the  painting  intended  to 
be  produced,  is  placed  on  a  solid  table,  made  aa  trna 
and  level  aa  a  billiard-table.  For  the  perfection  of 
the  work,  the  fru»  of  thia  frame  ia  required  to  be 
perfectly  level,  hard,  and  amooth.  A  sheet  of  glass 
presenting  these  advantages  in  an  eminent  degree 
was  at  first  made  use  of,  bnt  aa  thia  material  ia  fragile 
and  not  aafely  removable,  stiff  card-board  of  the  finest 
texture  has  been  substituted  for  glass ;  and,  after  succes- 
sive improvements,  by  using  double  card-boards  of  con- 
siderabk  tiiickneaa,  with  atretohen  and  braces  between 
the  two  boards,  an  appropriate  frame  has  been  produced 
well  adapted  for  the  requirements  of  the  mannfactaie, 
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presenting  a  level,  hard,  and  smooth  sarface,  and  oon- 
veniently  portable.  The  ohoet  of  tin-foil  18  carefully  laid 
on  and  extended  over  the  frame  from  end  to  end,  and 
IS  smoothed  down  to  the  surface  of  the  frame  with  a 
i)uitable  tool,  being  secared  at  both  ends  to  stretch  and 
keep  it  &om  shimn^.  The  coating  of  ground  colour, 
whatever  it  may  bo,  is  laid  on  the  tin  sheet  with  a  brutih 
in  the  ordinary  way  of  painting,  so  as  to  cover  the  metal 
'with  a  good  coat  ot  paint.  This  process  being  completed, 
the  frame  is  removed  into  a  drying-room,  where  a  regular 
tempoatnre  of  80^  to  90°  Fohr.is maintained byasystem 
of  heating,  which  sends  a  current  of  hot  air  through 
the  room,  and  speedily  dries  the  coat  of  paint.  For  ue 
next  process,  when  the  paint  is  quite  drr,  the  frame  is 
taken  out  of  ike  drying-room  and  placed  on  the  table 
before  described.  The  execution  of  what  may  be  termed 
the  decorative  ooat  of  paint  is  produced  by  mechanical 
means,  which  may  be  familiarly  described  as  stencilling 
and  printing  by  means  of  sheets  of  thin  copper  for  the 
former,  and  rollers  for  the  latter,  much  after  the  manner 
of  staining  paper-hangings.  The  exact  nature  and  the 
mode  of  producing  these  two  kinds  of  tools,  which  are 
the  most  important  instruments  for  the  artistic  perfection 
of  this  new  decoiatiTe  work,  I  will  presently  describe ; 
tint  to  give  an  idea  of  the  celerity  and  precision  with 
which  the  process  is  effected,  it  may  be  mentioned  that 
the  stencil  plate,  of  the  same  width  as  the  sheet  of  tin, 
is  placed  over  the  ground  coat,  and  the  painter  produces 
the  pattern  by  painting  with  the  brush  over  the  stencil 
plate.  Or  if  the  roller  l>e  used,  it  is  charged  with  colour, 
SJid  being  passed  over  the  ground  coat,  produces  in  like 
wanner  uie  required  pattern.  Both  these  tools  are  some- 
times alternately  used  to  produce  certain  patterns  or 
effects,  but,  as  a  rule,  the  imitations  of  woods  are  sten- 
cilled, and  those  of  marbles  printe<L  No  ^;rainer,  how- 
ever skilful,  could  attain  the  same  perfection,  or  do  the 
work  in  a  tythe  of  the  time.  The  best  graining  i?  not 
an  imitation  of  nature,  it  is  a  oonventionaf  representation 
of  wood  or  marble,  but'could  hardly  be  taken  for  nature 
itself.  Whereas  the  imitations,  of  which  specimens  are 
liefore  yon,  are  so  exact  that  skilful  judges  might  take 
them  for  reality.  The  frame  is  now  asain  conveyed  to 
this  drying-room,  and  when  sufficiently  dn:  is  brought 
hack  to  the  table,  and  the  paint  is  covered  with  a  coat 
of  varnish ;  this  again  being  dried  as  before,  the  painted 
sheet  of  tin  is  read^  for  use.  If  more  highly- fini&hed 
.  work  is  required,  as  m  the  case  of  imitations  of  the  finest 
woods  and  marbles,  a  second  coat  of  varnish  is  laid  on, 
and  this,  again,  aiter  being  dried,  is  brought  to  the 
isighest  state  of  finish  by  being  polished  on  the 
frune.  The  painted  sheets,  of  any  degree  of  finish, 
•le  removed  frt)m  the  £rame,  and  after  being 
dusted  with  soap-powder,  are  rolled  on  cylinders,  being 
now  in  a  merchantable  form  ready  for  sale  and 
applieation  with  the  same  facility  as  paper-hangings. 
Snt  it  is  well  here  to  observe  that  the  difference 
batween  painted  metallic  hanging  and  paper-hangings 
is,  that  on  the  former  the  decoration  is  ou-painting,  and 
when  applied  to  any  surfiace  is  more  durable  than  paint- 
ing on  such  surface  by  the  ordinary  method,  whilat  the 
Iiaae  or  lining  being  metal  the  painted  decoration  is 
effectually  protected  from  damn.  These  advantages 
make  it  superior,  not  only  to  ordinary  painting,  but,  in  a 
much  higher  degree,  to  paper-hangings,  which  are 
Atained  with  water-colours  of  much  shorter  duration, 
and  subject  to  the  effects  of  damp  both  in  the  walls  and 
externaUy. 

_  The  application  of  the  painted  metallic  hangings  to 
.either  wood,  stone,  plaster,  or  iron  surfaces,  offers  no 
diffioulty.  The  operation  is  somewhat  similar  to  putting 
up  paper-hangings,  with  this  difference,  that  with  the 
latter  the  paper  is  pasted  over  at  the  back  before  being 
hong,  and_  with  the  former  the  surface  to  be  decorated  is 
oovwed  with  a  thin  ooat  of  adhesive  varnish,  on  whioh, 
afier  it  has  been  left  to  dry  partially,  tiie  painted  tin  is 
affix«id  with  great  ease.  Bo  little  is  the  difficirfty  that 
asgr  Mailed  gafiw-bMger  can,  aAer  a  few  houn'  praetice, 


do  the  work  successfully.  From  the  extreme  flexibility 
of  tin-foil,  mouldings  and  cornices  are  covered  with 
the  metallic  hangings  in  the  most  perfect  manner,  and 
with  a  smoothness  of  surface  and  sharpness  of  outline  at 
the  edges  and  mitres  which  the  paiutei's  brush  cannot 
rival. 

These  last  effects  are  obtained  by  covering  undulating 
surfaces  with  the  painted  material,  of  dimensions 
slighUy  larger,  say  f  to  ^  inch  in  length  luid  width, 
than  the  superficial  measure.  By  this  contrivance,  when 
the  painted  tin-foil  is  affixed  on  any  enrfaoe  vith  the 
varnish,  tiio  excess  of  length  or  width  is  cut  away  along 
a  straight  edge  with  a  uiarp  knife,  which  leaves  tbs 
edge  of  the  work  clean,  and  mvisible  where  two  edges 
meet.  It  is  thus  that  the  close  joints  aro  obtained  ia 
mouldings  and  mitres  as  in  the  specimens  exhibited. 

The  varnish  used  for  fixing  the  material  is  of  the 
nature  of  gold  size,  but  more  adhesive.  Being  of  itself 
"hydrofuge"  it  adds  to  tjhe  protection  of  tbe  paiat 
against  damp. 

The  manufacture  of  the  tools  before  mentioned  (ths 
stencil-plate  and  printing-roller)  deserves  notice  aa  an  in- 
genious mechanical  contrivance.  The  first  oparstica 
m  their  production  is  to  make  a  drawing  of  the  grain  or 
pattern  of  the  wood  or  marble.  For  that  puipoes  a 
selected  slab  is  placed  before  an  artist,  who  traces  u 
exact  copy  of  the  pattern  on  prepaiad  papar,  from  wUdk 
the  drawing  is  transferred,  when  a  stencil  is  required,  ca 
to  a  thin  sheet  of  copper  covered  on  both  aides  wtt  t 
coat  of  wax. 

Then,  with  a  graving  tool,  as  in  etchings,  the  «n  k 
removed  from  the  lines,  and  spots,  and  figures  of  tb 
pattern,  whereby,  in  those  places,  the  copper  <■  tint 
side  is  laid  bare.  The  sheet  of  copper  is  tHawvit 
plunged  into  an  acid  bath,  in  which  the  design  of  th« 
pattern  is  bitten  through,  thus  prodacini;  a  pnfwk 
stencil  of  the  imitative  copy  of  the  original  slab.  Tbe 
tool  is  now  ready  for  use.  When  a  roller  has  to  be  mad^ 
the  drawing  is  transferred  to  a  stout  piece  of  buff  leather, 
of  equal  thickness  throughout,  and  the  mi>terial  between 
the  lines  and  marks  of  the  pattern  is  cut  away,  as  in 
wood-engraving,  the  pattern  remaining  in  relief.  Tbs 
leather  so  prepared,  being  fastened  to  a  large  wooden 
cylinder,  this  tool  is  also  ready  for  use.  Being 
charged  with  colour,  it  reproduces  the  pattern  of  the 
wood  or  marble  on  tiie  tin-foil,  in  the  manner  before- 
mentioned. 

The  process  is  snccessfoUy  applied  to  gilding.  Ck&& 
leaf  is  laid  and  fixed  on  a  sheet  of  tin,  in  the  workshop, 
in  the  usual  way,  without  any  waste  of  the  piccioQS 
metal,  whilst  in  ordinary  gilding  the  loss  is  nsualiy  esti- 
mated at  25  per  cent.  The  gilded  foil,  which  may  be 
produced  burnished  or  matt,  being  cut  in  strips  to  the 
required  dimensions,  is  readily  applied  to  frames^  monU- 
ings,  poles,  or  rods,  previously  coated  with  adheSiTS 
varni^.  The  foil  being  remarkably  fiexible,  eaaUy  follow* 
the  sinuosities  of  the  work,  and  tbe  gilding  thus  pro- 
duced is  equal  to  the  best  gilding  by  the  ordinary  ofUtod 
on  wood  or  plaster,  and  superior  on  iron  or  zinc,  nor 
being  liable  to  oxidation,  which,  in  time,  euta  away  (bt 
gold  laid  on  those  metals. 

About  a  ^ear  before  tjie  late  war,  the  Brst  applicatiak 
of  painted  tin  hangings  was  successfully  made  in  sevenl 
houses  in  Paris.  Soon  after  order  was  restored  in  thtt 
city,  this  new  style  of  decoration  was  adopted  by  sevenl 
French  architects,  and  especially  by  M.  Blondd,  one  of 
the  most  eminent,  who  now  introduces  it  in  prefereoee 
to  decorative  painting  with  the  brush,  for  the  works  h< 
undertakes,  a  handsome  saloon  in  his  own  hooae  being 
so  decorated. 

Lopking  at  the  beantifal  and^  highly  omamoitel 
specimens  exhibited  in  this  room,  it  might  be  suppossd 
that  painting  on  tin  is  more  especiuly  adapted  tor 
artistically  finished  decoration;  but  oommeroiall^  it 
compares  advantt^eonsly  with  ordinary  honse-jMontuig, 
whether  plain  or  graining  work,  aa  by  the  mechanical 
means  employed  it  ii  aoonpmic«j&.  .manufSMtarei, 
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iMidw  iU  adrantoge*  of  proBip<at«4e  of  ezeeutipn 
and  vroidance  of  nuiaanoe  wHUt  the  voik  it  jui  hand. 
For  einbeUiahing  walla  or  ceilings,  Diotnrei,  design*, 
or  metlalUoiui  may  be  painted  oy  the  artist  in  his 
■tndio,  or  printed  by  ehromo-litbography  on  pieces 
of  the  painted  tinfoil  destined  to  form  panels  or  cover 
Naerred  spaces.  The  work  is  executed  in  a  higher 
•tyle,  and  at  mnch  less  cost  than  would  be  possible  if  the 
embeiliahments  were  painted  on  the  surfaces  with  the 
brash.  Specimens  of  the  designs  referred  to  are  in  the 
loom. 

For  imitatipn  veneer  of  fine  woods,  marble,  mosaics, 
and  inlaid  work,  including  tortoise-shell  and  mother-of- 
pearl,  applied  to  furniture  and  fancy  articles,  as  work- 
oozes  and  tables,  or  paper  and  dressing-cases,  the  new 
inTention  is  artistically  and  commercially  of  much  value. 
Some  notion  of  productions  of  this  kina  may  be  formed 
from  the  specimens  on  the  table. 

This  method  of  mural  decoration  being  practically  un- 
known in  this  country,  where  it  has  not  Deep  introduced 
at  an  earlier  period  in  consequence  of  the  disastrous  in- 
fluence of  war  on  industry  of  every  kind,  I  am  desirous 
to  ehow  that  the  art  is  by  no  means  in  its  infancy, 
or  even  in  that  preparatory  state  which  is  the  in- 
evitable condition  of  every  new  invention  before  it  is 
applied  in  practice.  I  will  venture  to  refer  to  letters, 
addressed  to  (he  patentees  of  this  invention,  with  the 
view  of  establishing  the  fact  that  in  France  the  use  of 
painted  metallic  hangings  is  not  an  embryo  scheme,  but 
an  established  indu^ry  actually  in  operation,  from  H. 
Blondell,  architect ;  Charles  Morell,  architect ;  M. 
Kerchadier,  proprietor  of  a  cafe  restaurant;  Madame 
Leotard,  haberdasher,  Paris ;  C!ount  d'Alcantira  ; 
Charies  Bury,  architect ;  and  il.  Albertini,  Consul  of 
Peru  at  Paris;  all  of  whom  admit  that  the  new 
tttooess  comhic'js  all  the  advantages  that  could  be 
desired,  that  is  to  say,  the  most  perfect  imitation  of 
nature,  rapidity  of  execution,  and  durability,  without 
any  inconvenience,  and  that  on  damp  walls  it  is 
particularly  sucoessful. 

Daring  a  recent  visit  to  Paris,  I  had  the  privilege,  by 
the  coarteay  of  the  occupiers,  to  view  the  premises  re- 
ferred to,  and  having  examined  the  work  carefully,  I 
am  able  to  say  the  statements  I  have  read  to  you  are 
correct. 

Beviewing  the  characteristics  of  this  remarkable  in- 
dnttrial  invention,  of  which,  in  a  scientific  and  artistic 
sense,  I  fear,  from  the  want  of  technical  knowledge  of 
the  trade  it  relates  to,  I  have  not  given  so  complete  and 
locid  a  description  as  it  deserves,  and  as  will  bring  its 
Bents  home  to  your  minds,  taking  the  commercial  view, 
I  will  briefly  enumerate  its  advantages. 

Itt.  It  supplies  mural  painting  in  a  portable  form, 
superseding  the  use  of  the  painters'  brush  for  decorating 
any  part  of  a  bnilding. 

2iid.  Painting  and  decoration  of  every  kind  can  be 
executed  with  more  skill,  artistic  effect,  and  finish,  than 
by  file  painter  on  stone,  plaster,  or  wood  surfaces. 

3rd.  When  walls  or  wainscots  are  finished  by  the 
mason  or  carpenter,  instead  of  the  painter  being  engaged 
many  days  in  coverinar  them  with  coats  of  priming, 
paint,  and  varnish,  for  drying  each  of  which  an  interval 
of  one  or  more  days  is  indispensable,  the  painted  sheets 
of  tiniml  are,  by  means  of  adhesive  varnish,  attached  to 
tndi  walls  and  wainscots  with  the  same  facility  and 
expedition  as  paper  hangings. 

4th.  The  painted  hangings  being  finished  and  per- 
fectly dry  before  leaving  the  workshop,  there  is  no  smell 
of  paint  in  the  building  where  the  work  is  applied,  and 
they  are  so  securely  fastened  to  stone,  plaster,  or  wood 
surfaces  that  they  cannot  be  detached  without  scraping 
ofT  the  metal. 

5th.  The  material  on  which  the  work  is  produced 
being  metal,  preserves  the  most  elaborate  painting  and 
delicate  ornamentation  executed  upon  it  from  the  effect 
of  damp,  so  that  walls  not  dry  may  be  painted  by  this 
method  without  damage  to  the  work. 


tth.  The  dupihilily  of  the  wor^  and  its  -exeimtiggi 
fixan  iiyui^  by  time  and  weather,  inside  or  ontaida  |i 
building,  are  greater  than  ordinary  house-paii^ing,  th* 
oolonra  in  the  former  case  not  being  ahsoihed  or 
deteriorated  by  the  material  forming  the  base,  which  in 
a  metal,  as  they  are  in  the  latter  case,  where  the  material 
is  wood,  stone,  or  plaster. 

7th.  Highly  finished  painting  and  decoration,  in- 
cluding imitations  of  fine  woods  and  marbles,  panels  en- 
riched with  gold  and  coloured  mouldings,  fillets,  designs, 
devices,  and  pictures,  are  executed  in  an  artistic  style,  in 
greater  perfection  and  at  les3  expense  than  by  paintmg 
on  the  surface  to  be  decorated. 

8th.  In  repainting  the  interiors  of  buildings,  rooms 
or  sections  may  be  finished  in  a  short  time  at  convenient 
hours,  one  after  the  other,  with  only  trifling  disturbance 
to  the  inmates,  and  without  the  anoyance  of  the  smell  or 
injurious  effects  of  paint.  Or  a  shop,  warehouse,  hot^ 
or  public  building  may  be  painted  and  decorated  with- 
out suspending  business  or  soiling  the  clothes  ;  the  work 
of  a  week  by  the  old  method  being  executed  in  a 
day. 

9th.  Embellishments  in  the  Watteau  and  Boucher 
style  can  be  executed  in  greater  art-perfection,  and  at 
mnch  less  expense,  than  by  painting  on  the  walla. 

10th.  Being  readily  applicable  to  buildings,  without 
skilled  labour,  it  is  valuable  as  an  article  of  commerce. 
Made  up  in  rolls  which  may  be  kept  in  stock  without 
deterioration,  it  may  be  supplied  to  provincial  towns 
where  drilled  painters  are  not  to  be  found,  and  may  he 
exported  to  distant  countries,  where  decorative  art  ia 
rare. 

11th.  Decorated  furniture,  imitating  polished  veneen, 
marqueterie,  or  inlaid  work,  and  buhl,  not  to  be  dia- 
tingnished  from  the  real,  can  be  manufactured  at  one- 
thitd  the  price  ot  the  latter. 

12th.  For  gilding  or  covering  with  imitation  TMieara 
of  fine  woods,  it  offers  special  advantages,  appUcaJble  to 
picture  and  looking-glass  frames,  mouldings,  cnrtain- 
poles,  and  rods  of  any  kind. 

Estimating  the  value  of  the  new  method  of  mural 
decoration,  which  1  have  had  the  advantage  of  bringing 
under  your  notice  through  the  Society  of  Arts,  an 
institution  to  which  the  country  is  so  much  indebted  for 
the  advancement  of  art  manufacture,  I  think  I  shall 
not  go  too  far  in  saying  that  this  will  prove  to  be 
one  of  those  remarkable  and  entirely  novel  inventions 
appearing  at  distant  intervals,  which,  after  they  are 
thoroughly  tested,  appreciated,  and  brought  into 
practical  use,  revolutionise  and  improve  an  important 
industry. 


The  skin  of  paint  referred  to  by  Mr.  Clarke  waa 
brought  before  the  Society  in  the  year  1846,  and  the 
following  is  the  account  oi*^  it  in  the  Tratuaetions  of  the 
Society : — 

"  The  integument  is  manufactured  in  the  following 
manner : — I  take  (observes  Mr.  Page)  a  piece  of  fine 
elephant  or  any  stout  paper,  rather  larger  than  the  skin 
required,  and  if  one  piece  is  not  sufficiently  large,  I  join 
another  piece  to  it  with  the  mixture  used  in  preparing 
tbe  paper,  which,  when  of  the  required  size,  is  coated  (on 
one  side  only)  with  ^um  arabic,  treacle,  and  water. 
AVhen  that  is  dry,  I  give  the  paper  on  the  same  side  a 
coat  of  paint  made  with  boiled  oil  and  white  lead,  and 
after  that  has  stood  for  two  o^  three  days,  I  go  over  ijt 
again  with  the  same  kind  of  paint.  Usui  two  coats 
sufficient  for  general  use,  and  the  specimens  acooQ- 
panying  this  paper  are  of  that  thickness  ;  but  if  the  wot^ 
18  heavy  and  large  sheets  are  required,  I  should  reoomr 
mend  three  or  four  coats.  When  the  paint  is  dry,  it  is 
fit  to  receive  the  design  or  finishing  struke,  and  aflw 
that  it  may  remain  for  months  or  yean  before  taken  off 
the  paper.  I  always  complete  the  work  before  I  remove 
it.  To  separate  the  skin  of  paint  from  the  paper,  I  lay 
it  down  on  a  dean  board  with  the  painted  side  doirn- 
Oigitizedby  VjUUyiC 
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wards.  I  then  wet  the  paper  at  the  back  with  dean 
water,  and  after  it  has  itood  a  few  loinntes,  I  take  hold 
of  one  comer  or  end  of  the  paper,  and  remore  it  entirely 
•way,  leaying  the  skin  on  the  board.  The  same  paper 
will  do  again  30  or  40  times. 

"  The  candidate  was  in  attendance,  and  stated  that  unce 
the  commnnication  was  first  made  to  the  Society,  he  had 
painted  the  shop-front  of  Mr.  Wildbore,  of  Shoreditch, 
and  also  that  of  Mr.  Ross,  of  Bishopsgate-street,  with  his 
skin ;  that  the  cost  of  painting  with  the  skin  is  the  same 
as  by  tixe  ordinary  process ;  uat  the  size  of  the  skins  is 
12  ft.  long  by  3  ft.  broad.  It  can  be  nsed  for  plain 
cornices,  but  not  for  carved  work.  Has  had  his  patent 
taken  out  for  about  twelve  months.      A  number  of 

rdmens  of  the  skin  in  various  states  were  exhibited  to 
Committee,  one  of  them  showing  with  what  exactness 
the  joints  can  be  made." 

A  specimen  of  this  skin  may  be  seen  by  any  member 
who  may  call  at  the  Society's  House  during  the  next 
few  days. 


DISCUSSION. 

The  Chaimum  asked  Mr.  Clarke  if  this  foil  oould  be 
securely  attached  to  damp  walls,  and  what  adhesive  sab- 
atance  was  used  for  the  purpose. 

Xr.  Clarke  said  it  was  a  varnish  of  a  similar  natnre  to 
gold  sise,  made  with  gum  lac  and  spirits  of  wine.  It 
would  hold  perfectly  well  on  damp  walls,  as  had  been 
shown  in  the  case  of  the  Count  d  Alcantara's  house  in 
Paris.  He  was  very  anxious  to  get  into  his  new  house 
as  soon  as  possible,  befsre  the  walls  were  in  a  8t  state  to 
to  be  painted  in  the  ordinary  way.  Having  heacd  of 
this  process,  he  applied  to  the  inventors,  and  had 
the  walls  covered,  and  though  three  years  had  now 
passed  the  decorations  were  still  in  a  perfectly  sound 
condition. 

A  workman  of  If.  Daniel's,  from  Paris,  then  exhibited 
the  process  to  the  meeting,  producing  several  specimens 
very  succesafnlly. 

The  Chairman  said  he  could  understand  there  was  a 
great  saving  in  fancy  work,  but  he  should  like  to  know 
what  would  be  the  cost  of  this  material  as  applied  to  the 
surfiice  of  large  rooms. 

Mt.  Clarke  said  from  the  description  he  had  given  of 
{he  production,  the  cost  of  labour  was  very  small,  and 
the  tin-toil  cost  about  6d.  a  square  yard.  By  this  system, 
instead  of  requiring  three  or  four  coats  of  paint,  which 
were  necessary  in  ordinary  wood-paioting,  only  two  coats 
were  required— the  ground  cent  and  the  decorative  coat 
— ^which  wore  produced  with  great  rapidity.  A  work- 
man had  before  him  a  frame  five  yards  long,  upon  which 
he  stretched  the  tin-foil ;  he  then  took  his  brush  and 
put  on_  the  ground  in  the  usual  way,  which  was  then 
dried  in  a  stove.  If  every  coat  of  paint  and  varnish 
was  not  thoroughly  dried,  the  work  was  not  perfect. 
After  the  first  coat  was  dry,  the  second,  or  decorative 
coat,  was  put  on  with  a  brush  and  stencil-plate, 
as  mentioned  in  the  paper,  and  this  also  had  to  be 
dried.  Then  they  applied  one  or  two  coats  of  varnish. 
As  to  the  cost,  compiuin^  this  new  mode  of  decoration 
with  ordinary  oak  or  wamsooating,  they  oould  pivdnce 
the  work  in  a  grtater  degree  of  perfection  at  the  same 
price,  but  they  did  not  pretend  to  ezeouto  it  at  a  lower 
price.  But  with  highly  decorative  painting  the  case  was 
entirely  altered.  Ajay  decorator  knew  tiuit  for  imitating 
walnut  or_  oak  root,  with  a  figure  upon  it,  the  charge 
of  the  nainer  was  very  high — as  much  as  3s.  or  4s.  a 
yard.  In  the  case  of  this  invention,  the  imitation  of 
the  finest  wood  cost  very  little  more  than  ordinary  wood, 
and  being  intended  for  superior  work  was  executed  with 
more  cue,  and  he  was  sure  no  hand- work  could  equal  it. 
In  Paris  the  invention  was  making  its  way  rapidly. 


Decoration  in  marble  waa  not  so  mnch  in  vpgaehmii 
in  Paris,  where  staircases  were  often  done  in  Soaglioh. 
It,  however,  had  this  disadvanta^  that  lieing  a 
plaster  it  was  liable  to  crack.  _  Thu  procea  wu  nor 
becoming  quite  popular  in  Paris  for  such  pnipcsei.  It 
cost  rather  more  than  marble  paper,  but  ttM  aonbiUtf 
was  much  greater.  M.  Blondu,  a  celebrated  uduM 
in  Paris,  had  told  him  he  did  not  know  how  to  limit  ik 
durability ;  the  paints  being  mineral,  and  painted  on  i 
metallic  base,  they  became  incorporated  with  oa 
another;  and  whereas,  with  ordinary  paint,  a  hma 
ought  to  be  re-painted  every  six  or  seven  yera, 
with  this  process  he  would  guarantee  it  to  Uit  b 
twelve  years. 

■r.  W.  Smart  said  he  should  have  inquired  u  to  b 
expense  if  the  Chairman  had  not  done  so,  bat  itcartaiah 
appeared  more  applicable  to  high  class  and  costly  t^ 
than  to  ordinary  purposes.  He  should  like  to  bw, 
also,  whether,  in  case  of  the  wood  warping  or  iphttiK 
which  if  not  well  seasoned  it  might  do,  the  tinfoQwou 
not  crack  and  give  the  work  an  unsightly  appeuun 
Again,  the  wood  might  expand,  which  would  »fi*lil" 
tin-foil,  and  if  it  afterwards  contracted  again  itvut 
question  whether  the  tin-foil  would  then  present  uew 
surface.  He  would  also  ask  whether  there  »u  ^ 
probability  of  a  chemical  action  being  setup  between* 
tin- foil  and  the  colours  placed  upon  ii  He  hM** 
seen  a  picture-frame  very  nicely  finished  by  1"™£?2 
mental  net  stretched  over  it,  which  was  then •*"" 
gilded,  and  he  thought  some  such  plan  might  be  rami 
added  to  this  process  in  some  cases. 

Mr.  Clarke  repeated  what  he  had  before  said  «W,* 
relative  cost  of  this  process,  as  compared  wiUi  gn^ 
adding,  that  for  onUna^  work,  the  painsr  cwM" 
supplied  with  metallic  rtteeta  at  a  pnoe  whidi «» 
enable  him  to  execute  his  work  at  the  usual  "^tV 
a  superior  manner,  and  in  far  less  time,  while  **S? 
the  same  profit.  As  to  the  wood  warping  "'f^*^ 
those  were  natural  accidente  which  could  not  w  ^ 
pletely  guarded  against  any  more  than  ''\P*'''~^tk» 
if  any  action  was  guing  on  tending  to  split  the  ]"*°Vjj 
tin  foil  and  vaiTiish,  by  their  combined  '^""^J^l^ 
tend  to  counteract  it,  and  the  chances  '"^^^'^^ 
wood  without  such  protection  would  split,  ^t"!!!^ 
it  would  not,  or  if  it  did,  instead  of  one  '"'^^^^ 
would  be  a  number  of  smedl  interstices,  '''"'"juttT 
open  the  tin-foil.  Besides,  restoration  w»««w^^ 
easy,  because  the  edges  of  the  foil  could  '"^"'Sjiis 
gether  so  as  to  be  almost  invisible,  '"d thai«lort"^^^j|j. 
accident  could  be  repaired  by  adding  *"'"  Jfrnai' *• 
mentation  which  would  cover  the  defect  »  T^Jt 
remembered,  however,  that  such  acddenU  did "TT^ 
speci.Jly  to  this  method,  but  equally  to  ''^^^fni 
painting.  If,  however,  instead  of  ■P'^'*"'*\JrJ,nij« 
were  to  decay  and  gradually  become  'p"*?''^  0  » 
would  not  become  apparent  until  '',*^;  t«j(ihffi 
pieces,  as  the  tin-foil  would  hold  n  w^ 
whereas  if  such  a  process  went  on  "^  J^^^pJ 
panel,  the  painting  would  soon  become  ^•°'*fv^«jii 
oS.  With  regard  to  the  colours,  it  was  *>"»»  ^gj  «,! 
to  get  the  colours  off  without  "craping  away  ^-^^^j 
aU.  He  was  not  prepared  to  say  how  fcr  •""'^wo*- 
might  bo  combined  with  the  process,  o  ^^ 
lithography  had  been  appUed,  the  <*««°?tr^.^do»* 
on  the  tin-foil  in  an  ordinary  preas,  witn 
and  then  varnished.  w  to  Hf- 

The  Chairman,  in  proposing  a  vote  of  **?^of  1* 
Clarke,  said  he  couW quite  appreoato  ^  ""',  ,  iui 
process,  for  it  so  happened  that  the  offices  "  .^  ^ 
with  which  he  was  connected  *«"*  "L,  th«t  *• 
hands  of  the  painters,  and  the  consequmoe  "•  ^^ 
had  had  a  headache  for  the  ^^C'^'t^t^'^^ 
which  would  remove  the  evil  must  havegr** 
the  public  in  general. 

The  vote  of  thanki  waa  canied  jOMO"^' 
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AHSOUJCEMJUTS  BT  THE  COUVCIL 


xnowKOT  imn. 


Memlwrs  and  others  who  propoee  to  con- 
tribate  by  donation  or  subocription  to  the  En- 
dowment  Fond  for  the  Society  of  Arts,  are 
requested  to  cross  aU  cheques  through  Messrs. 
Coutts  and  Co.,  the  Society's  bankers,  and  to  for- 
ward the  same  to  the  Secretary  or  Financial 
Officer  at  the  House  of  the  Society  of  Arts,  John- 
street,  AdelphL 

JDEKOSIAL  WISDOW  IK  ST.  PAVI'S. 

In  connection  with  the  Thanksgiving  in  St 
Paul's  for  the  recovery  of  H.R.H.  the  Prince  of 
Wales,  the  President  of  this  Society,  it  has  been 
suggested  that  the  Society  should  provide  a 
Memorial,  in  the  form  of  a  Painted  Window,  to 
be  set  up  in  the  Cathedral,  thus  helping  at  the 
same  time  to  complete  the  decoration  of  the 
interior  of  that  edifice. 

The  Council,  therefore,  propose  to  the  Members 
that  a  fund  for  this  purpose  should  be  raised 
among  them  by  subscription,  each  member  of 
the  Society  being  at  liberty  to  subscribe  Five 
BhillingB  fur  himself,  and  the  like  sum  for  each 
member  of  his  family.  It  is  estimated  that  the 
window  will  cost  not  less  than  £700. 

Members  willing  to  aid  the  Council  in  this 
work  are  requested  to  fill  in  the  Form  which 
has  been  sent  to  them,  with  the  amount  oi 
Subscription,  and  return  it  to  the  Secretary. 
Post-office  Orders  should  be  made  payable  at  the 
Oharing-croBB  office,  to  Mr.  Samuel  Thos.  Daven- 
port. The  first  subscription  list  is  given  below, 
amounting  to  £351  3s. 

a  t.i, 

Batrauttt.  J.  F^  Mn.,  lOa 
and  AgDM  E.  ...       ».  1    0  0 

B*tb,  C.  ud  Mn.        ...  «  IS  0 

B>iim*,C 1    10 

BeaiMt,  E.,Kn.,  R«bMO*, 
Anlts,  Jalta,Fnd*riek, 
ud  Chsrlet      IMS 

BemttK  J.  U.,  M.  H., 
C.  R.,  MMl  O.  U.        ...  1    0  0 

B«leher,  Vic*  Admlnl 
Sir  E 0    6  0 

Bennet,J.L.,Hn.aiUn  0  M  0 


a  sd. 
0  t  0 
10  0 
0  6  0 
0  6  0 
0  t  0 
0  10  0 


al*T,  8.  J 

Abel,  F.  A. 

AJmp,  J.  A.       

Ames,  E.  L 

AOM*.  H.  St.  y 

Amat,  L.  and  Hra . 
Amhant,  W.  A.  T.  Hn., 
Mln,  Srbil,  Flormce, 
Marsarat,  Alicia,  Oornl- 
dlM,  aad  BaaMca  ...  S  6  0 
Andraw,  W.  P.,  Mn., 
Cairt.,aiidW.R.8t.C.  1    0  0 

Aniold,  H „  0    6  0 

Aah,  B.  C 0  10  0 

Aabtoo,  J 0    6  0 

AtklDMO,  W.     1    0  0 

Atklnaon,  Mr*. 1    0  0 

Aoatin,  J.,  Edwin,  Edfar 
W.,  and  Franela        ...  I    0  0 

BalUla,  T.  and  Mn.     ...  0  10  0 

Baker,  E 0    6  0 

Balfour,  Major- Oenenl 
Sir  a..  Lady,  Hn.  B., 
n.,  Edith,    and    Mn. 

Bathae 1  10  0 

Balletteras,  J.  M.  A  Mn.  0  10  0 

Bmrfl,  Prof.  0  10  0 

Bamea,  J  R.  and  Mn.  ...  0  10  0 
Bartley,  O.  C.  T.,  Mn., 
Oeo.  U.  C,  Lilian  C, 
and  Donglai  C.  ...  I    6  0 

Barran,  F.  and  fkmllr  ...  1    6  0 
BanMbtoB,  A.MidMn....  0  10  0 


Bennuota,  F.        0  10  0 

B-ntUy,  J.  ...       ...  I    0  0 

BtlUngbnnt,     Dr.     H., 
Henry  O.,   Wm.,  and 

Herbert  B 1    0  0 

Birch,  J.  1    0  0 

Black,A.,  Mn.AMtnM.  0  16  0 
Blake,  J.  O.,  Mn.,  Min 

A.  and  P.  A 1    6  0 

Bodkin,  Sir  W.  H.  and 

Lady      0  10  0 

Bodkin,  W.  P.and  F.  B.  0  10  0 
Bolekoir,  B.  W.  F.,  Mr»., 
C.   and  Mr*.,  H.    W. 
F,  Jan.,  Barrlet,  and 

Caroina  I  16  0 

BorrettiT.,  Mn.  AM.  P.  0  16  0 

Botly,  W 0    6  0 

Bontehar,  E.,  Hn.,  laa- 
beUa,  WllUam,  Eraeit, 
KmUrN..  and  Clan  E.  1  16  0 
Boyl*,B.T.       ~.       .»0   60 


Biadlar,  C.  L.,  Chai.  8., 

aad  Beatrlo*  M.        ...  0 
Brady,  Sir  A.,  Lady,  Rer. 
NMiolaa,    and    Ella- 

beth  K 1 

Bnaray,  P.  T.  A  Ikmlly  1 
BnUlat,     E,      Maiiaa. 

Blaae)ie,andF1oraao*..  1 
Brld^eman,  O.  D.  O.  .»  0 
Brlna,  H.  aid  fkoiily  _  1 
Bricin..  T.,  Mn.,  Itery, 


A  l.d. 


16  0 


andj.  Fradk. 
Brooke,  J.  „,       ... 

Brooke,  T.         .. 
Brooke,  W. 

Brooka,H.         ~       _ 
Hrooks,  B.  and  ikmlly  .- 


BnweU,  B.  M.,Mn.,  aad 
flually   ...       .-       ...  * 

Brown,  Dr.  C.B.  aad  Mn.  0 
Brown,  O.,  Sarah.  A  O.M.  0 
Brown,  B.  aad  Mn.      ...  0 

Browne,  Dr.  W.aadMn.  0 
Brownfleld,     W.,    Mr*., 

Mln,andW.  E.         ..  1 
Bartnn,  D.,  EUia,  Belen 
Wood,    E.   J     Wood, 
Jane  Wood,  JaaaePott, 
Mildred  A.  Smllb,  aad 
Eoiily  Dmmmona     ...  t 
Burr,  D.   H.   D.,   Mr*., 
H.  Higford  and  Hn., 
E.  Burr  and  Mn.,  and 
Arthur  8.  Bnrr         ..   2 
BoUer,  W.  ...       ...  0 

»B.M."aadftaiUy      _  1 

Campbell,  J.  and  ikmlly  1 
Caady,     C.,    Hn.    aad 
-   MlaH.  ...  ..  0 

Canton,   R.,   Je«ie    E., 

Floreaee,  and  Adelaide  1 
Gary,  F.  8.  and  Hn.      ..  0 
Carrerai,  J.  J.,  Hn.,  aad 

J.  H.A.Janr._       „.  1 
C'arttar,  C.  O.     ...       ...  0 

CaaHU,  A.,  Hn,  Hay 
O.,  Aairasta,  Lillaa  B., 
Vlulet  M.,  Betbert  W., 
aad  Keneth  8. ...       _.  > 

Carell,  B.  3 0 

Chadwlck,  Edwla,    aad 

lunUy ~  1 

Chapman,  T.  aad  Ikmlly  1 
Chapiwll,  T.,  Hi*.,  Tho*., 
and  Emily       «.       ...  1 

Chappola,  P.  E 0 

Chataekl,  F.       0 

Chnroh,  J.,  Hn.,  Ellen 
H.,  Kate,  Florence  £., 

aad  HInal*      1 

Clara,  C.  J.  aad  Hr*.    ...  0 
Clark.  F.  J.,  Hi*.,  Fredk., 
Alft«d  J.,  HardlDg  T., 
norenoe,  and  AUc*   _.  3 

Clarke,  Brd o 

ClaaMn,C. 0 

Clowe*,  O.,  W.  C.  K., 
ReT.O.,H.,A.A.,W., 
C.  E.  A.,  and  E.  8.  ...  3 
Cole,  A.  8.  and  H.  W.Q.  0 
Cole,  Henry.  Hn.,  L.M., 

B.  L.,    B.    U.,    and 

C.  B.  0 1 

Collyer,  I'ol.  O.  C.  A  Hra.  0 
Colman,  J.  J.  and  Mn  ...  0 
ComiHon,  W.  A  W.  M-O.  0 
ConUer,    E.,    Hr*.    and 

Ikmlly 1 

Coottable,  O.  8.,   Hr*., 

Sefton,  and  Ul*>  A.  ...  1 

Cooke,  C 0 

Cooke,  Sir  W.  F.  A  Lady  0 
Cooper,  Sir  D.,Lady,aad 

fitmily 2 

Corbett,  J..  Hn.,  Roger 

and  Walter,  and  Him, 

CamilleandKatkleea...  1 

Costa,  Sir  H 1 

Cow,  P.  B.,  Jon.  and  D.  0 
Cowper,  Sir  C,  Lady  and 

Hiss       0 

Cowper-Templa,  Rt  Bon. 

W.  and  Hi* O 

Cox,  R.  and  Hr*.  ...  0 
Cmwfonl,  T.  aad  Hn.  ~.  • 
CreaswaU,  A.J.  a,  Capt, 


00 
00 

00 
6  0 
00 

00 
00 
6  0 
6  0 
6  0 
00 

00 
10  0 
16  0 
10  0 
10  0 

00 


00 


00 
6  0 
10  0 

10  0 

16  0 

0  0 
10  0 

0  0 
6  0 


00 
6  0 

00 
00 

00 

6  0 
6  0 


10  0 
10  0 


6  0 

10  0 


10  0 
10  0 
10  0 
10  0 

0  0 

00 

6  0 

10  0 

00 


16  0 
O  0 
10  0 

16  0 

10  0 
10  0 
10  0 


re*(wau,A.d.i>.,ii;ai».,  ,    .  . 
HIji.,MMlMl«B.J.».l    0« 


A  a.d. 
Ciowa,  W.  L  iSl  MltM.  0  U  • 

Darby,  A.  aad  Mi*.  «  0  10  0 
Daahwood,  Capt.  F.  L. 

aad  Hn.  ™       ...  0  10  • 

Daahwood,    T.,    Helea, 

Alfred,  and  Percy  T —  10* 
Danbeaey,  H^-Oea.  Sir 
B.  Charle*  B.,  Lady, 
Capt.  Flradailek  8.,  Hi*. 
Fted.  8..  Ber.OUM,  Hi*. 
Ollei,  Hi*,  a.  A.,  A. 
R.,  H^|orA.O.,Ha)or 
W.  A.,  Dr.  Beaiy,  Mr*. 
Heary,  Heair  QUea, 
Bsgh  Fredaile,  Mr*. 
Fraaola,  Fiaak.  Hr*. 
Oeorg*  William,  Rev. 
ChaaeeUor,  aad  Hn. 
Jaeamb,  Chaa..  Charlea 
WllUam,  Fred.  Charles, 
Hiai,  Dorothy,  aad 
Hr*.  Smith  ...  .-060 
Danbeny,  H.  A.  A  Mr*.  0  10  0 
Dart*,  J.,  Mn.,  Laoy  A., 

and  Charlotte  ...         .10  0 
DawNua,  R.,  EUaabeth, 
.    Jaa*.aBd  Harr         ...  I    0  0 
Day,W.,Hia.,Mla,aad 

Alio*  1    0  0 

Debaiy,  P.  F.  aad  R«T.  T.  0  10  0 
Denlaoq,  A.  „  -.060 
Deet,  W.  .  ._  -.100 
De  Sails,  U^J.-Oen.  R. .-  0  6  0 
DIMey,  <)  and  Mr*.  .„  0  10  0 
Digby,  0  D.  W.,  Lnoy 
M.  W.,  J.>hn  D.  W., 
aad  Wm  Q.  W.  .-1  0  0 
Olxoa,  J.  and  fkmlly  ...  1  10  0 
DisoD,     T.,     Eliiabeth, 

Alice,  and  ElUa         —1    0  0 
Docker,    F.    W.,    Hn., 
BUen    8.,    Hary    A., 
Frederick  C,  Edwin,  A 

Alfred I  16  0 

Donnelly,     Capt.      aad 

Hr*.        0  10  0 

Down**,  C.  ...  -.110 
Draper,  J.  and  Mr*.  ...  0  10  0 
Dnaasr,  Dr.  C,  Mrs.  and 

Ikmlly I 

Dnimmond,    Hon.     ■., 
JnlU  H,  James,  8., 
aad  Edmnad  0.        -.1 
Dn    Caae,  Gapt,  Ml*., 

R.  B.,  aad  B.  J.       ..1 
Dunn,  J.  H.,  Hn.,  aad 

Misses  8.  A.  aad  B.    -  1 
Datton,  W.  C,  Jnlla  M., 
Matilda  M.  Terry,  and 

Hatllda  Terry I 

Eardley-WUmot,  H^ui 

Oen.  and  Mrs. 0  10  0 

EboiaU,  C.  W.  and  Hn.  0  10  0 
Bbory,  Lord  aad  Ikmlly  S  0  0 
Edoey,  W.  .-  „  .-0   6  0 

Elklogton,  F-  Mrs., 
Berbeit  F.,  Oetard  B., 
Emily  M.,  Oertmde  B.  1  10  0 
Ethetoton,  Rer.  C.  W.  ...  0  6  0 
EzeMr,  Marqals  and 
MaichlnnaM  of,  Lord 
Barghley,  aad  Lady  I. 
Cecil      ...  «.  1 

Eyre,  HaJ..O<a.  Sir  V..-  I 

FUr,  J.,  Hn.,  Agaea  R., 

B.,  Thos,  K.,  John  St. 

P.,  and  Gertrude  ..  I  16  0 
Falrbalm,  Sir  Wm.  •»*.„. 

Lady      ...        0  10  0 

Falrlle,  E.  F.,  Hrs.,RoM., 

Ftank    A ,    John    8., 

Lilly,  and  Jessie  MoC.  I  16  0 
Fane,  W.D.,Hn^O'«». 

MIIUceot,and  Wm.V.  1    60 

Femte  Capt  and  Mn.  ...  0  10  0 
STl.cS'o.T.andMn.OlOO 

Figging  J..  Juo.  ...  ■••  0  '•  0 
Flldes,  J.,  Hn.,  8.  W., 

K.  J.,  and  Miss  ...  1    6  0 

FUllUr,  F.,  Mrs.,  Sidney- 

F.,Wm.U.,andOeo.C.  I  6  0 
Fltswllllam,  W.  8.  •«»,,„„ 

Haria    .-       0^0 

Fletober,E.,Mls.,FnBO*i. 
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Follett,  B.  B.,  Wm.  W., 
S|ienrer  W.,  ftud  Don  10  0 

Foord,  J  R 0    (0 

Fonhkr,  T.,  Mnr,  «  T., 

ianr.,  ud   W.  A.  aad 
in.  A.  Hodgklnwii ...  I  Id  0 
fton,  M.,  Un  ,  Eleanor 
M.,  A  mr,  MeadowM  A., 

•Bd  F.  A I  10  0 

Vjtbt,    J,   L.,    Sumo, 
Agatt  M.,  ud  Albert  10  0 

Otilrdner,    C,    Baniwli, 

jMSie  E.,  Ctaarlet  D., 

AgiiM    H.,    Jat.     M., 

Muion  B..  Robert  H., 

AoiiaL.,ALni7M.  M.  S  10  0 
iHUonj,  W.  B.,   Mn. 

W.  B.,  tml  B«T.  E  D.  I  0  0 
0»lton,Capt.D.A(kmil7  10  0 
Oungee,  Prof,  and  Mn.  0  10  0 
<hrrod,J.N.,Kn.,Mln, 

and  Mar;         1    t  0 

aaMlot,J.P.,l(m.,l(Ia, 

and  IUm  a.  W.  ...  I    •  • 

Olbaon,    H.,  Mn.,  and 

IkmUjr    ^       1    0  0 

OtTKB,  E.  10111111.  ...  •  10  0 
GoUItg,  c,  ,_       ».  I    0  0 

O-Jtr\n,0,         „       ...  0    «  0 

O'ldimld,  A a    to 

Onliliinidl,    0„    MJin«., 

ai>d  family       1    CO 

Omtdywr.  C,  3kf ri ,   C. 

Jonr.,  and  MIh  ...  1     0  0 

Ounton,  J.  W„Mra.,Al» 

M.  >i>U  CimrliH  r,  ..1  0  0 
Oooitl.C.  A.,  Sin.,  F«i.ny, 

Ada,  tle)«w,aTi>1  AIM.  1  10  0 
OnJiani,  P.,  Mn.,  OtNiti^e, 

Walter,  Frank  FMniT, 

dotliiF,  Nrlllg.anilKthel  S  M  0 
Qraliarii,    T,    n.,    HRTff, 

Loutttft,  EbCiil  Prod  ...  1  0  0 
Or.ml,  A.,Mrj.,  Vt'illlaOl, 

MjirJrTy.aiJi]  liaJjcllEL...  10  0 

tad  family       1    CO 

Oraen,  J.,  Mn.,  Bogenle, 
Olirer,     and      Sophia 

OUrer 1    0  0 

Oamp«l,  C.  J.  and  Mn.  0  10  0 
Oramlion,  C.  L.  and  Kn.  0  10  0 
Quhlow,  O.  and  O.,  Jun.  0  10  0 
OvyaD,  W.  J.  and  lliaa    0  10  0 


Bamel,  F.  J.,  Mn.,  Felix 
H.,  EKbertde  H.,  Emllle 
U.,  Lancel  V,  tUtti 
A.,  and  Ann^  P. 

Baiullton,  Capt.  H.  O., 
Mn.,  MIm,  and  Laura 

Banhsrt,  U.,  C,  M.,  *  U. 

Hankey,  R.  A 

Bannay,  R 

Hannlnjton,  C  8.,  8aml., 
Pblllp,  Ju.,  and  Joaeph 

Baroonrt,  Col.  F.  and 
IjuJy  G:itherine  V.    ... 

Bardliig,  J.  J 

Uardwicke,  Admiral  the 
Earl  and  GounteM  of, 
and  Lady  Affneta,  and 
Hob.  Alex,  "forke     ... 

Baringtoo,  Sir  J.  E.  and 
L.dy      ...        

Barria,  C,  and  Edith  R. 

Harriion,  J 

Barrlaon,  W.,  Hn,  Utn, 
and  Ada  „.       ... 

Bart,  Mn.  E 

HartmouDt,  E.  B. 

Barton,  8.,  Jan 

Barvey,  Capt.  J. 

faworth,  A 
ttworth,  J 
atherlej  LoM  (Lord 
Chancellor)  and  Ladf 
Batherlay      

Sead,  A.A.*DdUrt  ... 
liberden,  T. 

Btlme,  R.,  Hn.,  R.  H., 
MIn,   and  A.  R.  and 

Mls»  Bharpe     

Hanahaw,  W.Barrlot  A., 
Annie  0.,Halega,Wm 
F.,  Edith  M.    ..7      ... 
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0  10  0 
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0  10  0 
0  10  0 
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1  10  0 
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Berbert,  BeT.T.W^  <leo., 

and  Mn.  Mllla 0 

Herring,  W.  A.  *  Un....  0 
HeiTon,  G.  M.  and  Mn.  ..  0 
Ilevlett,  A,  and  family...  1 
Heywood,  J.,  Mn.,  and 

Mlu       0 

Bill,  F.  and  Mn.  ...  0 

Bill,  Sir  R.,  Lady,  and 

Mr.  and  Mn.  Peanoa 

Bill       -  1 

Bllla,  B.,  Hn ,  and  MUa  0 
Holland,   W.    H.,    Mn., 

and  Mn.  Walker  ...  0 
Bolmea,  H.  M.,  Charlea, 

Ber<>ertM.,jan.,OeoE.  1 
Holroyd,  E.,  Mlia,  Mlu 

CandCapLW.  R.  M.  1 
Hooper,  O.  N.,  Elizabeth, 

Fnneii  O.  F.,  Cedl  B., 

and  Ernett  F. 1 

BopUnaon,  J.  and  Mn. ..  0 
BopkinaoB,  W.  L.,  M.D.  0 
Bomlman,  F.  J.,  Mn., 

Mlia  A.  E.,  and  B.  J....  1 

Boakold,  B.  D 1 

Hoikyni,  0.  Wrao,  aod 

Mn.  „.  ._  ...  0 
Boochtoa,  W.  G.   and 

W.  F 0 

Howard,  D.,  Ellen,  Maria, 

and  ( 'oaitance  ...  1 

Howell,  H.  aad  ftirlly  _.  1 
Rubert,  S.  M.  and  Hn.  .  0 
BoKbea,  B.,Mn.,  Marlon, 

Laura,    Erallne,    and 

Harry I 

Button,  T.  a,  Mra.,  Mlai 

M.  M.  0.  X.,  nnd  Thoi.  1 
Ryde,  J.,  Mn.,  and  John 

and  Emma  Rontledge  1 

Johnion,  J.  O »  0 

Johnson,  J,  M..  Bdmond, 

Jamei,  Charlea  ...  1 

Jonea-Parry,  Lots,  and 

Lady      0 

Jonea,  J,  W.,  8.  Dealttng, 

Alfred  Lang,  ft  Arthur 

Btotkdale  ...  „.  I 
Joyoe,  F.  and  Mn.       ...  0 

KIme,  W.  T.  and  Hn. ...  0 
Klndenl«y,8.W.  ...  0 

Klnmford,  8.,  Marb,  and 

Ellen      0 

Klrtley,  H.  and  fiunny.„  1 

Lahee,  8,.  ft  HliaPrlotle  0 
Latham,  J.,  and  Hn.  ...  0 
Launspack,  L.  J.  and  C.    O 

Lawlor,  J.  0 

Lawrence.  E 1 

Lriwson,  A.  8.     ...        ...  0 

Le  Bnton,  F 0 

Lee,  J.  H.,  Caroline,  1. 

Theophllus.andUy.  H.  1 
Lepard,  3.,  Mn.,  Mlues 

B.  O.,  8.  O.,  and  H.  E.  1 
Lermltte,  B.    W.,   Mn., 

and  Hl»  B.  J 0 

Lock,  F.  and  Frances  ...  0 
Lockwood,  Bea.,Mary  L., 

Mary  O.  K.,  Ueatrioe 

M.  A.,  Oeoffrey  F.  ...  1 
Longataff,  O.  U.,  Mn., 

L.  W.,  and  O.  B.  ...  1 
"Loyal   to    Queen    and 

Prince"  I 

HoBride,  Dr.  B. ...        ...  0 

Maccleifiold,  Mayor  and 

Mayoreaaof     0 

HcKewan,     W-     Mn., 

Mlia  A.  E.,  ftEmeit  F.  1 
HoLeod,  Sir  D.  F.  ...  0 
Maonaughten,     8.     and 

Lady  E.  o 

Haontog,  T.  E.   ..       ...  0 

Hanhall,  0 0 

Martin,  H.,  Margaret,  ft 

Charlea o 

Martin,  P.,  Mra.  and  Mlaa  0 
Hartyn,  8.  E.  and  temlly  a 
Maasy,  T.  and  Mn.  ...  0 
Mattaew,  Major   E.  W., 

Mn.N.E.  A.,C.J.W., 

widiUnK.L.0.     ».  1 
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10  0 
10  0 
6  0 

It  0 
IS  0 
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t  a-d. 
Mandalay,T.B.aadHn.  0  10  0 
Mellea,  W.,  Mn.,  ft  J.  W.  •  It  0 

Middlet'in,  Capt.  Sir  O. 

N.  B.  an  i  Lady  ...  0  10  0 

Miles,  A.  W.,  Mr<.,  Con- 
stance, Amy,  Blanche, 
and  Grace         .„        .„  1  10  0 

Millar,  J.,  M.D 1    0  0 

MiUer,  Capt.  J.  C.        .„  0    t  0 

Mlsa,  M I    0  0 

Montefiore,   N.,    Emma, 
Alice,  Leonard,  Char- 
lotte, and  eland         ...  I  10  0 
Moaa,  W.  H.  and  family    2    0  0 
Mouat,  Dr.  F.  and  Mrs...  0  10  0 
Monnsey,  E«art  8.,  and 
Mn.  Ewart      -.       ...  0  10  0 


Napper,  B.  F.     0    to 

Newdlgate,  A.  L.  ...  0    t  0 

Newby,  E.  H.,  Mr.  and 
Mn.  W.,  Misa,  Mr.  and 
Mn.  W.  T.,  Heniy  W., 
and  Edith  A.,  Caroline 
a.,  EUen  H.  and  Fran- 

eea  M a  It  0 

Sewman,  8.  J.,  and  Hlas  0  10  0 
Nlcholls,  a.  F.,  Mr.  and 
Mrs.  Alfred  and  Mlai 

Harris    .„        1    0  0 

Nield,  J.,eilen  F.,EmIty, 
Sarah  8.  Ellen  T., 
Alice  M.,  Edith  F.,  and 

andJ.,  Junr.    9   0  0 

Noble,  J 1    0  0 

Mormanton,  Earl  of      ...  0    SO 
Norris,  0.  and  Miss  H. ...  0  10  0 
Morthbrook,    Lord,    the 
Hon.  F.,  and  the  Bon. 

Einma  Baring 0  It  0 

Norton,  J.  S.  Mary  A., 
Marion,  Editb,  Thomas, 
and  Maria  L. 1  10  0 

Okkea,  W.  T.  8.,  Beleo, 
Mary  A.,  WUUam  B . 
Henry  F  ,  and  M.  P.  B.  1  10  0 

Olderahaw,  C:ipt.  R.  P., 
Mn.,  Mlj<  H.  O.,  and 

A.  A 1    0  0 

Ommanney,  Vlct-Adml. 

£.  and  family  ...       .„  1    0  0 

Page,  C.  B.  and  Amy 
C.  .„       „       ...  0  10  0 

Paget,  T.  T o   to 

Pa^et,  Lord  and  iMtf  0.  t  10  0 

Paglianttni,  T 0    t  0 

Falce,  B.  A 0    t  0 

Paine,  Mn.,MissManley, 
and  Mn.  C.  H.,  Eleanor, 
Mary  Steward,  and  Mn. 
II.  F.  U.,  Arthur,  and 
Ethel  Portman  ..  ..200 
PaUngtoa,    lUglit   Bon. 

iiir  J.  8.  and  Lady  ...  0  10  0 
Parker,J., Horace,  Arthur, 

and  Amelia     1    0  0 

Payne,  C 0  10  0 

Pearco,  A.  B.,  Mrs.,  Miss, 

Arthur,  and  Duncan ...  I    to 
Pearson,  J.  and  family  ..2    0  0 
Pegram,   O.    A.,    Mn., 
Alice  H.,  Bdwaid  8., 
Orlando,    Fendali    8., 
Heury,  and  Virginia  B.  2    0  0 
Phelps,  C,  Ann,  and  Wm.  0  It  o 
Phillips,    i.    8.,    John, 
Henry  F.,  Jas.,  Chas. 

M.,  and  W.  B 1  10  0 

Fickstone,  W 0    to 

Pitman,  F.,  Mrs.  A  Mlssea 

B.  and  C 1    0  0 

Port,  H.,  Harriet,  Eda,  ft 

Wm.  B.  ._       ...  1    0  0 

Portal,  W.  3.  and  W.  W.  0  10  0 
Porter,  W.  P.,  Mn.,  Hiss, 

and  J.  0 1    0  0 

Powell,  Dr.  A.  J.  ft  Mn.  0  10  0 

Powell,  N.  1    10 

Pratt,  D,,  Mn.,  Mlsi,  and 

H.  W ...  1    0  0 

Price,  A.  J.,  Mn.,  Min, 

and  Misi  A.  B. ..  .„  1  0  0 
Prilchit,  J.  and  Hn.  ...  0  10  0 
Pnller,  A  0 0    to 


t  a.i 

RadcUira,  J..  Mr*.,  Coo- 

atanoe,  and  Ilaada  ._  1  •  • 
Ramsey,  Dr.  N.  W.  and 

R.  Uurdoo  0  It  • 

Ratclio;  C  and  Lady    _  1   0  • 
Rareoscroft,  F.    ...         ...  0   1 1 

Rarananroft,     H.,     Mia^ 

Hiss  E.  J.,  and  S.  B.  ..  1  01 
Rawlioaon,  R..  and  Xn.  0  M  • 
Red^rare,  8.  „  ...It* 
RcTeley,  H.  J,  _  _  •  t  « 
Rweley,  B.  W.  _  _  0  »  i 
Richankon,   B.,  W.   R-, 

Jun.,    Mary    M.,   Anne 

£.,  Henry  O.,  Martha 

H.,  and  Bei^aain,  Jna.  IIS  • 
Rirett,  J.  C,  Mra.  ft  Mtea  0  It  • 
Robtilus,  J.,  Lontea   M., 

Percy  J.,  and  Ada  M.  1  «  I 
Roberts,  C.  W.,  F.  A.,  ft 

Wm.  H....  _  _  I  to 
Rogera,  E  and  Mra.  «  0  U  • 
Roper-CorEoo,    Hon.   H. 

and  Hod.  Hn.  .  _.  6  M  • 
Rose,  J.  A.  and  Hti.  .  .  0  U  ) 
Rosber,    £.,   His.,    and 

Mary  E....  _  _  0  M  I 
Rowsell,  F.  W.  _.  _  0  t  • 
Boms./y,W.  S..Ur«.Wm., 

Wm  ,  and  Henry  M. ._  I  II 
Boasell,  J.  J.  and  Mn.  „  «  U  • 

Saddler,  J.  and  Hia.     _OMI 
Salt,  Sir  T.,  Lady,  Wm. 

H.,      Geo.,       Amelia, 

Edward,  Herbert,  Tiiaa, 

Jun  ,  Helen,  and  Ada  .  1 II I 
Sunpson,    8.,     Mrs ,   8. 

Arthur,  and  E.  £maa  I  •' 
Banden,  O.  ...         _<  <* 

teul,U.  T.  awl  &inUy  -  1  11 
Schneider,  R.  ...  _1  tl 
SC'>tt.  Capt.  R.  A.  E.  .IWI 
Scott,  Maj.-Oen.  H.  Y.  D.  I  It  I 
Selwyn,  C^pt.  Jaaper  H., 

anaMn....         ._        _in« 

Seyd,  E _  I  »  • 

8eyd,  R „  0  I  • 

Serastopolo,  P.  A.   aad 

Miss  A.  .„  „  ..Oil! 
Shaw,B.  ...  „  _  1  It 
Shillito,   G.,    Kliiahetlu 

Mary  Ann,  Sanb,  and 
'    Mn.  T.  I.  Warwick  .-Iff 
Shlrrefr,  Q.  W.,  F-'Wcal^ 

Alexr  a,ftRaaa9B.  I  •* 
Sfaoolbred,  F.  -  _  0  t  • 
Shore,  \V.  S,lln.,Ba- 

trlce,  Spencer,  Eiweo, 

Harold,  Nonnaa,  aad 

Ethel      _  S  •  • 

Siemens,    C.    Mf.,  Miv, 

and  family  ...  _  1  0  I 
Stlber,  A.  M.,  and  Un..-  •  II I 
Silk,  B., Jun.  ...  „OWI 
Smart,  J.J.  and  Hrs.  ...  *  W  • 
Smiili,  Hey.  C-  L  ,  Jane, 

Thomas,  and  Elizabedl  101 
Smith,  Q.  and  Miss  _  a  II I 
Smith,  R.  M.,  S.  S.,  aad 

£.  H „  •  11  0 

Smith,  W.  H •  1 1 

Smith,  W.  W.,  Htl  aMl 

Hlaies „  1 

Suooke,   W.,    Mn.    aad 

fkmlly    „        „.        „.  1 
Sopwtth,  T.,  Hn.,  Mia, 

and  AUc«  _.  1 

Sommerrille.W.fttkixiUy  1 
Sotheby,  Mrs.  ft  family  1 

Spark,  H.  K _  •    1 1 

Spencer,  J.  F.,  Mn.  and 

Mlas  E.  B.  „  _  0  U  I 
Spicer,  W.  B.  ...  ._  1  •  I 
Spotttawoode,  Q.  A.  ...  •  1 1 
Bpottlswoode,  W...  _  •  t  0 
Spowarl,  T.,  Hra_  Jaaaa, 

M.F.A.,B.H.O..a2 

B.  H _  1  10  I 

Stanton,  O.  ...  „  •  1 1 
Btohwaaaar,  J.ft  (kmllr_  1  M  t 
Styan,  Capt.    A,   mm, 

and  Uiu  O.  H.  „  •  IS  I 

Sutherland.  Unka  of  „  •  1 1 
Bymonda,  J.  aad  C.  O.—  •  10  0 

Taplin,  T _       .-•to 

Tappan, U. a  W. ftUnw  •  M« 


•  I 
01 
01 

tl 
II 


JOURNAL  OF  THE  SOCIETY  OP  ARTS,  Mat  24,  1872. 


«78 


...  • 


t 

Tkjrlor,  J.  andlCn.      ...■• 
T»jrlor,       W.,       Mr»., 

Thnnuu.  Frederick  J., 

Emnu,  Clara,  Jb  Fumy  I 
Teulon,  8.  and  Mr*.      ...  0 

ThooWB,  Dr.  B ... 

Thome,  T.  H.,  liii„lliaa. 

and  Dr.  H.  T.  ...       \,. 

miley,  8 

Topbam,  J.         „.       ,„ 
Tr»lo«T,   Thoa.,  W.  P^ 

Sobert,  and  IiabeUa   .. 
TBdor,  B.  8.,  Mrs.,  BJary, 

and  Dora 
TstoeU,  B.  C.,Mr«,Ml« 

M.,  and  Meut. ... 
Tyler,  O  ,C)i»«  andWm. 
Tvtntmr,  T.,  Mn.,  and 

MtnA....       ...       ,„ 
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00 
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Taritjr,  f. 0    SO 

Tlmulis,    C.   B.,   Mr»., 

MTn,  ft  Chat.  A.       ...  1' 
ToUiamy,  h.  L. ...       _.  0 

Walkw,  Umt-Ool.  W. 

L  andMn.     ...  0 

WaJUuUD.  B  ,  John  C, 

and  Thomas  ...  0 

Warbarx,  P.  E.,  Emma, 

.lohn  C,  and  Lily       ..  1 
Waid,    H.,    Ml*.    Mia 

A.  B.,  and  Herbert  U.  1 

Ware,  J.  T.         I 

Warren,  J.  and  W.        ...  o 
Wanlnw,  H.  and  Mn. ...  0 

Waaa,  0  W 0 

WatkUu,      W.,      Mr... 

Annette.  Wttliam,  John 

8  ,  and  Pblltp 1  10  0 

VatkUu,     Z.    and    M. 

Oabone...       ...       ...  0  10  0 
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t  ad. 
Watton,  Dr.  Fortxa  and 

Ml*.  ...       -.  0 10  0 

Watson,  Sir  Tboma*  and 

Mitt       0  10  0 

Webb,  J.  S 0  10  0 

Wellt,  8.  _.  _.  ...  1  0  0 
Whifin,  W.  H.  ft  W.  E.  0  10  0 
White,  J.  and  J.  8.  ...  0  10  0 
White,    W.    W..   Mr*., 

MUaea  F.  A-.  E.,  and 

M.  A.,andBroe<tA. ..  1 
Wlcan.F  ,  Mary  H.,  Amy 

M.,      Frederick       W., 

Kathe^ln^    ICllen    M., 

Kthel  H.,  and  Arthur  L.  3 
Williams,  0.,  Mrs.,  Laura 

H.  Dovle,  and  Charlea 

Wm.  bnyle     1 

WUIlamt,  H.  R~  H.  B  , 

Junr.,    Edith   B.,    %nd 

Bl.nncho  E.  E 1 

Wllllntr,  Ja« 0 

wiiMMi,  C.  T.  and  Mr*.  0  10  0 
Wilson,  £.,  F.B.8.,  and 

Mr*.  ...  0  10  0 

Wllion,     G.     P.,    Mr*. 

Scott  B.,  and  Herman 

0 1    0  0 

Wllinn,  J. 0    6  0 

Wood",  E.,  Mm,  HIssei 

H.  J.  and  L  H.,  Rev. 
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nmOTED   CAM. 

The  Coundl  of  the  Society  of  Arts  offer  the 
foUowiBg  Prizes  :— 

One  Prize  of  £60  for  the  best  improved  Cab 
of  any  descriptaon. 

Two  Prizes  of  £20  each  for  the  next  two  best. 
Two  Prizes  of  £10  each  for  the  next  two  best. 

The  competing  Oabe  most  be  exhibited  at  the 
International  Exhibition,  to  be  held  in  Sonth 
Kensington  in  1873,  and  on  their  delivery  at 
the  Exhibition  Building  they  must  be  certified 
to  the  satisfaction  of  the  Judges  as  having  been 
in  regular  nee  in  the  streets  of  London  for  three 
months  previously.  They  must  be  delivered  on 
or  before  the  first  Saturday  in  April. 

The  Oonncil  consider  that  the  Gabs  now  in 
tue  in  London  are  especially  defective  in  tite 
following  particnlars : — 

1.  Want  of  room,  both  as  regards  th«  four- 
wheelers  as  weU  as  the  Hansoms. 

2.  The  seats  in  the  four-wheelers  are  too  high, 
not  commodiously  made,  and  the  space  under- 
neath is  lost. 

8.  Difficulty  of  getting  in  and  out  of  tke 
Hansom,  by  reason  of  the  height  of  the  step  as 
well  as  die  interference  of  the  lai^e  wheels. 

4.  The  arrangements  for  opening  and  olosing 
die  window  in  the  Hansom. 

6.  The  confined  space  and  want  of  ventilation 
in  the  Hansom  when  the  window  is  closed. 

6.  Imperfect  locking  of  the  wheels  in  four- 
^eel«n. 


The  Council  desire  to  point  out,  for  the  con- 
sideration of  those  likely  to  compete,  that  in 
Continental  and  some  English  towns  there  is  to 
be  found  a  very  convenient  class  of  open  caniageB, 
termed  Victorias,  as  well  as  carriages  wWch 
admit  of  being  opened  or  dosed  at  the  option 
of  the  passenger. 

A  suggestion  for  a  cab,  to  be  used  either  closed 
or  open,  has  been  brought  before  the  Council, 
and  a  model  submitted.  The  principle  might  be 
adapted  to  existing  four-wheelers,  but  the  Council 
do  not  prescribe  this  model  or  any  special  form  of 
carriage  ;  they  are  content  to  point  out  some  of 
the  more  obvious  defects  in  the  existing  carriages, 
and  to  draw  attention  to  what  has  been  found 
convenient  in  other  towns,  leaving  it  entirely  open 
for  competitors  to  effect  improvement  in  any  way 
they  may  think  best,  whether  by  improvements 
on  existing  iormsand  contrivances,  or  by  entirely 
novel  forms  and  arrangements. 

The  Council  reserve  to  themselves  the  right  of 
withholding  all  or  any  of  the  above  prizest  as  the 
judg^  may  report. 

COSVESSAZIOirE. 
The  Society's  Conversazione  is  fixed  to  take 
place   at  the  South  Kensington   Museum,  on 
Wednesday,  the  19th  June.    Tickets  wiU  be 
issued  to  the  Members  in  due  course. 


THE  lusaxt. 
The  following  books  have  been  presented  to 
the  Library  : — " 

Statistics  of  the  Colony  of  Victoria  for  the  year  1870. 
Part*  8  and  9,  Presented  by  the  RegirtrBr-General  of 
Victoria. 

A  Sketch  of  the  various  Plans  which  have  been  pro- 
posed as  a  means  to  effect  Paddling  Iron  by  Machinery  ; 
the  causes  of  failure  pointed  out,  and  the  probable 
solution  of  the  .difficulty  suggested.  Presented  by 
"William  Tates,  Esq.       

sffjaxsBXtrmm. 

The  Lftdy^ay  subsoriptienB  af«  Av^,  vtA 
should  be  forwarded  by  cheque  or  Post-office 
order,  crossed  "Coutts  and  Co.,**  and  made 
pl^ralie  (•  Mr.  SamaM  ThMBM  Davei^rt, 
F%Mmdal  Oftoer. 

'I       I  <       ■■  'I" 


C«S&B8r«jr9SV€C. 


ENDOWMENT   FUND   FOll  XJttfi  6(MSlXit 
OF  AUtS. 

Sir, — The  auooess  wMoh  attended  ttie  ftrst  eshitiWan 
(4  the  works  of  the  artists  of  Londoft,  in  the  rooms  of  tho 
Society  of  Arts  in  April,  1760,  was  so  great,  that  in  tee 
November  following  the  artists  isgain  reqa«»ted  pemrts- 
«i«n  to  be  allowed  to  hold  a  second  exhibition  in  the  y«ir 
foUowing,  "The  object  of  the  artists  beini;  to  «ideavoiir 
to  raise  a  sum  of  money  to  be  distributed  in  charity 
towvnbi  ttie  siwo*^  °^  those  artists  whose  age  aad  ta- 


874 


JOUBNAti  OP  THE  S00IE!1?t  OJ"  Aftf S,  Mat  24,  1872. 


firmitiea,  or  other  lawful  hindranoee,  prerented  them  from 
being  any  longer  candidatea  for  fune."  The  appeal  made 
to  onr  Society  met  with  approval,  and  the  second  exhibi- 
tion accordingly  took  plaoe  in  1761 ;  but  in  the  year 
following,  1762,  a  few  of  the  artiata  engaged  a  room  in 
Spring-gardens,  where  they  thought  that  they  could  act 
with  greater  independence  than  while  exhibiting  at  the 
SooieW  of  Arts,  and  they  there  held  two  exhibitions,  under 
the  title  of  "  The  Sooie^  of  the  Artists  of  Ghreat  Britain ;" 
but  they  soon  diifered  m  opinion  as  to  the  appropriation 
of  the  profits  arising  from  exhibitions.  The  exhibition 
at  the  Society  of  Arts,  in  1761,  resulted  in  a  profit  of 
upwards  of  £160,  which  was  appropriated  as  follows : — 

£50  to  the  Middlesex  Hospital, 

£60     „      British  Lying-in  Hospital, 

£60     „     Asylum  for  Female  Orphans, 

and  the  balance  to  poor  artists.  The  exhibitors  at  the 
Society  of  Arts  formed  themselves  into  a  body,  calling 
itself  "A  Free  Society  of  Artiata,"  associated  for  the 
relief  of  the  distressed  and  decayed  brethren,  their  widows 
and  children.  The  object  of  the  Society  of  Artists  of 
Great  Britain  was  to  secure  sale  for  their  pictures  and  to 
divide  the  profits  among  themselves  by  appropriating 
tiie  surplus  profits  aa  bonuses  granted  to  such  of  the 
works  as  were  sold  daring  tbe  exhibitioa  at  a  price 
below  the  value  placed  upon  them  either  by  the  artist  or 
the  committee  having  the  management  of  the  exhibition. 
Division  still  prevailed  among  uem  as  to  the  disposal  of 
the  surplus  profits  arising  from  the  exhibitions,  but  they 
desired  their  society  to  become  a  permanent  institution, 
and  solicited  the  King  to  incorporate  the  society  by 
Boyal  Charter,  but  in  1767  Mr.  Dalton,  who  was 
librarian  to  the  Kin^  and  treasurer  to  the  Society  of 
Artists  of  Great  Britain,  with  others,  formed  a  scheme 
for  inducing  the  King  to  establish  a  Roysd  Academy  of 
Arts ;  and  m  March  of  that  year  his  Miijesty  was  gra- 
ciooaly  pleased  to  declare  his  Boyal  intention  of  taking 
the  Arts  under  his  protection,  and  the  Boyal  Academy 
was  established  in  Fall  Mall,  in  the  house  previously  oc- 
cupied by  Dalton  as  a  print  warehouse.  I  nave  thus  en- 
deavoured, as  briefly  as  I  could,  to  trace  the  history  and 
ori^n  of  the  foundation  of  the  present  Boyal  Academy, 
which  has  ever  since  devoted  annniUly  large  sums  of 
monejr  in  relief  of  the  necessitous  widows  and  orphans 
of  artists.  It  also  became  the  possessor  of  the  means 
and  appliances  used  in  the  life  school  established  in  St. 
Martin  s-lane,  and  in  which  William  Hogarth  took  so 
large  an  int^«at,  and  of  which  his  ooadjutator  at  the 
Foimdlin^  Hospital,  Mr.  F.  Haymen^was  chairman,  but 
into  the  historv  of  which  it  is  unnecessary  to  enter.  The 
life  school  of  the  Academy  is  still  in  active  operation,  and 
in  addition  to  charitable  aid  to  artists,  the  Academy  has 
from  an  early  date  after  its  foundation  till  the  present 
day,  provided  the  necessary  funds  to  enable  the  gold 
medauof  the  Academy  school  to  proceed  to  the  Continent, 
there  to  complete  their  study  and  perfect  their  know- 
ladgeof  arts. 

Th»  Free  Society  of  Artists  continued  to  hold  their 
exhibitions  in  the  Society  of  Arts'  rooms  till  1766,  and 
■obaequentiy  in  1767-8  in  a  large  room  at  the  bottom  of 
F»I1  Mall.  The  Society  of  Arts  oontinued  to  hold  its 
yearly  exhibitions  of  the  works  of  students  in  art,  and  to 
award  medals  for  meritoiioaa  productions  in  art,  till 
1816,  when,  owing  to  the  establishment  of  Schools  of 
Deaign  by  the  Gtovemment,  and  the  attention  paid  to 
the  promotion  of  art  education  in  the  schools  of  the 
Academy,  the  Society  abandoned  its  raeviona  field  of 
MtioB  to  turn  its  especial  attention  to  the  promotion  and 
improvement  of  art  in  its  relation  to  manu&ctures.  The 
action  thus  set  up  in  1846  gave  rise  to  the  annual  ezhi- 
bitioDS  of  Britirii  manufiwturers,  and  ultimately  to  the 
establishment  of  the  Great  Exhibition  of  the  Industry  of 
all  Nations  in  1851,  which  was  again  followed  by  the 
Exhibition  of  1862.  The  Royal  Coounissioners  appointed 
to  conduct  the  Exhibition  of  1861  were,  at  the  close  of 
the  Exhibition,  in  possesaioa  of  a  large  suiplua  profit, 


and  a  second  charter  was  granted,  incorporating  than 
trustees  for  the  application  of  such  surplus.  Thay  bm 
now  carrying  out  a  series  of  »"""«i  International  Sx- 
hibitions  of  the  arts  and  industries  of  the  vroild,  tbs 
second  of  the  series  of  which  exhibitioiis  was  opeoed  to 
the  public  on  the  1st  of  the  present  month. — ^I  am,  tc^ 

H.  a.  H. 


sdEarriFic  insteuotion. 

Sm,— I  am  glad  to  see  in  the  Journal  that  the 
Commissioners  on  Scientific  Instruction  raoommead 
that  a  higher  standud  be  insisted  on  for  the  tids 
of  "  Elementary  Science  Teacher."  I  have  long  fait 
that  this  is  desirable  to  the  real  success  of  scienoe  teach- 
ing and  teachers.  The  standard  at  present  insiattid  opoa 
by  the  Department  is  far  too  low  to  ensure  a  satjafaftoy 
knowledge  of  the  ground- work  of  any  one  of  the  aabjact^ 
it  being  far  easier  for  a  student  to  pass  seoond-el«s 
in  the  advanced  stage  (and  thereby  qualify  to  taa^ 
than  it  is  to  pass  first  class  in  the  elementary  rtage.  So 
low  is  the  standard  that  I  am  fully  satisfied  that  M  jm 
cent,  of  the  teachers  in  practical  geometry  are  mot  at  iB 
versed  in  the  elements  of  geometry  and  deaciiplin 
geometry,  on  both  of  which  the  subject  of  piactial 
geometiy  is  founded. 

I  assert  this  on  very  g^ood  grounds.  AniaBtaoeewUtk 
occurred  at  Sheemees  a  year  or  two  ago,  will  go  M 
prove  this  want  among  teachers.  An  nxcelliit  dM 
was  formed  a  few  years  ago,  of  not  at  all  doll  stwtisH 
students  of  which  a  good  teacher  could  have  mit  i 
rich  harvest.  On  one  occasion  the  teacher  had  iHS 
giving  a  lesson  in  plane  geomeUy,  and  among  ttefs*- 
tions  was  the  following : — "  1V>  inscribe  a  sqan  ia 
another  having  two- thirds  its  area"  (an  old  orimittitii* 
question) ;  the  method  given  was  to  "  aet  off  onstMri 
the  side  of  the  original  square  from  each  of  its  aagiesia 
order,  and  join  the  four  points  thus  found.  Mosi  of  tks 
pupils  could  see  it  was  wrong,  but  could  not  see  i^Mts; 
and  when  the  question  was  reused,  the  answer  wai^  "ks 
(the  teacher)  had  come  to  teach  practical  .geosMtiy  sad 
not  the  principles ; "  and  this  is  the  way  he  solved  man 
difficulties  (I  have  it  from  an  old  pn|Ml),  ■ome  of  whia 
were  &r  more  absurd  than  this.  Now,  had  tiis  teaebar 
bad  the  most  elementary  knowledge  of  ncanatiy  and  its 
cognate  branches,  he  would  at  once  have  proved  the 
ratio  to  be  6 :  9  and  not  2 :  8,  and  would  eaaly  have  de- 
vised a  way  for  a  proper  solution. 

The  raising  of  the  standard  will  effect  another  ntat 
improvement,  partially  if  not  wholly,  that  is  the  mmU- 
tion  of  monopoly  and  fiirming  out  clssaos,  whidi  ii 
carried  out  at  present,  though  not  so  much  aa  faimerij. 

A  few  teachers  in  the  metropolis  and  sabnrfas,  who  in 
entirely  depending  on  scienoe  teaching,  aa  soon  as  th^ 
start  a  class  in  any  neighbourhood,  set  a  fiormer  popl,  if 
hehas  previously  paned  in  the  2nd  daas  advanced  stag^ 
to  teach  this  claas,  while  the  acknowledged  teacher  gossti 
another  locality  and  starts  a  fi«8h  daM— doing  the  stai 
with  this — and  so  on,  himself  rarely  teaching,  but  n- 
ceiving  the  lion's  share  of  the  pofits.  In  looking  om 
a  list  of  classes  under  one  teacher  a  few  wedo  back,  I 
saw  two  classes  announced  for  the  aametime^  on  the  saw 
evening,  and  miles  apart,  and  two  others  at  coDseenttfe 
hours  uie  same  evening,  some  distance  a^nrt.  I  ksn 
known  classes  which  have  entirely  &iled  through  fUi, 
the  students  being  disgusted  at  toe  manner  in  wbick 
they  are  taught. 

The  raising  of  the  standard  will  do  much  bittv 
service  in  patting  an  end  to  so  much  gronndleas  disooa- 
tent ;  for  1  find  this  class  of  teachers  to  be  the  lesdisg 
persons  in  the  meetings  and  deputattons  to  Mr.  Fonto; 
to  find  fault  with  the  Anall  numbers  of  peans  ia  At 
particular  subject,  f^metrical  drawing,  on  accooat 
of  a  change  of  examiner.  The  fiict  is,  that  und«r  tb 
old  examiner  a  parrot-like  knowledge  was  required,  fVi 
judpfing  from  the  examination-papers  and  the  I'ook^l'^ 
which  ne  is  the  author,  I  ahonla  lay  he  vi 
igitfzed  by  VjV..' 
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igwatii  of— or  ignored — the  piinciplet  so  enentul  to  the 
'txne  mooeas  of  a  atodent  in  pmotical  geometry ;  while 
tJbie  present  examiner,  especially  by  his  paper  of  this  year, 
i^ppears  to  be  alive  to  the  reial  use  of  first  principles ; 
ma^  I,  for  one,  hope  he  will  continue  such  papers,  and  it 
'will  then  repay  a  teacher  to  give  sound  elementary 
xsther  than  superficial  and  wortmeas  knowledge. 

There  are  mlea  laid  downby  the  department  which  press 
fikr  mote  heavily  and  unjustly  on  the  teachers  than  this; 
such  as  fining  us  6d.  for  every  student  who  does  not 
obtain  10  per  cent,  of  the  marks  and,  worse  still,  for 
thoae  who  do  not  appear  at  the  examination,  circam- 
atances  over  which  we  have  no  control;  but  it  is  not  my 
ifitnntion  to  go  into  that  subject  here. — I  am,  &o. 

A  SCOWCB  XSACKBB. 


ON  THE  ECONOMIC  AND  EFFECTIVE  APPtl- 
CATION  OF  BKFUSE,  ALONQ  WITH  THAT  OF 
OKOINABY  EXCRETA,  TO  FUBPOSKS  OF 
AUttlCCLTCKE. 

So, — The  propositions  which  I  am  about  to  make 
wiU,  if  carried  out,  effect,  I  submit,  a  momentous 
Mod  important  innovation  in  agriculture.  The  pre- 
■ent  selliog  price  of  the  liquid  phosphate  of  ume 
i»  about  £20  a  ton,  and  that  of  ammonia  from 
■ome  £80  to  £100  a  ton.  Quantities  of  these  in- 
dispensable substances  are  imported  from  abroad  and 
likewise  £kbricatud  at  home.  But  all  the  different 
sources  of  supply,  notwithstanding  the  amount  of  both, 
falls  very  iitr  short  indeed  of  the  vast  requirements  of 
the  soil.  Everything — alimentary  substances  regarded 
—which  the  earth  furnishes  should  be  returned  to  earth. 
This  plain  and  indefeasible  canon,  however,  is  violated, 
smd  the  hungry,  and,  so  to  speak,  expectant  soil  is  refused 
its  own.  Fluid  and  solid  feculance  everywhere  pollutes 
earth's  surface  and  the  interiors  of  human  dwelUngs  as 
veil,  or,  gathered  in  cesspools  or  trailing  sewers,  con- 
famiiijtaa  the  atmosphere,  violating  self-respect  and 
dignity,  and  everywhere  promoting  stench,  ducomfort, 
•nd  disease. 

Agriculture,  properly  conducted,  cherishes  the  soil, 
irhereea  too  commonly  it  positively  impoverishes  it ;  so 
that  foreign  matters,  as  apatite  from  Sptun  or  the  Ameri- 
cas, and  guano  from  various  quarters,  are  needful  to 
prevent  the  land  from  wearing  out,  as  I  have  seen  in 
Maryland  and  Virginia.  Hence  it  is  that  the  ^ield  is 
-vastly  less  than  are  our  requirements,  and  prodigiously 
leas  than  what  forty  to  fifty  millions  of  acres  might  be 
made  to  yield. 

The  beker  the  soil  is  handled  the  more  it  will  return ; 
and  the  worse  and  more  grudgingly  the  less  will  it  re- 
turn. Bad  treatment  involves  bad  and  insufficing 
production,  whereas  good  treatment  involves  copious 
production,  abundant  grain)  and  green  crops ;  plenty  of 
milk,  butter,  and  eggs;  any  amount  of  legs  and 
■boulders  of  mutton,  nbs  and  rounds  of  beef^  flocks  of 
poultry,  flitches  of  bacon,  and,  in  short,  bread  and  meat 
nr  everyone. 

Notwithstanding  our  nine  millions  of  homed  cattle, 
our  thirty-one  millions  of  sheep,  and  four  millions  of 
•wine,  to  sa^  nothing  of  foreign  cattle  and  imported 
meats,  considerably  more  thui  half  the  thirty-one 
milliona  of  persons  who  constitute  the  population  of 
theae  islands  never  so  much  as  taste  butchers'  meat. 
And  jet  with  spade  labour  or  machine  labour  equivalent, 
stud  honaefoeding  or  feeding  in  covered  courts,  the  corn- 
yield  and  the  meat-yield  of  our  acres  might  be  doubled, 
possibly  trebled,  out  of  hand.  As  at  present  managed, 
the  feeding  of  stock,  horn  cattle,  sheep,  swine,  hones 
•like,  is  not  judiciously  managed ;  for  the  most  part  the 
possible  manure  supplies  are  to  a  very  great  extent  dissi- 
pated and  lost.  But  to  create  and  save  manure  is  quite 
as  needful  as  to  reap  grain  or  feed  stock ;  in  fact  manur- 
ing ought  to  be  carried  to  as  great  an  extent  as  the  soil 
can  profltaUy  take  it  in.  Therefore  it  is  that,  in  addition 


to  the  proper  storage  and  application  of  manure,  in 
respect  of  which  the  practise  of  the  Chinese  in  Java  is 
greatly  deserving  of  consideration,  I  herewith  propose 
that  both  the  solid  and  fluid  exereta  of  man  and  brute 
should  be  commingled  with  and  treated  by  a  prepared 
humus  or  soil  made  up  of  the  following  in^^dients ; — 

Per  oatnm. 
Oypsnm,  calcined  and  powdered,  10  preferably   20 

Alum    I         „  6 

Copperas 1         »  5 

Sulphuric  acid   1         „  6 

Dried  humus  or  toil,  in  all,  parts  100. 

These  ingredients,  duly  comminuted  and  commingled, 
at  least  until  better  can  be  devised,  seem  to  me  well 
calculated  as  a  vehicle  to  ensure  the  desired  results. 
The  cost  of  earth  or  soil  will  be  that  of  the  labour  em- 
ployed. As  for  the  gypsum,  or  sulphate  of  lime,  it 
can  be  had  I  believe  just  now  at  30s.  per  ton,  sulphuric 
acid  and  sulphate  of  iron  at  79.  6d.,  and  alum  at  10s. 
per  hundred  weight.  The  humus  or  soil  has  its  own 
great  merits,  and  for  the  three  sulphates  and  sulphuric 
acid  along  with  them,  they  constitute  an  admixture 
singularly  adapted  to  the  effective  conservation  of  the 
waste  products  of  animal  life,  pending  their  restoration 
to  the  soil,  grasping,  indeed,  the  actual  or  possible 
ammonia  compounds,  and  laying  fiut  hold  of  the  phos- 
phates of  transition. 

I  submit,  therefore,  that  every  farmstead  should  be 
provided,  at  the  proper  season  of  the  year,  according  to 
requirements,  with  hundreds  or  thousands  of  this  pre- 
pared humus  or  soil,  in  order  to  be  made  use  of  in  the 
manner  specified.  The  ordinary  summer  soil  would 
answer  as  the  main  ingredient,  but  days,  calcined  and 
levigated,  in  whole  or  in  part,  might  be  profitably  re- 
sorted to.  The  waste  refuse  of  brick  and  lime  kilns, 
road  dust  and  load-scrapings,  the  mud  of  estuaries,  rivers, 
sewers,  ditches,  turf  and  coal  ashes,  soot,  charred  sea- 
weed and  charred  peat,  the  refuse  of  foundries,  &ctories, 
and  of  whatever  economic  processes,  so  fsr  as  the  supplies 
went,  might  also  be  turned  to  account. 

As  for  Uie  economic  humus  itself  it  ought  to  be  turned  to 
effective  account  in  connecUoo  with  every  form  of  animal 
waste  and  decay  and  their  depositories,  as  provision 
stores,  slaughter-houses,  sheep-pens,  fowl-houses  and 
yards,  catgut  glue  factories,  and  tan-yards,  knackers'- 
yards,  pigstyes,  cowhouses,  stables  and  stable-yards, 
privies,  cesspools,  and  urinals,  pork  and  fish  curing 
establishments — nay,  to  a  certain  extent,  the  streets  and 
highways ;  in  short,  refuse  of  all  kinds.  The  water- 
closet  system — leading  as  it  does  to  the  formation^  of 
extended  cesspools  beneath  the  thoroughfares,  poisoning 
the  atmosphere  and  fouling  the  rivers  and  forrahores  of 
the  sea— ought  to  be  superseded  by  sanitary  humus, 
either  alone  or  as  commingled  with  charred  sawdust, 
charred  peat,  or  charred  seaweed.  The  importance  of 
common  humus,  or  soil,  was  appreciated  even  by  the 
ancients,  nevertheless,  by  the  modems  it  has  been  very 
strangely  ignored  and  neglected.  The  crowded  cities  of 
India  are  said  to  be  infected  with  trodden-down  ordure ; 
the  towns  and  villages  of  Europe,  in  some  respects  st 
least,  are  hardly  in  better  case,  and  yet  every  feculance 
ought  to  be  consigned  to  the  soil,  and  in  no  case  suffered 
to  pollute  tiie  dwelling-places  of -our  kind.  I  adverted 
in  strong  terms  to  the  subject,  in  my  treatise  termed 
Moral  Sanitary  Economy,  so  many  as  20  years  ago.  The 
admixture  of  feculance,  fiuid  and  solid,  with  sanitary 
humus,  as  in  the  sample  which  has  been  prepared,  might 
be  garnered  in  covered  elate  or  brick-lined  chambers  until 
required.  But  I  leave  to  architects,  engineers,  and 
contractors  details  which  they  will  carry  out  better  than 
I  am  able  to  suggest.  .  v  !■ 

The  recent  bones  of  a  horse  or  ox  weigh  from  80  to 
100  pounds  ;  of  a  man  from  11  to  16  pounds ;  and  of  a 
sheep  or  swine  in  proportion.  The  phosphates,  or,  it  we 
prefer  to  say  so,  the  phosphorus  of  the  bones  and  bram, 
together  With  the  .xotisel«creU,.^«gg^^«« 
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lava  of  tiBSue  metamorphoms,  I  calonlate  about  one-hal 
theamotmtof  the  phoaphateB,  find  complete  transit  in  som" 
10  weeks  or  so,  mainly  throngh  the  kidneys,  and,  in  conne- 
qnence  of  onr  defectite  management,  are  almost  totally 
lost  and  dissipated.  I  do  not  say  that  10  weeks  is  the 
yery  ^act  period,  bat  it  is  approximately  so,  for,  in 
point  of  fact,  tissue  change  or  metamorphsis  is  yery 
mach  more  rapid  in  some  individuals— children  rery 
especially — than  others.  Nevertheless,  the  calculations 
are  founded  on  physiological  data,  and  in  the  main 
correct.  Now,  the  horse  or  ox,  and  other  animals  in 
proportion,  sheds,  daring  each  and  every  year  of  its  life, 
let  us  say  1,000  pounds  avoirdupois  of  the  phosphates, 
and  08  nearly  as  may  be  SOO  pounds  of  the  nitrogenous 
ootgpoands.  At  present,  tbeso  so  important  matters  are 
M  elfectively  lost  and  dissipated  as  if  they  were  thrown 
into  the  sea,  or  as  if  the  annual  millions  which  the  lost 
kmmonia  and  phosphates  of  transition  may  be  supposed 
to  represent  were  squandered  similarly.  And  yet,  by  the 
juilicioos  application  of  sanitary  humus,  the  nitrogenous 
and  phosphatic  compoonds^the  amount  furnished  by 
each  individual  unit,  multiplied  by  the  available  living 
aggregate — might,  I  am  firmly  convinced,  be  effectively 
reecaed  and  turned  to  account^  thus  supplying  a  source 
of  wealth,  contrasted  with  which  all  the  gold  and 
diamond  mines  in  creation  were  tri6ee  utterly.  In 
effect,  were  the  transitional  waste  which  of  necessity 
ensues  in  connection  with  the  various  prooemes  of  animal 
life,  only  turned  to  proper  account,  human  health  and 
comfort  would  be  enhanced  greatly,  while  the  profitable 
yield  of  the  soil  would  be  multiplied  to  an  extent  to 
which  I  am  quite  nnable  to  attach  a  limit. — T  am,  Sec, 

H.  M.  O. 


SEWAGE. 

Bib, — ^I  shall  be  obliged  if  yon  will  allow  the  following 
to  appear  in  the  Journal  of  the  Society  of  Arte  : — 

It  is  admitted  that  the  chief  difficulty  in  the  disposal 
of  the  sewage  of  towns  is  caused  by  the  mixture  of  the 
sewage  with  a  great  volume  of  water,  and  by  whatever 
system  the  result  of  such  mixture  is  treated,  the  purifica- 
tion cannot  be  effected  except  at  a  great  expense.  The 
question  is,  can  the  admixture  of  sewage  with  so  large  a 
Tolume  of  water  be  avoided  f  It  has  been  proposed  to 
Bubstitute  the  earth-closets  for  water-closets,  so  as  to  avoid 
the  admixture,  but,  as  Oeneral  Scott  observed,  "  Large 
o<»nmunities  accustomed  to  the  convenience  and  cleanli- 
ness of  water-closets  will  not  abandon  the  luxury  if  they 
can  by  any  means  retain  it."  Some  other  means  must  be 
adopted.  The  water  that  is  mixed  ■mtii  the  sewage  (solid 
and  liquid)  consists — 1.  Of  the  water  used  in  the  water- 
closet  (which  is  comparatively  a  very  small  quantity).  2. 
Water  used  to  flush  the  drains.  3.  The  storm  water.  4. 
The  water  used  to  moisten  and  flush  the  roads.  6.  The 
Bcullage  or  house-water  (meaning  thereby  the  refuse  water 
ftom  cooking,  washing,  bathing,  and  cleansing) .  6.  The 
overflow  water.  All  the  above  water  (except  that  used 
in  flashing  the  water-closets  and  sewers)  is  comparativdy 
pure.  The  overflow  water  is  as  pure  as  suppUed  by  the 
yraiar  companies.  The  greater  portion  of  the  scuUage 
•nd  storm  waters  is  comparatively  sUghUy  soiled  ;  and 
if  all  the  above  (except  the  water  used  to  flush  the  water- 
dosets  and  sewers)  were  collected  and  allowed  to  flow 
into  a  river,  no  nuisance  would,  I  bdieve,  be  caused,  but 
it  is  nnneceasary  to  leave  the  matter  in  the  regions  of 
belief. 

I  would  suggest  two  systems  of  sewers— one  for  the 
sewage  matter,  the  other  for  the  used  and  waste  water. 
A  drain  would  carry  the  water  from  the  roads,  and  into 
•uoh  drain  all  scullage,  storm,  and  waste  water  should  be 
allowed  to  flow.  At  convenient  places  tanks  could  be 
erected  into  which  sach  water  would  flow,  the  detritus 
from  the  roads  would  sink  to  the  bottom  and  be  removed. 
In  those  towns  where  hard  water  is  used,  the  remaining 
water  could  be  treated  by  Clarke's  proceos,  and  the  water 
UWB  pnnfled  (in  twelve  honn)  be  Hum.  aUowed  to  flow 


into  the  nearest  stream.  In  large  towns,  where  wsta  ii 
valuable,  the  water,  after  snehpurification,  might  In 
filtered  through  animal  charcoal,  and  used  for  manaf* 
tares,  for  flushing  the  roads,  and  drains  for  the  extinctioi 
of  flres,  and  generally  for  cleansing  purposes. 

The  tanks  and  additional  drains  would  be  expeniiR 
to  make,  and  "  extraordinary  expense  must  be  uaitil 
by  the  worth  of  the  occasion ;"  still  it  would  be  tal 
the  first  expense,  and  there  are  many  advantages  to  le 
obtained  by  such  a  course,  sufficient,  itoppean  to  me,  to 
justify  the  expense. 

Some  of  the  advantages  are  these:  A  considenUe 
portion  of  the  expense  of  cleansing  the  sewen  *0B!db! 
saved ;  the  detritus  irom  the  roads  frequently  cainn;  i 
partial  stoppage.  The  distance  between  the  tanki  ai 
the  proposed  dLiains  being  comparatively  short,  the  pv- 
posed  drains  comparatively  large,  and  the  water  ooo- 
paratively  larger  than  in  the  present  sewera,  in  eoat 
quonce  of  the  smaller  quantity  of  solid  matter,  it  woiM 
not  be  necessary  to  cleanse  such  drains  by  muial 
labour.  There  would  be  no  difficulty  in  dispo^  of  tb 
detritus,  it  being,  as  I  am  informed,  largely  ued  it 
plastering  the  interior  of  houses.  The  public  heiltk 
would  be  improved.  (1.)  The  stench  from  the  guUy-kota 
would  be  lessened  by  decrease  of  water ;  it  bu  bta 
stated  that  the  mixture  of  a  considerable  gnsntJlj  a 
water  with  sewage  hastens  decomposition,  and  lii^ 
increases  the  injurious  effects  of  the  sewage.  _{V^ 
improving  the  ventilation  of  the  sewers.  It  il  •»''" 
that  if  there  were  a  proper  ventilation  of  the  lewen  tha' 
would  be  no  noxious  emanations,  the  injurioui  maltw 
being  oxidised.  It  is  clear  that  if  three-parts  of  ^ 
volume  of  water  were  removed  from  the  sewer,  the  qM" 
tity  of  air  would  be  larger,  and  ventilation  mors  ptiM| 
(3.)  By  disconnecting  the  house  pipes  and  draft"  »* 
the  sewers.  In  nearly  all  houses  Wie  overflow  pP*^ 
water  cisterns,  and  the  waste  pipes  of  sink!  (intenul  «»■ 
external),  the  waste  of  baths,  and  the  rain-water  m* 
are  all  connected  with  the  sewage  drains.  It '"' ,^ 
repeatedly  shown  that  a  heavy  fall  of  rain,  by  Bj^ 
the  sewers,  uses  the  house  drains  as  a  forcepnmpton^ 
the  sewage  gas  into  the  houses  and  cislenis.  i^ 
draught  of  the  fires  also  draws  up  the  sewage  gM  OiK'P 
the  traps,  which  are  nearly  wholly  inefficient. 

By  the  adoption  of  the  proposed  draini, ."" ij?]? 
evils  would  be  prevented,  as  the  proposed  ii^  ""^ 
not  contain  sewage  matters.  ,  ^ 

By  the  proposed  means  the  yolume  of  sewag*  "  "JJ 
outlet  would  be  so  much  reduced  that,  aft«r  *°,J'E 
matters  were  precipitated,  the  effluent  water  """  S 
disposed  of  eiUier  by  filtration  or  irrigation,  and  w^ 
be  much  richer  in  fertilising  propMties.  '"°,.'*^ 
soiled  by  manufactaring  processes  would,  *"*™°^ 
its  purity,  be  carried  off  by  the  sewert  or  prop«» 
drains.— I  am,  &c.,  »  t  R. 

London,  Kay  Wth,  1871 


ASPHALTS 

Sir,— He  principal  objection  to  tiiis  ««*  **.  ^^ 
is  founded  upon  tdie  alleged  sHpperiness  in  ?'™"'.S|5 
of  the  weather.  But  may  I  eak  how  it  i«  P?*""!^ 
expect  that  horses  who  have  travelled  tat  ""•"JSJ 
rough  roads  shaU  not  be  UaMe  to  trip  ^'"?"'j!j,f 
stepping  from  a  rough  to  a  perfectly  ■'°''''~i?^r» 
Let  any  man  try  to  run  off  the  rough  shore,  **  ^f^ 
to  the  ice  of  a  frozen  pond,  and  he  will  awl  »  "J 
difficult  to  keep  his  feet.  ,  ,,,_^. 

Now  if  the  streets  of  London  were  asphajtedUiwy 
out,  there  would  be  no  slipping,  for  it  is  onlytie*^. 
change  from  rough  to  smooth  that  causes  *»»*^^! 
and  even  gradienta  or  inclines  would  ''*  ^^"T^ 
venience  if  horses  were  shod,  as  has  "J""?*!^^ 
posed,  with  a  hard  oompoaition  of  asphalts,  '"'"•  ^ 
foot-hold  of  asphalte  upon  asphalts  is  tmpx^rJjMid 
ordiy.    NodonbtbMdc-powerwiUiOonl>etn*f<»w^ 
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(a  power  K  beneficial  in  every  case  where  repeated 
stopping  at  speed  takes  place),  bat  here  again  improve- 
iii«nt  is  required,  for  the  sulphurous  stench  produced  by 
the  oarbouizution  of  the  oak  blocks  is  intolerable,  es- 
pecially in  underground  railways  and  tunnels. 

In  r^ard  to  cost  and  durability,  improvements  will  of 
oourae  be  ultimately  introduced,  both  in  the  manufacture 
of  aapbalte  and  in  the  laying  down,  but  the  misfortune 
is  that  we  must  wait  until  the  expiration  of  previous 
patents  before  we  can  risk  our  capital  in  experimental 
unproTements.  Legal  definitions  of  piracy  and  infringe- 
ments are  so  very  various  and  subde,  that  lawyers  them- 
selves are  often  puzzled  to  know  how  to  deal  with  them. 

The  complaint  that  asphalte  is  apt  to  run  into  holes 
and  hollows,  applies  with  much  greater  force  both  to 
giranite  paving  as  well  as  to  ordinary  macadam,  a  cir- 
camstonoe  that  strongly  shows  how  much  the  founda- 
tions are  neglected.— I  am,  &o., 

Hexkt  W.  Rbvblet. 
Beading,  May  aoth. 


MBSTISGS. 


THE  INBIAN  CIVIL  SERVICE. 

A  meeting  of  the  East  India  Association  was  held,  by 
permission  of  the  Council,  on  Tuesday  afternoon,  at  the 
Society  of  Arts;  Kr.  Eastvick,  X.P.,  in  the  chair. 

Dr.  Gsorge  Birdwood  delivered  a  lecture  on  "  Com- 
petition and  the  Indian  Services,"  in  whioh  he  assumed 
an  attitade  of  strong  opposition  to  the  present  system 
of  competitiTe  examinations.  He  urged  that  the  present 
^stem  not  only  failed  to  secure  the  right  men  for  the 
nght  places,  but  tended  also  to  have  a  most  deleterions 
effect  on  national  education ;  and  it  is  thoughtless  of  the 
interest  of  the  failed— of  the  majority — who  under  this 
•l>ominabIe  system  are  forced  to  stake  their  all  on  the 
issne  of  an  examination,  as  if  competition  were,  indeed, 
but  a  cowardly  and  cruel  shift  to  rid  ministers  of  the 
multitude  of  place-hunters,  and  not,  as  was  the  intention 
and  hope  of  the  great  illustrious  men  who  advocated  it 
•nd  brought  it  to  pass,  a  means  of  correcting  the  cor- 
ruption of  patronage  without  relieving  ministerial  re- 
fponability,  and  for  diffusing  education  throughout  all 
elasaes  of  the  people,  and  promoting  national  content- 
ment and  imperial  aims.  The  express  aim  of  a  com- 
petitiTe steeplechase-examination  is  to  trip  up  as  many 
of  the  competitors  as  possible ;  to  pluck,  not  pass, 
and,  unfortunately,  too  often  it  plucks  the  very 
candidates  that  under  i  scientific  system  would  have 
passed,  the  very  men  wanted  in  India,  and  passes  those 
who  ODght  to  be  plucked.  Mr.  Matthew  Arnold  writes : 
—"I  once  bore  part  in  the  examinations  for  the  Indian 
Civil  Service,  and  I  can  truly  say  that  the  candidates  to 
whom  I  gave  the  highest  marks  were  almost  without 
exception  the  candidates  whom  I  would  not  have  ap- 
pmattd.  They  were  crammed  men,  not  formed  men  ; 
the  formed  men  were  the  public  school  men,  but  they 
were  ignorant  on  the  especial  matter  of  examination — 
EngHA  literature."  And  English  literature,  in  the 
sense  of  the  Civil  Service  Commissioners,  means  the 
"  Handbook  of  English  Literature,"  by  Angus,  or 
Shaw's  "Student's  English  Literature."  Another  dis- 
tinguished examiner  for  the  Indian  Civil  Service  himself 
pointed  out  one  of  the  sncoeaaful  candidates  of  the  year 
to  which  he  examined,  and  who  stood  almost  at  the 
head  of  the  list,  as  the  very  type  of  an  uneducated 
man.  All  that  can  be  said  of  such  a  haphazard, "  happy- 
go-locky,"  and  Philistine  system  of  testing  men  for  the 
pabUo  service  is  that,  at  its  best,  and  under  the  most 
fortnnats  drcomatsnoee,  it  is  better  than  the  abuse  of 
patronage  when  it  is  thoughtless  or  corrupt.  At  a  com- 
petitiTe paper  examination,  Mr.  Grant  Duff  would  have 
Men  inevitably  tripped  up  for  calling  London,  as  he  did 


the  other  night,  "  this  metropolis,"  and  Mr.  Gladstone 
fur  calling  St.  Paul's,  as  he  did  in  the  last  "  Queen's 
Speech,"  "the  metropolitan  cathedral."  But  it  is  when 
applied  to  a  service  for  which  there  is  no  competition  that 
this  sham  competitive  system  works  unmitigated  evil. 
The  Indian  Medical  Service  had  long  been  out  of  demand 
before  we  copied  the  system  of  competitive  examination 
from  the  effete  Chinese,  and  it  has  repeatedly  happened, 
since  they  were  thrown  open  to  competition,  that  the 
candidates  for  them  have  barely  outnumbered  the  ap- 
pointments offered  to  the  public.  This  is  simply  to  turn 
a  service  into  a  feast  for  the  poor,  and  the  maimed,  and 
the  halt,  and  the  blind.  It  was  not  denied  that  men  of 
the  highest  accomplishments  and  scientific  and  pro- 
fessional ability  have  entered  the  Indian  Medical 
Services  under  the  new  systt-m  ;  but  it  was  a  startling 
fact  that  contemporaneously  with  the  institution  of  the 
competitive  system  the  Indian  Medical  Services  have 
ceased  to  be  scientific  have  ceased  even  to  write  on  pro- 
fessional subjects.  The  old  directors'  system  of  patoon- 
age  was  the  very  system  for  keeping  up  the  effioienoy 
and  high  tone  of  an  Ul-paid  scientific  service,  whilst 
competition,  "  first  come,  first  have,"  applied  to  such  a 
service  cannot  but  destroy  it  The  present  system  of 
competition  has  necessarily  severed  this  personal  tie 
which  bound  old  India-house  and  Company's  servants 
together.  It  cuts  that  tie,  and  suppresses  the  salutary 
interest  in  their  servants  which  all  masters  by  nature 
desire  to  take,  and  without  which  it  is  unreasonable  to  look 
for  loyalty,  independence  of  spirit,  and  discipline  among 
men.  The  old  interest  of  the  India-house  in  their 
servants  and  their  reverence  for  the  house,  and  the  old 
etprit  dt  eorpt  whioh  bound  the  members  of  the  services 
together,  have  all  been  destroyed  at  one  blow  by  com- 
petition.  When  a  young  man  was  freely  given  an 
Indian  appointment  he  was  laid  under  an  obligation  to 
a  fellow  man  for  life  to  him  out  of  the  very  drciun- 
stance,  the  goodly  pattern  to  whose  perfect  mould  he 
would  fashion  himself  as  comely  as  he  could.  He  might 
never  see  his  benefactor  again  in  this  life,  but  in  all 
his  service  his  thought  would  all  the  more  be  to  justi^r 
the  selection  of  himself  made  by  him,  and  if  ever,  with 
the  opportunity,  he  won  credit  to  himself,  the  chief 
pleasure  of  it  would  be  in  the  satisfaction  it  was  sure 
to  give  the  directors  who  had  served  him.  And  these 
old  directors  stimulated  this  sentiment  of  personal  loyal^ 
to  their  government  by  following  their  servants  with 
their  goo£iess  all  their  lives.  Under  the  old  directors, 
when  a  young  man  landed  in  India  he  was  taken  in 
charge  by  a  paternal  serjeant-major,  or  by  personal 
friends,  who  pnt  him  up  to  the  ways  of  the 
country.  But  now,  on  landing,  the  young  competitor, 
nobody's  relative,  had  to  shift  for  himself  without 
an  idea  how  to  do  it.  He  was  cheated  right  and 
left,  outraged,  defied,  possibly  incurred  debts  that  he 
could  never  throw  off  again,  and  almost  as  certainly  an 
inveterate  hatred  of  the  country  and  its  people.  He 
had  known  this  neglect  and  suffering  kill  young  men 
outright.  Then,  nnder  the  old  system,  when  the 
Indian  service  man  came  home,  it  was  part  of  the 
etiquette  of  their  paternal  system  for  him  to  call 
upon  the  directors.  It  would  be  sheer  impertinenoe 
for  any  Indian  officer  to  call  on  the  directors  of  the  new 
India-house  as  an  act  of  simple  homage.  In  France  and 
Germany  the  governments  in  this  way  oolleoted  much 
useful  information  indirectly  which  they  could  not  come 
by  directly,  and  acquired  a  hold  on  the  services  whioh 
bound  them  and  the  governments  together  in  the  unity 
of  a  vital  organisation.  But  now-a-days,  if  the  Secretary 
of  State  for  India  wanted  civil  servants,  medical  or 
other  officers,  he  advertised  for  them.  If  they  passed 
the  conditions  of  the  advertisement  they  got  a  letter 
by  post  to  say  so,  and  after  a  longer  or  shorter  period,  if 
they  had  miraculously  escaped  the  dangers  of  that 
terrible  middle  passage,  another  letter  came  telling 
them  to  proceed  to  their  destination  at  the 
other    side   of    the   globe.    The  Secretary  of  Mate 
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oonld  not  and  did  not  take  any  interest  in  serrantl  he 
did  not  appoint,  whom  he  did  not  see,  and  whose  rights, 

Srivileg^  and  interests  were  being  in  Consequence  sacri- 
ced  one  after  the  otiier,  until  at  last  the  civil  service  of 
India  was  becoming  as  little  sought  after  as  the  medical. 
It  would  be  a  complete  compensation,  indeed,  for  the 
apathy  and  indifference  of  the  India-ofiSoe  if  the  com- 
petitive system  was  diffusing  an  interest  in  the  Indian 
services  and  in  India  throughout  the  people  of  England. 
But  this  the  present  sjrstem  of  competition  had  em- 
phatically faUea  to  do.  India  had  been  thrown  wide  open 
through  unrestricted  competition  tothepeopleof  Engbmd, 
and  they  simply  would  not  have  it.  The  supply  of 
young  men  was  merely  kept  up  by  one  of  the  tacks  of 
the  trade  of  crammers.  They  impressed,  crimped,  qaick, 
sharp  boys  for  the  service,  and  guaranteed  their 
passing  in  consideration  of  a  heavy  premium.  These 
boys  must  be  quick  and  rich,  or  they  had  no  chance. 
If  a  boy  was  not  superficially  clever,  and  could  not  pay 
their  charge,  they  reJHjted  him  offhand.  Competition, 
in  short,  instead  of  opening  up  chances  for  poor  men  to 
rise  in  life,  yearly  made  it  more  and  more  difficult  for 
any  bat  the  rich  to  attempt  the  public  services.  The  ! 
truning  required  was  absolutely  injurious,  and  was 
good  only  for  the  competitive  examinxtion  itself  and 
worthless  for  all  else  beyond  as  well  as  below  it.  To  fail 
in  the  examination  was  bankruptcy  in  purse,  in  mind, 
and  in  soul.  This  system  was  really  the  closest  nomi- 
nation and  closest  monopoly,  the  gang  of  crammers 
being  the  directors  of  the  new  East  India  Competitive 
Examination  Dodge  Company  (strictly  limited),  but 
which  not  even  its  undoubted  success  could  make 
honourable.  Some  of  the  Indian  services  still  re- 
mained closed  against  competition,  and  it  was  remarkable 
tiiat,  although  paid  infinitely  leas  tlian  the  competitive 
services,  they  attracted  better  men.  Thus  the  very 
best  official  Europeans  in  India  were  found  in  the 
uncovenanted  services  and  educational  departments  and 
ecclesiastical  establishments.  The  university  and  public 
school  men  systematically  avoided  the  civil  services,  and 
the  accidental  presence  of  any  one  of  them  in  those  services 
was  owing  to  his  being  the  son  or  nephew  of  an  old  Indian, 
the  very  man  who  of  old  would  have  received  a  nomination 
from  a  director ;  and  thus  already  the  administrative  ser- 
vice of  India  was  being  out-matched  and  literally  over- 
powered by  the  open  professions — the  law,  the  press,  and 
commerce,  all  of  which  attracted  superior  men  from  Eng- 
land. The  abases  of  competition  might  be  readily  cor- 
rected by  throwing  the  public  services  open  to  tiie 
public  schools,  the  government  inspected  schools,  and 
universities  throoghout  the  country.  He  would  distri- 
bote  the  appointments  vacant  in  the  service,  in  turn,  to 
every  pubhc  school,  college,  and  university  in  Great 
Britain,  reserving  a  fixed  proportion,  say  one-third  of 
the  covenanted  and  two-thirds  of  the  uncovenanted  ap- 
pointments under  the  government  of  India,  for  the  Indian 
Qniversities  and  schools.  The  appointments  to  subordi- 
nate services  and  grades  might  be  given  to  the  ele- 
mentary schools ;  clerkships  to  the  grammar-schools ; 
the  higher  civil  and  military  appointments  to  the  great 
public  schools,  such  as  Eaton  and  Harrow,  Marlborough 
and_  Wellington ;  professional  appointments  to  the  pro- 
fessional colleger,  and  appointments  to  the  diplomatic 
and  Indian  civil  services  to  the  universities  of  Oxford 
and  Cambridge,  Edinburgh  and  Dublin,  Calcutta  and 
Bombay,  Montreal  and  Melbourne,  liie  responsible 
Minister  of  State  should  determine  the  class  of  schools — 
primary,  secondary,  and  the  higher — from  which  the 
different  public  services  should  severally  be  filled ;  and 
the  selection  of  the  young  men  from  the  schools  nomi- 
nated by  government  should  be  made  by  the  masters  or 
governors  of  the  schools  of  her  Majesty's  Commissioners 
lor  the  Civil  Service. 

A  discussion  ensued,  at  the  termination  of  which,  Hr. 
William  Botly  moved  a  vote  of  thanks  to  Dr.  Birdwood, 
which  was  Koonded  by  Xr.  Bowland  Eamiltoii.  and 
•emedto. 


TEACHING  OP  MUSIC  IN  SCHOOLS. 

The  following  oiroolais,  relating  to  ihe  gramlnatfon  ia 
music  of  the  students  in  training  schools,  and  of  inholaii 
in  elementary  schools,  have  been  issued  by  the  Edooatiaa 
Department  The  first  is  addressed  to  prinoipalaaf 
training  schools,  and  the  second  to  her  Majea^'a  ia- 
spectors: — 

<•  EdneaUoD  Dspartment,  Whitdull,  May,  isn. 

"Sib, — Adverting  to  the  paragraph  relating  to  mnae^ 
in  the  syllabus  for  1872,*  I  am  directed  to  inform  yoa 
that  Mr.  Hnllah  having  been  appointed  Inapector  at 
Music,  will  visit  yonr  training  aohool  this  year  for  fte 
purpose  of  making  himself  acquainted  with  your  syataa 
of  musical  instruction,  and  of  testing,  in  accordance  witfc 
the  syllabus,  the  practical  skill  of  the  students,  now  ia 
the  second  year  of  residence,  or  who  will  leave  at 
Christmas  next,  under  Articles  87  (i)  and  88  of  tha  nar 
code. 

"  With  a  view  to  forming  some  opinion  of  the  genenl 
resnlto  of  your  svHtem,  Mr.  Hullah  proposes  to  hear  all  the 
students  in  residence  (of  both  years)  sing  m  efaw,  under 
the  direction  of  the  regular  muaiaal  instructor,  with  or 
without  accompaniment,  and  in  two  or  more  ports,  any 
music  which  they  have  previously  studied. 

"  He  further  proposes  that  the  practical  teat  for  th» 
students  who  will  leave  this  year  should  consist  i 


(1.)  Singing,  or  sol-faing  at  light,  according  to  (k* 
method  in  use  in  vLe  training-school,  siafil* 
part-music  in  clou,  under  the  direction  «f  tt* 
inspector;  and 
(2.)  Singing,  or  sol-faing,  at  sight,  short  ^hs^ss 
of  simple  part-musio  ituUvithiaUf/. 

"He  will  examine  specially,  and  acoording  to  Qie 
circumstances  of  each  case,  any  student  whose  pnetiosl 
skill  in  instrumental  music  (see  syllabus*)  requires  to  b« 
tested. 

"  Mr.  Hullah  will  also,  at  his  visit,  consult  the  anUio- 
rities  of  the  training  school,  with  the  view  of  reporting 
whether  the  standard  of  thnritieal  knowledge,  now  in- 
scribed by  the  syllabus,  ought  not  to  be  raised,  and 
questions  in  harmony  includ^  in  both  the  1st  and  2nd 
year's  paper. 

"  He  will  give  yon  notice  of  the  date  of  his  visit, 
which  will  probably  be  made  after  the  ICdsommat 
holidays,  so  as  to  give  time  to  the  second  yeai'tstadaita 
to  prepare  for  the  test  to  which  they  will  besal^ected.^ 
I  have  the  honour  to  he,  Sir,  your  obedient  servant, 

"F.  B.  SASoroBD. 

"  To ,  Principal  of Tialnlns  SdutoL" 


••  Edocatlan  Dspwtment,  Whitaball,  tUj.  IStl. 

"Sib,— The  3rd  clause  of  the  minute  of  20th  Msich, 
1871,  prescribes  that — 

"  Grants  to  day  schools  which  Call  due  after  the  tlst  of 
March,  1872,  shall  be  reduced  by  one  shilling  per  scholaiv 
according  to  the  average  number  in  attendance  through- 
out the  year,  in  those  cases  in  which  the  inspector  (kicB 
not  report  that  vocal  mosio  forms  a  part  of  the  oidiaaiy 
course  of  instruction. 

"This  clause  is  now  embodied  in  article  33  (d)  of  tha 
new  code  (1872),  which  will  take  effect  in  the  schoeli 
visited  after  the  1st  of  May,  with  reference  to  the  grants 
due  on  and  after  the  30th  April,  1872. 

"  My  lords  have  consulted  Mr.  Hullah,  the  Inspector  of 
Music,  as  to  the  manner  in  which  the  resuUs  of  tb« 
Musical  Instruction  in  Elementary  Schools  ought  to  bs 
tested. 

"  Mr.  Hullah  recommends  that  in  all  schools  the  io- 
spector  should,  in  the  first  place,  ascertain  that  aiog- 

*  A  pap«r  OD  thli  aabjeot  li  not  giren  to  any  ttndent  irho  do*  Ht 
prodaoeae«rtifloal«  signed  either  by  in  lupaotor  or  by  the  priadrel 
of  the  tnlniog«:hool,  that  "  he  or  ihe  ha*  laeh  an  amount  of  mafcal 
akill,  voeal  or  Initminental,  a>  It  nffldot  fbr  the 

"*'*^*»'^*~"»*1^igitizedby  *    ' 


dot  fbr  the  poipps*  of 
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ing  forms  ftat  of  tha  regular  loliool  work,  what  time 
is  siren  to  it,  and  on  what  ayatem  it  ia  taught 

"  He  should  then,  in  the  caae  of  in&nt  schools,  call  for  a 
list  of  not  leas  than  six  simple  songs,  known(byear)  to  the 
scholais;  he  should  select  one  or  two  of  these,  to  be 
snng  by  the  children,  and  should  satisfy  himself  that  the 
notes  are  sung  fairly  in  tune,  and  the  words  plainly 
articalated. 

"  In  schools  for  older  children  singing  '  by  ear ' 
may  also,  for  the  present,  be  passed,  as  satisfying  the 
code. 

"The  inspector  should,  in  such  schools,  call  for  a  list 
of  (say)  12  rocal  pieces,  of  whatever  kind  known  to  the 
•oholars,  who  should  sing  at  least  two  of  them.  Not 
Ims  than  two-thirds  of  the  sdiolars  present  should  join 
in  this  azeroiae^  and  the  inspector  should  be  satisfied 
that  the  notes  are  song  fairly  in  tone,  and  the  words 
plainly  and  correctly  articulated. 
_  "  This  standard  of  examination  will  hereafter  be  con- 
aiderably  raised;  but  my  lords  think  that  it  maybe 
aooepted  for  the  present,  and  till  experience  has  shown 
what  results  may  fairly  be  required'  firom  elementary 
•ohools  in  which  the  children  receive  systematio  instruc- 
tion in  vocal  music. 

"  Special  questions  on  the  subject  will  be  inserted  in 
your  form  of  annual  report  (X.) ;  and  notice  of  these  ro- 
qoirements  will  be  given  (in  formVHI.}  to  the  managers. 
£i  the  meantime,  and  till  new  forms  come  into  use, 
grants  will  he  paid  without  deduction  to  those  schools  in 
which  yon  state,  on  page  eight  of  the  present  form  (X.) 
that  the  scholars  are  taught  to  sing,  and  that  tiiey  can  do 
so  &irly. — I  hare  the  honour  to  be,  Sir,  your  obedient 
servant 

"  F.  B.  BixoroBj). 
"  To  ,  B.II.  Inipeetor  of  Schools." 


OBITTJABT. 


Froftetor  Xone  died  on  the  2nd  inst,  at  New  York, 
United  States.  He  was  bom  in  Charlestown,  United 
States,  April  27th,  I79I.  At  an  early  age  he  was  sent  to 
Tale-ooUege,  and  graduated  from  that  institution  in  1810. 
Pusionatelv  fond  of  art,  he  determined  to  become  a 
painter,  and  for  this  purpose  in  the  following  year  he 
■ailed  for  England,  in  company  with  Washington  Alston, 
in  order  to  study  under  the  direction  of  Benjamin  West 
Here  be  formed  a  friendship  with  Ijeslie,  and  in  1813  re- 
ceived from  the  Society  of  Arts  a  gold  medal  for  a  cast  of 
the  "Dying  Hercules."  Ho  returned  to  America  in 
18Ifi,  and  devoted  himself  entirely  to  his  profession.  He 
was  elected  Professor  of  the  Literature  of  the  Arts  of 
Design  in  the  university  of  the  city  of  New  York,  and  it 
'was  on  his  return  to  accept  the  position  that  the  in  vention 
that  has  since  made  his  name  illustrious  suggested  itself 
to  him.  While  at  college  he  had  devoted  much  of  his 
Ume  to  the  study  of  chemistry,  under  the  supervision 
of  Ptofessor    Silliman,   and   even    in  after   years   the 

CDomena  of  electricity  and  of  electro-magnetism 
been  to  him  a  source  of  considerable  speculation ; 
and  during  the  voyage  which  was  made  from  Havre  to 
New  York  on  the  old  packet  ship  SuUy,  Professor  Jack- 
son, the  celebrated  geologist,  benng  a  fellow-paoenger, 
the  oonyeiaation  tunied  accidentally  on  the  subject,  in 
coimection  with  a  discovery  that  had  shortly  before  been 
made  in  France  of  the  correlation  of  electricity  and  mag- 
netism. The  thought  flashed  upon  Morse's  mind  that 
this  chemical  relationship  might  be  made  practically 
useful.  On  reaching  home  he  devoted  the  greater  part 
of  his  time  to  making  experiments  on  this  subject.  In 
183S  he  had  succeeded  in  constructing  an  apparatus 
which  enabled  him  to  communicate  fivm  one  extremity 
of  two  distant  points  of  a  circuit  of  half  a  mile ;  and  he 
placed  in  New  York  University  a  model  of  his  "Becord- 
ug  Electric  Telegraph,"  and  the  public  were  invited  to 


see  it  In  1837  he  filed  his  caveat  at  the  Patent-office 
in  Washington.  It  was  not  however,  until  1840  that 
the  patent  was  perfected,  and  then  Professor  Morse  set 
about  getting  his  telegraph  used.  Four  years,  however, 
passed  away  before  he  succeeded,  the  first  electric  tele- 
graph completed  in  the  United  States  being  the  line  be- 
tween Washington  and  Baltimore,  which  be^  to  work 
in  1844.  Since  that  time  the  recording  electna  telegraph 
of  Morse  has  been  adopted  over  the  whole  country,  and 
at  the  time  of  his  death  there  were  not  less  than 
twenty  thousand  miles  of  electric  wires,  siretching 
over  the  States  between  the  Atlantic  and  the  Pacific 
oceans.  Mr.  Morse's  first  telegraph  was  a  chemical  one, 
the  electric  current  being  used  to  decompose  the  acetate 
or  carbonate  of  lead,  or  turmeric  paper  moistened  with  a 
solution  of  sulphate  of  soda.  He,  however,  gave  up  this 
arrangement  and  adopted  the  electro-magnetic  system 
instead.  This  was,  however,  in  his  hands,  a  rather 
ponderous  aSiur,  his  electro-magnet  weighing  168 
pounds,  and  the  instrument  was  not  sufficiently  delicate 
for  long  distances.  Experience  enabled  Mr.  Morse  to 
simplify  his  arrangements,  and  his  "Simple  Morse 
Circuit"  was  thought  to  be  so  complete,  that  in  1867  iho 
French  Administration  of  Telegraphs  adopted  the  Morse 
instrument  before  all  others.  The  "  Morse  Code,"  the 
"Morse's  Transmitting  Plate,"  his  "Embosser,"  and 
Morse's  telegraph  worked  by  induction  currents,  are 
sufficient  to  show  how  his  name  is  connected  with  tele> 
graphic  communication. 


OESEEAL   H0TB8. 


German  Marine  Aeademy.— The  Emperor  has  approved 
the  plan  drawn  up  for  the  establishment  of  a  college  or 
academy  for  the  instruction  of  naval  officers  at  Kiel.  A 
peculiarity  of  this  plan  is  that  the  academy  is  not  to  be 
a  school  for  lads  entering  the  navy,  but,  on  the  contrary, 
the  students  are  to  be  selected  from  amongst  the  officers 
already  in  the  service,  the  government  selecting  those 
whose  conduct  and  talents  seem  to  qualify  them  for 
superior  scientific  attainments,  and,  hereafter,  for  the 
filling  of  the  most  important  posts.  These  officer-pupils 
will  be  required  to  give  proois  of  their  diligence  and  pro- 
gress by  the  production,  from  time  to  time,  of  theKes  and 
dissertations  on  scientific  subjects  given  to  them  b^  the 
professors.  At  the  SHme  time,  all  naval  officers  will  be 
permitted  to  attend  the  conrsee  of  instruction  when  their 
professional  duties  do  not  cull  them  away.  The  course 
of  study  is  to  occupy  two  terms,  each  of  twelve  months' 
duration,  with  a  vacation  of  three  months  for  practical 
exercises.  The  subjects  for  the  first  term  are  : — Mathe- 
matics, natural  philosophy,  chemistry,  the  theory  of 
naval  war  in  all  its  branches,  military  tactics  in  as  far  as 
disembarkations  are  concerned,  coast  surveying,  the 
theory  of  tibe  formation  of  coasts,  coastal  defences,  field 
fortification,  the  constitution  of  military  courts,  the 
principles  of  international,  military,  and  naval  law,  the 
system  of  administration,  sanitary  science,  especially  with 
reference  to  life  aboard  ship  and  in  different  climates,  the 
elements  of  logic,  ethics,  &c.  The  following  subjects  will 
be  included  in  the  second  term : — Nautical  astronomy, 
geodesy,  theory  of  maps  and  charts,  the  history  of  war, 
with  especial  reference  to  naval  war,  artillery,  ship- 
building, the  construction  of  steam-engines  (with  practical 
exercises),  the  position  and  construction  or  naval  ports, 
physical  geography,  the  elements  of  geology,  marine 
botany  and  zoology,  and  the  general  history  of  modem 
literature  and  civilisation,  &c.  The  pro«Tamme  is  a  full 
one,  and  there  is  little  doubt  but  it  will  be  carried  out 
with  the  same  thoroughness  which  characterises  the 
military  organisation  of  the  country.  It  is  evident  that 
the  time  is  gone  by,  in  Europe,  for  hap-hazard  instrac- 
tion  and  rok-of-thumb. 
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The  Canal  Oavotir. — ^The  ceremony  of  inanf^nration 
of  the  new  branch  canal  from  the  Canal  Cavour,  for  the 
irrigation  of  the  Lomellina,  took  place  on  the  28th  April, 
at  the  "  Partitore  "  of  St.  Anna,  where  the  main  branch 
canal  terminates,  and  the  supply  of  water  is  regulated  to 
the  smaller  branch  canals  by  the  Partitore,  or  sluice- 
honse.  The  principal  branch  canal  is  23J  kils.  in  length, 
and  is  10  metres  in  breadth,  and  the  volume  of  water  it  is 
capable  of  discharging  is  30  centimetres  per  second.  In 
its  coarse  from  No  vara  to  St.  Anna  it  will  dispense  about 
10  cubic  metres  of  wuter,  leaving  8  cubic  metres  to  be  dis- 
charged in  the  Mortara  branch,  which  is  6  metres  in 
width,  and  12  metres  per  second  in  the  branch  now 
nearly  completed  for  irrigating  the  districts  of  Gamboli, 
IVomello,  and  which  will  be  ultimately  carried  to  Gar- 
lasco.  liiis  branch  is  7  metres  in  width.  The  number 
of  bridges,  culverts,  aqueducts,  Sec,  is  abont  100,  and 
about  8,746  horse-power  will  bo  obtained  from  23  falls, 
which  regulate  the  gradient  of  the  canal.  The  total  cost 
of  the  work,  including  land,  is  about  1,600,000  francs. 
1,200  horse- power  of  water-power  has  already  been  let  by 
the  company,  on  most  advantageous  terms,  for  the  estab- 
lishment of  fictoriea,  and  are  in  treaty  with  other  firms 
for  the  use  of  a  fall  near  Cilavigna,  which  will  famish 
npwards  of  600  horse-power.  The  water  is  no  w  in  regular 
coorse,  and  several  farmers  near  Mortara  are  irrigating 
new  rice-flelds  with  water  from  the  Fo,  the  Nile  of  Italy. 

Superior  and  Special  Edncatioii  ia  Trance. — ^The 
means  of  raising  the  level  of  general  education  are  being 
discussed  in  a  useful  manner  in  Franco,  and  it  is  to  be 
hoped  will  be  productive  of  some  important  results ;  at 
all  events  the  arguments  put  forth  are  worthy  of  con- 
sideration. The  greater  portion  of  the  thinkers  and 
writers  on  the  subject  confine  themselves  to  primary  and 
secondary  education,  but  it  ia  well  said  that  if  good 
masters  produce  good  pupils,  then  it  is  the  object  of 
(uperior  education  to  instruct  and  form,  not  only  pro- 
fessors of  faculties,  but  also  those  of  college's,  and  through 
the  latter,  the  true  instructors  of  prim^iry  schools.     M, 


not  advocate  the  suppreasion  of  tiie  fecial  toboob  nt 
the  creation  of  one  sin^e  univtrrittu  teimaianm,  to  on  Hi 
own  expression,  but  the  fpving  more  elasticity  to  tbt 
former  and  combining  their  instruction  with  that  pm 
by  the  faculties.  He  advocates  the  free  admission  of  il 
applicants  to  examination  for  the  Ecole  des  Ponti-ii- 
ChaussH^s  and  other  schools,  the  suppression  of  tii 
limit  of  age,  and  the  withdrawal  of  the  privilege  of  i 
second  examination  in  case  of  failure.  M.  Uui^ra, 
although  he  does  not  advocate  snoh  radical  reform  aaK 
Br^al,  takes  much  the  same  view  of  the  case.  Yoa  en. 
not,  he  says,  organise  primary  instruction  iritboil 
having  first  given  a  firm  basis  to  superior  instnetioi, 
from  which  all  the  rest  must  fiow,  and  which  alone  M 
supply  principles,  methods,  general  views,  and  idaK 
Any  other  road  can  only  lead  to  partial  and  q>lMm(nl 
results.  If  yon  would  give  to  the  population  a  lore  It 
instruction,  the  classes  in  easy  bift:umstances  mnit  at 
the  example,  and  commence  by  themselves  faonooiiai 
tho  high  cultivation  of  mind.  At  present  those  oluM 
do  not  give  much  support  to  saperior  instmotioa ;  to 
are  too  much  occupied  witii  titles  and  grades  IM 
thonghtsof  employments  to  whidi  they  lead;  tkeyli 
not  love  science  snfiBciently  for  herself;  and  here  n  eto- 
where  the  bureaucratic  mania  has  done  great  misohiel 

The  Antl-KUdew  OraiB  Proteetor.--An  ingedooiir- 
paratus  for  preventing  com  and  seed  in  bulk  liecooiiif 
affected  with  mildew  has  recentiy  been  shown  is  I* 
don  by  Messrs.  Adutt  and  Co.,  of  Mark-lane.  It  is  ■ 
invention  by  Mr.  Joannides,  an^  consists  of  an  smuge- 
ment  of  perforated  and  solid  tubes,  on  theprindlJe" 
the  syphon,  whereby  the  air  is  passed  through  the  iM* 
of  the  com  as  stored  in  the  hold  of  a  ship,  in  grtnin* 
or  in  warehouses.  It  is  well  known  that  the  oomiiien« 
value  of  cargoes  is  freqoenUy  reduced  by  a  portion  kf 
coming  damaged,  and  then,  as  the  samples  taken  fto" 
each  hold  are  mixed  by  the  brokers  for  dispoial  in  »• 
markets,  with  a  view  to  ensure  a  fair  avenge,  "".'''''J 
cargo  thus  really  becomes  reduced  in  price.    Thii  «» 


Br£al    says: — "A   new   spirit   cannot   enter  into  the    many  other  illustrations  which  might  be  given »»» 


Lycies  unless  the  knowledge  of  tho  profi'ssors  be  eU' 
larged  and  transformed';  and  the  teaching  in  the  primary 
schools  can  never  become  what  it  should  be,  unless  the 
directors  and  professors  of  the  normal  schools  lend  them- 
selves to  secondary  instruction.     Our  faculties  of  letters 
and  science,  which  ore  usually  looked  upon  as  a  kind  of 
luxury,  are  the  necessary  organs  for  tho  renovation  of 
our  intellectual  life."    Of  course  the  means  of  improve- 
ment suggested  are  as  numerous  almost  as  the  writers 
and  talkers  on  the  subject,  but  nearly  all  the  wovld  is 
agreed  that  the  level  of  superior  education  requires  ele- 
vation, that  pretentious  eloquence  and  supvriicial  vul- 
garisations are  more  evident  than  sound  eru<lition  and 
practical  instruction.    Tho  lessons  of  the  Sorbonne  are 
Osclarad  to  be  more  adapted  to  men  of  the  world  seeking 
an  agreeable  pastime,  than  for  studious  youths  desirous 
of  a  guide  up  the  steep  hill  of  science.    It  is  admitted 
that  there  are  in  all  the  faculties  capable  and  energetic 
professors,  but  it  is  asserted  that  their  efforts  have  been 
unpcded  and  paralysed  by  old  regulations  still  in  exist- 
ence, and  that  they  have  been  deprived  thereby  of  the  mass 
of  young  and  zealous  pupils  which  otherwise  would  have 
flocked  around  them.    In  short,  that  superior  education 
Las  no  audience.     M.  Br^al,  already  quoted,  estimates 
the  number  of  really  serious  pupils  in  the  five  faculties 
at  not  more  than  220 ;  all  beyond  these  he  reckons  as 
mere  idlers.     The  causes,  of  this  paucity  of  real  students 
in  these  great  schools  are  supposed  to  bo  tho  existence  of 
BO  many  special  schools,  such  as  the  Ecole  Polytcchnique, 
£cole  des  Ponts-et-Chauss^-s  and  Ecole  des  Mines,  for 
science,  and  the  Ecole  Nonnale  for  letters ;  and  the  fact 
that  the  regulation  which  requires  young  candidates  for 
TJnivernty  professorships  to  serve  fl  ve  years  as  teachers  in  a 
I<yc^.  Thesecauseshave  almost  depopulated  the  faculties, 
^ving  no  students  but  those  few  who  are  candidates 
for  the  degrees  of  licentiate  and  doctor.    M.  Br6al  doeg  I 


show  that  the  prevention  of  mildew  is  not  only  of  H» 

importance  intnnsioally,  but  considerable  expensetBijM 

be  well  incurred  to  avoid  the  deterioration  of  W 

quantities  on  the  voyage.     For  hay-ricks,  too,  «  f^ 

system  of  internal  ventilation  would  ^a  koyJ'T"'' 

wards  preventing   heating,    or  in   fiMjilitating  oryiW 

The  apparatus  consists  mainly  of  a  system  of  do"™ 

tubes,  one  external,  and  perforated  all  over,  the  otli«  M" 

teraal  and  only  perforated  at  the  end  of  eadi  IWjMj 

The  arrangement  is  as  follows  :— There  is  firsts  tb*™ 

perforated  cylinder,  from  which,  fore  and  aft,  and  po" 

and  starboard,  perforated  arms  extend  in  single  wuiw 

or  more  tiers.     The  cold  air  taken  in  at  the  bell  o^ 

of  the  vertical  tube  descends,  and  finds  *'''*l*J'^!i 

through  its  own  perforations,  and  partly  '^"^  Z^ 

of  the  branches,  and  thus  intermingles  with  the  p™ 

through  every  interspace.     When  heated  or  under  pr»J 

sure  in  the  closed  hold,  a  portion  of  this  air  "^V*  7 

the  internal   tabes,  and  thus  a  constant  cirenlsUOT  ■ 

maintained,  as  may  be  shown  in  the  modele  ''0'?°L, 

smoke.     A  full-sized  machine  ordered  ^^ /'^^. 

may  now  be  seen  at  Messrs.  Hotherall  and  "•'"j* 

Blackfriars.    In  length  its  tubes  are  32  feet,  ««*i" 

ship  19  feet,  the  vertical  tube  being  18  '«*•  "Vj'h,  taft 

words,  the  tubes  extend  nearly  across  the  no*?  "^jj. 

directions ;  above  the  hatehes  the  tubing  «>»"■". 

mouth  will  rise  some  seven  feet.    The  cost  of  wj^^ 

ratua  will  be  about  £150,  a  sum  that  might  be  »J™^ 

single  voyage  upon  an  extensive  caigo.^  Fe'  ^t\t» 

and  other  magazines,  where  a  full  O""™"*.  """"fLiAiie- 

countered,  as  on  board  ship,  a  very  ingenious  ^J^^^ 

dean  screw  arrangement  has  been  made  '%^'^^iiA 

the  air  into  the  store  amongst  the  com.    rF^^^^"^ 

no  doubt  show  other  advantages  ""^  ^P^?^   withost 

plan  has  the  merit  of  simplicity  and  Mliotms  ' 

need  of  any  continuous  attentionjOOQ  IC 
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A  Smrel  ApplioatioB  of  Fhotog^phy. — ^The  applica- 
tions of  photography  are  certainly  very  varioos.  One  of 
its  moat  recent  uses,  aa  pointed  out  by  the  Journal  of  the 
J'hotographie  Society,  naa  been  to  aid  army  tailoia  in 
catting  the  new-fashioned  tunics  which  are  to  be  worn 
this  year  by  all  regiments.  Formerly  it  was  the  custom 
to  forward  to  each  master-tailor  of  every  regiment  a 
pattern  coat,  showing  the  alterations  to  be  made,  together 
'with  inatmctions  as  to  the  manner  in  which  the  lace  and 
trimmings  varied  in  tlie  imiforms  for  the  different  grades. 
Such  a  proceeding  was  necessarily  a  costly  one ;  for 
probably  some  two  hundred  pattern  tunics  were  required 
for  transmission  to  every  battalion  in  the  service.  In- 
stead of  this,  but  one  garment  of  each  sort  has  been 
mads ;  and  this  having  been  photographed  in  three 
different  positions,  copies  have  been  distributed  through- 
out the  country.  In  this  way,  of  course,  every  informa- 
tion is  afforded  to  the  regimant,  without  any  great 
expense  being  incurred;  and  instead  of  complicated 
instrqctionsaboutthe  depth  ofthelacing  and  style  of  trim- 
ming upon  the  tunics  of  sergeants,  corporals,  drummers, 
pioneers,  kc,  the  master  tailor  receives  three  slcetcfaes, 
'Which  show  at  a  glance  the  whole  nature  of  the  altera- 
tions and  modi^cations.  In  the  same  way  pictures  have 
been  taken  of  soldiers  wearing  the  new  valise  equipment, 
'whice  is  to  take  the  place  of  the  old  knapsuck.  The 
photographs  wiU  be  distributed  to  all  regiments,  and  will 
show  exactly  how  the  new  lequipment  is  to  be  worn,  how 
every  strap  and  buckle  is  to  bo  adjusted,  and,  in  fact, 
eveiy  little  particular  upon  the  uniformity  of  which  so 
much  stress  v  laid  by  all  military  men. 

Vine-gnrwisg  Itatiitici  of  A<ii*tralia.— Victoria,  New 
South  Wales,  and  South  Australia  are  the  only  Australian 
colonies  fitted  for  this  important  industry,  and  for  some 
yean  past  they  have  been  and  are  still  changing  places 
'with  each  other  in  leference  to  it.  In  this,  as  m  other 
things,  Victoria  is  the  premier  colony,  and  has  left  New 
South  Walet  a  long  way  behind,  both  in  the  acreage  of 
Ttaas  sad  the  qtiantity  of  wine  produced.  She  bus  also 
a  larger  number  of  vines  growing  than  Sooth  Australiu, 
and  is  vigoroosly  pushing  this  branch  of  industry,  while 
South  Aostnlia  is  obliged  to  own  to  a  decline.  The 
fellovixig  statistics  are  from  tJ^ie  latest  returns  published : 


No.  of  YInw. 

QnpuaoU. 

Wine  nudt 

owts. 

gall  n>. 

1862.. 

..  3,818,335  .. 

..  16,972  .. 

.     47,568 

1863.. 

..  4,492,942  .. 

..  16,346  .. 

. .     91.893 

1864.. 

..  6,943,^551   .. 

..   15,656  .. 

..   120,894 

1865.. 

..  8,750,408  .. 

..  13,027  .. 

..   110,042 

1866. 

..  8,199,618  .. 

..   18,063  .. 

..   175,969 

1867.. 

..  8,281,022  .. 

..   17,264  .. 

..  284,118 

1868. 

..  8,639,725  .. 

..  34,459  .. 

..  469,072 

1869. 

..  7,682,698  .. 

..  26.674  .. 

..  448,547 

U70. 

..  9,230.581  .. 

..  34,980  .. 

..  677,287 

1871. 

..  9,672,391  .. 

..   26,296  .. 

..  629,219 

Tba  above  table  shows  the  vines  grown,  grapes  sold,  and 
qnsntity  of  wine  made  in  Victoria  from  1862  to  1871 
inclusiTe.  The  acreage  of  'vineyards  in  Victoria  in  1861 
was  1,338  acres ;  it  is  now  6,446,  or  rather  more  than  a 
foorfold  increase.  Acreage  of  vineysrds.and  wine  made 
in  New  South  Wales  from  1861  to  1870  .— 


1861. 
1862. 
1863. 
1864. 
1865. 
1866. 
1867. 
1868. 
1869. 
1870. 


Ttncyatds.  Wine  made. 

tent.  gallons. 

,      1,583  90,791 

.     1,130  85,328 

.     1,469  144,888 

.      1,640  186,746 

,     1,849  161,298 

.     2,126  168,123 

,     2,281  242,183 

.     2,531  286,283 

.     8,116  412,587 

.     3,906  ......  460,321 


The  acreage  of  vineyards  in  New  Sonth  Wales  has  been 
more  than  doubled  danng  Vat  last  ten  yean,  and  the 


increase  in  the  wine  made  fivefold.  The  grapes  gathered 
in  1870  amounted  to  19,100  cwt.,  and  out  of  the  3,906 
acres,  679  acres  were  appropriated  to  table  use.  In 
addition  to  this,  about  2,000  gallons  of  brandy  were 
made  yearly.  The  following  table  shows  the  acreage  of 
vineyards  and  wine  made  in  South  Australia  from  1861 
to  1870:— 

Vineyards.  ynnn  made, 

acres.  gallons. 

1861 3,180     182,087 

1862 3,918     812,021 

1863 4,777     472,797 

1864 5,779     606.365 

1866 6,364     798,647 

1866 6,629     839,078 

1867 6,361     734,988 

1868 6,209     863.684 

1869 6,063     734,988 

1870 6,828     896,796 

If  the  colonies  continue  to  make  the  presept  rate  p(  pro- 
gress in  producing  wine,  they  will  not  only  force  ^reign 
wines  out  of  these  markets,  but  will  have  to  seek  other 
markets  for  their  own  wines. 

Observatories  in  France. — The  present  government 
has  by  decree  altered  the  arrangements  respecting  the 
astronomical  and  meteorological  services.  "Cbe  work  of 
the  Observatory  of  Paris  is  thus  defined : — 1.  The  study 
of  the  laws  of  the  universe,  founded  on  the  continuous 
and  systematic  observation  of  the  stars,  and  the  improve- 
ment of  the  methods  of  observation.  2.  The  stody  of 
meteorology  and  physics  in  France  and  abroad ;  the  con- 
centration, discussion,  and  publication  of  documents 
received  from  the  various  meteorolngical  stations  in 
France,  or  collected  by  Departmental  Commissioners ; 
the  preparation  of  dispatr^es  relative  to  the  variationt 
in  the  weather  in  the  interest  of  na'vigation  and  agri- 
culture. The  new  staff  of  the  Observatory  of  Paris  is 
settled  as  follows: — One  director,  four  titular  astrono- 
mers, three  of  whom  are  to  devote  themselves  especially 
to  astronomy,  and  the  foiuth  to  the  meteorology  and 
physics  of  the  globe ;  six  secondary  astronomers,  and 
two  secondary  physioists ;  with  odcnlators,  assistant 
astronomers,  and  physicists,  and  pupils,  from  amongst 
whom  assistant  astronomers  may  be  recruited.  'As 
salary  of  the  director  is  fixed  at  16,000  fr.,  and  that  of 
the  other  officers  from  1,600  to  8,000  fr.  The  director  is 
to  publish  annually  the  astronomical  observations  of  the 
preceding  twelvemonth,  with  the  reduction  of  suoh 
observations,  and  their  comparison  with  existing  theories. 
In  addition  to  this  it  is  his  duty  to  facilitate  the  studies, 
of  independent  savants,  astronomers,  and  physicists 
and,  if  need  be,  to  lend  them  the  aid  of  the  observatory. 
The  director  to  be  nominated  by  the  government  on  a 
doable  presentation  of  two  candidates  by  the  Bureau  of 
Longitude  and  the  Academy  of  Sciences,  &c.  The  Observa- 
tory to  be  inspected  annually  by  a  commissibn  composed 
of  members  of  the  Board  of  Longitude,  not  connected 
with  the  former  establishment,  members  of  the  Institute, 
and  five  other  persons  appointed  by  the  ministry.  The 
new  arrangements  for  the  Observatory  at  Marseilles  are 
similar,  though,  of  course,  on  a  comparatively  small 
scale.  Another  kind  of  observatory  is  proposed  to  bo 
established  in  the  Puy  de  Ddme,  on  a  plan  proposed  by 
M.  Allnard,  professor,  at  Clermont.  The  plun  is  to 
establish  a  meteorological  station  on  the  mountain  there, 
with  repeating  and  other  apparatus  at  Clermont  itsell^ 
and  to  connect  the  two  stations  by  means  of  the  electrio 
telegraph,  which  would  furnish  the  means  of  carrying 
on  a  number  of  important  simultaneous  experiments, 
and  to  send  to  Paris  each  morning  the  retumi  of  the 
observations  made  at  the  same  moment  on  the  mountajn 
and  in  the  plain.  The  cost  of  these  stations  is  calculated 
at  £4,000,  and  the  Minister  of  Public  Instruction  has 
given  half  the  amount.  The  authorities  of  the  Depart- 
ment of  Puy  de  Ddme  and  the  town  of  Clermont  are  ex- 
pected to  contribute  the  rest. 
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Avitralian  Opium. — ^It  has  been  tried  recently  in  Vic- 
toria, successfully  as  to  the  quality.  The  sum  of  lOs. 
per  pound  is  charged  for  doty,  and  as  much  as  SOs.  per 
pound  has  been  realised. 

A  Prize  awarded  at  the  Olympian  Oamet.— The 
members  of  the  Society  of  Arts,  to  whom  the  great  pic- 
ture of  Barry,  in  the  lecture-room,  is  familiar,  will  hear 
with  interest  of  the  discovery,  at  Capua,  of  the  Tase 
which  formed  one  of  the  prizes  at  the  Olympian  Gkimes 
at  Athens  in  the  year  332  before  the  Christian  era. 
This  prize  is  a  simple  painted  amphora ;  one  side  is  a 
figure  of  Pallas  Athens,  standing  bistween  two  colimms, 
throwing  a  jarelin,  each  column  being  surrounded  by  a 
figure  of  Yictory ;  on  the  other  side  of  the  Tase  is  a 
group  of  wresUers,  a  youth  looking  at  the  struggle,  an 
old  man  with  a  wand  in  his  hand,  and  the  judge. 
AboTe  is  inscribed  the  name  of  the  chief  magistrate  of 
the  City  of  Athens  in  the  year  quoted  above,  and  these 
words ; — "  Prize  of  Athens."  It  was  well  faiown  that 
prizes  g^ven  at  the  Olympian  Oames  consisted  of  wreaths 
and  o&er  objects  of  small  value,  though  immensely 
prized,  bat  probably  this  is  the  only  instance  of  such  a 
prize  having  come  down  to  modem  times  with  clear 
evidence  on  its  face  of  its  application.  The  collection  of 
painted  pottery  of  the  period,  in  variotis  museums,  is 
immense,  but  few  fictile  vases  possess  more  interest  than 
the  one  now  discovered. 

Oxygen  and  Ozyhydrogen  6m. — A  lively  discossion 
is  going  on  in  scientific  and  other  circles  relative  to  Mil. 
Tes8i6  du  Motay  and  Co.'s  proposals  for  applying  oxygen 
gas  to  the  lighting  of  streete  and  houses,  and  also  to 
mann&otnring  purposes.  M.  Tessie  du  Motay's  process 
has  been  public  for  some  time.  It  consists,  in  a  few 
words,  of  charging  elliptical  retorts  each  with  300  kilo- 
grammes of  a  miztnte  composed  of  three  parts  of  man- 
ganate  of  soda  and  one  part  of  oxide  of  copper  intimately 
blended  together.  Those  retorts  are  said  to  yield  each 
35  cubic  metres  of  oxygen  gas  in  eight  operations,  each 
ocoap}ring  three  hours.  Eight  such  retorts  are  in  work- 
ing order  at  the  company's  works  at  Pantin.  A  steam- 
engine  of  20  horse-power  nominal  is  used  to  inject  com- 
pressed air  into  the  retorts,  to  compress  the  gas  in  the 
cylinders,  and  to  supply  the  necessary  steam  for  the 
disengagement  of  the  oxygen.  The  applicability  of  the 
mixed  gases  to  lighting  purposes  is  discussed  with  much 
asperity,  but  this  may  be  attributed  in  part  to  objections 
of  the  gas  company  which  supplies  all  Paris,  and 
naturnlly  is  tenacious  of  its  monopoly.  MM.  Tessi6  du 
Hotay  and  Co.  have,  however,  applied  to  the  Mmiicipal 
Council  of  the  city  for  permission  to  lay  down  mains  and 
supply-pipes  for  the  distribution  of  oxygen,  and  it  is 
believed  that  the  application  will  be  acceded  to.    The 

Erice  of  the  gas  is  also  fiercely  disputed.  On  the  one 
and,  it  has  been  declared  that  the  actual  working  cost 
is  not  more  than  16  centimes  the  cubic  metre,  while,  on 
the  other  hand,  it  is  assorted  that  it  cannot  be  sold  at  a 
profit  at  a  lower  rate  than  If.  70c.  the  cubic  metre ; 
the  Tessi^  du  Motay  Company  would  seem  to  have 
settled  this  latter  question  by  issuing  a  public  notice,  to 
the  effect  that  as  soon  as  the  mains  and  pipes  can  be  laid 
down,  oxygen  gas  will  be  sold  to  the  public,  either  for 
lighting  purposes,  the  smelting  of  meteib,  or  other  mann- 
fiicturing  purposes,  and,  above  all,  for  the  purification  of 
the  air  in  houses  and  hospitals,  at  a  price  not  exceeding 
one  franc  the  cubic  mitre,  the  company  taking  upon  itsefi 
the  entire  cost  of  the  necessary  means  of  supmy.  The 
subject  is  one  of  great  interest,  and  as  M.  Tessid  du 
Hotay  and  his  partners  ought  certainly  to  know  what 
their  products  cost,  there  seems  a  fair  probability  that 
pure  oxygen  will  be  placed  at  the  disposition  of  the 
manufacturer  at  a  moderate  cost.  The  application  of 
this  gas  to  business  purposes  seems  far  more  promising 
than  that  of  its  genend  use  in  street  or  house  lighting. 
The  necessity  for  two  sets  of  pipes  and  two  metres,  one 
for  each  of  the  gases,  and  the  nicety  required  in  regu- 
lating th«ir  proportions,  ar«  likely  to  present  conaideiMle 
difficulties  in  practice. 


The  CoffM  Plant  for  Kaglish  Agrienltoi*.— Ur.  H. 
Orafton  says,  in  the  Oardena't  Chnniett:  "About  48  yoais 
ago  a  relative  of  mine,  living  in  Canterbury,  planted  aiboot 
an  acre  of  coffee,  which  grew  up  to  great  perfectioii, 
and  was  looked  upon  by  the  snrroundmg  ftrmers  as  a 
sort  of  'ninth  wonder;'  upon  my  great  uncle  gains 
one  fine  day  to  cut  it  down,  he  found  to  his  duiuy 
that  the  Excise  officers  had  ruthlessly  set  fire  to 
it  dL  'Tea,'  said  his  widow  to  me,  showing  me  ft* 
spot,  'the  law  is  as  strong  as  Sampson ;_  it  has  nssd 
foxes  and  firebands  to  bum  down  a  beautiful  crop,  b»t 
its  smoke  and  wrong  have  ascended  on  hij^  sua  a  aieit- 
fice !  You'll  live  to  see  coffee  fro6--yeB,  and  kop 
too!'  stamping  her  feet  only  as  a  KentUi  -wofBsa 
could  who  all  her  life  had  been  under  the  Extme.  No», 
sir,  I  have  lived  nearly  half-a-oentuiy  after  her  propliacf 
about  the  hop  has  been  verified,  and  I  did  think  tbe 
coffee  tax  would  have  died  a  natural  death  too.  _  Alst! 
no.  But  notwithstanding  this,  af  the  spring  u  nor 
advancing,  it  will  be  well  worth  while  if  some  of  oar 
Kentish  or  other  farmers  will  make  experiment  and  plaat 
the  coffee  berry  forthwith  ;  then,  perhaps,  aorae  OM 
besides  Mark-lame  may  see  the  benefit.  The  Oaater. 
bury  level  line,  in  the  parish  of  8t  Dnnatan'i^  now 
works  over  this  almost  sacred  bit  of  land." 
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XESTIV6S. 


OBDnrABY  KSETnrOS  OF  THX  BOuJLKzi. 
Wednesday  evening  at  eiglit  o'clock. 
Mat  29.— Derby-day.— Ab  metting. 

CAHTOB  LECirrBBS. 
The  condnding  Lectnre,  on  "  SQicatea,  SiH- 
cides.  Glass,  and  Glass  Painting,"  by  Prc^flflHr 
Babff,  will  be  delivered  as  follows : — 
Lbcttjiu!  Vn.— Mohdat,  27th  Mat. 
Silicates  as  Painting  Vehicles,  and  some  other  of  ihar 
Usefhl  Applications  in  the  Arts. 

IHSIA    CONTSSEVCE. 
On  Jttne  7tli  a  Conference  will  be  W4  at 
half-past  four,  on  "  Engineering  Edncatun  in 
India,"  to  be  opened  by  Mr.  Htdb  Clabkb. 


BCUMTUfXg  XBEinrOS  70B  THB 

MOII.....80CIETT  OF  ABT«  S.^fantorl-etonfc    IJ«tl!««; 

"  On  SlllcatM.  MllddM,  OUh,  and  OIsM  Faiiitli«.~ 
Social  Sdenc*  AnocUUnn,  8.    Mr.  Edwin  Ch^irtnk.  C  J, 

•'  On  th«  Dntin  of  Offlosrs  of  Rtalth,  and  the  flapantiaa 

of  Private  PraoUoe  from  tbs  Pabllo  Mtdlcal  Sarrla*." 
London  Initltotton,  4.     Prof.  BuUoy,  ••  On  BIwisntK? 

BoUny." 
Royal  Qeognphleal,  1.    Annoal  Moetlnf. 
Brttiib  Archltaoti,  8. 

Toss.  ...Medical  and  Chlraiglail,  S|. 
CMl  Englnecn,  8. 

Boyal  IniUtotioB,  S.     Mr.  E.  B.  Tylor,  "  Dsvalofl 
of  Belief  and  dutom." 

WiD.....RoyaI  Society  of  Literataie,  8|. 

Tfliiu...Boyal,  8}. 

AnUqoariea,  8|. 

Royal  ln>tltatton,3.   Prof.TyndaU  "On  Heat  and  U^kt* 

London   Inetltiitloa.    7).       Mr.    Walter   Hoel    Bartify, 

"  Experimental  Evldenoe  sgaisat  the  Spootaneoas  Om«- 

ntlon  of  LMog  Tblngt." 

Fbl Boyal  IntUtntion, ».     Mr.  E.  J.  Foyntar,  "Old  aad  Xw 

Art." 


8iT......Jtonl  Inetitntlon,  3.     Prof.  Boaooe,  "  Oa  the  < 

AotioB  of  Light." 
Actnarlee,  S.    Aminal  Heetittf . 
BoyalBobootorMlnWiS.   Dr.CoUnld.xOBOaolofr.* 
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|g  mtnnnmittMmtfer  Iht  aatlttt  thould  b«  mldmatd  l«  Om  Stcntary, 
Mtm-Unt,  JtUlfId,  Lmim,  W.C. 


XHSOWKEXT  FVHI). 

Members  and  othera  who  proiiose  to  oon- 
ribate  by  donation  or  subscription  to  the  £n- 
lowment  Fond  for  the  Society  of  Arts,  are 
equested  to  cross  all  cheques  through  Messrs. 
/outts  and  Co.,  the  Society's  bankers,  and  to  for- 
ward the  same  to  the  Secretary  or  Financial 
Dfficer  at  the  House  of  the  Society  of  Arts,  John- 
itreet,  Adelphi. 

The  following  letter  has  been  received  by  the 
I7oancil  from  Mr.  Thomas  Twining  : — 

Sta  —I  think  I  cannot  better  endeaToor  to  promote 
be  pvopoMd  formation  of  a  pennaaent  Endowment 
i'unl,  than  by  doing  what  is  in  mj  power  towards 
mabling  the  Society  to  create  at  onoe  a  specimen  of 
.hose  active  and  practical  openttions  which  it  would  be 
i.be  purpose  of  the  fund  in  question  to  perpetuate. 
With  thia  view,  I  take  the  liberty  of  begging  you  to 
submit  to  the  Cooncil  the  following  proposal : — 

I  shnll  be  happy  to  pUce  at  the  disposal  of  the  Coon- 
cil a  yearly  sam  of  £50  for  three  years,  provided  a  suf- 
Bciunt  farther  amount  be  secured,  either  by  donations 
ind  subscriptions,  or  out  of  the  Society's  ordinary  means, 
Tor  obtaining  for  that  period  the  services  of  a  special 
[>ffioer  of  known  zeal  and  abilities,  for  taking  charge  of 
the  work  to  be  done  in  .the  section  of  chemistry  or 
phyeios,  applied  to  msnu&cturing  and  commercial  pur- 
poses.— I  am,  &c., 

T.  TwiNWo. 
PenTB-bonse,  Tfrfokanham,  Uif  Mth,  I87i 


Sm, — On  what  ground  can  the  Society  of  Arts  ask 
per»on»  who  are  not  members  to  contribute  funds  ?  Does 
the  Royal  Society,  for  instance,  receive  money  except 
from  the  aubacripOons  of  its  own  fellows  f  Is  it  not 
beueith  the  dignity  of  science  to  receive  contributions  for 
purposes  of  public  utility  from  the  public  ?— I  am,  &c., 
A  Rbasbk  of  thb  "  Joobnal." 


Sib, — It  was  my  intention  to  "have  pursued  the  history 
and  relation  of  the  variuua  hospittJa  established  in  and 
about  LuinJon  little  more  than  a  century  since,  and  to 
have  shown  how  intimately  many  of  tbem  were  related 
to  the  industrial  history  anid  progrrss  of  the  times.  Thus 
the  persecution  which  drove  the  silk  weavers  of  France 
from  their  own  country  to  settle  in  England  created  at 
Mar-tlesaeld,  and  also  in  our  midst  at  SpitalSelds,  an  in- 
dustry that  has  ever  since  baaa  one  of  the  chief  industries 
at  thH  cast  end  of  London.  At  the  same  time  that  an 
mdostry  was  created  for  fntm«  generations  of  our  own 
Peopk,  it  was  at  tha  coat  of  much  misery  and  wretched- 


ness  to  those  wh«^  for  conscience  sake,  had  beoome 
settlers  in  a  foreign  land.  Many  were  there  who,  ■•- 
duced  to  poverty  and  suffering  from  the  infirmitiea  of 
age,  or  left  destitute  by  the  duath  of  husband,  brother, 
or  feiend,  were  driven  as  mendicants  to  ask  for  charitabls 
aid.  For  the  relief  of  such  the  French  Hospital  was 
established  in  1708,  and  to  French  settlers  and  th«r  de- 
scendants its  doors  are  still  open.  It  is  soiiruely  neces- 
sary for  me  to  add  how  largo  an  interest  the  Suciety  of 
Arts  took  in  the  weavers'  art.  A  reference  to  the  index 
of  the  Society's  Tramaction*  will  show  how  nurasrous 
have  been  the  awards  it  has  made  to  Spitalfields  weavers 
for  improvements  effected  in  the  machinery  and  ap- 
pliances used  in  their  industry — an  interest  it  still 
maintains.  Our  Society  looks  forward  most  anzioosly 
to  the  time  when  some  technically-educated,  intelligeat, 
and  enterprising  workman  will  develope  and  apply 
the  enormous  power  of  electricity  which  Bunelli  hae 
shown  to  be  available,  and  capable  of  being  applied, 
not  merely  in  the  production  of  simple  fabrics,  but  of  so 
enriching  them  in  ui  elabotmte  and  artistic  manner  as 
to  give  a  new  character  to  the  products  of  the  loom,  and 
open  up  fresh  demands  and  new  markets  for  the  work  of 
the  silk  weavers.  An  able  account  of  Bonelli's  loom, 
written  by  our  respected  Secretary,  Mr.  Fuster,  will  be 
found  at  page  207,  vol.  8,  of  the  Society's  Journal. 

I  must,  however,  re^iin  from  prooeedinp  with  the 
review  I  had  contemplated,  from  a  fear  that  I  may  not 
merely  tire  your  readisrs,  but  so  iax  exceed  the  limits  of 
space  at  your  disposal  in  the  Journal  as  to  exclu4«  my 
letters  from  its  pages  altogether.  I  wiU,  therefore, 
merely  add  that  the  French  Hospital  was  erected  on 
land  purchased  in  1716,  and  known  as  "Golden  Acre," 
situated  in  the  parish  of  St  Oiles,  CMpplegate,  in  &e 
city  of  London.  The  land  was  purchased  from  tike 
Ironmongers  Company,  for  a  term  of  990  years,  and  an 
additionfu  and  adjoining  plot  of  ground,  making  in  all 
about  four  acres,  was  aJso  purchased  from  the  Corpora- 
tion of  the  city  of  London  m  1736.  The  site  thus  pre- 
served to  us  in  the  City  was  recently  rented  by  the 
Corporation  for  the  improvement  of  middle  class  loca- 
tion, and  extensive  schools  were  opened  there,  which 
owed  their  existence  to  the  untiring  energy  and  perse- 
verance of  the  Bev.  William  Bogers,  one  of  the  vice- 
presidents  of  the  Society  of  Arts.  The  old  Frsach 
Hospital  buildings  were  altered  and  adapted  for  class- 
rooms, and  a  now  hospital  has  been  erected  and  opened 
by  the  corporation  of  the  French  Hospital  in  Wick- 
lane,  Victoria.park,  South  Hackney.  The  Middle-Class 
Schools  have  recently  been  removed  to  new  and  more 
commodious  buildings,  which  have  been  erected  in 
Cowper-street,  Finsburj'. 

The  necessity  for  an  improved  education  of  the  artima 
of  this  country  was  made  abundantly  apparent  on  the 
visit  of  the  French,  Oerman,  and  Swiss  workmen  to  the 
Exhibition  of  1861.  To  correct  the  deficiency  of  our  own 
workmen  the  Society  of  Arts  instituted  its  systems  of  ex- 
aminations, and  established  the  Union  of  Literary  and 
Scientific  Institutions. 

The  examinations   of  the  Society  of   Arts  and  the 

{)rizea  and  certificates  awarded  in  conne<^on  with  them, 
ed  to  the  middle-class  examinations  of  Oxford  and  Cam- 
brid^,  which  have  since  been  established.  To  iiulaoe 
continuity  of  study  in  the  classes  of  the  institutions  ia 
union  wiUi  the  Society  of  Arts,  the  Prince  Consort,  then 
president  of  the  Society,  instituted  anrl  gave  a  priso  of 
£26  Ss.  yearly,  to  the  most  successful  student  of  three 
consecutive  years,  which  prize  is  still  continued  by  Her 
MostGracious  Majesty  the  Queen.  The  government  have 
now  enacted  that  every  child  shall  bo  educated,  and 
educational  boards  have  been  established  throughout  the 
country,  to  carry  into  effect  the  enactments  of  the  legis- 
lature. The  Society  of  Arts  has  not,  however,  relin- 
quished its  work  for  improving  the  education  of  the 
workman,  but  is  now  instituting  a  system  of  technical 
examinations,  whereby  to  test  the  knowledge  of  the 
artisan  ninins  of  ths  ralatioa  of  science  to  industry. ,  p 
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I  hjive  endeavoored  briefly  to  point  oat  a  fetr  &eta 
•bowing  the  ralation  of  hoapitals  to  iadostry,  art,  and 
edncation,  and  the  interest  which  the  Society  of  Arts 
has,  _  and  ii  atiU  taking,  in  such  works,  both  from  a 
diaritable,  artistic,  and  educational  point  of  view.  Our 
Society  has  raised  some  institutions  and  aided  others, 
while  it  has  at  the  same  time  been  the  pioneer  of  new 
systems  of  action  which  have  led  to  the  improvement  of 
both  the  education  of  the  artisan  and  the  industries 
which  they  have  followed,  but  to  this  I  shall  again  haye 
to  refer.  I  had  also  purposed  goine  somewhat  folly  into 
the  history  and  work  done  by  another  class  of  institu- 
tions which  exist  in  our  midst,  vis,,  the  Trade  Guilds, 
but  the  same  reason  which  has  induced  me  to  draw 
what  I  had  to  say  on  hospitals  to  a  dose,  compels  me  to 
oonfloe  myself  to  a  mere  recital  of  the  history  of  their 
origin,  and  an  indication  of  the  work  they  were  estab- 
lished to  carry  out,  and  that,  with  your  permission,  I 
will  do  as  briefly  as  I  can  in  my  next  letter. — I  am,  &c., 

H.O.  H. 


AHHOinrCEMEHTS  BT  THE  COUHCIL. 


8HIFB'  LIFE  BOATS. 


Tbe  Committee  met  on  the  28th  May,  at  three 
o'clock.  Present : — Mr.  Seymour  Teulon  ( Vice- 
■Ohairman  of  Coancil)  in  the  chair,  Vice-Admiral 
Ryder,  and  Captain  Ward,  K.N.  It  was  arranged 
that  the  actual  trials  should  take  place,  in  the  pre- 
sence of  the  Committee,  on  Tuesday,  the  30th  of 
July.  Further  particulars  will  be  announced  in 
iature  Joumais. 

OOWEBSAZIOVS. 

The  Society's  Conversazione  is  fixed  to  take 
^ce  at  the  Bonth  Kensington  Museum,  on 
Wednesday,  tbe  19th  June.  Tickets  are  issued 
to  the  Members  this  day. 

xsxoBiAL  wnrsow  nr  si.  pavl's. 

In  connection  with  the  Thanksgiving  in  St. 
Paul's  for  the  recovery  of  H.R.H.  the  Prince  of 
Wales,  the  President  of  this  Society,  it  has  been 
raggested  that  the  Society  should  provide  a 
Memorial,  in  the  form  of  a  Painted  Window,  to 
be  set  up  in  the  Cathedral,  thus  helping  at  the 
game  time  to  complete  the  decoration  of  the 
interior  of  that  edifice. 

The  Council,  therefore,  propose  to  the  Members 
•  ihat  a  fund  for  this  purpose  should  be  raised 
among  them  by  subscription,  each  member  of 
the  Society  being  at  liberty  to  subscribe  Five 
Shillings  for  himself,  and  the  like  sum  for  each 
member  of  his  family.  It  is  estimated  that  the 
"window  will  coat  not  less  than  £700. 

Members  willing  to  aid  the  Council  in  this 
•work  are  requested  to  fill  in  the  Form  which 
bas  been  sent  to  them,  with  the  amount  ot 
Subscription,  and  return  it  to  the  Secretary. 
Post-office  Orders  should  be  made  payable  at  the 
Oharing>crosA  oflSce,  to  Mr.  Samuel  Thos.  Daven- 
port The  first  subscription  list  amounted  to 
iB861  8b.    A  further  liat  will  shortly  be  pablished. 


TXPSOYEB   CABS. 

The  Council  of  the  Society  of  Arts  offer  ike 
following  Prizes : — 

One  Prize  of  £60  for  the  best  improved  Cab 
of  any  description. 

Two  Prizes  of  £20  each  for  the  next  two  best 
Two  Prizes  of  £10  each  for  the  next  two  best 

The  competing  Cabs  must  be  exhibited  at  the 
International  Exhibition,  to  be  held  in  South 
Kensington  in  1878,  and  on  their  delivery  at 
the  Exhibition  Buildbg  they  most  be  certified 
to  tbe  satisfaction  of  the  Judges  as  having  beea 
in  regular  use  in  the  streets  of  London  for  three 
months  previously.  They  must  be  delivered  on. 
or  before  the  first  Saturday  in  April. 

The  Council  consider  that  the  Cabs  now  in 
use  in  London  are  especially  defective  in  the 
following  particulars : — 

1.  Want  of  room,  both  as  regards  tbe  fooi- 
wheelers  as  well  as  the  Hansoms. 

2.  The  seats  in  the  four-wheelers  are  too  B^ 
not  commodiously  made,  and  the  space  xada- 
neath  is  lost. 

'i.  Difficulty  of  getting  in  and  out  of  tbe 
Hansom,  by  reason  of  tbe  height  of  tke  step  as 
well  as  the  interference  of  tbe  large  wkccb. 

i.  The  arrangements  for  opening  and  doang 
the  window  in  the  Hansom. 

5.  The  confined  space  and  want  of  ventilatioB 
in  the  Hansom  when  the  window  is  closed. 

6.  Imperfect  locking  of  tbe  wheels  in  four- 
wheelers. 

The  Council  desire  to  point  out,  for  the  ooo- 
sideration  of  those  likely  to  compete,  tb*t  in 
Continental  and  some  English  towns  there  is  to 
be  found  a  very  convenient  class  of  open  carriages, 
termed  Victorias,  as  well  as  carrii^es  wbich 
admit  of  being  opened  or  closed  at  the  optioB 
of  the  passenger. 

A  suggestion  for  a  cab,  to  be  used  either  dosed 
or  open,  has  been  brought  before  the  Council, 
and  a  model  submitted.  The  principle  might  be 
adapted  to  existing  four-wheelers,  but  the  Council 
do  not  prescribe  this  model  or  any  special  form  of 
carriage ;  they  are  content  to  point  out  some  of 
the  more  obvious  defects  in  the  existing  carriages, 
and  to  draw  attention  to  what  has  been  twoA 
convenient  in  other  towns,  leaving  it  entirely  open 
for  competitors  to  effect  improvement  in  any  way 
they  may  think  best,  whether  by  improvementi 
on  existing  forms  and  contrivances,  or  by  entirely 
novel  forms  and  arrangements. 

The  Council  reserve  to  themselves  the  right  ot 
withholding  all  or  any  of  the  above  prizes,  as  the 
judges  may  report 

SUBSCEXFTIMra. 

The  Lady-day  subscriptions  aie  dae^  aai 
should  be  forwarded  by  <^eqae  or  Foat-oSm 
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order,  crossed  "  Coutts  and  Co.,"  and  made 
payable  to  Mr.  Samuel  Thomas  Davenport, 
Pinanoial  Officer. 


P&OCEEDIHOS    07    THE    SOCIETT. 


oEAnrm  fassaoe. 

SwiNO  Cots  pob  Sia-totaqes. 
The  late  Sir  John  Herschel  took  much  interest 
in  this  snbject,  and  the  following  correspondence, 
in   which  he  took  part,  is  extracted  from  the 
Journal : — 

I  beg  to  submit,  for  the  consideration  of  the  Society 
of  Arts,  the  following  mode  of  suspending  a  cot  on  ship- 
board, where  a  whole  cabin  is  disposable  as  a  sleeping 
apartment  (the  cot  being  removable  in  the  day  time),  as 
haying,  from  experience  in  a  voyage  to  the  Cape  and  back, 
found  it  productive  of  a  degree  of  comfort  &x  surpassing 
any  of  the  ordinary  arrangements  of  swing  cots  or  beds 
on  jimbals  which  I  have  seen  adopted;  affording  an 
jnTalid,  in  the  roughest  weather,  the  most  complete  im- 
munity from  all  the  ordinaty  causes  of  complaint  arising 
from  tiie  pitching  and  rolling  of  the  vessel,  and  entirely 
obviating  any  tendency  to  sea-sickness.  Ito  principle  u 
the  reverse  of  free  or  jimbal  suspension,  and  relies  on 
friction  as  a  means  of  deadening  oscillation.  As  the 
figures  annexed  will  speak  for  themselves,  no  lengthened 
description  will  be  needed ;  and  I  will  only  add,  as  re- 
gards expense,  that  it  may  be  fitted  up  by  any  ordinary 
carpenter  and  blacksmiUi  at  the  c(»t  of  a  very  few 
«hillings._ 

Fig.  1  is  the  interior  view  of  a  cabin  with  the  cot,  g,  h,  i,J, 
suspended  by  the  dews,  v,  p, «,  t,  u,  lo,  from  the  hoo^  v,  w. 


at  the  end  of  the  cot-pole,  e,f,  which  is  itself  suspended 
by  cords  or  light  iron  rods  a,  e,  i,  e,  a,  d,  b,  d,  of  precisely- 
equal  lengths  (when  equally  stretched),  and  which  (if 
o^ds)  are  firmly  knotted  (so  as  not  to  run)  to  the  rings, 
e,  d,  on  the  upper  side  of  the  pole,  and  are  furnished  with 
hooks  at  their  upper  ends,  a,  b,*  attachable  when  in  use 
to  rings  screwed  on  the  starboard  and  larboard  side  of 
its  medial  line,  or  right  athwart  ship,  into  the  ceiling  of 
the  cabin,  the  planes  of  which  should  be  adjusted  fore 
and  aft.  The  cot-pole  should  lie  exactly  horizontal,  and 
truly  fore  and  aft  when  the  ship  is  at  rest,  and  the 
lengths  of  the  cords  or  rods,  a,e,b,e,a,d,  b,  d,  should  be 
adjusted  accordingly. 

/,  e,  m,  m,  n,  n,  o,  /,  i,  is  a  friction  band  (cord  is  better 
than  woollen  list,  which  creates  too  much  friction),  at- 
tached bjr  loops,  k,  I,  to  the  fore  and  aft  walls  of  the  cabin, 
and  passing  into,  through,  and  round  the  cot-pole  in  the 
manner  represented  in  Fig.  2  and  Fig  3 ;  the  latter  being 
a  section,  through  the  axis,  of  one  end  of  the  cot-pole, 
showing  the  channel  through  which  the  friction-band 
enters  and  emerges  at  either  end.  It  is  needless  to  re- 
mark that  all  this  part  of  the  work  must  be  smoothly 
rounded,  to  avoid  cutting  the  band. 

P)  9t  r,*,iB  a  stout  pack-thread  attached  to  the  cot  at 
Hia  foot,  at  p,  q,  and  passing  through  rings  q,  r,  screwed 
into  the  ceiling ;  the  pack-thread  being  so  tightened  by 
trial  as  to  destroy,  by  its  friction  on  the  rings,  the  effect  of 
the  ship's  roll,  as  the  friction-band,  I,  m,  »,  k,  effectually 
does  that  of  its  pitch. 

The  figures  are  on  no  precise  scale,  which  must  depend 
on  the  dimensions  of  the  cabin.  The  cot  should  hang 
about  a  foot  from  the  floor,  and  the  height  of  the  pole 
should  be  adjusted  accordingly.  But  every  pirt  here 
figured  is  essential  to  the  well-working  of  the  concern, 
and  sught  on  no  account  to  be  departed  from  by  Qie 
workmen  employed  to  construct  it. 

In  the  day  time  the  cot  may  be  removed  and  stowed 


•  These  books  ehould  bo  veil  oiled,  or  tbey  will  ecroop  hontbljr. 
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away  as  usual,  and  the  cot-pole  put  out  of  the  way  on 
the  hooks,  x,  y,  under  the  ceiliag,  with  the  line  rolled 
lonnd  it.  When  the  bands  wear  they  are  easily  replaced 
by  new  ones. 

I  yenture  to  recommend  the  principle  hero  employed 
(the  quieting  of  oscillations  by  friction  in  lieu  of  per- 
petuating them  by  the  usual  modes  of  free  suspension] 
with  proper  adaptation  to  the  special  case,  for  banging 
ships'  barometers ;  for  suspending  a  chair  for  b  lescopic 
observation  at  seii  (for  which  a  stiff  rope  or  end  of  cable 
fixedly  attached  at  the  upper  end  might  be  worth  try- 
ing) ;  for  swing  trays,  lamps,  &&,  on  shipboard. 
I  am,  £c., 

J.  F.  W.  HsBSCBZL. 
OolUngvood,  Dec.  18, 18M. 


noarse,  ia  a  shitrp  stop;  this  the  spring  prevents.     It  will 
be  for  farther  experience  to  show  how  best  to  adapt  tlie 
spring.     I  have  carried  the  experiment  so  far  that  w« 
can  see  reason  to  believe  a  great  boon  may  be  thna  pro- 
vided for  many  who  suffer  at  sea ;  in  fact  there  ia  no 
'loubt  bat  that  small  cabins  as  well  as  cota  migrht  Im 
6Ued  on  this  plnn,  with  more  or  Ins  mooass.      I  hKv« 
ventured  to  lay  the  particulars  before  yon,  trusting  tbst 
you  will  excuse  the  trouble,  if  th^  do  not  interest  yoa  ; 
bat  you  will  be  able  to  tell  me,  I  believe,  what  is  the 
best  plan  to  adopt,  to  prevent  the  idea  being  patented  by 
some  one  who  might  make  it  a  dear  mon<^Iy,  at  least 
the  patentee  might  prevent   othera   trying  to  impioTe 
npon  it,  so  that  the  benefit  mi^t  be  restricted  instwid  c^ 
extended.    I  fear  that  if  I  put  myself  in  comrnnnicatiaM 
with  any  one  who  would  carry  out  farther  experimemti^ 
he  might  wish  to  monopolise  any  good  in  it,  or  expect 
me  to  meet  the  expense  of  experiment  and  jiatsnt     I 
seek  no  profit,  and  want  no  loss.  I  estimate  that  it  woald 
require  a  cnbin  lift,  by  5ft.  6in.  to  give  the  berth  fall 
swing.  At  first  I  made  a  working  model,  which  answcrai 
wpII,  hut  the  practiciil  test  has  been  satisfactory  with  a 
fuU-hized   cot.      Yet  frequent  experiments  in  crowds^ 
steamers,  full  of  sick  passengers,  test  more  than  my  pbika- 
thropy  and  the  invention. 

I  am,  &c., 

JoBH  Bcjosm. 
DoTor,  October  Itb,  iset. 


Bib, — WiJl  you  kindly  advise  what  I  should  do  under 
the  following  circomstanrps :  — I  ha  ve  been  much  interested 
lately  in  the  papers  pabli8h«d  in  the  Journal  of  lite  Society 
ofArtt,  with  reference  to  the  Channel  pHSsage ;  and  while 
pasaing  a  few  weeks  here  I  have  been  trying  to  overcome 
one  great  obstacle,  or  rather  diffioalty.  that  many  pas- 
•eageta  encounter.  Captain  Morgnn,  the  saperintendent 
<tf  uui  mail  packets,  and  the  captain  of  La  France,  hnve 
kindly  helped  me  to  carry  out  my  experimonta.     The 
weather  has  not  been  quite  rough  enough  lately  to  con- 
tinne  them  ;  but  one  day,  when  I  crossed  twice,  there  was 
a  capital  opportunity,  and  a  heavy  cross  sea.  I  had  a  cot 
made  on  a  piinoiple  that  may,  with  many  persons,  pre- 
vent sea-sickness ;  it  was  rigged  in  the  fore-cabin,  where       Sib, — As   Mr.  Scaiih,  in  ike  last    nmnlia'  d  flw 
fiiere  was  moat  motion.    'While  I  remained  in  the  cot,  I    Journal  of  the  8»eiety  of  Arte,  requested  your  tdntt  m 
Icept  well ;  hut  when  I  left  it,  I  was  as  ill  as  any  of  the    to  the  best  course  for  him  to  pursue  in  bnngiiig  to  per- 
zest ;  when  I  returned  I  was  well  again  ;  though  I  dare-    fection,  and  introducing  into  general  aoe,  lus  flin  far 
ny  there  is  still  room  for  improvement.    As  space  is    rcdmiing  or  annihilating  the  effect  of  pitofaing  and  nili&V| 
needed,  it  would  only  answer  in  state-rooms  or  special   of  a  ship  on  a  suspended  cot,  and  so  relieving  Undtnia 
calnBS,   and  would   be   more   suitalile   for  steaaiers  or   of  that   scourge  uf  cumfort  in  voyages — eea-sict  iims^ 
Tessels  much  larger  than  the  present  mail  boats.     How-   allow  ine  to  suggest  to  ^oo,  as  one  thing  to  which  it  may 

ever,   special  cabins   might   be   supplied  and  paid  for    »---•--«-'-*- -•——'^  ■" " — ^ — ' -' 

accordingly.  The  point  I  desired  t»  attain  was,  to  have 
a  berth  that  would  keep  horizontal  under  any  circum- 
stances. The  difficulty  to  overcome  was  the  independent 
motion,  that  is,  either  twisting  or  getting  too  much  way    plan  was  deviiied  (in  1833),  which,  as  there  stated,  prore<{ 


be  dtwrable  to  direct  his  attention,  a  perusal  of  my  c 
municution  to  the  Society  on  the  same  subject,  entitled, 
'  A  Swing  Cot  for  Sea  Voyages,'  printed  in  the  Jowital 
of  the  Society  of  Arte  for  Jsin.  4,  1861.      At  the  time  my 


on,  after  the  pitch  or  roll  of  the  vessel.  The  first,  the 
twisting,  is  quite  overcome  by  hanging  the  cot  from  two 
or  four  hooks,  four  being  preferable,  six  or  seven  inches 
apart.  The  second,  or  independent  swing,  cannot  quite 
be  overcome,  but  it  must  not  be  stopped  ahm|itly  ; 
therefore,  below  the  berth,  in  the  exact  centre,  directiy 
perpendicular  from  the  hooks  by  which  it  is  bnng,  I 
placed  vulcanised  india-rubber  springs,  "  aronmulators," 
such  as  serve  to  keep  doors  shut.  They  "give."  but  yet 
always  tend  to  bring  the  berth  back  steadily  to  the 
exactly  horizontal  position.  They  must  not  be  too 
strong,  nor  too  pliant.  Further  experiments  would  show 
how  strong  or  how  many  miirbt  be  heat  used.  I  think 
four  medium-sized  would  sufiiro.  but  they  should  m>-et  in 
the  centre  of  the  bottom  of  the  berth,  though  it  would 
be  an  advantage  to  have  the  other  ends  spread  over  the 
deck  Qoor,  so  that  all  the  power  might  not  be  caught  at 
once.  I  only  had  two ;  one  week,  one  strong,  first  in 
line,  then  fastened  together  alongside ;  but  even  then 
they  were  not  strong  enough  to  overcome  the  swing  in 
one  direction,  though  a  touch  of  the  hanrl  siifiicod  to 
steady  the  cot.  As  the  eye  would  be  nffpctwl  by  the 
motion  of  the  ship,  though  the  cot  kept  still,  either  cur- 
tains must  bo  nsed  or  the  eyes  must  be  kept  dosed.  I 
have  therefore  added  curtains ;  they  need  not  be  quite 
opaque.  An  ordinary  hammock  hangs  from  both  f-nds 
stretched  out,  not  compressed,  so  that  in  one  way  the 
full  motion  of  the  vessel  is  experienced ;  by  cnntnicting 

nto  six  inches  the  motion  that  would  he  given  to  six 
feet,  or  2}  feet  length  or  breadth,  a  very  nearly  hori- 
sontal  position  can  be  maintained.  In  addition  to  the 
spring-band,  a  slack  rope  might  be  flistened  below,  to  keep 
the  cot  within  the  extreme  limit  of  the  cabin  ;  but  if  the 

rope  has  no  spring,  or  is  made  too  tight,  the  effect,  of 


completely  successful,  and  a  source  of  anspeakaUe  com- 
fort during  a  long  vogage,  often  in  a  very  agitated  sea, 
the  use  of  Mr.  Brockedon's  india-rubber  ties  had  not 
become  common.     It  is  very  likely  that  Mr.  Bcarth's 
proposal  for  their  use  may  prove  available  (though,  in 
case  of  fracture,  on  a  long  voyage,  they  are  not  so  aanly 
replaced  as  cord  or  pack-thread) ;    and,  in  the  event  of 
their  adoption,  I  would  suggest  the  use  of  foiir  such, 
radiating  upwards  from  a  ring  in  the  cabin  floor,  tw 
tically  below  the  centre  of  the  cot  (to  attach  to  its  fnr 
comers),  rather  than  downwards  from  the  cot  centre  to 
four  rings  in  the  floor  as  proposed  by  Mr.  Scarth.  Being 
on  the  subject  of  clastic  bands,  allow  mo  to  refer  to  s 
suggestion  which  I  took  occasion  to  make  some  time  ago, 
relative  to  the  proposed   transfer   of  a  very  delicate 
astronomical  instrument   over  a  long  and  mde  land 
joomey,  viz.,  its  saspension  by  a  set  of  such  bands. 
radiating  from  it  in  all  directions — upwards,  downward! 
and  sideways  in  the  interior  of  an  iron  cage,  free  of  sQ 
contact  (Mahomet's  coffin-Uke)  the  whole  to  be  packed 
in  a  wooden  case,  for  mule,  camel,  or  coolie  transport. 
For  the  cot,  however,  I  hold  to  the  cord  and  pack-thread 
system,  not  only  as  the  cheapest  and   most  readily 
replaced,  but  as  being  easily'adjastable  by  trial  to  tba 
exigencies  of  the  case,  by  tightening  or  loosening,  u 
circumstances    may    require,   which    the    india-rubber 
bands  in  ordinary  use  are  not.      They  require,  too,  no 
rings  in  the  floor,  which,  in  the  day-time,  when  the  cot 
is  removed,  and  the  cabin  tised  as  a  sitting-room  ^  is 
very  desirable  in  long  voyages),  would  be  much  in 
the  way. 


1  am,  fto.. 


Digi 
ColUngwood,  Oototier  SOtb,  1S<9. 


J.  F.  W.  HssscsK. 
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COMPETITION   FOR   TUE   INDIAN  CIVIL 
SEBVICB. 

Sib, — Ai  one  of  the  earliest  promoters  of  the  system 
of  open  competition,  I  feel  myself  bound  to  protest 
agfainst  the  statements  made  in  a  report  of  part  of  a 
lecture  by  I)r.  Oeorge  Birdwood,  in  the  Journal  of  the 
Society  and  elsewhere,  as  if  these  statements  had  passed 
nnchgllenged.  whereas  thty  received  decided  contradic- 
Cion  by  myxolf,  as  to  the  aileged  effect  of  the  nystem  of 
competition  upon  the  general  ciTil  serrice,  by  a  mKlical 
gentleman  of  long  service  in  India,  and  as  to  the  former 
condition  of  the  meilical  service  there  before  the  system 
at  competition  was  introduced. 

The  character  of  the  representotiani  made  in  the 
Isstnre  as  to  the  present  eonditiun  of  the  Indian  Civil 
Sexvice,  by  implication,  from  statements  as  to  what  it 
-will  be  under  the  system  of  competition  may  be  judged 
of  by  the  n^preaentations  of  what  it  was  under  the  old 
gyrteui  of  patronage  appointments  by  the  Company's 
DirectoTB,  which  be  spoke  of  as  "the  Tory  system  for 
keeping  up  the  efficiency  and  high  tone  of  an  ill-paid 
scientific  service;"  "that  the  present  system  of  cum- 
netition  has  severed  the  personal  tie  which  bound  old 
£adia-house  and  Company's  servants  together.  It  cuts 
that  tie,  and  snppressus  the  salnttuy  interest  in  tbeir 
Servants  which  all  masters  by  nature  desire  to  take, 
and  without  which  it  is  unreasonable  to  look  for  loyalty, 
independence  of  spirit,  and  discipline  amongst  men." 
It  most  be  confessed  that  men  in  high  oiBce  no  longer 
**remeiBber  Dowb;" — ^bnt  he  alleges  "that  the  prrsent 
gyatem  not  only  failed  to  secure  the  right  man  in  the 
right  3>lace,  but  tended  to  have  a  most  deleterious  effect 
on  national  education,"  kc.  Now,  it  is  very  proper  to 
recall  attention  to  the  evidence  of  what  re^y  was  done 
for  India  under  that  old  system  wUcfa  is  bewailed  as 
Imving  been  so  dirastrously  superseded.  I  cite  thb 
evidence  of  Sir  Charies  Trevelyan,  given  in  1853.  before 
tiie  committee  of  the  House  of  Loras  on  the  India  Bill, 
given  with  the  measme  and  restraint  of  a  public  servant. 
He  said : — "The  actual  state  of  things  at  Haileybury  in 
my  time  was  this,  and  I  believe  is  so  still.  The  terms,  that 
is,  all  who  cnt<<red  in  one  half  year,  consisted  of  from  18 
to  20  young  men.  There  were  generally  three  or  fiiur 
among  them  who  gave  themselves  up  entirely  to  study, 
and  were  very  distinguished.  There  were  a  varying 
inimber,  six,  eight,  ten,  or  twelve,  as  it  might  be,  who 
obtained  very  fair  advantage  from  the  institution  ;  but 
there  was  always  a  tail  and  fag-end  of  *  bad  bargains,' 
reprojjates,  and  professed  idlers  and  men  of  pleasure. 
Now,  these  men  are  perfectly  well  known.  They  were 
a*  well  known  to  the  professors  as  they  were  to  myself 
and  to  other  students,  and  that  fag-end  ought  to  h'lve 
been  cut  off."  The  Eail  of  Harrowby  asks,  "  But  they 
Equally  went  out  to  India  f  "The  great  majority  of  them 
went  ont.  The  cases  in  which  the  students  were  finally 
dismissed  were  very  rare  indeed." 

Now,  it  would  surprise  the  public  if  they  were  in- 
formed of  tho  extent  of  jurisdiction  and  power  of  life 
over  the  natives  which  fell  to  these  '  fag-ends '  and  bad 
bargains.  Sir  Charles  maintained  that  the  competitive 
examination  was  the  only  trustworthy  means  for  cutting 
off  those  same  '  lag-ends.'  His  expressions  on  that  sub- 
ject were  solemn,  and  I  bfg  to  re-call  the^  :.— "  Looking 
St  historical  precedents,  as  well  as  the  reason  of  the  case," 
continues  the  noble  lord  examining,  "do  you  think  that 
the  dominant  race  of  the  English  in  India  would  have 
still  greater  power  and  influence  over  the  natives  thun 
we  now  possess,  if  our  ofBcers  went  out  so  highly 
educated  and  accomplished  as  to  be  able  to  aid  the 
natives,  and  lead  the  way  in  the  prosecution  of  their 
phyieal  well-being  P — They  would  have  much  greater 
power  and  infloeiioe,  and  probably  the  continuttnee  of 


our  dominion  would  be  greatly  extended.  I  may  mention, 
as  an  additional  reason  for  having  the  ordinary  securities 
for  the  proper  appointment  and  training  of  military  men, 
that  they  are  selected  in  great  numbers  for  civil  and 
diplomatic  appointments,  and  that,  in  their  individual 
character  us  Bnglishmen,  each  of  them  represents,  in  a' 
great  degree,  the  moral  power  of  his  country,  and  it  is 
uf  the  greatest  importance  that  every  Englishman  in 
India,  especially  those  in  the  service  of  the  government, 
ehiiuld  be  as  cultivated  and  well-conducted  a  man  as 
poDsilile,  both  for  the  continiunce  of  our  dominion  and 
for  the  benefit  of  the  natives.  Bot,  beside  the  new 
advantages  to  be  attained  by  putting  this  important 
matter  on  a  proper  footing,  much  positive  evil  has  to  be 
obviated.  Direct  appointments  to  the  company's  army 
in  India,  as  they  are  called — that  is,  appointments  which 
enableyoungmen  to  be  sent  out  direct  to  India  without  any 
cheek  except  that  of  passing  a  slight  examination— are 
much  sought  after  as  a  convenient  mode  of  providing  for 
yuung  men  who,  owing  either  to  misconduct  or  incom- 
petency, are  unfit  for  the  English  professions.  In  other 
words,  aJthongh  the  great  majority  of  the  cadets  are  well* 
conducted  and  honourable  young  men,  '  India  is  a  sink 
towards  which  the  scum  and  refose  of  the  English  pco« 
fessions  habitually  gravitates.' " 

"  Do  you  not  also  think  that,  in  proportion  as  we  raise 
the  standard  of  native  education  in  India,  it  behoves  us 
likewise,  not  merely  as  a  matter  of  duty,  but  as  a  matter 
of  expediency,  with  the  view  of  maintaining  our  real 
snpremary,  which  is  founded  npon  intellectual  and  moral 
superiority,  concurrently  and  proportionately  to  raise 
and  improve  the  ehararter  of  our  civil  service  ? — Yes, 
I  entirely  concnr  in  that.  I  consider  that  we  shall  not 
acquit  ourselves  of  this  remarkable  trust  in  the  eyes  of 
the  nations  of  the  world,  nor  perform  our  duty  to  God, 
who  gave  it,  unless  wetake  that  course." 

And  now,  in  consequence  of  that  course  having  been 
taken,  though  not,  as  I  conceive,  in  the  best  possible 
manner,  the  "fiig  ends,"  the  "bad  bargains,"  are 
certainly  cut  off;  and  now,  certainly  by  reason  of  that 
same  course,  India  is  no  longer  what  it  then  was,  "» 
sink  towards  which  the  scnm  and  refuse  of  the  English 
professions  habitually  gravitated."  The  Council  of  India 
has  borne  testimony  to  the  fair  soocesa  of  the  system,  and 
so  has  Lord  Lawrence,  and  other  distinguished  officers. 
I  take  occasion,  on  the  testimony  of  some  of  them,  to 
aver  in  respect  to  the  two  great  branches  of  service  to 
which  the  principle  was  first  applied,  the  Indian  Civil 
Service  and  the  scientific  corps  of  the  army,  the  Royal 
Engineers  and  the  Artillery,  that  sufficient  experiences 
have  falsified  the  preilictions  of  the  adversaries  of  the 
principle  ami  have  justified  the  reasonable  expectations 
of  its  promoters.  Of  old  both  branches  presented  ex- 
amples of  the  britthtest  ornaments  to  the  service  of  the 
country.  There  h^s  not  been  time  for  the  development 
of  the  effects  of  tho  new  system  in  raising  similar  orna- 
ments, nevertheless,  men  of  distinguished  merits  are 
begining  to  appear.  But  it  is  undeniable  that  competition 
has  raised  the  average  of  service ;  it  has  insured  a  more 
hard-working  and  steady  average  of  officers,  a  more 
frugal  and  more  moral  averaj^e,  a  higher  social  average 
with  fewer  snobs.  With  important  and  valuable 
exceptions  of  a  few  men  from  the  ranks,  the 
social  condition  of  the  average,  instead  of  being 
lowered,  has  remained  if,  anything,  much  the  SMse, 
and  rather  advanced.  Members  of  the  aristo- 
cracy enter  into  competition,  and,  with  the  advantages 
of  special  culture,  maintain  their  own.  I'he  Hone 
GuaniB  bemoaned,  in  r<  speet  to  the  armv,  the  prospect  of 
having  the  service  HUed  with  mere  feeble  "bookworms." 
Air!  Grfy  lamented  this,  which,  he  would  have  it,  was 
an  inevitable  consequence  of  the  new  system.  Now, 
the  fact  is,  that  the  average  not  only  exceeds  the  fniner 
average  of  the  scientific  corps  in  mental  ai<quirements, 
bui,  what  I  confess  I  waa  not  prepared  to  expect,  it  turns 
out  a  better  average  of  men  of  bodily  acquirement.  Ilie 
Woolwich  cadets,  who  have  a  higher  ordec  of  ^aseirtal 
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soqnirement  than  thoM  of  Sandhant,  beat  them  in 
sthletio  exeicisea,  and  also  beat  their  seniors,  the  son- 
oompetitivea.  The  average  of  bodily  attainment,  with 
mnon  more  yet  to  do,  has  decidedly  improved. 

Whilst  testifying  to  the  advances  made  by  the  new 
system,  I  beg  to  take  occasion  to  repeat  what,  upon 
mnoh  observation,  I  have  represented,  of  the  means  by 
which  I  believe  that  further  improvements  may  bie 
^ected.  The  common  methods  of  competition  are,  no 
doubt,  often  attended  with  evils  consequent  on  over 
mental  work,  which  require  correction.  In  the  pre- 
paration for  the  annual  nub,  or  mental  Derby-day,  young 
competitors  often  delay  preparation  until  the  last,  when 
they  work  night  as  well  as  day,  and  are  so  exhausted 
that  it  requires  some  time  after  the  competition  to  re- 
cover themselves  for  real  work,  and  some  do  not  recover 
at  all,  but  fall  back,  and  are  not  seen  again,  in  the  fore. 
T)ua  has  been  long  observed  to  happen  with  first-class 
Univenity  prisemen. 

One  important  correotive  of  injurious  excess  is  the 
system  of  "r^tileur;"  as  in  use  in  the  scientific  schools 
of  France,  who  examine  each  day's  work,  and  assign 
marks  for  it,  which  go  to  an  account  which  is  summed 
up  at  the  end  of  the  year,  and  determines  the  position. 
Colonel  Bifsud,  the  head  of  the  Polytechnic  School  of 
Paris,  told  me  that  he  had  had  experience  of  both 
methods,  of  ours  and  of  this,  of  the  examinaMon  of  the 
daily  work,  and  that  there  could  be  no  doubt  of  the 
superiority  of  the  latter  in  making  the  work  more  stead  v 
and  even,  and  checking  the  evils  of  excess,  in  the  rush 
for  one  flnal  examination.  I  expect  that  by  this  method 
the  competitors  are  kept  more  closely  together,  and  that 
there  are  not  such  wide  distances  between  tiie  heads  and 
tails  of  batches,  or  such  inequalities  of  qualifications,  as 
from  one  to  three,  as  are  commonly  obsorable  with  onr 
competitions. 

Annaior  oheok  to  itqarioos  mental  excess,  as  leapeots 
the  civil  service,  is  by  giving  marks  systematically  for 
physical  exercises.  Properly  n»nlated  physical  exercises 
are  more  condnctive  to  mentu  work,  as  well  as  to  the 
duration  of  mental  working  ability,  than  men  of  the 
doister  are  aware  of.  These  exercises  have,  moreover,  a 
moralising  inflnence,  as  shown  by  the  effect  of  ttie 
volnnteer  movement  upon  yonng  men  of  sedentary  occu- 
pations, and  in  the  emptying  of  wine-houses  and  saloons 
occasioned  by  the  movement.  At  the  Universities,  and  at 
some  of  onr  public  schools  just  now,  the  bodily  exercises 
may  be  earned  to  excess,  at  the  expense  of  the  due 
mental  exercises.  But  that  is  by  de&ult  of  proper  ad- 
josbnent  in  accordance  with  the  laws  of  psychology  as 
well  as  physiology,  both  of  which  are  flagrantly  violated 
in  onr  common  school-courses,  primary,  secondary,  and 
saperior.  It  is  true  that  on  admission  to  some  of  our 
public  schools  a  medical  certificate  of  a  sound  physical 
ocmstitution  is  required.  But  that  does  not  satisfy 
sanitary  principle.  What  is  wanted  is  continued,  well- 
regulatod,  physical  exercise  every  day,  even  for  the 
oompetitcv  for  civil  service,  to  connterbalance  every 
day's  mental  labour  and  sedentary  constraint.  To  some 
of  the  educational  institutions  g^ymnasia  are  attached, 
but  the  answer  given  to  inquiries  why  they  are  so  little 
used  is,  that  they  "  do  not  pay,"  that  is  to  say,  they  do 
not  "pay  "  in  marks. 

At  the  instance  of  General  Sir  Aiabin  Simmons,  the 
commandant  of  the  Eoyal  Military  Academy  at  Wool- 
wich, marks  are  now  given  there  for  physical  attain- 
ments. I  submit  that  we  ought  to  urge  that  arrange- 
ments should  be  made  for  physical  exercises,  and  that 
marks  ought  to  be  given  for  proficiency  in  them,  in  order 
that  they  may  be  regulated,  and  duly  adjusted  to  the 
mental  exerdses.  Such  adjustment  is  especially  required 
in  the  competitions  for  the  Indian  Civil  Service,  for 
which  physical  training  and  stamina  are  most  needed. 
and  whsre  a  man  who  has  only  a  good  seat  at  the  desk 
is  sometimes  beaten  in  work  by  one  who  has  also  a  eood 
■eat  fai  the  saddle.  - 

With  important  reforms  in  the  methods,  I  believe  it 


will  be  found  that  large  refbrma  are  needed  in  th«  nib* 
ject  matter  of  examination. 

Men  of  the  cloister  have  conceived  that  if  they  eooiU 
keep  a  boy  or  man  nailed  on  a  bench,  as  it  were,  beSote 
them,  in  an  ^titude  of  attention,  they  might  go  on  sad 
on  all  day  long  pouring  in  instruction,  all  of  wnoh  woold 
be  received  and  retained.  One  old  £>ander  preaciibed 
ten  hours  of  stiict  daily  desk  work  for  yonng  boys.  Bet 
our  repent  practice  of  examination  would  shoir  Umb 
that  there  are  limito  to  the  capacity  of  reoeptivity  wUek 
cannot  be  transgressed  without  injury,  and  whick  m» 
much  narrower  than  they  conceived.  The  effeofa* 
working  time  of  prize  men  at  the  Univeisity  ia  pixml 
to  be  under  six  hours  of  daily  desk  work.  Our  Bmiiwf^ 
psychologist,  Professor  Bain,  states  that  at  the  Aberdeen 
Ijniversity  they  have  the  hardest  heads,  sad  the  hardest 
workers  of  any  in  the  kingdom,  and  that  four  hoois  «f 
daily  head  work  is  as  mudi  as  is  good  for  them.  Aai 
yet  such  is  the  prevalent  deplorable  scholastio  i^fooaiaea 
of  psvchology  as  well  as  or  physiology,  that  six  hoas 
of  daily  sedentary  brain  work  is  commonly  reqtdrsd  m 
elementary  education  ftom  little  children. 

The  limitation  of  the  capacity  of  receptivity  eiestea  k 
competition  of  subjects  to  be  exdnded.  Increaang  4^ 
mands  of  professional  qualifications  for  remonenttve 
work  are  pressing  for  the  occupation  of  theae  iirtiiijlHl 
limits  of  capacity  of  the  recipient.  The  needa  of  the 
useful  and  Uie  productive  are  pressing  to  the  wrHnrios 
of  the  ornamental  and  the  nnserviceaue.  The  VOfOt  tf 
the  Roman  Catholic  seminaries  in  Holland,  wnete  ksf 
hours  are  occupied  in  church  formularies,  axe  taasA  to 
go  to  the  wall  in  competitions  for  the  public  aerrioevM 
Protestants,  whose  tune  has  been  more  oocnmedntt 
things  mundane ;  and  the  Boman  Catholics  then  an 
bittw  against  the  competitive  system,  which  hsM  gutiwfc, 
wiUi  declared  excellent  reenlts  to  the  public  eeiwet 
Increasing  practice  shows  that  it  is  better  that  the  anlneet 
matters  ofcompetition  shonld  be  few  and  narrow  thatwsf 
may  be  deep  and  thorough  as  a  discipline>— ratherthanwiis 
and  diverse,  and  ther^ore,  of  necessity,  shallow.  Ttm, 
if  six  topics  of  qualification  be  required  for  a  ■iniii.e,  it 
is  better  that  four  shonld  be  determined  to  pass  esaaaiDa- 
tions,  and  that  the  competition  should  be  confinai^  Uaol 
to  one,  to  two,  the  most  essential  and  the  moat  t*ji*t- 
There  is  an  increasing  pressure  for  the  nec«— 'fy  of  Iivay 
science,  as  also  for  the  uving  languages,  ts  the  uKlnwai 
of  the  dead.  Under  existing  o<mdibona,  then,  competi- 
tiona  must  be  ruled  by  the  demands  of  service  inlhe  fidA. 
or  the  office,  rather  than  by  the  traditions  and  medistvtl 
conceptions  of  the  cloister.  The  preteosiona  of  ths 
English  Universities  in  behalf  of  the  dead  languages  if 
a  discijdine,  and  the  cniricolum  founded  upon  them,  as 
disputed  in  themselves  and  challenged  upon  the  evidiaw 
of  their  average  outcome. 

Grim,  perhaps  the  p;reatest  of  modem  philoloflisl^ 
maintains  that  as  a  diaciplinaiy  instrument  Qesmaa  is 
better  than  either  Greek  or  Latin,  and  Rngliah  hsttsr 
than  German.  Those  who  would  see  some  of  the  gwiiMis 
on  which  the  pretensions  of  the  classicists  are  chaUenced, 
may  read  an  excellent  pamphlet  recenUy  published  st 
Aberdeen,  on  "  The  Claims  of  Classical  Stndiea,  whether 
as  Information  oraa  Training,"  by  a  Scotch  giadoate.  As 
president  of  the  Economic  Seiction  at  the  meeting  of  ths 
British  Association  at  Cambridge,  I  bad  to  bus  art  ths 
claims  of  the  vernacular,  and  to  remind  a  gowned 
audience  that  they  sent  to  the  Commission  of  Inqmrr  a 
translation  of  the  Latin  statutes  into  bad  English.  Xba 
claims  of  the  vernacular  and  of  science,  of  the  living 
language  over  the  dead,  were  conceded  by  the  meeting 
thete.  But  if  yon  would  judge  by  the  outcome  of  ths 
classical  studies,  for  which  so  much  is  claimed,  take  <b* 
testimony  of  members  of  Parliament  of  each  other,  as 
writers  or  thinkers,  by  asking  how  many  there  are  i^ 
can  be  recommended  for  the  examination  of  an  important 
subject  for  eliciting  testimony,  and  expressing  ths  i^ 
suits  in  logical  resolutions  or  expounding  them,  injiMd 
English,  in  a  well-ordered  report  or  State  paper  t  Wtat 
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MBOunt  of  actual  oraditaUe  examples  of  aueh  worinnan- 
■hip  can  be  adduced  P  Aa  a  matter  of  experience  in  minor 
positiong,  managers  of  liankg  will  tell  yon  that,  as  a 
rule,  men  &om  the  Knglish  uniTersities,  with  much 
Latin  and  Qreek,  are  beaten  as  clurlu  by  men 
t&om  the*  Scotch  univenitiaa,  and  aohools  wiUi  lemi 
Latin  and  Greek,  but  with  more  arithumetic  and 
more  thrift  for  social  position  to  be  gained.  To 
what,  however,  has  the  vast  progreas  of  thia  coontiy 
<dntiog  the  last  half  century  been  due  but  to  science  and 
its  practical  (q)plications  in  steam  and  mechauioal  power 
— to  the  steam  engine,  to  railways,  to  steam  navigation, 
to  telegraphy,  to  mining,  to  textile  and  other  arts  dis- 
played in  the  international  exhibitions,  and  to  engineer- 
ing a  And  to  which  of  those  great  impruvumantB  have 
the  classicists  or  the  mem  of  the  Finglish  universitias 
'Contriboted  ? 

On  such  grounds  I  am  prepared  to  submit  that  the 
competitions  for  the  public  service  should  be  framed  in 
strict  reference  to  the  service,  to  what  is  pnid  for,  to  the 
«xclusion  of  Ibe  merely  ornamental— that  the  curriculum 
of  education  ^ould  be  made  to  conform  more  to  the 
public  service  (and  indeed  to  all  private,  administrative, 
-aad  piofrasional  service),  and  that  the  ssxviee  should  in 
.BO  wise  be  sacrificed  ts  the  existing  niedimval  con- 
ceptions and  practice  of  the  older  unreformedaohoola. 

It  will  follow,  then,  tint  the  living  lunguage  must 
iair»  piKoedeiMe  over  the  dead  in  the  examiDatioBS,  and 
living  and  practical  science  over  past  or  present  literature. 

The  mastery  of  the  English  language,  and  its  use  as 
on  instrument,  including,  as  it  ought  to  include,  the 
■ffeat  subject  of  logic,  is  difficult  enough  of  itself,  as  Or. 
UBsent,  one  of  the  Civil  Service  Commissioners,  shows  in 
iiis  evidence  before  the  Commissioners  on  Middle-class 
Examination,  and  may  well  occupy  the  time  that  can 
be  given  to  it.  .Bnt  as  a  subject  for  examination,  the 
literatures  are  great  fields  of  ciam,  which  ought  to 
be  entirely  excluded.  The  first  Cummission  of  Military 
Education  agree  with  me  in  confining  the  examination 
to  the  languages  alone,  and  excluding  the  literatures.  It 
is  asked  whether  a  youth  ought  not  tu  be  acquainted 
with  the  literature  of  his  coraitry  T  to  which  the  answer 
is,  that  if  he  is  made  master  of  the  language  of  his 
country,  yon  give  him  the  best  means  and  inducement 
to  acquire  that  literature  as  a  relaxation,  and  that  there 
is  no  time,  nor  is  there  any  necessity,  to  impose  the  ao- 
-quisition  of  it  upon  him  as  a  labour.  In  respect  to 
classical  literatures,  the  fine  models  of  composition,  the 
poetry,  what  father  of  a  family  would  read  much  of  them 
-outright  to  his  children  ?  and  why  should  he  be  led  to 
send  his  son  to  fiuniliarise  himself  with  that  (whidi  he 
mostly  does)  in  a  cloister  which,  if  it  were  brought  out 
4uiew  in  the  vernacular,  in  Holywell-street,  would  be 
undoubtedly  prosecuted  by  the  Society  for  the  Suppres- 
sion of  Vice  ?  Why  should  he  be  set  tu  imbue  his  son's 
mind  with  a  theology  which  Mr.  Gladstone  acknow- 
ledges to  be  bestial  and  degrading,  and  to  do  so  at  the 
expense  of  science  which  is  practii^ly  needed,  which  is 
free  from  pruriency  and  £n>m  savage  passion,  and  is 
«levating  ? 

Competitions  for  the  public  and  other  service  ought, 
I  contend,  to  be  confined  to  what  is  required,  and  what 
«lone  is  paid  for  commonly,  the  qunlitication  of  skill  in 
the  use  of  instruments,  the  instruments  of  langnsge  or 
of  science ;  and  in  acquiring  them  perfectly  there  will 
commonly  bo  enough  to  do.  What  is  wanted  of  the 
<!0rre8ponding  clerk  (or  secretary)  is  that  he  shuuld  write 
English  clearly  and  correctly.  What  head  of  a  pntUc 
department,  or  private  employer,  goes  beyond  that  to 
ask  whether  he  is  well  up  in  Macaulay,  or  in  Byron,  or 
Shakrspeare,  or  any  other?  If  the  service  be  for 
French  correspondence,  what  is  wanted  is  that  he  shall 
understind  and  write  the  French  langU'ige  (not  Latin  or 
Greek)  clearly  and  well — not  whether  ho  is  well  up  in 
Moliirc,  or  Bacine,  or  Voltaire,  or  knows  anything  about 
them.  And  so  with  the  other  topics,  as  the  instruments 
of  computation,  account  keeping,  &c. 


I  submit  that  the  introduction  of  histories  as  subjects 
for  competition  is  unjustifiable,  as  occupying  time  mi»- 
I'bievously  to  the  exclusion  of  paying  practical  science. 
I  go  into  an  elementary  school,  and  hear  boys  examined 
to  show  that  they  have  been  got  well  up  in  the  genealogy 
of  the  Plantagenets,  whereby  it  is  shown  to  me  that  time 
has  been  wasted,  to  the  possible  exclusion  of  the  acquisi- 
tion of  a  chapter  of  ecunumic  science,  of  useful  knowledge 
to  the  pupils  of  the  genertition  of  wages  and  profite, 
and  principles  importiuit  to  their  own  and  to  the  public 
welntre. 

One  of  the  objections  arrogantly  put  forward  against 
the  new  system  by  Dr.  Bird  wood  is  tiiat  "  it  is  thought- 
less of  the  interests  uf  the  failed,  the  majority,  who  under 
this  abominable  system  are  forced  to  stake  their  all  on 
the  issue  of  an  examination,  as  if  con^>etition  waio 
indeed  but  a  cowardly  and  cruel  shift  to  rid  ministers 
of  the  multitude  of  place  hunters."  I  have  entered 
at  length  into  the  subject  on  the  present  occasion, 
as  this  attack  made  in  such  terms  upon  the  system 
may  serve  unscrupulous  place  hunters  in  the  United 
States  to  declare,  without  saying  upon  what  authority, 
in  opposition  to  its  proposed  adoption  there,  that  it  has 
upon  trial  been  utterly  condemned  in  England.  In  my 
view,  misdirected  care  has  been  bestowed  upon  "the 
failed," — in  keeping  the  competition  too  much  upon  the 
common  general  system  of  classical  education,  to  the 
exclusion  of  the  applied  sciences,  and  the  speoiidtities  of 
the  public  aurvice ;  whereas  those  very  specialities  and 
the  sciences  would  serve  better  than  the  common 
scholastic  curriculum,  for  the  training  and  qualificaticm 
of  the  failed,  for  uther  serrice  in  the  open  labour  market, 
than  the  particular  service  for  which  they  have  com^ 
peted.  But  where  could  the  Doctor  have  been  living, 
that  he  should  imagine  that  the  pains  of  "Mm  failed"  are 
a  new  evil  peculiar  to  the  new  system,  or  that  instead  of 
being  reduced  by  it,  as  they  certainly  are  very  con- 
siderably, they  are  augmented  by  it  ?  Is  he  unaware 
that  it  was  a  political  axiom  that  patronage  meant  for 
every  appointment — the  creation  of  one  nngrateiul  man 
and  a  dozen  enemies  ?  The  woes  attendant  on  the  patron- 
age system,  or  the  painful  labour  lost  tn  the  pursuit  of 
the  old  and  false  standards  of  ^e  &vour  of  courts  and 
conrtiera,  sie  an  old  theme  of  poets,  and  amongst  otbeia, 
of  Spencer,  who  thus  describes  it  in  terms  wMch  miglA 
be  addressed  to  the  Doctor : — 

"  Full  llttla  knowMt  tboa  who  bu  not  tried, 
ft  h«t  bell  It  is  In  sulDg  long  to  bide ; 
To  loas  food  dsye  that  might  be  better  spent. 
To  Waste  long  uigliti  U  pensive  diaeodtent; 
To  speed  to-day,  to  be  put  baok  to-morrow. 
To  teed  on  hope,  to  pine  wlUi  fear  and  sorrow ; 
To  have  thy  pri  ce»'  grace  yet  want  her  peeres. 
To  have  Ui>  asUng  ami  yet  wait  many  yaares; 
To  fret  thy  xiul  with  oruieea  ami  wltli  cares. 
To  est  thy  bean  through  comfortless  dispalres; 
To  &wn,  to  crouch,  to  wait,  to  ride,  to  ronne, 
To  s.  end,  to  give,  t**  want,— to  be  nodonne. 
Uufaapple  wlgi.t,  borne  to  dlsastroos  end. 
That  does  bis  Ule  tn  so  long  tendencs  spend  r* 

Instead  sf  being  "undone,"  as  the  poet  imder  the  pa- 
tronage system  deplured,  and  as  the  Doctor  erroneously 
imagined  under  the  competitive  system,  even  as  it  is 
now  conducted,  and  still  more  as  it  may  be  improved^ 
the  "  failed  one"  will  have  spent  his  good  days  in  the 
acquisition  of  endowments  that  will  be  of  advantage  to 
him  in  after  life,  and  particularly  of  one  endowment 
peculiarly  valuable  for  a  young  man  to  obtain  early,  viz., 
self-knowledge — clear  from  dangerous  illusions  as  to  his 
comparative  capacity — that  will  enable  him  to  devote  it 
more  satisfactorily  to  the  public  in  other  directions  than 
the  service  for  which  he  has  competed.  Indeed,  the  in- 
stitution has  been  made  to  serve  aa  a  means  of  testing  the 
results  of  training  and  of  qualifications  for  the  open 
professions.  In  Suotlund,  wealthy  parents  sometimes 
send  their  sons  to  be  tried  in  competitions  opened  for 
charitable  bursaries,  not  to  take  the  bursaries  if  gained, 
but  just  to  test  the  qualifications  of  the  youth  satisfac- 
torily.   One  yoimg  Scotchman,  who  headed  one  batch  ot 
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■acoessful  oompetiton  for  the  Civil  Service  in  India,  waa 
fon&d  to  poaaeas  such  remarkable  abilitiee,  that  it  waa 
thought  he  would  do  better  with  them  at  home,  and  he 
-waa  withdrawn  for  an  open  ^rofeadon.  It  haa  been  a 
lonfr-dedared  and  standing  grief  of  the  militarT'  serrice 
in  France,  that  ita  genie  gets  only  the  leas  sucoeasful  of 
the  competitors  for  it,  as  the  more  successful  find  a  better 
market  in  general  professions  for  which  they  leave  tiie 
military  serrica.  Instead  of  injuring  open  education, 
the  new  system  will,  by  these  new  and  important  testings 
of  results,  largely  improve  it — I  am,  &c., 

Edwin  Chadwick. 


PRESERVED  MEAT. 


StB,— Earlv  in  the  year  1867,  I  saw  at  Professor 
Gamgee's  a  sheep  killed  by  some  chemical  preparation, 
apparently  without  pain,  and  in  the  course  of  a  few 
seconds.  A  bullock  was  partially  killed  in  the  aame 
manner,  but  the  bag  containing  the  gas  waa  torn,  so  aa 
to  allow  it  to  escape,  consequently  the  animal  waa  killed 
finally  in  the  usual  manner. 

Can  any  reader  of  your  Journal  state  whether  the  plan 
succeeds  generally,  and  if  so,  where  it  ia  adopted  ?  Un- 
less the  meat  is  affected  by  the  gas  used,  the  plan  seems 
jureferable  to  the  usual  slaughtering  by  butcheis,  espe- 
cially aa  to  swine.  The  Qovemor  of  Dover  Prison  has 
testified  recently  in  favour  of  the  Austndian  preserved 
meat,  aa  better  than  "  fresh  boneless  bee("  and  in  using 
it  there  is  a  saving  of  fiO  per  cent.  All  the  prisoners 
have  approved  of  it  highly.  The  surgeon  has  stated  it 
to  be  "  good  and  nourishing."  I  believe,  in  St  Fancras 
Workhouae,  thia  meat  is  eaten  and  approved  of  by  the 
paupers. — ^I  am,  &c., 

Chhistoprbr  Cooks. 
LoDdoo,  4th  VMf,  ists. 

STEAM  HAMMERS. 
^  Sib, — It  is  a  somewhat  singular  foot  that  the  founda- 
tions for  the  anvil  of  our  colossal  and  still-increaaing 
steam  hammers  have  been  left  almost  to  chanoe,  or  to 
the  skill  of  the  builders,  who,  eminently  acquainted 
with  those  required  for  the  support  of  towers  or  high 
monuments,  apply  the  same  principles  lo  such  aa  are  in- 
tended to  resist  uie  blows  of  a  hammer,  equal  in  actual 
wdght  and  momentum  to  several  hundred  tona. 

^etwo  cases  are  widely  different,  for  the  broad  baaia 
is  indispensable  to  ensure  uie  future  vertical  position  and 
stability  of  the  edifice,  but  is  of  no  use  against  the  ter- 
rible shocks  of  the  falling  hammer,  aa  is  plainly  to  be 
seen  and  felt  when  it  is  in  action — the  foundation  fairly 
trembles  and  jumps  at  every  stroke. 

Now,  if  half  the  metal  usually  employed  to  support  the 
anvil  were  disposed  in  the  form  of  a  long  cylinder  or 
prism,  there  would  be  neither  jump  nor  tremble ;  for  it 
la  well  known  to  blacksmiths  and  boiler-makers  that  a 
long  rod  merely  held  in  the  hand  is  equivalent  to  a  much 
larger  mass  of  metal  in  one  solid  lump,  however  sup- 
ported. Boiler-makers  in  confined  places  do  frequently 
use  a  very  large  aledge-hammer  aa  an  anvil  to  close  the 
rivets  upon,  but  at  every  blow  of  the  light  rivetting 
hammer  the  sledge  may  be  seen  to  jump  and  strike  a 
secondary  blow  upon  the  rivet  head. 

In  adopting  thia  mode  of  resisting  the  blows  of  a 
st«am  hammer,  a  deep  well,  say  20  or  30  feet,  according 
to  its  size  and  power,  should  be  sunk  under  the  site  of 
the  anvil,  with  a  solid  iron  cylinder  or  priam  bedded  in 
it,  wedged  in  with  concrete,  or  other  matter,  from  top  to 
bottom.  One  mode  of  accomplishing  this  object  would 
be  to_  line  the  well  with  a  temporary  cylinder  of  sheet  or 
cast  iron,  and  by  meana  of  several  fumacm  to  run  it  full 
of  cast  metal.  Perhaps  other  means  may  be  devised, 
but  in  every  case  the  cylinder  or  prism  must  consist  of  a 
solid  rod,  without  break  or  division  from  top  to  bottom. 

It  is  a  fact  that  tho  blacksmith's  anvil  is  ^ways  aup- 
portcd  upon  a  block  of  oak  or  other  hard  timber,  grain 
up,  a  mode  well  adapted  to  their  work,  but  wholly  in- 


applicable to  the  steam-hammer.  I  have  seen  a  \vmq^  «f 
oak,  eight  or  ten  inches  thick,  pounded  into  smofc-mt 
carbon  by  a  few  strokes  of  a  powerful  hammer,  and  afl 
but  in  flames. — I  am,  &c., 

Hbnkt  W.  Bxtbixt. 

Reading,  M*r  Mth.  

Note  to  my  Communiealion  on  AepJu^te,  May  24M, — b 
the  event  of  the  general  use  of  asphalte  for  paving,  aal 
asphalte-shod  horses,  we  shall  find  it  neoeeaary,  in  order 
to  prevent  accidents,  to  adopt  the  foreign  fashion  <f 
furnishing  the  leading  horse  with  a  light  breast  apni( 
carrying  the  usual  small  spherical  horse-bells,  rithWtf 
brass  or  silver,  according  to  taste.    Their  sound,  thoo^ 
readily  heard,  is  not  disagreeable,  as  is  terribly  the  am 
with  common  bells  and  the  steam-whistle,  and  on  as 
account  should  they  be  applied  about  the  horse's  beat 
and  ears.  H.  W.  R. 


AVHTJAL  nTTEBHATIOSAL  HXHIBITIOMB- 


The  offices  of  the  Oommisrionen  are  at  XJpper  Kas* 
sington-gore,  London,  W.,  Major-General  Soott,  CB., 
secretary. 

OT«r  60,000  persons  visited  the  Exhibition  in  yiVt- 
sun  week. 

Among  the  manufacturing  processes  shown  ia  St 
Exhibition  ia  that  of  sewing  thread.    The  cotton  ii  »- 
oeived  into  the  mill  in  the  raw  state  in  bales.     Thttiri 
best  adapted  for  making  thread  is  that  known  ■  At 
"  long  fibre,"  or  Sea  Island,  raised  along  the  SoaftaOk 
and  Eaatem  coasts  of  the  United  States ;  alao  a  stmilaiM 
somewhat  inferior  imported  staple,  teiined  "  Ba>{itiM'' 
This  cotton  is  taken  from  the  bales  and  paaseathnai^ 
a  madiine  called  a  picker,  which  sepantea  it  and  psssM 
it  out  in  a  downy  sheet,  and  rolls  it  up  into  a  snowj-BM 
bundle.    It  is  then  taken  to  the  cardmg  machine,  wkers 
it  goea  through  another  separating  and  refining  process, 
and  leaves  this  machine  like  a  continuous  uotwiited 
rope,  coiling  Itself  round  and  round  into  a  dicalar  tin 
can   placed    to  receive   it    From  thence  it  i»  tataa 
to  a    French    comber,    an    ingenious   iBschin«^  Um 
peculiar  duty  of  which  is  to  select   at  sepazats  tbe 
long  fibres   and   reject  the  short  ones,  aa  the  loap 
onea  only  are  used  in  the  making  of  thread.    Fmn  tha 
machine  or  comber  it  passes  through  other  machinexj  or 
processes  of  uniting,  drawing,  reducing,  and  paztaal^ 
twisting,  necessary  to  its  preparation  for  the  spinning- 
frames,  upon  which  it  is  finally  adapted  and  placed,  las 
spinning-frames  (or  mules,  as  they  are  called)  are  sdl- 
acting,  drawing  out  the  fibres  and  spinning  them  into  a 
very  fine  thread  or  cord,  six  of  which  are  twisted  togetha 
to  make  the  thread,  and  wind  it,  when  spun  sufficiently, 
upon  small  bobbins  or  cops.  The  spinning- frames  used  m 
this  mill  are  about  90  feet  long,  and  spin  about   MO 
threads  at  once.    AVhen  these  boobins  are  full,  they  are 
taken  to  a  winding  machine,  and  two  of  theae  little 
threads  are  wound  together  upon  a  large  bobbin.  'W  ban 
full  these    are  taken  to  a  twisting  machine,  the   two 
threads  drawn   off  and  twiated  tightly  toother,   and 
again  wound  upon  cops  or  small  bobbins.  This  isthefint 
process  of  twisting,  and  the  second  is  similar  to  it,  except 
that  three  of  these  twisted  threads  are  wound  off  and  again 
twisted  together,  thus  makingthe  six  cords  required  to  give 
the  strength  for  which  this  thread  is  celebrated.     The 
thread  thus  made  is  reeled  off,  and  tied  into  hanks  or 
bunches,  and  taken  to  the  bleachery,  where  it  peaan 
through  the   different  processes   of  boiling,  bleaching 
washing,  soaping,  bluing,  and  drying;  or  to  the  dye- 
house,  where  it  is  boiled  and  prepajed,  and  coloured  hf 
various  dyes,  the  colours  being  very  rich,  and  some  of 
them  very  costly,  the  dyes  being  the  aniline  oolooia. 
When  a  number  of  these  variously  coloured  spools  of 
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this  thread  are  placed  toKether,  they  present  ereiy  ap- 
pearance of  silk.  After  tibia  procees  of  bleaching  or  dye- 
ing is  completed,  the  hanks  are  again  retnmed  to  the 
nul  and  voond  upon  large  bobbins,  and  from  these  it  is 
finally  woond  upon  the  small  spools,  where  it  remains 
until  unwound  by  the  busy  fingers  of  industry  through- 
out the  world.  Before  leaving  this  subject  of  thread- 
Daaking,  it  would  be  as  well  to  speak  of  the  ingenious 
machines  used  in  the  final  process  of  winding  the  thread 
upon  the  small  spools.  These  machines  work 
automatically,  or,  in  other  words,  go  through  all 
the  motions  necessary  to  wind  the  thread  on  the 
ipool,  cut  the  nick,  insert  and  fasten  the  end  of  the 
thread,  cut  it  off,  draw  off  the  spool,  and  drop  it  into  a 
hopper,  completed  and  well  done.  It  also  takes  up  the 
next  spool,  puts  it  on  its  spindle,  and  goes  on  with  its 
winding.  All  that  is  required  is  simply  to  feed  it  with 
empty  spools,  and  collect  them  when  wound.  These 
machines  each  wind  eight  spools  at  a  time,  or  eight 
spools  in  a  little  over  a  minute  of  time,  or  300  dozen  per 
day.  1  hese  finished  spools  are  passed  through  Tarious 
departments,  where  they  are  ticketed,  assorted,  and 
placed  in  paper  boxes,  neatly  labelled,  or  in  larger 
quantity  (Hssorted)  in  the  drawers  of  handsome  black 
walnut  cabinet-cases. 

The  Belgian  Court  is  divided  into  two  galleries,  one  is 
occupied  by  pictures  exclusively,  and  the  other  by  a 
nriscellaneons  collection  of  industrial  work.  In  the 
latter  there  are  some  examples  of  stamped  papers  in 
imitation  of  leather,  and  a  great  variety  of  lace-work 
from  Bruges,  Ghent,  and  Antwerp.    There  are  numerous 

rismens  in  this  court  of  pottwy  work,  chiefiy  in  the 
pe  of  sculptural  terra-ootta,  and  there  are  many  very 
excellent  examples  of  the  uses  to  which  day  can  be  put 
for  decorative  purposes. 

Tha  President  of  the  Institution  of  Civil  Engineers 
held  a  a.nv»rtazion»  at  the  Exhibition  on  the  evening  of 
Tuesday,  on  which  occasion  the  picture  galleries  and  the 
machinery  galleries  were  lighted  up.  It  is  understood 
that  any  society  or  body  promoting  arts,  manufactures^ 
and  commerce  may  obtain  a  similar  privilege. 

An  OiBeial  Onide  has  been  published  and  may  now 
he  obtained  at  any  of  the  catalogue  stalls  at  the  Exhibi- 
tion. It  has  been  prepared  under  the  direction  of  her 
Majesty's  Commissioners  and  is  published  by  Messrs. 
Johnson  and  Sons.  It  contains  miscellaneous  intelligence 
with  alphabetical  references  to  numerous  matters  of  in- 
terest, together  with  notes  and  articles  upon  the  various 
classes     and     divisions.       The      observations      upon 
British     pninting,     sculpture,    and     engraving     are 
by    Mr.    Samuel    Bedgrare.      Mr.     H.    A.    Bowler 
supplies   some    notes    on  foreign    pictures;   and     Mr. 
BeadorLack  some  notes  upon  the  principal  manufnctures. 
The  aim  of  this  "  Ouide,"  as  stated  in  the  preface,  is 
threefold: — ^To  be  useful  to  the  reader  who  has  not 
visited  the  Exhibition,  by  conveying  to  him,  as  far  as  is 
possible  by  words  and  plans,  some  notion  of  what  he  may 
look  to  find  in  it ;  to  serve  as  a  hand-book  to  be  studied 
on  the  spot;  and,  lastly,  to  be  consulted  as  an  aide- 
maiuire  when  the  visit  is  over.    The  book,  therefore, 
consists  of  a  gathering  and  arrangement  of  facts,   as 
accontte  as  circumstances  permit,  but  of  necessity  dry. 
Its  official  character  prevented  much  freedom  in  the  ex- 
pression of  individual  opinion.     The   work  of  public 
criticism  on  the  Exhibition  has  been  left,  therefore, 
to  the  public  to  provide  for  itself.      For  the  pur- 
pose of  connecting  exhibits  in  the  present   display, 
especially     those     of     the    industrial    classes,     with 
their  past  history,  compilations  of  facts  and  statistics, 
bearing  on  the  more  important  divisions  of  the  Exhibi- 
tion, have  been  prepared  by  an  ofScer  of  the  Board  of 
Trade,  and  will  be  found  in  their  proper  position.  There 
will  be  several  issues  of  this  "  Ouide :  "  one  published  as 
a  pamphlet  at  6d.,  and  other  editions,  printed  on  finepaper 
and  containing  illustrations,  published  at  higher  prices. 
The  foUoving  extract,  regarding  the  raiton  d'e'lre  of  ex- 


hibitions, is  taken  from  the  prefittory  remarks : — "  In 
concluding  these  prefktory  remarks,  it  may  be  as  well 
to  answer  a  question  very  generally  propounded  by  thoM 
who  find  the  nil  admirari  principle  easier  to  practise  than 
the  efTort  to  think  for  themselves,  and  tlut  query  is, 
'  What  good  have  the  various  exhibitions  produced  f  * 
Now,  it  IS  scarcely  too  much  to  affirm  that  their  in> 
flnenoe  is  felt  at  this  moment  in  every  household  in  the 
kingdom — indirectly  in  the  absence  of  some  discordant 
object  which  else  would  have  been  perpetuated, 
directly  by  recognisable  and  tangible  productions 
of  useriil  and  hiumonious  design.  If  we  take  a  retro- 
spective  glance  down  the  vista  of  comparatively  only 
a  few  years,  we  cannot  fail  to  be  reminded  of  the  sorts 
of  objects  which  formed  the  Lares  and  Penates  in  the 
homes  of  our  fathers  or  forefathers.  The  willow-pattern 
dinner  service ;  the  china  mugs  with  treacle-coloured 
rims,  in  strange  contrast,  perhaps,  to  the  rare  specimen 
of  china  from  the  East,  carefully  hid  away  in  the  old 
oak  buffet ;  the  cruet  stand,  with  its  black  frame,  and 
mean,  pinched-looking  botUes,  the  whole  of  a  form  so 
completely  the  antithesis  of  beautiful  that  during  the 
Exhibition  of  1862  a'specimen  was  placed  in  juxtapoei- 
tion  to  one  of  French  mannfiusture — a  bitter  satire,  but 
useful  in  its  irony ;  knives  with  projecting  tip;,  and 
often  with  green  bone  handles,  and  two-prong  forks  to 
match ;  stony  peaches  and  chalky  parrots  on  the  mantel- 
shelf^ flanking  a  squat  mandarin  with  nodding  head  and 
palsied  hands ;  pictures  representing  objects  in  gaudy 
colours  splashed  over  the  outline  of  the  figures  on  to  the 
plate  itself ;  and  though  the  charming  mezzotint  (copiea 
perhaps  of  Sir  Joshua  Reynolds  and  his  school) 
was  often  on  the  walls  of  the  better  daases, 
engravings  of  a  high  order  were  the  exception. 
And  now — ^magio  mutation  has  been  at  work,  and 
the  fear  is  that  taste  majr  lose  its  nice  discrimination 
from  plethora,  not  starvation.  Though,  of  course,  the 
naturtu  progress  of  the  power  of  selection  by  the  aid  of 
such  men  as  Chipoendale,  Flaxman,  and  Wedgwood^ 
achieved  much  towards  public  improvements.  Exhibi- 
tions in  modem  times  have  done  more,  and  have,  to  a 
considerable  extent,  exorcised  the  evil  spirits  of  ugliness 
and  deformity  which  once  existed  in  our  homes.  In 
respect  to  shops,  the  keramio  displays  alone  are  a  marvet 
of  what  a  short  time  has  accomplished;  but  it  were 
trite  and  useless  to  specify  the  wonderful  ad- 
vance of  decorative  art  in  all  branches  during 
the  last  twenty  years,  which  is  undeniably  trace- 
able to  the  seeds  sown  by  the  system  of  International 
Exhibitions — seeds  which  have  fructified  and  ripened 
into  the  various  national  displays  in  this  country,  where 
the  power  to  compare  object  with  object  has  wrought 
such  inoJcnlable  value.  Messrs.  Johnson  and  Sons  ara 
about  publishing  a  penny  guide. 


EXHIBITIONS. 


The  Paris  Salon.— The  exhibition  of  modem  works  of 
art,  although  not  of  half  the  usual  extent,  and  not  above 
the  avera^  in  point  of  quality,  is  more  attractive  this 
year  than  it  has  ever  been,  xhe  number  of  visitors  to 
the  present  time,  as  compared  with  1 870,  shows  an  excess 
of  at  least  a  tenth.  This  is  only  to  be  accounted  for  in 
two  ways ;  in  the  first  place,  there  was  no  talon  last  year ; 
and,  in  the  second,  there  are  now  two  free  days  per  week, 
Sunday  and  Thursday,  in  place  of  the  one  day  of  former 
years.  The  attractions  of  the  exhibition  are  just  now 
enhanced  by  the  opening,  in  what  is  called  the  nave  of 
the  Palais  de  I'lndustrie — converted  into  a  garden  and 
sculpture  exhibition — of  the  annual  floral  show  of  the 
Central  Society  of  Horticulture  of  France,  which  includes 
not  only  flowering  plants,  ornamental  shrubs,  and  coni- 
ferous plants,  but  also  gardening  and  horticultural 
fittings,  tools,  and  implements. 
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The  opening  of  the  Suez  Canal  has  given  an  impetna 
to  the  construction  of  similar  engineering  works,  that  are 
only  waiting  the  necessHry  funds  at  the  disposal  of  the 
goremmsnts,  that  can  discern  in  such  works  the  advan- 
tages to  be  derived  for  commerce  and  navigation  in 
various  parts  of  the  globe.  The  island  of  Ceylon,  which 
appears  to  be  attached  to  the  continent  of  India  by  a 
narrow  thread,  has  been  the  subject  of  recent  inquiries  in 
Parliament.  This  portion  of  the  world  was  first  made 
known  to  Europe  by  the  companions  of  Alexander  the 
Great,  in  his  iar  distant  Indian  campaigns,  and-  subse- 
quently detailed  by  Aristotle  in  his  treatise,  "De 
Mundo,"  where  the  only  fragments  of  the  knowledge 
acquired  by  those  officers  sorvived,  to  be  enlarged  and 
tnoreased  in  later  times. 

llie  object  of  the  correspondence  just  published  is  the 
deepening  of  one  of  the  channels  thai  connect  the  Gulf  of 
Manar  with  the  Palk  Straits,   by  which  engineering 
'Operation  the  detour  at  present  made  on  the  voyage  from 
Suez  to  Madras  will  involve  a  saving  of  360  miles.    From 
Point  Tunitory,  on  the  continent,  this  obstacle  extends 
about  56  miles,  the  intermediate  space  being  filled  up  by 
fhe  small  islands  of  Rameswaram  and  Manar,  the  latter 
of  which  is  dividud  from  the  former  by  a  sand-bank, 
oalled  Adam's-bridge,  and   from  Ceylon  by  a  narrow 
strait,  called  the  Manar  Channel.    The  first  step  towards 
deepening  and   widening  the  most  likely  spot  which 
presented  itself  at  the  Paumben  Channel  seems  to  have 
oeen  taken  in  the  year  1822,  when  a  survey  was  made 
by  Lieut.-Col.  Cotton.     The  project  was  then  laid  aside 
sntil  1829,  when  the  work  was  again  renewed  under 
Lient.-CoL  Sim.     On  this  occasion  a  party  of  sappers 
was  sent,  and  the  bottom  of  the  pass  was  thoroughly 
«xamined  throughout.    By  blasting  and  removing  the 
fragments,  the  pass  was  also  considerably  improved.    It 
was  previously  so  crooked,  that  in  one  part  it  was  neces- 
sary, when  the  current  was  strong,  to  have  out  five  warpa 
at  onoe  to  conduct  a  vessel  round  a  rock.    Such  obstacles 
ware  removed  so  as  to  make  the  channel  nearly  straight, 
and  at  the  same  time  the  shallowest  points  were  deepened 
so  as  to  allow  of  vessels  passing  through  drawing  about 
a,  foot  more  water  than  before.    A  minute  survey  was 
also  made  of  ths  whole  pass  and  of  Adam's-bridge,  on 
tlie  other  side  of  the  island  of  Bameswaram.  At  this  time, 
also,  the  commanding  engineer  from  Ceylon,  with  the 
saperiatendent  of  the  pearl  Jlshery,  met  the  officers  from 
Uadras,  emd  the  whole  subject  was  discussed.    The  con- 
clusion was  that  it  was  hopeless  to  attempt  anything  on 
the  Ceylon  side,  and  that  the  Paumben  Pass  alone  oflSred 
any  prospect  of  success.    The  reports  of  the  results  of 
these  examinations  remained  without  anything  being 
altered,  in  consequence,  till,  in  1837,  Colonel  Monteith, 
Chief  Engineer,  took  the  matter  in  hand,  and  prosecuted 
it  with  such  energy  and  perseverance,  tiiat  a  real  com- 
mencement was  at  length  made  upen  its  improvement. 
On  the  2nd  January,  1838,  Colonel  Monteith  reported 
that  a  country  brig,  drawing  8  feet,  had  passed  tluvogh 
at  high  water,  and  a  dhony,  drawing  8  ft.  6  in.,  had  done 
the  same  at  the  highest  spring-tides.    The  depth  of  the 
channel  was  very  irregular  as  well  as  its  width,  and  it 
was  not  then  considered  safe  for  a  vessel  drawing  more 
than  8  feet  of  water  to  attempt  passing  through,  even  at 
high  tide  of  neaps. 

In  a  report  to  the  government,  made  in  1839,  Colonel 
Uonteith  states  that  the  channel  had  been  deepened 
3J  feet  daring  1837  and  1838,  and  that  it  would  require 
2,000  rupees  a  month  for  three  years,  at  nine  working 
months  a  year,  or  61.000  rupees  more,  to  deepen  the 
channel  3}  feet  more,  which  would  give  it  a  depth  when 
finished  of  10  feet  at  low  water.  In  18S0,  Colonel  Lawe 
and  Ci^tain  Horseley,  of  the  Engineers,  reported  that 
vessels  of  ISO  tons,  drawing  from  8  to  10  feet,  then  passed 
through  the  channel,  but  that  6, 7  33  cubic  yards  of  material 


quired  to  perform  tile  work  in  two  and  a-half  yent. 

The  result  of  tlieae  worles  are  shown  by  the  tonsagi 

through  the  channel,  which  had  increased  from  17,0M 

in  1822,  and  6S,731  m  1839,  to  148,244  in   ISSS,  ami 

nearly  160,000  in  1863.    The  native  merchants  did  ant 

fail  to  make  improvements  in  the  claai  of  vessels  oaed  is 

the  coasting  tnde.    As  long  as  the  voyage  fr<n>  Iks 

Coromandelto  the  Malabar  Coast,  on  this  west  aidetf 

Ceylon,  was  confined  to  one  voyage  in  the   year,  ti* 

dhony,  a  very  frail  description  c4  craft,  was  in  giiMirf 

favour,  as  b«ng  less  expensive  and  as  easily  mM 

with  a  fair  wind  as  any  other ;'  bat  so  soon  aa  the  sn- 

munication    rendered   the  passage    practicable    at  4 

seasons,  this  was  superseded  by  the  more  sabstaofil 

brig  and  schooner,   able   to   work  down  tba    OtUf  4 

Hanar  against  the  south-west  monsoons,  a  feat  wUd^ 

fifty  years  previous,  few  English  ships  would  attespt 

On  the  score  of  hamanity  sdone,  the  sweeping  of  <te 

dhony  from  these  coasts  was  worthy  of  efiTort.     It  Bst 

infrequently  happened  that,  in   consequence    of  their 

being  driven  out  to  sea,  many  crews  perished  misenbly 

for  want  of  water,  who  would  have  been  saved  in  vesnls 

that  were  capable  of  working  to  windward. 

On  the  24th  of  August,    1871.  bis  Exc^ency  ths 
Gk>vemor,  accompanied  by  Mr.  Townahend,  C.B.,  tai 
a  party  of  scient^c  gentlemen,  visited  FMnAen  m  tt* 
Ceylon    steam    vessel  Senml^,  from   whence    Tsrisai 
excursions    were    made  to  Tonitenr   Point,    on  II* 
coast    of    Madurn,    to    tlte    Pavmben    duamd,   ll 
the  island  of  Bameswanuui  to  Adam's-bridge,  TiU- 
man&m,  and  to  tiie  Monsr  Chasad,  the  t^iree  ttl- 
named  places  being  in  Indian  territory,    lie  el/adf 
the  portv  was  to  consider  the  tnaVmf  or  ot>h<*iriK«f 
six    vanona    projects,    each    having    the    eetnctm  4 
authority ;  and  Mr.  Townaend  in  hia  report  exphimttt 
oauaes  that  in  his  opinioa  render  most  of  thcun  tstdly 
nnfit  ibr  aooh  a  great  .wodlc,  aad  deacribes  the  probaUa 
advantages  to  Im  gained  b^  adopting  the  line  of  th* 
Faomb^  ChanaeL     It  having  bean  thooght  advistUt 
to  obtain  a  aeries  of  levds,  bostngs  and  soundings  in  the 
direction  of  the  pn^^osed  new  oonol,  Mr.  Stoddart,  from 
the  Sarveyor-Genmal'a  office,  with  an.  efficient  ataff  of 
aasistants,  proceeded  to  Paomben  for  the  parpose.    He 
information  so  collected  and  the  drawings  eometiy  laid 
down  are  at  the  present  moment  invalnaUe.    Hie  posi> 
tion  and  deptlis  of  the  old  channel  sre  caisfolly  leeorded. 
Considering  the  precarious  modes  adopted  ra  dnaia^ 
blasting  rocks,  &c.,  by  native  divers  in  12  feet  'wster,  ft 
seemed  a  matter  of  wonder  that  so  much  had  oliuady 
been  accomplished.     Mr.  Townshend  then  records  tai 
opinions  of  what  means  should  be  employed  hereaikr. 
£1  determining  the  proportion  of  the  proposed  canal,  te 
has  aaaumed  that  the  width  ahould  not  be  leas  than  SW 
feet  at  high-water  level,  and  the  depth  of  the  water  il 
the  main  (diannel  26  feet,  aa  in  the  Suez  Canal,  deepemng 
to  30  feet  at  each  aea  entrance,  the  width  of  these  em- 
bouchures to  be  600  yards,  gradually  contracting  to  TV 
yards ;  the  sides  of  the  cutting  must  be  sloped  trom  tap 
to  bottom,  to  such  angle  as  the  nature  of  the  material 
will  permit.    When  completed  the  whole  line  of  naviga- 
tion thus  formed  should  be  well  buoyed  on  either  hand. 
Where  required,  atone  obelisks  should  be  built  oat  of  the 
rubble-rouk  excavated,  a  lighthouse,  exhibrting  a  Ttrvotr' 
ing  light,  to  distingoiah  it  from  Paumben  light,  should 
be   erected  in   th«  island    of  Bomeswaiam,    near  ths 
Godander  Bama  pagoda,  and  all  the  old  beaoona  in  the 
Paumben  Channel  should  be  renovated  and  mode  con- 
spicuous.   A  powerful  steam  tug,  provided  with  boati^ 
hawsers,  and  towing  warps,   should    be   stationed   at 
Paumben,  to  assist  ships  through  the  canal.     The  pro- 
gress of  the  works  would  be  necessarily  governed  by  the 
monsoon,  which  render  available  only  ISO  working  day* 
in  the  year  for  deepening  the  channel  at  the  respectrre 
entrances. 

To  carry  on  works  of  this  importance  in  a  rapd  bat 
safe  manner,  Mr.  Townshend  is  of  opinion  that  it  will  bs 


required  to  be  removed,  for  which  12,000  rupees  were  re-  '  neceasary  to  call  in  the  lerrioes  of  experienced  EnghA 
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liven  and  mechanics,  and  to  employ  the  belt  maohinery 
»r  dredging.  Piohably  twelve  trained  hwlimit  diven 
ronld  be  Fonnd  nifficient,  each  ]itonded  with  a 
»mplete  waterproof  dreti,  hehnet,  air-pump,  and  all 
hingi  for  performing  this  sobmaiins  work  in  a  satis- 
actory  manner.  In  addition,  at  least  six  diving-bells, 
iritti  air-pamps  and  all  other  fittings  necessary  for  work- 
ng  the  same,  should  be  employed  in  deep  water,  and 
where  the  current  runs  the  strongest.  Each  bell  must 
Im  slung  from  the  {now  of  a  large  vessel,  which  is  to  be 
iroTidM  with  efficient  overikead  traveller-crab  winohes, 
for  lowering  and  lifting  the  bdls  at  all  times  with  fidlity 
irhen  moored  over  their  leapeotive  sites  of  operation. 
U  least  ten  deirick  omnea  will  have  to  be  provided  for 
ifting  purpoaes  afloat  and  on  shore,  Plymouth  breakwater 
mttem.  Workshops  for  repairing  engines,  &o.,  will,  of 
soniae,  be  constructed  on  shore,  to  the  extent  required 
ij  the  engineer  conducting  the  operations.  Coolies 
monld  be  employed  as  labourera.  It  will  be  found  neces- 
■ly  and  economical  to  provide  the  new  establishment 
iriui  three  small  steam  launches,  strongly  built,  covered 
n  from  the  sun  and  rain.  In  a  place  like  Panmben,  with 
larbonr  works  in  progress,  and  spreading  over  a  wide 
shannel  of  six  miles  in  length,  the  assistance  of  these 
■mail  steamboats  would  prove  invaluable  to  the  officers 
uid  men,  and  their  services  would  prove  economical  by 
bhe  work  performed  and  the  time  saved.  At  least  two 
powerful  steam-dredging  machines  should  be  provided, 
>f  sufficient  power  to  work  long  bucket-ladders,  con- 
■toncted  to  dredge  to  a  depth  of  upwards  of  30  feet  below 
ow-water  leveL  The  type  of  dredge  should  be  similar 
o  the  screw-dredge  Ortenort,  built  bjr  Messrs.  Simons 
Uid  Co.,  of  Benfrew.  It  is  reported  this  dredging  vessel 
n  six  working  days  removed  17,660  tons,.and  in  one  day 
ao  leas  than  4,660  tons.  If,  therefore,  the  proposal  for 
making  a  deep  channel  through  Faumben  Pass  is  to  be 
realised,  this  great  work  must  be  carried  out  on  a  totally 
different  basis  to  that  hitherto  followed. 

Assuming  that  the  quantities  of  earth,  sand,  rock,  &c., 
given  by  Mr.  Stoddart  in  his  report  are  to  be  relied  upon, 
the  estimates  for  each  design,  adding  the  probable  ex- 
penditure for  plant,  maohinery,  lighthouses,  steam-tugs, 
rteam-dredges,  supervision,  &c.,  result  in  a  probable  coat 
>f  £1,386,780.  Bocent  soundings  and  borings  have  satis- 
hctorily  proved,  to  a  certain  extent,  that  there  is  no  g^reat 
lepth  of  rook  to  be  blasted  and  removed.  With  powerful 
rteam-dredges  as  described,  all  the  sand,  mud,  silt,  and 
other  material  now  lying  in  the  direction  of  theproposed 
channel  can  be  raised  and  conveyed  away.  The  south 
snd  is  completely  protected  by  several  idonds,  and  thus 
leepening  the  cuial  at  the  Hone-shoe  bank  chu  be 
sxecnted  even  during  the  south-west  monsoon.  This  is 
m  important  fact.  Making  due  allowances  for  prevailing 
winds  and  currents,  there  are  no  engineering  difficultips 
in  the  deepening  and  widening  the  Paomben  Pass,  so  as 
to  permit  large  vessels  to  pass  through  it,  which  cannot 


be  overcome  by  an  experienced  engineer  and  contractor. 
There  only  remains  to  add  that  this  work  ought  to  be 
completed  in  about  six  yean  after  commencement. 

N  OTB. — llie  tracings  that  accompany  this  correspond- 
ence can  be  inspected  on  application  to  the  Librarian  of 
the  Colonial-office. 


SAFETT  PLATES  FOE  STOPPING  HOLES  IN 
SHIPS'  BOTTOMS. 

Mr.  McCool  has  patented  a  method  of  doing  this  in 
two  ways.  In  either,  dished  plates  are  employed, 
with  a  soft  and  waterproof  packing,  and  as  a  rule  a  plate 
is  applied  on  both  outer  and  inner  side  of  the  aperture. 
The  dishing  has  the  advantage  of  strengtheniing  th» 
plates,  besides  insuring  a  tight  joint  at  the  strongest 
part  of  the  ship's  side  around  the  leak.  The  main  point, 
however,  is  the  application  of  these  plates  in  any  sea- 
way and  under  all  dreumstanoes,  when  once  the  opening- 
has  been  discovered.  This  is  effected  by  dropping 
through  the  hole  a  long,  narrow  weight  of  lead  or  other 
metal,  attached  to  one  end  of  a  cord  or  wire,  the  other 
end  of  whic^  is  secured  within  the  vessel.  The  weight  is 
then  hauled  on  deck,  by  means  of  a  weighted  grappling 
line  dropped  over  the  bow,  and  drawn  along  underneath 
the  veawl  by  means  of  cords,  one  at  each  side.  Th» 
weight  is  then  removed  from  its  cord,  and  replaced  by 
a  tbeaded  bolt  or  spindle,  upon  the  outer  end  of  which 
a  metal  plate  with  ladia-rubber  or  other  elastic  washer 
is  screwed  or  otherwise  fixed.  The  cord  or  wire  is 
dropped  overboard,  and  by  means  of  the  opposite  end, 
secured  within  the  vessel,  the  bolt  is  drawn  into  the  hole, 
so  as  to  bring  the  ontw  plate  in  position.  Another 
metal  plate  and  elastic  washer  is  then  fixed  to  the  bolt 
on  the  inside,  and  the  leak  effectually  closed.  Another 
plan  whereby  the  same  object  may  be  attained,  is  by 
employing  a  bar  of  any  required  length,  and  not  too 
large  in  diameter  to  paw  through  the  hole  to.  be  stopped. 
To  this  bar,  at  or  near  its  middle,  one  end  of  a  threaded 
bolt  is  jointed.  The  bolt  can  turn  on  its  joint  so  as  to 
lie  upon  the  bar  or  within  a  slot  in  the  bar ;  and  when 
the  bolt  is  in  this  position  the  bar  and  bolt  are  passed 
through  the  hole  in  the  vessel  into  the  water.  The  bolt 
is  then  lifted  by  means  of  a  wire,  and  the  end  drawn 
through  the  hole  into  the  vessel,  the  bar  remaining  out- 
side across  the  hole.  An  india-rubber  or  other  elastio 
washer  and  a  metal  plate  are  placed  on  the  bolt,  and 
screwed  up  tightly  by  means  of  a  nut.  There  are 
various  kinds  of  ban,  but  the  principle  never  varies,  and 
the  outer  bar  acta  as  a  stay  or  support  for  the  ship's 
side,  and  insures .  a  proper  hold  for  the  plates  and 
packing. 

Fig.  1  of  the  accompanying  sketches  shows  the  lin» 
and  weight  dropped  through  the  hole  in  the  ship's 
bottom.  Also  the  gnpple  for  hauling  the  messengei 
line  on  deck,  for  the  purpose  of  attaching  the  thieaded 
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bolt  and  patch.  Fig.  2  shows  the  patch  fastened  to  the  I  readily  and  firmly  fixed.  Fig.  3  gives  a  view  of  a  towbA 
messenger  line,  and  ready  to  be  drawn  into  its  place  and  square  patch,  showing  both  the  inside  and  oatsiA 
over  the  hole,  when  the  inner  -vrasher  and  plate  can  be    plate,  with  the  threaded  bolt  and  nut  for  fixing.     1'^ 

Via.  2. 


4  shows  aslightly  carved  bar  and  jointed  bolt,  with  the  I  can  be  used,  aa  circnmstanoea  may  require.     K|f.  6  it  • 
plate  and  nub    Either  a  square,  round,  or  oval  plate   double  bar,  with  the  screwed  bolt  working  '        "^ 


Fio.  3. 


Fio.  4. 


Fio.  6.  Fio.  6. 


<!entreof  the  dot,  and  showing  a  round  plate.  Fig.  6 
shows  the  threaded  bolt  moving  from  the  side  of  the  bar, 
and  drawing  of  an  oval  pUte. 

The  method  can  be  seen  at  the  office,  1,  Great  Win- 
-chesteT'Street-buildings,  London,  E.C. 


<X)-OPERATIVE  SUGAR-MAKING  AT  ST.  LUCIA. 

The  increased  production  of  sugar,  remarked  upon  in 
the  report  from  the  governor  of  her  Majesty's  West 
Indian  Colony  of  St.  Lucia,  is  attributed  rather  to 
extended  area  of  cultivation  than  to  improvement  of 
culture.  That  less  energy  is  shown  in  the  latter  respect 
is  considered  to  be  owing— in  a  meuure— to  the  extra- 
ordinary fertility  of  the  soil,  which,  not  uncommonly, 
produces  a  crop  from  the  same  cane-plants  for  twenty 
years  in  succession  ;  whereas,  in  most  other  coimtnes, 
the  fields  require  to  be  planted  every  two  or  three  years. 
The  system  of  agriculture,  as  in  most  of  the  West 
India  Islands,  is  somewhat  rude ;  but  signs  at  efforts 
to  improve  it  are  not  altogether  wanting-.  Virgin  soil 
is  bring  broken  for  the  purpose  in  all  directions ;  and 
while  no  estates  have  latterly  been  abandoned,  some 
have  hern  reclaimed,  and  others,  which  a  few  years  ago 
grew  little  else  bat  weeds  and  trees,  are  now  yieUing 
abundant  oops. 


Besides  extension  of  cultivation,  the  governor  is  sUc 
to  record  a  progress  in  manufacture  which  nabi 
further  improvement  probable,  and  will  certainly  teste 
it  more  easy.  Steam  power  is  gradually  superseding  iO 
other  for  grinding  porposes.  Fourteen  steam-oiQi 
were  imported  in  1870,  of  which  seven  replaced  otbcB 
that  had  been  moved  by  wind,  water,  or  oatUe,  and  seroi 
were  destined  for  newly  opened  estates.  To  meet  any 
reduction  in  prices,  improvement  in  the  quality  of  th: 
sugar  grown  upon  this  island,  which  is  almost  excloaivelj 
of  the  low  class,  is  without  doubt  of  the  first  importanot 
The  estates  are,  for  the  most  part,  too  small  to  suppiat 
singly  expensive  works,  such  as  produce  the  ciystallsnd 
sugar  of  Demerara ;  and  on  this  account  the  co-operatrre 
system,  which  has  achieved  extraordinary  results  in  the 
neighbouring  colony  of  Martinique,  would  appear  to 
offer  by  far  Uie  best  prospect  of  success.  That  systea. 
having  as  yet  been  introduced  into  no  SSaglirii 
West  India  colony,  is  probably  little  known  in  Ei^- 
land.  Its  chief  distinctive  feature  is  the  entire  sepani> 
tion  of  agricnlture  from  manufacture.  Though  co- 
operation has  proved  useful  for  the  introduction  of  ths 
system,  and  has  tended  greatly  to  enhance  its  profits,  it 
is  not  essentiul  to  it.  Before  this  innovation  every  sogar 
planter  in  the  West  Indies  was  also  a  manuCaotmtf. 
He  not  only  grew  canes,  bat  groond  them,  and  tanud 
thair  juice  into  sogar. 
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XTnder  the  Uartinique  syBtem,  the  divimon  of  labour 
is  coinplete.     The  plater  ia  merely  a  planter,  and  SDgar- 
making   is  on  entirely  separate  occupation.     A  central 
"  usine  "  mann&ctarefl  the  canes  of  a  number  of  neigh- 
'bourin^  eetatea,  and  pays  for  them  by  weight,  irrespectiTe 
of  tlie    sugar  prodaced ;  so  that  the  planters,  after  de- 
liveriner  ^^^  'i'*  produce,  has  no  further  concern  with 
it,  and  he  is  emtbled  to  devote  his  capital  and  energy 
exdosively  to  the  improvement  of  his  onltivation.    The 
first  fuctories  were  established  under  agreement  as  to 
fall  suppliea  of  material  with  the  neighbouring  planteni, 
Tvlio  also  furnished  a  considerable  portion  of  Uie  capital. 
Bat  now  others  are  in  operation,  which  have  dispensed 
vrith  a  part  of  this  security,  and  which  partially  depend 
for  supplies  on  the  growers'  self-intei^.    It  was,  in 
fiujt,   taken  for  granted   by   their  projectors  that  the 
planters  would  s^  their  canes  rather  than  make  sugar 
themselves.     This  calculation  was  more  than  justified  by 
the  %vent.    Canes  are  now  coming  to  these  &ctorie8  from 
most  unexpected  sources,  and  from  distances  of  eight  and 
ten  miles.     Further  proof  is  scarcely  needed  to  show 
that  the  planters  are  deriving   benefit  from   the   new 
system.     Though  the  extent  of  that  benefit  cannot  of 
oonise  be  known,  a  notion  of  it  can   be  formed  &om 
the  price  given  for  the  canes.    The  lowest  price  offered 
'by  the  usines  ia  the  market  value  of  6  lbs.  of  the  best 
common-prooess  sugar  for  every  100 lbs.  of  canes;  and 
this  is  only  1  per  cent,  less  on  the  average  than  ia  ob- 
tained by  those  planters  who  incur  the  risk,  anxiety, 
and  expense  of  manu&ctore.    There  is,  however,  more 
definite  knowledge  aa  to  the  profits  of  the  manufacturer, 
'who  ao  fiu  deaervea  them  thai  he  produces  the  beet  sugar 
yet  exported  from  the  West  Indies.     "The  nsine  of 
Franqoia,"  established  in  1866,  has,  in  the  last  four  years, 
declared  dividends  as  follows : — In  1867,  19  per  cent. ; 
in  1868,  37  per  cent. ;  in  1869,  48  per  cent. ;  and  in  1870, 
36  per  cent. ;  the  decrease  in  the  latter  year  being  merely 
the  result  of  the  disasters  in  France,  which  receives  the 
bulk  of  the  Martinique  sugars. 

The  new  system,  besides  its  intrinsic  merits,  has  in 

its  operation  developed  a  collateral  advantage  of  no  small 

importance.    It  has  proved  a  powerful  [ovmoter  of  social 

order.    The  capital  required  for  the  factories  being  too 

large  to  be  commonly  furnished  by  individual  capitalists, 

and  even  exclusively  by  the  "  monied  classes,"  has  in 

some  cases  been  divided  into  small  shares,   which  are 

largely  hold  by  negro  labourers  and  peasant  proprittors. 

Moreover,  the  factories  themselves,  as  supplying  regular 

work  at  good  wages,  are  held  in   considerable  regard 

hy  the  people.     Consequently,  in  the  disturbances  which 

oocnrred  on  the  news  of  the  disasters  in  France,  when 

property  waa  being  destroyed  in  all  directions  in  the 

■onth-westem  part  of  the  island,  where  alone  there  are 

no  usinee,  there  was  but  little  disturbance  in  the  other 

quarters,  and  the  usines  and  their  contributing  estates 

were  entirely  exempt  from  injury.     This  fiict  suggests  a 

question  worthy  of  the  consideration  of  the  proprietors 

m  other  colonies,  where  labour  is  insufficient,  and  where 

the  malignity  of  individual  labourers  is  apt  to  indulge  in 

incendiarism,  viz.,  whether  the  admission  of  the  labourers 

to  a  certain  share  of  profits  would  not  save  expense  both 

in  SDperiotendence  and  insurance,  and  thus  conduce  to 

the  benefit  of  both  employers  and  employed.    But  apart 

from  its  incidental  advantages,  there  can  be  little  doubt 

that  the  M>irtinique  system  might  be  profitably  adopted 

in  8t.  Lucia.  There  are  several  looilities  where  the  cane 

cnltiTation  is  already  sufficient  to  support  an  usine,  and 

ii^  as  Uartinique  experience  indicates,  a  coast  carriage  of 

eight  to  ten  miles  does  not  prevent  profit  both  to  grower 

and  manufacturer,  there  is  no  quarter  of  the  island 

where  one  might  not  be  established  with  advantage. 

Eetideg  the  r^ular  sugar  estates,  there  u,  owing  to 
the  cheapness  of  Wd,  a  large  number  of  amall  plots  in 
tlie  occupation  of  negro  peasant-proprietors,  who  show 
their  preference  for  cane  cultivation  when  there  ia  the 
dighteit  opportunify  for  indulging  it.  When  sufficiently 
aear  to  an  estate,  they  daUver  tbaiT  oases  to  the  pro- 


prietor, oonaenting,  in  consideration  of  their  manufacture, 
to  surrender  half  the  sugar  prodaced  and  all  the  molasses 
— an  arrangement  which  gives  rise,  as  m»y  be  suppueed, 
to  continual  misunderstandings.  Many  others  are  con- 
tent with  their  own  manufautnring,  carried  on  with 
wooden  hand-mills,  movable  boiling  kettles,  and  other 
rude  contrivances.  AU  these  would  inevitably  seize  the 
opportunity  which  would  be  afforded  by  a  usine  of 
selling  their  canes  by  weight ;  and  many  others,  whose 
poverty  now  precludes  them  from  cane-growing,  would 
probably  abandon  for  it  the  raising  of  pruvisiuns.  More- 
over, the  requisite  capital  could,  undoubtedly,  be  obtxined 
by  oo-opeistion.  But  here  is  the  chief  difficulty.  When- 
ever the  question  has  been  hitherto  mooted,  there  has- 
been  diacloaed  on  the  part  of  some  whose  assist- 
ance was  necessary,  not  only  an  extreme  reluctance  t» 
abandon  long-establisbed  habits,  but  a  notion  that  the 
new  system  would  involve  a  certain  loss  of  their  inde- 
pendence and  position.  Uniting  at  present  the  functions 
of  planter  and  manufacturer,  and  to  a  certain  extent  those 
of  merchant  also,  they  are  unwilling  to  adupt  an  innova- 
tion which  involvea  their  necessary  confinement  to  one 
character.  If,  however,  a  single  inatance  of  the  auocess 
of  the  new  aystem  could  be  brought  immediately  under 
their  eyea,  it  is  probable  that  this  reluctance  would  be 
overcome.  There  is,  the  Ouvumor  gladly  observes, 
reason  to  hope  that  such  an  instence  will  not  be  long 
forthcoming. 


THE  PRODUOTIOK  OF  HONEYDEW. 

The  following  ia  an  abstiact  of  a  paper  by  M.  Bous- 
singault,  in  the  Comptu  Smdut,  a  translation  of  which 
was  read  by  Professor  Dyer  to  the  B<>yal  Horticultural 
Society,  at  a  recent  meeting.  On  July,  21,  1869,  at 
Liebfrauenberg,  the  leaves  of  a  lime  were  coated  on 
their  upper  surface  with  an  extremely  saccharine  viscid 
matter.  The  tree,  in  fact,  afforded  an  example  of  the 
production  of  honeydew,  a  munna-like  substance,  which 
IB  frequently  observable  upon  the  lime,  the  black  alder, 
the  maple,  Emd  the  rose.  I  have  myself  noticed  it  upon  a 
plum-tree  and  upon  a  young  oak.  On  the  22na  the 
honeydew  was  sufficiently  abundant  in  the  morning  to 
fall  in  large  drops  upon  the  ground.  It  was  a  shower  of 
manna.  At  three  o'clock  the  saccharine  matter  ne 
longer  remained  fluid  upon  the  leaves  which  were  ex- 
posed to  the.  sun.  .It  had  suffigieBt  oonaistervoy  not  to- 
adhere  to  the  fingers  when  toux^hed ;  U  fonaed,  in  fact, 
a  sort  of  transparent  and  flexible  varnish.  Out  of  the 
sun  the  honeydew  still  retained  its  viscous  condition. 
On  the  23rd,  at  seven  in  the  evening,  several  leaves  at 
the  extremity  of  a  branch  were  washed  and  sponged,  so 
as  to  remove  all  the  saccharine  matter.  At  six  o'clock 
the  following  morning  the  leaves  which  had  been  washed 
seemed  free  from  honeydew,  but,  on  examination  with  a 
lens,  minute  glistening  dots,  due  to  very  small  drops, 
were  observable.  At  seven  the  same  evening  the  ap- 
pearance of  the  loaves  remained  the  same.  The  day  had 
been  warm  ;  the  temperature  in  the  shade  84".  On  the 
26th  numerous  spots  of  honeydew  were  scattered  over 
the  leaves,  but  there  was  none  upon  the  principal  veins ; 
at  three  o'clock  the  temperature  was  86°. 

During  the  night  a  violent  shower  removed  a  great 
part  of  the  honeydew  formed  during  the  evening.  It 
became,  therefore,  impossible  to  follow,  as  had  been  pro- 
posed, the  progress  of  the  secretion  upon  the  leaves 
washed  upon  the  22nd.  A  swarm  of  bees  settled  upon 
the  tree.  On  the  27th,  the  whole  of  the  honeydew  had 
disappeared,  in  consequence  of  the  rain  which  fell  during^ 
the  eveninj;  of  the  26th.  The  temperature  had  atoud  at 
between  62°  and  75"  Fabr.  On  the  morning  of  the  28th 
the  leaves  bore  numerous  spots  of  honeydew,  which  had 
made  their  appearance  during  the  night.  On  the  29th 
it  had  increased ;  on  some  of  the  leaves  it  occupied  a 
third  of  the  surface.  At  two  o'clock  the  temperature 
was  SI".  On  the  30tb  the  honeydew  waa  ver^r  abundant. 
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The  lime  tree  remained  covered  with  it  till  the  com- 
mencement of  persistent  raina,  which  took  place  at  the 
be^nning  of  September. 

On  two  occasions — namelf,  July  22  and  Augost  1, 
honevdew  was  collected  hy  washing  the  leaves.  The 
Bola^on,  after  treatment  with  lead-subacetate,  to  precipi- 
tate albaminoos  and  mucilaginous  matters,  yielded  a 
sptip  in  which  crystals  of  sugar  formed.  On  examina- 
tion it  contained  a  sugar  analogous  to  cane-sugar,  and 
also  a  reducing  sugar.  By  fermentation  with  yeast  the 
two  sugars  disappeared  completely.  In  the  fermented 
liquid,  however,  a  substance  remained  possessed  of  very 
strong  powers  of  right-handed  rotation.  This  proved  to 
be  dextrine,  already  announced  b^  Berthelot  as  existing 
in  the  mannas  of  Sinai  and  Kurdistan,  and  subsequently 
by  Buignet  in  a  manna  occurring  in  "  tears  "  {manne  en 
larmet).  I  have  endeavoured  to  find  mannite,  and  with 
especial  care,  because  Langlois,  an  experienced  observer, 
has  found  it  in  a  saccharine  matter  collected  from  the 
leaves  of  a  lime.  Mannite  is  so  easy  to  detect  that  I  have 
not  the  slightest  doubt  as  to  its  presence  in  the  product 
studied  by  Langlois. 

Optical  observations  have  shown  that  the  reducing 
sugar  detected  in  lime-tree  manna  is  not  glucose  (grape 
sugar},  of  which  the  rotatory  power  is  S6°  in  the  right- 
handed  direction,  but  levulose  (inverted  or  fruit  sugar) 
which  has  a  left-handed  rotatory  power  of  26". 

Taking  into  consideration  those  substances  only  which 
lotate  the  polarised  niy,  the  composition  of  honeydew 
wiQbe: — 

July  n.  Angiut  I. 

Oanesogar 48-86     fi5'44 

Inverted  sugar ....  28-69     24-76 

Dextrine 2266     1918 
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These  anal3r8es  show  that  the  composition  of  honey- 
dew  collected  with  several  days'  interval  has  not  remained 
the  same.  No  doubt,  one  has  no  right  to  expect  that 
the  composition  should  remain  precisely  identical ;  what 
however,  is  remarkable  is  the  analogy  which  exists  in 
composition  between  the  honeydew  of  the  lime  and  the 
"■"""o  of  Mount  Sinai  analysed  by  Berthelot.  Its 
composition  is,  in  fact,  identical  with  that  of  the  honey- 
dew collected  on  August  1. 

Cane  sugar 65 

Inverted  sugar 26 

Deztrina 20 

100 

It  is  a  discovery  not  without  interest  to  have  found  the 
manna  of  Mount  Sinai  in  the  Vosges. 

In  attempting  to  compare  by  analysis  the  quantity  of 
honeydew  existing  upon  the  leaves  of  the  ume  which 
was  afiected  with  the  saccharine  matter  contained  in 
the  leaves  in  their  normal  state,  we  arrived  at  the  fol- 
lowing result: — 

In  one  square  metre  of  healthy  leaves — 

Caae  InTartcd  n.»trfn.  Weight  In 

•agar.  sngir.  Dsitrtne.  pSmw. 

3-67     -86     0-00     4-43 

In  honeydew  collected  from  ditto^ 

13-92    7-23     6-62     26-77 

Difference — 

10-36     6-37    6-62     22-34 

The  amount  of  manna,  therefore,  which  exudes  from 
the  affected  leaves  is  considerable,  especially  when  one 
takes  into  consideration  the  amount  of  dextrine,  a  sub- 
stance which  does  not  exist  in  the  healthy  leaves  at  all 
From  calculations  made  upon  a  tree  of  the  same  age  and 
Bze,  the  leaves  of  the  affected  lime-tree  would  nave  a 
snrfKoe  of  240  square  metres  (equal  to  145  square  yards), 
ainoe  the  manna  only  covers  one  side  of  their  surftoe. 
It  wonld  rssolt  from  this,  that  on  July  22, 1869,  the  Ume 


bore  two  to  three  kilogrammes  (equal  to  4lb.  to  7Ib.)  of 
honeydew,  reckoned  in  a  dry  state. 

In  the  normal  conditions  of  vegetation  the  sacdiariK 
matters  elaborated  by  the  leaves,  under  the  influence  a 
light  and  heat,  are  distributed  through  the  or^ganisn  <t' 
the  plant  with  the  descending  sap.  In  the  aboonaij 
state,  which  determines  the  production  of  the  hooeyde*, 
saccharine  matters  are  accumulated  at  the  upper  eaxba 
of  the  leives,  either  because  the  movement  of  the  a^  ii 
interrupted,  or  because  it  is  retarded  by  the  Tiaooaty  le- 
solting  from  the  formation  of  dextrine. 

The  production  of  honeydew  cannot  be  dae  merdy  to 
meteorological  influences — to  the  effect  of  warm  and  dir 
summers.  No  doubt  the  lime  of  Liebfitiuenberg'  aecnied 
it  during  a  summer  when  there  were  periods  of  h^ 
temperature,  accompanied  by  great  dryness ;_  wo  mot 
not,  however,  lose  sight  of  Uie  fact  that  it  was  i 
single  tree  that  was  attacked  by  the  malady,  and  tU 
at  a  little  distance  there  were  limes  which  ware  perieet^ 
healthy. 

It  has  been  supposed  that  aphides,  afler  having  dnn 
the  honeydew  from  the  parenchyma,  discharge  it  tpit 
scarcely  altered;  but  it  is  contrary  to  the  luaalief 
analysis  to  assign  it  a  composition  similar  to  that  tf  W 
sap.  It  is,  however,  admitted  that  certain  inaoctsp— 
the  &cuHy  of  determining  the  production  of  nsas- 
Thus  it  is  to  the  punctures  of  a  coccns  that  Bireaka; 
and  Heimprich  attribute  theformationof  the  manos  wHA 
is  still  found  on  the  mountains  of  Sinai. 

The  manna  falls  to  the  ground  from  tiie  air  ^ititlf 
say,  from  the  summit  of  a  tree,  not  from  the  tkj!-    A* 
Arabs  call  it  man,  and  they,  as  well  as  theOn^noBb, 
collect  it  to  eat  upon  bread,  in  the  same  w»^  Mhoaey. 
I  have  myself  seen  it  fall,  collected  it,  and  bn^^itto 
Berlin  with  the  plant  and  the  remains  of  the  vmA 
This  species  of  manna  is  produced  by  Tamaris  imamrijm  ■, 
Ehr.    As  with  many  other  mannas,  it  is  the  resaltntte 
punctures  of  an  insect,  which,  in  the  present  case,  is  (htam 
manniparut,  H.  and  Ehr. 

The  manna,  consequently,  collected  in  I869_st  Lieb- 
frauenbe^,  had  not  the  same  origin  as  the  Sinai  mimna, 
though  it  nad  the  same  composition.  At  the  time  of  its 
appeanince  upon  the  lime  no  insects  were  oImci  table. 
It  was  later  that  a  few  aphides  were  wen  glued  upon  a 
certain  number  of  the  leaves. 

I  have  already  stated  that,  after  havmg  washed  Oa 
extremity  of  a   branch,  glutinous   points  w«ie  eras, 
gradually  to  rise ;  at  first  scarcely  perceptible,  Ihay  in- 
creased each  day,  so  as  fiiu^j|y  to  cover  the  whole  w  tts 
upper  sur&ce  of  the  leaf.    Tnis  slow  and  progreaBved*. 
velopment  of  the  honeydew  was  clearly  enected  wiHtst 
the  mtervention  of  aphides,  which  did  not  make  Vtm 
appearance  till  subsequently,  like  the  flies  and  bees,  eSm 
to  feed  upon  the  secretion  or  to  pilfer  it. 
.   In  a  subsequent  number  Harting  states  thathanejdew 
is  produced  by  ^phit  tilioe,  which,  living  on  the  usdK 
surface  of  the  leaves  of  the  lime,  drops  ita  excrement  on 
the  upper   surface  of  the  leaves  beneath.     Analysed  by 
Onnning  at  Amsterdam,  it  proved  to  consist  of  can* 
sugar.    Boussingault  remarked,  in  reply,  that  the  manM 
of  Liebfisuenberg,  like  the  Sinaitio  manna  analysed  hj 
Berthdot,  contained,  in  addition  to  cane  sugar,  frmt 
sugar  and  dextrine.    He  added  also,  that  the  leaves  of 
the  lime  contain  considerable  amounts  of  cane  snrar 
almost  pure,  the  original  of  which  could  not  be  attribo^ 
to  insects. 

Professor  Dyer  then  quoted  Gkwthe,  as  saying,  "  I  hav« 
seen  limes,  of  which  the  leaves  seemed  Tarnished,  bat 
where  not  a  single  insect  was  visible.  The  jaioe  ii 
secreted  by  the  plant  itself."  Mr.  Hanbury  informed 
him  that  henoticM  the  exudation  of  a  saccharine  matter 
from  a  canella,  uid  that  after  repeated  deansihg*  it  sUQ 
made  its  appearance.  He  had  seen  also  the  oocnmnoe 
of  minute  crystals  of  sugar  upon  the  corolla  of  tlw 
azalea.  De  Oandolle  menttons  the  same  thing  in  Wkti- 
dottmdnm  fotriieum.  This  is,  however,  diffnent  to  tfcs 
searetion  yrbicb.  takes  plaoe  on  leaves^  beeanse  ft  ft 
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pcobaUy  merely  dne  to  the  Iom  of  water  from  the  flower 
pvepaiatory  to  fiiding. 

So  OaadoUe  remarks  that  granoUr  secretions  are 
fonnd  on  the  yoxmg  shoots  of  the  latch,  and  are  collected 
locally  under  the  name  of  manna  of  Brianfon ;  tiiey 
■lao  oooor  on  Salix  alba,  and  npon  some  other  trees. 
""We  cannot  affirm,"  he  says,  "either  that  they  are  a 
Batoral  excretion,  or  that  they  are  prodaced  by  insects." 
Dr.  Masters  states  that  a  manna-like  substance  is  pro- 
daced from  species  of  Alhagi,  and  that  it  is  an  exuda- 
tion from  the  leaves  and  branches  of  the  plant  only 
Appearing  in  hot  weather.  Saline  secretions  from  leaves 
Itave  been  more  frequently  observed.  De  Saussure  states 
that  an  accumulation  of  saline  matters  at  their  surface 
often  occurs  in  garden  vegetables,  transpiration  being 
impeded,  the  leaves  are  ultimately  destroyed.  De 
CandoUe  found  a  saline  secretion  fit>m  the  leaves  of 
«  Baaomnria  to  consist  of  carbonates  of  soda  and 
potoah. 


nOTES    OH    MAHVFACTUBES. 


The  production  of  pig-iron  in  the  United  States  in 
1871  is  estimated  at  I,8SO,000  tons.  The  amount  of  fuel 
consumed  in  the  manniaoture  of  this  quantity  was  about 
863,000  tons  of  anthracite,  387,000  tons  of  charcoal,  and 
600,000  tons  of  ordinary  coal  and  coke.  The  value  of 
pig  and  wrought  iron,  including  iron  work  of  all  kinds, 
•mounted  daring  that  year  to  900  millions  of  dollars,  and 
the  number  of  persons  engaged  in  the  manufacture, 
940,000. 

According  to  the  latest  official  returns,  the  number  of 
xnannfaotnnng  establishments  in  the  canton  of  Zurich 
ms  666,  ntilinng  7,934  horse  of  water-power,  uid  2,326 
hoise  of  steam-power.  The  number  of  wor^eople  em- 
ployed was  11,980  male,  and  9,861  female.  The  number 
of  cotton-spinning  &ctories  is  87,  driven  by  a  motive 
power  of  3,fi6I  horse  water,  and  468  steam,  employing 
8,27/i  workmen,  and  3,239  workwomen.  The  total  number 
of  spindles  in  these  factories  is  660,136,  and  1,227  power- 
looms.  There  are  40  cotton-weaving  establishments, 
with  a  total  of  fi,760  power-looms,  employing  3,100  per- 
sons. The  establishments  for  spinning  floss-silk  are 
88  in  number,  driven  by  318  horse  water  and  87 
horse  steam-power,  and  employing  3,128  persons.  The 
■ilk-weaving  establishments  are  9,  employmg  330  work- 
people ;  the  number  of  power-looms  744,  dnven  by  22S 
Borse^  water  and  53  steam  power.  For  the  spinning  and 
weaving  of  woollen  goods  there  are  8  factories,  with 
4,152  spindles,  and  giving  employment  to  448  people. 

The  rose-oil,  or  attar  of  roses,  which  Europe  consumes 
•t  present  comes  almost  exclusively  from  the  southern 
dopes  of  the  Bulkan,  where,  in  some  160  places,  the 
ingathering  of  the  rose  blossoms,  and  Uie  manufac- 
tuing  of  the  rose  oil  takes  place.  The  quantity  of  oil 
wMoh  is  produced  in  the  South  of  France  is  very  un- 
important as  compared  with  the  quantity  of  the  Turkish 
podoce.  The  most  important  Turkish  districts  where 
{hit  dear  article  is  produced  are  Tohirpan,  Philippopolis, 
Oarlova,  Zeni-saghra,  and  Eizamlik;  this  last  is  the 
aiott  important  of  alL  Professor  Dr.  Hochsteller,  from 
the  Vienna  University,  in  his  reports  to  the  Oeographioal 
Society  of  Vienna  of  his  travels  through  Bonmelia,  has 
pyen  very  important  data  of  the  produce  of  oil  at 
Kisaolit.  These  data,  which  have  been  reproduced  by 
Mr.  Blunt,  the  Vice-Consul  at  Adrianople,  with  the 
addition  of  drawings  of  the  apparatus  used  in  the  pro- 
CMS  of  manufacture,  may  serve  to  remove  many  incorrect 
■tstsments  published  npon  the  subject.  The  roses  planted 
in  the  basin  of  Eizanlilc  have  light-red  blossoms.  They 
■IS  planted  in  rows  like  the  vine.  Sometimes  rosea 
•ad  Tinas  an  planted  intermingled  on  the  same  plot 
Hw  nort  important  species  of  roses  planted  thex«  an 


Rota  damucena,  umpervirent,  and  motehala.  The  first 
of  these  is  also  planted  in  the  south  of  France,  the 
last  mentioned  baring  a  slight  musk  flavour,  gives  the 
chief  material  of  the  produce  of  the  Indian  rose-oil. 
The  roaes  are  pothered  in  their  blossom  state  during 
the  month  of  May,  and  are  subjected  to  distillation, 
together  with  their  green  caliz  leaves.  The  distiller 
consists  of  a  tinned  copper  boiler,  from  which  runs  a 
pipe  into  the  cooling  tub.  In  every  boiler  are  placed 
60  okes  of  water  and  20  okea  of  rose8,and  the  heating  takes 
place  over  an  open  fire.  The  mass  is  boiled  &r  twdf 
hours ;  the  first  part  of  the  distilled  fluid  is  put  again 
into  the  boiler,  the  then  condensing  fluid  is  gathered 
into  bottiee  of  broad  bottoms  and  straight  necks. 
Water  and  oil  are  distilling  over  at  the  same  time, 
the  latter  of  course  swimming  on  the  surface.  When 
there  is  a  layer  of  oil  of  tile  thickness  of  a  finger  it  is 
removed.  This  is  done  by  a  funnel-shaped  spoon  witit 
a  very  thin  opening  at  the  top,  which  permits  a  passage 
to  the  water  hut  not  to  the  oil.  6,000  Ibe.  (Oerman 
weight)  of  roses  give,  by  careful  distilling,  lib.  of 
oil.  The  so-called  freezing  degree,  that  is,  the  degree 
of  temperature  when  the  separation  of  the  solid  parts 
takes  place,  varies,  with  the  oils  of  Kisanlik, 
between  8  to  16  demes  R6aumur,  equal  to  60  to  68  de- 
grees Fahrenheit.  The  best  oils  get  solid  or  stiff  at 
these  degrees.  They  come  from  we  colder  mountain 
districts,  whereas  the  oils  from  the  warmer  localities  get 
solid  at  12  to  16  degrees  B6iumur,  equal  to  69  to  68  de- 
grees Fahrenheit.  These  oils,  marked  strong  oils,  have 
a  less  delicate  flavour,  and  are  by  the  ignorance  of  the 
traders  preferred.  Such  a  valuable  snhstttnce  as  the 
rose-oil  is  very  often  exposed  to  adulterations.  These 
take  place  most  extensively  at  the  home  of  the  oil, 
where  also  the  substance  for  adulteration  is  produced  on 
a  large  scale.  This  article,  also  an  ethereal  substance,  is 
called  in  India  "rosia  oil,"  in  Kgypt  "idris-oil,"  and 
in  England  "  ginger  oiL"  It  is  distilled  from  grass 
species  of  Andropogon  and  Oymbopopon.  The  idris 
oil  is  sometimes  called  "geranium  oil."  The  dis- 
tillers often  adultemte  the  rose  oil  with  geranium  oil, 
which  is  imported  from  Alexandria.  This  is  but  idris 
oil  exported  from  Bombay.  The  rose-oil  is  exported  in 
round  tinned  copper  botties,  called  "  kunkoumas,"  which, 
when  filled,  are  closed  by  soldering. 

The  largest  armour-plate  bending  machine  ever  mann- 
fiwtured  has  just  been  completed  by  Messrs.  Westwood, 
Baillie,  and  Co  ,  and  erected  by  them  at  her  Majesty's 
Dockyard,  Pembroke.  The  machine  has  been  tested  to 
the  enormous  pressure  of  4,000  tons.  The  Urge  cylinder 
and  ram  are  capable  of  being  moved  on  the  bed,  so  as  to 
apply  the  pressure  at  any  part  between  the  columns  to 
suit  the  dinerence  in  shape  of  the  plates  required  to  be 
bent.  This  movement  is  effected  by  means  of  a  small 
hydraulic  cylinder  fixed  on  one  end  of  the  main  bed 
casting.  By  an  arrangement  of  screw  valves  the  water  can 
be  ap^ed  at  either  end  of  the  small  hydraulic  cylinder,  or 
it  can  be  connected  with  the  lam  cylinder,  and  the  ram 
made  to  lift  instantaneously.  The  machine  consists  of  a 
massive  cast-iron  block,  top  and  bottom,  each  weighing 
upwards  of  24  tons.  These  blocks  are  connected  by  four 
luge  columns  forged  from  the  beat  scrap  iron.  The 
large  ram  is  40}  inches  in  diameter,  and  is  worked  by  a 
set  of  four  pumps  contained  in  one  cistern,  two  being  of 
large  and  two  of  small  diameter ;  all  four  work  in  concert 
toUfttheram  up  to  the  plate  to  be  bcmt,  and  when  abont 
600  tons  pressure  has  been  attained,  the  large  pumps, 
by  their  own  self-action,  throw  out  of  gear,  and  the  small 
pumps  continue  to  work  and  produce  the  power  necessary 
for  bending  the  armour-plate.  The  whole  weight  of  the 
machine  complete  is  about  83  tons. 

There  is  now  every  prospect  that  the  getting  of  coal 
by  machinery  will  be  more  generally  adopted  than 
has  hitherto  been  the  case.  At  present  it  has  only  been 
adopted  at  a  few  places,  but  a  new  machine,  patented  by 
Mem.  CKllott  and  Copley,  has  jnst  been  tested  at  ths 
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Whamcliffe  Silkstone  Colliory,  near  Bamsley,  in  the 
presence  of  a  number  of  mining  enijineers  from  irarious 

?arta  of  the  kingdom,  and  with  most  satisfactory  results. 
a  136  minutes  a  bank  of  coal,  S8  yards  long  and  4ft.  Sin. 
thick,  was  cut  to  a  depth  of  3ft.  lin.  The  quantity  of 
ooal  so  cut  would  be  about  80  tons  in  the  time  stated. 
In  connection  with  coal  machinery,  a  hydraulic  coal 
breaker,  patented  by  Mr.  Clubb,  of  Lomlon,  hits  just 
been  very  successfully  tested  at  the  Oiks  Colliery, 
Bamsley.  It  brings  down  the  ooal  in  vast  blocks, 
effecting  a  great  saving  by  making  little  or  no  slack,  as 
wedges  and  gunpowder  make  from  25  to  40  per  cent. 
The  owners  of  the  Oaks  Colliery  are  so  satisfied  with 
the  machine  that  they  have  given  orders  for  four  of 
them. 

In  eonseqaenoe  of  the  soarcity  of  skilled  labour,  and 
the  high  rates  of  wages  resulting  therefrom,  mano&o- 
turers  are  introducing  machinery  into  almost  every 
branch  of  industry,  for  the  manufacture  of  articles  never 
before  thought  suitable  for  machinery.  The  making  of 
"  whip  sockets  "  for  carriages,  for  instance,  has  always 
been  executed  by  hand  labour ;  but,  by  a  machine  mnde 
by  Messrs,  James  Moore,  Clement,  and  Co.,  of  Birming- 
ham, this  labour  will  henceforth  be  saved.  The  maohine 
is  what  is  termed  an  "  armed  maohine,"  with  strong 
working  parts,  and  with  a  revolving  briMS  um,  inside 
which  the  shuttle  works.  The  whip-socket,  which  is  a 
eylindar  of  patent  leather  upon  a  foundation  of  tin,  is 
placed  OQ  tiie  arm,  and  on  the  miohine  being  set  in 
motion,  a  double  row  of  stitches  is  sown  through  the 
whole  substance  with  great  ease  and  rapidity. 

The  wool  manufacturing  industries  of  England  includes 
l.SSO  factories ;  10,462  carding,  and  4SS  combing  ma- 
chines. Nearly  2,000,000  spindles,  and  83,792  power- 
looms  are  used.  100,640  persons  are  employed— -53,811 
males,  and  46,829  females.  There  are  599  worsted  mills, 
with  991  carding,  and  848  combing  machines,  which 
work  1,900,000  spindles,  and  34,739  power-looms,  and 
employ  103,514  hands — 40,459  males,  and  63,055  females. 
More  than  one  million  of  persons  are  employed  by  the 
wool  industry. 

Professor  Charles  A.  Ooessman,  Ph.D.,  has  written  a 
report  on  sugar-boets  raised  upon  the  farm  of  the  M^issa- 
chusetts  Agricultural  College,  which  is  pubUshed  in  the 
ninth  general  report  of  the  the  trustees  of  that  institution 
to  the  Qovemor  and  Council  of  Massachusetts,  in 
January  of  the  present  year.  An  experiment  was  made 
on  the  college  farm  with  forty-seiven  acres  of  land,  pt«- 
pared.in  the  beat  manner  possible  for  the  Koeption  of 
beet  seeds.  Owing  to  the  want  of  a  suitaUe  drill  for 
sowing  the  seeds,  Uie  rows  wore  made  two  fuet  and  a  half 
apart,  instead  of  from  18  to  20  inches  apart,  as  should 
have  been  Ae  case,  thus  leaving  considHrsble  waste  land. 
The  seed  drill  also  worked  imperfectly,  leaving  blank 
spaces  in  some  of  tiie  rows.  Still,  under  these  un- 
favourable ciroumstanoes,  the  root  crop  averaged  22  200 
pounds  to  the  acre.  Seeds  of  the  following  varieties  of 
beets  w»e  planted,  namely: — Vilmorin  of  1869,  Im- 
perial of  1869,  ditto  of  1870,  Electoral  of  1870,  Vienna 
Globe  of  1869,  varieties  of  mangold  of  1870.  The 
Imperial  sngar-beet  crop— seed  of  1870— gave  12-59  per 
cent,  of  sugar ;  Vilmorin,  12-95  per  cent ;  Electoral 
12-30  per  cent. ;  Vienna,  red,  white,  and  yellow  globe 
beets,  8-004  per  cent. ;  ordinary  mangolds,  5-035. 

Begarding  the  profitable  mann&ctnre  of  sugar  from 
beet  in  the  United  States,  Professor  Ooessman  says : — 
"Although  duly  recognising  the  great  weight  of  this 
point — for  with  the  farmer  rests  the  suooeas  of  the 
enterprise  in  the  end — I  believe  that  its  influence,  as  an 
obstacle,  is  frequently  overrated  and  based  on  somewhat 
obsolete  assumptions.  The  government  tax  of  from 
40  to  50  dollars  per  acre  of  sugar-beets,  in  Qermany  and 
France,  as  well  as  our  higher  prices  of  sugar,  will  go  &r 
towards  covering  our  most  expensivelabour.  Theintnrests 
of  the  Louisiana  sugar  planters  and  the  sugar-beet  onlti- 
vaton  of  more  northern  aeotions  of  the  coootiy  are  th« 


same,  as  far  as  a  proper  proteotioa  of  thtir  inilgfitif  ii 
concerned ;  and  the  public  opinion,  in  view  of  tht  » 
quire  ments  of  the  government,  is  appatantl^  piepandto 
accord  to  them,  for  some  time  at  least*  this  adwiia^ 
Great  improvements  in  agricultural  implemsnts  sad  a 
modes  of  securing  the  juice  have  reduced  labour  \tf  hul 
to  a  considerable  extent.  A  short  eniuneratiaa  of  tb 
most  conspicuous  instunces  may  plaoe  this  staUmsntiaili 
proper  light.  Various  seeding  machines,  imi80V«SKill 
more  or  less  on  Garrett's  famous  seed  dnll,  are  imik 
planting  the  seed,  in  four  or  more  rows  at  onae,  sad  K^ 
desired  distances  from  twelve  to  twenty  inches  apsrt  It' 
cording  to  the  size  of  the  machine,  one  or  two  msB,  latha 
or  two  horses  or  oxen,  may  seed  firom  eight  to  sizteea  iM 
per  day ;  the  same  implement  can  also  be  modified  bywflifr 
ing  the  seed  boxes  with  suitable  knives  to  be  MM* 
cultivators,  to  clean  the  space  between  the  news  offiialf^ 
and  to  cover  the  roots.  Ploughs  with  two  koi^  s* 
used  to  break  up  the  soil  on  l^th  sides  of  the  ross  of 
beets,  to  loosen  the  latter  in  such  a  manner,  vithixt 
lacerating  them,  that  children  may  do  the  harreatiiig  ^ 
the  roots.  In  faint,  the  whole  work  in  the  field,  after  tlit 
soil  is  once  properly  broken  up,  calls  for  no  eitrasrdinBJ 
labour.  A  good  deal  of  the  work  can  be  done  bf  l»!^ 
Machines  do  the  washing,  the  grinding  or  cutting,  •■" 
general  handling  of  the  roots  to  the  centrifugal  tffta» 
The  task  of  handling  the  pulp  of  beet  roots  for  the  pMi 
requires,  comparatively  speakmK,  a  large  supply  ofiM* 
to  do  the  business  connectea  with  that  pnoea.  >■ 
Roberts's  diffusion  inethod  dispenses  with  alaigsni** 
of  hands  formerly  required  in  the  press  room-«*J 
one-half." 


OENEBAL    NOTES. 


moslMa  BzMBiatttfoM.— At  a  meeting  of  Ae,"^ 
and  Honorary  Members  of  the  Tonic  8ol-f»  GM^  T 
well  as  those  who  have  obtained  HonouraWe  """^T 
the  course  of  Elementary  Composition,  held  >"°*a«^ 
dersgate-etreet,  on  March  16th,  Mr.  Vemon  Lo*^ 
Q.  C,  in  the  chair,  resolutions  were  passed  *^j^ 
a  scheme  of  examinations  similar  to  those  tbtt '"''.  j, 
held  by  the  Society  of  Arts,  and  particaliB  a  ™j^ 
will  be  found  in  an  advertisment  in  this  ^"^jt  ^ 
consequence  of  these  resolutions  the  Own™  ,  t^. 
Tonic  Sol-fa  Colk>ge  have  decided  t^JSuTi* 
eaaminatiofM  in  AprH  next.  P'"**'*'^. '""^JiyKJ 
reference  to  the  preliminary  examinatton  .  ^^^ 
Boards  of  Examiners  may  be  had  l"?  »PI^'?°S,.i-to», 
secretary.  Mr.  Robert  GnfBths,  North-street,  r>»^ 
London,  B.  Subscriptions  for  the  ""PPT^^.d 
examinations  and  prises  may  be  sent  to  *^  ""^Viiit, 
to  Godfrey  Lushington,  Esq.,  16,  Great  J^fJ,,,^ 
Wrstminster.  In  these  examinstoons  scM*-  j^ 
will  not  be  excluded  from  the  prizes.  ""*.  a,npe(« 
previously  obtained  a  first-olass  certificate  Min  "  J^ 

again  for  prises.     If  two  or  more  <»°\P!';'^4;-iijB  It* 
nearly  equdl,  the  College  reserves  the  ngw  «"  "    ^ 
priae,  or,  if  the  funds  aUow,  to  give  two  or  mw-^ 
priaes.  .  j^ 

Ba«Ut7  ef  Biigin9«...-Mr.  O.  ^^„««^ 
resignnd  the  secretaryship  of  the  ooamfo"^^  ^ 
Mr.  Peny  F.  Nursey,  C.B.,  has  been  appow"" 
vacant  pest.  ^  ftr 

East  IndU  Astooiation.— The  "f ^"^^  hd4  «*'■* 
Tuesday  next,  the  4th  of  June,  will  n«'  'Z^„  of  «" 
to  the  severe  illness  of  Mr.  Tait,  the  !«»» 

P*P®'-  .         A.  of  c80i««'  •• 

Sooflng  Tiles  of  Cement.— Tilee  '""^^rL  in  Pn»** 
coming  into  general  use  for  roofing  P"^!^  is  <*» 
They  are  made  in  steel  moulds ;  their  ~\^^.  ligtt* 
3  mUlimetres,  and  for  this  r«8o°  .^  kU^T*"*  **** 
square  metre  weighing  only  ^''"Xjolt!  .- 
11-60  franes,  O 
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Batbaal  Sreen  Bnmeli  Mnsmm  of  the  Sontb 
Kensington  Kvaonm. — The  Hertford  collection  of  pic- 
'tares,  scnlptnre,  tn^m^s,  Sevres  porcelain,  buhl.  &i: 
liave  all  been  bKinght  together  m>m  Paris  and  Man- 
elieater-honse,  and  are  in  conrse  of  arranirement  in  thiti 
'iMosetnn,  by  die  liberality  of  Sit  Richard  Wallice.  It  ia 
intended  that  the  Hnaeum  shall  be  opened  to  the  public 
izi  the  coniTC  of  next  month. 

TBviTtKtltf  of  LoBteB.— The  following  is  •  list  of  the 
<»ndidatea  who  hare  passed  the  recesit  general  examina- 
tion for  womsn: — Hoaoors  Division. — Bennrtt,  Mnry 
A.inelis,  North  London  Collegiate  Seliool  for  Ladin; 
Swurt,  Elizabeth,  private  study  ;  Lord,  Henrietta 
Frances,  private  tuition.  First  Division. — Edwnrdee. 
fiances  Millicent,  private  study ;  Baisin,  Catherine 
Alice,  North  London  Collegiate  School  for  ladies; 
"Wallis,  Mary  Anne,  Queen's  College  and  private  study. 
Second  Division. — Woods,  Evangialine  Alice,  Ladies' 
College,  Cheltenham. 

Workmen's  Piiass. — The  CompsBy  of  Coachmaben 
and  Coach  Harness  Makers  offer  for  the  year  1872  the 
following  prizes,  for  competitioB  among  persons  engaged 
in  the  trade  of  coaohmuking,  being  masters,  fort- m^n. 
^rorkmem  or  apprentiors,  vis. : — For  freehand  dntwing — 
let  piiae,  the  company's  silvermedal,  and  3nd  priae,  the 
<»mpany's  bronze  medal;  for  practical  mechitnics — Ist 
prize,  the  company's  silver  medsl,  and  2nd  prize,  the  com- 
pany's bronze  medal.    The  awards  will  be  made  by  the 
Science  and  Art  Depntment,  South  Kensington,  at  the 
examinations  held  (in  connection  with  the  DepHrtment) 
tbreoghout  the  oonntry.    Information  (m  this  point  may 
be  obtained  at  any  of  Uie  schools  of  art.     The  company, 
in  addition,  offers  two  silver  and  two  bronze  medals  for 
drawings  of  carriages  or  parts  of  carriages,  to  any  scale, 
for  competition  among  foremen,  workmen,  and  appren- 
tices engaged  in  the  trade  of  coachmiJting.    The  folluw- 
ing  are  entitled  to  compete :— Coach  body  mitken,  coach 
carringe  makers,   coach  carvers,  coach   joiners,   coach 
spring  makers,  coach    smiths,  coach   vice-men,   conch 
hrrald  painters,  coach  pninters,  coach  wheelers,  coach 
trimmers,   coach   budget-trimmers,  txwch  lace  makers, 
coach    lamp    makers,     coach    platers,    coach    chaxers, 
conch  sawyers,  and  coach  labourers.     The  competition  is 
open  to  natives   of   England,   Scotland,  Ireland,   and 
Wales,  or  any  British  colony.    The  drawimra  to  be  sent 
to  the  hall  of  the  Coach  Makrn'  Company  (Noble-street, 
Cheapside,  London.)  on  or  before  June  10th,  1872.    The 
drawings  are  to  have  a  mark  put  upon  them  before  being 
sent  in,  and  are  to  be  accompanied  by  a  note  containing 
the  name,  a^e,  occupation,  and  address  of  the  producer, 
which  note  u  to  be  enclosed  in  an  envelope  bearing  the 
same  mark  as  that  placed  upon  the  drawings.     These 
notes  will  not  be  opened  until  the  medals  nave  been 
finally  awarded.    The  judges  nominated  by  the  court  are 
John  F.  Woodsll,   (MMsterV,  Josej^   Peten  (a   Past 
I       Uaster),  Herbert  M.  Holmes  (Upper  WBrden),and  Qeorge 
N.  Hooper  (member  of  the  Court  of  Assistants). 

Oold  ia  Old  Crowns  and  Half-Crowns. — The  Deputy 
'  Ua8t4|r  of  the  Mint,  in  his  report  for  the  year  1871, 
>        sippliea  the    following   curions    information  : — As    is 

well  known,  silver,  when  extracted  from  its  ores,  usually 
I  contains  a  small  quantity  of  gold,  and  the  process  of  re- 
|f  inisK,  as  practised  when  the  coins  in  qoestion  were 
f       struck,  was  too  expensive  to  odmit  of  the  extraction  at  a 

profit  of  the  small  quantity  contained  in  them.  At  the 
.  present  day,  however,  improvements  in  refining  render 
'  It  possible  to  extract  with  profit  any  quantity  of  gold 
'^  exceeding  two  gmins  in  the  pound  troy  of  silver. 
'       Ssmplts  examined   in   the  Mint  prove  that  the  half- 

crowns  now  in  process  of  withdrawal  from  circulation 
^_  contain  an  average  of  4'07  grains  in  the  pound,  and 
(f  when,  therefore,  any  considerable  quantity  of  these 
^  coins  has  accumulated  in  the  Mint,  it  will  probably  be 
/  adviisblstsnoommend  that  the  gold  ahoold  be  extracted 
^1      from  them  before  they  are  re-coined. 


Xnpp's  Steel  Works  at  Essen.— The  famous  steelworks 
of  Knipp  at  Essen  produced,  in  1871,  66,000  tons  of  steel, 
employing  7,100  persons,  steam-power  of  6,377  horses, 
furnished  by  266  steam-engines  and  160  boilen.  The 
most  powerful  steam-engine  used  at  these  works  is 
upwards  of  1,000-horse  power,  and  thirteen  are  more 
than  100-hone  power  each. 

Stisst  BaOwBys  in  VleBBB.— The  Sb«et  Railway 
Company  at  Vienna  have  840  cars,  of  which  80  to  160 
■re  ta  daily  use.  In  1870,  fhe  greatest  ntataber  of 
persons  carried  in  one  day  (24th  Ma)-)  was  138,978,  the 
nnmber  of  cars  running  on  that  day  being  206,  and 
horses  987.  The  namber  of  persons  carried  antiag  the 
year  is  eatiBiatod  at  15  nilliona. 

CeaamBptian  of  Fstrolssm  in  Italy. — From  the  meet 
recent  returns  publieiied  by  the  Cnstom-honse,  itappeam 
that  the  quantity  of  petroleum  imported  into  and  con- 
sumed in  Italy  yearly  was  as  follows : — In  186S| 
295,266  quintals;  1870,  383,640,  and  during  the  first 
three  mon^  of  1871,  241,800,  so  that  it  may  be  pre- 
sumed that  the  entire  consumption  during  that  year 
amounted  to  at  least  460,000  quintals. 

The  Doniaion  of  Canada. — Among  the  annual  de- 
partmental reports  recently  laid  before  the  Parliament  of 
the  Dominion  i^  one  from  the  Minister  of  Marine  and 
Fisheries.  He  states  that  the  value  sf  the  produce  of 
the  fisheries  fbr  the  purpose  of  trade  in  the  past  year  was 
7.673,200  dollars,  berag  a  large  excess  over  the  preceding 
year.  It  is  estimated  that  the  quantity  used  for  domestic 
rapply  amounts  to  about  600,000  dollars  worth.  The 
value  of  the  annual  catch  by  Canadians  for  export  and 
home  consumption,  therefore,  exceeds  8,000,000  dollars. 
The  amount  of  capital  engaged  is  estimated  at  16,000,000 
dollars,  and  the  number  of  persons  employed  at  about 
87,000.  About  150,000  healthy  salmon  fry,  bred  at  New- 
castle, were  distributed  in  the  most  favourable  streams,  and 
it  is  estimated  that  within  two  yeara  they  will  become 
available  food,  worth  130,000dols.  Referringtotheinvesti- 
gation  of  the  Natural  History  Society  of  Montreal  in  the 
Gulf  of  St.  Lawrence,  on  the  subject  of  food  for  fishes,  Mr. 
Mitchell  recommeiKis  that  a  small  appropriation  be 
granted  for  continuing  the  investigation.  Tho  total 
amount  expended  by  this  department  for  Bervices  for  the 
year  ending  the  30th  June,  1871,  was  676,916  dollars. 
With  respect  to  the  abduction  of  the  schooner  E.  A. 
Horton,  the  report  states  that  an  official  investigation 
leaves  an  impression  that  there  was  culpable  negligence, 
if  not  connivance,  on  the  part  of  those  persons  who, 
having  captured  the  vessel,  had  it  in  charge.  The  re- 
port of  the  Postmaster- General  for  1871  haa_  also  been 
issued,  and  shows  evidence  of  the  prosperity  of  the 
country.  On  the  Ist  of  January,  1872,  there  were  in 
the  four  old  provinces  of  the  dominion  3,943  post-offices. 
In  the  year  1871  there  were  3,039  miles  of  post  route, 
and  11.992,898  miles  were  travelled  over  in  the 
course  of  that  year  for  postal  purposes.  The  nnmber 
of  letters  and  cards  sent  through  the  post-office 
during  the  year  was  27,060,000;  of  newspapers 
22.260,000  ;  of  registered  letters,  1,100,000  ;  of 
free  letters,  1,218.400;  and  of  parcels,  64,160.  Tho 
revenue  for  the  year  was  1,079,767  dollars,  and  the  ex- 
penditure 1,271,006  dollaiB,  leaving  a  deficit  of  191,239 
dollars,  a  large  portion  of  which  would  have  been  made 
up  had  the  franking  system  been  abolished.  A  regular 
rate  of  postage  has  been  established  over  the  whole 
dominion,  so  &at  lettera  can  go  from  Halifax  to  Victoria 
for  three  cents.  Of  the  registered  lettera  116  miscaried. 
Of  these  67  wore  destroyed  by  fire.  Deducting  these,  the 
loss  is  about  one  in  18,000.  The  mail  steamera  have  run 
during  the  year  with  exemplary  regularity  and  expedi- 
tion ;  the  average  length  of  voyage  westward  during  the 
winter  months  being,  according  to  this  report,  1 1  days 
7  honn ;  eastward,  10  days  16  boors.  For  the  summer 
months,  tte  average  passage  westward  was  10  days  6 
lioiirB;8nd«astw«rd,rfdaysa)Jhotiis.       -^^^^ 


600 


JOURNAL  OP  THE  SOCIETY  OP  ARTS,  Mat  81,  1872. 


Importotiea  of  Iron  Ore  into  Tniaeo. — The  imports 

of  iron  ore  into  Frtuioe  amounted,  in  1871,  to  378,577 
tons,  against  483,093  tons  in  1870,  and  were  trota  the 
following  countries  :^Belgium,  92,228  tons;  Oennany, 
6,000;  Spain.  91,427;  Italy,  31,649;  Algeria,  165,608; 
and  other  countries,  1,665.    Total,  378,677  tons. 

The  St.  Oothard  Bailway. — It  is  reported  in  en- 
sneering  eirdes  in  Milan  that  a  contract  has  just 
been  signed  between  Signer  Oiattoni  and  the  St.  Oothard 
Bailway  Company,  for  the  construction  of  the  tunnel, 
the  particnlars  of  which  was  published  in  the  Journal 
17th  May.  It  is  said  that  the  prices  and  conditions  of 
the  contract  are  extremely  &Toutable  for  the  company, 
and  this  seems  probable,  as  Signer  Grattoni,  having 
carried  out  the  Mont  Cenis  Tunnel,  and  having  all  the 
plant  and  boring  machinery  that  was  used  there,  would 
naturally  be  in  a  better  position  than  any  other  con- 
tractor to  undertake  the  work  at  a  low  price,  and  to 
insure  ito  success. 

Tramways  in  Paris.— After  several  months'  discussion 
the  question  of  the  establishment  of  tramways  in  and 
around  Paris  has  been  decided  in  principal,  and  a  com- 
mission of  the  Council-General,  in  concert  with  the 
Prefect  of  the  Seine,  has  made  a  report  on  the  subject. 
After  examining  the  many  propositions  sent  in  to  the 
authorities,  the  Commission  recommended  ten  different 
lines  as  urgent,  and  as  suppljring  the  nucleus  of  a  more 
extended  system.  The  following  are  the  routes  recom- 
mended by  the  Commission: — 1,  A  cireular  line  along 
the  outer  boulevards,  where  the  last  octroi  wall  stooC 
2._  A  line  from  the  Place  de  la  Concorde  to  Vinoennes, 
with  a  branch  to  Montrenil  from  the  Barriire  du  Trdne. 
As  a  line  exista  already  fi«m  the  Place  to  St.  Goud  and 
YerKtiUes,  the  projected  line  will  complete  the  oom- 
mnnioation  between  the  latter  town  and  Vincennes. 
3.  From  the  Bastille  to  Charenton,  with  branches 
touching  the  circular  line.  4.  ¥tom  Uie  Place  du 
Chateau  d'Eau  to  Pantin  and  AnberviUiera.  5.  From 
La  Chapelle  to  St  Denis. '  6.  From  the  Place  CUohy  to 
Clichy,  and  thence  to  Gennevilliera  on  the  opposite 
hank  of  the  Seine,  with  a  branch  to  St.  Denis.  7.  IVom 
the  Place  St.  Augustin,  Boulevard  Malesherbes,  to 
Neuilly,  Courbevoie,  Suresne,  and  perhaps  St.  Cloud, 
with  branch  to  Levallois-Perret.  8.  From  the  Church  of 
St.  Germain-de-Pres,  Hue  Bonaparte,  to  Issy,  Vanves, 
Clamart,  on  the  one  hand,  and  to  Qifttillon  and  Fontenay- 
aox-Roses  on  the  other,  with  a  branch  to  the  rail  way  station 
at  Mont-Pamasse.  9.  From  the  Barriire  d'Enfer  to 
Sceanx,  by  Bourg-la-Keine.  10.  From  the  College  de 
France  to  Choisy-le-Eoi,  by  way  of  Vitry.  The  above  is  a 
formidable  list,  and  yet  it  excludes  some  very  important 
proposed  lines,  such,  for  instance,  as  one  along  the  quays 
of  the  Seine,  and  a  subterranean  line  to  complete  the  pro- 
ject of  the  ^eat  central  market  and  bring  it  in  direct 
communication  with  the  Chemin-de-fer  CSrculaire,  and 
consequently  with  all  the  main  lines  of  France.  The 
terminus  was  formed  when  the  market  was  built,  and  for 
Dosiness  purposes  this  is  regarded  by  many  persons  as 
the  most  important  of  all  the  proposed  lines.  Probably 
it  may  be  reserved  for  special  oonsidermtion,  ■•  not  form- 
ing part  of  the  general  plan  for  public  accommodation. 
The  commission  has  also  decided  that  the  lines  to  be  con- 
structed within  and  without  the  limita  of  Paris  may  be 
conceded  to  two  different  companies,  but  that  in  such 
case  there  shall  be  established  a  system  of  correspondence, 
sothattheentiredistanoeshallbe  traversed  without  change 
of  carriage.  As  regards  the  vehicles  to  be  employedTiSe 
general  opmion  is  that  the  carriages  of  the  line  in  opera- 
toon  between  Paris,  St.  Cloud,  and  Versaflles  are  much 
too  cumbrous,  and  a  model  carriage  which  has  been  ex- 
hibited at  the  Luxembourg,  much  resembling  those  in  use 
to  London,  seems  to  be  approved.  The  report  of  the 
Commissioner  is  now  undOT  the  consideration  of  the 
Ueneral  Council  of  the  Seine,  but  it  is  assumed  for 
certain  that  the  principle  pointa  are  accepted  in  advance^ 


and  that  before  long  the  environs  of  Paris,  so  iU-n^Kel 
with  means  of  communication,  will  be  endowed  intli  i 
good  system  of  tramways.  One  grand  difficulty  in  tit 
way  is  the  existing  monopoly  of  the  omnibus  compu;, 
which  does  not  expire  till  the  year  1910.  This  compu; 
has  applied  for  a  concession  of  the  proposed  tnnnji 
for  fifty  years,  together  with  an  extension  of  its  aM( 
contract  to  the  same  date,  that  is  to  say  till  1922,  l< 
the  feeling  is  now  so  strong  in  Paris  agmnst  monopdis 
of  all  kinds,  that  it  seems  impossible  that  such  a  pnjxl 
should  even  be  taken  into  consideration,  except  ii  ess- 
petition  with  other  parties.  The  question  will  proW(r 
be  decided  very  shortiy. 


CALSNDAB     OF     MEEIII68. 


IHDIA    COVFXBSHOS. 

On  Jnne  7th  a  Conference  will  be  beld,it 
half-past  four,  on  "  Engineering  Edacsdoit  ii 
India,"  to  be  opened  by  Mr.  Hyns  Clabii. 


BoxEHTinc  MSEmras  70S  TEE  vm 


Mom.. 


^Society    of    Engineen,  T).      Mr.  E.  O. 

"  Eleetrlc  Telegraph  ImtnunaoU." 
Royal  IiuUta'ioD,  2.    General  Hontbly  Heetlrfr^^ 
London  IniUtaUon,  4.     Prof.  BenUey,  ■'OnBs**' 

Botany."  „  «  i««. 

BoyM  United  Serrtoe  lasUtation,  et.    Ct|<.E.«.<l>2 

"  The  Isteit  Changes  made  by  the  VntOut »  "■ 

lotkniry  DrilUboek." 
EntoiBological,  T. 
Aristle,  3.    Annnal  Meeting. 
Ttotoria  lostltate,  8. 
Anthropological,  8. 


Tns.  ...Boyal  lutitatlon,  3.     Mr.  E.  B.  Tylor, 

of  Belief  and  Cntom."  _,    ij,.  •Oi 

Biblical  Arehaology,  si.  I.  Dr.  Angiut  ''"j^^of 
the  Political  Condition  of  Egypt  WJ^'LiS*. 
Bamaeee  111.,  probably  In  conneetion  *<?f. jln»' 
meBtoftbe  Jewlih  Bellgion,  f^om  tbi  Wn^T^^M^ 
a.  Mr.  dolomon  M.  Uraoh,  " Some  »«^«^ai«»»J^ 
vatlont  of  the  Bate  of  the  Great  Py'^H^mi  hat 
Caller.'-  3.  Dr.  Daniel  H.  Haigh,  •'  '"'•Jt;' urffcl 
in  the  Tomb  of  Chnnm-Hotep,  at  flenl  Bt»»<  •—^ 
with  the  family  of  luacl." 
Zoologioal,  a. 

uilots  ^ 

W«l>.....Geo!oFloal,  8.     1.   Mr.  George  Heodetim,  ^ 

Band-pltt,    Mnd-voleanoee,   and   '*ri>>«;P>">     „,atd 

daring  the  YarkaadExpedlUon  of  18J0     Jr^i-'» 

by  ifi.  R  Etherldge.     a:  Mr.  W.  Bojd  Dj^'S^a.' 

the  Cfrrtdn  of  the  FoiMt-bed  of  Jio^SSw  <"* 

S.  Mr.  W.  Boyd  Dawklni,  "The  ' '"^J^"*' 
PleUtooene  Strata  of  Britain  and  the  CaitiM«>«» 

of  the  Mammalia"  .,  „«  "Kennri"*!. 

Mlcroecoplcal,  8.    1.  Mr.  Charlei  CoWtt,  ^^^m  * 

Homologlcal  Po-lUon  of  the  "Mf 'J'VTlZi.SDM* 

Thecated  Heotlon  of  tlie  Botatoria.     *■  ^■ 

"  On  a  Micro-pantograph." 
British  Medical  AModatioB.  S, 

SooiRT  ur  Abts.) 
Obetetrlcal,  S.  ^. 

TxDai...Boyal  Inetitation,S.   Prof.Tyndall,  "O"'*'' 
Antl^aariea,  S}. 
Linnaan,  8. 
Cbemicai,  8. 
Boyal  Society  Clnb^  S.  g^^, 

Fat SOCIETY  OF  ABT8,  8.  ^?^^^1^'„^- 

Clarlie,  "  On  Engineering  Woca»»^^ of  Oi»* 
Boyal  IneUtotlonrS.     Dr.  Odltaf .  "  """"^ 
Oeologiiti'  AMoelatlon,  8. 
Phllokwical,  8(. 
ArchMlogtcal  InsHtnte,*. 

8u....».R«ral  Beianie,  S|.  _  „..—--»•  jOWf^*  **^ 

Bml  lutttation,  S.    Prot  *'*°\)QTc 
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Ko.  1,020.    YoL.  XX. 


FRIDAY,  JUNE  7,  1872. 


.^n  eo«WMa<MM«u/or  IA«  XscMy  rtotdd  t«  addroMi  to  M<  Aontary, 


AHVOUKVUHEHTS  BT  XHB  COUHOUi. 


ALBXBT  MuntT. 

Tlie  medal  has  been  awarded  by  the  OoobcO 
this  year  to  Mr.  Henry  Beesemer,  "for  the 
eminent  services  rendered  by  lum  to  Arts, 
Manufactures,  and  Conuneroe,  in  developing  the 
manufacture  of  steeL" 

Xhis  medal  was  instituted  in  1863,  after  the 
death  of  H.R.H.  the  Prince  Consort,  the  Presi- 
dent of  the  Society,  to  reward  "  distinguished 
merit  in  promoting  Arts,  Manufkctures,  or 
Oommerce,"  and  has  been  awarded  as  follows  >^ 

In  1864,  to  Sir  Rowland  Hill,  K.C.B.,  "  for  his  great 
servicea  to  Aits,  ManafactureB,  and  Commerce,  in  the 
creation  of  the  penny  postage,  and  for  bis  other  refomw 
in  the  poatal  B^ritem  of  this  coontry,  the  benefits  of  which 
have,  howeveT,  not  been  confined  to  this  coimtr7,bnt  have 
extnidad  over  the  errilised  world." 

In  1865,  to  his  Imperial  Majesty  the  Emperor  of  the 
FiCDcIi,  "  for  distiagnidied  merit  in  promoting,  in  many 
-ways,  by  his  personal  exertions,  the  international  pro- 
greoB  of  Arts,  Mana&ctares,  and  Commerce,  the  pn>o£i 
of  which  are  afforded  by  his  judicious  patronage  of 
Art,  hia  enlightened  commercial  policy,  and  especially  by 
the  abolition  of  passports  in  favonr  of  British  subjeota. 

In  1866,  to  Professor  Faraday,  D.C.L.,  F.R.S.,  for 
"discoTeries  in  electricity,  magnetism,  and  chenmitry, 
wliioh,  in  their  relation  to  the  industries  of  the  world, 
hATO  BO  largely  promoted  Arts,  Manufactures,  and  Com- 
merce." 

In  1867,  to  Mr.  (now  Sir)  W.  Fothergill  Cooke  and 
Professor  (now  Sir)  Charles  Wheatstone,  F.R8.,  in 
"  recognition  of  tiieir  joint  labours  in  establishing  the 
first  electric  telegraph." 

In  1868,  to  Hi.  (now  Sir)  Joseph  Whitworth,  F.B.S., 
LL.D.,  "forthe  inyention  and  manufacture  of  instruments 
of  measorwneiitand  uniform  standards,  by  which  the  pio- 
dnctioD  of  machinery  has  been  brought  to  a  degree  of 
perfection  hitherto  nnapproached,  to  the  great  adrance- 
ntent  of  Arts,  Hannfaotures,  and  Commerce." 

In  1860,  to  Baron  Justus  von  Liebig,  Associate  of  the 
Institute  of  France,  Foreign  Member  of  the  Boyal 
Society,  Cheralier  of  the  Legion  of  Honour,  &o.,  "  for 
his  ntmierous  valuable  researches  and  writings,  which 
hare  contributed  most  importantly  to  the  development 
of  food-economy  and  agricoltore,  to  the  advancement  of 
chemical  science,  and  to  the  benefits  derived  &cm  that 
soieace  by  Arts,  Manufactures,  and  Commerce." 

In  1870,  to  M.  Ferdinand  de  Lesseps,  "  for  services 
rendered  to  Arts,  Manufactures,  and  Cooimeroe,  by  the 
realisation  of  the  Sues  CanaL" 

In  1871,  to  Mr.  Henry  Cole,  C.B.,  "for  his  importaat 
•ertkes  in  promoting  Arts,  Manufactures,  and  Oom- 
merce, especially  in  aiding  tile  establishment  and  develop- 
ment  of  International  Exhibitions,  the  Department  of 
Science  and  Art,  and  the  South  Kensington  MBseam." 


OOHVSBSAZIOHS. 

The  Sodety's  ConTenaeione  is  fixed  to  take 
place  at  the  South  Kensington  Museum,  on 
Wednesday,  the  19th  June.  Tickets  have  been 
issued  to  the  Members. 


8HIF8'  LIFE  BOATS. 

The  actual  trials  of  the  boats  built  after  the 
models  selected  by  the  Committee  will  take 
place  on  Wednesday,  July  31st,  and  mot  on 
July  30th,  as  previously  aanouitced. 

XKVnW  OF  SCHOOL  DRILL. 

The  Committee  met  on  Wednesday,  the  5th 
June.  Present — Major-Qeneral  F.  Eardlbt- 
WiLMOT,  E.A.,  P.R.8.  (in  the  chair),  Captain 
E.  F.  Da  CaBe,R.E.,  E.  Chadwick,  C.B.,  Mr. 
W.  S.  FitEwilliam,  Vice- Admiral  Ommanney, 
O.B.,  F.B.S.,  Captain  Phipps,  R  N.,Mr.  Seymour 
Teulon,  and  Mr.  E.  Carieton  Tufhell,  with 
Captain  O'Hea,  who  has  been  appointed  to  in- 
spect and  report  on  the  drill  of  the  schools  for 
the  prizes. 

□rSTlTUTXOVS. 

The  following  Institution  has  been  received 
into  Union  since  the  last  announcement : — 

Blenheim   laterary    Institate,    Marlborongb,    Kew 
Zealand. 
Dundee  Young  Men's  Christian  Association. 

KEKOBIAL  WnraOV  or  ST.  PAITL'S. 

In  connection  with  the  Thanksgiving  in  St. 
Paul's  for  the  recovery  of  H.R.H.  the  Prince  of 
Wales,  the  President  of  this  Society,  it  has  been 
suggested  that  the  Society  should  provide  a 
Memorial,  in  the  form  of  a  Painted  Window,  to 
be  set  up  in  the  Cathedral,  thus  helping  at  the 
same  time  to  complete  the  decoration  of  the 
interior  of  that  edifice. 

The  Council,  therefore,  propose  to  the  Members 
that  a  fund  for  this  purpose  should  be  raised 
among  them  by  subscription,  each  member  of 
the  Society  being  at  liberty  to  subscribe  Five 
Shillinga  for  himself,  and  the  like  sum  for  each 
member  of  his  family.  It  is  estimated  that  the 
window  will  cost  not  less  than  £700. 

Members  willing  to  aid  the  Coimcil  in  this 
work  are  requested  to  fill  in  the  Form  which 
has  been  sent  to  them,  with  the  amount  ok 
t^iibecription,  and  return  it  to  the  Secretary. 
Post-office  Orders  should  be  made  payable  at  the 
Charing-croBS  office,  to  Mr.  Samuel  Thos.  Daven- 
port. The  first  subscription  list  amounted  to 
£361  38.    A  further  list  will  shortly  be  published. 

8UBS0RIPTIOHB. 
The  Lady-day  subscriptions  are  due,  and 
should  be  forwarded  by  cheque  or  Post-office 
order,  crossed  "  Coutts  and  Co.,"  and  made 
payable  to  Mr.  Samuel  Thomaa  Davenport, 
Knaadal  Officer.       Digit  zed  by  vjOOQ  IC 
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FINAL      EXAMINATION,      1872. 


PRIZES    AND    CERTIFICATES    AWARDED    TO    CANDIDATES. 


PRIZES. 
His  Rotal  Hiohnbss  thi  Punoe  Consort's  Pbizb  of  TwKNTT>Ftvi  Ouivbas  to 

No.  1233— William  Pollitt,  aged  20,  Salford  Working  Men's  College,  clerk,  who  lias  obtuned  tk 

foUowing  First-class  Certificates : — 

1869 — G^erman — Firat-daas  CertiBcate,  with  Second  Priie. 
„       English  Histoiy-rFint-oIass  Certifloate,  with  Fint  Frise. 

1870 — Book-keepng — Firat-olass  Certifloate. 
„       Logic — Fint-claw  Certificate,  with  Second  Prise. 

1871— Latin— Fint-clan  Certificate,  with  First  Prun. 
„       English  Language — Firat-claas  Certificate,  with  Second  Prise. 

1872 — Domestic  Economy — First-class  Certificate  with  First  Prize. 
„       Metric  System — Fiist-class  Certificate^  with  Second  Prise. 
„      Hensoration — First-class  Certificate. 


Tra  CoDHon.  Pbizb  (for  Fkm alb  Candidatbs)  of  Teh  GniMBA.8 

Has  not  been  awarded  this  year,  as  no  candidate   qualified  to  reoeive  prizes  has  {rMA  te 

required  conditions. 


Azithmetic. 


Metric  Systeoi  . .  < 
Book-keeping    ....  | 


Ist  Prise.. 

2nd  Prize 

Female  Prise 

Ist  Prize.. 

2nd  Prize 

1st  Prize . . 
2nd  Prize 


1st  Prize . . 
2nd  Prize 


joLoxunir&bioii 

Florionlture   |lstPiize 

let  Prize 
2nd  Prize 


Fruit  and  VegetaMe  ( 1"',^?* ' 
•   Culture   .?..,        <2ndPnze 


Domestic  Economy. . 
Political  Economy . 


Geography. 


English  History    . . 


Ist  Prize . . . 
2nd  Prize    . 

1st  Prize . . . 

2nd  Prize   . 
'1st  Prize.., 


2nd  Prize   .. 

'  1st  Prize . . . . 
2nd  Prize   .. 


To  No.  1046— Henrv  Wood,   17,   Manchester  Meoh.   Inst,  saistsst 
booK-keeper 
„      1131— Frederick  J.  Barnes,  21,  Pembroke  Sock  3Ceeh.  Xui, 
shipwright 
200— Mary  £.  Budd,  16,  Carlisle  Mech.  Inst  (no  ooenpttioa 

stated) 
1036— Alexander  Gibson,  18,  Manchester  Meek.  Inst,  draag^ 

man 
1233— William  PoUitt,  20,  Salford  Working  Mea'lCoUaf;^cMc 

iVo  Pria  for  Ftmalet  awarded.* 
1199— Thomas  R.Clarke.20,Salford  Working  Meo'8Col\eee,diA 

808— George  W.  Brantrwin,  24.  City  of  London  CoUege,  dsA 
No  Pria  for  FfmaUt  awarded.* 
1092— William   H.  Stanier,   23,  New  Swindco  Ueeh.  bit, 

railway  derk 
1029— William  Dodgson,  26,  Manchester  Mech.  Inst.,  dril  m 

mechanical  engineer 
1182 — John  Jones,  21,  Richmond  Parochial  Library,  gardener 

yb  Steond  Prize  awarded.f 
1182 — John  Jones,  21,  Bichmond  Parochial  Library,  gaidcas 
621— Charles  Haggins,  23.  Hull  Young  People's  Chiistiaasai 

Litemry  Inst,  gardoner 
1233— William  Pollitt  20.  Salford  Working  Men's  College,  drt 
665 — Fletcher  T.  IHirton,  19,  Liverpool  Inst,  aorveyor 

yb  Prize  for  Females  awarded.* 
1092— William  H.  Stanier,  23,  New  Swindon  Mech.  Inat, 

railway  derk 
666— Chas.  J.  Palmer,  19,  Ipswich  WorkingMen's  CoUege,  (3eit 
1128— George  M.  Thomas,  19,  Pembroke  Dock  Mech.  last, 

shipwright  apprentice 
1036— Alexander  Gibson,  18,  Manchester  Mech.  Inst,  dranghti- 


jVa  Priufor  Femalti  awarded.* 
141— Alfred  T.  Gregory,  19,  Birmin^iam  and  Midland  Init, 

stationer 
171— Thomaa  Ward,  18,  Birmingham  and  Midland  Inst,  dsB 

tfb  Priufor  Fematet  awarded.* 


•  No  Famsla  Candidate  quilflad  to  reoaln  PrixM  obtained  a  Flnt-cUn  CectUcate  in  tUi  nlUaoOQ  IC 
t  NoothorFlitt-oUaiCerttaoataswintlveBlnthlatatJeet.  O 
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^So^luh  Language. 
IjOgio 


EVenoh 


Oemian 


Italian. 


Spaniak 


Theoxjof  Koaio 


ISamentaiy  Musical 
Composition  .... 


IstPrim.... 

£5 

2ndPme    .. 
Female  Frin- 

3 
2 

lit  Price.... 

6 

latPiixe.... 

*6 

2nd  Prize    . . 

3 

1st  Prize .... 

6 

2nd  Prize    .. 
Female  Prize 

3 
2 

Ist  Prize .... 

6 

let  Prize.... 

6 

2nd  Prize   .. 

3 

1st  Prize.... 

6 

2nd  Prize   .. 

3 

Female  Prizt 
1st  Prize.... 

2 

6 

2nd  Prise    .. 

3 

To  No.  141— Alfred  T.  Gregory,  19,  Birmingham  and  Midland  Inst., 
stationer 
,        860— William  R.  Kerr,  19,  Cibr  of  London  Collegre,  clerk 
,        175 — Bertha  M.  Wootton,  18,  Birmingham  and  Midland  Inst. 

(no  oooapation  stated) 
,        349 — John  McAlpine,  21,  Glasgow  Athengenm,  warehouaenum 
No  Steond  Prizt  atoarikd.f 
No  Prizet  a»earded.X 
138 — Edward  Edmonds,  21,  Birmingham  and  Midland  Inst, 

electro  depositor 
760 — Bonald  G.  Madden,  24,  Birkbeok  literary  and  Scientiilo 
Inst.,  clerk 
JVa  Priujor  Femalf  aiparded.* 
789 — Mary  E.  Martin,  23,  Birkbeck  literary  and  Scientific 
Inst,  (no  occupation  stated) 
,        30fi — ^William  Toang,  21,  Glasgow  Athennom,  clerk 
,        789— Mary  E.  Mnrtin,  23,  Birkbeck  Literary  and  Sdentaflc 

Inst,  (no  occupation  stated^ 
,        188 — Edward  Edmonds,  21,  Birmingham  and  Midland  Inst., 
electro  depositor 
No  Sieond  Prize  atcarded.f 
No  Prizt  for  Femalet  awarded.* 
,        826— Edward  K.  Courthorpe,  22,  City  of  London  College  (no 

occupation  stated) 
,        864— Charles  E.  Lloyd,  24,  City  of  London  College,  derk 

No  Prize  for  FemaUt  awarded.* 
,        292 — Daniel  Riddell,  24,  Glasgow  Andersonian  ITniTersity 

Popular  Evening  Classes,  clerk 
I        747 — Charles  H.  Hewitt,  26,  Birkbeck  Literary  and  Scientific 
Inst.,  clerk 
230 — ^Mary  Bissell,  24,  Dudley  Mech.  Inst,  (no  occupation  stated) 
263 — ^Timothy    L.     Campliell,    29,     Glasgow    Andersonian 
Unireraity  Popular  Evening  Classes,  japimner 
1161— Samuel  Dash,   26,  Beanvoir  Collie  Evening  Classes, 
Plaiatow,  warehouseman 
No  Pritt/or  iemaiet  awarded,* 


The  Third  Prize  of  £2,  in  Domestic  Economy,  offered  by  Mr.  T.  Twining,  a  Vice-President  of 

the  Society,  has  been  awarded  as  follows : — 

No.  987— James  Hogg,  26,  Manchester  Mechanics'  Institute,  mechanic. 

The  Three  Prizes  of  Books,  also  offered  by  Mr.  T.  Twiuing,  have  not  been  awarded,  as  only 
three  First  Class  Certificates  were  given  in  this  subject 


The  Third  Prize  of  £2,  in  Political  Economy,  offered  by  Mrs.  Harry  Chester,  has  been  awarded 

as  follows : — 

No.  664— Thomas  Adcock,  24,  Leicester  Work  na  Men's  College,  baker. 

The  Three  Prizes  of  Books,  also  offered  by  Mrs.  Harry  Chester,  have  not  been  awarded,  as  the 
remainin£^  First  Class  Certificate  holders  in  this  subject  were  disqualified  for  receiving  prizes. 


The  Royal  Horticnltnral  Society's  Prizes  have  been  awarded  as  follows : — 


(1st  Prize.. 
Floiionlture    <  2nd  Prize 

Fruit  and  Vegetable  (  i'*,^?'  •  • 
Culture    .?: ja^KlPn^e 


£9 
3 

6 
3 


To  No.  1182 — John  Jones.  21,  Richmond  Parochial  Library,  gardener 
„        621 — Charles  Huggios,  23,  Hull  Young  People's  Christian  and 

Literary  Inst.,  gardener 
„      1182 — John  Jnu'S.  21,  Richmond  Parochial  Library,  gardener 
„        621— Chirlea  Hnsreins,  23.  Hull  Young  People's  Christian  and 
Literary  Inst,  gardener 


The  Prize  of  £5,  offered  by  the  Royal  Geographical  Society,  has  been  awarded  to — 
No.  1128— George  M.  Thomas,  19,  Pembroke  Dock  Meoh.  Inst,  shipwright  apprentice 

*  No  Fnnsia  Candidate  qualified  to  noelr*  VtHn  -tb  sincd  a  tint.cUn  CerttOaat*  In  tbls  nl^vet. 

'»  No  othn  nnt^UM  CtrtUcaiet  were  given  In  thin  Mbjwt.  ni„it,„^i„,l  -.C\C\Ci\C 

*  No  Flnt.«U«Certlfio*t<s*m awarded  In  thUiobJect.  Digitzed  by  Vj»J*J^lV^ 
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The  Prizes  offered  by  the  Proprietors  of  the  Gardmeri  Chronich'oAye  not  been  awarded,  do 
Candidate  having  fulfilled  the  required  conditions. 


The  Prizes  offered  by  the  Council  for  Writing  from  Dictation  have  been  awarded  as  foUowB^- 

iBt  Prise  of  £3  to  No.  627— John  W.  PaUiser,  23,  Leeds  Young  Men's  Chriatian  Aasociation,  art  studeat 
2nd        „        2     „        169— William  H.  Taylor,  2S,  Birmingham  and  >lidland  Inst.,  clerk 
3rd        „        1     „        860— Wilham  R.  Kerr,  19,  Cify  of  London  CkiUege,  clerk 


The  Prizes  offered  by  the  Council  for  Writing  and  Manuscript  Printing  have  been  awardads 

follows  :— 

1ft  Prize  of  £3  to  No.  1261— Henry  Williams,  23,  Southampton  AthensBum,  oleTk^>n  oidnance  nm^ 
2nd       „       2      „      1263— Qeorge  Bean,  16,  St.  Martin's  School  of  Art,  Stamford,  solicitor'a  cleik 
3rd        „       1      „      1023— John  Ingham,  21,  Manchester  Mech.  Inst,  clerk 


The  Prizes  offered  by  the  Council  for  the  four  best  specimens  of  Handwriting,  as  shown  inuja 
the  papers  worked  in  any  subject,  have  been  awarded  as  follows : — 

1st  Prise  of  £5  to  No.  860— Eerr,  William  R.  19,  City  of  London  College,  clerk 
2nd       „        3      „      788— Bray,  William  H.,  17,  Birkbeck  Literary  and  Scientific  Institution,  clerk 
3rd        „        2      „      774— Edmpt,  Eichard  W.,  17,  Birkbeck  Literary  and  Sdentiflo  Institution,  dal 
4th        „        1      „      831— Davis,  Edward  J.,  22,  City  of  London  College,  derk 


VIVA-VOCE  EXAMINATION  IN  MODERN  LANGUAGES. 


The  viv4-voce  examination  in  Modem  Languages,  as  proposed  in  the  memorandum  farniskw  "^ 
Mr.  Hyde  Clarke,  Member  of  the  Council,  has  been  held  by  only  one  Local  Board,  vii, »»" 
the  Birkbeck  Literary  and  Scientific  Institute,  the  Examiners  reporting  the  result  as  follow  :" 

German — ^Annie  Chapman,  aged  86,  goyemesa,  "very  good." 

„      — Arthur  A  Higgina,  aged  19,  clerk,  "  very  good." 
French  — Bonald  G.  Madden,  aged  24,  clerk,  "  good." 


CERTIFICATES. 

The  following  is  an  Alphabetical  List  of  the  Candi- 
dates who  have  obtained  Certifloates. 

The  number  following  the  name  gives  the  ago  of  the 
Candidate. 

1st)  after  a  subject  signifies  a  First-class  Certificate. 


(2d: 


sd! 


Second-class 
Third-class       „ 

The  occnpaUoBS  sUted  arc  either  present  or  proposed. 


649— Abbott,  A^lliam,  20,  Leicester  W.M.  ColL,  dicker 

— Eng.  Lang.  (3d) 
799 — ^Abrahams,  Moses,  20,  City  of  London  Coll.,  clerk 

—French  (2d) 
461— Ackroyd,  Herbert,  20,  Halifax  W.M.  Coll.,  clerk 

— Arith.  (3d) ;  Bkpg.  (3d) 
800— Adamson,  Robert  H.,  23,  City  of  London  Coll., 

clerk— Bkpg.  (1st) ;  French  (2d) 
801— Adcock,  John  H.,  24,  City  of  London  Coll.,  teacher 

—Logic  (3d) ;  Met.  Syat.  (3d) 
664— Adcock,  Thomas,  24,  Leicester  W.M.  Coll.,  baker 

— £ng.  Hist.  (2d) ;  PoL  Econ.  (1st),  with  third 

prize  of  £2 
614— Ainley,  Richard,  20,  Leeds  Y.M.  Chr.  Amoc., 

warehouseman — ^Eng.  Lang.  (3d) 
870 — ^Aird,  John  A.,  19,  Olaagow  M.I.,  warehouseman 

—Spanish  (1st) 


419— Anderson,  George,  16,  Glasgow  M.L,*''''"^' 

I*°K-  (2d)  ,  ^    i^_)W. 

374— Anderson,  James,  34,  Glasgow  M.I.,  cl«" 

Syst.  (2d)  «T  drf- 

360— Anderson,  Matthew,  18,  Glasgow  ^.^i 

Bkpg.  (3d)  ,    d^- 

436— Anderson,  William,  23,  Glasgow  M.J-- 

Mus.  Comp.  (lat) ;  Theory  of  Mm-  W  ^ 
1069— Anderton,   Sarah,    17,   Manchester  «^ 

woman — Dom.  Econ.  (3d)  „  ^  tjn-l'''' 

1028— Anderton,  Thomas,  19,  Manchester  «-i^ 

worker— Arith.  (Ist) ;  Eng.  Hif-j'^ -f.po? 
257— Andrew,  Archibald,  20,  Glasgow  AjWi-^  .^. 

Evg.  Classes,  assistant  teacber---»'T- i_^. 
386— Alexander,  James,  22,  Glasgow  M.1-," 

Lang.  (3d)  „.^     fT/>iidonC* 

802— Alexander,  William  M.,  32,  City  of  jT-^  (3d); 

architect  and  surveyor's  assistani 

Bkpg.  (2d);  Mens.  (3d)  ,    p^>.  M 

256— Allan,  David  S.,  32,  Glasgow  Ano' 

Evg.  Classes,  tailor-Mus.  <^^^^,  ?«»* 
1147— Allen,  Mary,  36,  Penzance,  eonteeuu 

734— AlUngham,  WUUam,  21,  Birkbej*  I^^j^j .  poL 
Inst,  writer  in  Admi«aty-^"^  '    ' 
Econ.  (3d)  „,,  ^_,j,  Watt  I"** 

247-Allison,    dkrles,   18,    B^Wj 
engineer's  apprentice — ^*f"^Jt  r 

990-Alm^  R.,  21,  ^^T^Jti' 
Bkpg.  (2d)      d  by  LjOOg  le 
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llOT—AhngiU,  SamiMt  S.,  17,  Salford   W.H.  Coll., 
■warehouseman — Bkpg.  (3d) 
988— Armrtrong,  John,  22,  C«rlUle  M.I..   engineer's 

clerk— Logic  (2di ;  Met.  Syst  (Ist) 
aSC— AshtoD,  John,  27,  £dinbargh  'Watt  Inst,  gold- 
smith—Theory of  Mas.  (2d) 
ttOl— Asbworth,  Geosge,  16,  SaUbid  W.K.  Coll.,  derk 
— Arith.  (2d) 
M— Adett,  Henry,  28,  Aldtrshot  «nd  Farnham  Dis- 
trict Board,  aoktisr— Arith.  (3d) ;  £ng.  Hist 
(»d) 
1 19a— Astley,  James,  19,  Salfcrd  WJf .  CalL,  imrehoose- 
BMB- Arith.  (8d) 
213— AtUnson,  Eoger,  20,  Omit*  MX,  flttet^Arith. 

(1st) 
651— Aylwstd,  Walter  C^  16,  Ipwrieh  W.M.  Coa, 

Aoemakn^Bim-  (3d) 
216— Ayre,  John  T^  18,  Orewe  MJ,  fitter's  apprentice 
—Arith  (8d) 

IIVS— BnUagton,  Artbar  S.,  1«,  Salford  W.U.  ColL, 

war^ousenan — Skpig.  (3d) 
S76 — ^Baguley,  "William,   16,    Irwall  Inst,  w«aTer— 

Arith.  (3d) 
OM — B«iley,  Fredetiok  G.,  17,  Boy«l  Pdyteduiic  Inst, 

clerk— Bkpg.  (3d) 
776 — ^Baird,  James,  22,  Birkhedc  Lit  and  ScL  Inst, 

clerk— Bkpg.  (2d) 
330 — Baird,  James  S.,  21,  Glasgow  Ath.,  clerk— Pol. 

Soon.  (2d) 
1194— Baker,  Benjamin,  11,  SaUsfd  W.M.  Coll.,  taUor 

—Arith.  (3d) 
662 — ^Baker,  Findley,  19,  Ipswich  W.M.  Coll.,  pupil 

teaoher— Bng.  Hist  (3d);   Sag.  Laog.  (2d); 

Oeog.  (3d) 
10M — ^Baker,  Orlando,  38,  New  Swiadon  M.I.,  deA— 

Hoa.  Conp.  (2d) 
268 — Bald,  Chrad,  18,  GHasgow  And.  Univ.  Pop.  Evg. 

Classes,  en;^  fitter's  a^ppreatice — Mus.  Camp. 

(Sd) ;  Theory  «t  Mus.  (4d) 
130 — Ball,  George  £.,  17,  BirBungfasm  and  Mid.  Inst,' 

prapil  teaoher — G«og.  (let) 
803 — Ball,  Henry  W.,  19,  City  ot'  London  C<^.,  artist 

Ml  glasa— Pol.  Eoon.  (3d) 
246 — Ballantyne,  James,   30,  Edinburgh  Watt  Inst, 

fitotory  worker — Mus.  Comp.  (3d) 
1027 — Bamforth,  William,  20,  Mandiestw  M.  I.,  clerk— 

Bkpg.  (2d) 
604 — ^Bancroft  John,  18,  Huidenfleld  M.  I.,  appren- 
tice—French (3d) 
804 — Barnes,   Benjamin,  21,   City  of  London   Coll., 

clerk— French  (3d) 
1131— Barnes,  Frederick  J.,  21,  Pembroke  Dock  M.  I., 

shipwright — Arith.  (1st),  with  second  prize  of 

£3. 
74 — Bamett  James  S.,    18,  Ashford  M.  I.,  pupil- 
teacher — Eng,  Lang.  (2d) ;  Geog.  (1st) 
806 — Bamett,  Leopold,  IS,  City  of  London  Coll.,  derk 

—Arith.  (2d) 
1291 — Barratt,  Samuel,  20,  Stockport  Sunday  Sch.  Imp. 

6oc.,  teacher— Eng.  Lang.  (2d) 
1099 — Barrett,  Joseph,  18,  Oldham  Lyceum,  warehouse- 
man—Bkpg.  (3d) 
269— Barrie,  Peter,  39,  Glasgow  And.  Unir.  Pop.  Evg. 

Claeses,  railway  clerk — Theory  of  Mus.  (1st) 
666 — ^Barro~w,    James    H.    M.,    24,    Iiiverpool    Inst., 

teachei^Eng.  Hist  (Ist) ;  French  (3d) 
671 — ^Barrow,  William  M.,  20,  Uverpool  Inst,  clerk — 

Bkpg.  (3d) 
1000 — Barry,  John,  16,  Hanohester  H.I.,  in  solicitor's 

office— Bkpg.  (2d) 
817 — ^Barry,  John  C,  22,  Glasgow  Ath.,  mechanical 


draughtsman — Edk,  Lang.  (3d) 
iartle,  Harry,  16,  Wakefield  M.L, 
Arith.  (3d) 


messenger — 


989 — Banme,  Frederick,  20,  Boyal  Polytechnic  Inst., 
derk— Bkpg.  (3d) 


1068— Baxter,  John,  16,  Mossley  M.I.,  tailor— Arith. 
(3) ;  Bkpg.  (3d) ;  Eng.  Lang.  (3d) 
229»-B.iyle}',   John,   36,  Devonport  M.I.,  writer  (in 

H.M.  Dockyard)— Met.  Syst.  (2d) 
1263— fiaan.  GnngH,  16,  Stamford  (St  Martin's  School 
of  Art),  solicitor's  clerk —the  second  prize  ofX2 
for  writing  and  manuscript  printing. 
806— Beard,  Frederick,  28,  City  of  Lond<m  Coll.,  clerk 

-Bkpg.  (2d) 
664— Beaumont,  Arthur  W.,  18,  Ipswicb  W.M.  Coll., 

clerk- Bkpg.  (Ist) 
606.— Beaumont,  Ihomas  S.,  17,  Haddetsfleld  U.I., 
wool  sorter — Gknnum  (3d) 
1084— Bediett  George  £.,  SO,  Mwidiester  M.L,  clerk— 

Arith.  (8d) 
807— Beer,  Hennr,  21,  City  of  London  OolL,  derk- 

Logio  (2d)  ;  Bog.  Laog.  (2d) 
S18— BeU,  John  0.,  20,  HuU  Young  People's  Chr.  and 

Lit  last,  clerk — Com.  Oeraan  (let) 
1104— Bell,  Robert  K,  21,  Paisley  Artisuis'  Inst,  dyer 
—Theory  of  Mas.  (Istj 
«11— Bell,  Thomas  W.,  19,  Leeds  Yonng  Men's  Chr. 
Assoc,  warehouseman — Eng.  Hist.  (Ist):  Geog. 

illiam,  22,  Glasgow  And.  Univ.  Pop.  Evg. 
Classes,  warehooseman — Theory  of  Mus.  (2d) 
963 — ^Bennett,  Frederick  J.,  18,  Royal  Polytechnic  Inst, 

dentbt's  pu{Hl— Geog.  (3dl ;  Eng.  Hist  (3d) 
730— Bennett  Richard  W.,  19,  Birkbedk  Lit  and  Sd. 

Inst,  derk— French  (3d) 
989 — Bennett  Robert  20,  Maaoheater  M.I,  grocer's 

asaiBtant~-Bkpg  (let) 
964— Bennett,  William  C,  20,  Boyal  Polytedmic  Inst, 
dentist's  pupil — Geog.  (3d)  ;   Eng.  Lang.  (3d) ; 
Eng.  Hiat.  (3d) 
1180— Bennett  William  R.,  19,  Avenham  M.I.  (Pres- 
ton), schoolmaster — ^Arith.  (8d);  Eng.  Laag. 
(3d);  Geog.(9d) 
131— Benton,  Anne,  31,  Birmingham  and  Mid.  last, 
teacher— French  (3d) 
1048— Beira,  James  W.,  17,  Manchester  M.I.,  derk— 

Bkpg.  (2d) 
610— Berry,  WiUiam,  19,  Leed's  Tonng  Men's  Ohr. 

Anoo.,  architect's  pupil — Eng.  I^g.  (2d) 
943— Bettger,  Alfred,  24,  Royal  Polytechnic  Inst,  derk 

—Bkpg.  (3d) ;  French  (2d) 
982 — Birchby,  William  K.,  19,  Manchester  M.L,  ware- 
houseman— ^Bkpg.  (2d) 
230 — Bissell,  Mary,  24,  Dudley  M.I.  (no  ooonpaiion 
stated)- Theory  of  Mus.  (let),  with  tiie  prize  of 
£2  for  females 
981— Blackgtock,  William,  32,  Manchester  M.X.,  derk 

—Theory  of  Mus.  (2d) 
705— Blackwell,  John  W.,  22,  Birkbeok  Lit  and  Sci. 

Inst.,  clerk— Eng  Lang.  (Ist) 
786— Blaikley,  Alexander  F.,  19,  Birkbeok  Lit  and  Sd. 

Inst  clerk — German  (2d) 
402 — Blair,  James,  17,  Glasgow  M.I.,  pupil-teacher— 
Arith.  (3d) 
38 — Blakemore,  George,  25,  Aldershot  and  Famhaai 
District  Board,  drawing-master — Mens.  (2d) 
1020-r-Bland,  Thomas,  20,  Manchester  M.I.,  derk— 

Bkp.  (Ist) 
431— Blyth,  James  A.,  16,  Glasgow  M.L,  law-deit— 

Latin  (3d) 
1172— Bonner,  William  H.,   19,  Beauvoir  ColL   Evg. 

Classes,  derk— Theory  of  Mug.  (1st) 
1033— Booth,  James,  18,  Manchester  M.I.,  derit— Arith. 

(2d)  ;  Eng.  Hist  (1st) 
1032— Booth,  John  O,  21,  Manchester  M.I.,  derk— 

Bkpg.  (1st) 
1062— Booth,  Samuel,  22,  Manchest«  M.L,  wardionse- 

man — Arith.  (1st) 
1098— Boothby,  William,   18,  Oldham  Lyceum,   sur- 
veyor's apprentice — ^Eng.  Lang.  (Sid) 
183— Boothroyd,  WiUiam  H.,  19,  Bradford  M.L,  mer- 
chant's derk— Qernum  (3d) 
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1196— Boctock,  Bi.mui.d  I.,   17,  Salford  W.U.  Coll., 

derk— Bkpg.  (3d) 
fiSI— Botham,  WiUiom,  21,  HnU  Yoddk  Teople'i  Chr. 

ana  Lit.  Inst.,  clerk— Bkpg  (lat} 
190— Bower,  Jobn  W.,  19,  Leeds  Ch.  Insi,  dark— 

Bkpg.  (2d) 
366 — Bowie,  Juines  M.,  16,   Glasgow  MJ.,  derk— 

Bkpg.  (3d) 
1322— Bowker,  Joseph,  19,  York  Init  of  Pop.  Sci., 

gardeoet^Arith.  (2d) 
1197— Brabin,  C.  20.  Salford  W.U.  ColL,  wareboose- 

man— Aritb.  (2d) 
1039 — Bndley,  John,  22.  Manchester  M.I.,warebonseinaii 

— Eng.Hist.  (2d) ;  Eng.  Lang.  (3d)  ;  Geog.  (2d} 
101— Bradley,  ThoIna^  23,  BoUington  Useftil  Know- 
ledge Boo,  cotton -piecer — Eng.  Lang.  (3d) 
9£1-Bradehaw,  Frederick  J.,  16,  Hoyal  Polytechnic 

Inst,  derk— Aritb.  (2d);  Bkpg.  (3d) 
1120— Brady,  EdwHrd  G.,  16,  Farsoostown  Young  Men's 

Mut.  Imp.  Sno.,  clerk — Aritb.  (1st) 
1157— Brain.  Edwin  B.,  19,  Beanroir  Coll.  Evg.  Classes, 

bnilder's  apprentice — Mns.  Comp.  (2d) ;  Theoo° 

ofMns.jf3rd) 
1188— Braineld,  Thomas,  23,  Botherbam  Lit  and  M.L, 

derk— Theory  of  Mo*.  (1st) 
1160— Branch,  George,  21.  Beanvoir  OoIL  Evg.  Classes, 

derk— Throry .  f  Mas.  (2d) 
808— Brangwui,  George  W.,  24,  City  of  London  Coll., 

derk — Bkpg.  (Ist),  with  the  second  prize  of  £3. 
988— Brantingbam,  William,   18,    Manchester   M.I.. 

derk— Bkpg.  (3d) 
788— Bray,  William  H..  17,  Birkbeck  Lit  and  Sd.  Inst. 

derk — Arith.  (2d) ;  and  the  second  prixe  of  £3 

for  band-writing. 
593— Brayshay,  William  A.,  19,  Leeds  Ch.  Inst,  derk 

—Aritb.  (3d) 
1146— Brewer,  ElizaMtb  J.,  18,  Pensanoe,  pnpil  teacher 

—Arith.  (3d) ;  Eng.  Lang.  (2d) 
1008— Brigga,  Thonston,   18,  Manchester  UJL,  book- 
keeper— Arith.  (3d) 
46S— Broadhent,  Sykes,  20,  Hali&z  W.M.  Coll.,  waze- 

honsemim — Aritb.  (3d) 
(37— Broadhead,  Charies  K.,  19,  Holl  Young  People's 

Chr.  and  Dt  Inst,  derk— Bkpg.  (2d) 
464— Bioadley,  Arthur,  21,  Halifax  wTu.  ColL,  derk 

-Eng.  Hist  (2d):  Met.  8yst  (2d) 
47 — Brock,  Joseph  O.,  21,  Alderahot  and  Fainham 

District  Board,  soldier — Arith.  (3d) 
3B1— Brodie,    Thomas,    28,    Glasgow  Atb.,  teadiei^ 

French  (2d) 
1250— Brodrick,  Thomas,  16,  Scarborough  M.I.,  book- 

keepei^Arith.  (2d) 
767— Brook.  Edwin,  17.  Bukbeck  Lit  and  Sd.  Inst, 

oleA— Bkpg.  (2d) 
238— Brook,  Jamrs,  2b,  Edinburgh  Watt  In»t  (no  oc- 
cupation stated)— Mus.  Comp.  (3d) ;  Theory  of 

Mus.  (1st) 
227— Bro«k,  John  W.  T.,  17,  DcTonport  MJ.,  appren- 

tioe- French  (3d)  *^*^ 

741— Brook,  Sydney  K.,  21,  Birkbeck  Lit  and  Sd. 

Inst,  (no  occupation  stated) — Mens.  (3d) 
1067— Brooks,  John  H.,  17,  Mostley  M.I.,  do^k— Aiitb. 

(2d)  ;  Eng.  Lang.  (3d) 
1011— Brooks,  Sarond,  24,  Manchester  M.I.,  warehonse- 

man— Arith.  ;2d) ;  Eng.  Lang.  (2d) 
986— Brooks,  Thomas  B.,  19,  Manchester  M.L,  derk— 

Bkpg,  (2d) 
1008— Broster,  George  A.    B.,    21,  Manchester  M.I.. 

derk— Arith.  (Ist) ;  Eng.  Lang.  (1st) 
800— Brown,  Patrick,  19,  dtj  of  London  CoU.,  derk— 

French  (3d) 
489— Brown,  Samnel  B.,  19,  HasUngden  M.L,  iron- 
monger's apprentice— Eng.  Hut  (3d) 
1101— Blown,  William  A.,  19,  Ol&am  Lyceum,  book- 
keeper—Arith.  (1st) 
1289— BrowDsword,  John,  20,  Stockport  Sunday  Sch. 

Imp.  Soc.,  deric— Arith.  (3d) 


193— Broznp,  James,  80,  Burnley  HI.,  UMiiaxiie— 

German  (3d) 
724— Bruce.  Fnnk,  20.  Birkbeck  Ut  and  Bd.  iMt, 

deik-Bkpg.  (2d) 
1198— Brydon,  WilliHm,  25,  Salford  W.U.  ColL, 


2— Buf 


man— Bkpg.  (3d) 

m-hanan,  Dulad  B.,  16,  Aberdeen  ICX, 


deriE— 


Eng.  Lang.  (3d) 
Bel  P., 


207— Buckley,  Micfaad  P.,  26,  Cork  Oatholio  TooDg 

Men's  Soc.,  derk— Bkpg.  (2d) 
1174— Burgess,  HpniyT.,  I9,BeanToir  CoU.  Erg.Cbae^ 

drrk— Theory  of  Mns.  (8d) 
1175— Bu^eiia.  John  W.,  23.  Beanroir  CoU.  Evg.  CIsswe, 

derk— Theory  of  Mu  (Sd) 
1185 — Bnrgin,  Benjiimin,  25,  Botherbam  lit  and  M.L, 

metal  stamper— Theory  of  Mus.  (1st) 
811— Bumi-tt  David,  21,  City  of  London  CdL,  clerk— 

PoL  Ecoa.  (2d) 
727— Burnett,  Harnett  S.,  22,  Birkbeck  lit  ud  Sd. 
Inst.,  si'hodniistrera — Arith.  (2d) ;  Freodi  (Id) 
812— Burton,  George  J.  W.,  21,  aty  of  London  CbO, 

deik— Arith.  (2d) ;  Bkgp.  (2dh  FreiKi  (J<n 
1138— Butler,  George,  20,  Pembroke  Dock  UJ^ttif 

Wright  apprentice— Met  Syst  (2d) 
571— Butler.  Joseph  B.,  31,  Ipewich  W.M.  OqIL,cU: 

Arith.  (2d) 
328— BTfn,  Alt-zander,  23,  Glasgow  Ath.,  ooloniat- 
Ftaidi(3d) 

1— Cdder,  DaTid,   18,  Aberdeen  MX  dHk-izitt. 

(2d);Eng.Lang.  f2d) 
855— Calder,  James,  21,  GLisgow  UJ_  cUA-Bk» 

f2d) 
626— OalTard.  Frederick,  16,  HuU  YonagPeofk't  Qir. 

and  Ht.  Inst,  engine  fitter — ^Arith.  (li) 
262— Campbell,  Jobn,  17,  Glasgow  And.  Unn-  Ttfw 

Evg.  Classes,  clerk  in  measurer's  office— Hm. 

Comp.  (2<D ;  Theory  of  Mus.  (1st) 
268— CanpbeU.  ISmotby  L,  29,  Glasgow  And.  TJaiT. 

Pop.  Evg.  Classes,  japaxmer^—lliis.  Comp.  (1st), 
•  with  1st  price  of  £6 

134 — Carfldd,  Luka  26,  Birmingham  and  Mid.  Jasi, 

'  modi  ian — Tleonr  of  Mns.  (1st) 
608 — Carney,  John,  29,  Hulme  W,M.  Imt,  m»iar-up— 

Bkpg.  (3d) 
g08*-Carp<>nter,  George,  27,  City  of  UtAnOoSL,  desk 

533— Carter,  fW,  23,  Hull  Young  Peopks'a  Chx.  and 

lit.  Inst.,  grocer's  assistant — Bkpg.  (2d) 
813— Carter,  William  D.  C,  26,  City  of  Lcoidon  Coa, 

derk— Pol.  Econ.  (3d) 
928— Cattermole,  Agnrs  E.,  23.  Boyal  Polytechnic  lait, 

gOTemess— German  (3d) 
761— Chaloner,  Arthur  B.,  19,  Birkbeck  Lit  and  So. 

Inst,  glass  salesman — Aritb.  (3d) 
780— Chapman,  Annie,  35.  Birkbeck  lit  and  Sd.  last, 

goTemesa — German  (Ist)  ;  French  (2d) 
1176— Chappie,   George    J.,   27,   Beauvoir    CoU.  Evg. 

Classes,  builder— llieury  of  Mus.  (Irt) 
264 — Chishdm,  Jxmes,  36,  Glasgow  And.  UniT.  Tof, 

E\  g.  Classes,  bookseller's  assistant- Mns.  Cm^ 

(2d) 
379— Cbisbolm,    Jsmes,    21,   Glasgow   MJ.,  deA— 

German  (2d) 
324— Chisholm,  Jiimes  W.,  21,  Glasgow  Ath.,  derk— 

French  (3d) 
1264— Christian,  GilbeH  A.  17,  Stamford  (St  Martin's 

Sch.  of  Art),  pupil  teacher— Eng.  Hist  (1st}; 

Eng.  Lang.  (Ist)  ;  Geog.  (2d) 
611 — Claphani,  Ilobert,  23,  Hulme  W.M.  Inst, gardener, 

Bkpg.  (3d) 
1202— a«Te.  George,  16,  Salford  W.M.  CoU.,  deik— 

Arith.  (1st) ;  Bkpg.  (lat) ;  Met  Svst  (2d) 
535— Ckrk,  Alfred  H.,  22,  Hull  Young  Feople'a  Ov. 

and  Lit  Inst,  clerk — Bkpg.  (1st) 
1201— CUrk,  Ernest  C,  16,  Salford  W.M.  CoU.,  oled^- 

Aiitb.  (3d) 
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816— dark,  Frederic,  30,  CSty  of  London  Coll,  in  CStO 

Service — Bkpg.  (2d) 
816— Qark,  William  H.,   23,  CSty  of  London  ColL, 

clerk- Eng.  Lang.  (3d) ;  Com.  French  (Ist) 
1200— Clarke,  Alb^  19,  Salford  W.M.  CoU.,  hotue- 

decorator— Arith.    (Ist);    Bkpg.   (Ist);    Met. 

Syst.  (3d). 
60 — Clarke,  David  J.,  16,  Aldeiahot  and  Farnliam 

District  Board  (no  occopatian  stated) — Arith. 
(2d);  Geog.(3d) 
818 — Clarke,  Ebenezer,  21,  City  of  London  ColL,  clerk 

—Arith.  (1st) ;  Pol.  Econ.  (Ist), 
107— Clarke,  James  MoB.,  16,  Bolton  Ch.  Inst.,  fiirmer 

—Arith.  (2d) 
1199— Qarke,  Thomas  B.,  20,  Salford  W.M.  CoU.,clerk 

—Bkpg.  (Ist),  with  the  first  prize  of  £5 ;  Eng. 

Lang.  (Ist) 
546— aarke,  "William  M.,  19,  Ipswich  W.M.   Coll., 

clerk- Bkpg.  (2d) 
819— Clatworthy,  Abraham,  25,  City  of  London  Coll., 

in  Civil  Service— Arith.  (Ist) ;  French  (3td) ; 

Geog.  (2d) 
490 — Clay,  John,  18,  Hehden  Bridge  M.I.,  warehonae- 

man — Latin  (2d) 
1004— Clift,  Charles  £.,  21,  Manchester  M.I.,  clerk- 
French  (3d) 
1320— dough,  John,  17,  York  Inst  of  Pop.  Sci.,  clerk— 

Eng.  Hist  (Ist) ;  Eng.  Lang.  (2d) ;  Mens.  (3d) 
285 — Cochran,  John,  36,  Glasgow  And.    Univ.   Pop. 

Evg.  Classes,  warehouseman — Mns.  Comp.  (3d) 
822— Colegrave,  Philip  B.,  22,  City  of  London  Coll., 

clerk- Bkpg.  (3d) 
1204— CoUinge,  Harriet,  17,  Salford  W.M.  ColL,  pnpU 

teacher— Arith.  (2d) 
686 — Columbine,  Bennett  F.,    16,  Leeds  Ch.  Inst., 

popil  teacher — ^i^.  Lang.  (3d) 
876 — Conner,  James,  18,  Glasgow  M.I.,  engineer — 

Arith.  (3d) 
1144 — Cook,  Albert  A.,  18,  Penzance,  clerk— Bkpg.  (3d) 
824— Cook,  Charles  C,  22,  dty  of  London  Coll.,  clerk 

—French  (2d) ;  Com.  French  (Ist) 
688— Cooper,  AUred,  26,  Leeds  Ch.  Inst.,  clerk— Bkpg. 

(3d) 
1247— Cooper,  Charles  E.,  18,  Salford  W.M.  Coa,  mill 

overlooker — Arith.  (2nd) 
670— Cooper,  Charles  H.,    18,    Ipswich  W.M.  ColL, 

clerk— Bkpg.  (3d) 
1336— Cooper,    Samuel,    16,    New   Mills   M.I.,   pupD 

teacher— Arith.  (2d) ;  Eng.  Hist,  m) 
666— Cooper,  William  G.,   16,   Ipswich  W.M.  Coll., 

clork— Bkpg.  (3d) 
779 — Corcoran,  John,  20,  Birkbeck  Lit  and  Sci.  Inst, 

engineer — ^Eng.  Lang.  (1st) 
826— Cornell,  John  J.,  19,  City  of  London  Coll.,  deA 

—Bkpg.  (2d) 
1300— Corscadden,  John,  24,  Wakefield  M.I.,  mat-maker 

—Arith.  (2d) 
941— Cosier,  Elizabeth,  29,  Eoyal  Polytechnic  Inst  (no 

occupation  stated — German  (8d) 
923 — Cosier,  Jane,  Boyal  Polytechnic  Inst,  (no  occupa- 
tion stated) — French  (3d) 
568— Cotton,  John  A.,  19,  Ipswich  W.M.  CoU.,  clerk 

—French  (3d) 
826— Courthorpe,  Edward  K.,  22,  City  of  London  Coll. 

ino  occupation  stated) — Arith.   (1st);    Bkpg. 
Ist);   French  (3d);  Spanish  (1st),  with  the 
first  prise  of  £6 
1184 — Coward,  Henry,  22,  Botherham  Lit  and  M.I., 

spring  knife  cutter — ^Theory  of  Mus.  (2d) 
1074-.Cowell,  Charles,  23,  Newcastle-on-Tyne  Ch.  Inst., 

clerk— Arith.  (3d)  ;  Bkpg.  (3d) 
136 — Cowell,  John  8. 20,  Birmingham  and  Mid.  Inst., 

draper's  assistant — Arith.  (3d) 
746— Cownden,  Charles,  23,  Birkbeck  Lit  and  Sci.  Inst, 

collector^German  (2d) 
827— Cownley,  Francis  L.,  19,  jCity  of  London  Coll., 
clerk— German  (3d) 


460 — Coyle,  Edward,  20,  Glasgow  Young  Men's  Soc.  for 
Beligious  Improvement,  bootmaker— Logic  (8d) 
1123 — Cozens,  James,  18,  Pembroke  Dock  M.I.,  ship- 
wright apprentice — Arith.  (Ist) 

466— Crabtree,  Frank,  20,  Halifax  M.I.,  derk— Arith. 
(3d) 

362— Craig,  Thomas,  16,  Glasgow  M.I.,  draper— Bkpg. 
(3d)  "* 

692 — Craine,  George,  17,  Liverpool  Inst,  cleric — 'Eng. 
Hist  (2d) 

382— Crawford,  Thomas,  21,  Glasgow  M.I.,  clerk- 
German  (2d) 

744— Crawte,  George  F.,  30,  Birkbeck  Lit  and  SoL 
Inst,  dark— Theory  of  Mos.  (2d) 

702— Creak,  George,  26,  Birkbeck  Lit  and  ScL  Inst, 
derk— Bkpg.  (1st) 

926— Crocker,  Charles  J.,  18,  Boyal  Polytechnio  Inst, 
pupil  teacher — ^Arith.  (1st) ;  Eng.  Hist  (2d) ; 
flng.  Lang.  (2d);  Geog.  (2d) 

934— Crocker,  WiUiam  H.,  16,  Boysl  Pdytedinic  Inst, 


clerk— Bkpg.  C3d) 
William, 


Manchester    M.I« 


1087— Crookford,     William,     40, 

teacher^French  (3d) 
828— Crompton,  WiUiam  P.,  23,  CSty  of  London  OdL, 

•derk— Bkpg.  (1st) 
608 — Crook,  Benjamin,  21,  Huddenfidd  M.I.,  articled 

clerk— French  (2d) 
136 — Cross,  William  J.,  19,  Birmingham  and  Mid.  Inst, 

cabinet,  gun  and  pistol  case  maker — Latin  (2d) 
64 — Crossley,   Arthur,   19,  Aldershot  and    E'amham 

District  Board,  soldier — Eng.  Lang.  (3d) 
781— Crowest,  Albert  H.,  23,  Birkbeck  Lit  and  8d. 

Inst,  clerk— Theory  of  Mns.  (2d) 
763— Crump,  Charles,  H.,  21,  Birkbeck  lit  and  ScL 

Inst,  derk— Bkpg.  (3d) 
466— CundaU,  Bobert  T.,   18,  Hali&x  W.M.  CoU., 

weavei^-Arith.  (3d) 
314'~Cunningham,  John  B.,  23,  Glasgow  Ath.,  derk — 

Logic  (3d)  ;  Eng.  Hist  (1st) ;  Eng.  Laiw.  (2d) 
07— Cunningham,  John  W.,  16,  Aldershot  undFain- 

ham  District  Board,  soldier — Arith.  (2d) 
365 — Cnrrie,  Duncan,  20,  Glatwow  M.I.,  derk — Bkpr. 

(2d) 
lOM-^Cuthbortson,  John,  19,  Xewcastle-on-Tyne  S!z« 

oelsior  Temperance  Class,  clerk — Eng.  l4Uig.(3d) 

69*-DadsweU,  Oeorae  T.  20,  Aldershot  and  Farnham 
District  Board,  derk— Eng.  Hist.  (Ist) ;  Frendi 
(3d)  ^^  ,     J 

346 — Dale,  Marian,  21,  Glasgow  Ath.  (no  occupation 

stated)— French  (1st) 
830— Dalton,  Alfred,  26,  City  of  London  OolL,  ciaek— 
Bkpg.  (Ist) 

1206— Daly,  John,    18,  Salfoid  W.M.  CoU.,  derk— 
Arith.  (2nd) 

1301— Darley,  George  8.,  17,  Wakefield  M.I.,  derk— 
Arith.  (3d) 

1161— Dash,  Samuel,  25,  Beauvoir  CoU.  Evg.  Classes, 
warehouseman — Mus.  Comp.  (Ist)  with  second 
prize  of  £3 ;  Theory  of  Mus.  (1st) 

1001 — Davenport,  Frank,  19,  Manchester  M.I.,  draughts- 
man's apprentice — Logic  (3d) ;  Dom.  Econ.  {2d) ; 
Met.  Syst  (2d) 
31 — Davidson,   William,  26,  Aberdeen  M.I.,  derk — 
Eng.  Lang.  (3d) 

1026 — Davies,  Joe,  16,  Manchester  M.I.,  office  boy — Eng. 
Hist.  (1st) 

1137 — Davies,  Joseph,  17,  Pembroke  Dock  M.I.,  ship- 
wright apprentice — Arith.  (1st) 

1016— Davies,  Thomas  A.,  18,  Manchester  M.I.,  clerk — 
Bkpg.  (2d) 

1043— Davies,  Thomas  W.,  18,  Manchester  M.I.,  clerk- 
Logic  (3d) ;  Dom.  Econ.  (2d) ;  Eng.  Lang.  (1st) ; 
Geog.  (2d) 
831— Davis,  Edward  J.,  22,  (Sty  of  London  CoU.,  derk— 
Arith.  (Ist) ;  French  (3d) ;  /mdthafontth  prim 
of  £1  for  Handwriting.i  by  ^OOQ^IC 
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407 — Dawson,  James,  16,  Glasgow  M.I.,  pupil  teacher 
— Arith.  (Ist) 

601 — Dean,  Henry,  24,  Huddersfield  M.!.,  draper — 
French  (3d) 

979— Derbyshire,  Lea,  20,  Maccle<6eld  Soc.  for  the 
Acquirement  of  Useful  Knowledge,  silk  ware- 
houseman— Arith.  (3d) 

389— Dick,  Frank  W.,  18,  Glasgow  il.l^  ^engineer 
—Arith.  (3d) 

307 — Dickie,  Andrew  B.,  20,  Glasgow  Ath.,  teacher — 
Logic  (3d) 

267— Dickson,  Donald  W.,  20,  Glasgow  And.  Univ.  Fop. 
Evg.  Classes,  clerk— Arith.  (3d) ;  Bkpg.  (3d) 

693 — ^Dickson,  Uomphrey  C,  18,  Liverpool  Lost.,  clerk 

— Eng.  Lang.  (2d) ;  Mens.  (3d) 
1186— Dix.  WUliam  F.,  18,  Botherham  Lit  and  ILL, 

clerk— Bkpg.  (2d) 
1082 — Dixon,  Joseph,  26,  Newcastle-on-Tyne  Excelraor 
Temperance    Class,    clerk — Arith.  (1st);  Eng. 
Bist.(lst) ;  Eng.  'Lmg.  (Ist) ;  Geog.  (2d) 
1304— Dixon,  Joseph,  21,   Walsall  Cb.  Inst.,  clerk- 
Met.  Syst  (Ist) 

204— Dobson,  Thomas  H.,  20,  Carlisle  M.L,  railway 

clerk— Arith.  (1st) 
1029 — Dodgson,  William,  26,  Manchester  M.L,  civil  and 
mechanical  engineer — Mens.  (1st),  with  second 
pnze<ft£3 

342 — ^Donald,  George,  23,  Glasgow  Ath.,  teachers- 
French  (3d) 

361— Donald,  John,  17,  Glasgow  M.L,  derk— Bkpg.  (3d) 

288 — ^Donaldson,  James,  25,  Glasg^ow  And.  Univ.  Pop. 
Evg.  Classes,  warehouseman — Theory  of  Mus. 

133£ — Dooketsley,  Joe,  1 7,  Lock  wood  M  J.,  clerk — Arith. 

(8d^  ;  £%.  Hist.  (3d) 
580 — Doughty,  Thomas  J.,  17,  Leeds  Ch.  Inst.,  pupil 

teachei^Arith.  (2d);  Eng.  Hist.  (3d);  Eng. 

Lang.  (3d) 
446 — ^Dove,  Ebeneser,  21,  Glasgow  Young  Men's  Soc. 

for  Religious  Improvement,  clerk — Logic  (3d) 
466 — ^Downsborough,  Julian,  16,  Halifax  W.M.  CuU., 

clerk— Arith.  (2d) 
9S6 — ^Draeger,  Arthur,  20,  Boyal  Folytechnic  Inst., 

clerk— German  (3di ;  Eng.  Lang.  (3d) 
673»-Drummond,  Frank  C.,  17,  Ipswich  W.M.  CoSL, 

derk- Eng.  Hist.  (2d) 
387— Dnimmond,   Bobert,   19,  Glasgow  M.L,  clerk — 

Eng.  Lang.  (3d) 
231— Dudley,  Joseph  H.,  20,  Dudley  M.L,  clerk— Bkpg. 

(3d) 
717— Duncan,  Malcolm  W.,  16,  Birkbeck  Lit  and  Sci. 

Inst,  clerk— Eng.  Hist.  (2d) 
995 — Dunch,  George,  18,  Manchester  M.L,  clerk — Eng. 

Hist  (2d) ;  Eng.  Lang.  (3d) 
381 — Dunlop,  James,   20,  Glasgow  M.L,  engineer — 

Arith.  (Ist) ;  Met  Syst.  (2d) ;  Mens.  (Ist) 
336 — Dunlop,    Peter,   21,   GlHsgow  M.I.,  mechanical 

draughtsman — Bkpg.  (3d) 
15 — Dune,  James,  19,  Aberdeen  M.L,  engine  fitter — 

Eng.  HUt.  (2d) ;  Eng.  Lang.  (2d) 
46 — Dyer,  Thomas,  19,  Aldershot  and  Famham  Dis- 
trict Board,  soldier— Arith.  (3d) ;  Bkpg.  (3d) 

1207— Eari,  Arthur,  17,  Sslford  W.M.  Coll.,  derk— 

Bkpg.  {1st) 
467— Eastwood,  Edward,  19,  Halifax  W.M.  Coll,  wool 

sortei^Bkpg.  (2d) 
1208— Edmeston,    Alfred,    20,    Salford    W.M.    Coll., 
draughtsman — Arith.  (2d^ 
138 — Edmonds,  Edward,    21,   Birmingham  and   Mid. 
Inst,  electro  depositor— Italian  (1st),  with  first 
prize  of  £5  ;  French  (Ist),  with  first  prize  of  £5 
774 — Edrupt  Uichard  W.,  17,  Birkbeck  Lit.  und  Sci. 
Inst,  derk — Geog.  (3d),  and  the  third  prize  of 
£2  for  handwriting 
956»-Edrupt  Richard  W..  17,  Royal  Polvtechnio  Inst, 
clerk— Arith.  (3d) 


3— Edwards,  David,  16,  Aberdeen  M.L,  derk — 1 

Lang.  (2d) 
82— Edwards,  John  W.,  21,  Bacnp  H.I., 

Arith/(3d) 
673— Egan,  William  M.,  19,  Idverpool  Inst,  cletfc — 

^kpg.  (8d) 
796— Eldridge,William,22,  Birkbeck  Lit  and  Sd.  lint, 

derk— Bkpg.  (2d) 
1091— Elliott,  Fhilip  A.,  21,  New  Swindon  M.I.,  engme 

fitter- Arith.  (2d) 
392— Elliott  William,  25,  Glasgow  M.L,  wardtoose- 

man — Eng.  Lting.  (3d) 
965— Ellis.  George  W.,   18,  St  Stnthen's  Erg.   Sdi^ 

Westminster,  derk— Arith.  (3d) 
197— Ellwood,  Joseph,    18,    Carlisle  M.L,    student— 

Arith.  (2d) 
523— Embley,  Matthew  H.,  16,  Hull  Yoong  Feopla'i 

Chr.  and  lit  Inst,  pupU  teacher — Eing.  Lau. 

(3d) 
971— Evans,  Alice,  26,  WalworOi  lit  and  ScL  Inst, 

schoolmistress — French  (3d) 


436— Fairley,  William  O.,  21,  Glasgow  H.L,  i 

— Ekig.  Lang.  (3d) 
124— Famworth,  Eu,  19,  Bolton  M.L,  packer-inft. 

(8d) 
1209— Famworth,  Joshua  H.,  18,  Salfotd  WJL  OH, 

warehouseman — Arith.  (1st);  Met  SylL  {ii) 
606— Fawcett  Alfred,  23,  Leeds  Young  Hen's  Cb. 

Assoc.,  mechanic— Arith.  (3d)  ;  XLeLSytt.(i^i 

Mens.  (3d) 
1319— Fawcett  John,  23,  York  Inst  of  Tap.  Si,  tUk 

—Arith.  (2d)  • 
567— Fawkes,  Frank  A..  23,  Ipswich  W.lL0iiIL,<4A 

--Theory  of  Mus.  (1st) ;  Fol.  £can.^U) 
202— Fazackerley,  WUliam,  17,  Carlisle  MX,  vSsm^ 

derk— Arith.  (Ist) ;  Eng.  Hist  (Ist) 
793— Fenn,  Henry  E,  21,  Birkbeck  lit  and  Sci.  Inst, 

reporter — Eng.  Lang.  (3d) 
32 — Fenton,  Henry,  38,  Accrington  MX,  wanhoase- 


brd  M.L,  book-keeper- 


man — Eng.  Lang.  (3d) 
177— Firlding,  John,  24,  Bradf< 

Bkpg.  (2d) 
248— Finlay,  Ihivid  G.,   18,  Edinhmsli  Watt  Inst, 

pupil  teadier— Arith.  (2d)  ;  Bag.  Iflng.  (3d) 
700— Fish,   William  D.,   19,  Birkbeck  lit  and  Sci. 

Inst,  clerk— Bkpg.  (Ist) ;    Eng.  Lang.  (2d) ; 

Geog.  (1st) 
1179— Fisher,  Henry,  26,    Avenham   M.L  (Prestosk), 

teacher  of  music — Mus.  Comp.  (2) 
1169— Fisk.  Francis  C,  24,  Beauvoir  CoU.  Evg.  Giutm, 

printer — Theory  of  Mus.  (2d) 
961— Fit^erald,  John,   16.  8t   Stephen's  Evg.  S(^ 

Westminster,  in  Inland  revenue — Arith.  (Uf^ 
833— Flwk.  Henry,  16,  City  of  London  Coll.,  derk- 

French  (3d) 
759— Flegg,  Robert  21,  Birkbeck  lit  and  Sd.  lost, 

clprk— Arith.  (2d) ;  Eng.  Hist  (2d( ;  Met  Syst 

(3d) ;  Geog.  (2d) 
794— Flegg.  Thomas.  16,  Birkbeck  lit.  and  ScL  In^ 

law-clerk— Arith.  (2d) 
1254— Flek'her,  George    H.,    16,   Scarborough    MX 

stationer — ^Arith.  (Sd) 
834— Fleti'her,  Joseph,  18,  City  of  London  CoU.,  clerk 

— Frendi  (1st) 
1308— Fletcher,  Mary  S.,  22,   Walsall  Ch.    Inst,    (ne 

occupation  stated) — German  (1st) ;  Eng.  Hjst 

(l8t) ;  Eng.  Lang.  (1st) 
835— Fl.-t<her,  Willi«m  W.,  16,  City  of  London  CoD, 

derk— French  (3d) 
337— Forgie,  James  T.,  16,  Glasgow  Ath.,  engineer— 

Arith.  (1st) ;  Mens.  (3d) 
933 — Fossey,    Mary,    24,    Uoyal     Polytechnic    Inst, 

governess — German  (Ist) 
1252 — Fox,  Charles  J,,  16,  Scarborough  M.L,  engineer 

78— Fox,  Johni  20,  M?or1'1ixJ  turner— Arith.  (3d) 
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S13— Fraaer,  Harry,  18,  Glasgow  Ath.,  clerk— French 

(2d) 
936— freeman,  David,  22,  Boyal  Polyteohiuo  Inst, 

clerk— Arith.  (Ist) ;  Bkpg.  (2d) 
948— Frisby,  Oeorge,  18,  Royal  Polytedmio  Inst,  clsrk 

—Arith.  (2d) ;  Bkpff.  (2d)  ;  Eng.  Lang.  (3d) 
-  -969— Fnlkea,  George  J.,   17,  St.  Stephen's  ETg.  Sch., 

Westminster,  pnpil  teacher — £ng.  Hist.  (2d); 

Met  Srst  (3d) ;  Geog.  (2d) 
836— Fulton,  Gabriel,  21,  City  of  London  Coll.,  derk 

—French  (3d) 
322— Fyfe,  Leander  M.,  17,  Glasgow  Ath.,  student— 

Arith.  (2d) ;  Eng.  Hist  (Ist) ;  PoL  Boon.  (3d) 

623— Gamett,  Bobert,  27,  Leeds  Yonng  Men's  Chr. 

Assoc.,  clerk — Bkpg.  (1st) 
668— Ghonham,  James,  17,  Ipswich  W.  M.  Coll.,  derk 

—Bkpg.  (3d) 
707— Ganett,  George  W.,  29,  Birkbeck  Lit.  and  Sci. 

Inst,  clerk— Pol.  Econ.  (3d) 
837— Garrett,  George  W.,  29,  City  of  London  Colt, 

clerk— Bkpg.  (1st) 
663— Garrod,  Philander  N.,  IS,  Ipswich  W.M.  ColL, 

derk— Bkpg.  (3d) 
116— Gass,    John   B.,    17,    Bolton    M.I.,    architect's 

pupil — Dom.  Econ.  (2d) ;  Eng.  Laiog.  (3d) 
1140 — Gkoi^,  John,  17,  Pembroke  Dock  U.I.,  ship- 
wright apprentice— Met  Syst  (2d) 
766— George,  Rowland  T.,  16,  Birkbeck  Lit  and  Sd. 

Inst,  derk — Arith.  (3d) 
1292— Gething,  James  M.,  20,  Stourbridge  Ch.  of  Eng. 

Inst,  derk— Arith.  (3d) 
1036 — Gibson,  Alexander,  18,  Manchester  M.I.,  dranghta- 

man — ^Met  Syst  (1st),  with  first  priie  of  £6 ; 

Geog.  (1st),  with  second  prize  of  £3. 
638— Gibson.  Edward,  23,  Hull  Young  People's  Chr. 

and  Lit  Inst,  derk — Bkpg.  (1st) 
976 — Gibson,  William  J.,  18,  King's  Lynn  Ath.,  pnpil 

teacher— Arith.  (8d) 
226— Gill,  Edward  J.,  22,  Bevonport   M.I.,  derk— 

Arith.  (1st) 
613— Gleadow,  Robert  18,  Hull  Ch.  Inst,   railway 

clerk— Bkpg.  (3d) 
998 — Gledhill,  James,  18,  Manchester  M.I.,  asststant 

book-keeper — Arith.  (3d) 
421 — Glen,  Alexander,  17,  Glasgow  M.I.,  derk — ^Eng. 

Lang.  (3d) 
840— Glenn,  Waller  W.,   21,  City  of  London  OolL, 

clerk— Arith  (3d) ;  Bkpg.  (2d) 
718— Godard,  John  G.,  19,  Birkbeck  Lit  and  Sd.  Inst, 

shorthand  clerk — French  (2d) 
716— Godwin,  John,  18,  Birkbeck  Lit  and  Sd.  Inst, 

derk— Arith.  (3d) 
697— Gooch,  Frederick  W.,  23,  Birkbeck  Lit.  and  Sd. 

inst,  clerk — Eng.    Hist   (1st) :    Enir.  Lonir. 

(Ist) ;  Geog.  (2d) 
140— Goode,  Frank  B.,  19,  Birmingham  and  Mid.  Inst., 

pupil  teacher— Arith.  (Ist) ;  Geog.  (1st) 
583 — Gordon,  John,  17,  Leeds  Ch.  Inst,  derk — Arith. 

(l8t) ;  French  (3d) 
128 — Goulding,  Samuel,  26,  Bolton  M.I.,  doth-finisher 

—Arith.  (3d) ;  Bkpg.  (3d) 
243— Graham,  George  S.,  18,  Edinburgh  Watt  Inst., 

railway  clerk — Arith.  (2d) 
347 — Grander,  John,  22,  Glasgow  Ath.,  railway  derk 

—Eng.  Lang.  (2d) 
684 — Grant,  James,  17,  Liverpool  Inst.,  derk — Arith. 

(2d) 
390— Gray,  Andrew,    24,  Glasgow  M.I.,  stonemason 

—Mens.  (2d) 
393— Gray,  Henry  M.,  22,  Glasgow  M.I.,  derk— French 

(3d) 
620 — Gray,  John,  26,  Hull  Tonng  People's  Chr.  and 

Lit.  Inst,  gardener — Floriculture  (2d)  ;  Fruit 

and  Vegetable  Culture  (Ut) 
499— Green,  John  T.,  16,  Huddersfield  M.I.,  dork— 

Eng.  Laog.  (Sd)  I 


1041— Green,  William  E.,  22,  Manchester  M.I.,  watdk- 

maker — Eng.  Lang.  (3<i) ;  Geog.  (3d) 
1106 — Gkeenleea,   Robert,  25,  Paisley  Artisan's   Inst, 
salesman — Mus.  Comp.  (Ist)  ;  Theory  of  Mus. 
(Ut) 
492 — Greenwood,  StansBeld,  17,  Hebden  Bridge  M.I., 

shopman — Geog.  (3d) 
99 — Greenwood,  Wilson,  21,  BacupM.1.,  mule-spinner 

—Arith.  (2d) ;  Mens.  (3d) 
14 1 — Gregory,  Alfred 'T.,  19,  Birmingham  and  Mid.  Inst, 
stationer — Eng.  Hist.  (Ut),  with  first  prise  of 
£6;  Eng.  Lang.  (Ut),  with  first  prise  of  £6. 
63— OrifSth,  Arthur,    22,    Aldersbot  and  Famham 
District  Board,   soldier  —  Arith.   (Ist);    Eing. 
Hist  (2d) ;  Eng.  Lang.  (3d) ;  Geog.  (3d) 
1010— Griffith,  WilUam  E,  16,  Manchester  M.L,  dark 

—Arith.  (3d) 
1139— Griffiths,  David,  16,  Pembroke  Dock  M.I.,  pnpil 

teacher— Arith.  (Ut) ;  Geog.  (3<l) 
1163— Griffiths,.  Laura   M.,  20,    Beau  voir  Coll,  Evg 

Claases,  clerk — Theory  of  Mus.  (2d) 
1068 — Grimes,  John,  22,  Manchester  M.I.,  in  local  rates 

office— Bkpg.  (2d) 
696 — Grimshaw,  Henry,  22,  Leeds  M.I.,  dothmaker— 

Theory  of  Mus.  (2d) 
841 — Groooock,  Edwin,  18,  City  of  London  ColL,  sor- 

veyor^Arith.  (2d) ;  Mens.  (3d) 
142 — Grundy,   Harriette,  26,    Birmingham  and  liGd. 
Inst,  teacher — Eng.  Lang.  (Ut) 
1042 — Grundy,  James  E.,   18,  Manchester  M.I.,  ware- 
houseman— Bkpg.  (3d) 

346— Haddow,  George,  19,  Glasgow  Ath.,  derk — French 

(3d) 
791— Haddow,  James  T.,  17,  Birkbeck  Lit  and  Sd. 

Inst,  clerk— German  (2d) ;  French  (2d) 
626— Haigh,  John  W.,  19,  Leeds  Young  Men's  Ch>. 

Assoc.,  dispenser — Arith.  (3d)  ;    Eng.  Lang. 

(3d) 
766— Hailes,  Walter  T.,  19,  Birkbeck  Lit  and  Sci.  Inst, 

derk— Arith.  (1st) :  Geog.  (2nd) 
720— Hale,  John  W.,  17.  Birkbeck  Lit  and  Sd.  Inst., 

clerk— French  (2d) 
433— Hall,  Charles  S.,  18,  Glasgow  M.I.,  derk— Latin 

(2d) 
43 — Halloran,  Thomas,  25,  Aldersbot  and  Famham 

District  Board,  soldier — Eog.  Hist  (1st) ;  Eng. 

Lang.  (3d);  Mens.  (2d) 
194 — Halstead,  Alfred.  19,  Burnley  M.L,  doth-looker 

—Eng.  Hist  (2d) ;  Eng.  Lang.  (2<1) 
188— Halstead,   William,   20,   Bradford  M..I.,  derk— 

Arith.  (3d) 
98 — Hamer,  Ralph  T.,  20,  Bacup  M.L,  weaver^-Arith. 

(2d) 
1296— Hammond,  Charles,  18,  Stourbridge  Ch.  of  Eng. 

Inst,  pupil  teacher — Arith.  (3d) 
1211— Hauipson,  Thomas,  19,  tialford  W.M.  Coll.,  d«rk 

-fikpg.  (3,i) 
660— Hancock,  Arthur  E.,  18,  Ipswich  W.M.  Coll.,  ' 

railway  derk — Bkpg.  (3d) 
326— Hardie,  F.  W.,  19.  Glasgow  Ath.,  derk— Com. 

French  (1st) ;  French  (Ut) 
344 — Hardie,  Henry  D.,   19,  Glasgow  Ath.,  derk — 

Com.  French  (Ut) 
640— Harding,  John  ».  M.,  19,  Hull  Young  People's 

Chr.  and  Lit  Inst,  clerk— Bkpg.  (Ut) 
913— Harding,  Rose,    20,    Royal    Polytecbnio    Inst, 

teacher — German  (3d) 
469— Harding,  William  H.,  21,  Halifax  W.M.  Coll., 

assistant  manager — Bkpg.  (3d) 
315— Harley.  Joan  U.,  22.  Glasgow  Ath.  (no  occupation 

stated)— Frenrh  (2d) 
210— Harris,  Frank  W.,  19,  Crewe  M.L,  engine-fitter 

—Arith.  (3J) 
761 — Harris,  Isidore,  IS.  Birkbeck  Lit.  and  Sii.  Inst., 

assistant   travrller — Arith.   (3d) ;    Eng.   Hist 

(Ut);MetSv^t.,,^.|^)^^^5i^^l,, 
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148 — Harris,  Sydney,  19,  Birmingbam  and  Mid  Inat., 

factor's  apprentice — Oerman  (3d) 
721— Harrison,  William  0.,  21,  Biikbeck  lit  and  Soi. 

Inst,  clerk— French  (3d) 
£28— Hartley,  Oeoige,  17,  Hull  Young  Fei^e's  Chr. 

and  Lit.   Inst,    pnpil    teacher — Antb.   (8d) ; 

Eng.  Lang.  (3d) 
787— Harvey,  Wmiam  A..  18,  Birkbeck  Lit  aad  Sd. 

Inst,  writer  O.S.O.— Eng.  Hist  (Ist);   Eng. 

Lang.  (2d)  ;  Geog.  (3d) 
1910 — Earrey,   William  B.,   41,  'Western  Soper-mare 

Albert  Night  Sch.  and  Industrial  Inat,  chemist 

— Mus.  Comp.  (3d^ 
144 — ^Hathaway,  Frederick,  26,  Birmingham  and  Mid. 

Inst.,  clerk— Bkpg.  (3d) 
1107-^Hattrick,  Alexander,  27,  Paisley  Artisan's  last, 

smith — Theory  of  Mus.  (Ist) 
MS— Hayward,  Joseph,  20,  Royal  Polyteehoio  Inst,  en- 
gineer—Eng.  Hist.  (2d);  French  (3d);  Arith.(2d) 
116— Heap,  John  R.,  31,   Bolton  Ch.  Inst,  school- 

mastei^Met  Syst.  (3d) 
IIl'-Heaton,  WUliam  H.,  16,  Botton  Ch.  Inat.  (no 

occupation  stated)  —  Axith.  (1st) ;  Eng.  Hist 

(3d) ;  French  (3d) 
714 — ^Heelis,  John  L.,  35,  Birkbeck  Lit  and  Sci.  Inst, 

publisher's  assistant — Com.  German  (1st) 
843— Hember,  Robert  G.,  20,  City  of  London  Coll.,  clerk 

—Logic  (2d) 
1084 — Hemiston,  Mark,  24,  Kewcastle-on-Tyne  Excel- 
sior Temperance  Class,  clerk — Bkpg.  (3d) 
944 — ^Henderson,   David    G.,   26,   Royal    Polytechnic 

Inst.,  clerk— French  (3d) 
16 — Henderson,  John,  21,  Aberdeen  M.I.,  letter  earner 

— Eng.  Lang.  (3d) 
316— Henderson,   John,    20,    Glasgow  Ath.,    deik — 

French  (3d) 
[  844— Henderson,  John  B.,  16,  City  of  London  Cell. 

(no  occupation  stated)— Ariu.  (2d) 
380 — Houderson,  Peter,  18,  Glasgow  M.I.,  clerk— Arith. 

(3d) ;  Eng.  Hist  (3d) ;  Eng.  Lang.  (3d)  ;  Geog. 


& 


12«(— Henshaw,  Frederick,  17,  Stamford  (St  Martinis 
Sch.  of  Art),  pupil  teacher— Arith.  {2d) ;  Eng. 
Hist  (2d) ;  Geog.  (3d) 
271 — ^Hendry,  Jeanie  G.,  19,  Glasgow  And.  UniT.  Pop. 
Evg.  Classes  (no  occupation  stated) — Theory  of 
Mus.  (2d) 
622— Howard,  Robert  20,  Leeds  Young  Men's  Chr. 

Assoc.,  book-keeper — Bkpg.  (3d) 
747— Hewitt  Charles  H.,  2d,  Birkbeck  Lit  and  Sci. 
Inst.,  clerk— Mus.  Comp.  (3d) ;  Theory  of  Mus. 
(1st),  with  second  prise  of  £3 
1071 — Hewitt,  James,  18,  Newcastle-on-Tyae  Oh.  Inst, 

gardener— Arith.  (3d) 
S87— Hewson,  Thomas  R.,  17,  Leeds  Ch.  Inst,  papil 

teacher— Arith.  (3d) ;  Eng.  Lang.  (2d) 
456 — ^Heyhnrst  Phineas,  22,  HalifitT  M.I.,  cabinet- 
maker— Mens.  (2d) 
1177— Heywood,  John  J.,  21,  Avenham  H.I.  (PMatMi), 

derk— Met.  Syst.  (3d) ;  Mens.  (2d) 
1178— Heywood,  Thomas  M.,  17,  Avenham  M.L  (Pres- 
ton), warehouseman — Arith.  (2d) 
617— Higgtns,  Alfred,  17,  Leeds  Young  Msn's  Chr. 

Anoc,  clerk — Arith.  (3d) 
619— Hizgins,  George  H.,  19,  Leeds  Young  Men's  Chr. 
Assoc.,  book-keeper — ^Arith.  (1st) ;  Eng.  Hist 


(3d) ;  Eng.  Lang.  (3d) 
710 — Higson,  John,  21,  Birkbeck 


Lit  and  Sci.  Inst, 


clerk— Bkpg.  (2d) 
84£— Hill,  Arthur,   18,  City  of  London  CoIL,  derk— 

Arith.  (Ist) ;  Bkpg.  (1st) 
146— Hill,  Elizabeth,  30,  Birmingham  and  Mid.  Inst, 

teacher — Eng.  Lang.  (3d) 
770— Hill,  Gilbert  J.,  17,  Birkbeck  Lit  and  Sd.  Inst, 

clerk— Bkpg.  (3d) 
087— Hill,  Henry  A.,  19,  Liverpool  Inat,  angineer— 

Arith.  (2d) ;  Geog.  (3d) 


074— Hillam,  Arthur  A.,  18,  King's  Lynn  Atb.^  Vtfi 

teacher — Axith.  (1st) 
147— Hirona,  Charles  A.,  23,  'Birmingham  and 

Inst,  accountant's  derk — Bkpg.  (8d) 
046— Hislop,  Edward,  19,  City  of  Loodon  CoO,  ^ 
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maker  and  jewellei — Arith.  (1st) 

James,  23,  LoekwoM  M.I., 


■Hobeon, 

Arith.  (2d) 
912— Hodges,  Matilda,    19,  Boyal  Pdytedmic  Inat, 

teaioher— German  (3d) 
1088— HoSeld,  John  T.,  23,  New  Swindon  ICX,  cUA— 

Bkpg.  (1st) 
987 — Hogg,  James,  26,  THandieator  M.I.,  morhanin — 

Anth.  (2d) ;  Com.  Boon.  (Ist),  with  the  third 

prise  of  £2.    Eng.  Lang.  (2d) ;  Mens.  (3d) 
272— Hogg,  Thomas.  28,  Glasgow  And.  Univ.  Pop.  Evr. 

Oasaae,    gmdeiiar- Floricaltara    (2d) ;     Frat 

and  Veg.  Culture  (2d) 
M7— HoUingworth,   Robert   H.,    16,   Holme    WJL 

Inst.,  accountant's  derk — Bkpg.  (3d) 
1100— Holases,   Matthew,   24,   Paisley  Axtisaii'a  la^ 

pattern  maker — Theory  of  Mus.  (2d) 
609— Holt  Charles  W.,  28,  Hulme  WJL  Inat,ei[i* 

—Bkpg.  (l8t) 
848— Hopkins,  James,  23,  City  of  LondiHi  ColL,  laei* 


—Arith.  (2d) 
849— Hopwood,  Edwin  E.,  19,  City  of 


OA, 


clerk— Bkpg.  (2d) 
641— Hornby,  Henry,  26,  Hnll  Yoobk  Peopls't  Or 

and  Lit  Inst,  derk— Bkpg.  (3d) 
273— Home,  Alexander,  22,  Glasgow  And.  Vmt.  fif. 

Evg.  Claseea,  litkogxaphic  printer— Hmt  if 

Mua.  (2d) 
1216— HaoMr,  Elisa  M.,  18,  SaUbid  WJC  OH,  p<q>l 

teaohei^Arith.  (3d) 
1173— Botina,  Henry,  49,  Beauvoir  CoU.  Evg.na8Ba, 

warehouseman — Theory  of  Mas.   (Ut);Xtt- 

Comp.  (3d) 
676 — Houghton,  Rowland,  16,  liveipool  Inat,  qiprai- 

tioe— Bkpfr.  (3d) 
686— Howarth,    Mark,    18,    Liverpool   Isat,  elert— 

Arith.  (3d);  Bkpg.  (3d) 
274— Howat  David,   28,  Glasgow  And.  Vair.  Pop. 

Evg.    Oaases,   comnositoi^Ilisgqr  ft  Kar 

m 

1187-^owe,  John,  20,  Sotheriuum  lit  and  MX,  dsA 

1133— Howell,   Bdmond,    17.   Pembmhe  I>o&  ILL, 

shipwright  apptvntiee — ^Aritb.  (lit) 
607— Boworth,  Benjamin,  18,  livarpool  Inak,aeMail- 

ant's  apprentice— Bug.  Lang,  (lat) 
460— Hoyle,  Hadden,  10,  Hallhx  UJL,  deak— Osow 

(3d) 
621— HngKins,  Charles,  23,  Hull  Yonng  PeopUr'tOa 

and    Lit   Inst,   gardener — ^Floriculture  (1I)> 

and  Royal  Horticultural  Sodety'ssecond  pamd 

£3 ;  Fruit  aad  Vegetable  Culture    (1st),  irilfc 

second  prize  of  £3,  and  the  Boyal  Hotticnltanl 

Society's  second  prize  of  £3. 
1069*- Hughes,  Joseph  &,  23,  Manchester  HX,  deA 

-Bkpg.  (2d) 
129— Hulton,  Samuel,  29,  Bdton  M.L,  doth  finisber- 

Bkpg.  (3d) 
100 — Humphreys,   Eugene  H.,   17,  Bromagrove  lit 

and  M.L.  derk— Eng.  Hist  (1st) 
860— Huntley,  Frederick  A.,  16,  City  of  London  OolL, 

derk— Arith.  (3d) 
647— Hutchins,  Alfred,  19,  Ldcester  W.M.  College, 

printer — Eng.  Lang.  (3d) 
239— Hutchinson,  George,  21,  Edinburgh  Watt  Lnt, 

map  engraver — Mus.  Comp.  (3d) ;  Theoiy  sf 

Mus.  (1st) 
830— Hutchinson,  Joaeph  H.,  20,  Olaagow  Ath.,  dart 

—Bkpg.  (3d) 
1126— Huzzey,  WUliam  A.,  17,  Pembroke  Dock  MJ, 
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1023 — ^Ingham,  John,  21,   Uancheater  M.I.,   clerk — 
Arith.  (2d),  and  the  third  prise  of  £1  forWritiog 
and  Hannacript  Piinting. 
471 — Ingham,  WiUiam  H.,  20,  Halifax  W.H.  ColL, 

OTerlooker — Bkpg.  (3d) 
457 — HUngworth,  Thomas,  22,  Halifia  U.I.,  meohanio 

— Eng.  Hiat  (3d) 
1268 — ^IigTove,   Edmund,  18,  Stockport  Sunday  Sch. 
Imp.  Soc.,  derk— Arith.  (3d) 
487 — Isherwood,  Robert,  18,  Haalingden  M.I.,  vare- 
hoiueman — Arith.  (3d) 

1217— Jackw>o,  John,  19,  Salford  W.M.  ColL,  dark— 

AriUi.  (U) ;  Met  Syst.  (2d) 
1216— Jackaon,  Joseph  B.,  26,  Salford  W.U.  Coll.,  clerk 
— Arithjlat) 

428— Jacobs,  William,  16,  Glasgow  M.I.,  clerk- 
French  (2d) 

768— Jakrman,  Emily  S.  K,  27,  Birkbeck  Lit.  and  Sci. 
Inst,  teacher— Met  Syat  (2d) 
1309— James,  Job,  21,  Walsall  Oh.  Inst,  clerk— Arith. 

(2d):  Bkpg.  (2d) 
1122 — Jani^  John  £.,  19,  Pembroke  Dock  M.I.,  ship- 
wright apprentice — Arith.  (1st) :   Met.  Syst 
(2dJ;  Mens.  (2d) 

767— Jarrett,  Edward,  19,  Birkbeck  lit  and  8d.  Inst, 
derk— Bkpg.  (2d) 

683 — Jarris,  Christopher,  1 8.  Liverpool  Inst,  messenger 
at  Dock  office— Arith.  (3d} 
1139— Jenkins,  Philip,  18,  Pembroke  Dock  M.I.,  ship- 
wright apprentice— Mens.  (1st) 
1 1 64 — Jeaseman,   Emanuel,    23,    BeauToir    ColL   Erg. 
Classes,  teachei^-Theory  of  Mus.  1 3d) 

762— Jewell,  Thomas  O.,  30,  Birkbeck  Lit  and  Soi. 
Inst,  warehouseman — Bkpg.  (3d) 

864 — Johnson,  Cornelius,  29,  City  of  London  CoIL, 
derk— B)n>g.  (2d} 

866— Johnson,  Edwin  K,  19,  City  of  London  Coll., 
derk-Logic  (3d) ;  Blnig.  (3d) ;  Met  Syst  (3d} 

1287 — Johnson,  James  H.,  16,  Stockport  Sunday  School 
Imp.  8oc.,mechanics'  apprentice — Met  Syst  (3d) 

148 — Johnson,  Marion,  22,  Birmingham  and  Mid.  Inst, 
teacher— French  (3d) 

669— Johnson,  William,  21,  Leicester  W.M.  ColL, 
warehouseman — French  (3d) 

120 — Johnston,  James,  18,  Bolton  M.I.,  warehouseman 
-Geog.  f3d) 

1007 — Johnston,  William,  21,  Mancheater  M.I.,  book- 
keeper—Arith.  (Ist) ;  Eng.  Lang.  (2d) 

363 — Johnstone,  David,  19,  Glasgow  M.I.,  designer — 
Mus.  Comp.  (2d) 
1166 — Jones,  Danid  B.,  31,  BeauToir  ColL  Evg.  Claties, 

music  teacher — Theory  of  Mus.  (Ist) 
1219— Jones,  Edwin,   17,  Salford  W.M.  ColL,  derk— 
Arith.  (2d)  ;  Bkpg.  (2d) ;  Met  Syst  (3d) 

149 — Jones,  Heniy  F.,  28,  Birmingham  and  Mid.  Inst, 
die-sinker — Arith.  (3d) 

1124 — Jones,  John,  18,  Pembroke  Dock  M.I.,  ship- 
wright apprentice — Arith.  (3d) 

1182— Jones,  John,  21,  Richmond  Parochial  Library, 
gardener — Floriculture  (1st) ;  Fruit  and  Yeg. 
Culture  (1st),  with  the  flnt  prize  of  £6,  and  the 
Royal  Horticnltuml  Society  s  first  prize  of  £6  in 
each  subject 

926 — Jones,  Robert  17,  Royal  Polytedinic  Inst,  pupil 
teachei^Arith.  (2d) ;  Geog.  (3d) 
1044 — Jones,  Robert,  22,  Manchester  M.I.,  warehonae- 

man- Arith.  (2d) ;  Bkpg.  (2d} 
1218— Jonea,  Thomas,  28,  Salford  W.M.,  Coll.,  photo- 
instrument  maker — Arith.  (Ist) ;   Bkpg.  (1st) ; 
M«t  Syst.  (1st) ;  Mens.  (2d) 

102— Jonea,  William,  23,  Bollington  TTsefnl  Knowledge 
Soc.,  cotton-spinner — Arith.  (3d) 

663 — Jones,  William,  24,  Liverpool  Inst,  gardener — 
Dom.  Econ.  (3d) ;  Fruit  and  Yeg.  Culture  (1st) 

1220— Kay,  Herbert,  19,  Salford  W.M.,  ColL,  derk— 
Bkpg  (1st) 


867— Kebbell,  Edward.  18,  City  of  London  ColL,  derk 

—Arith.  (2d) 
1019— Kean,  Thomas,  20.  Manchester  M.I.,  derk— Arith. 

(2d) ;  Bkpg.  (1st) 
76 — Keene,  James  G.,    17,  Ashford   M.I.,  railway 

accountant's  derk — ^Antb.  (3d) 
1263 — Kdd,  James,  16,  Scarborough  M.I.,  book-keeper — 

Arith.  (2d) 
604 — Kemp,  James  Y.,  21,  Leeds  Young  Men's  Chr. 

Assoc,  cloth  finisher — Eng.  Lang.  (1st) 
1079— Kenmir,  George,  21,  Newcastle-on-Tyne  EzoeUoc 

Temperance  Class,  compositor — Eng.  Lung.  (3d) 
868— Kenchington,  Mark,  22,  City  of  London  ColL, 

derk— French  (3d) 
276 — Kerr,  James  H.,  29,  Glasgow  And.  Univ.  Pop. 

Erg.  Classes,  goldi<mith — ^Theory  of  Mus.  (2d) 
860— Kerr,  WiUiam  R.,  19,  City  of  London  Coll.,  clerk 

—Arith.   (Isti ;     Eng.   Lang.    (1st)    with  the 

second  prize  of  £3;  Mens.  (3d)  and  the  third 

prize  ot  £1  for  Writing  from  Dictation,  and  the 

first  prize  of  £6  for  Handwriting. 
1181 — King,  Benjamin    G.,   24,   Richmond   Parochial 

Idbrary,  book-keeper — Bkpg.  (1st) 
496— Knoz,  Robert  21,Glasgow  M.i;,  derk— Bkpg.  (3d) 

1326— Lake,  Edward,  18,  Tork  Inst  of  Pop.  Sci.,  cleA 

—Arith.  (1st} 
33 — lAng,  Benjamin,  19,  Accrington  M.I.,  railway 

gtx>ds  derk— Arith.  (2d) 
966 — Larke,  Arthur,  22.  Royal  Polytechnic  Inst,  derk 

—Met.  Syst  (3d)  ;  Mens.  (2d) 
967— Larkman,  Emily  1*.,  26,  Royal  Polytechnic  Inst, 

governess — German  (3d} 
260-Laudale,  Isabella,  26,  Edinbngh  Watt  Inst  (no 

oocupation  stated) — French  (Sd) 
711 — Laurence,  Julia,  18,  Birkbeck  Lit  and  Sd.  Inst. 

(no  occupation  stated)— Bkpg.  (3d) 
968— Laurie,  James  A.,  17,  St  Stephen's  Evg.  Sch., 

Westminster.pinnoforte  case  maker — Eng.Hist 

(8d) ;  Geog.  (3d) 
1246— Law,  Edwin,  26,  Salford  W.M.  CoU.,  derk— Eng. 

Hiat  (1st) 
486— Law,  Joon.  20,  Baslingden  M.I.,  warehouseman 

Arith.  (3d) 
472— Lawrence,  Frank,  17,  Hali&x  W.M.  CoU.,lnoker^s 

assistant -AriUi.  (3d) 
1136— Lawrence,  John,  16,  Pembroke  Deck  M.I.,  ckrk 

— Aritii.  (2d) 
362— Lawrie,  Thomas,  17,  Glasgow  Ath.,derk— Frendl 

(3d) 
1061— Lawton.  Fred,  21,  Mossley  M.I.,  spinner— Anta. 

1109— Lee,  Charles  H.,  20,  Paisley  Artisans'  Inst,  dark 

—Arith.  (2d) ;  Mens.  (3d)^ 
1334— Lee,  Fred,  16,  LookwoodM.L,  derk— Anth.(8dJ; 

Eng.  Hist  (3d) 
1303— Lees,  Ebenezer  A.,  18,  Walsall  Ch.  Inst,  clerk— 

'  French  (2d) 
1224— Lever,  WilUam  F.,  23,  Salford  W.M.  ColL,  um- 
brella maker— Arith.  (2d) 
62— Libby,  Henry,  23,  Aldershot  and  Famham  District 
Board,  musiciiin — Arith.  (1st) 
276— lillie,  John,  24,  Glasgow  And.  Univ.  Pop.  Erg. 
ClasMS,  derk— Mus.   Comp.  (2d);  Theory  of 
Mus.  (2d) 
19— Undsay,  John,  17,  Aberdeen  M.I.,  dork— Anth. 
(2d);Geo^.(2d) 
161— livesey,  Manon,  21,  Birmwgham  and  Mio.  Inn., 

pupil  teacher^Eng.  Lang.  (3d) 
864— Lloyd,  Charles  E ,  24,  City  of  London  Coll.,  derk 

—Spanish  (Irt),  with  the  second  prize  of  £3. 
670— Lloyd,  David  H.,  17,  Liverpool  Inst.,  derk— 

678— Lloyd,    Edward,    17,  Liverpool   Inst.,    derk— 

Bkpg.  m) 
26— Lobban,  Margaret,  17,  Aberdttsn  M.I..  «wwn«« 
—French  (3d)        igit  zed  by  VjUUg  IL 
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'   86 — Loiriaz,  Zeno,   16,  Bacnp  M.I.,  pupil  teacher— 

Aritb.  (2d) ;  Oeog.  (3d) 
'  92 — Lord,  Edwud  S.,  16,  Bacup  M.I.,  letter  press 

printer — Aiitb.  (3d) 
1222— Lowe,  James,   19,  Salfcud  W.M.  Coll.,  deilc— 

Bkpg.  (3d) 
£61— Lowe,   Harshall   H.,  16,  Ipawich  WM.  Coll., 

reporter — 'Eng.  Lang.  (2d) 
703— Lowrie,  Augustas  F.,  26,  Birkbeck  Lit  and  Bci. 

Inst.,  clerk— Bkpg.  (Ist) 
1223— Lucas,  John  E.,  18,  Salfoid  W.K.  CoIL,  oleik— 

Latin  (2d) 
358— Lyle,   SaTtd   M.,   30,    GUsgow  H.I.,    cleik— 

German  (2d) 
474 — Lynas,  Joseph,  18,  Liverpool  Inst,  clerk — Bkpg. 

(2d) 
473 -Lynch,  William,  23,  Halifax  W.H.  CoH.,  mtie- 

nouseman — Eng.  Lang.  (3d) 

320— Uacarthor,  John,  30,  Glasgow  Ath.,  keacher — 

French  (3d) 
•461 — ^Hacarthur,  John,   30,    Glasgow    Yotmg    Hen's 

Soc.    for  Beligions   Improvement,   teacher — 

Logic  (3d) 
340— McAlpine,  John,  21,  Glasgow  Ath.,  warehouse- 
man— Logic  (1st),   with    first  price   of  £6; 

Bkpg.  (2d);  Met.  Sys.  (2d);  Mens.  (2d) 
432 — ^McCance,  John,  17,  Glasgow  M.I.,  clerk — Latin 

(3d) 
208— McCarthy,  Edward  V.,  17,  Cork  Catholic  Toung 

Men's  Sioc.,  clerk — Logic  (3d) 
•696 — ^McCay,  Thomas  C,  18,  Liverpool  Inst.,  clerk — 

Arith.  (1st) ;  Mens.  (3d) 
3266— McCToyd,  Robert,  20,  Gilford  (Co.  Down,  Ireland) 

Young  Men's  Mnt.  Imp.  Soc.,  book-keeper — 

Bkpg.  (3d)  "^ 

-278 — ^McCormack,  John,  23,  Glasgow  And.  TTniv.  Pop. 

Evg.  Classes,  clerk— Mus.  Comp.  (2d) ;  Theory 

ofMus.  (Ist) 
795— McCormack,  John,  18,  Birkbeok  Lit  and  Sci.  Inst, 

camera  maker — Arith.  (3d) 
440 — McCowan,  Daniel,  17,  Glasgow  M.I.,  clerk — Bkpg. 

(3d) 
424 — McCoy,  James  A.,  19,  Glasgow  M.I.,  engineer — 

£n^.  Lang.  (3d) 
403 — McCrmdle,   James,   16,    Glasgow   M.I.,   clerk — 

Arith.  (2d) 
363— McCutchion,  Andrew,  16,  Glasgow  M.I.,  clerk— 

Bkpg.  (2d) 
413— McDermid,  William,  20,  Glasgow  M.I.,  tailor— 

Eng.  Lang.  (3d) 
404— MaoDonald,  John,   16,    Glasgow  M.I.,    clerk— 

Arith.  (3d) 
742— McDonnell,  Denis,  20,  Birkbeck  Lit  and  SoL  Inst, 

clerk — ^Theory  of  Mas.  (Ist) 
279— McDougall,  William  H.,  21,  Glasgow  And.  Univ. 

Pop.  Evg.  Classes,  book-keeper — Bkpg.  (3d) 
808— HoFadyean,   George,    17,  Glasgow  Ath.,  ware- 
houseman— French  (3d) 
1110— Ifac&rlane,  Peter,  26,  Paisley  Artisans'  In«t, 

water  inspector— Theory  of  Mus.  (Ist) 
338— McFarlane,  William,  10,  Glasgow  Ath.,  clerk— 

Bkpg.  (3d)  ^ 

378— McGUchrist,  Peter  C,  17,  Glasgow  M.L,  clerk— 

Bkpg.  (U) 
280 — Mclnne?,  John,  17,  Glasgow  And.  TTniv.  Pop.  Evg. 
•  Classes,  pupil  teacher — Arith.  (Ist) ;  Eng.  Lang. 

(3d) 
281— McKay,  Alexander,  37,  Glasgow  And.  TTniv.  Pop. 

Evg.  Classes,  cloth  lappei^Theory  of  Mus.  (2d) 
10— McKav,  George   M.,   17,  Aberdeen   M.L,  pupil 

teacher — Eng.  Lang.  (2d) 
646»-McKay,  George  P.,  18,  HuU  Young  People's  Chr. 

and   lit  Inst.,    dvil   service    writei^-Arith. 

(1st) 
1327— McKecknie,  Alexander,  21,  Tori  IiMt  rf  Pop. 

BoL,  clerk- Arith.  (Ist) 


1134— Macken,  Arthur,  16,  P.mbroke  Dock  M.L,pBii 
teacher— Arith.  fist) ;  Geo(t.  (2d) 

1081— McKendrick,  William,  2i,  Newc»etI»Km-Tjii( 
Excelsior  Temperance  Chtss,  clerk— Mas.  Coif 

1148 — MacKenzie,  Alexander,  41,  Beauvoir  GeU.li( 

CUsses,  clerk — Theory  of  Mus.  (1st) 
282— McEinlay,  James,  24,  Glasgow  And.  TTnir.  Plf. 

Evg.    Classes,  hand-mill  warper— Theotx  i 

Mus.  (3d) 
283 — McEinnon,  William  K.,  24,  Glasgow  And.  Tiir. 

Pop.  Evg.  Classes,  cork-cutter— Hns.  Coa^ 

(2^;^eoryofMne.(2) 
251— McLaren,  Beatrice  ti.,  19,  Edinhoinb  Witt  lal 

(no  occupation  stated) — ^Artth.  (H) 
21— McLean,  George,  20,    Aberdeen  MJ.,  Mr 

Bkpg.  (2d) 
1006— McMiUan,  John,  17,  Manchester  MX,  cU- 

Bkpg.  (2d) 
327— Macnair,  Andrew,  17,  Glasgow  Ath.,eltri^-R«l 

(3d) 
318— MacPhee,  D.  S.,  24,  Glasgow  Ath.,  clert-&( 

Lang.fSd) 
284— McVie,  WiLiam,  26,  Glasgow  And.  UmT.P* 

Evg.  Classes,   miner— Eng.   Hist.  (Sd) ;  fit 

Lang.  (3d) ;  GeoK.  (3d) 
760— Madden,  Bonald  G.,  24,  Birkbeck  Lit  nd  Sa 

Inst,  clerk— Bkpg.   (8d) ;   French  (14  ** 

second  prize  of  £S 
497— Mainwainng,  Thomas  C,  20,  HitohinKX.!*- 

maker — Arith.  (Ist) 
1832— Mallinaon,  James,  16,  Lockwood  M.L,/"'' 

Eng.  Hist.  (2d)  ^. 

474— Mallinson,  James  E.,   20,  Halifax  WX.(»i 

clerk— Bkpg.  (2d) 
359— Maltman,  Peter,  16,  Glasgow  M.I.,  clert-W 

39— Marchant  Edward  T.,  25,  Aldenhot  ud^* 

ham  District  Board,  soldier— Geof.  (*1) 

1064— Mariand,  James  E.,    17,  Mossley  M-t,  «**■ 

weaver^-Bkpg.  (3(1)  . 

166— Marie,  Henry,  30,  Birmingham  and  K*'"*' 

schoolmaster — "Theory  of  Hub.  (1'')^.  ,  j 

154— Marie,  William,  23,  Birmingham  tsi  »*  "Jf 

clerk— Mus.  Comp.  (3d);  Theoiy ^ M»M'^ 

1142— Marrack,  Philip,  22,  Penzance,  dei~T^«^  <» 

Mus.  (Ist)  .-a, 

426— Marshall,  Hugh,  21,  Glasgow  M.I,**-*^ 

340— Marshall,  James,   17,  Glasgow  AUi.,W«>^ 

man — French  (Ist)  .  «_ 

304— Marshall,  James  N.,  23,  Gh»sgowAnd.  u?^ 

Evg.  Classes,  commercial  traveller-Tw") 

Mus.  (2d)  ,,  _L» 

1013— Massey,  WiUiam  T.,  19,  Manchester  MX,  o«^ 

up— Arith.  (3d) ;  Bkpg.  (3d)  ^^ 

866— Masters,  John,  18,  City  of  London  CoD-, »«'»' 

limb  maker — Pol.  Econ.  (2d)  n  n  iJri 

865— Martin,  Arthur  J.,  18,  City  of  Lond<m  Um"- 

—Arith.  (Ist) ;  Com.  German  (1st) ,         ^ 
643— Martin,  John,  24,  Hull  Young  Peop»«  ^'■ 

Lit.  Inst,  clerk— Bkpe.  (l»t)  .o^lti 

789— Martin,  Mary  E.,  23.  Birkbeck  I^*- •™*ri,iX 

(no  occupation  stated)— Ctennan  (In;.  V^ 

first  prize  of  £6,  and  the  £2  Pn"%  coE 
648— Mayhew,  Frank  G..  17,  Ipswich   ^-"--.j, 

pupfl  teachei— Eng.  Hist.  (1«1)  {.^^^ 
512— Mellor,  William,  27.  Hulme  W.  U-  i°^ 

216-M^r^"j-WweUcI.rk-A»th.(*«; 

im-M^:kf2^  17.  SalfbrdW.  M.  Oon-.d^*' 
Arith.  (3d);  Met  Syst  (Sd)  ^j,^ 

1160— Herritt  George,  23,  B«.nvoirCoDL  »JS^ ^ 
derk-MusL  Comp.  (2d) !  Th^n,!  de«^- 
22— Meeton,  William,  22,  Ab«r<fa«n  *w. 
Theory  of  Mus.  (1st) 
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27— Millmr,  Eliza  S.,  18,  Aberdeen  U.L,  govvmew— 

French  (1st) 
434— MiUar,  Thomas,   18,  Glasgow  M.I_   chemist- 
Latin  (3d) 
28«— Millar,  Williiim,  18,  Glasgow  And.  Univ.  Pop. 

Evg.  CJlassea,  architect's  apprentice— Theory  of 

Mos  (let) 
221*-MUler,  Joseph,  19,  Dean  Mills  M.I.,  warehouse- 

man— Bkpg.  (3d) 
Ifie— Mills,  Marian,  80,  Birmingham  and  Mid.  Inst., 

ststionor — Arith.  (2d) 
1049— Mills,  Thomas  G.,  21,  Manchester  M.I.,dranght8- 

man— Fiench  (3d) ;  Mens.  (2d) 
31«-Milne,  Alexander,  16,  Aberdeen  M.I.,  niason- 

Eng.  Lang.  (3d) 
401— Milne,  Alexander,  22,  Glasgow  M.L,clerk— Arith. 

18— MUne,  James,  18,  Aberdeen  M.I„  olerk— Arith. 
(2d) ;  Bkpg^  (2d) 
686— Milne,  John  H.,  20,  Liverpool  Insi,  law  clerk— 

634— Mobbs,Eifth>ird,  21,  Hull  Young  People's  Chr.  and 

Lit.  Inst.,  clerk— Bkpg.  (2d) 
682— Molyneux,  Henry  P.,  17,  Leeds  Ch.  Inst,  pupU 

teacher— Arith  (1st) ;  Eng.  Hut  (1st) ;  Ge^. 

(ou) 

869— Moncrieff,  Henry  A.,  22,  CSty  of  London  ColL. 

pnblishei^French  (3d) 
870— Monday,  Alfred,  22,  (Sty  of  London  Ooli,  clerk— 
,  ,  r«    ^^'ono*"  (2d) ;  Com.  French  (1st) 
116»— Hoody,Bichard  A.,  28,  Beanvoir  Ooa  Evg.  Classes, 

paper  stainer^Theonr  of  Mas.  (3d) 
268— Moon,  Henry,  18,  GKlford  (Co.  Down,  Ireland) 
Yonng  Men's  Mat  Imp.  Soc.,  clerk— Arith. 
(2d) ;  Bkpg.  (3d) 
602— Moore,   Frederic,   17,  Huddersfleld  M.L,  book- 
-itnii    „«e«Per— Arith.  (2d) ;  French  (3d) 
1100— Moore.  Octavius,  21,  Oldham  Lyceum,  mechanic 
— Enff.  Hist.  f3d)  '    ^      ^^ 

644— Morris,  Christopher,  21,  Hull  Fonng  People's  Chr. 

and  Lit.  Inst.,  clerk— Bkpg.  (2d) 
218— Morris,  Morris  T.,   16,  Dean  Mills  M.L,  pupil 

teacher— Arith.  (Ist) ;  Eng.  Lang.  (2d) 
28— Morrison,    James,   26,   Aberdeen  M.L.    clerk— 

Bkpg.  (let) 
929— Morse,  Ros»  E.  S.,  26,  Eoyal  Polytechnic  Inst., 
governess — German  (3d) 
77— MorUeman,   George,   19,   Aahford   M.I.,  fitter's 

apprentice— Arith.  (2d) 
621— Morton,  Robert,  18,  Leeds  Yonng  Men's  Chr. 
Assoc.,  clothier's  apprentice— Eng.  Hist  f2d^  • 
Eng.  Lang.  (3d)  ^    «»i»V*i;, 

476— Morton.  Sydney.  20,  HaUfax  W-M.  CoU..  ware- 
houseman— Bkpg  (2d) 

999— Morton  William.  17,  Manchester  M.L,.  warehouse- 
man—Bkpg.  (3d) 

422— MoBes,  David,   16,  Glasgow  M.L,  clerk— Arith. 

871-Mo8ey,  Philip  S.,  23,  Gty  of  London  CoU.,  clerk 

— Anth.  (3d);  Bkpg.  (1st) 
383— Muir,  George  W.,  17,  Glasgow  M.L,  engineer's 

apprentice- Eng.  Lang.  (3d) 
736— MuIhns.Willistn,  22,  Birkbeck  Lit  and  Sci.  Inst, 

clerk— Pol.  Econ.  (3d) 
732— Mungeam,  Mary  8.,  29,  Birkbeck  lit  and  Sci. 

Inst,    (no    occupation    stated)— (Jerman   (2d1 : 

French  (3d) ;  Geog.  (3d[ 
410— Murdoch,  Alexander,  16,  Glasgow  M.L,  engineer 

— Arith.  (2d) 
9— Mnrison,   George,  20,  Aberdeen   M.L.   derk— 

Eng.  Lang.  (3d) 
26— Murray,  Janet  J.,  22,  Aberdeen  M.I.  (no  occupa- 
tion stated)— French  (3d) 
364— Murray,   Roderick,    19,    Glasgow  M.I.,  clerk— 

Bkpg  (1st) 
nil— Murray,  William  H.,  22,  Paisley  Artisans'  Inst. 

derk— Mas.  Comp.  (2d) 


1087— Mven,  James,  30,  NswoasUe-on-Tyne  ExceUor 

Temperance  Class,  potter— Eng.   UBst   (»d); 

Eng.  Lang.  (3d) 
86 — Myers,  John  B.,  19,  Accrington  M.L,  postmaxt— 

Arith.  (3d) 
1306— Myring,  Kate,  24,  Walsall  Ch.  Inst.,  goreineeg— 

Theory  of  Music  (2d) 


168-r-Kaish,  George  W.,  24,  Birmingham  Mid.  Inst, 

paper-dealer — French  (3d) 
936 — Narrawa^,  Clara  M.,  24,  Royal  Polytechnic  Inst, 

tile  painter — German  (1st) 
872— Neems,  Edwin  W.,  16,  City  of  London  Coll.,  olerk— 


287- 


Arith.  (Ist) ;  Bkpg.  (1st)  ;  French  (3d) 
-Neil,  James  W.,  22,  Glasgow  And.  Univ.  Pop. 


Evg.  Classes,  warper — Theory  of  Mus.  (2d) 
leilson,  David,   26,   Glasgow  And.  Univ.  Po 
Evg.  Classes,  derk— Bkpg.  (3d) 


I068*-NelsoD,  George,  23,  Manchester  M.L,  assistant 

buyei^-Frenoh  (3d) 
772— Newall,  Katherine  J.,  20,  Birkbeck  Lit  and  Sd. 

Inst.,  student — French  (2d) 

873— Kewton,  Richard  B.,  18,  City  of  London  Coll.,  in 

Geologncal  Museum — AriuL  (2d) :  Eng.  Lang* 

(2d) 

69 — Kicholls,  Arthur,  22,  Aldershot  and  Famham  Dis' 

trict  Board,  soldier— Arith.  (3d)  ;  Eng.  Hist  (3d) 

336 — Nicholson,  John,  20,  Gla^ow  Ath.,  book-keeper 

—French  (2d) 
196 — ^Nicholson,  Robert  10,  Carlisle  M.I.  (no  occnpo* 
tion  stated)- Arith.  (2d) 
1112 — Niven,  Robert,  21,  Paisley  Artisans'  Inst,  dock 

—Arith.  (3d) 
396— Niven,  William  A.,  16,  Glasgow  M.L,  engineer's 
draughtsman — Arith.  (3d) 
1228— Near,  Herbert   19.  Salford  W.M.  ColL,  dork— 
Bkpg.  (1st) ;  Met.  Syst.  (2d) 
73— Nobbs,  Alfred  W,   19,  Ashford   M.L,  railway 
accountant's  derk — Arith.  (2d) 
875— Norman,  Alfred,  32,  City  of  London  Coll.,  derk 

—Bkpg.  (Ist) 
161 — Norman,  Frank  E.  B.,  18,  Birmingham  and  Mid. 

Inst.,  pupil-teacher— Geog.  (2d) 
160 — ^Norman,  John  G.,  26,  Birmingham  and  Mid.  Inst, 

jeweller — Geog.  (let) 
914 — Norris,  James,  23,  Royal  Polytechnic  Inst.,  derk 
—Arith.  (Ist) ;  French  (3d) 
1229— Nuttall,  Edward  B.,  22,  Salford  W.M.  Coll..  derk 
—Bkpg.  (2d) ;  Met  Syst  (3d);  Geog.  (2d) 
94 — Nuttall,  Samuel,  17,  Bacup  M.L,  warehouse  boy 

—Arith.  (3d) 
967— Nutting,  George,  16,  St  Stephen's  Evg.  Sch., 
Westminster,  carpenter — ^Arith.  (3d) 

1162— O'Brien,  Edward,  29,  Beauvoir  Coll.  Evg.  Classes, 

law  stationer — Mas.  Comp.  (2d) 
217— O'Grady,  Thomas,  24,  Crewe  M.L,  labourer— 

Arith.  (3d) 
179— Ollerenshaw,  James  S.,  18,  Bradford  M.I.,  clerk 
— German  (3d) 
1113— O'May,    Robert    23,   Paisley    Artisans'    Inst, 

wtu-ehouseman — ^Arith.  (2d) 
743— Overall,  Edwin  H.,  19,  Birkbeck  Lit  and  Sd. 
Inst,  clerk— Theory  of  Mus.  (2d) 
1066— Owen,  William  A.,  18,  Manchester  M.I.,  clerk- 
French  (3d) 

877— Page,  Edmund,  18,  City  of  London  Coll.,  atchi- 
tect's  assistant— Met.  Syst.  (3d) ;  Mens,  (3d) 

627— Palliser,  John  W.,  28,  Leeds  Young  Men's  Uir. 
Assoc.,  art  student— Eng.  Lang.  (2d) ;  and  first 
prize  of  £3  for  Writing  from  Dictation 

191 — ^Palmer,  Alfred  L.,  16,  Brom^pve  Lit  and  M.I., 
assistant  bookseller — Eng.  Hist.  (3d) 

666— Palmer,  Charles  J.,  19,  Ipswich  W.M.  CoU.,  derk 
(1st) ;  Pol.  Eoon.  (1st),  with  second 
Digitized  by  LjOOQ  IC 
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439 — Park,  Douf^las,  17,  Olasgow  M.I.,  pupil-teaeher 

— Arith.  (3.n 
100— Parker,  John  H.,  20,  Bacap  M.I.,  weaver— Arith. 

(2d) 
878 — ^Parker,  John  J.,  23,  City  of  London  ColL,  clerk 

— Eng.  L»ng.  (Ut) 
311 — ^Paterson,  Alezander,  20,  Olasgow  Ath,,  grocer — 

Com.  French  (Ist) 
399 — Paterson,  George  B.,   17,   Glasgow  M.I.,  •iron- 
monger— AriOt.  (3d) 
348 — Fatenon,  John,   16.  Glasgow   Ath.,  nnivenity 

student— Arith.  (2d)  ;  French  (3d) 
1114 — Paterson,  Robert  U.,  19,  Paisley  Artisans'  Inst., 

warehouseman — Theory  of  Mas.  (1st) 
287— Paterson,  William,  26,  Glasgow  And.  Univ.  Pop. 

£vg.    Classes,    blacksmith — ^Theory   of   Mus. 

(3d) 
371 — ^Paton,  James,  36,  Glasgow  M.I.,  letter  carrier — 

Bkpg.  (3d) 
19ft— Pattinson,  Robert,  17,  Carlisle  M.L,  student— 

Arith.  (2>1) 
S64— Paul  Thomas,   18.  Gilford  (Co.  Down.  Ireland) 

Young  Men's  Mutual  Imp.  Soc,  clerk — Arith. 

(U) ;  Bkpg.  (3d) 
1017— Parkins,  Sydney,    19,  Manchester  M.I.,  photo- 
graphic artist— Geog.  (3d) 
126 — Peucock,  Jacob,  18,  Bolton  M.I.,  piecer — ^Arith. 

(3d) 
68 — ^Pearson,  John  0.,°2d.  Aldershot  and  Famham 

District  Board,  soldier — Arith.  (2d) 
1121 — Peart,   Thomas,  17,  Parsonstown  Ynnng  Men's 

Mut.  Imp.  So(3.,  farmer — ^Arith.  (2d) 
290 — Penman,  James,  17,  Glasgow  Ana.    Univ.  Pop. 

Evg.  Classes,  fireman — Arith.  (3d) 
634 — ^Penniston,  Joseph,  3$,  Leeds  Young  Men's  Chr. 

Assoc.,  book-keeper — Bkpg.  (2d) 
76— Pentecost,  Horace,  18,  Ashford  M.L,  smith's  ap- 
prentice— Arith.  (2d) 
'792— Pentony,  Rebecca,  31,  Birkbeck  Lit  and  Sci. 

lost,  governess — French  (Ist) 
1231- Pervival,  Thnmas,  22,  Salford  W.M.  Coll.,  olerk 

—Arith.  (2d) 
1149 — Perl,  Augustus,  17,  Beanvoir  Coll.  Evg.  Classes, 

pupil  teacher — "Theory  of  Mus.  (8d) 
1006— Pettitt  Frederick  M.,  20,  Manchester  M.L,  sales- 
man— French  (3d) 
1262— Pettv,  John,    26,    Southampton  Ath.,   customs' 

ofBoer— Arith.  (1st) 
184— Petty,  Lister,  22,  Bradford  M.I.,  wool  sorter— 

Arith  (2d) 
162— Phillips,  Arthur,  18,  Birmingham  and  Hid.  Inst, 

clerk — German  (2d) 
1127— Phillips,    Eugene  G.    H.,    16,  Pembroke  Dock 

M.I.,  pupil  teacher — Eng.  Lang.  (3d) 
619— Philip,    Robert    H,    20,    Hull   Young  People's 

Chr.  and  Lit  Inst,  clerk — French  {Si) 
676 — ^Pickup,  Henry,    19,  Irwell  Inst.,  timekeeper — 

Arith.  (Ist) 
946— Pike,    Thomis,    23.    Royd   Polytechnic    Inst., 


97— Pilling,  WiUiam,  20,  Bacup  M.I.,  derk— Arith. 

(2J) ;  Eng.  Lang.  (3d) 
699— Pillow,    Edward.    19,  Leeds  M.I.,  mechanic— 

Arith.  (3d) ;  Eng.  Hist  (3d) 
681 — Pitts.  James.  16.  Leeds  Ch.  Inst.,  pupil  teacher 

Arith.  (3d)  ;  Ens;.  Lang.  (3d)  ;  Geog.  (2d^ 
726— Pohse,  Sophie  C,  23,  Birkbeck  Lit  and  Sci.  Inst., 

schoolmistress — French  (3d) 
880— PoUtrd,  Henry  T.,  24,  City  of  London  Coll., 

clerk— Bkpg.  (8d) 
1014— Pollard,  William,  18,  Manchester  M.L,  clerk— 

Bkpg.flst) 
1233— Pollitt  WUliam,  20,  Salford  W.M.  ColL,  derk 

— Dom.    Econ.  (1st),  with  first  prise  of  £6 ; 

Met  Syst   (1st),  with  second   prise  of  £3; 

Mens,  (lit),  and  the  Prince  Oonaort's  Priie  of 

Twenty-five  GoincM  * 


616— Preston,  John,   16,  Leeds   Yonng   Mna's    Chr. 

Assoc.,  clothworker — Eng.  Hist   (3d) ;    Eng. 

Lang.  (3d) 
1269— Prestwich,    David,   19,   Stockport  Sunday    Sch. 

Imp.  Soc.,  clerk— Arith.  (2nd);   Eng.     Hiat 

(1st) ;  Met  Syst.  (2d) ;  Geog.  (2d) 
709— Prior,  Samuel  J.  B.,  24,  Birkbeck  Lit.  aad  6cL 

Inst,  coal  merchant — ^French  (2d) 
163 — ^Pritchard,  George,    32,  Birmingham   and    Hid. 

Inst  book-keeper — Arith.  (Ist) ;    Mens.  (3d) 
881— Prout  Frederic  A.,  19,  City  of  London  ColL,  dark 

— German  (1st) ;  Com.  German  (1st) 
228— Pndner,  '\^illiam  H..  22,  Devonport  M.I.,  detk— 

Bkpg.  (1st) 
725— Pugh,  EUza,  20,  Birkbeck  Lit  and  Sci.  Inst, 

governess — French  (3d) 

947— Quick,  John  E.,  22,  Royal  Polytechnic  Inst.,  soE- 
dtor's  derk— Arith.  (3d) ;  French  (3d)   ' 


618 — Raby,  John,  17,  Leeds  Young  Men's  Chr. . 

pupil  teadier — Arith.  (2d) ;  Eng.  Lang,  (li) 
414— Ramsay,  Daniel,  19,  Glasgow  M.I.,  cixA—Etg. 

Lang.  (3d) 
636 — Ramsey,  George,  26,  Hull  Yonng  Peoplr'iOr. 

and  Lit.  Inst,  warehou&e  foremtui — Bkpg.  (lit) 
663— Rand,  Charles  W.,  17,  Ipswich  W.M.  Coa,ck«k 

—Bkpg.  (3d) 
712— Handle,  Samuel  B.,  29,  Birkbeck  Jjt  ai  So. 

Inst,  warehouseman — Logic  (3d) 
883— Read,  Charles  H.,  25,  City  of  Londoo  CoE,  deA 

—French  (2d) 
1018— Redfeam,  Abraham,  18,  Hanchate  ILL,  <Uk 

—Bkpg.  (1st) ;  Eng.  Lang.  (3i) 
1047— Redfem,  John  R.,  19,  Manchester  ^L,  d«A— 

French  (3rd) ;  Spanish  (2d) 
1266— Reedman,  Benjamin,  l9,  Stamford  (StUirtm't 

Sch.  of  Art),  carpenter  and  joiner— Aritii.  (54) 
706— Reid,  Gerard  J.,  20,  Birkbeck  Lit  and  Set.  In*, 

assistant  in  British  Museum — German  (Irt) 
296— Rdd,  Robert  34,  Glasgow  And.  Umv.  Pop.  Erg. 

Classes,  boot  and  shoe  maker— Mna.  Coop.  (1^; 

Theory  of  Mus.  (2d) 
886— Reynolds,  James,  18,  City  of  London  CdL,  dak 

—French  (3d) 
648— Biohardson,  Frederick,  23,  Ldoester  WJL  ColL, 

elastic-braid  weaver — French  (3d) 
292-Biddell,  Daniel,  24,  Glasgow  And.  TJoiv.  Tsf. 

Evg.  Classes,  derk— Mus.  Comp.  (3d)  ;  TheOT 

of  Mas.  (1st),  with  first  prize  of  £5 
1116— Bigg,  James,  28,  Paisley  Artizan's  Inst,  iiaA— 

Theory  of  Mas.  (2d) 
945— Riorden,  George  J.,  21,  Royal  Polyteduiir&at, 

engraver — French  (let) 
983— Ritchie,   Joshua,   19,   Manchester    M.L,  dak— 

Bkpg.  (1st) 
114— Bitson,  James  T.,  16,  Bolton  Ch.  lut,  VV^ 

teacher— Arith.  (2d) 
680— Roberts,  John,  22,  Liverpool  Inst,  cleik— Uo. 

Comp.  (1st) ;  Theory  of  Mus.  (1st) 
746— Roberts,  Robert  A.,  19,  Birkbeck  Lit  and  Sd 

Inst.,  clerk— Bkpg.  (2d) 
886— Roberts,  William  W.,  17,  Citv  of  Loodoo  CoD. 

derk— Bkpg.  (2d) 
984— Robertshaw,   Francis  L.,   30,  Manchester  ILL 

decorator — Mas.  Comp.  (Ist) 
441 — Robertson,  Archibald,  17,  Glasgow  M.I.,  joiner— 

Eng.  Lang.  (3d)  ;  Arith.  (2d) 
30 — Robertson,  James,  17,  Aberdeen  M.I.,  derk— 

Eng.  Lang.  (3d) 
425 — Robertson,  John,  17,  Glasgow  M.I.,  draoghtsBM 

—Arith.  (3d) 
719— Robertson,  John  G.,  20,  Birkbeck  Lit  and  Sci 

Inst,  derk— French  (2d) 
293— Robertson,  Robert  26,  Glasgow  And.  Univ.  P<f 

Evg.  Claases,  warehoosenun — ^Theonr  of  lisa 

{3d)  Digitized  by  LjOOgTe 
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412— BobeiiMm,  Bobert,  17,  Olaagow  M.I.,   derk— 

Arith.  (3d) 
1025 — Bobinaon,  Inomaa  F.,  16,  Manchester  M.I.,  clerk 

—Arith.  (lit) 
1034 — Sogers,  Stephen,  18,  Manchester  M.I.,  derk — 
Arith.  (2d) ;  Bkpg.  (2d) ;  Eng.  Lang.  (3d) 
887— Bookwood,    Joseph,    17,  City  of  London  Coll., 

surveyor — Bkpg.  (2d) ; 
888— Bose,  John  H.,  24,  City  of  London  OoU.,  dark- 

Bkpg.  (3d) ;  Eng.  Lang.  (2d) 
294— Boss,  James,  22,  Glasgow  And.  TJniT.  Pop.  Erg., 

Classes,  teacher — Eng.  Lang.  (3d^ 
1073 — ^Boss,  James  J.,  18,  Newcastle  on  l^ne  Ch.  Inst., 
clerk— Arith.  (3d) 
205— Boss,  Zachary  M.  H.,  19,  Glasgow  And.  UniT. 

Pop.  Evg.  Classes,  teacher — Eng.  lAng.  (1st) 
1237— Bothwell,  Ephraim  T.,  35,  Salford  W.M.  Coll. 

clerk— Anth.  (.3d) 

1146 — Bobbins,  Catherine,  18,  Penzanoe,_pnpil  teacher — 

Arith.  (2d)  J  Bng.  Hist.  (3d) ;  Eng.  Lang.  (2d) 

776— Bowbotham,  8.  A.,  19,  Birkbeck  Lit.  and   Sci. 

Inat,  clerk — German  (1st) ;  Com.  German  (Ist) 

200 — ^Bndd,  Mary  B.,  16,  Carlisle  M.I.,  (no  occupation 

stated)- Arith.  (1st),  with  the  prize  of  £2  for 

females  ;  Eng.  Hist.  (3d) 

1282— Boshton.  Cephas  M.,  22,  Stockport  Sunday  Sch. 

Imp.  Soc.,  derk — ^Arith.  (3d) 
409— Bnssell,  Thomas,  18,  Glasgow  M.L,  derk— Eng. 
Lang.  (Sd) 
1072— Batherford,  G^eorgs,  21,  Newcastle  on  O^rne  Ch. 

Inst.,  derk — Arith.  (3d) 
696— Batherford,   William    W.,  19,   liTerpool  Inst, 
soKdtor— Arith.  (1st):  Eng. Hist  (1st);  French 
(3d)LL«tin(3d} 
890— Ryde,  William,  18,  City  of  London  Coll.,  derk— 


777- 


Bkpg.(2d) 
-Bymer,  Edward  D.  F^,  20,  Birkbeck  lit  and  Sd. 


Inst,  clerk — Eng.  Lang.  (2d) 
542— Bymer,  Walter,  29,  Hull  Tonng  People's  Ch.  and 

Lit  Inst,  derk— Bkpg.  f  2d) 
487— Sandilands,  George,  18,  Glasgow  M.L,  grocer— 

Eng.  Lang.  (3d) 
369— Sands,  DtLvid,  46,  GlawowML,  stationer— Theory 

of  Mas.  f2d) 
229— Saunders,  Henry,   18,  Deronport  M.L,  derk — 

French  (3d) 
164 — Sarille,  Sarah  A.,  18,  Birmingham  and  Mid.  Inst, 

pupil  teacher — Eng.  Lang.  (3d) 
797— Sazby,  George  L.,  82,  Birkbeck  Lit  and  Sd.  Inst, 

potato  salesman — ^Arith.  (2d);  Bkpg.  (3d) 
618 — Scholes,  Thomas,  25,  Leeds  Young  Men's  Chr. 

Assoc.,  derk — Eng.  Hist  (3d) 
843— Scott,     George,    23,    Gla^iow  Ath.,    teacher- 
French  (3dl 
1155— Qcott,  Julian  B.,  23,  Beanvoir  Coll.,  Erg.  Classes, 

leather  warehouseman — ^Moa.  Comp.  ^Sd) 
498— Senior,  Fred  H.,  16,  Hoddersfleld  M.L.  foreign 

commercial  correspondent — German  (3d) 
40 — Seymour,  Bobert  W.,  16,  Aldershot  and  Famham 

District  Board  (no  occupation  stated)— Arith. 

(Ist)  ;  Eng.  His.  (1st) 
653— Sharp,  George  H.,  20,  Leicester  W.M.  ColL,  joiner 

— Frroch  (3d) 
600— Sharp,  Samnel,  16,HaddersfisldMI.,  office-boy— 

Arith.  (lit) ;  Eng.  Lang.  (3d) 
222 — Sharpe,  Ann,  16,  Derby  (no  oconpation  stated) — 

Arith.  (3d) ;  Eng.  Hist.  (3d) ;  French  (3d) 
226 — Sharpe,  Margaret  M.,  18,  Derby  (no  oocupation 

stoted)— Arith.  (1st)  ;£hig.  Hist  (Ist) ;  nemch 

(2d) 
477— Shaw,  Enos,  23,  Hali&z  W.M.  Coll.,  warehouae- 

man— Arith.  (2d)  ;  Eng.  Lang.  (3d) 
891— SheaiOT,  John    B.,   23,  City  of   London  Coll., 

warehouseman's  aaaiatont— Logic  (Sd) ;  Bkpg. 

«0— Shires,   Bobert,    18,  Leeds  Young   Men's  Chr. 
Assoc.,  clerk— Eng.  Lang.  (3d) 


698— Shirley,  Joaeph  H.,  18,  Birkbeck  Lit  and  ScL 

Inst.,    derk— Arith.  (1st);    Met  Syst.  (3d); 

Mens.  (3d) 
297— Shirra,  James,  21,  Glasgow  And.  TJniv.  Pop.  Erg. 

Classos,  engine-fitter— Arith.  (1st) ;  Met  Syst 

(2d) ;  Geog.  (Ist) 
591— ^Shoesmith,  George,  27,  Leeds  Ch.  Inst,  currier — 

Bkpg.  (3d) 
198— Sibson,  John.  17.  Carlisle  M.L.  student— Arith.  {2d) 
996— Sidebotham,  George  H.,  20,  Manchester  M.L,  derk 

—Spanish  (2.1) 
1171— Silsby,  Jnmes  T.,  36,  BeauToir  ColL  Evg.  dasaes, 

tailor — Mns.  Comp.  (Ist) 
166 — Silvester,  Henry,  23,  Birmingham  and  Mid.  Inst, 

assistant  relieving  officer^— Bng.  Lang.  (1st) 
1337— Simister,  James  W.,  17,  New  Mills  M.L,  pupQ 

teacher— Arith.  (3d) 
892— Simmons,  John  D.,  37,  City  of  London  OoIL,  oil- 

man— Theory  of  Mus.  (Ist) 
740 — Simmons,  Joseph  A.,  18,  Birkbeck  Lit.  and  ScL 

Inst,  tiiermometer  maker — Eng.  Lang.  (Ist) 
478— Simpson,  Edward,  18,  HHlifaz  W  M.  CoU.,  pnpfl 

teacher— Arith.  (3d) ;  Eng.  Hist  (3d) 
298— Simp«)n,  James,  22,  Glasgow  An4.  Univ.  Pop. 

Evg.  Classes,  engineer — Arith.  (2d) 
62— Sinclair,  Arthur,  20,  Aldershot  and  Fkmham  Dis- 
trict Board,  soldier— Arith.  (Sd) 
241— Sinton,  John  W.,  16.  Edinburgh  Watt  Inst,  pupil 

teacher — Arith.  (3d) 
S39— Slack,  Henry,  21,  HnU  Young  People's  Chr.  and 

Lit  Inst,  derk- Bkpg.  (Ist) 
893— Slade,  George  F.,  20,  City  of  London  ColL,  derit 

—Arith.  (1st) 
201— Slater,  Joseph.  18,  Carlide  M.L,  student— Eng. 

Hist.  (2d) ;  French  (3d) ;  Mens.  (2d) 
968— SUngo,  William,  16,   St  Stephen's  Evg.  Sdi., 

Westminster,  telegraphist— Arith.  (3d);  Eng. 

Lang.  (3d) ;  Geog.  (2d) 
486— Smetbuist  Altni,  2u,  Haslingden  M.L,  bodc- 

keeper— Arith.  (2d) 
1271— Smith,  Frederick,  18,  Stockport  Sunday  Sdi.  Imp. 

Soc.,  mechanic — Arith.  (3d) 
691— Smith,  C.    Graham,  21,   Liverpool   Inst,  dvil 

engineer — Arith.  (2d)  ;  Mens.  (3d) 
669— Smith,  Harry,  21,  Ipswich  W.M.  Coll,  derk— 

Eng.  Hist.  (2d) 
656— Smith,   James  W,  19,  Leicester  W.M.    ColL, 

compositor — Eng.  Lang.  (3d) 
41— Smith,  John.  29,  Aldershot  and  Famham  District 

Board,  soldier— Arith.  (2d)  ;  Eng.  HUt  (2d) 
244— Smith.  John  A..  20,  Edinburgh  Watt  Inst,  deik 

—Arith.  (Ist) 
768— Smith,  John  H.  A.,  21,  Birkbeck  lit  and-Soi.  Inat, 

derk— Bkpg.  (1st) 
189— Smith,  Joseph,  19,  Bromsgrove  Lit  and  M.L, 

warehouseman — Bkpg.  (3d) 
798— Smith,  Bobert  G..  17,  Birkbeck  Lit  and  Sd.  Inst., 

derk— Bkpg.  (2d) 
178 — Smith,  Wheator,  19,  Bradford  M.I.,  surveyor— 

Arith  (Ist) 
894— Smith,  Walter  J.,  29,  City  of  London  Coll.,  deik 

-Bkpg.  flat) 
299— Smith,  William,  20,  Glasgow  And.  TTniv.  Pop. 

Evg.  Classes,  pawnbroker's  assistant — ^Theoi^ 

of  Mus.  (3d) 
609— Smitfason.  James  N.,  17,  Leeds  Young  Men's  Chr. 

Assoc.,  warehouseman — Geog.  (3d) 
762— Smyth,  James,  28.  Birkbeuk  Lit  and  Sd.  Inat, 

clerk- French  (3d) 
666— Smyth,  Bobert   W.,  17.  Ipswich    W.M.    CdL, 

aooonntant's  clerk— Bkpgj[3d) 
657— Snell,  Bobert  17,  Ipswich  W.M.  Odi,  baket^ 

Bkpg.,  (3d) 
949— SnoxeU,  John  J.,  17,  Boyal  Polyteduic  Lut, 

derk— Arith.  (8d) ;  Bkpg.  (3d) 
1281— Sonthworth,  John,  17,  Stokport  Sunday  Sch. 

Imp.  Soc,  derk— Arith.  (3d) ;  Eng.  Hist  (3d) 
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108ft— Spain,  'WiUiam  A.,  25,  NevoMtle-on-Tyne  Ex- 

oeldor  Temperance  C^aas,  dark — Bkpg.  (2d] 
1153 — Spencer,  Hany,  23,  Beauvoir  OoU.  Evg.  Clauea, 

carver  and  gilder — Theory  of  Mas.  (3d) 
1092— Stanier,   William  H.,   23,   New  Swindon  M.I., 

railway  clerk — Pol.  Econ.  (let),  with  flrtt  prize 

of  £5  ;  Mens.  (1st),  with  first  prize  of  £5. 
1076— Stanners,   Thomas,   16,  NewcasUe-on-Tyne   Ch. 

Inst.,  clerk— Arith.  (lit);  Bkpg.  (2d) 
896— Stebbing,  Henry  P.,  26,  City  of  London  ColL, 

clerk— Pol.  Econ.  (Ist) 
17 — Steele,  Andrew,  17,  Aberdeen  M.I.,  papil  teacher 

— Eng.  Lang.  (Ist) 
108— Stevenson,  Peter  M.,  17,  Glasgow  M.L,  derk— 

Eng.  Lang.  (3d) 
360 — Stewart,  OUbert,   18,  Glasgow  Ath.,  engineer's 

apprentice — Arith.  (2d) ;  Mens.  (2d) 
806— Stirton,  Charles  M.,  24,  City  of  Lcmdon  ColL, 

clerk— Bkpg.  (2d)  ;  French  (3d) 
M6 — Stirton,  James,  18,  Edinbargh  Watt  Inat,  joiner's 

apprentice — Arith.  (2d) 
022 — Stone,  Uaiy,  26,  Boyal  Polytechnic  Inat,  house- 
keeper— French  (3d) 
78»— Stone,  Walter  H.,    28,  Birkbeek  Lit  and  Soi. 

Inst.,    schoolmaster — Eng.   Hist.   (l«t) ;   Eng. 

Lang.  (1st) ;  Geog.  (3d) 
242— Stormonth,   James,   19,  Edinbaigh  Watt   Inst, 

working  engineer — Arith.  (2d) 
1313— Stout,  Robert,  16,  York  Inst  of  Pop.  Sol,  joiner 

— Arith.(l8t) 
627— Strachan,  Walter  J.,  20,  Hull  Tonng  People's 

Chr.    and    Lit    Inst,    engine    flttw — ^Aiith. 

(3d) 
333— Strang,  John  H.,  19,  Glasgow  Ath.,  clerk— French 

(3d) 
692— Strickland,  Edwin,  17,  Leeda  Ch.  Inst,  derk— 

Bkpg.  (2d; 

300— Stmthers,  Anna  8.,  18,  Glasgow  And.  Univ. 
Pop.  Evg.  Classes  (no  occupation  stated) 
—Theory  of  Mus.  (2d) 

301— Stmthers,   Margaret  T.   R.,  20,  Glasgow  And. 
TJniv.  Pop.  Evg.  Classes  (no  occupation  stated) 
—Theory  of  Mus.  (3d) 
46 — Sammerland,  John,  29,  Aldershot  and  Famham 
District  Board,  soldier— Eng.  Hist  (3d) 

957*-Summer8,   James,  21,  Boyal  Polytechnic   Inst., 

derk— Bkpg.  (3d) 
1238— Sntcliffe.  Lister  T.,  18,  Salford  WJkL  Coll.,  clerk 
—Arith.  (3d) ;  Goog.  (2d) 

480— Sutcliffe,  Shaw  S.,  17.  Halifax  W.M.  Coll.,  pnpU 
teacher— Arith.  (2d)  ;  Eng.  Lang.  (2d) 

898— Swain,  John,  18,  City  of  London  Coll.,  derk— 
Bkpg.  (1st) 

482— Sykes,  John  H.,  16,  Halifax  W.M.  CoU.,  ware- 
houseman— Arith.  (3d) 
1031 — Sykes,  William  E.,  20,  Manchester  M.I.,  appren- 
tice— German  (1st) 

899— Symonds,  Arthur  C,  19,  City  of  London  Coll., 
dark— Com.  German  (1st) 

1083 — ^Tait,  James  H.,  19,  Kewcastle-on-Tyne  Excelsior 

Temperance  Class,  clerk— Bkpg.  (3d) 
958— Tapp,  George  W.  H.,  23.  St.  Stephen's  Evg.  Sch., 

Westminster,  clerk— Bkpg.  (2d) 
966— Tapp,  William  E.,  16,  St.  Stephen's  Evg.  Sch. 

Westminster,  writer — Aritii.  (3d] ;  Enar.  LaoK. 

(3d)  V    y .  -^ 

901— Tayler,  William  H.,  17.  City  of  London  Coll., 

clerk— Arith.  (2d) ;  Eng.  itist  (3d) 
357— Taylor,  Charles,  22,  Glasgow  M.I^  leather-cotter 

—Theory  of  Mus.  (2d) 
168— Taylor,  Helen  M.,   16,  Birmingham  and  Mid. 

Inst,  (no  occupation  stated) — French  (3d) 
1162— Tayter,  Henry,  35,  Beauvoir  Coll.  Evg.  Claasea, 

schoolmaster — Mas.  Comp.  (1st) 
86— Taylor,  James  H.,  23,  Bacap  M.I.,  toUer-MveNr 

— Aiith.  (3d) 


701— Taylor,  John,  38,  Birkbeok  lit  and  Sd.  U 

teacher — "Eag.  Lang.  (2d)  1 

645— Taylor,  Robert,  21,  Hull  Yoai«  Pac^'l  4 

and  Lit.  Inst.,  derk — Bkpg.  (1st) 
1070— Taylor  Sydney,  21,  Mossley  MX  cottoB-nl 
—Bkpg.  (3d)  1 

1036— Taylor,  Thomas,  20,  Manchester  MX,wmtid 
man — Arith.  (Ist)  j 

169— Taylor,  WiUiam  U..,  25,  Birmingham  ui  ■ 
Inst.,  derk— Eng.  Hist  (2d) ;  and  seeaDd)« 
of  £2  for  Writing  from  Bictation. 
1324— Temperton,  Frederick  N.,  18,  York  Inst  ofAfi 
Sci.,  joiner — Arith.  (8d) 
186— Terry,    Sun,  21,    Bradford  ILL,  wod  Mtc 

Mna.  Comp.  (2d)  ;  Theory  ot  Mus.  (M 
1125— Thomas,  Alfred,  19,  Pembroke  Docklfl,^ 
Wright   apprentice— Arith.  (Ist) ;   Ueb  8^ 
(2d) 
1130— Thomas,  Charles  E.,  17,  Pembroke  Dodi  Ik 
pupil  tenohei^Arith.  (1st) ;  Eng.  Lug.  IM 
1128— Thomas,  George  M.,   19,  Pembroke  DoekU, 
shipwright   apprentice — ^Arith.    (lit);  (<■¥ 
ast),  with  first  prise  of  £6,  and  tU  M 
Geographical  Society's  prise  of  £5. 
1093— Thomas,    Philip    H.,  17,   New   Swindos  Hi, 
pupil  teacher— Arith.  (1st) ;  Eng.  Uaf.!}^ 
606— Thomson,  Alfred,   19,  Leeds  Young  Ua'l  <^ 
Assoc.,  pawnbroker — Bkpg.  (3d) 
13— Thomson,  Alexander,   22,  Aberdeen  Hi,  ^ 

cotter— Arith.  (2d) 
14 — ^Thomson,  Alexander,  17,  Aberdeen  MJ,**" 

Arith.  (3d) 
20— Thomson,  William,  19,  Aberdeen  MX,*' 

Eng.  limg.  (3d) 
708— Thorn,  Arthur  G.,  17.  Birkbeek  lit  «i*» 

Inst.,  clerk- Pol.  Econ.  (2d) 
973— Tilson,  ISdward,  28,  King's  Lynn  Aft,  *»" 

483— Timeweil,  Fred,  22,  Halifax  W.M.  Coll,"^ 

weavei— Bkpg.  (2d)  ,.   i  u«« 

llOi— Toft,  John  J.,  18,  Oldham  Lyceum,  book-wr 

—Arith.  (1st)  ji 

122— Tonge,  Joseph,  26,   Bolton  M.L,  etek-** 

(3d) ;  Eng.  Lang.  (3d)  ^  .  ,. 

950— Trathan,  Edward  E.,  16,  Royal  Polytww*,"*' 

clerk- Arith.  (1st) ;    Bkpg.   (3d);B«l«- 

1161— Treverton,  Mrs.  G.  F.,  27,  Beauvoir  Gtt  ^J 

Classes— Mus.  Comp.  (2(1) ;  Theory  (rfl|»>^ 

937— Troake,  Edwin,  25,  Royal  PolytechnM  «?^ 

Civil  Service)— Eng,  Hist  (lat) ;  Bif  ^ 

(1st) ;  Geog.  (2d)  ^, -J 

1132— Turl,  Charles  P.,  16,  Pembroke  Dock  IMrr 

teacher- Arith.  (Ist) ;  (Jeog.  (3d)         j^ 

1116— Tumbnll,   George,   20,   Paisley  Aitt* 

derk— Bkpg.  (2d)  (viLnW 

668— Turner,  Joseph,  16,  Leicester  W.M.W^ 

houseman— Eng.  Lang.  (2d)  ^^ 

666— Turton.  Fletcher  T.,  19,  Liverpool  Ii«M"jj; 
— Dom.  Eoon.  (Ist),  with  second  po* 
Mens.  (2d) 

510— Urie,  Thomas,  21,  Hulme  W.M.  in*-' 

Bkpg.  (2d)  ^    .fc-tefltJ- 

1064— Urquhart  Alexander  H.,  19,  M»neW<^. 
clerk-Eng.  Hist  (Ut) ;  Eng.  Uif  <"' 

1296— Vaughan,  Edward,  20,  Stourbridge  Cai. 

Inst,  clerit— Arith.  (2d)  ^  v.  rwk  ^^■> 
1136— Vaughan,  James  K.,  20,   P^"^^. 

shipwright  apprentice— Geog.  W  f^fl.  Etj. 
1166-Venables,  Leoniird  C,  24,  ^"^^r^ 

Classes,  derk— Theory  of  M'^^'^^na-te*** 
584— ViiAers,  John,  16,  Leeds  Ch.  Iw*,  P-*- 

—Arith.  (2d)  ;  Eog.  La"?.  ("^  jO,*** 
lOia-ViobBrs,  Nathaniel.  18,  M^f'TT, 

honaemaa— Si^  Lang,  (Mj      iv> 
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XOMl—Vicken,   Thomas  R.,  19,  Salfozd  W.M.  OolL, 

oleA— French  (8d) 
72 — ^Yie,  Edward  J.,  17,  Ashford  M.I.,  onganiat — 

Theory  of  Mus.  (Ut) 
221 — Yoae,  Jamea,  19,  Dean  HiUs  M.L,  papQ  teacher 

—Eag.  Long.  (3d) 
.O&l — Yoaper,    Henij,    21,   Uanohester   UJ.,   buyer 

(totaga    ahipping    trade) — ^Iiogio  (3dj ;   PoL 

Bcon.  (2d) ;  Oeog.  (1st) 

416— Waddell,  Bohert  D^  17,  Glaagow  H.I,  waie- 

hoaaexnan — Sng^.  Xadk.  (3d) 
ISO— Waddinfton,  Jowph,  19,  Bndford  MJ,  cledc— 

lag.  Lang.  (3d) 
-2X1— Wade,  WiUun,  17,  Crewe  HX,  jcdnBr—Aaax. 

(Sd) 
108— Warn,  Jamea  Q.,  19,  BoUon  Ch.  Tnat.,  vai*- 
hovaezxiaii- — ArillL  (3d) 
70— Waite,   William    T.,    18,  Aihford  UX,  papfl 
tewOMT— Arith.  (3d) 
U9— Walkden,  Young,    31,    Eoltui   HX,   maohine 

deik  (oolliery)— Arith.  (3d) 
,>94 — Walker,  John  A.,  17,  Oloagow  M.I.,  diaogUraun 

apocentioe — Aiith.  (3d) 
940— Walker,  Phillip  O.,  20,  Boval  Polyteohnio  Inat, 

derk— BkpK-  (S^^ 
664— Walmaley,  Boberts  U.,  18,  Liverpool  Inat.,  timber 
iDsrchnnt's    apprentice— Arith.     (1st);    Eng. 
Hist  (Ist) ;  Eng.  Lang.  (2d) ;  liens.  (Ist) 
1 10— Wallace,  James  W.,  18.  Bolton  Ch.  Inst.,  ole^— 

French  {3d) 
960— Wallack,  Barrj  J.  A.,  17,  St  Stephen's  Evg. 

8cb.,  Westnunster,  ciTil  service — Arith.  (3d) 
699— Wana,  David,  33,  Birkbeck  Lit  and  Sci.  Inst, 

olarii— Oennan  (Ist) ;  French  (3d) 
106— Warborton,  James,  20,  BoUington  Useful  Know- 
ledge 8oc.,  mechanic — Arith.  (3d) 
170— 'Ward,  John  W.,  17,  Birmingham  and  Mid.  List., 

pnpil  teacher — French  (3d) 
992 — Wan,  JoM«h,  22,  Manchester  M.L,  clerk — Bkpg. 

(2d; 
171 — ^Ward,  Thomas,  18,  Birmingham  and  Mid.  Inst, 
clerk — ^Eng.  Hist  (1st),  with  second  prize  of 
£3 
£98 — Waidle,  James  W.,  22,  Leeds  M.L,  engineer^ 

Mens.  (2d) 
1021 — ^Wardle,  John,  20,  Manrbester  M.I.,  clerk— Arith. 
(let) ;  Eng.  Hist  (2d) ;  Prrach  (let) 
910— Warton,  Agnes,  16,  Boyal  Polytechnic  Inat  (no 

oocnpation  stated) — German  (3d) 
909— Warton,  Alfred,  18,  Royal  Polytechnic  Inst,  wine 

merchant — German  (3d) 
109 — ^Waters,  Thomas  F.,  16,  Bolton  Ch.  Inab,  civil 
engineer — Arith.  (2d) ;  Mens.  (3d) 
1117 — ^Waterston,  John,  23,    Paialey  Artiaans'  Inat, 
clerk — German  (2d) 
4M — ^Wataon,  Adams,  i6,  Glasgow  M.L,  clerk— Arith. 
(3d) 
t3— Watson,  Alezunder  O.,  20,  Aberdeen  M.I.,  cloth- 
finisher — Theory  of  Mas.  (2d) 
1315— Wataon,  George,  21,  York  Inst  of  Pop.  Sci.,  derk 

—Arith.  (2d) 
12£l^Watson  James  L.,  18,  Scarborongfa  M.L,  pnpil 

teacher— Arith.  (2d) 
760 — ^Waatherlv,  Alexander,  16,  Birkbeck  Lit  and  Soi. 

Inat,  clerk- Arith.  (3d) 
764 — ^Weatherly.  George,  18.  Birkbeck  Lit  and  ScL  Inst., 

clerk— Met.  Syst.  (let) ;  Geog.  (3d) 
625— Weaver,  Henry,  34,  Leeds  Young  Men's  Chr. 
Assoc.,  Inland  revenue  officer — ^Arith.   (3d); 
Bkpg.JiZd) 
220— Webb,  William,   18,    Dean    Mills  M.L,  pupil- 

teachei^Arith.  (8d)  ;  Eng.  Lang.  (2d) 
664— Webber,  William  J.,  17,  Ipswich  W.M.  Ooa, 

bookselleT — Eng.  Lang.  (3a) 
IMlr— Wctater,  ^ohn  L.,  18,  York  Inat  of  Fop.  Sci., 
(a<^;BDgHiat.(Sd) 


977— Webster,  WUUam,  19,  Macclesfield  Soc.  for  the 
Acquirement  of  Usefiil  Knowledge,  silk  ware- 
hanseman — ^Arith.  (3d) 
1077— Weddle,  John,  23,  Newcastle-on-Tyne  Ch.  Inst, 
ah>tk— Arith.  (3d) ;  Bkpg.  (3d) 
34 — Welch,  Edwin,  17,  Aoorington  M.L,  tailor  and 
wooUen  draper's  aasistHnt — ^Arith.  (3d) 
617— Wean,  William  P.,  24,  Hull  Yonng  People's  Chr 
and    lot   Inst.,  gardener — ^Florienltmre   (8d); 
Fruit  and  Veg.  Cultnre  (2d) 
766— WhaiUnt,  John,  -ae,  Birkbeck  Lit  and  Sd.  loat, 

chaser— Arith.  (1st) ;  Bkpg.  (2d) 
496— Wheeler,  Frank,  18,  Hitchin  M.L,  derk— Mas. 

Comp.  (3d) 
UM — ^Whsekr,  Qwnge,  22,  Beanvoir  Cell.  Evg.  Classes, 

carver^-Theoiy  of  Moa.  (8d) 
689— WbinereT,  It«b«rt,  24,  LivetiMxd  Inat,  dexk— 

Bkpg.  (3d) 
96— Whttaktr.  Jdin,  20,  Bacnp  M.L,  derk— Bkpg. 

(1st);  Met.  Syst  (84);  Mens.  (2d) 
039— Whitaker,  Thomas,  18,  Leeds  Young  Men's  Chr. 

Assoc.,  compositor — Eog.  Hist.  (2^ 
668— White,  Hemv  T.,  30,  Liverpool  Inat,  deik— 

teaoher— Theory  of  Mas.  (1st) 
172— White,  William,  16,  Birminghaai  and  IGd.  Inst, 

papil  teaohei^-Frenoh  (3d) 
321 — ^Wmtelaw,  Lenn,  18,  Glnsg^w  Ath.  (no  occupa- 
tion stated)— French  (3d) 
1016— Whiteknr,    Edward   T.,   17,  Mandieater   M.L, 
eogineai's  assistant — German  (1st) ;  Met  Syst 
(let) ;  Mens.  (2d) 
469 — Whitley,  Fhineas,  20,  Halifax  M.L,  teacher  of 
nosio— Theory  of  Mas.  (Ist)  ;  Eng.  Lang.  (2d) 
lOee— Wkitton,  Charies,  16,  New  Swindon  M.L,  derk 

—Arith.  (2d) 
902— Whyte,  Oharies,  21,  Glasgow  And.  Univ.  Pop. 

Evg.  CUeses,  derk- Theory  of  Mas.  (2d) 
808— Whyte,  John,  29,  Glasgow  And.  Univ.  Pop.  Evg. 

Clasns,  derk— Theory  of  Mas.  (3d) 
446— Whytook,  John  A.,  28,  Olasgow  Yonng  Men's 
Soc.  for  Eelig^ous  Improvement,  derk — ^Logic 
(«d) 
1242— Wigley,  Jeremiah,  30,  Salfoid  W.M.  Coll.,  iron- 

tomer— Arith.  (3d) 
632— Wilbnm,  Ch»rle8,  18,  Hull  Young  People's  Chr. 

and  lit  Inst.,  clerk— Bkpg.  (2d) 
942— Wilkins,  Eobert  W.,  27,  Eoyal  Polytechnic  Inst, 

derk— Italian  (2d) 
769_Wilkin8on,  George,  17,  Birkbeck  lit  and  Sd. 

Inst,  derk— Arith.  (Ist) ;  Met.  Syst.  (2d.) 
778_Wilkinson,  Jeannette  G.,  28,  Birkbeck  lit  and 
Sd.  Inst,  upholstrees— Eng.  Hist.  (2d)  ;  Pol. 
Econ.  (2d) 
88— Wilkinson,  John,  16,  Bacup  M.L,  weaver— Anth. 
(3d.) 
964— Wilkinson,  Thomas  E.,  22,  St  Stephen's  Evg. 

Sob.,  Westminster,  carpentei^-Arith.  (3d) 
1244— WUIcock,  Samuel,  21,  Salford  W.M.  Coll.,  derk 

—Arith.  (3d) 
1243— Willoock,  Thomas,  17,  Salford  W.M.  CJoll.,  dark 

—Arith.  (1st) 
906— Williams,  Alfred  S.,  28,  City  of  London  ColL, 

clerk— French  (3d) 
911— Williams,  Edith.  20,  Royal  Polytechnic  Inst.,  (no 

oocnpation  stated) — German  (3d) 
1261— WUliams,  Henry,  23,  Southampton  Ath.,  derk  in 
ordnance    survey— Bkpg.  (Ist),  and  the   first 
prize    of   £3    for    Writing    and    Manuscript 
Printing 
1276— Williamson,  Fred,  17,  Stockport   Sunday   Sch. 
Imp.  Soc.,  tinplate-work«r— Arith.  (3d) 
798»-Willshire,  Thomas,  26,  Birkbeck  lit  and  Soi. 
Inst,  derk- Bkpg.  (3d)  ,  „i,  ,  ^ 

496— Wilson,  Alfred,  18,  Hertford  Lit.  and  ScK  Inst, 

pupil  teacher— Eng.  Lang.  (2d) 
484— Wilson,  Arthur,  16,  Halifax  W.M.  CoIL,  appren- 
tice (wool  trade)— Bkpg.  (8d) 
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696— WDaon,  Edward  F.,  32,  Leeda  H.L,  doth  wwT«r 
— TteoiT  ot  Uu.  (2d) 
24— WnaoD,  deorRO,    21,   Aberdeen   MX,   deilc— 

I^eachJUt) 
986— Wilion,  John,  21,  M«nrh«iefair  1I.L,  vazeluniie- 
aao — ^French  (3d) 
1078— WilMm,  Jotin,  36,  NewoaaUe-^n'Tyne  Ezceleior 
Tempennoe  Claw,  joiner.— Bng.  I^ng.  (Sd.) 
174— Wnion,  Joaeph  A.,  23,  Birminsham  and  Hid. 

Inat,  derk— Bag.  Hiat  (lit) 
223— Wilaon,  Kate  M.,  19,  Derby  (no  ooonpaiifln  atated) 

— Eog.  Hiat  (2d) ;  Geog.  (3d) 
694— Wilaon,  Samuel,  28,  Leeda  H.I.,  doth-weaver— 

Theoryof  Mna.  (lat) 
1076— Wilaon,  ThOmaa.  20,  Newoaatle-on-Tyne  (Jh.  Inat, 

derk—Arith.  (2d) ;  Bkpg.  (8d) 
1188— Wing,  WiUlun,  18,  Botheriiam  lit  and  M.!., 

derk— Bkpg.  (3d) 
790— Winier,  George  F.,  26,  Birkbedc  lit  and  8d. 


Inat,  derk — German  (lat) 
920— Womack,  AUce,  18,  Boyal  Pdyteobiiio  laat 


(at 


of 


achool)— G-erman  (2d) 
1046— Wood,    Henry,   17,  Mandieater  M.I.,  aanatant 
book-keeper— Arith.  (lit),  -with  fiiat  prize  of 

1294— Wooiward,  Joneph  W.,  20,  Stourbridge  Ch. 

Eng.  Inst,  derk— Aritb.  (3d) 
176— Wootton,  Bertha  M.,  18,  Birmingham  and  Mid. 

Inst  (no  oocnpation  atated)- Beg.  Lang,  (liit), 

with  Uie  priae  of  £2  for  fenulea ;.  Geog  (3d) 
1246— Worsley,  Alfred,  17,  Solford  W.H.  OolL,  in  ware- 

hooae    Arith  (1st) 
1283— Worthington,  John,  80,  Stockport  Simday  Sdi. 

Imp.  Hoc.,  ootton  apinner — Arith.  (2d) ;  Met 

Syit  (3d) 
494— Wrenn,  Alice  L..  17,  Hertford  lit  and  So.  Inat, 

pupil  teanher— Eng.  Lnng.  (2d) ;  Geog.  (3d) 
1141— Wri^t,  John  E..  21,  Penzance,  teacher— Una. 

Comp.  (3d) ;  Theory  of  Mua.  (lat) 
602— Wright,  Bichard.  26,  Leeda  Young  Men'a  C!h. 

Assoc,  joiner— French  (3d) 
736— Wright,  William  H.,  17,  Birkbeck  lit  and  Sd. 

loat,  derk—Arith.  (3d) ;  Bkpg.  (2d) ,  Geog.  (8d) 
306— Wright,  William  R.,  17,  Glasgow  Ath.,  derk— 

Arith.  (3d) ;  Met  Syst  (Sa) 
1063— Wrigley,  Andrew,  21,  Mosaley  H.I.,  book-keeper 

-ikpg.  (3d) 
463— Wrigley,  Frederick  G.,  19,  Halifax  M.L,  joiner^ 

Arith.  (3d) 
418— Wright,  Jamea,  17,  Glasgow  M.L,  derk— Eng. 

Lang.  (3d) 
704 — ^Wylson,  George.  19,  Birkbeck  lit  aadSoL  Inet, 

clerk— Bl^.  (2d) 

416 — ^Young,  John,  16, 01an;owM.I.,  derk— Eng.  Lang. 

(M) 
1118 — ^Young,  John,  26,  Paisley  Artiaans'  Inst,  com- 
poaitoi^-Theory  of  Mus.  (2d) 

763— Young,  John  W.,  17,  Birkbeck  lit  and  Sot  Inat, 
bnildera'  clerk— Met.  Syst.  (2d) 

237— Young,  Thomaa,  34.  Edinburgh  Walt  Inat,  gas 
company'a  coUeutor— Mua.  Comp.  (3d) ;  Theory 
of  Mus.  (Ist) 

S06— Young,  William,  21,  Glasgow  Ath.,  derk— Ger- 
man (Ist),  with  second  prize  of  £3;  Com.  Oer- 
,(lst) 


national  mnaeom  csi  Mondar,  24th  Jane.    TIm 

will  be  accompanied  by  hec  ««yal  HighneM  the  Pkiaecai 

ofWalea. 

london  Walla.— A  retom  giraig  an  acoooni  of  th« 
public  sur&oe  wells  in  the  metropoUa  showa  a  oaamAmr- 
able  number  atillepett.    The  CSty  can  bout  of  a  well  is 
ComhiU  26ft  dee^,  bnt  aometimea  the  water  is  too  low 
to  riae  into  ^  pump ;  alao  two  Leadenhall  well^  Irat 
the  water  ia  gone  ;  a  wdl  in  Idol-lane,  23ft  deep,  vitt 
water  ao  good  that  Billingagate  fishermen  fill  caakn  with 
it  to  take  to  aea;  a  well  in  3ie  Tower-garden,  27ft.dee|v 
with  a  apont  into  Poetem-row ;  Fenchnrch-atreot  pvm^ 
now  in  uae,  the  well  under  30ft  deep ;  a  well  in  Bow 
Churchyard,  Cheapaide,  about  32ft  deep;  BoDey-laaa 
market   pump,  C%  School;   BaainghaU-atreet  paoiA 
pump,  the  wdl  about  30ft  deep,  at  preaent  endond  ia 
the  hoaiding  round  the  building  of  the  Ci^  \Sanxj ;  a 
wdl  in  Bell-yard,  Gracechurch-atreet,  but  the  water  Iw 
been  withdrawn  "byreaaonof  aome interference  with tfca 
sewer;"  and  the  Corporationpump  in  Guildhall-hmTdiim 
adjoining  the  Bankruptcy  Cbnrt,  the  return  atatinglW 
'■  the  well  is  not  permanentlydoaed,  but  the  haxidtsf 
the  pump  is  taken  away."    There  ia  a  modem  wrfa 
Bieam'a-bnildings,  Chancery-lane,  about  18  it.  deef^arf 
by  the  public;  a  well  in  Bed  Lion-square,  20  feetii^; 
a  well  in  Gtay'a-inn-lane,  26  feet  deep;  a  well  in  Qsnw 
square,  Bloomsbory,  22  feet  deep ;  a  well  in  St  Jota- 
street  22  feet  deep ;  a  weU  in  King-square,  SO  ftsiis^; 
a  well  and  pump  in  New  North-street  TheobaWa^osa; 
a  weU  in  New-mn,  26  feet  deep ;  a  well  in  Chaiiafr 
inn,  but  with  no  water;  a  well,  16  fee*  ietp,  taArlat 
church  of  St  Marttn-in-the-Pidda,  ■°PPtW*'jr^ 
in  Dnncannon-atreet ;  a  pump  in  the  churckjiw,  Omoo- 
atreet-road.    There  are  alao  pnblio  wdk  "5,3*  J* 
Mile-end,    Hampstead,  Hammeramith,   Ct^Kn,  <■> 
Chailton. 


CALEHSAB     OF     XBSTIHO& 


VSttlX    COHFSBXHCK. 
This  afternoon,  Jane  7th,  a  Oonferenee  ^ 
be  held,  at  half-past  four,   on  "  Engioeenag 
Education  in  India,"  to  be  opened  by  Mr.  Hm 
Clabkb. 


Hoa. 


Tuas. 


80IXHTIFIC  XSXTIHGS  FOB  THE 


..London  IniUtatton,  4.     FMf.  B«nU«7,  "Da 

Botany." 
Boy>l  0«ngT>phi<m1,  St.    UeaU  A.  H.  Ifaittua, 

New  Hebridm  sod  Ssnta  Crai  Itlauda." 
Britlah  AroMtMtt,  S. 
SooM  BoloiM  AMOdatloD,  8.      Mia  WalUactoa. 

lUzed  Ednoattoo." 

..BiltUh  Anoalatlon  of  Gu  Muimgtn.     (At  tb*  B< 
THi  Soanr  or  Asn.)  Horniog  KMttar  a*  U.   ' 
HMUng  at  1. 
PhotognpUo,  8. 


Oatte 


Wan.. 


eSHBRAL   VOTB& 


B«t)laal-greaa  Branch  Xuaanm. — His  Boyal  Highness 

the  Prince  of  Wales  bus  communicxtt^  to  the  Lord 

President  and  the  Vice-Presidont  of  the  Committee  of 

tounoil  on  Ednoation  hia  intention  of  opening  this 


...Britab  ABOoUHon  of  Oai  Vanagm.     (At  tha 
TBiSocinrorAns.)    Morning  Maaday  at  M. 
Boyal  Utaiary  Fnnd,  3. 
Boyal  Society  of  Utacaton,  4t. 

TBins...Boyal,  8). 

Antiqnariea,  S|. 
Boyal  Society  Clab, «. 
Mathemallcaf.  8. 

Fte.......AstKioomlcal,  8. 

Qnekett  inah,  8.  „  _ 

Victoria  Inetltata,  8.      (At  the  Booa  or  tmrn  Socbtt  i 

Ans.)    Annual  Meeting. 
Soyai   Onlled  Senloe  InetllaUoii,  3.     (ymmmmlm  T.i 

HuU,  BJI.,  "Piaolloal  Marina  Bamjrtac.'' 


JOUBNM;  op  TBES  SOCSIBTT  9V'MBafH  Jon  1^  tttt% 


em 


J^DomsI  oi  l|t  $onets  of  Jrls. 


Ho.  1,021.    ToL.  XX. 


FRIDAY,  JUNE  14,  1872. 


Mm-tlnit,  AMiM,  Lmiat,  W.C. 


MnroUAVJfiHBATS  BY  THE  COTOCU. 


XXVISW  OS  BSBXiOh  DBEISL 

His  Boyal  Highness  tlie  Prince  of  Wales, 
President  of  the  Society,  has  gradoualy  con- 
Bented  to  review  the  boys  from  the  yarions 
distnct  and  metropolitan  schods,  in  the  Boyal 
HorticoltaTal  Gardens,  some  day  the  latter  end  of 
July.  As  soon  as  the  day  is  fixed,  notice  of  it 
will  be  given  in  the  Journal. 

The  drill  of  the  schools  will  be  previonsly 
inspected  by  Captain  0'Hea(late2£thBegiment), 
and  the  prize  banners,  in  accordance  widi  his 
report,  wUl  be  presented  by  H.R.H.  the  Prince 
of  Wales,  in  the  Boyal  Albert-hall,  to  the  snc- 
ceesful  schools  at  the  close  of  the  Review. 

The  bands  of  the  several  schools  will  attend 
and  will  perform  a  selection  of  muac 

obul  cujuuixn, 

The  Oommittee  met  on  Wednesday,  June  12, 
at  Sonth  Kensington  Moseum.  Present — Sir 
Charles  Baseell,  Bart,  V.O.  (in  the  chair),  Mf. 
Or.  0.  T.  Bartley,  Mr.  H.  Cole,  C.B.,  Mr.  E. 
Chadwick,  O.B.,  Capt.  Donnelly,  B.B.,  and  Mr. 
£.  Oarleton  TufhelL    Captain  O'Uea  attended. 


POOS  oonaRBS. 

The  Oommittee  met  on  Wednesday,  the  12th 

June,  at4  o'clock.  Present,  Mr.  Benjamin  Shaw 

(in  the  chair),  Mr.  P.  A.  Abel,  F.R.S.,  Mr.  E.  Q. 

Davenport,  Rev.  J.  E.  Hall,  Mr.  W.  H.  Michael, 

Mr.  J.  T.  Ware,  and  Mr.  J.  A.  Yonl.    The 

I    committee  had  before  them  some  sngar-cnred 

'    mutton  hams  from  Australia.     Mr.  Jenkins  laid 

before  the  committee  a  report  on  the  fish  sup- 

,    ply  in  the  Midland  districts.    This  report  w^ 

-    appear  at  length  in  a  future  JownaL 

SvB-eomciTTiis  roa  Exhibition  op  1878. 

The  Sub-committee  met  on  Friday,  the  7th 

iuBt.     Present — Mr.    Benjamin  Shaw   (in   the 

chair).  Dr.  Peyton  Blakiston,-  Mr.  J.  T.  Ware, 

f    andMr.  J.A.YouL    Mr.  E.  J.  Craigie  attended 

(    on  the  part  of  Her  Majesty's  Commissioners. 


COHYEBSAZIOHS. 

The  Society's  Conversasione  is  fixed  to  take 
place  at  the  South  Kensington  Museum,  on 
Wednesday,  the  19th  June.  Tickets  have  been. 
issued  to  ihe  Members. 

niPBOVXD   C&BB. 

The  Ooimoil  of  the  Society  of  Arts  offer  the 
following  Prizes : — 

One  Prize  of  £60  for  the  best  improved  Cab 
of  Miy  description. 

Two  Prizes  of  £20  each  for  the  next  two  best. 

Two  Prizes  of  £10  each  for  the  next  two  best. 

The  competing  Cabs  must  be  exhibited  at  the 
International  Exhibition,  to  be  held  in  South 
Kensington  in  1873,  and  on  their  delivery  at 
the  EsMbition  Building  they  must  be  certified 
to  the  satisfaction  of  the  Judges  as  having  been 
in  regular  use  in  the  streets  of  London  for  three 
mondts.  previonsly.  They  must  be  delivered  oa^ 
or  before  the  first  Saturdi^  in  April. 

The  Council  consider  that  the  Cabs  now  in- 
USA'  in  London  are  especially  defective  in  the 
following  particulars : — 

1.  Want  of  room,  both  as  regards  the  four- 
wheelers  as  well  as  the  HioiBoms. 

2.  The  seats  in  the  four-wheelers  are  too  high, 
not  commodiously  made,  and  the  space  under- 
neath is  lost. 

3.  Difficulty  of  getting  in  and  out  of  the 
Hansom,  by  reason  of  the  height  of  the  step  aa 
well  as  the  interference  of  the  large  wheels. 

4.  The  arrangements  for  opening  and  dosing 
the  window  in  the  Hansom. 

5.  The  confined  spaoe  and  want  of  ventilalioa 
in  the  Hansom  when  the  window  is  closed. 

6.  Imperfect  locking  of  the  wheels  in  four- 
wheelers. 

The  Council  desire  to  point  out,  for  the  con- 
sideration of  those  likely  to  compete,  that  in 
Continental  and  some  English  towns  there  is  to 
be  found  a  very  convenient  class  of  open  carriages, 
termed  Victorias,  as  well  as  carriages  which 
admit  of  being  opened  or  closed  at  the  option 
of  the  passenger. 

A  suggestion  for  a  cab,  to  be  used  either  dosed 
or  open,  has  been  brought  before  the  Council, 
and  a  model  submitted.  The  principle  might  be 
adapted  to  existing  four-wheelers,  but  the  Council 
do  not  prescribe  this  model  or  any  special  form  of 
carriage  ;  they  are  content  to  point  out  some  of 
the  more  obvious  defects  in  the  existing  carriagest. 
and  to  draw  attention  to  what  has  been  found 
convenient  in  other  towns,  leaving  it  entirely  open 
for  competitors  to  effect  improvement  in  any  way 
they  may  think  best,  whether  by  improvements 
on  existing  forms  and  contrivances,  or  by  entirely 
novd  forms  and  arrangements. 

The  Council  reserve  to  themselves  the  right  ot 
withholding  a31  or  any  of  the  above  prizes,  as  tiir 
judges  may  report. 
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XSHOBIAL  WUTDOW  IS  ST.  FAUl'S. 

In  connection  with  the  Thanksgiving  in  St. 
Paul's  for  the  recovery  of  H.R.H.  the  Prince  of 
Wales,  the  President  of  this  Society,  it  has  been 
suggested  that  the  Society  should  provide  a 
Memorial,  in  the  form  of  a  Painted  Window,  to 
he  set  up  in  the  Cathedral,  thus  helping  at  the 
«ame  time  to  complete  the  decoration  of  the 
interior  of  that  edifice. 

The  Council,  therefore,  propose  to  the  Members 
ihat  a  fund  for  this  purpose  should  be  raised 
among  them  by  subscription,  each  member  of 
the  Society  being  at  liberty  to  subscribe  Five 
SlullingB  for  himself,  and  the  like  sum  for  each 
member  of  his  famUy.  It  is  estimated  that  the 
window  will  cost  not  less  than  £700. 

Members  willing  to  aid  the  Council  in  this 
work  are  requested  to  fiD  in  the  Form  which  has 
■been  sent  to  them,  with  the  amount  of  Subscrip- 
tion, and  return  it  to  the  Secretary.  Post-office 
Orders  should  be  made  payable  at  the  Charing- 
cross  office,  to  Mr.  Samuel  Thos.  Davenport. 
The  first  published  subscription  list  amounted  to 
£361  Ss.    A  farther  list  will  shortly  be  published. 

THE  LIBBASY. 

"The  following  books  have  been  presented  to 
die  Library : — 

The  Journal  of  the  Iron  and  Steel  Institnte.  Pre- 
sented W  the  proprietors  of  the  Institution. 

The  Brewers'  Oaardian.  Nos.  1  to  39.  Presented 
by  the  inx>prieton. 

Drawing  for  Cabinet-makers.  Presented  hy  Messrs. 
Cassell,  Petter,  and  Galpin,  the  publishers. 

The  People's  Blue  Book :  Taxation  as  it  is,  and  as  it 
ought  to  be.     Presented  by  Mr.  Thomas  Briggs. 


8UBSCBIFTI0V8.  ' 
The  Lady>day  subscriptions  are  due,  and 
shonld  be  forwarded  by  cheque  or  Post>ofBce 
order,  crossed  "Coatts  and  Co.,"  and  made 
payable  to  Mr.  Samuel  Thomas  Davenport, 
Pinandal  Officer. 
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FOOD  COmOTTEX. 


The  Committee  met  on  May  15th.  Present : 
— ^Mr.  Benjamin  Shaw,  in  the  chair;  Sir  Antonio 
Brady,  Mr.  E.  G.  Davenport,  Mr.  J.  Jenkins,  Mr. 
J.  T.  Ware,  and  Mr.  J.  A.  Youl. 

Xr.  Biohard  Jones  attended  on  behalf  of  the  Food 
Preaerving  Company  (Limited),  and  gave  farther  infor- 
mation with  regard  to  his  process  of  preparing  tinned 
meat,  and  exhibited  a  sample  of  meat  (some  of  the  first 
importation  from  Queensland)  prepared  by  his  process. 
He  said  in  the  old  process  the  moisture  from  the  meet 
cames  out  gradually  into  the  tin,  and  does  not  escape ;  the 
OMuequence  is,  it  boils  away  the  juice  of  the  meat,  and  it 
becomes  jelly  on  the  outside,  whereas  by  his  process  he 
lost  the  water  at  a  lower  temperature  as  vapour,  without 


disintegtatinK  the  meat,  so  that  there  was  not  the  auae 
•mount  of  jdly  in  his  process  as  in  the  older,  beoante 
he  got  rid  oif  the  water  in  vacuo  at  a  low  temperaton. 
Then  the  cooking  goes  on  until  preservation  ia  effected. 
All  the.neutral  nits  are  retained  in  the  meat. 

The  Chairman  asked  how  Mr.  Jones  reconciled  tht 
statement  that  he  got  rid  of  the  water  at  a  low  tanpcn- 
ture  with  what  he  had  previously  stated,  that  the  metf 
was  prepared  at  a  high  temperature  owing  to  the  oas  of 
the  vacuum. 

Kr.  Jones — ^That  is  quite  correct.  We  get  the  tem- 
perature first  up  to  alK>ut  230°  to  commence  with,  tai 
then  after  a  time,  after  we  have  got  rid  of  the  wato, 
we  go  up  to  260°  and  keep  it  at  that  We  shut  tbt 
tap  communicating  with  the  vacuum  chamber  when  Am 
water  is  off. 

Xr.  Jenkins— The  larger  {Mrtion  of  the  neatzal  alli 
are  supposed  to  be  left  in  the  jelly  in  the  old  prooeaf 

Xr,  Jones— Yea,  in  the  gravy ;  but  we  retain  them  ia  ft* 
meat  itself;  nothing  escapes  but  simply  the  water.  Jtk 
just  the  same  as  if  meat  is  put  down  before  the  in^  it 
loses  about  20  per  cent,  of  moisture. 

Sir  A.  Brady— That  depends  upon  the  feeding  of  tke 
meat.  Some  meat  that  is  ill-fed  will  lose  a  great  dai 
more.  The  loss  on  pork  fed  in  America  is  60  per  emt 
If  the  cattle  are  fed  on  dry  food  there  will  be  leaaaoistais 
in  the  fiesh. 

Kr.  Ware — Have  yon  examined  the  liquor  tts^MBai 
out  firom  the  tins,  so  as  to  be  able  to  aprnkpemUfdym 
to  its  being  only  water. 

Xr.  Jones— It  is  just  like  distilled  vits.   K  hM  a 
slight  colour,  from  some  portion  of  the  fat  pan%  <w«  viA. 
it.    When  we  first  commenced  we  had  a  lam  qmida^ 
of  the  juice  come  over  into  the  vacuum-chamoer,  n  ttnl 
we  thought  we  should  be  able  to  lob  the  meat  of  tiufc 
and  EeU  it  as  extract,  and  then  sell  the  meat  aepanixh', 
but  experience  taught  us  that  we  could  aooomfliihfts 
preserving  of  the  meat  with  the  whole  of  the  jmee  ia  it. 
We  are  preserving  fish  to  a  considerable  extent  at  AImi- 
deen,  and  it  is  superior  to  the  old  method. 

The  Chairman — Is  this  the  first  sample  of  y  wu  }/nem 
which  has  been  adopted  out  of  the  oountiy  2* 

Xr.  Jones — It  is  the  second  consignment  from  QBeiws 
land  ;  it  is  not  being  practised  elsewhere,  though  ws  sr* 
making  arrangements  to  have  it  carried  oat  in  Cunds 
and  in  Texas. 

Xr.TonI — Is  this  meat  as  good,  in  all  reepecta,  as  Itat 
prepared  in  Aberdeen  ? 

Xr.  Jones — The  meat  itself  is  as  good.    I  tkkktks 
quality  is  quite  equal  to  London  meat,  but  I  thiak  it  is 
too  much  cooked,  and  it  is  not  a  fair  reprMwititionot 
the  system  of  preserving.    It  is  not  manipoIatBd  wiOn 
the  same  skill  as  that  prepared  by  Mr.  ForiMS,  the 
manager  of  the  company.     I  have  been  very  aanoos 
that  Mr.  Forbes  should  be  sent  over  to  Australia,  to  tatck 
the  people  out  there  how  to  conduct  the  operation,  as  he 
is  so  thoroughly  acquainted  with  the  process. 

The  Chairman— What  do  you  think  are  the  defects  ia 
,  this,  Mr.  Jones  P 

Xr.  Jones — I  think  too  great  regard  has  been  paU 
to  not  losing  any  weight  in  the  tin ;  they  hare  retained 
too  much  moisture  at  the  onset,  and  therefore  it  has.  ia 
a  slight  measure,  a  peculiar  twang  common  to  moat  tinned 
meat.  If  they  had  used  the  vacuum  a  little  more  they 
would  hare  got  rid  of  that  entirely. 

Sir  A.  Brady — I  think  also  it  tastes  of  the  tin.  I  do  mat 
think  it  has  been  put  in  the  best  quality  of  tin  ;  there  is 
an  immense  difference  in  the  quality  of  tin  platea.  If 
they  are  mixed  with  any  impure  metal,  lead  or  sine^ 
an  action  results,  which  gives  the  flavour  of  the  naetd 
to  the  meat.  It  is  not  surprising,  because,  havinf 
recently  visited  some  tin  works,  I  find  that  tin  is  oow 
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werth  £1S0  a  ton,  so  that  there  is  a  great  temptation 
to  loM  as  little  as  possible,  and  there  is  sach  an  exoesdve 
demand  for  it,  that  a  great  many  mannfiutiirers  nse  im- 
pure tin.  They  produce  very  beantif al-looking  plates,  bnt 
when  they  come  in  contact  with  the  salts  in  the  meat  and 
the  water  an  action  is  set  up  which  in  time  would 
destroy  it,  but  which,  in  the  first  instance,  gives  a  flavoor 
to  the  meat. 

Xr.  Jones — ^AU  prepared  meats  shonid  be  put  up  in  the 
very  best  tins. 

Hr.  Jenkins — There  are  certain  brands  of  tin  plates 
which  go  into  certain  markets ;  certain  houses  send  their 
tins  into  the  English  market,  and  never  send  them  to 
America ;  whilst  others  will  turn  out  cheaper  tin  to  send 
entirely  to  America  and  foreign  markets. 

Xr.  Tonl — ^Would  the  voyage  home  make  any  dif- 
ference  in  the  quality  of  the  meat  P 

Xr.  Jones— I  think  not  the  slightest  difference. 

Sir  A.  Brady  suggested  that  as  the  tin  was  sent  out 
from  Enghind  in  boxes,  it  would  save  time  and  trouble 
in  the  colony  if  the  plates  were  cut  to  the  shape  and  size 
required  for  the  canisters. 

Xr.  Jenkins  said  that  the  boxes  of  plates  were  sent 
direct  ttom  the  works,  and  he  did  not  think  they  could 
be  cut  in  shapes,  because  all  their  accounts  were  based 
upon  the  number  of  boxes. 

Xr.  Jones  exhibited  a  sample  of  fresh  haddock  pre- 
pared by  his  process,  and  stated  that  a  large  quantity 
was  now  being  preserved  and  sent  abroad  prin- 
cipally to  France  and  India.  The  company  formed 
for  Canada  had  a  great  idea  of  brin^g  fish  to  England 
from  that  country  prepared  by  this  process,  so  as  to 
supply  the  public  cheaply.  The  sample  produced  had 
been  a  little  salted,  but  there  was  no  necessity  for  doing 
so ;  it  was  probably  done  to  give  a  flavour  to  the  fish. 

Xr.  Jenkins  said  he  thought  there  would  be  a  tendency, 
from  the  whole  of  the  wator  being  driven  oS^  to  have 
more  salt  in  the  meat  or  fish  than  was  desirable. 

Xr.  Jones — There  was  no  necessity  for  having  it  salted 
ataU. 

Samples  of  tin  meat  from  TTrugnay,  prepared  by  Albert 
Scott  and  Co.,  from  English  half-bred  oxen,  and  also 
from  New  Zealand,  were  submitted. 

Kr.  Clanson  submitted  to  the  Committee  a  specimen 
of  dried  meat  which  ho  had  received  from  Italy,  from 
Professor  Chiconi.  He  said  his  information  was  that  it 
had  been  prepared  for  two  or  three  months,  and  that  by 
merely  soaking  it  in  water  for  two  or  three  hours,  it 
would  return  to  its  pristine  condition.  Of  course  the 
Committee  could  not  form  a  decided  opinion  upon  it 
until  after  it  had  been  soaked,  bat  he  thuu:^ht  it  better 
to  submit  it  as  it  wag  in  the  first  instince,  that  the  Com- 
mittee might  judge  whether  it  was  worth  further  experi- 
ment. There  was  some  preparation  rubbed  over  the  surface 
of  the  meat  wJiich  required  to  be  brushed  off  after  it  had 
been  soaked.  The  inventor  was  a  professor,  who  evi- 
dently was  not  a  very  practical  man,  as  he  had  only  sent 
over  this  ono  piece,  without  considering  that  it  only 
allowed  opportunity  for  one  experiment  to  bo  made. 

Xr.  Kent  attended,  and  exhibited  a  model  of  a  railway 
meat  van,  constructed  on  the  principle  of  his  patent 
ventilated  refrigerator.  He  said  the  principle  was  the 
production  of  artificial  ventilation  or  a  downward  current 
of  refrigerated  air  by  the  use  of  ice.  The  van  was  di  vided 
into  two  compartments,  and  in  the  centra  of  the  roof  over 
each  waa  an  ice  chamber,  with  a  cylinder  at  the  top 
finely  perforated,  throngh  which  the  air  would  pass  into 
the  ice  chamber,  and  there  be  brought  to  a  low  tempera- 
tore  ;  it  would  then  enter  the  upper  psirt  of  the  van,  and 
slowly  descend' and  carry  with  it  all  offlavia  or  gases 
emitted  by  the  meat,  &o.,  and  pass  out  through  vents  in 
the  bottom  of  the  van.    There  was  a  pipe  under  the 


centre  of  the  ice  chamber  throngh  which  the  water 
would  escape.  The  vent-holes  at  we  bottom  were  made 
with  vanra,  so  as  to  turn  round  if  the  carriage  came  to  a 
junction  and  had  to  be  reversed.  The  air  was  made 
perfectly  dry  in  passing  throngh  the  ice-chamber,  the  ice 
talking  up  all  moisture  and  o&er  impurities  with  which 
it  might  be  contaminated.  In  fact,  the  ice  chamber  is 
really  an  air  filter ;  the  ice  arrests  the  air  as  it  enters,  and 
not  only  deprives  it  of  all  humidity,  but  there  can  be  no 
doubt  that  it  also  intercepts  myriads  of  imperceptible 
insects  which  in  summer  float  in  the  air,  and  which 
insects,  if  not  intercepted,  would  settle  on  and  hasten  the 
decay  of  provisions.  The  consumption  of  ice  was  com- 
paratively  small;  he  should  think  about  701bs.  in  a  24 
hoars'  journey  of  a  van  filled  with  meat.  Along  the  in- 
side  of  the  roof  of  the  van  were  hooks  for  hanging  up  the 
carcases  of  the  meat,  which  was  divided  into  two,  in 
order  to  get  a  better  circulation.  .  This  had  never  been 
used  as  a  meat- van,  but  his  safes  and  refrigerators,  con- 
strue ted  on  the  same  principle,  had  proved  a  perfect  success 
in  the  preservation  of  fresh  provisions  of  every  kind.  In 
short,  he  considered  that,  with  the  exception  of  his 
rotary  knife-cleaner,  it  was  the  most  successful  of  hia 
inventions,  and  it  would  not  be  expensive  to  apply  this 
principle  to  «^«ting  railway  meat-vans. 


EHSOWXEHT  VUJNi). 


Members  and  others  who  propose  to  con- 
tribute by  donatioa  or  subscription  to  the  En- 
dowment Fond  for  the  Society  of  Arts,  are 
requested  to  cross  all  cheques  through  Messrs. 
Coutts  and  Go.,  the  Society's  bankers,  and  to  for- 
ward the  same  to  the  Secretary  or  Financial 
OfKcer  at  the  House  of  the  Society  of  Arts,  John- 
street,  Adelphi. 

Sib, — Guilds  or  communities  of  persons  associated 
together  for  purposes  of  mutual  protection  and  support 
have  probably  been  common  in  all  ages,  and  certainly 
existed  in  this  conntry  in  the  time  of  the  Anglo-Saxons. 
When  the  City  companies  or  guilds  first  assumed  pod- 
tive  shape  and  efficiency  is  unknown.  Mr.  John  Nichollsi, 
in  his  introduction  to  his  work  entitled  "  Some  Account 
of  the  "Worsliipful  Company  of  Iromnongers,"  says  some 
of  the  laws  ai  d  ordinances  of  our  Anglo-Saxon  anceston 
by  which  such  communities  were  regulated  have  come 
down  to  Us  in  the  vernacular  language  of  that  period,  and 
the  closa  resemblance  between  the  laws  of  the  Anglo- 
Saxon  guilds  and  the  rules  and  observances  followed  by 
the  trading  ccropanies  of  London  at  a  later  period  seem 
to  indicate  a  common  origin.  "Such  communities," 
says  Sir  Fram  is  Palgrave,  "had  religion  as  their  founda- 
tion," and  the  titles  of  some  of  those  referred  to  in  my 
first  letter  clearly  prove  that  fact,  but  they  ultimately 
constituted  the  elements  of  that  burgher  aristocracy 
which  assisted  in  destroying  the  abases  which  had  sprung 
out  of  the  servitude  of  the  soil.  Towards  the  close  of 
the  13th  century  these  associatiins  became  the  means  by 
which  the  principal  towns  of  the  kingdom  were  enabled 
to  obtain  many  importent  privileges,  and  were  for  the 
most  part  constituted  bodies  corporate.  Stow,  in  his 
account  of  Portsoken  Ward,  describes  the  circumstances 
under  which  the  establishment  of  Knighten  Guild  by 
King  Edgar  took  place;  and  that  monarch  so  highly 
esteemed  the  working  in  metitls,  and  os  the  clei^y  were 
the  b(!st  artificers,  he  enacted  a  law  "that  every  priest 
to  increase  knowledge  should  diligentlyleam  some  handi- 
craft ;"  and  Dunstan,  Archbishop  of  Canterbury,  to  the 
arts  of  music,  painting,  and  writing,  added  the  craft  of 
smith,  and  was  an  expert  workman. 

The  guilds  were  also  the  guardians  of  the  interests  of 
those  who  followed  the  crafts  or  mysteries  of  its  members. 
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The  WBavBni  of  London  received  a  ohartar  aa  early  as  the 
reign  of  Heniy  H.,  during;  which  reign  there  were 
also  eighteen  other  London  g^nilda,  hut  they  were  nn- 
lioenaed,  and  were  fined  hy  the  king  accordingly. 

AltiioaKh  licensed,  the  guilds  were  not  generally  inc<H:- 
poratod  wl  the  reign  of  Edward  HI.,  when  that  monasch, 
conseioiu  of  the  growing  strengUi  and  pro^tetity  of 
the,  country,  through  the  instrumentahty  of  trade 
firatemilaee,  raised  them  at  once  into  the  highest  estima- 
tion and  honour,  and  confirmed  in  many  cases,  by  letters 
patent,  the  privileges  they  had  previously  enjoyed,  more 
by  prescription  than  right,  he  also,  as  previously  stated, 
enrolled  himself  as  a  member  of  tiie  Merchant  Tailors. 
In  the  course  of  time  abuses  in  trades  began  to  gsow  up, 
which  abuses  ultimately  led  to  the  recognition  of  the 
trade  gnilds  aa  the  authorities  by  which  the  laws  regulat- 
ing trade  were  settled.  In  the  same  reign  (Edward  III.) 
it  IS  recorded  that  there  were  thirty-two  companies  in 
the  CSty  of  London,  aud  they  began  to  contend  for  the 
right  of  electing  the  chief  officers  of  the  City,  and  to 
make  ordinances  for  the  government  of  the  City,  a  duty 
which  had  previously  been  performed  by  the  repre- 
sentatives of  the  various  wards,  and  the  mayor  and 
aldermen  appear  to  have  exercised  a  jurisdiction  and 
control  over  the  trading  companies.  The  mayor,  with  a 
view  to  settle  the  dissensions  which  had  arisen,  and 
acting  under  tiie  advice  of  five  iddermen  and  eight 
commoners,  directed  the  "mysteries  to  choose  several 
aldermen,  and  a  great  many  commoners  to  meet  at  the 
Guildhall,  who,  having  met,  ordained,  among  other 
things,  tluit  &e  persons  who  should  hereafter  be  called 
to  the  Common  Council  of  the  City,  should.be  elected  by 
every  sufficient  mystery,  and  that  those  pstaons  and  nn 
others  should  be  summoned  to  the  election  of  mayors 
and  sherifis." 

This  ordinance  continued  in  force  till  1384,  yAea  iHe 
Ctanmon  Council  were  again  ordered  to  be  elaoted  by/ 
the  wards.  The  example  set  by  Edwiud  IV.,  wlu>.  has 
been  called  the  Merchant  King,  rendered  the  pursuit  of 
trade  honourable,  and,  by  becoming  himself  aa  exten- 
sive merchant,  he  imparted  a  noble  impulse  to  com- 
meroial  enterprise,  encouraged  the  indnstry  of  his 
people,  and  laid  tile  foundation  of  the  fiituxe  wealth;  and< 
power  of  England.  The  government  of  the  companies,, 
aa  they  now  exist,  is  by  Courts  of  Aiiii;«fa»ii:»,  elected 
from  me  senior  members  of  the  liveries,  and  tii^  oomr 
prise  a  master,  senior  and  junior  wardens,  and  a  certain, 
number  of  assistants  who  suoceed  in  rotation  to  tiie 
higher  ofSces. 

These,  in  the  first  instance,  self-constituted  authori- 
tiea,  ultimately  held  the  power  of  admitting  or  rejecting 
additional  competitors  into  the  trades  they  represented, 
and  the  freedom  of  a  guild  implied  a  right  to  follow  a 
particular  trade  witiiin  the  precincts  of  the  City.  Whan, 
(qjiprentioes  were  taken  by  the  members  it  was  generally 
covenanted  that  the  apprentice  should  be  made  free  of 
his  master's  Company,  and  a  small  fee  was  paid  to  the 
Company  in  such  cases. 

The  freedom  of  the  City  is  no w  obtained — Ist  by  servi- 
tude ;  2nd,  by  patrimony ;  3rd,  by  gift  of  the  City  or 
hoaoiary  freedom ;  4th,  by  redemption  or  purchase ; 
and  lartly,  by  persons  neither  holding  premises  nor 
ouTjring  on  business  within  the  City  or  its  liberties,  but 
wishing  to  be  admitted  (either  with  or  witiiout  the  inter- 
fiuenoe  of  a  company)  on  the  Chamberlain  obtaining  an 
Older  of  the  court  on  their  application.  A  fine,  in  this 
case  amounting  to  £27  18s.  4d.,  including  5s.  to  the 
IVeemen's  Orphan  School,  has  to  be  paid.  The  sons  of 
aliens  bom  in  England  are  now  admitted  the  same  aa 
natural  bom  subjects.  It  was  a  natural  sequence  to  the 
eatablishment  of  companies  for  regulating  trades,  that 
those  who  fell  into  distress  should  seek  the  aid  of  their 
brethren  of  tba  craft,  and  this  no  doubt  gave  rise  to 
many  of  the  charitable  bequests  for  whidi  the  majority 
of  the  guilds  have  become  trustees. 

The  CommisaioneTS  appointed  in  1837  to  inquire  into 
the  Uunioipal  Coiporafaons  of  mngUnH  and  Wales,  de- 


scriibe  tbn  mistino,  rmnpcinins  nn  nn  nwj  ti>n)ciiAi|ah 
charitable  purposes,  and  state  that  me  of  ths  miktt 
objeots  sought  by  the  guilds,  and.  in.  soma  the  ytiaarf 
one,  was  tiie  foundation  of  a  oommon  stock  for  the  nU 
of  poor  or  decayed  membere.  Laxse  sums  wen  1)»- 
queathed  by  benevolent  persons,  and  in  the  cooot  rf 
time  they  became  so  numerooa,  that  Stowe  iimta 
twenty-five  pages  of  his  "  Survey  "  to  the  mem  amai' 
ration  of  them,  under  the  title  of  the  "Haaaiai 
Citizens,  and  Worthiness  of  Hen,  a  noble  chapter  ia  lb 
History  of  London." 

Among  the  beneftctors  to  some  of  the  oonqna 
during  tiie  last  century  are  the  names  of  many  mesilxn 
of  the  Society  of  Arts;  but  none  stand  fintiiwithmai 
prominence  than  that  of  John  Stock,  who  by  nil  M 
£50,000  in  trust  to  the  Company  of  hunter  Staissn,  of 
which  he  was  a  freeman,  and  which  company  slao  'or 
eluded  at  that  time  among  its  maaAen  Si  Jialm 
Reynolds,  and  other  artists  of  distinction. 

To  the  action  of  some  of  the  City  companies  in  St 
present  day,  I  must  refer  in  my  neat. — ^lam,  Ac, 

H.6.E 


Sm,— "  On  what  ground,"  aaks  "  A  Beadar  of  tbt 
Journal,"  "  can  the  Society  of  Arts  askpew>iii«b>'<> 
not  members  to  contribute  funds  F"  and  "Iiii^ 
beneath  the  dignity  of  adence  to  receive  conbibili* 
for  purposes  of  pnblio  utality  from  the  public  7" 

It  seems  to  me,  Sir,  that  these  questioni  x'^ 
answered.   The  Socirty  of  Aits  i»  not  a  acisntifrsB^ 
is.  the'  usual  acceptation  of  the  tenn,  and  ^^^? 
dignity  must  be  v«y  touidiy  indeed  (Kd  it  obje*** 
pense  pnblio  money  for  public  purposes.     But  At  ^ 
terms  of  the  second  question  contains  the  aai*<^» 
contributions  for  purposes  of  public  utility  aft"'*' 
others,  preoisdy  those  which  it  is  fitting  to  ask  o^ 
public.    The  Society  is  not  a  oommenaal  '"^"^'^ 
but  a  voluntaiy  labourer  for  ths  puUic.   ^"^^ 
public  could  not  spend  its  superfluous  cash  betta  It*'^  "^ 
furnishing  the  Society  with  tools  and  material  ^^ 

But  there  is  a  broad,  general  answer  to  * 'J^ 
raised  in  the  short  note  already  alluded  to,  ^^J^ 
talra  the  liberty  to  try  and  put  into  words  '^7^ 
is  essentially  an  association  of  peraons  wto  «!*•  j^ 
in  all  beneficial  movements,  and  especially  '""'^L.  w 
for  their  object  the  prevention  of  vice  ""^J^ZLno 
short  the  well-being  of  society  at  large-  "  ^ITti* 
part  in  politics  proper ;  it  fosters  no  ^^"'^^f^ZL^ 
course  it  has  selected  for  itself  is  simple  aai  P~^ 
It  sees  a  want,  an  abuse,  or  a  vacuum — it  tn*  /Sj 
or  to  correct  it  Now  it  is  especially  at  thifl  "'"J'Sart 
general  theories  and  vague  demands  '^'"^^ 
occupy  tat  too  much  of  the  public  atteotum.  "*^ 
action  of  such  a  Society  becomes  doubly  ™"*J^t|Bti9l 
no  very  great  objection  in  the  promulgabon  "f^JrJJ^ 
Utopias,  but  I  see  a  monstrous  objection  in  ''JfTv,!,. 
folded  hands  for  the  miUenium.  I  have  no  ^"^ 
jeotion  against  accepting  a  heap  of  benefits  in  w»  ^^ 
but  I  like  to  help  myself  to  a  littie  frmt  as  I  »"  "^ 
the  road  to  perfection  and  perfect  bliss.  -ollerfi* 

In  plain  language,  the  Society  of  Arts  "J  *  j]  to 
of  practical  men,  who  think  it  is  better  "^^rt* 
mend  the  holes  in  our  garments  (me  by  <»8,  ~7^^ 
aa  possible,  than  to  go  in  rags  till  wscan  ""y^^  H 
suit,  and  other  practical  men  will,  ^""^^  of  ti» 
think.  beUeve  thev  are  riirht.    But  the  »?^^^^l„3 


the  Society  does  not  always  please  au  w»  j^-  ^  gai 
can  f  But  I  never  yet  knew  any  man  ™^?^;l„aa  « 
who  wero  intent  on  the  refonn  ?•  "F^i^  tta*** 
upon  the  amelioration  of  any  social  "*^j^ 
not  desirous  of  having  the  Society  <»»«ji„^"» 
The  answer  to  a  note  of  "A  B'^f.^^v  (latal " 
reedy  made.  TheSod-to  o|n  fflfi*  J"!*^^"^ 
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illiilifMiii  iwQMi^hDtiaM,  beowaasit  is  cntbely  oooo- 
<yiidDa&  pnyptiw  pfyaMio  ■tility.— I  am,  &c., 

Vbkbvm  Bat. 


:&XH1TAL  ISTEBXATZOKALXZHIBIIIOHS. 


.Xh»«noMof -tke'CaanoiMiBatn  are  at  Upper  Kan- 
^i^ton^gare,  Jjtmim,  W.,  aiajor-Genenl  Boott,  O.B., 


The  ibUowii^  i8.«  ratam  of  BiimTMionw  during  the 
flmtWT  weeks : — 

Seuon  T<«ket«,  Payment.     Total. 

'MrateTiews  13,916..     nil     ..13,916 

l«t  week,  ending  May  4  ....  6,967/.  1,914.'.  7,871 
'ind  ,,  „  May  11....  7,983  ..  22,733  ..  30,716 
Srd    „  „     May  18.,..     5,671  ..  22,484  ..  28,0SS 

4th  „  „  •May26....  4,824  ..  62,332  ..  56,866 
6th    „  „     Junel....     4,160  ..  29,688  ..  33,848 

«lh    „         „     JnaeS....    4,647  ..  28,066  ..  32,612 

Grand  total....  203,874 

BMBbig  TiiiMitiiie — It  i» intended  that  four  eren- 
ing  rpromanadee  shall  take  plaee  in  the  Exhibition 
■fialleiiea  on  the  following  Friday  ereniags: — 21st  June, 
28th  June,  6th  July,  end  12th  «f  July.  Only  seMon 
tieket  headers  and  tiieir  fHends  will  be  admitted.  Their 
Moyal  Highaeans  the  Prince  and  Princess  of  Wales 
horei  fixed  the  ^tii  Jnae  for  their  risit  to  the  seoooid  of 
th»Mriea  of  eveniiig  proKttnades.  Tlie  QaUaiies  of  the 
JExhAition  will  be  limted  up,  aad  the  arcades  of  the 
gMihmn  of  the.Soyal  Hostioaltanl  Bociaty  iUomiaated. 

'  Oirtton  CnltNatlaB.— n.lie  hot-lionie  for  cotton  plants 
in'tte  west  groonds  of  t]ie  Exhibition  was  opened  on  the 
1st  Jane.  It  has  been  ananged  tinder  the  snperintend- 
-aiioe- of  Major  TrororOlalke- and  Mr. 'Barron,  and  con- 
tains nearly  a  hundred  oottonplanta  in  diCFiBrent  sbtges 
•of  growth,  and  of  the  toUowing-Tarieties : — Sea  Island, 
3I«w  OHeaas,  Sea  Island  crossed  with  New  Orleans, 
TTplands  (green  se<ld),  Bgyptian,  Borneo,  Chinese,  North- 
'■VftBt  ProTinees  of  India,  Hinjunghfit,  Jnree,  Tine 
-cotton,  Assam,  arboreum^andhybrids  raised  by  Major 
Treror  Ctetke. 

Indian  JeiwaUeiy.— Acase  of  jewellenrhas  lately  been 
trananiitted  through  the  Colonial  Office  from  the 
.goremment  of  Ceylon  to  the  Inteisational  Exhibition, 
and  its  contenta  have  been  arranged  in  the  jewellery 
gsillery.  The  ornaments  are  such  as  are  worn  by  the 
natives  of  Ceylon,  and  are  characteristio  of  the  native  in- 
stinct £or  certain  peculiar  forms  of  decoratiTe  ornament. 
The  collection  embraces,  firstly,  Singaleae  jewellery,  as 
worn  by  the  peasantry  of  the  low  country  ;  secondly, 
"Kandyan  jewellery,  worn  by  women ;  thirdly,  Tamil 
Jewellery,  such  as  commonly  used  by  the  peasantry  of 
the  west  and  north-west  provinces;  and,  fourthly, 
Tamil  jewellery  worn  by  the  peasants  of  the  north  pro- 
-vinoee. 

Ite  "Walter"  Piiskiag  Press,  exhibited  in  the  East 

Machinery  Annexe,  adjoining  Boom  XII.,  is  the  machine 

on  wllich  the  outer  sheet  of  uie  Tim*t  is  printed  at  11 

ajB.,and  a  portion  of  the  seomd  edition  at  2  p.m.,  daily. 

On  Mondays,  Wedaaadays  and  Fridays,  at  3  p.m.,  the 

Maii,  a  tri-weekly  reprint  of  the  Tinui,  is  printed.    It  is 

1       eshSiited  by  John  Walter,  Esq.,  M.P.,  and  the  following 

deasriptiTe  account  of  it  is  taken  from  that  published  in 

I       tta  Seotnnan  of  1st  Februa^,  which  was  copied  into  the 

I       nNMof  7th  Febraary:— "The 'Walter' Press  is  what  is 

«aUeda 'perfecting' maehina,  as  it  prints  both  sides  of  the 

ahaat  at  one  opernon,  and  for  this  reason  the  '  register ' 

I       isineeeaasiily  parfset — that  is  to  say,  the  pages  on  one 

I       aiderare  printed  eaactly  on  the  back  of  the  pagea  on  the 

«tlBr  side.   The  '■"wniiil  aUll  required  in  oUier  machines 

>       to  1*7  on  sheet  after  sheet  with  tha  requisite  aoeuraoyis 


entnaly  dispensed  with.  There  is  a  great  reduction  in 
the  number  of  inking  roUars,  lass  ink  is  required,  fewer 
Ua^cets,  aad  the  whole  details  of  Uie  machine  are  so 
simrie  and  solid,  that,  with  ordinary  care,  there  is 
nothing  liable  to  get  out  of  order.  The  new  press  ensures 
greatly  diminishad  waste  of  paper,  and  gives  a  knowledge, 
narsr  before  realised,  of  the  kind  of  article  supplied 
by  the  papermdcais  —  how  it  counts  and  weighs 
par  Team,  and  with  what  degree  of  uniformity  it 
is  prodnoed.  Even  to  the  uninitiated,  the  'Walter' 
press,  when  seen  in  opemtion,  at  once  proclaims  its 
merits  by  its  rapid  and  acanrate  production,  its  almost 
self-acting  character,  and  its  simplicity.  A  reel  of 
tightiy-roUed  paper,  in  the  form  in  which  it  leaves  the 
paper-mill,  fully  four  miles  in  length,  and  weighing 
nearly  6  cwt.;  is  placed  at  one  end  of  the  machine,  and  in 
the  process  of  unreeling  m  damped,  printed  first  on  one 
side,  then  on  the  reverse  with  unfailing  precision,  is  cut 
into  sheets,  and  deiiveredat  tlte  rate  of  foUy  12,000 copies 
■er  hour  at  the  ether  ead  of  the  machine.  Hie  de- 
livery takes  phnw  en  two  boards,  each  of  which  receives 
a  sheet  alteraately.  The  boards  are  watched  by  lads 
who,  notwitbatanding  the  great  speed,  have  still  tame  to 
see  that  thewodcisproperly  done.  The  sole  attendants 
necessary  are  tiiose  two  lads  at  the  delivery  boards,  and 
a  third,  the  striker.  Who  starts  the  laochine,  and  looks 
after  the  rolls  as  they  are  unwound.  While  printing, 
the  paper  travels  thnra^  the  machine  at  tiie  rate  of 
nearly  l.OtOfeet  perminute,and  a  reelfourmileelongis 
thus  printed  in  lees  than  twenty  •'five  minutes.  Tha  deny 
in  changing  from  one  real  to  another  scarcely  exceeds  a 
minate,<a»tbat  theproduction  is  tiins  almost  continuous. 
The  manaer  in  whieh  the  printing  is  done  on  the 
'  Walter '  press  is  as  follows ; — The  paper  is  led  from  the 
real  imtoa  aarias  of  small  oylmders,  where  it  gets  damped, 
and  is  than'brougfat  between  the  first  and  second  of  four 
cy liadetsu  aised  perpeadiooktrly  above  each  other.  The 
top  oylindaris  encircltd  by  stereotype  oasts  from  four 
pages  of  type,!  and  the  lowest  of  the  four  cylinders  is 
BiniilarlysanioundedibystaFeotype^tcs  of  the  remaining 
four  pages  of  .the  newspaper.  The  paper,  in  passing 
between  thejfiist  and  second  cylinders,  receives  Uie  im- 
pression on'  oosside.  It  then  passes  backwards  between 
the  aeoend  and  third  cylinders,  and  resames  its  forward 
direetioa  in  passiDg  betweed  thethirdend  fourth  cylinders, 
fremthefavtterof  whidiitrecai'Tesanimpression&om  the 
stereotype  plates  on  the  side  of  the  paper  exaotiy  opixisite 
the  port  priated'  by  the  top  cylinder.  The  paper  continues 
its  eonrse  onwards  till  it  passes  between  two  cylinders 
exactiy  in  the  centre  of  the  machine,  where,  by  a  very 
ingenioos  contrivaaee,  it  is  cut  into  sheets,  each  forming 
a  eomplefee  newspaper.  Adjoining  the  cutting  cylinders  is 
an  index,  wiiieh  coonis  each  sheet  as  it  is  cut.  After 
the  cnttkig  is  accompUahed,  the  sheet  is  led  forward 
by  a  set  of  tapes  till  it  reaches  the  apex  of  the 
triangle  formed  by  the  left  portion  of  the  machine. 
From  this  point  it  descends  perpendicularly,  and  the 
sheets  are  thrown  alternately  forwards  and  backwards 
on  to.the  boards  held  by  the  two  lads.  The  series  of 
rollers  to  the  Mt  of  the  reel,  and  a  similar  series  on  the  left 
of  the  upper  printing  cylinder,  supply  and  distribute 
the  ink,  which  is  pumped  up  by  mechanical  contrivances 
from  a  cistern  placed  beneath  the  floor.  Com- 
pMod  with  the  speed  of  the  'Walter'  press,  the 
fastest  presses  of  the  old  construction  look  as  if  they  were 
going  to  sleep.  Their  speed  was  governed  by  the  Umit 
of  dexterity  in  tiie  layer-on,  and  as,  for  all  practical 
purposes,  he  could  not  feed  in  more  than  from  30  to  32 
sheets  per  minute,  it  was  only  possible  to  get  the  power 
of  printing  large  numbers  by  multiplying  the  mipresmon 
cylinders  for  each  type-bearing  surface.  _  But  when 
beyond  four,  or,  at  the  outside,  six  impresmon  cyUnders 
in  a  press  are  reached,  the  complication  become  ob- 
jectionably great.  The  stoppages  are  frequent,  the 
waste  excessive,  and  Uie  risk  of  acradent  to  the 
machine    and    material    formidable.  ^^  |^^ 
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■working  cost  is  the  essential  thing  to  consider; 
especially  -when  the  circulation  of  a  newspaper  rises 
beyond  the  producing  power  of  one  press,  and  it  becomes 
necessary  to  duplicate,  triplicate,  and  qoadraplicate,  to 
meet  the  demand.  The  speed  of  the  '  Walter '  press 
being,  on  the  other  hand,  independent  altogether  of 
manual  dexterity,  and  regulated  solely  by  mechanical 
appliances,  is  capable  of  increase  in  a  way  that  no 
printing  machine  on  any  other  principle  can  possibly  be. 
Experiments  have  shown  that  the  machinea  can  produce 
excellent  work  at  the  rate  of  16,000  and  even  17,000 
complete  copies  of  an  eight-page  paper  per  hour." 


EZHIBITIOirS. 


THE  VIENNA  EXHIBmON. 

The  Minister  of  Agriculture  and  Commerce  of  France 
lias  addressed  a  circular  to  the  Chambers  of  Commerce 
throughoat  France,  relative  to  the  Exhibition  to  be  held 
at  Vienna  next  year.  The  minister  dwells  impressively 
on  the  necessity  of  France  not  only  taking  part  in  the 
exhibition,  but  in  a  manner  worthy  of  the  rank  she  has 
taken  in  all  exhibitions,  from  the  first  Gb«at  International 
Exhibition  of  1851  inclusive.  The  circular  says  : — "  It 
is  not  necessary  for  me  to  dwell  on  the  general  results 
of  the  great  national  exhibitions ;  but  with  regard  to 
that  of  Vienna,  I  must  draw  your  attention  to  the  fact 
that  it  will  be  the  rendezvous  of  populations  to  whom 
our  productions  are  yet  but  little  known,  and  amongst 
whom  new  and  highly-advantageous  markets  may  be 
opened."  These  are  important  hints,  and  they  apply 
equally  well  to  British  as  to  French  mano&ctiunrs,  in 
twot,  more  so ;  for  while  the  rich  inhabitants  of  the  out- 
lying provinces  of  Austria  and  of  the  surrounding 
coontnes  are  pretty  well  acquainted  with  the  elegant 
and  costly  productions  of  France,  the  mass  of  the 
people  in  that  part  of  the  world  are  far  from  sufficiently 
acquainted  with  the  thousand-and-one  excellent  and 
cheap  articles  of  common  nse  produced  every  day  in  the 
factories  and  workshops  of  Great  Britun.  It  is  not 
likdy  that  our  manufacturers  will  neglect  the  oppor- 
tunity thus  offered  them  of  exhibiting  uieir  prodnctions 
on  the  banks  of  the  Danube ;  but  the  French  minister's 
words  are  worth  transcribing.  The  French  government, 
in  Older  to  aid  its  manu&ctnrers  and  merchants,  has 
taken  upon  itself  to  defray  the  cost  of  the  space  allotted 
to  France,  but  leaves  to  the  exhibitors  themselves  that 
of  cases,  fittings,  installation,  and  transport.  Thelaatitem, 
however,  will  be  greaUy  reduced  by  an  arrangement  made 
between  the  French  and  Qerman  railway  companies. 
The  minister,  moreover,  invites  the  Chambers  of  Commerce 
to  undertake  the  duties  of  juries  or  committees,  by  re- 
ceiving the  applications  of  proposed  exhibitors,  and 
deciding  on  the  admission  or  rejection  of  articles  pro- 
posed to  be  sent  to  the  exhibition. 

In  connection  with  this  subject,  it  may  be  mentioned 
here  that,  in  consequence  of  the  happening  of  the  Vienna 
Exhibition,  and  the  expenses  undertaken  by  the  French 
government  in  connexion  with  it,  it  has  been  decided 
that  France  will  not  take  part  in  the  English  Interna- 
tional Exhibition  next  year.  This  is  a  rather  strange 
determination,  to  the  detriment  of  French  producers, 
especially  as  the  building  at  South  Kensington  is  rendr. 
and  the  expenses  must  be  comparatively  small.  The 
only  compensating  feature  is  the  leaving  of  additional 
space  free  for  Great  Britain  and  other  countries. 


The  following  are  the  particulars  of  a  competition  for 
prizes  to  be  awarded  for  the  best  instruments  for  culti- 
vating and  raising  sugar  beetroots  at  the  Vienna  Exhi- 
bition:— 

1.  Austro-Hungarian  beetroot-sugar  manufacturers 
and  cultivators  of  sugar  beetroots  have  opened  a  sub- 


scription, and  put  at  the  disposal  of  the  usdenigK 
chief  manager  a  considerable  amount  to  be  diMriligtit 
as  prizes  on  the  occasion  of  the  Universal  EzhiUtia^ 
1873,  for  the  best  instruments  for  cultivating  and  no; 
sugar  beetroots. 

2.  The  competition  comprises  all  machines  ind  i» 
struments  necessary  for  cultivating  and  nusng  M 
roots : — (a)  A  beetroot  drill,  depositmg  the  ued  is  ti& 
eventually  combined  with  a  distributor  for  uHtai 
manure,  {i)  An  instrument  (harrow  orroller)  which,  nli- 
out  injuring  the  beetroots,  pulverises  the  soil  hardeoej 
by  showers,  and  facilitates  the  thriving  of  the  i^uli 

(c)  A  hoe  for  hoeing  the  weeds  as  soon  u  the  hMtial 
begins  to  shoot,  and  a  scarifier  for  derttoying  the  vetdt 
and,  at  the  same  time,  for  loosening  the  toil  to  >  graf 
depth,  {d)  A  machine  for  raising  beetroots  whid  id 
without  damaging  them.  («)  An  instrument  (tool)b 
cutting  off  the  tops  of  the  beetroots,  and  which  s^ 
at  the  same  time  be  used  for  cleaning  the  beetrooU.  [m 
A  band  instrument  for  cutting  up  beetroots.  (/)  A  bs 
instrument  for  raising  beetroots. 

3.  The  competitora  can  either  compete  for  all  the  » 
chines  and  instruments  enumerated,  or  only  for  oks 
more  of  the  same. 

4.  The  following  prizes  ■will  bo  awarded :—{«)  ?«» 
two  best  beetroot  drills,  two  prises  of  2,000  ftmu  "• 
1,000  florins,  Austrian  currency,  (i)  "^".^J* 
harrow  or  roller  for  pulverising  the  soil,  a  priiirf* 
florins,  Austrian  currency.  («)  For  the  be*  wW 
machine,  a  prize  of  1,000  florins,  Anstrim  isoCT- 

(d)  For  the  two  best  scarifying  machines,  twp*5 
1,000  and  600  florins,  Austrian  currency.  I^^r 
beat  beetroot  raising  machine,  two  prises  ''^f: 
2,000  florins,  Austrian  camausy.  (/)  ^"7^ 
instrument  (tool)  for  catting  off  tlie  tops  >»**^ 
the  beetroots,  a  prize  of  200  florins,  Ans&iM  (""JJ 
(y)  For  the  best  hand  instrument  for  cuttiiig  "P"? 
roots,  a  prize  of  200  florins,  Austrian  cunem?-  l*^  , 
the  best  hand  instrument  for  raising  beetroot  »!»* 
300  florins,  Austrian  oorrenoy.  .  ,^  j, 

5.  The  prize  donors,  having  the  gW^.f  tJy— 
the  success  of  the  competition,  will  also  *PF<*?'  '"^ 
for  judging  the  machines  sent  for  '^''^^^i^jt. 
undersigned  chief  manager  ■will  send  in  il«  •■<'' 
vitations  to  the  prize-givers.    .  v«.  oit  ef 

6.  The  jury  will  be  composed  of  flw»*°2tat  ^ 
whom  the  chief  manager  will  appoint  tp""^ 
business  will  be  done  m  the  usual  manna-  ^^^^^ 

7.  Prizes  can  only  be  awarded  to  ^!''',^f^jd 
which  have  really  been  worked  ■with  in  ^^ie« 
which  have  been  judged  accordingly,  lo  ^^^jiN* 
the  jury,  together  wifli  the  chief  mansg«.  uh 
the  beetroot  fields  where  these  trials  *>"  "  ^ 
made.  Care  will  be  taken  that  those  "•^T^jlirij 
will  have  been  constructed  for  a  special  tona  ^jg 
work  in  that  soil,  whilst  those  which  oug"  "j" 
every  kind  of  soU  wiU  be  tried  in  diffMjntB""   ^ 

8.  The  competing  machine  ni"'™''™'*^^^  itfit« 
all  machines  and  instruments,  s***?  *,j, .{ KuA 
machines,  &c.,  at  the  beginning  of  the  monui  ^^ 
1873,  to  the  undersigned  S^i^^^  S^zZfnsM '^ 
raising  machines  may  be  sent  ontu  U"  » 
September.  ,     •--  «ill  ti** 

9.  The  award  and   distribution  of  Pr^  „»»* 
place  in  the  course  of  the  month  of  y^f^' 
latest  during  the  month  of  NovemOm,  i»'  •   ^  a* 

10.  The  principle  of  thejuirm""^"^  ,bich  «* 
izes  to  those  machines  and  "fteome"      ^^^^j^ 


prizes 


quite  adapted  to  their  purpose.  If  ■"'.  ^  repr*''^ 
and  instruments  be  sent,  or  if  "".'•' j'Vand  i»i** 
tions  of  instruments  for  the  '^P^'^Hlbe  »"«^  J«i 
beetroots  already  known,  no  prizes  "r  j^^  nots'^'T: 
11.  Consequently,  if  one  or  more  puw^tion  If 
in  the  year  1878,  there  wiU  be  'n""^^ b.«2 
next  vrar,  and  the  jury,  in  that  "*"„ -jop-^""  *^ 
distribute  the  priaes,  or  else  ""'•?f>j|p 
take  place  the  year  following.      ^Q  Iv- 
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13.  UoreoTer,  s  amii  of  800  fioriaiwillba  placed  at  the 
-dispoaal  of  the  jory,  to  be  awarded  for  maohines  asd 
instraments  which  are  net  meationed  in  Art.  2,  hut 
which  have  been  nnt  for  this  oompstition,  and  which  are 
{MTticularly  adapted  to  the  porpoae. 

13.  The  above-mentianed  tpecial  jury  and  the  inter- 
national jxaj  of  the  TTnivenal  Xachibition,  167S,  are 
entirely  independent  of  each  other,  and  the  money  prises 
4iatiibated  by  the  former  differ  totally  £nxm  the  prize 
medals  awarded  by  the  latter.  The  machine  mann&o- 
tniers  who  compete  for  these  money  prizes  have,  there- 
fore, the  right  to  exhibit  daplioates  of  their  instraments 
at  tiie  Universal  Exhibition  oif  1878,  in  order  to  have 
them  judged  also  by  the  international  jury,  and  to  com- 
pete for  the  prise  medals,  which  are  awarded  by  the  latter 
in  accordance  with  the  general  programme  of  the  exhibi- 
tion. 

AncHSuxa  Bsonibb,  President  of  the  Imperial 

Commission. 
Babon  de  SoHWAsz-SaiiBoaN,  Chief  Manager. 

42,  Prstentmae,  Hanti  20tb,  18?a,  Vieniu. 


Bnitsels  FiM  Art  IzhlUtiMi.  — This  exUMtion, 
known  as  the  Belgian  General  Exhibition  of  Works  of 
Art,  which  is  open  to  ortistR  of  all  classes  and  nations, 
is  aiinonnoed  to  open  on  the  fifteenth  of  Angnst,  and  to 
olose  on  tiie  flftemth  October  this  year.  Works  for  ex- 
lutition  nmst  be  delirered  at  the  Eoole  dee  Beanx-Arts, 
Bmasels,  on  or  befbre  the  16th  of  Jaly,  after  whidt  day 
nothing  wiQ  be  received.  The  oommisdon  defrays  the 
cost  of  carriage  by  ordinary  railway  trakis  withm  tiie 
iranndaries  of  the  ooantry. 

OpwiMig  of  th»  Tine  Arts  Kxhilwtinii  in  Kottiiifrham. 
— "^e  Midland  Comitiee  Fine  Arts  and  Industrial  Ex- 
Iiitdtioa,  in  connection  with  the  8onth  Kensingtan 
Exhibition,  has  been  formally  opened  by  the  mayor,  at 
the  exchange  Hall,  Mottingham.  Since  the  preliminaiy 
opening,  when  the  mayor  gave  three  eoimtnationi,  the 
display  has  andergone  soBie  modificatinn,  many  tiungs 
horing  been  added  and  otheni  reaoved.  Theaate-<io<nn8, 
wluoh  were  setoffforthepniposeof  enhaaoing  tibe  ap- 
Monsoe  of  the  building  to  give  festire  e&ct,  have  nn- 
deigone  an  entire  cfaMiga.  The  flond  and  drapery 
embslliBbments  have  given  way  to  objects  of  interest  in 
the  museum,  so  tiiat  what  is  last  in  omamcntatian  is 
comnensatad  for  in  sterling  worth.  Mr.H.Ocie,C!.B.,and 
Mr.Wallis,  of  theSonthKensingtonMtiseiim,BBdmostof 
the  membersof  &e  OQtporation,  as  wdl  as  many  of  the  prin- 
«i|>al  gentlemen  of  the  town,  met  in  the  mayor's  parlour, 
and  walked  in  proessrionwith  the  mayor  to  theExhibitioo. 
After  the  Mayor's  address,  Mr.  Cole  said  they  in  ITot- 
tingham  had  a  School  of  Art  at  the  head  of  idl  other  art- 
schools  in  the  coontry,  and  it  had  seemed  to  him  that 
tlaey  were  bound  to  Intve  a  permanent  rousenm.  They 
had  now  got  it,  and  he  hewtily  congiatnlated  them  on 
koring  done  so.  He  declared  he  never  saw  anything 
equally  auceessfnl.  It  was  altogether  a  stzikrng  collec- 
tion, and  he  was  glad  to  see  that  those  who  had  taken 
■n  interest  in  it  had  acted  in  such  a  catholic  and  admir- 
able spirit.  He  had  seen  the  museum  at  Lycms,  and,  in  the 
way  of  lace,  they  had  made  in  Nottingham  as  good  a 
begining  in  their  own  way  as  Lyons,  with  its  hundred 
rs'  experienoe.  It  was  true  that  South  Kensington 
I  becoming  the  storehouse  of  the  ooantry,  and  there 
«  other  public  institutions  which  he  hoped  might  also 
beoome  storehouses.  He  trusted  that  the  National 
<Mlery  would  furnish  an  institation  like  that,  with  a 
great  many  of  its  superfluous  pictures,  and  that  the 
British  Museum  would  send  objects  of  art  and  science, 
for  tiiey  were  smothered  with  things  that  could  not  be 
seen.  But  it  was  all  vory  well  to  bring  these  objects  to 
the  town,  they  must  find  a  building  to  hold  them.  They 
JmmI  found  a  most  excellent  one,  and,  although  it  was 
•mall,  it  would  lead  to  a  much  larger  one  whilst  they  had 
the  guardianship  of  the  chamber. 


THE  "USE  OP  CHINA  CLAY  IN  COTTON 

MANUFACTURES. 
Dr.  Buchanan's  report  "  On  certain  siaing  proceoses 
used  in  the  cotton  manufacture  at  Todmor^n,  and  on 
their  mfinence  npon  health,"  has  been  presented  to  Par- 
liament. On  the  20th  July,  1871,  a  memorial  on  iixe 
subject  was  addressed  to  the  Privy  Ooundl,  signed  by 
abc«tt  1,6S0  weavers  of  the  district  of  Todmorden,  in  the 
counties  of  Lancaster  and  York.    (Seo  Journal  976,  vol. 

Dr.  Buchanan  sa^s  he  was  instructed  to  inquire,  as  a 
medical  inapeetor,  into  the  subject  of  complaint  The 
inquiry,  postpcned  from  various  unavoidable  causes,  has 
been  made  during  tiie  past  month.  In  recording  its 
results,  he  prcqposes  to  ^e  a  general  consideration  to 
the  siaing  ^stem,  smdto  omit,  ahnoft  wholly,  the  nomea 
of  indiTidoals  siid  wrtablishmeots.  The  report  goes 
on: — 

"  My  personal  investigation  into  the  subject  was  con- 
fined to  tiie  districtof  Todmorden,  but  I  leomt  that  pro- 
oesaas  similar  to  tiiose  then  observed,  or  modified  in 
certain  respects,  were  very  widely  employed  in  cotton 
factories  fhronghont  Lancashire  and  Yoikdnre.  Up  to 
80  years  ago,  *  simng '  of  cotton  oonsisted  in  'ttie  use  of 
some  fsrmented  flour  and  tallow,  in  order  to  give  tena- 
city to  the  warp  and  to  lessen  fricticm  in  the  weaving 
process.  Tlie  amount  of  such  size  required  for  tiiis  pur- 
pose to  ootton  of  the  quality  that  was  usual  30  ysars  ago 
averaged  for  ordinary  cotton  goods  about  20  per  cent, 
of  the  wei{^  of  tlie  warps.  About  20  years  ago,  it  was 
ubsstfed  by  some  sizers  Uiat  the  brownish  colour  given 
to  ootton  cloths  by  size  made  from  inferior  kinds  of 
flour  coald  be  ledoced  by  the  addition  ef  a  small  quantity 
of  duna  day  to  the  size ;  and  further,  that  this  material 
so  tm  reduoed  the  glutinoras  quality  of  ^e  flour  Uiat 
abB  sized  warps  wsold  weave  easUy  wteh  a  less  amount 
of  tallow  in  the  size.  In  1864,  at  the  time  of  the 
Russian  war,  the  incrsased  price  of  the  usual  sizing 
materials  led  to  a  fnrtiifer  substitution  of  cihina  day. 
Some  manafaotaters,  when  these  facts  came  to  tiieir 
notice,  woald  have  nothing  to  do  with  the  new  sub- 
stance, and  insisted  on  having  the  derirad  whiteness  sad 
fr«adcBi  JB  wsttnog  by  the  ose  of  good  flonr«nd  tallow 
K  tiie  siae.  Bat  other  firms  were  ceatent  if  tiiey  got 
the  nsoUs  they  wanted  in  the  appeannoe  of  thdr  doth, 
and  could  get  their  sizing  -done  more  cheaply  by  em- 
ploying sizers  mho  used  oUna  olay.  Tbds  was  the  first 
stage  in  the  use  of  the  sabstanoe,  a  certain  quantity  of 
the  day  entering  into  the  composition  of  the  size,  and 
the  number  of  factories  becoming  more  numerous  that 
used  such  nzing,  but  the  total  amount  of  size  in  pro- 
portion to  cotton  not  becoming  materially  increased. 

This  was  the  state  of  matters  when,  in  1862,  the 
American  war  produced  the  English  cotton  famine. 
Cotton  then  very  rapidly  rose  in  price,  and  the  better 
sorts  were  almost  unattainable.  Now,  it  appears  that 
warps  of  diorter  fibred  cotton  are  difficult  to  weave  un- 
less the  needful  tenacity  of  the  twist  be  given  by  a  larger 
amount  of  nze  than  would  be  wanted  for  better  sorta. 
Of  size  made  of  flour  and  tallow,  warps  from  the  wmse 
kinds  of  cotton  are  stated  to  require  even  more  than  20 
per  oent.  of  their  weight.  The  product  is,  of  course, 
worse  in  quality  than  doth  made  from  better  raw  ma- 
terial ;  but  as  poor  ootton  had  to  be  employed,  it  was 
necessary  to  ase  such  quantity  of  size  as  woi^d  allow  it 
to  be  woven.  But  the  lack  of  ootton  in  1862  introduced 
another  practiee.  Weight  for  lengtii  had  been,  as  it  is, 
the  chief  test  of  the  goodness  of  any  description  of  yard- 
wide  dotii ;  and  with  the  scarcity  of  raw  material  came 
the  practice  of  giving  a  fictitious  weight  to  doths  con- 
taining less  cotton,  in  order  to  make  it  appear  that  thev 
contained  more.  It  became  a  motter  of  rivalry  with 
sizers  whidi  of  them  could,  on  the  order  of  manufac- 
turers anxious  to  meet  the  demands  of  merchants,  '  pat 
on '  most  foreign  matter  upon  the  cotton  warps. 

"From  tiie praotioe of  'heavy  sizing'  the  mors  n- 
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putable  manu&ctoreis  long  kept  aloof,  bat  they  did 
80  at  the  ezpenie  of  their  immediate  trade;  and  for 
the  lait  three  yean  every  yard  of  cotton  cloth  made 
at  Todmorden,  and  many  other  places,  has  heen 
weighted  with  qnantitiee  of  size  not  required  for  any 
manu&ctnring  purpose,  bat  used  as  an  adulteration. 

"  'Die  '  size '  that  is  thus  put  on  to  ootton  warps  is  of 
-various  composition.  It  may  still  consist  in  the  main 
of  flour  and  tallow,  some  sort  of  salt  being  added,  either 
for  the  purpose  of  lessening  the  glutinous  quality  of  the 
flour  (which  otherwise  would,  when  used  in  quantity, 
■tick  the  wanM  ^together),  or  else  for  the  further  pur- 

Cof  retaining  moisture,  and  thus  of  increaaing  weight, 
im  salts  and  chloride  of  magnesium  (with  sulphate 
and  chloride  of  zinc,  not  yet  in  common  use  at  Tod- 
morden) have  been  the  principal  salts  nsed  for  one  or 
both  of  these  purposes ;  and  these  substances  go  by  the 
generic  name  of '  antiseptics,'  a  name  which  would  appear 
to  belong  more  properly  to  those  of  the  salts  which  have 
the  farther  property  of  preventing  mildew  in  the  arti- 
ficially weiwilsa  cloths.  This  class  of  substance  is  that 
to  which  Uie  memorialista  refer  as  'poiaonons  ingre- 
dients.' 

"The  aalti  above  mentioned  are  not  in  the  ordinary 
sense  'poisonous ; '  that  ia,  the  small  quantity  of  them 
that  come*  off  the'cotton  warp*  in  the  weaving  process 
would  not  if  taken  into  the  stomach  kill  a  person.  It 
is,  indeed,  asserted  that  more  mischievous  substances 
have  for  their  '  antiaq>tic '  properties  been  put  into  size. 
These  are  the  terms  in  which  a  newspaper  refers  to 
certain  of  such:  'Size  is  fermented  vegetable  and 
animal  matter,  and  when  once  life — vegetable  or  animal 
— ^has  been  started  in  it,  it  rarely  and  with  great  dif- 
ficulty eztinguished.  And  here  again  ootnes  another 
sonxM  of  mischief  The  antiseptic  Hr.  Moleaworth  so 
mystnioualy  vanonrs  about  is  an  addition  intended, 
practically  speejcing,  to  keep  the  mixture  of  ootton 
■ice  and  day  from  vegetation,  and  as  a  rale  consists  of 
alum,  anonio,  or  baryta.  None  of  these  compounds  are 
desiiable  elements  of  our  daily  bread  or  food,  but  their 
effisct  and  qoality  have  also  been  exaggerated.' 

"  After  uie  b^  inquiries  I  was  able  to  make,  I  have 
satisfied  myself  that  this  statement,  so  far  as  regards  the 
use  of  arsenic  and  baryta,  has  no  application  to  the 
process  of  sizing  as  practised  at  Todmorden.  It  will 
subsequently  be  seen  that  this  opinion  is  supported  by 
chemical  analysis.  I  think  it  doubtfol  whether  arsenic 
has  anywhere  been  at  all  commonly  used.  But  although 
the  ainng  that  shall  ^ve  the  desired  amount  of  weight 
does  not  necessarily  indode  china-clay,  yet  in  practice 
that  substance  is  far  more  commonly  added  in  heavy 
sizing ;  for  not  only  does  it  give  a  whiteness  to  the  over- 
sized doth,  and  help  the  weaver  by  '  opening  the  twist ' 
— that  ia  lessening  the  cohesiveness  of  the  warp-threads 
that  wonli  result  from  the  over-use  of  the  flour-size 
alone— but  the  day  itself  serves  with  particolar  efficiency 
the  desired  olgect  of  giving  weight  to  the  doth. 

"  In  weaving  warps  of  inferior  cotton  weighted  with 
china  day  and  flour  mixed  with  deliquescent  salts,  there 
is  especial  occasion  to  keep  the  weaving  sheds  damp,  as 
i  n  this  way  the  brittle  compound  of  cotton,  flour,  and 
day  ia  leas  liable  to  break,  the  day  comes  off  less,  and 
the  resulting  doth  is  also  heavier  by  the  weight  of  the 
retained  moisture.  The  conditions  that  are  most  favour- 
able to  the  weavingwere  being,  during  the  winter  weather 
of  my  visit,  ensured  by  windows  and  so-called  '  ven- 
tilators'  being  habitually  kept  dosed.  Beyond  those 
here  mentioned,  however,  no  other  sources  of  artificial 
dampness  were  seen  at  Todmorden.  But  it  may  here  be 
noted,  with  reference  especially  to  remonstrances  which 
have  been  addressed  to  my  Iiords  of  the  Council  by 
weavers  at  Blackburn,  that  there  are  certain  cotton-weav- 
ing sheds  in  Lancashire  where  other  means  of  procuring 
the  desired  dampness  are  adopted.  These  means  consist 
in  the  injection  of  steam  into  the  shed  from  perforations 
in  the  heating-pipes,  and  in  '  degging,'  or  keeping  tbe 
floor  of  the  shed  damp  with  water,  the  sheds  in  either  case 


being  kept  dosed  as  much  as  possible;  and  these  prweOca 
are  lulopted,  in  part  at  least,  as  the  corollary  of  a  systsB 
of  sizing,  not  indeed  identical  with  that  in  nae  at  Tod- 
morden, bat  not  differing  from  it  in  any  saidt  t— laiitiil 
respects  aa  to  need  record  in  this  oonnectaon. 

"  In  the  conrse  of  my  inquiry  at  Todmorden,  I  vnitei 
17  weaving  sheds  on  the  premises  of  12  manofactoren. 
In  four  sheds,  belonging  to  two  manufacturers,  tliere  wa 
in   daylight  no  perceptible    haze    in    the  atmoepbot 
In  all  the  others  there  was  more  or  lees  of  haze,  caased 
by  very  fine  particles  of  dost.  In  all  the  sheds  tliere  wm 
more  or  less  dust  on  every  surface  where  it  ooold  stttk, 
and  this  though  the  floors  and  looms  had  beesi  rfiaiwid 
of  the  dust  on  the  previous  evening  or  in  the  comss  ^ 
the  same  day.    This  dust  was  generally  loose,  bnt  in  at 
or  two  establishments  it  tended  to  auiere  to  the  fiocc 
These  were  places  where  sizing  was  done  in  the  estaUat- 
ment,  and  where  fatty  material  but  no  '  antiseptic '  wm 
nsed.     The  looms  were  in  all  cases  covered  iiriUt  o|isqse 
dust,  varying  in  amount  from  a  slight  Uoora  m  tbe 
sheds  of  the  just-mentioned  establishments  to  a  tUei 
layer  in  some  other  sheds.     The  quantity  of  dast  wm 
found  to  depend  in  part  upon  the  sort  of  ciloth  that  «■ 
bdng  made.    In  the  most  dusty  sheds  the  olotbsi  mi 
hair  of  the  weavers  were  seen  covered  wiUi  fine^  vUe 
dost.    Further,  the  stranger-visitor  ezperieneed  is  aO 
the  more  dusty  sheds,  and  roaghly  in  propoitiaa  to  fts 
amount  of  visible  dnrt,  very  great  initiatiim  in  tbs  atm, 
and  in  a  less  degree  to  the  eyes  and  throat    Ibtts 
irritating  effect  of  the  dust  a  frequent  visilor,  miilO 
more  a  weaver,  gets  speedily  aooustometd ;  At^  Umak 
a  certain  numbw,  apparently  a  minority  itwmrea,  vko 
remain  incommoded  by  it  whenever  ttsir  wstk  u  ao* 
than  usually  dusty.    Ineedhardly  sayOi&that  is  vo 
cause  for  satisfaction  in  the  deadening  of  MsaSbsssML 
should  be  sentinels  against  irritating  nuLtlaadoDSfi  tte 
throat  and  lungs.     Speaking  of '  day '  ia  its  ataai; 
sense— 1.<.  anhydrous  dajr,  with  the  addition  oCabost 
one-eighthits  weiaht  in  moisture — from  one-thiid tease- 
half  the  dust  consisted  of  this  sabstanoe. 


As  for  the  china  day,  against  which  aspecsallv  ftM^ 
presentations  of  tiie  memorialists  are  directed,  Vb»  sMs- 
ment  is  confidently  made  by  mannfiMStoien  that,  tti«a|^ 
its  weight,  the  partides  must  fall  directly  dusasHis 
from  the  looms,  and  cannot  reach  the  fiaoe-levd  of  His 
workers  who  stand  over  them.  This  statamaot  is  litils 
less  than  absurd  to  anyone  who  goes,  withoat  pneaa- 
ceived  notions,  into  an  average  Todmonlen  weaviag  iktL 
Whatever  dust  can  lodge,  at  all  levels  of  tlie  ikti, 
on  the  hair  and  caps  of  the  workers,  on  lliiiliiisliiigfi|ss 
8ft.  from  the  ground,  everywhere  the  dost  is  of  the  siae 
opaque,  white  kind.  When  the  gas  is  lighted  tW  ^f'f* 
between  the  Ughts  are  white  in  weaving  died%  iws  in 
the  adjacent  ^rostle-room  the  spaoes  bcritweca  Iks  gsa 
jets  are  perfectly  black.  That  tiiia  dost  ia,  ia  (Aet^  the 
china  day,  qoite  as  much  as  other  matto^  has  hasm 
proved  by  direct  experiment. 

"  Examining  the  yearly  death-rates  of  TodmarAsb  ten 
Inng  diseases  and  consumption  together,  and  eonpamg 
them  with  the  corresponding  rates  of  England  at  IsBge. 
there  is  found  to  have  been  in  1861-60  no  eseess  at  an 
mortality  among  persons  of  the  middle  perfed  of  lifc(fts 
figures  are  467  againat  448),  bnt  some  excess  aaaoof 
persons  over  5S  years  of  age  (1,340  against  1,190).  Tk 
Todmorden  death-rates  of  the  last  few  years,  ascosBfsaeA 
with  those  ten  years  ago,  from  Inng  disease  aad  esa- 
sumption,  show  only  one  important  change,  sad  Ihrt 
consists  in  a  considerable  increase— from  a  rale  of  1JU0 
to  a  rate  of  1,860 — of  such  mortality  among  people  vtt 
55  Tears  old. 

"Examining  the  mortality  rsgistetsd  aa  from  laag 
diseases  separatdy  from  that  xagurterad  aa  ""'"'■mrtin" 
there  would  appear  to  be  great  and  growing  ezoeas  <^ 
'  long  diseases '  in  Toddioroen ;  while  there  baa  besB  a 
lower  death-rate  from  'consumption'  there  than  ia  Ksr- 
land,  and  this  death-rate  is  less  now  than  fonmaH; 
However,  experience  has  shown  that  in  an  •■'**«itM>  Ixbe 
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the  present  it  is  unsafe  to  draw  inferences  from  the 
death  retnms,  in  regard  to  the  prevalence  of  the  one 
class  of  diseases  apart  from  the  other,  as  the  appearance 
of  disease  in  the  death  register  under  the  one  or  the 
other  class  may  be  more  a  question  of  nomenclature  than 
offsets. 

"  All  the  medical  men  in  Todmorden  agree  that  lang 
diseases  are  greatly  prevalent  there,  and  that  the  circum- 
stances of  emi^oyment  in  the  cotton  manoCMstore  con- 
duce to  such  oiseases.  There  is  a  general  agreement, 
too,  that  cotton  workers  ivith  a  family  tendency  to  con- 
sumption have  that'  tendency  developed,  and  that  those 
who  without  such  tendency  continue  to  work  in  mills  up 
to  40  or  60  yean  of  age  very  commonly  break  down 
with  lung  disease.  It  is  also  agreed  that  they  suffer 
much,  and  more  than  other  people,  from  dyspepsia.  But 
here  tiie  general  agreement  ends.  On  the  whole, 
medical  opinion  inclines  to  there  being  more  ill  effect  on 
the  lungs  of  weavers  now  than  formerly,  and  to  the 
weavers  approaching  now  more  than  formerly  to  carders 
in  their  liability  to  cheat  complaints. 

"  There  can  tie  no  doubt  that  tiiere  is  a  widely-spead 
though  not  a  nniversal,  belief  among  weavers  in  the  in- 
jurious effects  of '  china  day.'  I  was  given  the  oppor 
tonity  of  personally  conversing  with  20  weavers  who 
thought  they  had  been  injured  by  the  processea  newly 
incident  to  the  occnpation  of  weaving,  or,  as  they  put  it, 
Vy  the  china  clay.  Tliey  were  of  various  a^  and  both 
aezes,  and  had  had  ezperiencea  of  weaving  of  very 
VMions  dnrations.  The  oommonest  complaint  among 
tbem  was  shortness  of  breath  coming  on  at  various  times 
after  Uiey  began  weaving,  incapacitating  them  from 
any  active  exertion,  and  ceasing  quickly  in  sneh  as 
changed  their  employment  for  home  or  outdoor 
work.  Among  11  who  had  ezperienoed  this,  four,  aged 
reapectively  £8,  60,  39,  and  19,  had  distinct  emphysema 
of  the  longs ;  one,  aged  18,  wtth  fiunily  history  of  con- 
sumption, had  some  oonsolidatiraL  of  the  apex  of  one 
long ;  and  another,  aged  19,  had  a  qneationable  similar 
consolidation.  Thne  ottien  had  suffisred,  or  were  suffer- 
ing, from  bronchitis.  Of  the  20  persons,  10  g»,y«  tiie 
history  of  prolonged  subacute  dyspepsia.  Four  had 
■nffined  under  more  or  less  permanent  epistazis. 

"By  the  persons  themselves,  often  witii  medical 
authority,  these  complaints  were  connected  with  the 
conditions  of  occupation  in  the  weaving  sheds.  Besides 
that  the  ailments  had  ceased  or  had  been  relieved  by 
cessation  of  such  occupation,  statements,  apparenUy 
trustworthy,  were  made  by  several  of  the  weavers  that 
the  more  dusty  sheds  increased  the  intensity  of  symptoms, 
and  two  of  them,  who  had  long  experience  of  particular 
establishments,  spoke  with  conJdenoe  to  having  begun 
to  suffer  in  their  cheats  only  after  the  introduction  of  new 
methods  of  sising.  All  the  weavers  who  were  questioned 
stated  that  they  knew  of  other  weavers  who  had  suffered 
in  some  similar  way  to  themselves.  A  very  intelligent 
overlooker  who  accompanied  me  through  one  of  the  most 
important  establishments  of  the  town,  expressed  his  own 
beUef  that  weaving  was  not  so  healthy  a  branch  of  the 
ootton  manuftcture  as  before  heavy  sizing  was  in  vogue, 
(knd  that  fewer  weavers  now  pass  middle  age  without 
getting  something  the  matter  with  their  lungs. 

"  Such,  then,  are  the  dots  I  have  been  able  to  gather 
bearing  on  Qie  relation  between  the  disease  and 
the  heavy  sising  processes  used  in  Todmorden.  The 
evidence  oonverges  from  various  sources,  I  think,  to 
prove  that  a  slow  but  certain  injury  to  healtii  results 
nrom  the  oircumstaaoes  under  which  weavers  work  at 
Todmorden.  Experience  tells  that  the  diseases  set  up 
by  dusty  occupations  are  not,  as  a  group,  rapidly  fatal. 
During  the  years  that  their  victims  are  only  disabled 
(and  even  disablement  oomea  but  slowly)  no  record  is 
kept  of  their  prevalence.  When  at  last  they  kill,  perhaps 
after  having  driven  the  worker  to  some  ether  occnpation, 
and  having  made  his  life  miserable  for  10  or  20  years, 
then  for  the  Drst  time  they  get  registered. 

'*  These  conclusions  are  of  quite  exact  application  to  the 


siring  processes  used  in  Todmorden.  Of  late  yean,  by 
the  use  of  excessive  quantitiea  of  '  siae,'  the  amount  of 
dust  in  the  process  of  weaving  has  been  enormously  in- 
creased,  until  it  has  come  to  pass  that  in  many  mills 
weaving  makes  more  dust  than  carding,  while  there  seem 
to  be  no  means  applicable  to  looms,  such  as  there  are  to 
carding  engines,  of  preventing  the  dust  fit>m  entering;  the 
workroom,  formerly,  weaving  was  notably  the  healthiest 
of  all  departments  of  the  cotton  manufacture,  and  the 
fact  could  be  connected  with  the  g^reater  fi«edom  from 
dust  in  weaving  as  compared  with  other  kinds  of  work. 
Now,  in  Todmorden  it  has  come  to  be  doubtful  whether 
there  is  much  difference  in  health  between  weavers 
and  other  operatives.  Accordingly,  we  have  already 
an  increase  in  the  previously  high  death-rate  from 
lung  disease  and  consumption  together  among 
residents  in  the  town  who  have  passed  6S  years  of  a^ ; 
an  inoreaae  that,  under  these  circumstances  and  in  view 
of  the  &ct  that  it  all  appears  ao.  the  registers  as  lung 
disease  and  not  consumption,  must  be  presumed  to  result 
essentially  from  an  increase  in  those  prolonged  and 
miserable  diseases  that  are  engendered  by  dusty  occupa- 
tions. 

"  Further,  unless  in  the  practice  of  sising,  or  in  other 
ways,  important  changes  occur,  it  is  to  be  expected  that 
the  already  exoeasiTe  and  increased  mortality  will  still 
further  inanaae ;  for  the  dust  diseases  are  slow  in  their 
nature,  and  the  heavy  siring  processea  that  are  giring 
rise  to  them  have  not  yet  had  time  to  produce  their  fait 
eff'eot." 


THE  COTTON  AND  WOOLLEN  MANXTFAC 
TUBES  OF  BAVABIA. 

In  a  report  recentiy  addressed  to  the  Bavarian  Govern- 
ment  is  a  mass  of  information  concerning  the  conditioa 
of  the  cotton  and  woollen  manufactures  of  Bavaria.  An 
idea  of  the  magnitude  of  these  trades  will  be  at  once  per- 
ceived when  it  is  mentioned  that  the  annual  value  of  these 
manu&ctured  is  over  22  millions  florins,  or  in 
:lish  money  about  £1,876,000.  The  number  of  spindles 
in  Bavarian  Suabia  alone  is  over  418,000;  the  number  of 
power-looms,  3,786 ;  and  the  number  of  woilpeople  em- 
ployed exolnrively  in  the  production  of  these  goods  about 
10,000.  Germanyitself,  especially  Wurtemburg,  Baden, 
and  some  districts  of  the  former  Northern  Confederation, 
constitute  the  chief  marketo  for  that  portion  of  the  yam» 
produced  in  Suabia  which  is  not  appropriated  to  the 
supply  of  the  local  weaving  mills.  In  recent  times,  only 
snulll  quantities  of  the  coarser  kinds  of  yam  have  found 
their- way  into  tiie  Austrian  States,  inasmudi  as  the 
alterations  made  within  tiie  last  few  years  in  the  Anstriaa 
customs  tariff  have  almost  put  a  stop  to  the  export  of 
Bavarian  yam  to  these  states.  The  general  resulta  of 
the  operations  of  the  spinning  mills  of  the  province  of 
Suabia  are  said  to  be  somewhat  unsatisfiu^ry  of  IMe — 
this  being  especially  the  case  in  1869.  This  want  of 
prosperity  is  attributed  mainly  to  the  fluctuations  in  the 
price  of  cotton,  and  to  the  fact  that  the  prices  of  yam- 
were  almost  constantiy  lower,  proportionately  speaking, 
than  those  of  cotton.  The  wearing  esteblishments,  too, 
are  described  as  having,  dnrio^  the  periods  mentioned,. 
&red  even  worse  than  the  sninning  mills,  prices  having* 
been  at  one  time  reduced  below  tiie  point  at  which  sales 
could  be  effected  without  pomti  ve  loss.  The  manu&ctures 
produced  by  the  looms  of  Suabia  are  principally  smooth- 
faoed,  unbleached  cotton  cloths,  destined  either  for  subse- 
quent printing,  or  for  nse  as  linings,  &c. ;  bat  some  of 
the  Augsburg  (Suabia)  weaving estaMishmenta  also  manu- 
facture wove  pattern,  fancy,  or  coloured  ootton  goods  for 
dresses,  bed  coverlets,  and  other  similar  purposes,  which 
enter  so  largely  into  the  commerce  of  the  draper.  The 
chief  markets  for  the  cotton  cloths  intended  for  subse- 
quent printing,  as  well  as  the  bleached  cloths,  are  the 
towns  of  northern  Germany,  and  especially  Berlin,  at 
which  latter  place  the  wholesale  merchants  engaged  in 
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ifhe  ilrawgy  faade,  &&,  contract  to  leceive  esolnBTalT 
ithe<«iiiue  of  certain  manu&otanrt'jpiodaoe.  ▲  nnall 
c^Oanlitjof  these  cloths  also  go  from  B>»aria  to  Bwitaer- 
land  and  Bohemia ;  and  of  the  coloored  or  fimcy  iiattam 
olotha  some  portion  find  a  market  in  Iforth  Amerioa. 
■Generally  speaking,  however,  it  may  safely  be  said  that 
(the  cotton  mannfacturee  of  Bavarian  Soahia  are  confined 
■almost  entirely  to  the  precincts  of  the  C^ermaa  Onstoms' 
Umon. 

Hand-loom  weaving,  which,  until  quite  recent  yean, 
'Was  carried  on  to  a  oonaideraUe  eztent  in  different  rural 
'districts  in  the  province  of  Soahia,  has  declined  much  in 
the  same  proportion  as  weaving  by  machinery  has  in- 
■oieaaed  in  the  towns.  This  trade  was  followed  originally 
by  the  peasants  in  their  own  oottagaa,  who,  in  most  in- 
'■tamces,  worked  for  the  wholesale  dealers  in  the  towns ; 
4he  loom  as  well  as  the  yam  being  generally  .provided 
by  the  latter,  and  the  work  done  paid  for  by  tike  piece. 
At  the  pnaent  day,  the  total  number  of  hand-looms  still 
lOt  work  is  supposed  to  be  under  a  thousand,  the  entim 
fvoduet  of  which  is  quite  insignificant  as  compared  witli 
ttie  fomet  looms  of  the  regular  mann&ctories.  The 
manufacture  of  cotton  twists  employs  from  360  to  400 
pcasons  in  the  province  of  Snahia ;  and  it  is  estimated 
Hutt  there  are  about  14,000  spindles  at  work  upon  this 
atasm&otnre,  the  computed  value  of  the  product  being 
annnaUy  about  £6S,000,  certainly  a  large  amount  con- 
sidering tbe  dronmstances.  Sewing  ootton,  the  manu- 
£tatuie  of 'Which  was  soaicely  known  in  any  of  the  Zoll- 
verein  States  ten  yean  ago,  may  now  be  considered  as 
one  of  the  established  articles  of  production  of  Angsbnig 
(Suabia^  and  the  adjacent  towns,  and  a  ready  sale  for 
the  sewing  ootton  is  found  in  the  markets  of  northeiu 
and  southern  Germany.  All  desariptions  are  manu- 
factured, both  white  and  coloured,  and  the  several 
•operations  of  bleaching  and  dyeing,  as  well  as  that  of 
naldog  the  cardboard  winders,  or  the  wooden  reels,  on 
<whicli  the eewiog  ootton  is  sold,  are,  asamle,  perfarmad 
in  the  same  establishment  as  that  in  which  'tiie  cotton 
ibteif  is  manu&ctured.  Sewing  cotton  in  baUs  is  bow 
made  in  but  small  quantities  in  Bavaiia,  its  place  having 
iMen  almost  entirely  taken  by  reel  cotton,  which  is  said 
to  be  accounted  for  by  the  very  geaml  aae  juode 
nowadays  of  sewing  machines.  Of  late,  espaeiaUy 
during  the  year  1869,  the  mann&eture  of  sewing  eettcn 
IB  Bavaria  has  been  somewhat  andsr  a  lolomd; 
tat  it  has  recently  revived  to  a  msit  .Mtis- 
fitotaiy  extent.  The  fluctuations  in  Qui  vakw  of 
'Cotton,  and  the  disfvoportion  between  the  prioe  «f  the 
raw  mateiria]  and  the  manufactured  artide,  have  been 
fait  bjy  the  manuiacturers  of  this  us^d  oonunodity — 
«o  umvaraally  in  the  draper's  stock — and  otber  cironm- 
«taooes  also  weighed  'unfavourably  upon  the  maaufac- 
tmre,  such  as  the  necessity  of  obtaining  from  Eibroad  the 
very  finest  description  of  yam  required  for  it,  and 
e^ecially  the  fitct  that,  owing  to  the  high  im]>ott  duties 
imposed  in  later  times  in  the  United  btates,  ttie  chief 
English  manufacturers  of  sewing  cotton  have  been 
obliged,  in  a  preat  measure,  to  relinqnish  America  as  a 
market  for  their  produce,  having  consequently  espedally 
'directed  their  attention  to  (Germany.  Here  they  have 
established  a  very  severe  competition  'with  the  native 
producers,  and,  indeed,  with  true  British  enterprise  have, 
so  ^  as  the  fine  kinds  are  concerned,  succeeded  in  ac- 
quiring almost  a  monopoly ;  the  import  duty  of  4  dol- 
lars (128.)  per  lOOlbs.  ZoU.  weight  (llOi lbs.  English) 
being  found,  as  in  the  case  of  Uutt  of  the  fine  jrams, 
<paite  insnfficient  as  a  ''protection"  to  the  native  manu- 
faotaren. 

Btatiaties  of  the  cotton  manufacture  of  Bavaria  for  the 
last  thirty  years  reveal  &cta  of  considerable  interest,  in- 
dieating  the  great  progress  made  therein.  Thus,  'we  find 
that  the  quantity  of  raw  cotton  imported  into  the 
country  for  home  consumption  has  increased,  in  the 
psaiod  mentioned,  from  396,000  owts.  to  1,809,000  ewts., 
or«t  the  rate  of  830  percent.  The  export  of  raw  cotton 
1  at  the  great  nte  of  913  per  cant ;  and  what  is 


still  more  remarkable,  the  eziwrtatianof  UBbkaohedn 
and  two  thread  yam  augmented,  during  the  thiifynu 
to  which  we  refer,  about  twenty '•eight  fold,  orst  ueitt 
of  2,809  per  cent  These  figmres  are  assoredly  of  md 
signiflwiaoB. 

The  spinning  of  flax,  hemp,  &c.,  which  ia  now  taai 
on  to  a  very  conaideaable  extent  in  Suabia,  ii  qiiUil 
modem  origin  in  that  district,  and  has  onljr  rsoestljK- 
quired  its  present  importance.     The  princi|itl  niifah 
for  siuih  portions  of  the  linen  ysms,  ftc,  fndnoei  ij 
these  establishments,  and  speoally  maTwifantnred  irale, 
in  contradistinction  to  that  spun  for  third  partiet,  trfr 
use  in  the  local  weaving  mills,  are  to  be  found  m  bt 
agricultural   districts   of    Bavaria  and  Wuitaila;. 
»ulen  and  Switaerland  also  draw  part  of  their  nf^ 
of  linen  yam  from  the  Augsbnig  manufactories.  (Xlit 
vears  the  operations  of  these  spinning  mills  are  niito 
be  liigbly  satis&otoij,  the  demand  for  ^arm  hinf 
been  steadv,  and  the  fluctuations  in  the  pnce  of  botktk 
raw  materials  and  the  produce  of  the  milli  iaconai^ 
able.    Owing  to  the  comparatively  short  penoddmii; 
which  the  flu  and  hemp  spinning  industry  bsi Imp 
existence  on  anything  approaching  an  exteaiin  Kiki 
Suabia,  the  number  of  dallsd  footory  hands  ii  niaiii 
to  bediort  of  the  demand,  and  in  order  to  ni{i|il7tl>d(- 
ficiency  some  of  the  manufacturers  have  found  it«t» 
sary  to  resort  to  the  labour  markets  of  other  «"*'""!■ 
but  tiiis  pioiweding  appean  to  have  been  tttmded  w 
considwable  expense  and  trouble.   The  weaviu  dma 
yam  into  dotii  by  hand-looms,  which  fonnenTWi,'' 
important  branch  of  industry  in  the  provinoeaWsi 
in  conneoticm  with  both  the  home  and  font^'*'^ 
now  reduced   almost  entirely  to  manuCaolw jf^ 
coarser   sorts  «f  table  and  bed   linen  td  <»"'( 
material,  Ac.     The  number  of  hand-looinif>»|'^ 
duotion  of   linen  at  work  in  the  prarinM  ""JtI 
4,182  in  1847,  to  2,600  in  1861,  but  suheequaUy"? 
diminution  has  been  stiU  greater.     On  the  ^^^^ 
several  establishments  for  ttie  weaving  of  liaa  ^ 
danery  have  been  set  going  in  tl'*!"?™"'^^?^ 
during  modem  times,  and  especially  in  f* '•"li, 
Kemper,  Weitar.and  Nosdlingeo,  batwU*i^«°r 
sively  for  the  mannfcntnre  of  coarse  &!■>*  "^  j, 
linings,  mattieaa  covesa,  Ac    Yam  tfn  fcjf  J"^ 
made  use  of  to  some  extent  in  these  ew'*'"^ 
which  alM  aanttfootare  com  sacks ;  bit "» "^"^ 
latter  piodnot  is  aeiioualy  interfered  'i'VJJrifS. 
quantities  of  the  ready-made  jute  sack,  wn*  ""y. 
ported  from  abroad  (Great  Britain^  thedatT<**'^ 
under  the  ZoUvercin  taiifi;  is  very  low.        ,,  l,,^ 

The  woollen  manafoctnEeef  Bavaria,  bee  M"»r' 
been  in  a  state  of  greater  actlTity  ttuo  it  wu  pn^ 
To  this  happy  state  of  things  the  abundant  ^^ 
low  prioe  of  wool  mainly  contributed ;  the  ""B"*  ^ 
to  Europe  from  Australia,  the  Cafe  of  G<»*_fJSX 
South  America  having  been,  in  1868-9,  '"f'^^TTi 
larger.  The  most  extenrive  establishment  eWT  j, 
the  woollen  manufootuio  in  the  prorince  O'^^JjJ^ 
the  Augsburg  Wool  Spinning  Company  eiuW^  ^ 
employs  over  1,000  workpeoide,  has  S'-**"  ff^JJzol 
work,  consumes,  as  an  average  annual  total,  I'l^r^ 
cwts.  of  wool,  and  produces  about  8,400  Z«ll- «»*, 
yam,  worth  about  two  million  flonns,  or  «^^ 
sterling.  The  mannfoetories  of  woven  wodlmgw^^ 
Suabia  are  chiefly  at  Augsburg,  ^f^^'^Aig, 
mingham,  and  Eaufbenreu.  Ike  total  naiswwrj 
at  work  was  nearly  200,  the  principal  arUowi  f^  ^ 
being  Uankets,  hMseclotba,  ordinaiy  fl?»^r%J 
coarser  desorq^ion  of  doth  mmia  ?» .<»^.!7riiii«. 
population  for  the  purposes  of  their  oifm»^  ^ 
There  is  also  at  Noidlmgeu  <Mie  «»»°*'*^jert«» 
tarns  out  a  ooatmon  kind  of  carpet  "  '  •^^rTbefl 
extent,  but  this  production  •W*"','^"'  Ttiee<ft»« 
devdoped  so  successfnUy  as  it  might  be.  "J^^^ 
at  least  that  Nordlingen  caneto  are  «»  ™  ^to 
in  this  country,  and  it  wiU  "^""^^^^ 
come  era  ttH>y  can  foiriyooi^iata  with  th«»  «  "-^ 
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Kiddemuoster,  Ice,  lo  generally  in  use  among  the  popu- 
lation of  (his  and  continental  coontries. 

The  printing  of  cotton  and  woollen  goods  has  for  the 
last  oentiuy  foimed  an  important  feature  in  Ihe  indos- 
trial  operations  of  Suabia,  and  the  printed  goods  sent 
firom  Angsburg  are  well  known,  not  only  in  Oie  markets 
of  the  ZollTersin  States,  hnt  in  those  of  Anatria  and  Italy, 
and  of  eren  still  more  distant  foreign  countries.  One 
printing  establishment  alone— that  of  Messrs.  Sohop- 
peler  and  Hartmann,  which  is  described  as  being  one  of 
the  largest  and  moat  complete  of  its  kind,  is  returned  as 
employing  about  600  workpeople,  and  is  producing 
amtually  100,000  pieces  of  cotton,  woollen,  and  half- 
wooUen  printed  goods.  There  are  also  in  the  province 
of  Soabu  about  thirty  establishments  for  the  bleaching, 
dyeing,  and  dressing   of  cotton   textures,   the   total 

aoanti^  of  goods  turned  out  by  them  in  the  course  of 
lie  year  bemg  reckoned  at  about  360,000  pieces.  Of 
these  goods  a  considerable  proportion  is  sent  to  these 
manonctories  in  the  rough  state  from  neighbouring 
oonotries,  to  be  dyed  and  prepared  for  the  market 
After  having  gone  through  the  necessary  process,  the 
goods  are  forwarded  for  the  most  part  to  Vienna  on  ao- 
oonnt  of  the  original  producers.  Silk  weaving,  which 
'was  carried  on  to  some  extent  in  this  province  until 
iritlun  the  last  few  years,  has  by  degrees  been  completely 
given  up,  and  the  mills  in  which  it  was  conducted  have 
been  turned  to  other  purposes — chiefly  to  that  of  cotton 
weaving.        ^^^^^^^^^^^^^^ 

FOEBIGN  INDU8TEIES  AND  FOEESTS  OF 
VICTOEIA. 

Lntyear  a  Soyal  Commission  was  appointed  by  the 
Governor  of  Ykstoria,  to  consider  and  report  how  far  it 
mi^ht  be  practicable  to  intioduoe  branches  of  industry 
-which  are  known  to  be  common  and  profitable  among 
the  fiurming  population  of  continental  Europe,  to  specify 
which  of  such  industries  were  most  suitable  to  the  soil, 
dimate,  and  ciicumstances  of  the  colony,  &c. ;  and  to 
consider  and  report  on  the  best  means  of  promoting  the 
enltore,  extension,  and  preservation  of  state  forests  in 
Victoria.  This  commission  has  issued  a  preliminary 
progress  report,  with  a  copy  of  which  we  have  just  been 
savoured.  Among  the  nval  industries  known  to  be 
profitable  to  the  peasant  proprietor  or  small  holder  in 
other  countries,  tiie  commission  recommend  for  exten- 
sive adoption  by  the  colonial  ajErioulturists,  olive  culture, 
ihe  d^rying  and  preservation  of  fruits,  the  growing  and 
dressing  of  flax,  and  other  fibre-plants,  the  cultivation 
of  the  poppy  for  oil  and  opium,  the  beet  root  for  sugar, 
plants  producing  silk,  medicinal  and  dye  plants,  Iwps, 
tea,  the  cork  and  Yalonia  oaks,  the  castor  oil  bush,  and 
others  named  in  the  list  appended.  The  Commission 
■tatesthat:— 

"  The  olive  tree  grows  in  Victoria  and  many  other 
parts  of  eztra-tropioal  Australia  with  a  luxuriance  rarely 
i^ttained  in  Europe,  and  bears  fruit  abundantly  with 
little  or  no  care.  In  the  course  of  our  inquiries  we  have 
learned  that  already  considerable  quantities  of  olives  are 
grown  at  Brighton,  Heidelberg,  Hoonee  Ponds,  Pent- 
ridge,  and  other  places  in  the  neighbourhood  of  Mel- 
bourne ;  but,  owing  to  there  being  no  sufficient  means 
available  fbrpressing,  the  olives  have,  in  most  cases,  either 
been  allowed  to  fall  from  the  trees  unurad,  or  else  have 
been  applied  to  so  poor  a  purpose  as  fattening  fowls.  To 
encourage  the  utilisation  of  this  important  fruit,  as  at 
Adelaide,  we  think  that  mills  should  be  erected  in  the 
several  local  gaols,  where  the  olives  could  be  pressed  by 
prison-labour  at  a  rate  to  be  fixed  by  the  State.  It  is, 
we  are  informed,  the  custom  in  Portugal  and  in  South 
Australia  to  return  to  the  cultivator  one-half  of  the  oil 
yielded  by  the  olives  he  delivers,  the  other  half  being 
retained  to  defray  the  expenses  of  maintaining  tiie  mill. 
We  would  advise  the  erection  of  a  mill  at  Qedong  gaol, 
available  for  the  extraction  of  other  kinds  of  oil  besides 
olive.     In  that  vicinity  Uie  almond  has  been  rather  ex- 


tensively cultivated.  One  gentleman  has  informed  as 
that  he  has  900  trees  in  full  bearing,  and  that  he  will 
plant  largely  next  year.  Some  cuttings  of  the  true 
Sultana  vine,  as  also  several  thousands  of  the  white 
mulberry,  have  been  distributed  by  the  Commissioners, 
with  a  view  of  aiding  in  the  more  general  adoption  of 
these  plants  for  Victorian  culture.  We  are  aware  that, 
for  yean  past,  measures  of  this  kind  have  been  adopted 
by  the  director  of  the  Botanic  Qarden  in  the  department 
under  his  control,  but  we  think  the  practice  should  be 
carried  out  more  extensively  throughout  the  colony. 
We  feel  warranted  in  reporting  to  your  excellency  that 
the  extensive  cultivation  of  flax,  if  carried  out  in  the 
first  instance  under  the  management  of  perssns  tho- 
ronp:hly  competent,  will  result  in  a  remunerative  industry^ 
giving  to  thousands  congenial  employment.  We  may 
mention  that  as  much  as  seven  and  a  half  millions'  worth 
of  flax  and  flax-seed  have  been  imported  into  Oreet 
Britain  and  Ireland  in  one  year ;  and  that,  according  to 
evidence  taken  before  a  Committee  of  the  British  House 
of  Commons,  scarcely  a  year  passes  without  the  Belfast 
and  Dundee  mills  working  short  time  for  want  of  the 
raw  material.  We  therefore  think  no  time  should  be 
lost  in  introducing  experienced  persons,  and  providing 
seed  and  machinery  for  the  full  local  development  of  tfau- 
as  well  as  other  important  new  industries  among  our- 
oolonisto.  In  our  opinion  prompt  and  decisive  action 
should  be  forthwith  taken  to  put  an  end  to  the  wasteful 
practice  hitherto  incidental  to  the  felling  of  trees  and 
the  stripping  of  bark  in  the  forests  of  Victoria.  We  are- 
at  present  considering  the  rules  and  reg^nlations  whieh> 
have  from  time  to  time  been  promulgated  by  the  Board, 
of  Land  and  Works,  for  the  cutting  and  removal  of 
timber  under  license,  and  for  the  prevention  of  waste  of 
such  timber,  in  order  to  ascertain  in  what  manner  Buch> 
rules  and  regulations  could  be  modified  so  as  to  provide 
a  greater  check  on  illegal  or  wasteful  catting  of  timber 
or  bark.  We  think  uiat  the  number  of  State  forests- 
should  be  increased  ;  and  we  concur  in  the  recent  action 
of  the  Board  of  Land  and  Works  in  proclaiming  new 
reserves  for  the  preservation  and  growth  of  timber  under 
the  63rd  section  of  the  Land  Act,  1869.  We  are  of 
opinion  that,  within  convenient  proximity  to  the  priil- 
cipal  railway  stations,  suitable  portions  of  land  should  be 
chosen  for  forest  nurseries,  where  trees  valuable  fbr- 
timber  and  other  purposes  might  be  economically  raised 
from  seed  in  large  quantities,  for  planting  out  in  the 
forests  and  reserves  of  different  parts  of  the  colony,  or  to 
be  bestowed  on  such  selecton  under  the  Land  Acts  as 
would  be  willing  to  plant  them  in  strict  accordance  with 
a  code  of  printed  instructions  on  aboriculture,  to  be  issued 
by  the  State.  In  all  the  g^reat  mining  districts  and  the 
densely  occupied  agricultural  areas,  every  encourage- 
ment idiould  be  afforded  to  tree  growth,  by  providii« 
State  nurseries.  In  addition  to  the  subrjects  enumerated, 
our  attention  will  be  given  to  the  inquiry  how  far  the 
production  of  wood-tar,  wood-vine^[ar,  wood-spirits, 
potash,  tanning  principles,  volatile  oils,  pitch,  turpen- 
tine, and  various  dyes  from  native  or  cultivated  trees 
and  shrubs,  can  be  brought  within  the  remunerative 
reach  of  local  artisans ;  and  it  will  also  be  our  object  to 
learn  how,  on  a  commercial  basis,  the  gathering  of  the 
seeds  of  native  trees  and  other  plants,  as  well  as  the  col- 
lecting of  resins,  gums,  medicinal  and  other  indigenous 
substances,  can  Ira  efficientiy  encouraged  by  public  or 
other  means. 

Industrial  plante,  hardy  in  Victoria,  in  reference  to 
which  farther  evidence  will  be  collected.— Oil-plants  :— 
OUve,  flax  (Unseed),  almond,  poppy,  Sinnif  (castor  oil), 
rape,  hemp,  earthnut,  sunflower,  hickories,  walnuts. 
Fibre-plants :— Flax,  hemp,  cotton,  remee  (grass  clotn), 
jute,  Phormium  (New  Zealand  flax),  native  Cypertu,  Ma. 
Paper-plants  :—8wordsedge     (^Lepidotpenm),      native 

stringy-bark,  Catuarina.  Silk-planta :  -Mulberry, 
AiliSiv,,  Bianut,  Japan  oak,  Maelura,  Sponta.  Fruit- 
planta: Figs,   almonds,   American  and  raisin  vines, 
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Eante  cnnant,  Eaiopetn  and  AmeriMar«abaKte,Udn*7, 
-dtestnot,  Feoan-not,  filbert,  he]<cia4Mit,iriatMia,f;immd 
nnt  or  pea-nnt,'trap8.  Condimest-iwitB:— iHnitnd, 
coper,  bitter  akiond,  aspmcnsga,  aniae,  conaadar,  oana- 
<waT,  dni,  olive.  Sugar-plants ; — BacMb,  -aarglunn,  maple, 
melon,  Beliantlnu.  Stondi-plantB : — Arrovioot,  miUat, 
Chineee  mountain  rioe,  syitHbw.  ISediciaBl<|^!tBts : — 
■Cinchona,  rhubarb,  aloe,  camphor,  aquill,  aoniite,  .hsm- 
lock,  henbane,  foxg^ye,  belUdonna,  boohu,  oolaqaimt) 
foppS,  gentian,  chmta,  Sn/thrma,  Sebma,  Pimdta,  jid^>, 
«weet  flag,  janiper,  liquorice,  TUfUfti,  V*rm*rwm,M^ie- 
bonu,  Amiea,  ^MhphtfUmH,  Tamcnmim,  -aenaa,  pepper- 
mint, coIchionm,sa3napatiUa,JU<Mie«rpiu.  Seait-plantB: 
— ^Damasoas  and  other  rooee,  lemon.  becgaBHt,  lave^Lar, 
patchouli,  gandol,  rosewood,  myall,  papnennint,  iratUe, 
orange,  melia,  JHOotparwit.  li^-pltaiiB '. — Hadder, 
Mffiron,  yarioas  woada,  CkrtAmmm,  JMaaiam,  oocfaiseal 
-caeti,  Taloma,  Taziona  native  plaiits  of  «ae  to  their 
barks  or  foliage.  Tanning-phuits  :— tinmaoh,  acotino, 
ralonia  oak,  Tarioiu  oaks  and  'wattles,  raiiiTe  ««*««»»", 
-native  kino,  varieosnative  trees.  Tea^pknta  ^— Ohinese 
-tea,  Assam  tea.  Gnm-planta : — ^Variaoa  aoaow,  tnga- 
«anth-oisti.  Beain-pltrnta :  —  VBriosa  inaas,  Canada 
balsam  trees,  mastix,  sandarcha,  Inuzis,  Japan  varnish 
-tree,  grass-tree.  Witdcer-pknts : — Various  osiars, 
-VBiioss  hardy  bamboos,  xerotes.  Bioom-planta: — 
Bioom-eom  and  others.  Hop-plant : — £bp  in  aervtsel 
-varieties.  Tobacco-plants: — Variaas  speciea  and  vari»- 
-ties  of  nicotiana.  Cork-plaoto: — Cork  oak.  Onlinory- 
-plants : — Various  sew  froita  and  vegetables.  IWder- 
plants : — Various  new  graasee,  cloveia,  and  other  herbs ; 
«arob-tree.  Plants  nsed  in  the  mam&otnie  of  -wwoUen 
eooia : — Boapwort,  teaael. 


PARIS  ASSOCIATION  OP  ABTISTS. 

The  annual  report  of  this  Bociehr,  presented  at  ageneial 
meeting,  held  at  the  Bcole  des  Beaux  Arts,  shows  how 
lar^e  is  the  artistic  element  in  France,  ^e  aaaoeiation, 
-which  is  founded  for  the  relief  of  its  own  members  or 
•their  widows  and  orphans,  nnmbm  at  present  more 
-fhan  3,600  adherents,  and  although  the  annual  subaorip- 
tioni8bntsix&ancs,andalife«ub8oriptionbut  100  francs, 
with  the  aid  of  donations  it  possesses  at  the  present 
moment  an  annual  income  from  the  funds  aanal  to 
JB1,467.  ^ 

In  consequence  of  the  sufferings  of  artists  daring  the 
late  war,  the  association  formed  a  oommittee  for  the  col- 
lection of  works  of  art,  for  side  in  aid  of  the  funds  for 
the  distressed;  the  committee  succeeded  in  obtaining 
more  than  200  works  of  art,  which  prodnoed  a  sum  equal 
to  £1,298,  the  auctioneer,  the  expert,  and  all  concerned 
^-ving  their  services  gratuitoasly. 

The  association,  during  the  year  1870,  distributed,  in 
the  form  of  pensions  and  temporary  assistance,  more 
than  £1,300,  besides  purchasmg  stock  to  the  extent  of 
.£2,476.  last  year  it  distributed  .£780  in  pensions,  and 
JE700  in  temporary  relief  medicine,  &c. 

The  association  confines  its  aid  rigorously  to  its  own 
aaembeia,  and  inaiBts  on  auhscriptiiniB  being  paid  op,  but 
it  aiTords  every  possible  facility  for  this  by  teeeiving 
monUilypaymentsofhalf  afianceoch;  moreover,  several 
of  the  members  have  subsoribed  sums  in  aid  of  their 
poorer  brethren,  to  whom  even  that  light  mbaoriptian  is 
«  burthen. 

The  benevolence  of  the  artists  was  called  into  opera- 
tion not  long  since,  by  the  misfortune  of  M.  Am»t^  ,nbx> 
lost  his  sight ;  the  assodatian  at  oaoe  offend  the  mi- 
«>rtnnate  painter  the  sum  of  £00  francs,  but  the  sale  of  a 
lactuie  enabled  him  to  decline  the  profaned  gift ;  a  com- 
mittee was  then  formed  to  collect  works  of  art  to  be  sold 
fwhu  benefit;  236  contributioiB  were  received,  almost 
aU  from  memben  of  One  association,  and  the  sslnmalinnd 
«  sam  equal  to  £6,481,  -withwhiehanannnitylaa  faaen 
^nrohased. 


T3>e-poBsio«ais  of  Hie  associatian  amoimtatthtpiBl 
time  to  seventy-five,  of  whom  twenty  aie  afkai 
Since  the  saoiety  warfonaed  it  has  adopted  lM)a|ba 
same  of  whom' have  -won  positioBs  whiehreAaiksa 
Bpon  the  benevolent  artists. 

Ite  list  of 'deaths  omoaigBt  the  memben  of  ihsaaod^ 
turn  during  the  past  two  years  is  a  sad  oae,  iaiUiM 
aaongrttiMmthetBlMtedaaaIptar,Follet,«hosslaulrU 
'Statue  of  the  feaiale  dave'oeated  was  oaen  at Iheiair 
national  Exhibilian  last  year,  and  who,  bug  in  wi; 
delicate  health,  is  said  to  have  died  for  -matti  jofi 
food  during  the  aiege;  Mosel-f  atio,  laariaepaiitesii 
keeper    of    tiie     mariaw    iiiimiishi    in   the  Lont, 
who  died  fram  excitemsBt  at  the  entry  ef  the  te- 
-maas ;    Bdier     de     la     Ohsvigaerie,    aaihsr  ti  ■ 
Im^fni^cal  dictionary  of  artists,  iriio  died  «f  laillfr 
oanght  in  an  ambulance,  to  which  he  had  dsntaUp 
self,  at  St  Malo,  during  the  siege ;  Jesssh  (Mia 
sculptor,  killed  in  ti»afiiur  of  Halmaison;  Haaifiv 
man,  painter,  aan  of  the  senlptor,  who  served  intinit 
campaign  of -the  Loire,  -and  afterwards  in  thuta^^ 
the  Hast,  and  died  of  his  wonnds  at  Basmbat;  Vitr 
GUraod,  painter,  itboKB  lost  work,  "The  Bird  Qkni;* 
waa  shown  at  the  Inter— tional  Ezhibitian  kit  ^ 
althoagfa  a  victim  of  oonanmptien,  persisted  indai;* 
dntyin  the  National  Ghiaid,amd  died  of  fatigiiedBi^lk 
siege ;  lleogodin,  painter,  atrook  -with  pattljai ■* 
ramparts ;   Charies  Borond,  painter,  killed  (t-Mi; 
Vincelet,  a  clever  flower  painter ;  Eichard,  itill»|^ 
of  the  Ecole  des  Beaux  Arts,  and  Conichon,  »*' 
sculptor,  all  three  killed  in  the  field ;  and  Hsb^ 
nanlt,  the  most  &moni  of  tiie  rising  artiitttf  AM 
killed  at  Bnzenval.  ^. 

Amongst  the  most  daveted  friends  of  art  ■''^ 
were  the  yonag  Doc  deliuyBea,  killed  at  t^^^ 
while  serving  with  the  Army  of  the  ^^''''*' ''^!u 
brother,  the  Doc  de  Chevreaoc,  perpetual  aeenia;**' 
association,  who  waa aoioosly  wounded  at  tlw «••■■ 

Many  other  artists  and  hcmosary  mtoiba)  ■  *• 
eociety  were  wounded,  and  many  morefasdtiaf*'*" 
destroyed,  and  ware  in  some  instances  nttadf  ■"** 

One  of  the  earUest  acts  of  the  society  afia'  "t^^X 


Ifttion  -was  to  lodge  the  mm  of  2,000  tam 


«tt<t» 


mm  oi  a.uwi  iM"  7;i_j 
Minister  of  Fine  Aits,  fbr  tiie  btmeflt  of  Ibt'**''' 
sufferers  by  the  -war.  _uj.«hikit 

During  the  reign  of  tihe  Oommnne  ^"f^JlXsit' 
seiveral  membeiB.  Oence,  srchibect,  kiltoi'"*'?^ 
Jules  Bonohet  aad  his  son,  struck  down  ia  ^vn^  , 
by  a  shell ;  Jules  Brandon,  captain  of  ayfLL. 
painter,  killed  at  tlie  Barritee  du  Maine;  the ^«||^ 
of  Paris,  honorary  preaident  of  the  society,  ^Ty 
end  is  but  too  well  known.  During  the  ""'''2» 
B.  Anet,  M.  Lanreas,  M.  Feirier,  and  M.  l**^j 
well  as  M.  Gatteaux,  the  famous  oolleetor  udp^ 
artists ;  and  Dr.  Fraigniaud,  one  of  the  '"'^^l!^^*^ 


of  the  association,  had  their  houses  and  pt'oP^Luei 
stroyed  by  flie.  Saeh  are  a  few  only  of  the  "^J^A 
which  the  war  drew  down  upon  the  memben  O'  ,^^ 
society,  to  tHiich  might  be  added  a  long  list  of  lin^ 
which,  for  twelve  momtha,  fell  heavily  "P^Tj'5 
artists,  many  of  -whom  paaaed  threngh  »^'°V_,  i 
eeverest  suffering,  often  utterly  without  "*  TjL  ti 
living,  and  HtUe  fitted,  from  constjtntwni  •»*  "J^rf 
endure  tbe  skiers'  privations,  and  snbsiit  on  toe 
fbod.  Itisaeadpioture,  thonriioolyaveiy"^'^ 
ticQ  of  it  is  here  <whihitod  to  pnnlio  view. 


KESTOEATION  OF  BTTHST  EDIHCBS 

PAEIS.  ^ 

The  Mnnieipal  Oounoil  of  Paris  has  i**"™??*!"^ 
recraasbruBtion  of  the  Kotsl  de  Ville  «!*»  "ngji- 
baais,  tint  is  to  asT^,  nni^  all  the  p«ii<n>  f '  ^  «« 
ing  which  laaain  smiiit^azed  by  <»«»?'  jjjjj, :  " 
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tluHsthebMkiMUndtiwfbnadatiMiat    Tluiraikiato 
be  tluDwn  open  to  pnblio  oompetition. 

Tba  rebnldifig  of  the  TnilariM,  which  had  been  an- 

noanced  in  error  as  determined  on,  is  not  Ukely  to  be 

mftdeztaken  at  present.     It  is  not  very  Iik^j  that  a 

BapnhlioaB  govetnmeat  will  waiffht  its  budget  at  the 

-pcaaeat  moinent  with  the  cost  of  re-erecting  the  most 

imfiMchial  monument  in  the  oapitBl ;  and,  moreover, 

l!,iu«t  diversity  of  opinion  ezisti  as  to  Qie  oooise  to  be 

yuMued.    A  proposal  put  forth  some  time  since  has  the 

^nwf  leeommenaation  of  appealing  to  the  popular  mind 

espeoiallj ;  the  plan  allnded  to  is  the  rebmlding  only  of 

tliJe  Ininit  wing  on  the  Bue  Bivoli  side,  with  its  oomer 

MkwiUion  to  nuutoh  that  on  the  water  side,  the  Pavilion 

oe  Viiae,  which  is  all  bat  nninjnred,  leaving  the  central 

povtian  free,  and  thus  extending  the  open   space  for 

pnblie  benefit  from  the  Flaoe  de  la  Contxn^  to  the  Place 

de  Osnonsel,  the  fii^e  of  the  Ijouvre  forming  the 

tbizd  aide  of  the  qnadnngle ;  this  arrangement  would 

be  very  similar  to  that  of  Uie  Palace  of  Veiaaillea,  with 

its  gnat  fore-court  and  fl«nlring  wings. 

It  may  seem  surprising  at  first  view  that  the  arohiteo- 
toxal  pOTtion  of  the  Saion  now  open  (and  what  it  may  be 
hsse  stated  in  parenUieeia  ii  no  w  announced  to  remain  open 
until  the  end  of  the  preseot  month  of  Jon^,  contains  no 
pxcieets  for  the  reconstmction  of  the  Hdtu  de  Ville,  and 
onlyiKie  for  that  of  the  Tuileries.    This  is  really  not 
ezteaordinary,  as  architects  who  hope  to  compete  for 
these  works  can.  scarcely  be  expected  to  lay  their  crude 
plans  open  to  others,  and  the  prodnotion  of  complete  sets 
of  dnwing  for  such  undertakings  is  a  formidable  under- 
taking.   Two   young   architects,    MM.    Chardon   and 
lismbert,   torm,  however,  exceptions  to  the  rule,  they 
having  sent  in  a  series  of  elaborate  plans  for  the  com- 
pute reatotation  of  the  palaoe,  with  this  diffisrenoe,  how- 
evtc,  that  they  propose  to  make  a  grand  public  way  in 
the  centre  of  the  new  building,  comepondmg  somewhat 
to  the  ^xeat  portioos  of  the  Louvre,  which  would  thus 
give  direct  thoroughfare  from  the  Place  de  la  Conoorde 
to  ibe^  Bue  de  louvre,    opposite  the   church    of  St. 
Gesmain  rAuxerroia.  Sooh  an  arrangement  would,  in  the 
event  of  the  Tuileries  being  used  as  the  residence  of  the 
chief  of  the  government,  have  the  aeiions  inconvenience 
of  cutting  the  ground>A>ar  into  two  portions,  as  is  the 
caae  with  the  Louvre  at  psssent. 
M.  Viollet-le-Suo  proposes  that  the  Tuileries  shall  be 


and  the  projeota  put  fnth  under  sneh  oinmaistanoeai 
cannot  &il  to  supply  valuable  opportunities  of  stad^. 
The  decision  of  the  municipal  council  in  fovonr  of  publio 
oompetition  in  the  case  of  Uie  Hdtel  de  Yille  adds  to  the 
general  interest.  The  administration  is  now  oocnpieA. 
with  the  dqtwing  up  of  the  details  of  the  plan,  which, 
before  being  submitted  for  competition,  will  be  eyBminsA 
and  approved  by  the  council. 


NOTES   OS  ABT. 


M.  Charles  Blanc,  director  of  Beaux-Arts,  will,  it  ia 
stud,  immediately  after  the  close  of  the  Sa/on,  oUbt  a  sum 
equiil  to  £120  for  the  best  landaeape  sent  in  for  competi- 
tion, the  subject  to  be  selected  by  M.  Corot.  The  idea 
of  classification  of  works  of  art  in  exhibitions  has  often, 
been  mooted,  and  there  is  certainly  something  illog^ioaL 
in  competition  amongst  all  dames  in  oil  painting. 
Perhaps,  should  the  proposed  competitiou  have  a  sat»> 
factory  result,  we  may  in  future  see  the  medals  for  oil 
paintings  divided  into  classes,  as,  for  instance,  figure 
pieces,  portraits,  and  landscape.  At  any  rate,  the  idea  of 
a  landscape  competition  is  a  nappy  one,  and  if  successful 
must  lead  to  further  innovations.  The  number  of  medal»- 
usually  given  at  the  annual  exhibitions  in  Paris  in  the 
class  of  painting  which  includes  water-colour  drawings 
and  works  in  pencil,  chalk,  pastel,  or  any  other  manner, 
is  forty.  The  prizes  for  uie  present  year  are  not  yet 
awarded,  but  in  1870  tiie  medals  were  distributed  a» 
follows: — 24  for  figure,  11  for  landscape,  4  for  portrait, 
and  only  one  in  the  whole  sab-class  of  water-colour, 
chalk,  or  other  drawings.  In  former  times  medals  were 
awarded  of  three  classes,  and  thus  landsoape  paintem,. 
those  who  aimed  only  at  the  more  modest  forms  of  com- 
position, and  painters  of  inanimate  objects,  obtained  a. 
due  amount  of  notice.  At  present,  the  medals  are  all  of 
the  same  value  and  denomination,  whether  given  for  a 
splendid  composition  of  the  highest  class  or  a  well-painted 
portrait ;  the  only  higher  rewards  that  exist  is  the  medal 
of  honour,  one  only  of  which  is  given  in  painting  and 
another  in  sculpture  in  most  years,  and  the  decorationa 
of  the  legion  of  honour.  ProbablT  no  class  su£fei8  by 
-    ...  J  •     .  J      .  ,     „    I  this  arrangement  so  much  as  landscape  painters,  who, 

lehnitt  on  a  grand  scale,  so  as  to  render  it  notonlv  fit !  ^jg^^nga  lgnJl,jg™ignotl,^inguffloi,nj;egte,mbymo8t 
&K  the  raidenoe  of  the  chief  of  the  state,  but  to  include  i  j^ieB  tooausetLem  to  award  ene  ofl  the  uniqae  daaeof 
is  desirable  to  have  in  the  immediate  |  medals,  obtain  for  years  no  reoegnitfon  whatever  of 


SQoh  offices  as  it 

viciiiity  of  the  monarch  or  president  of  the  Bepublic 
Tb0  old  palace,  as  H.  Viollet-le-Duc  says,  was  one  of  the 
most  inconvenient  imaginable,  all  the  rtate  rooms  open- 
ing one  out  of  the  other,  and  therefore  very  ill-adapted 
far  large  aasraablies.  When  tiie  new  buildings  of  the 
Loavre  were  erected,  accommodation  was  found  in  them 
tot  the  residence  of  two  ministers,  the  Minister  of  State 
and  of  the  Beaux  Arts,  and  also  for  that  of  the  Super- 
intendent  of  the  Beaux  Arts,  U.  Neuwerkerke.  M. 
VioIlet-le-Duc  would  apparentiy  make  these  an  integral 
poartMm  of  the  Tuileries  itselt  But,  as  already  st^ed, 
the  moment  for  the  rebuilding  of  a  palaoe  is  scarcely  yet 
anivsd. 

Am  r^ards  the  Hdtel  de  TiOe,  H.  Viollet-le-Dao 
daolarea  it  to  have  been  more  incommiodious  than  even  the 
Tuileries,  and  in  ito  re-constmotion  he  proposes  a  totally 
opposito  plan  to  that  advocated  in  the  case  of  the  latter. 
Xbe  Hdtel  de  Ville  has  heretofore  been  not  only  the  resi- 
dence of  the  Prefect  of  the  Seine  and  the  scene  of  all 
great  municipal  fgtes  and  entertainments,  but  the  centre 
of  all  the  public  offices  belonging  to  the  city ;  and  not 
only  were  the  various  departments  crowded  in  the  most 
inoonTenient  manner,  but  an  immense  building  opposite, 
alao  burnt,  was  required  to  give  additional  spuse  for  the 
office*  of  the  engineers  who  lud  the  direction  of  the  water- 
atml^,  sewage,  and  other  pnblio  sarvioes. 

It  la  not,  often,  hap^y,  that  the  reoonstrootian  of 
ami  pnMio  estahlithmeata is  suddenly  foioed  npona  city, 


years 
their  efforts  and  talent.  Again,  the  award  of  one  medal 
in  the  class  of  water-colour,  chaik,  and  all  other  kinds  of 
drawings,  in  which  class  there  ware,  in  1870,  asnony  as* 
1,238  works  exhibited  by  oonsideisbly  more  than  half 
that  number  of  artists,  is  evidently  insufficient  It  i» 
tme  that  the  proportion  of  medals  awarded  tolandsoapee 
was  considerable ;  but  it  is  evident  thaf  one  class  or  tiie 
other  must  almost  always  suffer  by  this  heterogeneon» 
oompetition,  and  it  will  be  a  highly  setjafactory  thing  for 
art  should  i/L  Charles  Blanc  cause  the  inauguration  of 
a  better,  that  is  to  say,  more  gradnatedand  defined  system 
of  rewaids. 

ffinoe  the  above  was  in  type  the  list  of  awards  niad» 
by  the  juries  of  the  Salon hais  beenpublished.  The  jurie* 
have  followed  the  desires  of  M.  Charles  Blanc,  and  have 
been  sparing  of  superior  medals.  It  was  arranged  that 
in  caae  of  all  tiie  first-class  medals  not  being  awarded  in 
any  class  two  second-class  medals  r^fg^*"-  be  given  in 
place  of  each  first-class  medal  wiAheld.  In  the  class  of 
paintings  and  drawings  the  jury  has  onlf  awarded  four 
out  of  eight  first-class  medals,  and  has  in  consequence 
increased  the  namber  of  second-class  medals  from  sixteen 
to  twenty-four ;  in  the  class  of  sculpture  the  iury  has 
awarded  only  two  instead  of  four  first-class  medals,  and 
has  increased  the  number  of  the  seoond-daas  of  awards 
from  eight  to  twelve.  The  jury  has  also  exercised  it* 
power  of  swarding  hononxabla  mwitinn  in  twdve 
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in  the  claw  of  painting,  one  in  that  of  sonlptnre,  and 
five  in  the  class  of  engraving  and  lithography.  The 
grand  medal  of  honour  is  awarded  to  M.  Jules  Breton, 
whose  clever  realistic  pictures  of  French  peasants  are 
■well  known.  His  two  pictures  now  at  the  Sofon,  "  La 
Fontaine"  and  "  A  girl  watching  Oowe,"  have  attracted 
great  attention. 

The  contributions  of  French  artists  to  the  fund  for 
the  relief  of  the  sufferers  from  the  great  fire  at  Chict^o, 
collected  by  MM.  Gonpil  and  Co.,  have  been  sold  in  New 
York,  and  fetched  the  respectable  sum  of  38,087  dollars, 
or  upwards  of  £7,617.  Amongst  the  most  remarkable 
items  were  "  line  Italienne,"  by  Cabanel,  which  sold  for 
800  dollars ;  "  A  Souvenir  of  Mount  Sinai,"  by  G^rome, 
1/035  dollars;  "Industry,"  by  Merles,  2,000  dollars; 
"  Allan  Macaulay,"  by  Horace  Vemet,  1,300  dollars; 
"Spring,"  by  Williams,  925  dollars  ;  and  a  sketch  of  a 
sol<Uer  of  the  time  of  Iiouis  XIII.,  by  Meissonier,  2,275 
dollars.  Seeing  the  number  of  pictures  that  now  find 
fheir  way  to  America,  and  the  large  prices  for  which 
they  sell,  ^e  exorbitant  rates  lately  obtained  in  London 
and  Paris  are  not  surprising. 

Amongst  the  recent  acquisitions  added  to  the  Paris 
museums,  a  work  by  an  English  artist  is  remarkable. 
This  is  a  charming  portrait  of  a  lady,  drawn  by  Sir 
Thomas  Lawrence,  and  presented  to  the  Louvre  by. 
Madame  Duereit  do  Villeneuve.  It  is  placed  in  the 
small  pastel  room.  The  Louvre  has  also  added  to  its 
stores  two  remarkable  pictures,  a  "Descent  from  the 
Cross,"  by  Roger  Van  der  Weyden,  bequeathed  to  the 
nation  by  M.  Misbain  Moage,  and  "Peter  denying 
his  Master,"  by  the  brothers  Sinans,  presented  by  M. 
Jules  Valine.  The  museum  of  coins  and  medals  at  the 
HOtol  des  Monnaies,  the  Mint  of  Paris,  has  just  placed 
two  new  cabinets  at  the  top  of  the  ^rand  staircase ;  one 
of  these  contains  a  complete  collection,  or  what  is  said 
to  be  so,  of  the  postage-stamps  of  every  country  in  the 
world,  not  disfigured  by  the  obliterating  stamp,  but  clean 
and  fresh  as  from  the  hands  of  the  printer.  The  other 
cabinet  contains  a  variety  of  highly  valuable  and  inter- 
esting objects,  including  a  collection  of  antique  medals 
in  very  good  preservation,  and  an  immense  gold  ring, 
bearing  the  cypher  of  Chilperic  II. ;  this  interesting 
relic  was  found  at  Toumay,  and  presented  to  the  museum 
by  M.  Lecavalier,  of  Caen. 

The  Prince  Albert's  Memorial,  H^de-pork,  is  ap- 
proaching completion.  Mr.  J.  B.  Phihp  has  completed 
his  two  sides  of  the  marble  base,  illustrative  of  ardiitec- 
ture  and  sculpture.  The  figures  in  bas-relief,  89  in 
■nmber,  display  on  one  side  a  line  of  illustrious  archi- 
tects, and  on  the  other  a  company  of  eminent  sculptors. 
The  Standard  says  the  earUer  masters  are  of  course 
creations  of  the  brain,  more  or  less — men  of  the  noblest 
mien,  draped  after  the  sculptor's  idea.  Mr.  Philip  has 
dealt  wisely  and  liberally  with  his  representative  men. 
The  choice  is  perfect  Each  country  and  nationality 
which  has  favoured  the  arts  in  question  finds  a  place  in 
the  composition.  Glancing  at  tjie  ancients,  the  Hirams, 
Bezaleels,  Cheops,  and  Sennaceribs,  we  touch  upon  the 
Phidian  era,  and  mighty  names  succeed  to  mighty 
names  too  numerous  to  particularise  here,  until  we  are 
set  down  in  the  lower  spheres  of  our  own  and  neighbour- 
ing countries  among  lesser  men.  Suffice  it  to  say  that 
there  is  hardly  a  known  sculptor  or  architect  of  dis- 
tinctive ^nius  omitted.  What  Mr.  Philip  has  achieved 
for  his  histories  Mr.  H.  H.  Armstead  is  doing  for  music, 
painting,  and  poetry,  but  has  not  quite  completed  his 
labours. 


or  thennometrio  fluctuations  are  determined,  tevwli  tta 

fact  that  an  actinometer  that  shall  determine  the  dia«Di«l 

power  of  light  by  a  graduated  scale  is  by  no  moaM  the 

impossible  thing  that  many  physicists  have  long  bdiered 

it  to  be.    If  a  hydrometer  be  left  immersed  m  a  Uqmd 

which  has  the  property  of  altering  ito  specific  gatiiy. 

according  to  the  intensity  of  the  light  to  the  Mtion  rf 

which  it  is  exposed,  the  hydrometer  will  sink  and  lueby 

each  variation  in  the  luminous  intensity ;  and  this  Totol 

motion  of  the  hydrometer  can,  by  obvious  mean*,  be  ntts 

converted  into  circular  motion,  like  the  common  barom^ 

with  the  round  dial,  or  its  indications  may  be  registeni 

by  means  of  a  graduated  vertical  scale.    One  part  mA 

of  nitro-prusside  of  sodium  and  perchloride  of  iron, 

dissolved  in  five  purts  of  water,  yield  a  solution  whichu 

decomposed  by  the  action  of  light,  although  it  remaini 

stable  for  a  long  time  when  kept  in  the  dark.    1° Ji™* 

of  this  decomposition,  prussian  blue  is  precipitated,  at 

the  specific  gravity  of  the  fluid  is  so  altered  in  conis- 

quence  that  a  hydrometer,  if  immersed  in  the  BolotKa 

when  brought  out  into  the  light,  wiU  gn^ually  sink  u 

the  solution  becomes  less  dense  from  the  deposit  Uut » 

gradually  formed.    This,  however,  does  not  provide  tte 

means  of  continuous  registration,  as  the  solatirai  Ji» 

described  does  not  re-compose  in  the  dark.    It  u  «»m 

that  this  desideratum  is  on  the  verge  of  being  obUmed, 

a  solution  having  been  nearly  perfected  which  pof"" 

every  requirite  feature  for  the  effective  regi»treb«  of 

the  intensity  of  luminous  action.    Another  methw  i» 

actinometry  is  based  on  the  liberation  of  cerluaj"* 

from  liquids  by  means  of  light.     Peroxalate  fff^J 

when  exposed  to  light  as  an  acjueous  solution,  oww' 

carbonic  acid,  protozalate   of  iron  being  png™?" 

The  pressure  of  the  liberated  gas  may  be  "*'?'" 

metric  purposes,  by  means  of  the  rise  or  fsB  «  "5 

liquid  in  a  tube  to  which  the  liberated  <»rl»»«»rj 

gas  has  access.    In  like  manner  is  this  acid  I'lf^ 

from  a  mixture  of  a  saturated  solation  of  oxslic  a 

nitrate  of  uranium. 


KOTES    ON    8CIENCR 


A  discussion  that  is  going  on  among  scientific  photo- 
vphers,  relative  to  meters  for  guaging  the  power  of 
[ht  by  means  analogous  to  those  by  which  barometric 


When  lecturing  at  the  Royal  Institution, »"  "?"''^* 
tutes  for  Gunpowder,"  Mr.  Ab«l,  F.R.8.,  chief  di^ 
of  the  War  Department,  commented  on  picw  P""^' 
which  he  considered  one  of  the  safest  of  the  !'<»'"■  ?' 
plosives,  and  therefore  weU  adapted  for  «1*P"^^ 
Nitro-glyoerine,  which,  in  its  pure,  l»qm4»^' Tv^ 
of  the  meet  dangerous  of  explosive  compomiM.  i*i  ?~" 
converted  by  Mr.  Alfred  Noble  into  the  lohd  Joro 
termed  dynamite,  and  thus  brought  within  *«  "»«« 
safe  and  convenient  use.    When  contrasting  the  po 
respectively  of  dynamite,  gun-cotton,  and  K""??  j^ 
the  lecturer  said  that,  in  respect  of  mere  power,  tB« 
two  were  about  equal ;  but  the  latter  could  n«  <»  Tj 
factorily  replaced  by  these,  or  any  other  k''>°.'"J^J 
explosive,  for  certain  kinds  of  work  in  which  the  grw 
action  of  the  gunpowder  was  a  specially  valusWete^ 
One  great  objection  to  nitro-glycerine  had  »"^  ■  j 
its   being  a    fluid;  but   sinS.  Mr.    Noble   had  ffl«» 
it    with    finely-divided    silicious    earth,    ana      ^ 

it  into  a  pasty  mass  (<lyn»""'t«)'.  ,""?"„  thii 
no  longer  any  danger  to  be  apprehendett  i™^. 
cause ;  and  its  explosive  force,  when  most  a^vantt^  ' 
employed,  is  about  six  times  greater  than  that  <»  » 
powder.  The  chief  advantages  of  dynamite  snd«^ 
pressed  cotton  were  a  saving  of  time  «>"  '  jjd 
tunnelling  or  in  blasting  hard  rock,  a^^  >''$  "L  ;"  ,irk 
removal  of  submerged  wrecks.  The  best  effecto  in  ^ 
of  this  latter  kind  were  obtained  by  e'"P'»y'"».i„, «»! 
more  violent  explosive,  to  produce  «ten8i"  «»»■  8  ^ 
shattering,  foUowed  by  gunpowder,  whi(*  Ma  »»  ^j^, 
displacing  effect.  Concerning  picno  «a<l  »""  -^^ 
Professor  Abel  said  that  a  mixture  of  """"""""Uon  bj 
with  saltpeb-6  proved  Oie  least  •fW^J",  *°  ^i^^^„dy  ex- 
blow,  thM  contacting  remarkably  with  the  vi»^J^  J^^ 
plosive  mixtures  of  potassium  pKa^tewUcn^^  ^j^j_^ 
made  the  subject  of  expenment  in  ■"^"""rj^-t-of «>(«*« 
of  ammonium  picratewitii  saltpetre  and  chlorate  o'l- 
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although  leaa  expIosiTe  than  when  the  potaminm  or  barinin 
piomtes  are  sinularly  uaed,  are  connderably  moie  so  than 
gonpowder,  and  the  saltpetre  mixture,  which  has  been 
called  "  picric  powder,"  has  been  shown  br  extensiye 
experiments  to  be  as  safe  as  powder  in  mannbotnre  and 
oae,  and  as  permanent  in  character,  shells  charged  with 
it  haTing  Men  repeatedly  fired  from  gnna  of  a  large 
calibre  with  heavy  powder  charges;  and  there  conse- 
quently appeared  strong  reason  for  placing  confidence  in 
tiiis  material  as  fulfillmg  the  conditions,  in  regard  to 
safety  and  power,  of  a  very  efficient  powder  for  shells. 

Mr.  Spottiswoode,  F.R.S.,  in  the  course  of  a  lecture 
on  "Optical  Phenomena  produced  by  Crystals  sub- 
mitted to  Circolarlv  Polarised  Light,"  wMoh  he  delivered 
1>efiore  the  Boyal  Institution,  exhibited  the  phenonema 
by  means  of  a  plate  of  mica  split  to  such  a  thickness  that 
one  of  the  two  rays  into  which  plane  polarised  light  is 
divided  on  entering  it,  is  retarded  by  an  odd  number  of 
qnarter-wave  lengths  behind  the  other.  This  contriv- 
ance is  known  by  the  name  of  a  "  quarter  undulation 
plate."  In  terms  of  the  wave  theory,  light  was  said  to 
be  "circularly  polarised"  when  the  vibrations  were 
circular,  as  distinguished  from  plane  polarisation  when 
they  were  rectilinear. 

What  is  the  nature  of  a  diatom  P  This  question  is 
one  that  will  interest  every  possessor  of  a  microscope. 
Professor  Weiss,  of  Lemburgh,  demonstrates  that  the 
ailioions  investment  of  diatoms  has  cellulose  for  its  base. 
He  shows  that  silicious  coal  is  capable  of  polarising 
lig^bt,  and  that  it  contains  iron  oxide  compounds ;  and  he 
oontoids  that  each  frustule  of  the  Diatomaceae  is  com- 
pooed  of  numerous  minute  but  individualised  cdls. 

It  is  suggested  by  Dr.  Morton,  of  New  Jersey,  in  a 
recent  number  of  the  Olumieal  New;  that  when  a  magic 
lantern  is  so  arranged  that  its  optical  system  is  vertical 
inatead  of  being  horizontal,  the  objective  may  be  sup- 
planted by  an  empty  watch  glass.  A  striking  popular 
illoatration  of  refiaction,  and  its  relation  to  the  forma- 
tion of  images  by  means  of  lenses,  may  be  arranged  in 
the  following  manner: — First,  fill  tiie  spherically  curved 
watch  glass  by  means  of  liquid  having  a  low  refractive 
power — water  for  example — and  then  throw  an  image  of 
any  striking  object,  such  as  a  statue,  on  the  screen. 
Next  remove  the  watch  glass,  empty  out  its  contents, 
and  replace  them  by  a  liquid  having  highly  refraotonr 
powers— chloride  of  tin,  for  example.  The  image  will 
be  indistinct  until  the  lens  is  brought  nearer  to  tiie  ob- 
ject, the  image  on  tiie  screen  being  of  course  larger  than 
it  was  pieriously.  He  sugg^ests  that  this  method  might 
be  appued  to  the  measurement  of  indices  of  refraction. 
Bloid  lenses  having,  we  believe,  originated  in  this 
country,  it  was  scarcely  to  be  supposed  that  the  proper- 
ties  of  fluids  of  different  degrees  of  refrangibility,  when 
Bndosed  in  curves  of  glass,  were  overlooked ;  still,  the 
idea  of  the  American  physicist  is  excellent  as  a  popular 
means  of  showing  the  phenomena  of  refraction.  In 
itating  that  the  L^tmayer  view  lens  (which  is  composed 
yt  two  single  meniscus  lenses  made  of  crown  glass)  com- 
pares favourably  with  the  "  best  corrected  lecses,"  Dr. 
Uorton  must  be  held  as  speaking  of  American,  not 
Snelish,  corrected  lenses,  for  when  tried  side  by  side 
iritb  the  doubletsofany  of  our  leading  London  opticians, 
lie  Lentmayor,  or  American  doublet,  is  found  to  be  greaUy 
nferior,  unless  when  the  diaphragm  is  reduced  to  a  very 
onall  proportion  of  the  focal  length,  and,  under  these 
orcnmstances,  a  pair  of  meniscus  spectacle  glasses  will 
pve  a  good  image.  We  have  seen  Lentmayer's  lenses 
Mted  side  by  side  with  those  of  London  manufacturers  ; 
Hsd  when  large  apertures  were  used,  the  latter  were  so 
nnch  superior  to  the  former  as  to  preclude  the  idea  of 
tlose  comparison.  Besides,  the  American  Lentmayer 
combination  was  first  made,  and  its  principle  of  partial 
kohromatiaation  first  enunciated  in  this  country,  by  Mr. 
Towson,  who,  in  or  about  1847,  contributed  a  paper  on 
lihis  subject  to  the  Phihmphieal  Uagaant. 


The  late  Sir  John  Herschel  was,  perhaps,  the  most  inde- 
fatigable investigator  into  the  laws  which  regulated  the  de- 
composition of  numerous  substances  by  exposure  to  light. 
The  various  processes  introduced  by  htm,  in  which  iron  (in 
conjunction  with  cyanogen  and  potassium),  gold,  silver, 
mercury,  platinum,  and  the  colouring  matter  of  fiowers 
were  used,  are  now  matters  of  history,  and  were  described 
by  him  in  the  JfAilotophieal  Jlagtttitu  of  the  period.  At 
the  last  meeting  of  the  Photographio  Society,  a  paper 
by  Professor  A.  S.  Herschel,  B.A.,  "  On  some  Earlr 
Glass  Pictures  produced  by  the  late  Sir  John  Herschel, 
was  read.  These  pictures  were  originally  three  in 
numbur,  and  were  tiie  first  photographs  on  glass  that 
were  produced.  One  of  them  was  subsequenUy  frao- 
tured,  hence  two  only  now  remain.  The  subject  of  these 
early  photographs  is  the  old  4S-feet  telescope  at  Blongh, 
and  by  the  sub^ject  delineated  the  date  of  the  production 
of  the  pictures  is  now  ascertained  to  have  been  September, 
1839.  Tliat  year,  it  may  be  observed,  was  not  alone 
memorable  a«  having  been  that  in  which  the  first 
photo^fraphs  on  glass  were  obtained,  it  was  also  the 
year  m  which  the  famous  discovery  of  M.  Dag^ene 
was  first  announced ;  and,  further,  in  the  beginning 
of  that  year  also,  Mr.  Fox  Talbot  read  before  the 
Boyal  Society  his  first  paper  on  the  subject  of  his  in- 
vestigations on  the  photographic  properties  of  nitrate 
and  chloride  of  silver,  aM  exhibited  at  an  evsning 
meeting  of  the  Boyal  Institution  a  number  of  pboto- 
giapha  he  had  taken.  It  was  when  trying  to  ascer- 
tain how  far  organic  matter  was  indispensable  to  the 
rapid  discolouration  of  silver  salts,  that  Sir  John 
Herschel  was  led  to  try  the  process  by  which  the 
first  pictures  on  glass  were  obtained.  He  mixed 
together  a  solution  of  nitrate  of  silver  with  a  solution 
of  common  salt,  both  being  so  much  diluted  as  merely 
to  form  a  liquid  that  was  only  slighUy  milky.  This  was 
poured  into  a  somewhat  deep  vessel,  on  the  bottom  of 
which  lay  a  very  clean  glass  plate.  After  several  days, 
when  the  chloride  had  precipitated,  the  greater  part  of 
the  liquid  was  drawn  off  by  a  syphon,  and  the  last 
drops  carefully  drained  away,  onip  by  drop,  by  a 
syphon  composed  of  a  few  fibres  of  hemp,  the  glass 
remaining  unmoved  till  quite  dry.  It  was  now  found 
to  be  coated  with  a  uniform  film  of  chloride  of  silver, 
of  delicate  tenuity  and  chemical  purity,  which  adhered 
with  considerable  force,  and  was  scarcely  sensitive  to 
light.  A  solution  of  nitrate  being  now  applied  to  the 
plate,  which  was  done  by  dropping  it  on  and  tilting  it 
gentiy  until  it  spread  over  the  surface,  it  became  so 
sensitive  as  to  yield  a  picture  when  exposed  in  the 
camera.  When  the  image  was  sufBciently  well  im- 
pressed, a  solution  of  hyposulphite  of  soda  was  carefully 
applied ;  and  when  the  imaga  was  thus  fixed,  and  the 
ilate  subseqnentiy  dried,  an  impressioncould be  obtained 
jy  using  it  as  a  negative.  The  two  existinjj  plates  were 
backed  by  being  smoked  all  over,  and  this  gave  them 
somewhat  the  appearance  of  daugnerreotypes. 

Lieutenant  Abney,  B.E.,  has  published  before  the 
Photographic  Society  some  researches  of  a  valuable  kind 
concerning  the  action  of  light  or  bichromated  films.  He 
bad  previously  discovered  and  utilised  the  &ct  that 
if  the  development  of  a  carbon  print  ,were  delayed  for 
some  hours,  the  result  was  an  over-spread  picture. 
Having  investigated  this  action  on  the  sensitive  surface, 
he  subsequently  snggasted  that  inasmuch  as  the  image 
on  the  undeveloped  tissue  increases  by  time,  a  P}"*'"* 
might  receive  only  half  the  exposure  in  the  hght,  and 
tiien  be  laid  aside  in  the  dark,  until  the  action  that  goes 
on  in  darkness  has  sufficed  to  put  it  in  the  same  state  as 
a  print  that  had  received  its  fuU  measure  of  exposure  in 
the  printing  frame.  In  iUoatration  of  the  feasibUity  of 
this,  he,  in  April  last,  submitted  to  theabove  society  some 
prints  produced  according  to  tiiis  principle;  wid  m  the 
^eofphoto-Uthographio  bransfers  he  had  found  that 
an  expMure  of  the  prepared  paper  under  Uie  negative  for 
only  ton  seconds,  foUowed  by  retention  m  Uie  dark  for 
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aboot  tiwwity^fiMw  lioiiH,  npve  fliUy  iiiipiiinil  traiirfan« 
th»  iiikiDg  luving  been  elboted  when  the  imperfectly 
ezpoMd  print  waa  remov«d  from  the  printing  ftsme. 
Since  that  time  he  hmd  been  Mndiioiuly  foUowing  this 
track,  and  on  Taeaday  he  commmiioated,  as  the  result  of 
fiurtturixrvestigatioii,  the  &ot  that  if  biohromated  paper 
wem  ei^Msed  under  the  negative  for  only  half  a  second, 
the  action  tfaaa  instituted  oonld  be  oontinoed  by  'with- 
drawing the  sensitive  paper  fixnn  the  light  and  exposing 
it  t»  the  action  of  a  y^ow,  an  orange,  or  a  red  light. 
The  deoompositioii  set  np  by  the  white  or  aotinioally 
active  light  is  continaed  by  those  rays  iHiioh  have  been 
popaliu-ly  oonaiderod  as  being  quite  ineflbctive  in  so 
hi  as  chemical  enogy  is  conoerned.  Hie  experiments 
of  LientL  Abney  are  oorroboratrre  of  those  made 
by  11.  Bdmond  Becqaerel,  who  first  discovered  the  won- 
deiAil  pvoperfy  of  the  varions-ooloiired  n^s  as  above 
indioaisd.  lii  the  ooorse  of  his  researches  on  tbe  chemi- 
cal radiations  which  aooompany  the  solar  and  electric 
light;  M.  Becqnerel  found  that  rays  which  cannot  pro- 
duce a  sensible  impzesdon  upon  a  prepared  substance 
out?  of  tbe  sphere  of  ail  radiation,  may  continue  in  a 
Te^  eoMgetic  manner  an  action  whidi  di^nnt  nya 
haw  begun  to  exercise  upon  it  The  first  of  these  he 
'  designated  "  exoiting  tays ;"  tiie  otiien,  "  oontinnating 
ta^."  The  first  e:q)eiimeiit  made  to  establish  tins  law 
was  as'  ftrflows : — A  dieet  of  p^>er,  having  been  pro- 
pared  with  bromide  of  potassium  and  nitrt^  of  silver, 
two  pisees  of  similar  sixe  were  cut  off  and  placed  at  the 
botiMn  of  a  wooden  box,  and  were  tiien  covered  entirely 
witii  ametal  plate,  the  middle  of  which  wasootont  so  as 
to  represoit  a  bouquet  of  flowers.  Thiswasthenexpeaedto 
tho  fight  of  a  cloudy  Ay  for  one  second,  and  when  the 
papers-were  taken  out  and  examined  by  the  fbeble  light 
of  a  tapet^  only  a  few  &int  traces  of  an  image  were  visiole. 
One  of  these  sheets  was  then  placed  under  a  plate  of  red 
glass,  and'  exposed  for  four  hours  to  the  diffused  light  of 
a  northern  sky,  tiie  result  being  that  at  the  end  of  that 
time  the  phantom  image  had  bMn  develojied  into  one  of 
great  intensity,  the  whites  of  the  piotare  remaining 
perfeetiy  pure.  The  second  sheet  was  kept  in  the  darl^ 
and,  when  examined,  it  had  undergone  no  change.  So 
long  ago  as  1842,  the  use  of  the  "oontinnating  g^aas" 
was  suggested  as  a  means  of  securing  instantaneous 
pictures,  but  the  matter  was  in  a  great  measore  allowed 
to  remain  in  abeyance  until  1847,  when  the  the  late  M. 
Olandet  made  a  oommnnioation  on  the  subject  to  tlie 
Boyal'  Society.  It  a^fain  tOl  in  dtauetudb  onttt  tlto 
present  time,  whrai,  owing  to  the  practical  and  ntilftarian- 
tum  given  to  it  by  Lieut.  Abney,  it  seems  destined  to  be 
recognised  univenally  as  a  great  power  in  ttie  hands  of 
the  practical  photographer.  When  tested  by  the  speotto- 
aoope,  tiie  orange  rays-  of  the  spectmm  are  found  to 
possess  more  of  this  "  oontinnating  "  energy  than  any  of 
the  others* 
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laihrn.  Oont  in  the  Bar  fbr  Vnel.— An  Illinoia  paper 
says  thatin  Harding  County  in  that  state,  hi^etto  farmers 
came  twenty  and  tiiirty  miles  for  coal,  and  often  waited 
at  the  coalbanks  three  days  and  nis^ta  fop  tfadr  turn 
to  get  coal,  during  which  tune  their&uiilies  were  saved 
only  by  bnming  com,  and  the  oonsdentious  scruples  of 
almost  any  man  against  such  auss  of  the  gnat  staple  of 
food  would  have  mellowed  down.  Com  is  <mly  sixteen 
cents  per  bushel,  fifteen  or  twenty  miles  from  tiie  rail- 
road ;  as  it  is  worth  six  cents,  per  bushel  to  haul  it  to 
market,  reduces  the  prioe  to  twelve  oenta.  At  thisprioe 
It  IS'  ofaet4>er  fhel  Oiaa  ooal  at  five  dollars  per  ton.  At 
this  time — and  ii  will  oontinne  all  winter,  unless  coal 
beeomes  more  plentiful  and  cheaper— thousands,  if  not 
rnUHons,  of  bndids  of  oom  will  be  used  in  Nortiisrn 
loisa  for  fbeL 


Hwe  giuwii  Sagar. — )&.  Jaaua  Oaird,  inalattBta> 
the  Timtt,  says :— "  We  import  annually  about  2,000,(IM 
tana  of  wheat  and  700,000  tons  of  sugar.    Oar  fiinign. 
supply  of  these  two  great  articles  of  oonsnmptioB  is  thni 
in  the  proportion  of  nearly  3  to  1.    Adding  the  boos 
supply  of  wheat  and  converting  the  whole  into  floor,  tbe 
«"""«1  consumption  per  head  is  something  over  foor  of 
floor  to  one  of  sugar.    Kext  to  bread,  sugar  has  thub^ 
corns  a  main  necessary  of  life  in  thiaoountiy,  sad  <«n> 
tributes  immensely  to  the  comfort  of  Um  poorer  dsM  of 
the  population,  anJd  especially  during  times  of  low  viget 
and  irregular  employment.    The  Luicashire  giocen  will 
tell  you  tiiat  at  such  periods  the  consumption  of  ngir 
and  tea  by  the  labourmg  classlargely  increases,  forifaes 
they  cannot  so  well  afford  the  greater  luxuries  of  bnt 
and  beer,  for  which  in  prosperous  times  like  the  presait 
there  is  so  great  a  demand  and  so  large  a  aonsam|tigh 
High  wages  have  become  synonymous  with  a  high  prie* 
of  butchers'  meat,  low  wages  with  a  rapid  inerasie  ia 
tne  demand  for  sugar.    There  is  now  no  tax  left  tkt 
abolition  of  which  would  be  so  generally  sod  iramsdiatolf 
felt  among  the  poorest  class  of  the  peo|de  astfae  iuij» 
sugar.  Thesnpidyi8noteqnaltotheaemand,8ndyet«M7 
effort  is  being  made,  both  in  the  tropics  and  on  the  Oe^ 
nent,  to  increase  the  productionof  caneand  beetsagir;l> 
tiie  price  continues  to  rise,  and  nothing,  therefore,  ctn  t> 
more  encouraging  than  the  prospects  of  the  ingar-gn^ 
Notwithstanding  this,  only  one  vigorous  attempt  to  inbo- 
duoe  the  cultivation  of  sugar  has  yet  been  maoe  in  ^ 
land.    The  fourth  seMon  wt  TAvatiliflmj  in  ftiiffitlk,ckw 
in  February  last.    The  growth  of  sugar-beet  Im.'f* 
year  increased,  beginning  in  1868  with  1,000  toaiiaBnf 
to  3,400  tons  in  1869,  4,600  in  1870,  6,200  in  I*^]^ 
the  promise  of  a  nowth  for  the  present  seasoa  <l  ^'^ 
to  10,000  trais.    Ths  ciops  have  raned  with  tht«a"4 
both  in  quantity  and  quality ;  but  these  flgnrasdw*^ 
plainly  uiat  the  formers  of  Lavenham  have  ^'f"^'^ 
suittiieir  business  to  grow  sugar-lMebat  the  ptioo  di^ 
per  ton;   and  the  manu&cturor,  Mr.  SoDOSB,  <»  *^ 
average  of  tiiesa  years,  is  equally  satisfied  with  ttsM** 
to  him.    During  the  fonr  months  of  the  "'"''^^ 
about  £fi00  a>month  was  spent  in  wage»  ^"'^l^'J!^ 
of  which  was  a  dear  addition  to  the  ccdiasiy  of*^ 
of  the  localify  in  the  winter  seeuon.    The  t'^J'!!!T 
mroved  unfovoumble  for  the  manufacture  sH  """Tf?^ 
The  yield  of  sugar  was  sm^  as  is  pro»«i  ''^'^^J 
that(  notwithstanding  a  large  increase  of  towP.^S 
sogi»baa4(il>B(^tinantBl  sugBrcn>p  of  l*!li«**?'vT 
to  have  pndaoad.  only  860,000  tons,  as  ooaV"*!^ 

■-   soall*''"*.,^ 

voursUria*?; 


942,000  tona- in  1870  on  a  oonaideiablv8aalltr>n», 
same  influence  of  season  operated  unfit' 


land.    It  paid  the  grower,  because  the  crop  wis 


biikr; 


but  the  mannfoqtorer  had  ssmaller  pa>«eDto8^    '^^ 

These  vicissitades  of  season  must  be  Bxpeotoa^tp*^ 

Duncan  has  satisfied  himself,  by  personal  exuu^T 

on  tlie  Continent,  that  the  deficiency  of  ■■ochsno?}^ 

in  France  and  Ortanam  'was  at  least  as  greet  "_    ^^ 

found  it  in  Suffolk.    lAis  has  not  chedied  the  p«ffj|' 

ofbeetoullnre.  New  firtstoriee  are  springing  upuj£|"JJ 

Gennany,  and  Austria.    In  Belgium  alon^ei^M«»rj^ 

foctories  are  now  being  erected,  and  in  "~*"i-ri4 

This  is  an  agricaltnial  indnstoy  tiiat  has  niad»ox»25 
strides  on  the  Continent,  and  with  great  and  gennu^^ 

whatever  it  has  been  introduced.    It  "^'^fZ^jafc 
pays  for  ahigher  and  more  enriching  syrtem  ol  m™^ 
and  is  uniformly  attended  by  a  great  inoreMe 
production  of  &t  cattie  and  the  yield  <»  «*™*-_ak 
climate  and  soU  of  Suffolk  have  proved  th^  »  «»y. 


equal  success  be  introduced  and  8'^''*''?^  "'jft. it it» 
and  souUi-midland  counties  of  Boglaad;  foa  «  ^ 
method  which  unites  the  advantages  of  "/•  ""^o. 
oom  with  the  profits  and  larger  letnmi  of  «w  ^ 
footurer,  we  should  haU  it  as  a  wdcome  'f^r'Laj^ 
agricultural  system.  One  great  ^ifficully  ™^-  x 
English  agriculture,  where  iug^  ^""^Miofe 
istogetbeTondaoertainhi^  »■'"'•«' f^^cT^ 
That  difficulty  has  beai  solved  insoms<rf»»» 
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«onntiwbyths  more  eztoiKTe  growth  of  potetoM.  The 
.floltnie  of  beet  wonld  be  more  miiteble  to  tbe  aooftwii 
and  eartem  comitiM,  md  move  enridmig,  as  the  pnlp  ia 
3«tiiziMd-to  tke  finm  to  be  eoanuud  by  ftttniBg  cattle, 
mad  it  miriit  pmrre  an  agreeable  ohaoge  bo&  to  the 
fioiaer  aad  tbe  mU  from  the  nnifamroatme  of  thalrar- 
<ymiae  ajitaBi.  If  sngar  thonldoome  tobeieganfadas 
a  prime  nacmmry  of  foed,  -which,  like  bread,  thoold  be 
untaxed,  we  might  lee  a.-very  rayd  derehpaant  of  engar 
enttnre  in  Bnglasd,  with  adrantagaa  to  oiwmiiw:  aad 
prodnoer  aran  gieater  ^ma  haveeverpikeielidlowadita 
mtiodiictjiio  eo  the  Oontinant. 

Italian  Wines. — Efforts  are  bmng  made  bytfaeltalian 

Aoranuneot  to  in^rove  the  wines  of  Italy  and   its 

wilawdii,  and  to  induce  foreign  oonntries  to  make  trial  of 

-fhem.    The  mnmcipaKty  ofSTapIes,  to  further  tite  Tiaw* 

of  the  ^loremment  m  this  respect,  projected  a  wine  fair, 

I      to  coiUMt  of  an  exhibition  of  Italian  winea,  and  proposed 

I      topnmdetheneoesaary  funds  by  means  of  shares  of  flrs 

I       Hreaaoh.    VitionltnrMts  were  invited  to  send  samples,  in 

cnanittisB  sufficient  to  leave  a  residne  at  the  and  of  the 

i      fair,  to  be  divided  by  lottery  among  the  ahueholders. 

The  fair  has  now  closed,  tiie  surplns  wine  been  allotted, 

I      and  seiretal  holders  of  five  lire  shares  have  received 

as  many  as  200  bottles  of  wine.    Wine  &iis  are  beoom- 

[      ing  general  in  Italy ;  one  was  held  last  year  at  Florence, 

and  the  first  of  its  imid  the  pre  vioos  year  at  Alessandria. 

31ie  Italian  ^vemment  has  also  established  a  ^oewM  JBso- 

lofteh*,  at  wine  school,  in  several  provinces,  which  are 

calculated  to  work  great  improvements  in  the  wines  of 

Xtaly\    With  the  exception  of  the  Pontine  Marshes  and 

the  fitniiiam  Maremma,  there  is  scarcely  a  spot,  from  the 

.•lopes  of  the  Alps  to  the  Golf  of  Otranto,  which  is  not 

adapted  to  the  coltivation  of  the  vine.  The  Z'&oitomuta 

eC  Italia  of  Match  31,  states  that  the  Indostrial  Ini^niry 

Commission  ^pointed  by  the  government  to  visit  in 

aoooession  every  centre  of  industry  in  the  kingdom,  for 

the  pupose  of  inquiring  into  the  position  aiuT  progress 

of  itB  principal  staple  manfiiotuTe,  the  difficulties  it  has 

to  contend  with,  its  means  of  obtaining  raw  material,  and 

the  fiscal  and  other  impediments  it  meets  with,  is  at 

florenoe,  and  one  of  the  principal  subjects  of  inquiry 

will  be  the  state  of  viticnltore  in  Tuscany. 

Strikes  and  the  Labonr  Karket.— The  past  month, 
says  the  Matuhtittr  £xamiiur,  has  been  remarkable  in 
laverpool  for  emigration  to  the  United  States,  Canada, 
and  other  parts  of  Uie  American  continent.  Tbe  number 
of  steamers  which  left  Liverpool  during  May  is  62,  34  of 
which  went  to  Boston,  8  to  Quebec  and  aad  Montreal, 
and  2  to  Halifax,  Norfolk,  and  Baltimore.  Of  these 
Teasels  17  belonged  to  the  CSunard  Company,  11  to  the 
Inman  Company,  fi  to  the  National  Company,  fi  to  the 
White  Stu  Company,  10  to  the  Allan  Company,  and  6 
to  the  Onion  Company;  indeed,  there  is  not  in  the 
Mcasds  of  the  Liverpool  Qovemment  Emigration  Office 
«nch  a  list  of  steamers  as  that  which  left  tbe  Mersey  for 
the  Thnted  States,  Canada,  &c.,  daring  the  past  month. 
Tbe  number  of  vessels  which  left  Liverpool  "  vnder  tbe 
Act"  in  May  were:— To  the  United  States,  39,  with 
1,184  cabin  and  25,225  steerage  passengers;  7  ships  to 
CanitilSi  with  225  cabin  and  4,380  steerage  passengers; 
1  tat  ▼alpaiaiao  and  intermediate  ports,  with  65  cabin 
and  126  steerage  passengers;  and  2  to  Halifax,  Nova 
Sootia,  las,,  with  48  cabin  and  84  steerage  passengers ; 
making  a  total,  "under  the  Act"  for  May,  of  31,317 
cabin  aad  steerage  passengers,  of  whom  11,765  were 
English,  442  Scotch,  5,344  Irish,  and  13,756  foreigners. 
Tbe  nnmbar  of  vessels  which  sailed  during  the  past 
month  without  coming  nnder  the  provisions  of  the  Emi- 
gration Act  was  28,  having  on  board  749  passengers, 
which  Bwnber,  when  added  to  thoae  which  sailed  under 
tbe  Act,  makes  the  total  emigration  for  the  past  month 
82,066— «n  increase  of  4,754  over  the  same  month  of 
1871,  and  a  total  increase  since  January,  as  compared 
with  tbe  conesponding  period  of  1m>  ysaiyaf  VJ^. 


She  ViiitiiL  Japaik— The  epening  of  ^  mint  in  Japan, 
^riiieh.toekidaoe  during  the  past  year,  mwks  a  (Aango 
in  cnmnoy  and  coinage  .which  cannot  fail  to  "*  " 
intanatto  eoanasroial  natioas,  and  may  not  improbably 
exaraiae  eonsidsaable  indofoee  on  tbe  existing  relations 
betirasn  Bnope  aad  the  :li:ast.  Ilie  erection  of  ^e 
iirifnissai]  bniUings  at  Osaka  having  been  completed, 
tbamint  was  formally  opened  on  the  4th  of  April,  1871, 
by  Oe  Japanese  Frixoe  Minister,  in  the  presence  of  tte 
diploroation^resentatiTeB  of  foreign  govemnwnts.  The 
oooasiaii  w«m  nMcte  «  highrheliday  for  the  wh^  V°P^2 
latian  of  OaAt.  Di^lays  of  fireworks  were  provided 
by  the  govwmnent,  and  the  day  after  tbe  inaugural  cere- 
mony .(he  nant  w«B  Oaowa  open  to  the  popolacf,  who 
fiwitoeosnceearive  days  thronged  the  builtogsmme 
anbrckenaeDwd  of  all  ages  and  both  sexes.  Anmterest- 
ing  aecoaat  of  the  proceedings  is  given  in  a  dispafadi 
frwn  Sir  Baxty  Fadus,  U»  British  Minister,  ^w^ch  is 
appsaded  to  tbe  aacaad  tefcat  hy  the  Deputy-Maater 
npoD  the  Ibiyal  Miat  A  rsfmrm  in. the  currency  of 
Jtnan  has  been  much  needed;  a  clomay,  aad  in  a  great 
dcgee  a  spurioos  coinage,  has  to  bere^ced  by  oiw  of 
•opwior  make  aad  undoubted  purity.  The  steps  which 
havebean  taken  fortheesUblishMntofaourrencysmtaUe 
to  the  wants  of  the  country,  and  based  upon  sound 
piinciplss,  WM»  communioated  to  ttie  British  Chaigfi- 
d'Affiurss,  and  diartly  afiierwards  made  known  to  Uie 
public  in  a  remarkable  decree  iamed  in  the  form  of  a 
pamphlet.  The  decree  states  that  it  is  his  Majesty's 
mtantian  gradually  to  (diange  the  old  coin  for  the  nrw, 
to  *e-oein  all  the  existiog  onrrenoy,  and  to  fix  and  cto- 
tarmiae  what  the  kinds  shall  be.  Proceeding  on  the 
principle  that  coins  are  the  eomrnon  tieasare  of  the  m- 
habitants  of  the  aapae,  it  is  intended  to  com  aU  bumon 
which  may  be  pieaentad  for  change  into  specie,  and  to 
return  it  to  the  owners  in  the  form  of  the  now  cuirenqr- 
Then  all  the  old  gold  and  silver  which,  in  accordance 
with  the  andent  error,  has  been  looked  upon  as  heredi- 
tory  treasure,  before  many  years  are  over,  will  become 
the  same  thing  as  bullion,  and  it  is  important  that  atten- 
tion be  directed  to  dunging  them  at  <moe,  so  that  they 
may  preserve  their  essential  nature  as  coins  by  entonnj; 
into  cironlation.  The  construction  of  the  new  mmt  is 
simply  cansed  by  the  desire  to  perform  the  duty  of 
diligenUy  protecting  the  people  ;  let  the  popuUUon 
therefore  nndestand  this  weU ;  let  eaA  be  dihgent  m 
his  CiUling,  and  pwfonn  tiie  duties  enjoined  on  mm  by 
Heaven.  The  principles  of  the  new  coinage  are,  that 
the  y»R  isthe  titie  of  the  basis  of  the  new  ooinage,  and 
all  calculations  are  made  by  adding  the  names  of  Hie 
numbers  to  the  original  appellatum  fm,  no  matter 
what  their  amount  The  subdivisions  of  tiie  V"  ^ 
«n  (the  hundredth  part  of  a  j^).  and  rm  (the 
tenth  part  of  the  sm).  which  are  to  be  used  m  cal- 
culating small  sums.  The  decimal  system  is  used  m 
nOcnl^on ;  ten  rin  make  one  sm  ;  ten  single  Mm  make 
one  ten-*«i ;  10  times  10  ten  (or  100  »«•)  make  one  y«n. 
Above  one  ysn  a  ten,  hundred,  thouamd,  myriad,  aU 
advance  one  degree  by  multiplying  by  10.  In  addition, 
tbe  kalf'SM,  the  6-»«a,  60-s<«,  and  6-ftn  are  decunal 
fiaetions  of  each  other;  twenty  •«•,  2  prni,  and  20  mn 
are  multiples  of  10,  and  are  not  foreign  to  the  rule,  ho 
coin  wiUbestruokoflsssvataethan  the  rin,  but  if  the 
exigencies  of  calculation  require  it,  mi,  tAt,  lioi$u,l>t, 
4*n,  may  be  need  in  expressing  small  fractionB.  Above 
a  myriad  are  ten  myriad,  a  hundred  myriad,  a  thoiaand 
myriad  ;t«i  times  a  tbouMad  myriad  is  a  mynad,  at 
oneoilu,  to  be  used  m  large  caleulationB.  Hitherto  it 
has  been  the  custom  for  the  govenunent  to  cjU  m  and 
re-Msne  the  currency,  but  now,  acting  in  accordaaee  with 
the  universal  principles  of  justice,  gold  aad  silver  bul- 
Uon,  and  old  gold  or  rilver  coins,  and  foreign  orais  with- 
out distinction  of  name,  will,  from  tiie  sixteentti  day  of 
the  sixth  month  (August  2,  1871),  be  re-oomed  at  the 
Mintin  Osaka,  on  tbe  appUcation  of  eitber.Jajiaiieieor 
fox«igneis,andretDmedattheiateaf  tbair  lealvakie, 
in  aeoenUoMewitb^baxegaktwBa. 


636 


JOURNAL  OP  THE  SOCIETY  OP  ARTS,  Jomb  li,  1872. 


The  Hint. — The  Depaty-Master  of  the  Mint  hu  pre- 
sented a  report  for  the  year  1871,  and  states  that  the 
coinage  of  gold  and  silver  in  that  year  far  exceeded  the 
average.  The  large  gold  coinage  was  rendered  neoessaiy 
by  withdrawals  of  specie  from  the  Bank  of  England, 
amounting  in  the  last  half  of  the  year  to  more  than  ten 
millions  sterling,  inclading  two  millions  transmitted  to 
Germany.  The  total  namber  of  coins  struck  at  the  Mint 
in  1871  was  30,022,404,  of  the  nominal  value  of 
£10,580,061.  There  were  no  less  than  8,767,250 
sovereigns  struck,  2,062,970  half-sovereigns,  3,426,605 
florins,  4,910,010  shillings,  3,662,684  sixpences,  4,627 
fbnrpencee,  for  Maundy  money  only,  1,004,121  three- 
pences, 1,290,318  pence,'  1,075,280  halfpence.  The  de- 
mand for  coin  in  1871  was  very  great ;  but,  apart  from 
its  magnitude,  the  g^ld  coinage  of  1871  was  not  marked 
by  any  speciad  feature.  The  amount  of  light  gold  re- 
ceived by  the  Mint  for  re-coinage  was  £701,000,  almost 
entirely  imported  by  the  Bank  of  Rngland.  As  is  well 
known,  silver,  when  extracted  from  its  ores,  contains  a 
small  quantity  of  gold,  and  it  is  possible  now  to  extract 
with  profit  any  quantity  of  gold  exceeding  two  grains  in 
the  iwund  troy  of  silver.  The  half-crowns  now  in  process 
of  withdrawal  from  oircolation  contain  an  average  of 
four  grains  in  the  pound ;  and  when,  therefore,  any  con- 
siderable quantity  of  these  coins  has  accumulated  m  the 
Mint,  the  gold  will  probably  be  extracted  from  them 
before  the  silver  is  reooined.  In  regard  to  the  operative 
department  of  the  Mint,  the  Deputy-Master  obsOTves 
that  the  accuracy  of  the  automatic  weighing  Tn»t<hi\ii>m^ 
in  which  each  piece  of  gold  and  silver  is  weighed  before 
it  is  issued,  was  severely  tested  in  the  large  coinages  of 
last  Tear.  It  may  ^ve  some  idea  of  Uie  work  peribnned 
by  these  machinee  if  we  stat*  that  tiie  hnndiedth  part  of 
a  grain  is  sufficieot  to  ccnae  a  sensible  deflection  of  the 
bram.  The  actual  loM  on  coinage  was  £327,  or  £50  per 
million.  The  most  important  change  whidi  occurred  in 
1871  was  the  introduction  of  a  new  coinage  of  gold  into 
the  currency  of  Qermany ;  but  it  is  regretted  that  the 
coinage  adopted  is  objectionable.  There  are  sereral 
gold  coins,  issued  or  proposed,  containing  nearly  the 
same  quantity  of  pure  gold — the  English  sovereign,  7*32 
grammes  ;  the  United  States  half-eagle  or  6-dollar  piece 
7*52  grammes ;  the  propcwed  25-franc  piece,  7*26  grammes ; 
and  the  proposed  Spanish  piece  of  25  pesetas,  of  equal 
Talue  with  the  25-fr«no  piece ;  but  the  German  20-niark 

Ccse,  containing  only  7*16  grammes  of  pure  gold,  will 
equal  to  not  more  than  198.  7d.  in  KnglUh  money, 
presenting  a  farther  divergence  from  the  uniformity  so 
much  to  be  desired,  and  an  additional  obstacle  to  the 
adoption  of  an  international  gold  coin. 

Britiah  Trade  in  Foreign  Metals.— Many  interesting 
and  important  facts  appear  in  the  returns  for  the  first 
four  months  of  the  year  concerning  our  trade  in  forogn 
metals.  We  have  imported  16,844  tons  of  copper  ore, 
contrasted  with  15,188  in  the  corresponding  period  of 
1871,  and  14,979  tons  in  the  previous  year.  Spain  has 
has  sent  pretty  nearly  the  same  quantity  as  m  1871 ; 
Chili  a  tenth  of  the  quantity  furnished  in  1870;  Australia 
one-third  of  last  gear's  supply ;  while  "  other  conntries" 
twice  the  quantity  of  last  year.  To  the  end  of  April, 
onrregnlus  imports  were  nearly  the  same  as  for  the 
lame  period  in  the  two  previous  yean.  Partly  wrought 
copper  has  reached  us  in  nearly  double  the  quantity 
it  did  two  years  ago— namely,  14,819  tons,  contrasted 
with  6,584  tons.  Of  ingots,  cake,  or  slabs,  we  have  sent 
away  during  the  four  months  78,602  cwts.,  or  8,297 cwts. 
more  than  in  the  corresponding  term  of  laat  year. 
France  baa  had  twice  as  much  as  in  1871.  Oar  exports 
of  manufactured  copper  reach  7,182  cwts.  less,  and  of 
copper  sheathing  3,916  cwts.  more  than  last  year. 
Turkey  and  India  have  had  much  less  wrought  copper 
than  last  year  or  in  1870.  Our  total  exports  of  copper 
are  6,030  cwts.  above  those  of  the  first  four  months  of 
1871,  but  82,706  cwts.  lees  than  1870.  It  is  generaUy 
believed  by  well-informed  persons  that  piioea  would  soon 


have  an  important  advance,  if  India  and  Tnrkey  would 
show  some  briskness.  Concerning  tin,  we  have  been 
doing  an  extraordinary  trade,  and  have  imported  modt 
larger  quantities  than  last  year  or  the  year  before.  The 
last  returns  give  72,615  cwts.,  value'  £461,324,  oon- 
pared  with  68,436  cwts.,  value  £366,450  in  the  first  four 
months  of  last  year,  and  18,716  cwts.,  compared  with 
£111,636  in  1870.  Of  British  tin  we  have  exported 
37,376  cwts.,  contrasted  with  22,913  cwt«.  last  year,  and 
36,996  cwts.  in  1870.  Franoe  required  about  five  tames 
as  much  as  last  year,  and  America  twice  as  macb.  The 
tin-plate  trade  has  still  further  developed  to  »  re- 
markable extent,  and  the  demand  seems  to  be  steadily 
increasing. 

Imports  of  Cotton  into  the  United  Kingdom. — The 
folio  wing  table  shows  thequantity  of  cotton  imported  until 
end  of  April,  1872,  as  compared  with  the  coireepondizig 
period  of  1871,  from — 

lata  1871. 

cwta.  ewtt. 

America 2,989,888    ..    5,367,089 

BrazU 450,362     ..        265,995 

Turkey    31,301     ..  6,71» 

Egypt      770,722     ..        663,361 

British  India 1,435,602    . .       888,29» 

Other countriee  ....       91,928    ..         93,064 

Totals 6,769,793  7,267,615 

The  above  table  shows  a  decrease  of  1,497,722  cwt  m 
the  total ;  bat  there  is  a  decrease  of  2,361,201  cwtaltt 
cotton  received  from  America,  and  an  increaae  of  tfly"' 
cwt.  on  that  received  from  other  countries. 

Wool.— The  following  table  shows  the  e^&aitei 
production  of  the  countries  which  oontribntei  ^vi 
to  Europe  and  America  daring  1871  :  —  EnglsBi, 
159,969,0001be.;  Aostralia,  162,600,000 ;  Yon  JHeoMi* 
Land,  6,136,000;  New  Zealand,  28,876,000;  Cft<i 
Good  Hope,  38,000.000;  La  Plata,  138,070,000;  EMt 
Indies,  18,797,000  ;  Bussia,  90,760,000  ;  Sweden, 
6,082,000 ;  Norway,  6,396,000  ;  Greece,  7,6I8,00« ; 
Denmark,  7,034,000  ;  Holland,  6,130,000 ;  Be^'om, 
3,500,000;  Switzerland,  1,336,000;  United  btatis, 
177,000,000;  France,  91,608,000;  Spain,  74,433,000; 
Germany,  62,080,000  ;  Austria,  31,075,000 ;  Italy, 
24,840,000.    Total,  1,121,619,000  lbs. 


CALEHDAB     OF     MBSTIIQ8. 


BcuuiTiric  XEETnrcn  fob  the  ^tesk. 

....Anthropologteal,  8. 

Tub.  ...Eut  India  AisoeUtlon,  8.    (At  tb«  Hocsi  crTBiSaciRT 
or  Arts.)     Mijor  Emu  Bell,  "  Trust  u  tte  a*dt<( 
Imperial  PoUoy. 
BtatiiUcal,  I{.     Sir  Jamet  Aodenoii,  on  "Statlrttxf 

Telecmphy.' 
Zoologieal, ». 

W«i>.....BO0IBTT  OF  ABTS,  ti.  Carmauaaa  u  n>  bsa 

Kkxbiroiob  Mduuv. 
OeoloEloal,  8.  1.  Col.  A.  Lu«  Fox, "  On  tbe  Dtteanf 
of  Palaollthle  Implementi  In  aMoelstlon  with  tkt»- 
rHoHtabu  in  the  Onvel*  of  the  Ttiaiaee  Vallef  •< 
Aeton."  2.  Mr.  B.  B.  Ttddeman, "  On  the  Evtdwtoe  fcr 
the  Ioe-<beet  In  North  Lancashire  and  adjaoeot  |«tti ' 
Yorkahire  and  Weitmoreland."  3.  ProC  P.  Marti 
Ponoao,  **  On  a  new  ipeeies  of  Coral  from  the  Crac." 

THinu...Chemloal,  8.  Mr.  H.  Deaoon,  "  On  Deaoon'e  method  d 
obtaiiilns  Chlorine,  aa  lUmtrntlng  loffle  prinoiptat  tl 
Chemical  Dynamioa." 

Boyal,  8i. 

AntlqaariM,  SJ, 

Unnaao,  8.  Dr.  Mnrie,  "  On  the  Btnctnial  FeeoIktMS 
of  the  Bell  Bird  ((»aiiiwr«|ni(Aiu)." 

Mnmlimalle,  t. 


Phlloaophioal  Clnb, «, 


FkL Qll•kettCIn^  1. 
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«/>r  a«  SMMyrtiwU  »«  aiUrwMl  (•  A<  AMrKary, 


.riHANCIAL  8TATEM£BT. 
The  following  statement  is  published  in  this 
week's  Journal,  in  accordance  with  Sec.  42  of 
the  Society's  Bye-laws,  which  provides  that,  at 
the  Annual  Qeneral  Meeting,  the  Council  shall 
render  to  the  Society  a  full  account  of  their  pro- 
ceedings, and  of  the  receipts,  payments,  and  ex- 
penditure during  the  past  year ;  and  a  copy  of 
such  statement  shall  be  published  in  the  Journal 
of  the  Society  on  the  Friday  before  such  general 
meeting : — 


TREA8UREB8'  STATEMENT  OF  EB0EIPT8,  PAYMENTS,  AND  EXPENDITUKB, 
FOR  THE  TEAR  ENDING  MAY  Slsi^  1872. 


To  CMi  in  bands  of  Ooatta  aodOo.,8Iit 

liar, 1871 

Do.  do.      Seeretwy 

To  SabaoripUoiu  leceiTed  dnrbur^e  year, 
from  ICmibcn  and  Insuiutloos  in 

Union 

life  Contribntioia  '. 

To  IMvidenda  on  Stoek  :— 

OonKda,  M.7M  l«a.  8d. 

,,        <I67  7s.  8d.,  Ifoith  London 

Buibitlnn  Ttiut _ 

Gnat  Indian  Pftninwila  Guaranteed 

i    per    oent.    Bailway  Debentnre 

Stock,  «,I70 

Bedoced  3  per  cent*.,  £484  8s.  6d 

New  S  per  cents : — 

Dr.  FotliagiU'B  Tmst,  £388  la.  4d. 
Indian  4^  per  cent.  Notes,  53,000  rupMS 

To  Bale  of  Stock:— 

Indian  4i    per   cent.  Notes,  51,000 

mpees,atW|paroent „ 

To  TaimA  on  Dqioait  Note  per  London 

and  Westminster  Bank 

To  nansfer  of  Sir  W.C.Trevelran's  Prise 
from  London  and  Westminster  Bank 
to  Deposit  Acoonnt  with  Measn. 

Oontts  and  Co 

To  J.  Umray's  Donation  to  a  Building 

Pond   

To  Sobacriptions  and  Donations : — 

Endowment  Fond  

Xemoiial  Window  Fond 


£     s.  d.     £     a.  a. 


1,188  14 
18 


1,184    8   6 


8,085  10 
8M18 


9 
0 
-  8,878   8    9 


188  18 
4  18 


84  11 
1114 


11    7 
144   a 


81    1 
175    4 


Xo  Sxaninailoos  :^ 

TbsPrineeOonaort's  Prise  M 


Bojral  Horticnitaral  SodetT's  Arises.. 
The  Earl  FOiteaeoe^a  Plixa  . 
H.  Cole,  B«i.,  C.B.,  Prises  . 

Vn.  CiMster's  Prises , 

Candidates'  Fees 


Ill    1 


6,181 

0 

0 

5  10  11 

70 

0 

0 

60 

0 

0 

807 

8 

0 

To  Bales  of:— 

Pamphlets,  Books,  Ae.  18   0 

Cantor  Leotnns  0   6   9 

JtmaU  140  14    4 

M«ssii.  J.  M.   Jobaaoo  and  Bona 

sdietUsements 888  11 


87  M    8 


To  Oonunittees  :^ 

HaloalBdnoation  (Ooneerts) 1,488  11    8 

DriU  Oooimittee  „.... 161  18    4 


tat   0   t 


To  House  and  OfBee 

To  Booth  AnsmUsnlssiltats  SOO   0   0 

pi«»)lv»tii>  literaiy  Ihstttatink,  New 
-    ■     -      14  18   0 


'  1,618   9  10 
18   8   0 


114  18   0 


£18,179  18   7 


Ct. 


Bj  House  and  Fnmises  :— 

BenU,  Sates,  and  Tases  18111 

Insntanoe,   Oas,  Coal,    and    Bouse 

Chatgea  .'. 117   7 

Bapairs  and  AlteratioDS  48  11 


£     s.  d.    £     s.  d. 


By  Offloe:— 

Salaries,  Wsgea,  and  Oommissions  ...  l^lt    4  1 

Stationeir  and  Printing   146  14  6 

AdrertUng   lis  18  4 

Postage  Stands  snd  Parcels. 191    8  1 


641  10    7 


By  Jtuntml,  Inrinding  Printing,  Btanqia, 

and  distribution  to  Uembos 1,778    6  8 

Ufaraty,  BookUndbig,  &o 118   9  4 

ConTenaziane  138   0  4 


8,878  14    I 


By  ITnion    of     InsUtutions,     including 
Wrsminatlomi,     Prizes,      Postage, 

Printing,  Ike 

Prince  Consort's  Prize   


1,184  15    4 


678 
19 


By  Art-Workmanahip  PliMS 19118    0 

Society's  Albeit  UemorialHedal 1111    6 

„       Medala 89   8   4 


807  15   0 


By  EzhibitioDS  18   6  10 


1611110 


North  London  BzbiUUon  Prise.. 


418   0 

By  Committees:— 

OenersI  Charges 1110   0 

Cab  110 

Drin 879   8   0 

BdnoaUoo IS   8   8 

Itood  18  19  10 

Tdqnph Ill 

Oornnmcnt  and  IhTentora 6  18   8 

bdian 9  11    1 

Postal 14  18   0 

Memorial  TUdeta    IB   0   0 


18   8  10 


By  Memorial  WlndowFnnd(poaiage,fte.)  SO  16 

Endowment  Fund  5   8    7 

Mah  Exhibition  17    9    6 

Begiatration  Fee 0   18 

By  Purchase  of  £1.460  Bombay  and 
Banda  Guaranteed  Bailway  Stock, 
at  104  per  cent 1,648 


3,888    0    6 


48  17    4 


Stamp,  firokecage,andBegistintion...      16  16 
Pnn£ase   of   0,480  8s.    Onde    and 

Bohileund     Guaranteed     Bailway 

Stock,  at  104  per  cent 8,668    8   0 

Stamp,  Biokeiwe,  and  Bsgistntion ..      96    1    0 
Pnn^aae  of  ffi4t  7s.  Sd.  Bedooed  8 

per  Cents.,  at  91  per  cent. 786  18   0 

Brokerage 110 

Deposit  with  Measts.Oonttsand  Co....    846   0   0 
Power  of  Attorney  to  Itesns.  Cootta 

and  Co Oil    - 


By 


BonUi  Anstialian  Institute     118  19   0 

Osatcr  Laetans  188   8   8 


■6,170    9    • 


488    6    6 


Cadiinthe  handa  of  IfasBS..  Oontts  and 

Co..  81st  Hay,  1871.... 

„   in  «be  Bwwtaiy's  Jiands 

Digitized  by 


16.818    «    4 


86119 
0   » 


^^-jQ    £16,179  18    T 
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LlABHITIEf. 

£    I.  d. 
To  Sundry  Cndltora  :— 

Balance  uf  Bequett  by  Al&ed  Davia, 

uninvested 

Sir  W.  C.  Trevclyan  (for  Prim) 

Memorial  Window  Fund 

John  Murray  fur  Building  Fund) 

3-^iiduwnient  Fund 

Prince  Consort's  Piize  

North  l,ondon  Exhibition  Tn»t  

Examination  Prizes  (Stkoiaty's)  .^,..... 
Do.  Koyal  aeiwraphical  Society  Prixe 
Do.  Royal  Borticoltural  Budaty'I 
Frizes — .•. 
I>n.  Thomas  Twining*!  Fiize  

Do.  Mrs.  Harry  Chestei'B  Priw 

Examiner's  Fees 

Keutx,  Hates,  and  Taxes 

Tradesmen's  Bills   

South  Australian  Jnstitate 

Blenheim    Literaiy  Institute,    New 
Zealand  

By  ezcea  of  Aaeta  over  HahillHm... 


£  •.  a. 


SIS 

« 

TO 

0 

0 

47» 

i 

t 

M» 

0 

IM 

t 

0 

86 

« 

0 

2 

0 

9 

6 

0 
0 

t 

1$ 

0 

0 

a 

0 

0 

2 

0 

0 

ire  11 

0 

170 

0 

e 

W8 

0 

? 

8S13 

UlS 

0 

i,in 

4,686 


Assets. 

£    s.  d. 

By  Society's  money  invested  in— 

Reduced  3perCent.Stocli,£I,!75  16s., 
at  91  per  cent.,  less  1-Uth  reserved  to 

meet  trusts  stated  below  tfitB  IT    • 

Consols,  £H6  19s.  ad.,  at  U3i  per  cent.     ISS  18  U 
Oreat  Indian  Peninsula  Hallway  4  per 

cent.  Ouarauteed  Debenture  Stock     200    0    0 
Oude  and    Rohilcimd  and   Bombay 

and  Baroda   Guaranteed  BaUway 

Debenture  Stock 896  11    6 

Deposit  account  with  Ueaars.  Contte 

and  Co 845 

Sabseriptions  of  tbe  year 

uncollected I,n0    I    0 

Leas  16  per  cent.  ......     188   0   0 

i,oer 

Do.  of  fimner  yean  on- 
paid iXm   8   0 


«       B.    d. 


£6,821  16  II 


0    0 


S    0 


Um  60  per  cent. 1,046    2    6 


1,046 


Barry's  Fictnrea  and  otlierpiapaty...  8,000 

Prince  Consort's  Prixe 26 

Boyal  Horticultaral  Sodety's  Prises...      16 


Boyal  GeograpUcal  Sodety's  Prize  ...        $   }    t 

Thomaa  Twining,  Esi^,  Ptixe SO* 

Ur*.  Hany  Chester's  Prise S   #    <> 


80  10    S 


.HanyC 
JonnaU,  per  Bell  and  Daldy . 

Csah  in  hands  of  Uessn.  Contts  anA 

Co.,aUtHay  661  U    8 

Do.  in.tlwSfcntirys  bands >   T 


ff  • 


6S8   *   8 


MU 


P.  Lb  Nbtb  Fobtbb,  Btirttmr^. 


Stock  Am  Oasx  SrAMSuia  va  thk  Naiib  op  the  Socibtt. 

Consols   £4,914  6  8 

New  8  per  Cents. 888  1  4 

Beducwl  8  per  Cents.  1,W6  16  • 

Great  Indian  FeninsoIsBaflway  4  per  Cent.  QnatmnteedDebeatoisStoA  ......    S,170  0  0 

Oude  and  Bohacnnd  n  ••  n  ^>^^  0  ^ 

Bombay  and  Baroda  „  „  „  , 3,4S0  0  0 

Cash  in  hands  of  Mmb*.  Ooatti  ud  Co.,  OB  dspomt 846  0  0 


TbTTST  FcKSS  IMCLVSED  Dt  THE  ABOVE. 


Swlney's  Beqnest  £4,600  0  0 

John  Stock's  Trust    100  0  0 

North  London  Exhibition  Trust  i 167  7  8 

J.  Mirray,  Esq.,  in  aid  of  a  Building  Fund...  60  0  0 

Bubsi'riptiona  to  an  Endowment  Fund  80  0  0 

Fothergill's  Trust 888  I  4 

Dr.  Cantor's  Bequest  6,049  9  7 

Alfl'ed  Davin's  Bequest   1,800  0  0 

Uemorial  Window  Fund _ 276  0  0 

Sir  W.  C.  Trevelyaa's  Prize  70  0  0 


Consols,  chargeable  with  a  som  of  £200  once  in  At*  ] 

„  „  „       the  Award  of  a  Medal. 

„  „  „       Award  of  the  Interest  as  a  1 

Invested  in  Beduced  3  per  Cent.  Stock. 

Do.  do.  do. 

New  S  per  Cents.,  chargeable  with  the  Award  of  a  Wtiial 
Invested  in  Bombay  and  Baroda  and  Oude  and  RnhilswiK 

Railway  Debenture  Stock. 
Invested  in  Oreat  Indian  Peninsula  Quaranteed  Railway  Debentait  BtotL 

Deposited  with  Uesars.  Coutts  and  Co. 


AmroTJircEKEirrs  bt  thx  couvczl. 


The  Rte€ipl*  of  tkt  Sotittf  tttArth  «(«••  k»9i  (mh  tftiited  iy  Meuri.  OoulU  and  Co. 
The  Payment!  set  forth  oiers  nave  been  made  by  authority  of  the  Council. 

The  Aatett,  repreeented  by  itoek  at  the  Baiti  qf  £ftfUnd,  and  leeuritite,  and  by  caeh  iaUmtt  at  Jbmrt,  CWW,  Ji«« 
been  duly  verijied. 

Thokab  Bobbbt  Tutkell,  AadUm. 
Sodety's  Honse,  Adelphl,  ISUi  June,  1873, 

—  I    ■     r  '  r'-|'",    ',"   '  'f  -  I.      .  ivx..'it»= 

for  members,  sucli  meeting  to  take  place  tt  the 
dole  oi  the  Annual  General  Meeting. 
By  Order, 

P.  Lb  Nets  Fostbb,  StettUtrf. 

Badetyl  Hoaae,  Adelphl,  Jane  Ittb,  1872. 

TOAL  xxAxnrATioKa,  lart. 

It  having  been  brought  to  the  notice  of  the 
Council  that  Candidate  No.  627,  John  W. 
Palliser,  of  the  Leeds  Young  Men's  Christian 
Association,  had  incorrectly  stated  bis  occnpa* 
tion  on  his  return  as  Art  Student,  whilst  he  was 
a  "  teacher  and  second  master  in  the  L«eds 
I  School  of  Art,"  as  well  as  head  master  of  the 

drawing  classes  at   the   Loed^XWHt  Mra's 

Digitized  by ' 


AHinTAL  OERXBAL  WtXIXSQ, 

The  One  Hundred  and  Eighteenth  Annual 
General  Meeting,  for  the  purpose  of  receiving 
the  Council's  report,  and  the  Treasurers'  state- 
ment of  receipts,  payments,  and  expenditure 
during  the  past  year,  and  also  for  the  election  of 
officers,  will  be  held,  in  accordance  with  the 
Bye-laws,  on  Wednesday  next,  the  26th  of  June, 
at  four  p.m. 

The  Council  hereby  convene  i»  Special  General 
Meeting  of  the  Members  of  the  Society  to  ballot 


If^'h'^ 
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Ohristuti  Anoeiation,  whieta  potition  ditqualifiad 
hfm  from  taking  prises,  the  first  prlee  in  writing 
Arom  dictation  awarded  to  him  has  been  with- 
drawn, and  re-awarded  as  followa  :— 

1st  Prize  of  £3  for  writinr  from  dictation  to  169, 
William  H.  Taylor,  25,  Birmingham  and  Hi'llanfl 
Inst,  clerk  (instead  of  the  2nd  prize,  as  already 
published). 

In  consequence  of  this  alteration  the  2nd  and 
Srd  Prizes  for  this  subject  havd  been  awarded  as 
follows : — 

2nd  Prize  of  £2  to  860,  "William  R,  Kerr,  19,  City  of 
London  College,  clerk  (instead  of  3rd  prize,  as  already 
published}, 

Srd  Prise  of  £1  to  116,  John  B.  Qass,  17,  Bolton 
jCeafaanics  Institnte,  arohiteot's  papiL 

The  following  additions  have  been  made  sinee 
the  issue  of  the  list  of  awards  :— 

3rd-oIaBS  Oerti£cata  for  English  history  to 

^7 — ^Brock,  Joseph  0.,  21,  Aldershot  and  Famham 
Butrict  Local  Board,  soldier  (in  addition  to 
Arithmetic  3d}  as  already  published). 

tad-elass  Certillcats  in  Logie  to 

1199— Olarka,  Thomas  R.,  Salford,  W.  M.  ColL,  derk 
(in  addition  to  Bkpg  (lit) ;  with  first  prize 
of  £6 ;  and  Eng.  Lang.  (1st),  as  already  pub- 
lished). 

trd-olass  CertiBcata  in  German  to 

927 — Eingdoo,  Amelia  30.  Royal  Polytechnic  Inst,  (no 
occnpation  statea). 


IICFBOTXD   OABS. 

Tbe  Coundl  of  the  Society  of  Arts  offer  the 
following  Prises  i-— 

One  Prize  of  £60  for  the  best  improved  Gab 
of  any  description. 

Two  Prises  of  £20  each  for  the  next  two  best 
Two  Prizes  of  £10  each  for  the  next  two  best. 

The  competing  Gabs  must  be  exhibited  at  the 
International  Exhibition,  to  be  held  in  South 
Kensington  in  1878,  and  on  their  delivery  at 
the  Exhibition  Building  they  must  be  certified 
to  the  satisfaction  of  the  Judges  a*  having  been 
in  regular  use  in  the  streets  of  London  for  three 
montliB  previously.  They  must  be  delivered  on 
or  before  the  first  Saturday  in  April. 

The  Oonncil  consider  that  the  Gabs  now  in 
use  in  London  are  especially  defective  in  the 
following  particulars : — 

1.  Want  of  room,  both  as  regards  the  four- 
wheelers  as  well  as  the  Hansoms. 

2.  The  seats  in  the  fonr- wheelers  are  too  high, 
not  commodiously  made,  and  the  space  under- 
neath is  lost. 

8.  Difficulty  of  getting  in  and  ont  of  the 
Bansoro,  by  reason  of  the  height  of  the  step  as 
well  as  iha  interference  of  the  large  wheels. 

4.  The  unukgeBMnts  for  opening  and  olosing 
die  triMkm  in  the  Hfotom, 


5.  The  confined  space  and  want  of  ventilation 
in  the  Hansom  when  the  window  is  closed. 

6.  Imperfect  locking  of  the  wheels  in  four- 
wheelers. 

The  Council  desire  to  point  ont,  for  the  con- 
sideration of  those  likely  to  compete,  that  in 
Continental  and  some  English  towns  there  is  tO 
be  found  a  very  convenient  class  of  open  carriages, 
termed  Victorias,  as  well  as  carriages  which 
admit  of  being  opened  or  closed  at  the  option 
of  the  passenger. 

A  suggestion  for  a  cab,  to  be  used  either  closed 
or  open,  has  been  brought  before  the  Council, 
and  a  model  submitted.  The  principle  might  be 
adapted  to  existing  four-wheelers,  but  the  Council 
do  not  prescribe  this  model  or  any  special  form  of 
carriage  ;  they  are  content  to  point  out  some  of 
the  more  obvious  defects  in  the  existing  carriages, 
and  to  draw  attention  to  what  has  been  found 
convenient  in  other  towns,  leaving  it  entirely  open 
for  competitors  to  effect  Improvement  in  any  way 
they  may  think  best,  whether  by  improvement! 
on  existing  forms  and  contrivances,  or  by  entirely 
novel  forms  and  arrangements. 

The  Council  reserve  to  themselves  the  right  ot 
withholding  all  or  any  of  the  above  prizes,  as  the 
judges  may  report. 


nUIOUAL  WIHSOW  IH  ST.  PAUL'S. 

In  connection  with  the  Thanksgiving  in  St 
Paul's  for  the  recovery  of  H.R.H.  the  Prince  of 
Wales,  the  President  of  this  Society,  it  has  bete 
suggested  that  the  Society  shoidd  provide  a 
Memorial,  in  the  form  of  a  Painted  Window,  to 
be  set  np  in  the  Cathedral,  thus  helpbg  at  the 
same  time  to  complete  the  decoration  of  the 
interior  of  that  edifice. 

The  Council,  therefore,  propose  to  the  Members 
that  a  fund  for  this  purpose  should  be  raised 
among  them  by  subscription,  each  member  of 
the  Society  being  at  liberty  to  subscribe  Five 
Shillings  for  himself,  and  the  like  sum  for  each 
member  of  his  family.  It  is  estimated  that  the 
window  will  cost  not  less  than  £700. 

MembOTs  willing  to  aid  the  Council  in  this 
work  are  requested  to  fill  in  the  Form  which  has 
been  sent  to  them,  with  the  amount  of  Subscrip- 
tion, and  return  it  to  the  Secretary.  Post-offioe 
Orders  should  be  made  payable  at  the  Charing* 
cross  office,  to  Mr.  Samuel  Thos.  Davenport 
rhe  first  published  subscription  list  amounted  to 
£351  8s.    A  further  list  will  shortly  be  published. 


BTrBBCBiraon. 

The  Lady-day  subecriptionB  are  dne,  and 
should  be  forwarded  by  cheque  or  Post-office 
order,  crossed  "  Coutta  and  Co.,"  and  made 
(Myable  to  Mr.  Samuel  Thomaa  Davenport, 
FiBin«hd  OfBeef. 
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C0HVER8AZI0VE. 

The  aonnal  Conversazione  of  the  Memhers  and 
their  friends  took  place  at  the  South  Kensington 
Museum,  on  Wednesday,  19th  June,  1872. 
The  following  were  the  arrangements  :— 

A  Vocal  Concert,  consisting  of  glees,  by  the 
London  Glee  and  Madrigal  Union  directed  by 
Mr.  Land,  was  given  every  half-hour  from  9  to 
11  o'clock,  with  intervals,  in  the  Lecture  Theatre ; 
and  a  Promenade  Concert  was  given  by  the  Band 
of  the  Coldstream  Guards  in  the  North  Court. 

The  Music  performed  by  the  Band  of  the 
Coldstream  Guards  was  as  follows  : — 

OvsBTUBS ''Lea  Dianuuu  de  U  Courame^'  Aubtr. 

WiLTZ "  Die  Hydiopaten"  Oumg'l. 

SiLECTioK "  Fi»  DiavolO"  Auber. 

„,,„  t     "Herein  cool  grot"    Mornmglon. 

""*' J  "The8i«ter«of  tKe8e»" JatHom. 

RmnxisciNCia  or  BALn....8eleetedandariaiigedbf  F.  GoiU^. 

Waitz "ISiBJu," F  Oci/tef. 

Belkction "  Generiere  de  Bnbent" f^httaeh. 

Pabt  Honos "When  evening's twiliKlit,"  *<>• BaUon. 

Fantasia "  Lee  HoKaenota'' Utgerieer. 

B»n!<»CEHCts  oy  Vbbdi  I  ^uJ,d^S^  o^!^  R  C«{fr<y. 

Galop ''PWarh" Kti»mtr. 

CoxDDCTOB— Hb.  FBED  OOSFRET. 

The  London  Glee  and  Madrigal  Union  (Miss 
Jane  Wells,  Messrs.  Baxter,  Coates,  Lawler,  and 
E.  Land,  director)  sang  as  follows : — 

Madbioal  (5Toloe«) "0,  byiiTen- }  "^.'^iMir!"''' 

OLB«(4maIeToloea)  "Cnibbedtgeai>d7ont]i"...A.  T.S.SUvtns. 

FoDB-PABT  SoifO "O  htuh  thee  mybabie" A.  Si/Wnm, 

Olbb  (4  male  Toioee)...  "Are  the  white  boon"  ...Dr.  CataM. 
"  when  wind*  breathe  loft" 


Olke  (6  voices).. 


..S.  Wrbbe. 


Bebekade  (4  male  voices]  "Sleep,gentleladT"...£A-i?  Bithop. 

Glee "  There  isbeanty  anthemonntain*' Sir  John  Oou. 

Catch "Would  you  know" S.  Webte. 

Madbioai...  "  Now  is  the  month  of  Maying"...  j  ^*°^"  um!"*' 

The  visitors  were  enabled  to  make  the  tour  of 
the  Art-Schools  on  the  first  and  second  floors ; 
and  the  Raphael  Cartoons,  the  sheepshanks',  and 
the  National  Gallery's  Picture  Galleries  and  Art 
Library  were  opened. 

Lord  Henry  G.  Lennox,  M.P.,  Chairman  of 
Council,  with  the  other  Members  of  Council, 
received  the  company  as  they  arrived.  The 
number  present  was  8,840. 

The  Dailff  yttct  says:— The  Society  of  Arts  held 
their  conversazione  as  usual,  at  the  aoaih  Kensing- 
ton Museum,  and  it  was  in  every  respect  as  brilliant 
and  as  well-attended  a  r^anion  as  any  of  its  2pie- 
decesson  in  the  same  place.  In  conseqaenoe  of  tiie 
numerous  and  interesting  objects  to  be  seen,  the  com- 
pany began  to  arrive  at  a  comparatively  early  hoar,  and 
were  rect-ived  in  the  South  Court  by  Lord  H.  Q.  Lennox, 
H.P.,  the  Chairman  of  the  Council,  and  the  Council. 
Though  the  space  was  ample,  it  was  not  more  than  sof- 
ficicnt  for  the  great  crowds  who  attended,  especially  in 
the  picture  galleries,  where  there  was  an  evident  dupo- 
siiiun  to  linger  on  paintings  which  had  been  contem- 
plated perhaps  a  dozen  tiiaea  before.  The  rooms  and 
galleries  were  brilliantly  illuminated,  and  their  artistic 
contents  appeared  to  the  greatest  advantage.  The  ladiaa 
alone,  in  their  beautiful  and  variegated  evening  dresses, 
would  have  made  a  picture  worthy  of  admiration ;  hot, 
taken  in  connection  with  the  other  parts  of  the  scene, 
the  conversazione  of  the  Society  of  Arts  presented  a 


picture  which  it  would  be  difficult  to  matcb  ' 

Were  it  not  for  the  almost  oountUss  number  of 

of  real  interest  contained  in  the  museum,  it  wtmU  te 

difficult  to  affiird  amusement  for  so  many  thonnada ; 

as  it  was,  there  was  not  one  probably  who  left 

satisfoction. 


OAnOB  LECIUBB8. 

HEOHAmSlf. 

Jtf  the  Ber.  Arthur  "Bigg,  ILA. 

LbGTUKB   L— DbIJVBKSD  MonSAT,  FsBRUAIlTfi,    187*. 

In  the  spring  of  the  year  1869,  a  coniae  of  Oaator 
lectures  was  deUvered  in  this  room  by  John  Andeiaoa, 
Esq.,  of  Woolwich.  The  subject  of  that  conree  wis 
"AppliedMechanics."  Mr.  Anderson  closed  thoae  lectiUM 
wili  the  following  sentence : — "  It  will  be  tcmxA  that 
so  long  as  any  of  Nature's  secret  laws  renuun  m- 
explored,  well-directed  irrepressible  thought  will  aligU 
on  new  discoveries  one  after  another;  and  to  tbs 
endless  variations  of  mechanical  combinationa  then  is 
practically  no  limit."  To  some  of  the  elementary  fiamt 
of  "these  endless  variations  of  mechanical  combinatiaai^ 
our  attention  in  the  present  course  of  Cantor  leotores  is 
to  be  directed.  It  may  appear  disheartening  to  «eter 
npon  an  inquiry  which  at  the  outset  is  said  to  oonsist  cf 
"  endless  variations ;"  bnt  by  dsssification  and  divisioa, 
not  only  all  the  inhabitants  of  the  world,  bat  all  cf 
which  me  world  itself  is  made,  and  even  tbe  rerj 
oniverse,  has  been  brought  under  careful  and  minats 
examination.  The  words — ntiimRl,  vegetable,  and 
mineral — comprehend  the  world  and  its  inhatwtsnts. 
Division  and  sub-division  have  so  placed  these  that  tbosi 
with  similar  distinctive  features  are  soon  classified  sUe 
by  side. 

A  digression  upon  these-  words  for  a  fev  numitcs, 
even  thus  early,  will  not  be  out  of  plaoe.  To 
Aristotle,  who  was  bom  about  384  years  before  the 
Christian  era  (he  died  322  n.a),  we  owe  mncli  in 
respect  of  a  development  of  the  svstem  of  daanflea- 
tion  and  division.  When  Aristotle  was  ciaaafyii^ 
natural  history,  and  seeking  for  some  distiDctirs 
feature  by  which  to  disting^uish  men  from  ereiy  other 
animal  placed  in  the  same  class,  he  selected  for  him  a 
name  appropriate  at  this  day — he  called  man  "  a  tod- 
making  animal ;"  for  man  was  the  only  animal  in  the 
creation  that  made  tools  for  his  own  special  poposes. 
Had  Aristotle  lived  now,  how  much  more  appzopnatdy 
would  this  characteristic  have  applied,  aod  yet  our 
sorrotmdings  might  have  deprived  us  of  the  man ;  fsr 
Aristotle  was  appointed  tutor  to  a  youth  then  14  yam 
of  age — ^that  youth  is  afterwards  known  in  hiatoiyaa 
Alexander  the  Great;  but  Lord  Bacon,  in  his  "Ad- 
vancement  of  Learning,"  writing  of  Alexander  As 
Oreat,  says  "  that  he  does  not  choose  to  consider  hia 
Alexander  the  Qreat,  bat  prefers  to  call  him  '  Aristotle's 

Supil.' "  In  these  days,  and  in  this  oountry,  man  in- 
ebteid  as  it  is  than  any  other  in  the  old  hemis]d[iera  to 
the  scientific  development  of  the  tool-prodncang  tuaaitf, 
and  to  many  other  science  faculties,  we  may  look  in  vam 
for  such  encouragement.  Alexander  did  not  fiorget  hii 
science  tntor,  for  history  records  that  he  allowed  Aris- 
totle 800  talents  per  annum  (a  large  sum,  howsvor  tb» 
talent  may  be  estimated)  with  wmch  to  proescate  Ui 
studies  in  natural  history.  May  it  not  be  that  ia 
England  in  the  present  generation  there  are  bo  Axis- 
totles  because  there  are  no  Alexanders  P 

By  a  like  law  of  broad  classification  we  may  say  of 
oar  present  subject  there  are  two  marked  groups,  ondtr 
one  or  other  of  which  may  be  arranged  all  oar  mechan- 
istic contrivances.  These  groupings  are  oomprehsuded 
in  the  words  structures  ana  nuichinea.  The  conaidaa> 
tions  which  present  themselves  vary  oonnderaUy,  a^ 
oording  as  one  or  other  of  these  divisiaas  is  undar 
notice,  and  nnfbrtunUely  for  the  seisaoe  and  praettse  of 
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meehanie*  in  theMU  acoejibttion  of  the  tenn  mechanics, 
modem  oaage  has  disjoined  wliat  shoold  always  have 
been  nnited.  The  dass  of  men  whose  business  leqnires 
that  they  should  attend  to  the  branch  called  strnctoies 
jUsregaid  the  branch  called  machines.  Th«  compliment 
is  repaid.  The  mind  of  the  man  who  thinks  of  stmo- 
torea  is  ever  dwelling  upon  contrivances  for  securing 
stabilitjr  and  p«^tnal  rest,  whereas  the  thoughts  of  the 
mechanical  engineer  dwell  npon  contrivances  for  secur- 
ing ^  motion,  and  he  sometimes  dreams  of  making 
motion,  and  not  rest,  perpetual.  Although  each  of  these 
men  look  to  mechanioil  aids  for  aooomiuishing  his  pur- 
pose, they  look  at  them  from  two  yer^  different  stand- 
points, and  in  very  different  coloured  ughts.  The  man 
who  deals  with  sbmctnres  is  always  thmking  of  struts, 
tensions,  pressures,  and  frictions,  and  he  adopts  those 
means  which  seem  most  likely  to  secure  what  he  calls 
stability  and  immobility.  The  other  man  considers  that 
to  put  the  machine  in  a  state  of  rest,  to  so  proportion 
the  powers  as  that  each  elementary  part  of  that  machine 
shall  be  in  equilibrium,  is  to  put  a  machine  in  a  state  of 
absolute  idleness.  Now,  idle  machines,  like  idle  people, 
do  us  no  good  ;  they  destroy  themsielves,  they  rust, 
they  in  fact  decay,  and,  to  borrow  the  phrase  fit>m  the 
workshop,  we  may  say  of  idle  machines  that  they  really 
"  eat  their  heads  off."  The  true  state  of  a  machine,  as 
those  who  are  concerned  with  them  know  well,  is  a  state 
of  motion.  So  completely  is  this  idea  of  motion  im- 
pressed  upon  meclunuts,  that  rest  as  accomplished  by 
stmts,  and  stays,  and  rods,  forms  no  part  of  the  mentu 
employment  of  Uie  mechanician,  A  mechanician  has  no 
&ith  m  the  machine  requiring  rest.  If  a  mechanician 
wants  a  piece  of  machinery  to  pause  in  its  work,  in  order 
that  another  part  of  that  machine  may  go  tlut>ngh  some 
operation  or  other,  he  accomplishes  it  by  estab- 
lishing such  a  relation  between  and  amongst  the 
motions  of  the  respeotire  parts  as  shall  produce 
the  result  he  requires.  As  two  waves  of  light 
or  of  sound  in  opposite  phases  produce,  by  coalesc- 
ing, daikness  or  silence,  so  two  motions  can  be 
BO  mechanically  combined  as  to  produce  absolute  rest. 
The  owner  of  a  machine  oonsiden  a  machine  worthy  of 
room  on  the  floor  of  his  fitctory  only  so  long  as  it  can 
move  and  is  moving ;  and,  indeed,  nowadays,  that  is 
hardly  sufficient  for  manu&ctnrers  and  owners  of  ma- 
chinery. Machines  are  expected  to  be  not  only  diligent 
when  the^  are  at  work,  bat  to  go  back,  when  they  have 
done  their  work,  with  a  speed  which  no  employer  has 
ever  yet  considered  too  great.  There  is  no  law  upon  a 
labourer  to  return  an  empty  spade  to  the  ground  at 
twice  or  three  times  the  speed  with  whidi  he  lifts  a  full 
one.  A  machine,  however,  is  expected  to  do  this.  It  is 
expected  when  it  has  done  one  stroke  of  work,  literally 
without  turning  round,  to  run  backwards  at  twice  or 
thrice  the  velocity  at  which  it  does  its  work  in  order  to 
start  and  do  another  stroke.  Nor  is  it  in  readiness  to 
return  to  its  work  at  an  increased  speed  that  any  great 
triumph  of  mechanistic  skill  is  noticed.  There  is  hardly 
a  plan  or  device  for  the  saving  of  bodily  labour,  nay, 
there  is  hardly  a  scheme  for  saving  mental  thought,  that 
mechanism  is  not  both  expected  and  requested  to  under- 
take. Mechanism  barrows  in  the  earth,  it  builds  our 
bouses,  it  conveys  us  by  land  and  by  water,  it  clothes  us, 
it  supplies  us  with  teeth,  it  will  even  do  a  large  portion 
of  the  work  of  digestion  if  we  wish,  it  counts  for  as,  it 
determines  the  weight  of  our  gold  and  silver  coins,  ac- 
cepting or  reiecting  those  coins,  as,  in  its  mechanical 
judgment,  it  deems  Met ;  and,  to  crown  all,  it  thinks  for 
OS ;  it  calculates,  it  sets  up  its  own  type,  it  prints  its  own 
calculations,  and  if  by  any  accident  it  makes  a  mistake, 
it  rings  a  bell  and  telb  us  it  has  done  so. 

Thus,  not  only  English  society,  but  all  society  depends 
upon  mechanism,  and  it  is,  therafore,  singular  that  edu- 
cational books,  and  even  tie«tisea  npon  mechanics,  lay 
the  foundation  of  all  the  information  and  instruction  that 
they  give,  not  in  states  of  motion,  but  in  states  of  rest 
To  put  lerers,  polliea,  inclined  planes,  wedges,  and 


I  screws  in  states  of  perfact  equilibrium,  to  demonstiate 
by  tedious  and  oompucated  reasoning  what  is  called  the 
parallelogram  of  forces,  to  be  poring  over  problems  for 
eatablishmg  equalities  by  both  geometric  and  analytical 
formolte—uieee  constitute  a  large  portion  of  the  so-called 
scientific  mechanical  knowledge  contained  in  onr  treatises 
upon  machinery  for  stadents— at  least  for  those  who  are 
begrinning  to  study.  If  a  few  advance  beyond  elemen- 
tary knowledge,  they  are  generally  confronted  by  still 
more  complicated  and  nninviting  discussions  upon  the 
laws  which  have  mnch  to  do  with  motions  in  the  nniverse, 
but  little  or  nothing  to  do  with  motions  on  the  earth  or 
in  onr  machines. 

In  1788,  when  Lagrange  pablished  a  great  and  fine 
example  of  analysis,  he  wrote  in  the  preface  of  the  book 
(it  was  upon  machinery) : — "  The  reader  will  find  no  figures 
in  this  work ;  the  meUiods  which  I  deliver  do  not  require 
either  instruments  or  geometrical  or  mechanical  reason- 
ing, but  only  algebraical  operations."  Lag^range  herein 
made  mechanics  subservient  to  analysis.  Analynis  ought 
to  have  been  made  subservient  to  mechanics.  Our  books 
of  mechanical  science  deal  with  questions  chiefly  of  rest  or 
of  celestial  motion  only ;  hence  the  man  who  wants  a 
machine  for  a  given  purpose,  who  wants  to  combine 
certain  motions,  turns  m  disappointment  from  volumes 
that  he  considers  are  delusions  and  snares.  So  far  as 
power,  and  so  far  as  strength  of  materials  are  con- 
cerned, he  is  satisfied  that  tiiese  are  ample  for  all  his 
requirements.  Until  he  can  obtain  snch  a  combination 
as  shall  secure  a  special  end,  questions  of  construction 
and  equilibrium  are  not  felt  by  him  as  matters  really  of 
even  momentary  oonsideTation.  He  knows  that  if  the 
motions  he  needs  are  won,  he  will  have  no  difficulty 
whatever  in  prodncing  rest.  To  modify  control,  and 
re^:n]atethe  motionsof  connected  materials,  constitutes  the 
chief  object  of  study  with  those  who  hope  b^  machinery 
to  improve  upon  manual  labour.  This  study  is  clearly  in- 
dependent of  the  building  of  the  machine ;  it  is  clearly 
independent  of  all  those  parts  of  the  machine  that  are 
comprehended  under  the  word  "structure."  It  is  also 
eqouly  independent  of  the  source  whence  the  machine 
derives  its  power ;  and,  farther,  it  is  quite  independent 
of  the  work  to  be  done  by  that  power,  after  it  has  passed 
through  the  machine.  What  it  does  involve^  however, 
are  any  mechanistic  contrivances  by  which  motions  may 
be  changed,  or  constrained,  or  diverted,  and  that,  appear- 
ing in  one  form,  existing  for  a  specific  purpose,  they  may 
be  transformed  into  another  exactly  adapted  to  the  pur- 
pose required.  Thus  it  will  be  for  a  pre-arranged  object, 
and  to  follow  a  predetermined  law.  This  is  that  whi(^ 
is  comprehended  under  the  word  mechanism,  and  it 
is  in  consequence  of  the  development  of  this  aptitude 
in  the  fsw  minds  given  to  the  special  study — and  they 
have  been  but  few-^hat  England  owes  all  her  present 
manufacturing  industries. 

Having  thus  explained  what  is  comprehended  under 
the  word  mechanism,  it  may  be  well  to  regard  what  it 
is  that  is  excluded.  All  our  experience  tells  ua  that 
motion  is  a  consequence  of  force.  So  sure  are  we  of 
this,  that  we  say  that  whenever  fon^  acte  motion  ensues. 
If,  however,  it  is  wished  to  arrest  an  ensuing  motion,  it 
is  usually  done  b^  the  introduction  of  an  opposing  force. 
Thus,  even  in  this  aspect,  rest,  observe,  is  the  result  of  a 
combination  of  motions. 

The  branch  of  mechanical  studies  which  thus  considers 
force  as  oompellingrest,  orpreventing  a  change  of  motion, 
is  called  stetics ;  and  states  of  rest  produced  by  opposing 
forties,  except  when  the  mechanism  is  called  upon  in  tho 
interval  to  perform  some  special  operation,  do  not  concern 
us,  and  farther  allusions  to  questions  of  statics  may  be 
put  aside. 

Bat  force  may  produce  change,  either  in  the  amount 
or  direction  of  motion,  and  the  branch  of  mechanical 
studies  which  comprehends  this  is  called  dynamics.  The 
term  dynamics  is  a  marvellously  comprehensive  one. 
To  say  of  an  operation  that  it  is  a  dynamical  one,  gives 
jost  about  as  much  information  of  the  operation  as  to 
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fajr  of  •  lubstance  that  it  b^Iongit  eitk«r  to  the  snimal  or 
Te^etable  Icingdom.  Divlsios  and  aab-diviaioB  miut 
^ter,  in  order  to  an  accurate  and  iuatnictive  inTeeti^- 
tion  of  ^neationi  of  a  dynamical  character.  Two  of 
tEew  divuioni  are  lo  intimateljr  rdated  in  the  liranch  of 
dynamics  to  be  treated  of  in  thii  course  of  leoturei,  that 
a  distinction  moat  be  drawn  between  names  much  alike. 
M.  Ampere,  in  the  year  1834  (for  that  ii  about  the  time 
when  this  subject  first  began  to  attain  special  considera- 
tion), wrote: — "Long  before  I  employed  myself  upon 
the  present  work,  I  had  renwrked  that  it  is  usual  to 
omit,  in  the  beginning  of  all  books  treating  of  suiences 
which  regard  motion  and  force,  certain  considerations, 
which,  duly  developed,  must  constitute  a  special  science." 
He  then  proceeds  to  describe  the  science,  and  colls  it 
kinematics,  from  a  Greek  word,  Kurq/ia,  which  signifies 
motion.  Further,  he  makes  a  proposal  which  was  taken  up 
by  others,  and  the  progress  of  the  idea  is  interesting.  He 
(U.  Ampere)  defined  a  machine,  not  as  it  had  hitherto 
peen  considered — an  instrument  "by  means  of  which  we 
may  change  the  intensity  and  direction  of  a  given  force," 
but  as  an  instrument  "  by  means  of  which  we  may  change 
the  direction  and  velocity  of  a  given  motion,"  hereby 
exgludinfr  force  fiijin  all  cotiaiderntioEi  ..f  cieohanism. 
six.  'Willu,  to  whom  I  shall  have  occasion  to  rtfer  again, 
propolis  ujtother  definition,  namely,  to  consider  a  ma- 
rline aa  an  instrumtint  "  by  'nbjch  to  pniduco,  not  motion 
^mply,  but  relations  of  motion  between  parts,"  Uius 
MtUng  aside  M.  Amperti's  dtfitiiLion  that  n  oiutjIuiM  ia  an 
instrument  to  thunffo  the   direction  oml  vt^ocity  of  a 

£■  van  moUim.  Dr.  WhtewtU,  in  hiH  "  Philosophy  of  the 
idnctive  Stiences,"  in  the  first  volume,  p.  Hi,  has  a 
very  short  chapter  indeed  on  ''MotioE,"  ami  ho  was  well 
competent  to  write  v  lung  cne.  Ho  wiuta  in  that 
chapter,  in  1840 : — "  llotion  dionld  b«  ooDsidered  quite 
independent  of  its  cause — force.  The  icienoe  might 
ha  termed  '  pure  mechanism,'  in  contradistinotiou  to 
'  mechanics  proper,'  or  '  machinery ,'  in  which  force  is 
taken  into  consideration.  Such  a  scienoe  is  the  science 
of  mechanism  independent  of  force,  and  I  consider  it  to 
be  the  solution  of  a  problem  which  may  be  expressed  in 
these  words : — '  To  communicate  any  given  motion  firom 
a  first  mover  to  a  given  body.'  The  necessity  of  this 
aeparatioq  (says  Dr.  Whewell)  has  been  seen  by  those 
who  have  taken  a  philooophical  view  of  the  sciences." 
Br.  Whewell,  it  will  be  observed,  excluded  force,  and 
in  this  respect  he  follows  H.  Ampere's  views,  expressed 
Just  six  years  previously. 

Thus  has  arisen  the  distinotioa  between  two  very 
fimUai  terms,  kinetics  and  kinematics.  Each  term  in- 
volves considerations  of  motion,  but  in  two  very 
different  aspects.  In  kinetics  it  is  not  mere  motion 
which  is  conaidered,  but  the  relations  that  motions  bear 
to  forces.  Bence  questions  in  which  the  expenditure 
and  nature  of  force,  and  the  motions  produced,  are  con- 
sidered belong  to  kinetics.  Kinetics  comprehend  the 
laws  of  energies,  and  the  modes  by  which  men  may  best 
avail  themsflves  of  these  laws.  We  are  too  prone  as  a 
people  to  generalise  laws  ;  and  what  we  find  to  be  true 
under  one  set  of  energies,  we  aasume  to  bold  good  under 
another  set.  Such  is  not  the  case.  The  energies  of 
gravity,  electricity,  vitality,  affinity,  light  and  hvat,  re- 
quire different  treatments,  in  oider  that  each  may  be 
most  advantageously  utilised. 

An  exHmplo  or  two  may  make  clear  the  distinctions 
BOW  insisted  on. 

The  velocity  and  penetrative  or  destructive  effects  of 
a  cannon  ball,  in  relation  to  the  iharacter  and  sxploeive 
consequences  of  the  energies  of  gun-cotton,  gunpowder, 
nitro-glycerine,  dynamite,  or  whatever  other  cements 
are  used,  would  bo  a  question  in  kinetics. 

Again,  that  singular  calculatioB,  tfeat  if  «  man  were 
engaged  in  producing  a  certain  noti««,  aa,  iox  exoai]^ 
drawing  water  from  a  well,  by  the  expeaditaro  of  bis 
muscular  energies  through  the  period  of  hi*  manhood, 
he  would  raise  by  the  mechanism  «l  hi*  bodily  game  no 
more  water  than  could  be  raiaed  1^  «««  load  of  fte  beat 


Wallaend  coal,  henoe  completing  the  paralleliam,  and 
reducing  it  to  the  form  of  money  value — and  it  b 
wonderful  how  much  more  we  appreciate  these  tilings 
when  they  are  put  in  a  money  value — the  life  energy  of 
a  man  acting  through  the  mechanism  of  hia  moacolar 
system  does  not  exceed  the  energy  of  a  luad  <^  aoals 
employed  through  the  mechanism  of  a  scientifically- mads 
engine.  In  other  words,  given  the  two  mechamsnorS,  the 
life  of  a  man  is  not  worui  more  than  about  60e.  _  Had 
man  been  created  for  no  higher  destination  than  this,  ws 
may  depend  upon  it  he  would  have  been  put  together  si 
a  piece  of  mechanism  very  dififerent  from  that  on  whit:h 
be  is  now  constituted. 

In  kinematics  these  elamenta  of  force  occupy  no  atten- 
tion whatever.  Keiiher  the  force  that  preducea  tha 
motion,  nor  the  forcos  impeding  the  motion,  nor  the  forces 
that  these  two  motions  call  mto  action,  none  of  these 
belong  to  the  division  of  the  subject  with  which  these 
Cantor  lectures  have  to  deal  Kinematics,  thereCare,  ia 
a  science  of  mere  motion ;  even  elements  of  strength  art 
not  considered  in  it.  The  galloping  tortoise  which  we 
see  advertised  in  the  windows  in  the  streets  of  Londoo, 
and  that  tricky  little  mouse  that  you  see  creeping  up  the 
hands  of  men  in  Oxford-street  or  Lombard-street,  claim 
irom.  mechanicians  quite  as  much  attention,  azxd  involve 
questions  of  mechuiism  perhaps  quite  as  cnrioas  ai 
Babbage'a  calculating  machine,  or  those  singular  thinA 
tha  orreries  of  the  last  century.  It  is,  therefore,  At 
division  of  the  subject  called  kmematics  with  which  the 
present  course  of  Cantor  lectures  is  chiefly  concerned. 

M.  Ampere  appears  to  have  been  the  first  to  dinet 
public  attentum  to  the  importance  of  kinematics  as  s 

rcial  study.  Plato  speaks  of  astronomy  aa  "th* 
trine  of  the  motions  of  solids;"  and  to  come  to  receat 
times — vary  recent  indeed — there  is  a  still  valuable  work 
by  Hmenon,  which  we  have  here,  and  which  contaisi 
some  very  good  illustrations.  Bere  ia  one  of  the 
meohaoism  oi  a  rat-trap,  and  very  well  it  ia  done.  The 
reason  why  the  book  ia  produced  is  this.  It  waa  probably 
first  published  about  17S0  ;  this  copy,  which  is  tlM  aecoaa 
edition,  corrected  and  very  much  enlarged,  with  il 
copper  plates,  waa  published  in  1768.  The  title-page  is  ' 
wdl  worthy  of  our  consideration  in  connectaoa  with  the 
present  coune  of  lectures.    It  is — 

THE   PHINCIPLES   OF   MECHAinC^ 

Explaining  and  Demonitrating 
Tea    GaxiBiL    Liws    cr    Monuic. 
The  Law>  of  Gravity. 
Motion  of  DecnodlDg  Bodiae. 
FroiMtlla. 
MflchBoio  Foven. 
Pejalulumt. 

A  work  very  neceaianr  to  be  known  by  all  OeoUcmea  asd 

otheri  th»t  dealre  to  have  an  Initght  into  ttae 

Woass  or  Natusk  a»d  Amt. 

Aad  utreinely  ustful  to  all  lorls  of  Arilflcera,  putiealail;  is 

Architecu,  Englneen,  milpwrights,  MiUwilaliu,  Hatek- 

niaken,  &c.,  or  any  that  work  in  a  Mecliamcal  Way. 

The  Second  £dlUon,  with  43  Ck>pp«r  Plates. 

17U. 

The  order  of  Emerson's  subjects  is  remarkable.  They 
begin  with  motion,  lead  on  to  equilibrium,  and  end  witfc 
structures.  In  our  days  the  hubit  seeuis  to  be  tu  begin 
with  structures,  descending  through  equilibrium,  and  vuiy 
seldom  proceeding  so  far  as  motion  ia  understood  in  m» 
chanism.  In  the  preface  he  lays  great  stress  upun  motiuO, 
and  not,  aaiu  uioderu  books,  equilibrium  ;  on  tbal  he  layi 
no  stress.  Ue  writes : — "  What  else  is  there  in  the  vuahle 
world  but  matter  and  motion  ?  Mechanism  is  a  science 
of  such  importance,  as  without  it  we  could  haidly  eat 
our  bread,  or  lie  dry  in  our  beds,  and  by  it  we  come  la 
tmderstand  the  motions  of  the  parts  of  an  animal  body 
— 4he  motions  of  the  aelesdal  bodies.  Without  mechaiuct 
a  general  cannot  ^o  to  war,  and  the  meaneat  artificer 
must  work  mechanically,  or  not  work  at  all,  so  that  aO 
persons  are  indebted  t«  thi*  a<^  from  tha  king  down  to 
the  cobbler." 

Although  pure  meobaniam  orkiuematicahai  thus  beta 


Centrea  of  Gravity. 
Btnairtb  and  atien  at 
UyoroilaUa. 
CooatrucUon  ot  Machtaes. 
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«M«aued  as  an  important  itady  in  and  by  itoeW,  ret  no 
woi*  appeared  in  the  Engliab  language,  an  far  as  Iknow, 
•ntU  the  j«ar  IMl,  one  year  after  Dr.  WheweU'g  book, 
vhioh  waa  iiz  yeara  after  U.  Ampere  hwd  drawn  atten- 
«M»  to  thia  tabjeot  Then  Profeaaor  WiUia,  the  Jack- 
■emaa  Profaawrof  Natnral  and  Experimental  Philoeophy 
M»  *«•  5«>i^M«ty  of  Cambridge,  published  a  volume  on 
"  The  Pnnciplee  of  Hechaniam,  deaigned  for  the  use  of 
stodenta  in  the  Univeriity,  and  for  engineering  etudpnts 
generally."  To  thia  work  all  who  have  alluded  to 
mechaniam  acknowledge  great  obligatioiie.*  In  it  the 
subject  ia  treated  aa  a  mathematical  one,  and  although 
IB  tha  praaent  course  of  luotures  the  purely  mathematical 
■apaot  «f  the  problem  muat  be  ignored,  that  ia  no  reason 
-whatever  why  the  young  meohonicians  should  not  study 
Mm  sabjeot  with  the  only  key  that  oan  unlock  for  them 
lii  tnaauna. 


^^^ibt  allowing  the  "open  sesame  "  character  of  this 
wiOTsmatiail  key  in  the  question  of  mechanism,  it  is 
•well  to  avow  that  purely  mathematical  minds  have 
claimed  for  their  favourite  science  far  too  much  of  the 
power  of  a  magician's  wand  over  terrestrial  mechanioa 
■ad  medianism.  Mathematicians  boast  that  they  hold 
l^kOT-of  the  gate;  it' is  a  reflsotion  upon  their  good 
teste  that  they  seldom  walk  in  the  pleasnnt  postures  of 
whidt  they  have  the  key.  If  malhematiciaDS  would  but 
baooma  as  fiuniliar  with  the  technicalities  and  wants  of 
«>ahinists  and  msohanists  as  they  are  with  the  omnipo- 
*»nOB  of  s  and  y,  they  would  often  receive  the  right- 
hand  of  brotherhood,  where  now  men  are  provoked  to 
•ay,  "  Stand  back ;  we  do  not  want  you."  There  will  be 
po  wlid  piugnas  in  the  refinements  and  precision  of 
manhHaiam,  either  constructive  or  kinematical,  until 
there  ia  leas  dissociation  between  mathematics,  physios, 
^■«*«a,  and  practice.  The  youth  of  England  are  led  in 
the  dyaamiosl  relations  of  c  and  y  to  calculate  the  path 
•f  the  aaitik  in  ita  orbit,  and  they  can  do  it  to  a  second 
Majaav.  The  same  x  and  y  enable  them  to  tell  the 
parioda  of  tha  revolution  and  rotatioa  of  the  earth  ;  to 
Ittd  the  velocity  of  light,  and  to  measure  the  length  of 
ita  waves  to  tha  milliunth  of  an  inch ;  to  calculate  the 
exaot  carve  of  the  spectroscopic  diagrams  in  the  solar 
•oiona,  and  this  with  an  accuracy  that  even  decimals 
£ul  to  repment  to  the  mind.  Buch  is  considered  a 
triumph  Mf  mathemHtical  dynamics.  But  ask  a  mathe- 
wiatiwan  to  determine  the  quantity  of  irregularity  pro- 
doeed  by  an  onbMlanoed  fly-wheel ;  to  say  how  a  small 
vaightonaiargefiy-wheel  may  prod ucehauk-Lish  through 
Amill,  and  destroy  the  teeth  of  some  of  the  largest  wheels 
in  that  mill,  or  to  state  in  what  motions  or  how  to 
utilise  the  heat  that  passes  away,  or  to  what  influences 
a  ship  ia  snbject  by  the  rotation  of  heavy  machinery 
within,  or  to  calculate  in  any  given  case  what  is  called 
aantive  dip ;  and  how  ia  that  slip  in  a  screw  propeller 
to  ba  avotdad  F  Ask  the  mathematicians  to  Uke  a  given 
problem,  with  given  numbers,  under  any  of  these  Iwads, 
•■d  they  will  turn  from  it  and  think  it  beneath  their 
notice — probably  it  ia  beyond  their  skill. 

Mechanism,  then,  is  the  alphabet;  machinery  is  tha 
writtso  eapreasion,  and  that  machinery  is  a  combination 
«f  parte.  Theae  elementary  parte  are  iUrniahed  by  tha 
■Mdunioian.  Hence  the  study  of  mechanism  should 
preoeda  the  study  of  machinery  ;  but  it  has  £iiled  and 
•till  frila  to  do  so. 

Apart  entirely  iiom  the  mathematical  snd  seientifio 
waaens  why  mechanism  does  not  hold  ita  own  as  a 
Iwanch  of  well-definad  siod  intellectual  study,  there  are 
vam  or  two  obvious  social  ones.  Mechnnism  is  not 
(Urcetly  alUsd  to  utilitarianism  ;  it  bears  a  rriation 
f>  ntiUtatianiam  of  a  character  aimilur  to  t^t  which 
•rt  bean  to  it.  The  neoessities  of  life  must  flnt 
ba  mat,  and  then  may  be  entertained  improved  means 
tat  meeting  them.     Houses,   boata,   btidgss,  clothing, 


•  na  ieenad  edltfan  of  this  work  bu  l>e«o  reesally  putHlthsd  by 
Mswrt.  I<<Migiiuu>,  and  to  tbsm  and  Prufewor  VVlllIt  Uu  8o«isiy  i.f 
Arts  l>  lodebied  Ibr  the  Inan  of  ctrtxln  voM-rats  to  b«  i»«4  In  the 
ptiatlnf  at  ntar*  laetaTH. 


and  food  must  first  be  procured,  and  then,  and  not 
until  then,  need  be  considered  the  best  w^y  for  ao- 
coDiplishing  these,  or  for  rendering  them  more  atiractive 
when  they  are  procured.  Hence  art  and  mechanism 
first  succeed,  and  then  precede,  utility.  Again,  our  very 
bodies,  and  the  contrivancea  which  nature  has  so  pro- 
fusely soattared  around,  have  given  man  what  may  be 
called  an  intuitive  knowledge  of  mechanistic  combina- 
tions. Men  avail  thamselvss  of  these  as  they  do  of  books 
in  a  library,  and  rarely  give  a  thought  to  iinything  but 
the  branch  that  they  are  themselves  at  the  time  wmiting. 
Mechanicians  are  only  a  numerous  class  of  those  who  do 
this.  To  the  extensive  storehouse  of  nature's  contrivances, 
perhapa  every  branch  of  art  and  acience  resorts  more 
than  it  is  willing  to  allow.  When  the  government,  about 
100  years  ago,  referred  the  question  of  a  lighthouse  to 
Smeaton  for  the  Bddystone  rock,  Smenton,  who  was  ex- 
perienced both  as  a  kineticaland  constructive  mechnDicinn 
(he  was  the  first  to  introdnce  the  use  of  cast  iron  teeth 
in  largo  wheela),  did  not  contrive  a  lighthouse,  or  even 
consider  he  waa  called  upon  to  design  one.  What  he 
did  was  to  look  about  through  nature's  storeboOse,  and 
to  consider  where  and  how  resistances  were  met  similar 
to  the  resistances  he  was  called  upon  to  mo'-t.  Hence, 
when  he  published  a  report,  in  folio,  of  the  deaiKn- 
ing  and  executing  of  the  present  Eddystone  liKbthouse 
(three  or  four  previous  ones  having  being  either  burnt 
down  or  washed  away),  he  printed,  side  by  side  with  a 
drawing  of  the  structure  he  piupoaed,  the  trunk  and 
branches  of  an  oak  tree,  which  ha  took  as  his  model.  On 
the  wall  is  a  diagram  taken  from  Smeaton's  ovn  aoouunt 
of  the  EddTstona  lighthouse,  and  showing  the  peculiar 
mode  in  which  he  dovetailed  tha  stones  one  into  the 
other.  The  question  of  the  Eddystone  lighthouse  is  quite 
foreign  to  our  praaent  purpose,  but  the  diagram  there 
shows  the  mode  in  which  the  oak  brnnch  entera 
into  the  stem  of  the  tree;  and  in  the  text  Smeaton 
poinU  out  how  beautifully  the  obtuse  angle  of  the 
branch  is  fitted  in  with  more  material  than  the  aoote 
angle,  and  how  it  strengthens  the  acute  angle;  he 
also  shows  how  the  stem  of  the  tree  is  fixed 
into  the  ^und,  and  to  this  natural  contrivance  he 
owed  his  ideas,  for  from  them  he  writes : — "  I  could 
make  a  figure  not  ungraceful ;  and  at  the  samn  time 
carrying  the  idea  of  great  firmness  and  solidity"  (p.  42). 
That  is  sensible  constructive  mechanism.  There  may 
be  many  in  this  room  who  remember  the  year  18JI,  wht-n 
the  country  was  very  much  perplexed  to  know  whst  to 
do  with  the  Exhibition  it  had  summoned,  and  did  not 
know  how  to  put  it  under  cover.  Architects,  engineers, 
and  others  were  completely  baffled.  They  lelt  that  if 
they  raised  a  building,  either  of  brick  or  stone,  damp  in 
the  walla  would  spoil  the  tre«snras  of  art  to  be  de|K)sited 
there.  Ko  available  sogKsstion  orixinated  with  them. 
In  the  crisis  a  gardener  oama  forward,  and  to  him  is  due 
the  credit  of  having  suggested  the  design  for  tho  build- 
ing. Sir  Joseph  Paxton,  who  owns  he  whs  no  engineer, 
writes  of  the  Exhibition  of  IMI  :—■*  Nature  was  the 
engineer  in  thia  oaaa,"  and  ha  requests  thoee  who  ehoose 
to  do  SB  to  oompars  tha  leaf  of  the  water  lily  (the 
"Victoria  Bsgia")  with  the  building  erected  in  Hyde- 
park,  (or  he  says,  "  from  this  I  obtained  all  my  ideaa," 
of  what  should  ba  comprehended  in  the  first  iron  and 
glaaa  boUding  that  was  ever  teen.  Let  as  look — the 
inquiry  shall  be  as  brief  as  possible— at  a  few  more  of 
similar  illustrations.  A  spidePs  web  across  a  garden  path 
suggested  the  Menai  bridge  to  Telford  before  1818.  The 
stmcture  of  bonsa  suggested  the  tubular  one  which 
carries  the  railway  across  the  Menui  Straits.  The  little 
worm  which  perff>rates  the  wood  of  ships  suggested  th« 
Thames  Tunnel  to  Brunei;  tho  telescope,  the  uiicroseope, 
Kud  the  camera  obscurst  are  all  cle«rly  set  forth  in  the 
eye ;  it  wns  a  lobster  shoU  which  gave  the  iJea  of  ciirvin? 
wrought' iron  tubes  to  Watt;  wasps  make  paper,  ami 
there  are  other  wasps  that  make  paste-board.  Spiders 
form  neta ;  hail  and  ^ot  are  formed  ex^ictly  alike. 
Bitd's  feathers  suggested  the  slates  to  our  houses,  and 
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bird's  nests  are  lessons  to  this  day  in  twsket  wskvinff. 
England,  as  an  island,  is  'warmed  as  tUs  room  is  warmed. 
In  the  torrid  zone  there  is  a  boiler  and  fnmace,  and 
the  Gulf  Stream  is  the  enlarged  pipe  of  a  huge  heating 
apparatus.  In  the  hand  we  have  a  vice,  and  looking  at 
that  vice  which  we  all  possess  from  a  mechanical  point 
of  view,  it  is  evidently  one  more  perfect  than  the  meet 
ingenious  vice  the  accumulated  skill  of  en^eers  could 
possibly  produce.  There  are  eight  or  nine  different 
vices  in  one,  that  is  to  say,  it  is  a  vice  of  varying  siae 
and  form;  it  needs  no  dams;  there  is  no  chance  of 
damaging  the  work  pot  in  it  by  the  serrated  edge,  as  is 
the  case  m  an  ordinary  vice,  for,  as  you  know,  olains  of 
wood,  lead,  cloth,  and  other  materials  are  used  to  save 
the  work.  Look  at  it  from  any  point  of  view,  it  is  un- 
approachable. If  you  want  to  hold  a  oircalar  piece  of 
metal,  how  much  more  beautifully  do  yon  do  it  than  can 
be  done  by  any  contrivance  of  engineers.  Ton  hold  it 
between  two  fingers  and  a  thumb.  Although  this  is  a 
question  of  statics,  it  is  worthy  of  a  few  moments'  con- 
sideration. You  observe,  many  people  put  things  npon 
fonr  legs;  theodriitee*,  instruments,  tables,  ko.,  are 
generally  put  npon  four  legs,  but  Nature  tells  us  we 
should  put  them  npon  three.  When  this  pencil  is  held 
on  three  sides  by  two  Angers  and  one  thumb,  you  cannot 
|>ress  it  in  any  direction  without  its  meeting  with  re- 
sistance, but  once  put  it  between  four  fingers  and  there 
are  four  places  m  which  it  may  escape.  Another 
peonliHrity  of  this  vice  (viz.,  the  hand)  is,  that  you  may 
nold  •  chisel  is  it  so  as  to  be  quite  steadv,  and 
yet  it  will  slide  along,  and  there  is  no  vice  known 
to  me  which  will  do  this.  This  vice,  then,  is  not 
only  a  very  curious  one,  but,  in  respects  which  would 
draw  us  very  far  aside,  it  is  one  possessed  by  no  animal 
except  man.  Look,  again,  at  the  wrist  joint.  We  have 
vices  with  balls  and  sockets,  and  universal  joints,  but 
none  eqnal  to  this  universal  joint  at  the  wrist.  There  is 
a  fortune  for  anybody  who  can  make  a  vice  to  eqnal  it, 
so  simple  and  so  umvertal.  Then,  again,  the  stomach 
is  a  |>ufect  laboratory.  The  Inngs  are  a  bellows ;  the 
skull  is  an  arched  vault  beautifully  put  together ;  and  the 
teeth  1 — what  a  complication  we  have  of  knives,  saws, 
wedges,  and  mill  stones;  andintheiawsthereisanamnge- 
ment  which  has  often  been  tried,  but  which  has  never 
yet  been  successfully  attained,  called  a  draw-  cutting  action, 
the  nearest  attempt  to  which  is  in  brad,  hay,  and  paper- 
cutting  machinery.  Not  only  is  the  eye  a  telescope  and 
a  microscope,  but  there  is  in  its  apparatus,  viz.,  in  the 
"iris,"  a  specimen  of  what  engineers  have  been  attempting 
for  a  long  time— an  expanding  pulley.  No  expanding 
]>ulley  has  yet  been  snccessfuL  To  adapt  such  sugges- 
tions as  these  supply,  and  to  combine  Uiem  with  the 
s^uctoral  schemes  which  ingenuity  or  necessity  fur- 
nished, seemed  to  satisfy  all  the  wants  of  men  until  the 
steam  engine  enlai^ged  its  usefulness  by  giving  a  rotary 
motion  in  addition  to  a  reciprocating  rectilmeal  one. 
Watt  did  this  in  1770,  and  from  that  time  we  began  to 
date  our  mechanical  progress.  Then  it  was  that  men 
who  saw  a  high  scientific  and  intelleotaal  stndy  in 
mechanics  were  gradnally  tnmed  from  such  considera- 
tions as  the  mathematical  demonstration  of  the  paral- 
lelogram offerees,  or  the  abstract  beauties  of  algebraic 
analysis,  to  them  ore  important  conaideiations  wUdi  these 
«n^es  producing  rotary  motion  led  them  to  entertain. 
When  we  note  how  slowly,  even  in  these  days, 
the  direction  of  men's  thonghts  change,  we  must  not 
be  surprised  that  comparatively  few  minds  have  left 
the  beaten  track,  and  entered  on  studies  of  pnie 
mechanism.  It  is,  both  in  its  abstract  and  practical 
character,  a  very  fascinating  study,  and  those  who  pro- 
mote it  render  the  art  of  the  mechanic  less  empirical  and 
far  more  scientific  than  it  is  at  present  As  an  aivhitect 
shonld  study  engineering,  so  a  mechanic  should  study 


•  Tb«  •djottiiig.nram  of  theodollta  m,  mt  t  ml*,  four  In 
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A  mechanic,  as  the  tsnn  is  a|^ilied,  meana 
one  who  makes  machinery.  This  view  is  jnst  as  narrow 
as  that  which  would  restrict  the  term  engineer  to  cmm 
who  drives  an  engine.  If  there  is  one  ooonpstion  man 
than  another  whidi  shonld  win  respect  from  the  required 
combination  of  mental  knowledge  and  handicraft  akiU,  it 
is  that  of  the  mechanic;  and  of  mechanics,  none  need 
these  qualifications  more  than  the  smith — 

"  A  mlgtatf  man  li  he. 
With  UrgD  mnd  stnevy  binda, 

Aod  the  miuclM  of  hia  biainij  anas 
Are  •troDg  as  iron  bandi.*' 

For  that  man  can  take  an  uncouth,  shspdesi  man  of  oold 
iron  and  so  correctly  judge  of  the  volume  of  that  nnoooth 
mass  as  to  sdect  the  required  quantity,  and  no  more,  Cora 
form  to  which  it  bears  no  resemblance,  and  to  wliidi  toftu 
he  shapes  it,  altboogh  he  is  never  able  to  tooeh  it  with 
his  fingers.  Before  yon  is  one  of  the  recent  triomphs  of 
skill  in  wronght-iron;  and  if  there  isany  one  pw— nt  vAa 
has  taste  for  work  of  that  kind,  it  is  well  wnth.  atody. 
It  has  been  lent  by  Messrs.  Peard,  Son,  and  Peard,  and 
is  a  pure  piece  of  wronght-iron.  It  is  most  artiatie  and 
graceful  in  form,  and  is  put  together  without  bnaing  in 
anypart  How  £w  it  has  been  Screwed  together,  or  bow 
far  it  has  been  simply  welded,  there  are,  no  doabt,  those 
in  the  room  frilly  competent  to  judge.  No  one,  bowemr, 
osn  leave  it  without  admiration,  andfrecognisiiig  thatrath 
of  the  statement  that  of  mechanics  there  are  immm  whs 
more  deserve  the  thanks  of  the  community  than  tbe  dssi 
called  smiths. 

The  relation  which  tlte  machinist  bears  to  tbe  mwhanirt 
is  essily  defined.  Setting  aside  the  question  of  •trocton, 
the  mechanist  deals  with  designs ;  the  msohiniat  takM 
those  designs  and  adapts  them  to  his  purposes.  For  ths 
fitness  of  the  designs  for  an  end,  they  apply,  when  need 
be,  to  the  mathematictan.  The  mechanic  takes  the  de- 
ductions of  the  machinist  and  the  mathamatacian,  aol 
produces  a  machine  as  exactly  adapted  to  the  par|icss 
required  as  the  knowledge  and  experience  of  um  tins 
enables  him  to  do.  The  distinction  thus  drawn  betw— 
the  machinist  and  the  mechanician  leads  to  n>odeaof  sair 

Sression  by  these  respective  classes  which,  anfbrtonataly, 
0  not  increase  the  respect  of  each  for  the  other.  For 
examine,  the  mechanician  aims  cmly  at  a  contrivanos; 
the  machinist  or  mechanic  aims  only  at  a  coamwrisl  or 
manufacturing  utility-  A  mechanician  is  contented  with 
the  most  rude  skdefam  design;  hedoes  notcanfcraitfcec 
journals  or  plnmmer  blocks  being  neatly  and  caiafotty 
curved  ont--anti-ftiction  curves  £>  not  trouble  hia.  On 
the  black-board  are  two  skeleton  drawings — he*e  is  a 
very  rude  one  of  two  wheels  and  a  crank — these  aaswtr 
the  purpoee  of  the  mechanician.  A  mechanic  woold  act 
be  worthy  of  tbe  name  of  mechanic  if  he  ezecnled  soeb  a 
piece  of  work ;  as  a  mechanical  drawing  it  is  perfartly 
ridiculous.  Tou  see  by  the  side  of  it  some  specnMsis  « 
mechanical  drawing,  one  a  diagrammatical  one,  and 
another  a  most  beautifully-finished  drawing  of  a  locoaM^ 
tive,  which,  iwrhaps,  appears  to  many  to  be  an  engraving. 
It  however,  is  done  entirely  by  hand.  There  are  also 
working  drawings,  such  as  are  taken  into  the  woiUiofv 
from  which  the  aotiial  machines  are  made.  It  wobU  eer- 
tsinly  be  a  great  improvement  on  scientific  bo<As  if  thsta 
were  some  advance  in  the  illustrations  ther  «<n«»t-»», 
which  at  present  are  often  even  less  worthy  of  oommeB- 
dation  than  the  rude  mechanistic  skeleton  one  ^Tlivtnd  to. 
It  is  quite  possible^  and  it  would  be  even  pmdcot,  to 
make  mechanism  a  study  alfawether  apart  fixnn  me- 
chanics ;  it  would  not,  however,  oe  pmdoit  on  the  pte- 
sent  occasion  to  do  so.  WhUst  therefore,  nturriatinr 
mechanism  with  mechanics — to  which  it  is  not  alUeo, 
and  separating  mechanism  from  maUiematics— to  whidi 
it  is  necessarily  allied,  in  this  course  of  Oantar 
Lectures  we  uproach  the  subject  in  a  qiecies  of  bond- 
age, and  must  therefore  ask  that  favourable  oonaidentiaa 
generally  extended  towards  a  comparativelT  stnMS 
friend,  by  mddng  use  of  our  old  friend,  meoaanica|»r 
a  faTOUiaUe  iutrodnctiom  and  an  oooai^onal  hdp. 
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With  meobanioi  we  are  all  £uiuliar.  We  can  neither 
eat,  drink,  nor  alee^,  we  can  neither  ait,  walk,  nor  talk, 
•zoept  b^  the  exeiciae  of  thoae  meohanit^  arrangements 
with  whioh  natote  has  endowed  ns.  Wlien,  however,  in 
the  oonuM  of  nature  the  vital  energy  ceases  by  which 
man  is  enabled  to  pat  in  action  the  machinery  of  his 
£nune,  then,  however  beautiful  and  perfect  ue  ma- 
chiaery  may  be,  the  object  for  which  it  was  constructed 
cannot  be  performed.  At  this  stage  (the  power  of  the 
machinery  having  gone— the  Idnetical  element  having 
been  removed)  ue  mechanist  takes  up  the  parts,  and 
may  be  said  to  anal^  the  contrivances  by  which  the 
vital  energies  exercise  their  various  powers.  But  the 
meohaoio  cannot  operate  without  a  motive  power. 
The  mechanician  cares  for  none.  He  deals  with  con- 
Irivances  in  relation  to  motion.  His  peculiar  province  is 
to  devise  plans  by  which  the  motion  he  has  may  be 
ohaaged  into  the  motion  he  wants,  and  the  rpqoirements 
he  wants  are  aingnlarly  varied,  and  they  fully  warrant 
Mr.  Anderson's  expression  of  "endless,"  for  to  them 
there  is  "practically  no  limitation."  Farmers  do  not 
make  more  varied  demands  upon  the  weather  than 
machinists  do  upon  mechanists  in  relation  to  motion. 
There  is  no  end  to  the  variety  of  demands  made  by  the 
public  upon  the  mechanician.  One  man  comes  and  says 
be  has  motion  which  he  wants  accelerated.  Another 
•ays  he  has  a  motion  which  he  wants  retarded.  A  third 
comes  and  says  his  motion  is  not  quite  continuous, 
he  would  like  it  to  be  so ;  another  says  he  wants 
the  motion  to  be  intermittent  One  man  says  he  wants 
a  oircolar  motion  when  he  has  got  a  rectilineal, 
another  says  he  wants  a  rectilineal  when  he  has  got 
a  circnlar ;  another  wants  it  variable ;  another  says  he 
wants  it  nnifbrm  ;  one  says  it  must  be  alternate,  going 
backwards  and  forwards;  another  says  he  wants  his 
motion  brought  to  a  state  of  rest.  Another  says,  here 
is  velocity,  convert  it  into  power ;  and  another,  here 
ia  power,  convert  it  into  vdooitr.  None  of  these, 
•na  the  list  might  be  wonderfully  extended,  are 
oat  of  the  province  of  the  mechanician.  For 
example^  a  knife  is  to  be  sharpened.  There  are  various 
modes  of  doing  it  The  shelves  of  the  Patent- 
office  have  many  plans  for  sharpening  knives,  but  we 
will  take  the  representative  one,  in  which  the  stone  re- 
Tolvee.  We  have  an  apparatus  here  for  which  we  are 
indebted  to  Messra.  HoltsapffeL  The  problem  before 
the  mechanist  is  to  convert  the  perpendicular  motion  of 
the  fioat  up  and  down  about  eighty  times  in  a  minute 
into  a  continuous  motion  of  the  stone  of  about  600  feet 
drcamferential  per  minute.  The  plan  adopted  hnre  is 
to  have  a  treadle  for  the  foot,  by  which  the  up-and-down 
motion  is  transferred  to  a  wheel,  from  which  there  ia  a 
band  to  a  small  pollsy  connected  with  the  stone,  and  by 
this  contrivance  we  have  got  the  up-and-down  motion 
of  the  foot  converted  into  the  continuous  rotary  motion 
of  600  feet  per  minute.  That  mechanism  ia  porfecC  for 
all  purposes,  not  simply  for  the  sharpening  of  a  knife,  or 
xaaor,  or  lancet,  bnt,  as  a  mechanical  contrivance,  it  will 
do  for  a  hatchet,  S'jythe,  or  any  other  edged  tool.  The 
machine  has  left  the  mechanician's  hands  as  a  contrivance, 
bat  the  mechanic  takes  it  up,  and  adapts  the  question  of 
ita  stmctnre  to  the  particular  use  for  which  it  is  required, 
naing  such  proportion  of  treadle,  crank,  and  wheel  as  he 
pleases.  The  mechanist  has  done  with  it  when  the  oontri- 
-vance  is  produced,  and  it  then  becomes  the  property  of 
the  mechanic  If,  however,  the  problem  had  been  set 
before  the  mechanist  in  another  form,  as,  for  example, 
if  ha  had  a  weight  falling,  and  that  had  to  be  converted, 
or  if  be  hod  got  such  a  matter  as  the  rise  and  fall  of  the 
tide,  and  that  had  to  be  converted,  or,  if  he  had  got  the 
explosive  power  of  gunpowder,  or  the  intense  power  at 
a  short  distance  of  electricity,  or  the  elastic  power  of 
a  steel  spring,  then  clearly  these  would  be  new  condi- 
tiooB  im|iosed  npon  the  mechanist,  and  a  different  piece  of 
mechanism  would  have  had  to  be  designed  for  each  of 
those  cases.  Ton  have,  therefore,  according  to  the 
questions  put  before  the  mechanist,  various  maohinea, 


but  one  contrivance  serving  every  purpose.  In  any 
case  the  mechanic  takes  the  deeigns  of  the  mechanician, 
and  so  avails  himself  of  his  own  knowledge  of  material, 
and  so  adapts  the  amount  of  power  at  his  disposal,  and  of 
that  required  to  be  utilised,  as  to  moke  the  machine. 

Now  it  is  clear  that  to  sharpen  a  razor  and  a  hatchet 
require  from  the  mechanic  two  different  machines — from 
the  mechanician  they  require  but  one  mechanistic  con- 
trivance. 

Having  thus  explained  and  illustrated  the  position 
which  mechanism  holds  in  relation  to  othwr  branches  of 
mechanics  with  which  it  is  allied,  we  should  restrict 
ourselves  to  a  consideration  of  the  divisions  and  sub- 
divisions nnder  which  it  may  be  usefully  studied.  To 
do  so  in  the  present  course  of  lectures  would  be  to  make 
the  subject  not  particularly  inviting,  and  we  must  some- 
times therefore  overstep  the  boundaries,  and  take  a  short 
w«lk  into  the  not  very  inviting  mathematical  and  pro- 
hibited fields,  and  perhaps  a  longer  one  into  the  more 
inviting  mechanical  fields.  In  thus,  to  some  extent,  tres- 
pxssing  into  tempting  bye-paths  from  the  highway 
whiuh  the  literal  meaning  of  the  title  of  these  lectures 
prescribes,  the  Council  of  the  Society,  and  the  audience, 
who  do  not  despise  mechanistic  drawings,  must  permit 
action  to  take  place  under  a  precept  which  not 
existing  in  our  Christian  code,  I  must  borrow  from 
another: — 

"  For  what  nith  tho  Koran  in  chapter  the  third, 
•  Conllae  oot  tny  neighboor  too  cloae  to  his  worJ.' " 

A  consideration  of  the  classification  of  mechanism,  as 
suggested  by  Professor  Willis,  may  form  an  appropriute 
introduction  to  the  next  lecture. 


EKBOWKEBT  FVHO. 


Members  and  others  who  propose  to  con- 
tribute by  donation  or  subscription  to  the  En- 
dowment Fund  for  the  Society  of  Arts,  are 
requested  to  cross  all  cheques  through  Messrs. 
Couttfl  and  Co.,  the  Society's  bankers,  and  to  for- 
ward  the  same  to  the  Secretary  or  Financial 
Officer  at  the  House  of  the  Society  of  Arts,  John- 
street,  Adelphi. 

Sia, — ^Bnt  for  the  bequests  in  times  past  made  to  some 
of  the  City  guilds,  it  may  fairly  be  doubted  if  they  would 
have  perpetuated  their  existence  to  the  present  day. 
There  are,  however,  still  no  less  than  76  guilds,  or  livery 
companies,  in  existpnce  in  the  City  of  London,  7o  of  which 
continue  to  take  fe«s  for  admission  to  freoJum ;  36  have 
holla  of  their  own,  though  many  were  destroyed  by  the 
fire  of  London  in  16d6 ;  63  are  trustees  for  the  ad- 
ministration  of  charitable  bequests  ;  2U  have  almshouses 
for  .decayed  members  or  their  widows;  and  14  have 
established  and  maintain  schools  in  variuns  parts  of 
the  metropolis  or  country.  The  Mercers'  Free  Grammar- 
school  was  the  first  school  esfatbliBhed  in  connection  with 
the  City  companies,  and  dates  back  as  far  as  the  latter 
part  of  the  reign  of  Henry  VIII.  The  school  originally 
formed  part  of  the  hospital  of  8t.  Thomas  of  Aeon,  and 
was  sold,  with  a  portion  of  the  land  attached  to  it,  to 
the  Mercers'  Company  by  Henry  VIII.,  who  stipulated 
that  the  school  should  be  maintained.  The  Mer- 
chant Tailors'  School  comes  next  in  date,  and  was 
founded  in  1561,  This  school  isa  noble  instance  of  the 
application  of  the  surplus  fundB  of  a  City  company,  it 
having  been  established  for  the  education  of  the  children  ' 
of  all  nations  and  countries,  without  limitation  or  re- 
striction of  any  kind.  Attached  to  this  school  are 
numerous  fellowships,  and  several  of  the  most  successful 
scholars  are  annaally  sent  to  Oxford.  Other  companies 
maintain  exhibitions  at  the  Universities  of  Oxfoid  and 
Cambridge,   but  among    the    most    recently   founded 
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may  be  mentioned  those  by  the  Haberdashers,  which,  in 
addition  to  maintaining  its  Bcbools  in  great  efficiency, 
hHB  this  year  declared  its  intention  to  establish  four 
exhibitions  of  £60  each  per  annum,  to  be  competed 
for  by  children,  granduhildren,  or  apprentices  of 
liverymen  of  the  Haberdashers'  Company,  of  not  less 
than  16  nor  mors  than  23  years  of  age,  provided 
they  have  been  scholars  at  a  poblic  school,  and  obtained 
some  public  mark  of  distinction,  or  have  obtained  a 
prixe  or  passed  a  high-cltiss  public  ezamination  at  one  of 
the  universities  of  Great  Britain,  or  are  students  at  law, 
of  the  medical  science,  of  the  fine  arts,  or  candidates  who 
have  obtained  high  distinction  or  first-class  certificates 
upon  competitive  ezamiaatioa  for  the  Army  or  Navy, 
the  East  India  or  Civil  Service.  The  exhibitions  are  to 
be  tenable  for  a  period  of  three  years.  To  the  above,  a 
fifth  exhibition  of  £50  per  annum  is  to  be  specially 
granted  to  a  scholar  of  any  school  of  which  the  Haber- 
dashers' Company  are  governors.  A  further  sum  of  £160 
is  to  be  annually  appropriated  towards  assisting  the  edu- 
cation of  children  and  grandchildren  of  liverymen  of  the 
Haberdashers'  Company.  In  addition  to  the  above 
liberal  grants  in  aid  of  education,  the  same  company, 
bearing  in  mind  its  special  mission,  proposes  to  devote  1 
yearly  the  earn  of  £100,  to  be  awarded  as  prizes  to  the 
acta  il  inventors  of  new  patterns,  designs,  or  specimens 
of  articles  of  haberdushery  proper,  such  inventors  not 
being  manufacturers  or  dealers. 

The  last  mentioned  fact  leads  me  to  refer  back  to  the 
action  taken  by  the  Society  of  Arts  in  the  promotion  of 
arts  and  manufitctnres,  after  the  close  of  the  Exhibition 
of  1862.  which  Exhibition  was  created  by  our  Society. 
The  great  advances  made  by  the  workmen  of  Englund 
after  1851  was  a  matter  of  universal  surprise  to  their 
foreign  competitors  in  1862,  In  the  interval  betwen 
1851  and  1862,  the  Schools  of  Design  in  England 
had  been  remodelled,  and  the  Society  of  Arts  had 
promoted  the  establishment  of  new  schools  in  the 
mtnufaoturing  districts.  The  Commissioners  of  the 
Exhibition  of  1861  and  the  Council  of  the  Society  of  Arts 
had  co-operated  with  the  government  in  the  creation  of 
a  museum  of  art  and  induntry  at  South  Kensington,  and 
the  art-workmen  of  the  country  had  not  been  slow  to 
take  ud vantage  of  those  means  of  improvement  and  study. 
At  the  close  of  the  Exhibition  of  1862,  the  Society  of  Arts 
sought  to  render  the  treasures  of  the  South  Kensington 
Museum  of  increast-d  practical  utility  to  the  art  industries 
of  the  country,  and  in  this  work  it  received  the  hearty 
support  and  co-operation  of  the  authorities  at  Kensing- 
ton. The  system  of  industrial  instruction  our  Society 
■ought  to  promote  was  effected  by  the  offer  of  money 
prises  for  the  production  of  specimens  of  skilled  art  work- 
minabip  in  various  departments  of  industry,  and,  to 
carry  out  its  system  of  art- workmanship  prizes,  it  soui^ht 
the  co-operation  of  the  City  companies.  The  first  of  this 
series^  of  prizt-s  was  offered  in  1863.  and  included  model- 
ling in  terra-cotta,  plaster,  and  wax ;  rep'>uss6  work  in 
any  metal ;  hammered  iron,  brass,  or  copper ;  carving  in 
ivory ;  chasing  in  m"tal ;  enamel  painting  on  metal, 
copper,  and  gold ;  painting  on  porcelain ;  inlays  in  wood 
(marquetriu  or  buhlV  ivory,  or  metil ;  engraving  on  glass ; 
and  embroidery.  Photogniphs,  chromo  lithographs,  or 
eastings  in  metal  of  the  work  to  be  executed,  were  supplied 
by  the  Society  of  Arts,  so  as  to  stnrt  each  workman  as 
nearly  HS  possible  on  an  equality  with  his  oompetitor,  and 
the  designs  to  bo  re-produced  or  adxnted  were  gfnerally 
■eleotttd  from  examples  in  the  South  Kensington  Museum. 
In  later  competitions,  the  classes  of  work  were  greatly 
inorexsed  in  number,  and  tbo  workmen  were  also  alloweil 
to  exeuuta  competitive  examples  from  original  designs 
Mceouted  in  the  various  materials  used  in  their  respec- 
tive trades.  The  primary  object  of  the  Society  was 
not,  however,  to  create  desii;n,  but  to  induce  skill 
in  workmanship,  and  to  direct  attention  in  some 
inatanoas  to  styles  and  systems  of  workmanship  not 
Raoeralljr  practised  in  onr  own  country.  In  oarry- 
tag  oat  it*  object,  onr  Society  reomved  the  co-operation 


of  the  following  City  oompaniea,  vis, ! — The  WorshipAil 
Company  of  Goldsmiths,  which  oontribnted  £i<  to  be 
awarded  as  priies ;  £1(  for  theenconnigsment  of  wtnk- 
men  in  the  predoot  metals,  and  £10  to  be  awarded  at 
the  Society's  Bdncational  Examinations.  The  Worship- 
ful Company  of  Flastaren,  which  oontribnted  £IS  t» 
be  awanled  at  prixea  for  modelling  in  tb«  ItaliaB 
Renaissance  style.  The  Worshipful  Company  of  dott- 
workers  £10  10s.,  and  the  Worshlpfhl  Oorapaay  tt 
Saltert  £10  annually.  The  Worahipfnl  Oompaay  d 
Coach  and  Coach-Harness  Makers,  and  the  WorAipM 
Company  of  Painter-Stainem  oo-operating  witls  ths 
Society,  either  in  Uie  award  of  medals  or  by  eo«- 
tribnting  money  to  be  awarded  as  prixea  hj  O* 
Society.  The  system  of  oompetitive  indoatrinl  art 
oompmtions  that  instituted  oontinned  in  fore*  til 
the  present  year,  when,  owing  to  the  eetabliahoieat  <f 
Annual  International  Exhibitions,  it  was  tiionght  •>• 
necessary  to  continue  the  system  longer.  As  ahowiaf 
the  estimation  in  which  the  priaea  were  held,  I  nay 
mention  that  some  of  the  City  companies  held  exhibitieas 
of  art  industries  in  their  own  halls,  vis.,  the  WonMpM 
Company  of  Ironmongers,  the  Worshipful  Company  <f 
Coach  and  Coaoh-Hamess  Makers;  while  tbe  Wor- 
shipful Company  of  Painter-Stainers  g^nted  prias, 
which  were  awarded  to  soma  of  the  exhibits  at  ths 
workmen's  exhibitions  which  have  been  held  ia  ths 
metropolis  at  various  times  sinoe  1862.  As  an  evidsass 
of  the  appreciation  of  the  Society's  work  by  the  work- 
men themselves,  I  may  add  that  the  Society  of  W«e<- 
Carvers,  in  1863,  sought  the  aid  of  the  Society  in  fn- 
raoting  the  art  of  wood  carving,  and  oontribnted  Iks 
sum  of  £16  towards  the  prises  which  were  oltinatsly 
established.  In  addition,  it  may  be  stated  that  a  sorpha 
profit  having  been  obtained  from  the  North  Loiidoa 
Workmen's  Exhibition,  held  in  the  Agrionltaral-hsll, 
Islington,  in  1867.  the  anm  of  £160  was  placed  in  thi 
hands  of  the  Council  of  the  Society  of  Arts,  as  trastees, 
for  the  award  of  a  special  prize,  to  be  called  the  "  Kcrik 
London  Exhibition  Prise." 

I  trust  that  I  have  said  sufficient  to  show  the  intiaati 
relation  which  has  existed  between  the  City  compaaies, 
trade  societies,  and  the  skilled  workmen  themselrea,  and 
the  Society  of  Arts,  to  render  further  allusion  t»  Chs 
subject  unnecessary.  I  propose,  with  your  p<-jujii«ioB, 
to  proceed  in  my  next  to  a  short  review  of  s  few  of  the 
works  which  the  Society  itself  has  undertaken  in  the  in- 
terests of  Arts,  Manufactures,  and  Commeroa.  in  additioa 
to  those  to  which  I  have  already  refeirvd. — I  am.  Jta, 

H.  O.  H. 


AmrxTAL  nrrERiTATiovAL  BXHiBrnois* 


The  offices  of  the  Commismoners  are  at  Upper  Cea- 
siogton-gore,  London,  W.,  Major-Qen.  Scott,  C.B-, 
secretary. 

Evening  Promenades.— On  the  occasion  of  the  visit  of 
their  Boyal  Highnesses  the  Prince  and  Princes  of  Walc^ 
on  Friday  evening,  the  28th  June,  the  exhibitors  in  thoM 
divisions  of  tbe  Exhibition  which  will  be  insp>Y-ted  by 
thiur  Ro^al  Highnesses  will  be  summoned  to  afford  anf 
explanations,  as  was  done  in  the  Exhibition  of  18«1. 

Mannfitotsre  of  Paper  Pnip  &nm  Weed. — One  of  tks 
latest  systems  for  the  adaptation  of  wood-fibro  to  tks 
pniduction  of  pulp  suitable  for  English  mannhrtsns 
is  that  of  Mr.  F.  B.  Houghton,  who  bivoght  bvAifS 
the  notice  of  the  Paper  Makers'  Club  such  particnlais 
of  his  prooeas  as  to  challenge  partirnlar  att<-ntion,  iy 
oompanied  as  they  were  by  samples  of  pulp  far  snpi^iior 
(as  we  are  informed)  to  any  that  had  previoasly  beta 
obtained  from  the  aame  material  in  this  ooontiy. 
In  a  case,  displayed  in  the  section  of  tbe  lotamatioail 
Kxhibition  devoted  to  fUfot  mannfitotorea,  Mr.  Hos^Ha 
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Kkf  plaeed  ezamplei  of  Ui«  nsulU  of  hU  procowon, 
from  the  nmpla  pins  wood  cat  into  chunlu  or  sUbs, 
to  the  floe,  wliite,  fibrous  maw  which  is  ready  to 
Iw  coDTertod  into  paper,  and  he  at  the  same  time  de- 
dares  his  readiness  to  show  that  he  has  entirely  overoome 
the  difficidties  which  have  hitherto  operated  to  prevent 
the  Qse  01  this  excellent  materia],  especially  in  combina- 
tion with  other  fibres.  The  Paptr  Haktri  Joumai  says : — 
"  The  chief  of  these  difficulties,  hitherto  regarded 
1LB  little  less  than  insuperable,  has  been  the  necessity 
for  using  such  larse  quantities  of  alkali,  in  the  progress 
of  disintegration  by  boiling,  as  to  make  the  cost  too 
great  to  bring  the  material  into  the  market  in  such 
quantities  and  of  Bbch  quality  as  to  satisfy  the  re- 
quirements of  English  makers.  In  other  words,  the 
evaporation  and  waste  of  the  alkaline  liquor,  and  the 
necessity  for  using  sutdk  large  quantities  of  caustic  soda  or 
•oda  ash  for  every  fresh  disintegration,  made  the  cost  of 
production  of  a  hi^h  quality  of  half-stuff  from  wood  too 
sreat  to  admit  of  its  adoption  as  a  cheap  substitute  for 
Higher-priced  material.  This  necessity  Mr.  Houghton 
lias  superseded,  and  that  by  a  process  which  also  remoTes 
the  dreaded  daiigar  bom  the  heat  or  pressure  required  in 
the  preparattoii  of  the  fibre  b^  some  other  methods. 
Patmts  for  the  requisite  machinery  and  processes  have 
been  taken  oat,  and  a  company  is,  or  will  shortly  be, 
formed  fcv  working  them,  or  grantinglioenses  for  them, 
in  Sngland,  Sweden,  and  Norway.  Theyare  now  being 
placed  in  operation  on  a  large  scale  in  France,  Austria, 
and  Belgium ;  and  with  a  view  to  explain  and  demon- 
ftrata  the  yaiioos  operations  Mr.  Houghton  himself  has 
astaMished  a  small  working  plant  at  J!To.  40,  Boiough- 
road,  where  w«  were  invited  to  inspect  the  very  simple 
Btachinery. 

"  To  begin  with  the  wood  itself — the  pine  wood  of 
Korway,  Sweden,  America,  and  various  parts  of  the 
'World.  It  may  be  premised  that  the  cuttings  from  the 
ends  of  planks,  misshapen  portiong  of  trunks  and  limbs, 
misgrown  timber,  and  what  may  be  termed  forestol 
waste,  is  completely  adapted  to  the  purpose.  The  cutting 
is  effected  by  means  of  simple  machinery,  working  a  series 
of  knives  which  slice  the  timber  in  a  diagonal  direction, 
•o  that  the  fibre  easily  separates  by  the  splitting  of  the 
^rain.  These  slices  are  broken  with  the  utmost  facility 
into  small  pieces,  and  are  then  delivered  to  the  factory 
■•  Um  m«t«ial  to  be  rapidly  converted  into  paper  pulp. 

**  To  this  and  they  are  first  consigned  to  a  patent  boiler, 
•o  eoBslrDcted  as  to  endure  great  pressure,  being  com- 
posed entmtly  of  welded  rings  upon  welded  rings  double 
xivetted  together  transversely.  They  are  heated  en 
tiidy  by  hot  water  oiioulating  in  pipes  which  traverse 
them  in  sections  throughout  their  length,  and  in  which 
the  heat  can  be  so  regulated  from  the  external  apparatus 
aa  to  raise  or  lower  the  temperature  to  a  single  degree. 
The  pressure  employed  in  the  process  of  treating  the 
fibre  is  ISOlbs.,  and  the  boilers  are  tested  to  3601bs.  to 
tha  square  inch.  The  wood  is  introduced  into  the  boiler 
in  wire  cages  running  upon  a  set  of  rails,  so  that  while 
one  batch  is  being  removed  another  is  ready  for  disin- 
tegration. When  the  bulling  is  completed,  the  small 
pieces  of  wood — which  may  be  called  fasces  of  wood-fibre 
—are  quite  soft,  and  of  a  dingy  colour,  not  dissimilar  in 
appearance  to  a  piece  of  rather  coarse  field  rhubarb  after 
it  haa  been  cut  up  and  baked  in  a  pie.  The  material  is 
now  reedy  for  bleaching  in  a  vat,  where  it  is  treated 
with  chlorine,  pumped  into  the  liquor  in  such  quantity 
«a  not  to  inioie  the  fibre ;  and  the  operation  is  after- 
wards completed  by  the  use  of  permanganate  of  soda. 
The  condition  of  the  material  is  that  of  a  soft,  pulpy, 
highly-fibrous  mass,  which  having  been  subjected  to  the 
action  of  a  hydro-extractor,  or,  more  simply,  a  "wringer," 
comes  forth  in  the  shape  of  a  damp,  fieeoy  mass,  in  which 
only  a  microscopic  eye  could  detect  the  pristine  wood 
fibre. 
"  In  pant  of  tact,  one  of  the  eonstitoents  which  existed 

ia  the  wood  has  been  so  completely  removed  that  it 
■a»rda  a  Mpante  opmtion  ia  the  pcooess  of  tieatiag  the 


alkaline  liquor,  a  process  which  is,  we  understand,  the 
achievement  by  which  this  system  claims  to  inaugurate 
a  new  era  for  wood  pulp. 

"  When  taken  from  the  boiler,  the  liquor  with  which 
the  fibre  has  been  treated  is  of  a  dark  colour,  and  some- 
what resembles  "  double  brown  stout."  In  this  state  it 
is  pumped  into  a  vat,  where  it  is  subjected  to  the  influence 
of  carbonic  acid  gas,  which  has  the  effect  of  coagulating, 
or,  to  some  extent,  solidifying  the  resinous  particles ;  so 
that  it  changes  in  appearance  from  brown  stout  to  muddy 
coffee.  In  this  state  it  is  transferred  to  a  cupper,  where 
it  is  heated  exactly  to  boiling  point,  the  result  of  this 
being  a  complete  coagulation  of  the  resin,  which  is  at 
once  precipitated,  or,  in  plain  English,  falls  to  the  bottom, 
in  large  masses,  not  unlike  great  fljikes  of  pent.  For  this 
resin,  doubtless,  some  commercial  or  manufacturing  use 
will  soon  be  found ;  and  at  any  rate  it  cannot  fail  to  be  a 
source  of  profit. 

"  The  hquor  is  now  of  a  clear,  brown  colour,  about  the 
tint  of  moderately  strong  tea,  and  is  destined  not  to  be 
thrown  away  as  waste,  but  to  be  used  again,  after  the 
balance  of  the  alkali  absorbed  by  the  fibre  has  been  re- 
stored to  it.  This  is  effected  by  the  use  of  sulphalte  of 
soda,  so  treated  with  coal  as  to  produce  a  combined  sub- 
stance capable  of  restoring  the  necessary  constituents. 
The  material  used  for  this  purpose  costs  less  than  £5  per 
ton,  and  about  10  per  cent,  of  it  will  restore  the  lost 
alkali,  for  which  it  is  substituted  weight  for  weight — a 
trifling  cost  when  compared  with  that  of  making  up  the 
deficiency  with  either  caustic  or  carbonate  of  soda  at 
the  present  prices.  By  tills  process  the  liquor  is  made 
fit  for  re-introduction  to  the  boiler,  and  on  being  removed 
is  treated  as  before,  so  that  it  may  be  said  to  be  constantly 
renewable. 


EXHIBITIOHS. 


Soyal  Cornwall  Polyteehnie  Society.— The  40th 
annual  exhibition  of  this  society  will  open  on  Wednes- 
day, 2Ut  of  August,  1872.  Medals  and  prizes  in  money 
will  be  awarded  in  the  following  departments :— Me- 
chanics— Machinery  and  models ;  mechanical  and  other 
scientific  inventions  and  improvements;  speciineus  of 
naval  architecture;  essays  and  scientific  papers,  &0. 
Fine  Arts — Pictures  and  drawings  by  professional  artists 
and  amateurs,  sculpture,  architectural  drawings  and 
models,  and  specimens  of  ornamental  art.     Photography 

Photographs  by  professionals  and  amateurs.     Natural 

History— Essays,  local  observations,  coUeciions  of  speci- 
mens, &c.  School  productions— Mechanical  and  free- 
hand drawings,  specimens  of  penmanship,  &c.  Plain 
needlework,  &c.,  British  lace,  and  all  o'jects  of  interest 
connected  with  science  and  the  fine  and  industrial  arts, 
which  may  be  considered  deserving  by  the  judges.  The 
exhibition  will  be  open  for  8  days.  No  charge  is  made 
for  space.  The  society  will  defray  the  expense  of  carriage 
to  and  from  the  exhibition  of  pictures  and  drawings  by 
professional  artists,  and  photographs  by  professional 
photugraphers.  The  carriage  of  all  other  articles  must 
be  paid  by  Uie  exhibitor,  except  in  special  cases,  when 
an  exceptional  arrangement  may  be  made.  Exhilrits 
should  be  forwarded  so  as  to  reach  the  Poly technic- hall, 
Falmouth,  not  kter  than  Tuesday,  August  13ih,  after 
which  no  space  can  he  guaranteed.  Lists  of  prizes  and 
premiums,  and  all  farther  information  may  be  obtained 
from  the  secretary,  J.  H.  Collins,  F.O.S.,  Polytcchnie- 
hall,  Falmouth. 

AMiont  Xosieal  Instruments  Ezhihition.— H.B.H. 
the  Duke  of  lidiuburgh  presided,  at  South  Kensington, 
at  a  meeting  of  the  Executive  Committee,  held  on  t^ 
19th  inst,  tot  carrying  out  this  exhibition.  Lord  Geiala 
FitxGerald,  Mr.  Henry  Leslie,  and  Mr.  Alan  Cole,  th« 
secretary,  attended.         Digitized  by  VjOOQ  IC 
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COSBESFOHDBHCE. 


AUSTRALIAN  MEAT. 

Sir, — I  should  be  glad  if  any  person  who  has  tried 
the  Australian  meat  will  tell  me  through  your  columns 
which  companies  or  importers  supply  the  best  meat,  and 
what  is  the  precise  equivalent  in  Australian  meat  of 
any  certain  quantity,  say  1  lb.,  of  ordinary  English  meat 
without  bone.  The  proof  of  the  saving  in  cost  entirely 
depends  on  this. 

I  should  like  to  know  also  the  best  way  of  preparing 
the  Australian  meat. — I  am,  &c., 

E.  P.  D.  C. 

London,  Kt  Jane,  18T2. 


STEAM  HAMMERS. 


Sib, — I  think  the  proper  way  of  meeting  the  difficulty 
suggested  by  Mr.  Heveley,  is  to  adopt  the  duplex 
principle  for  large  steam-hammers. 

Eadi  blow  of  an  ordinary  hammer  does  a  specific 
quantity  of  mechanical  work.  Part  of  this,  and  some- 
times not  a  very  small  part,  is  taken  up  by  the  material 
under  the  hammer,  and  another  part  by  the  resilience  of 
the  hammer.  The  remainder,  in  the  case  of  a  steam 
hammer,  being  a  considerable  portion  of  the  total  work, 
is  wasted  in  shaking  the  foundations  both  of  the  anvil 
and  of  the  buildings  in  the  neighbourhood.  The  obvious 
remedy  is  to  make  the  anvil  move  up  as  the  hammer 
comes  down,  and  we  thus  are  led  to  the  principle  of  the 
duplex  hammer. 

I  do  not  mean  to  say  that  this  method  is  suited  to 
every  kind  of  work,  nor  do  I  propose  to  enter  into  the 
modifications  necessary  in  practice ;  but  I  think  it  clear 
that  in  this  principle  alone  are  to  be  found  the  means 
(even  theoretically)  of  saving  the  foundations  from 
atigue.  The  use  of  a  very  heavy  anvil,  however  formed 
or  supported,  is  rather  a  palliative  than  a  remedy. 
Nevertheless,  a  good  palliative  is  by  no  means  to  be 
despised. — I  am,  &c., 

C.  W.  MlSBIFIBLD. 
31«t  May,  1873. 


INSTITUTION  OF  NAVAL  ARCHITECTS. 
The  following  correspondence  has  been  forwarded  for 
publication : — 

Board  of  Trade,  Whitehall-gatdeu, 
22nd  March,  1872. 
Sir, — I  am  directed  by  the  Board  of  Trade  to  enclose 
some  copies  of  a  memorandum  on  "  horse-power  "  of 
steam  engines. 

Representations  have  been  made  to  the  Board  that  the 
term  "  nominal  horse-pnwer  "  conveys  no  definite  meaU' 
ing.  This  term  occurs  in  section  6  of  the  Merchant 
Shipping  Act,  1862,  of  which  a  copy  is  enclosed. 

The  Board  of  Trade  will  be  glad  to  receive  any  obser- 
vations on  the  subject  with  which  the  Council  of  the 
Naval  Architects  may  be  able  to  favour  them. 

If  some  understanding  can  be  come  to  on  the  point,  a 
definition  of  the  term  might  be  agreed  to  which  will  be 
accepted  not  only  by  the  manufacturers  and  users  of 
engines,  but  by  the  legislature,  in  the  event  of  the  term 
"  nominal  horse-power  "  being  retained  when  the  statute 
is  revised. 

I  am,  Sir,  your  obedient  servant, 

(Signed)  Thomas  Obat. 

The  Secretary,  Naval  Arcbltecta,  AdelpM. 

Initltution  of  Naval  Aichitecta,  9,  Adelphl-temoe, 
London,  W.C,  4tli  June,  1872. 
Sir,— In  reply  to  your  letter  (M)  of  the  22nd  March, 
in  which  you  ask  for  certain  advice  with  respect  to  tiie 
term  nonunal  horse-power,  I  am  directed  to  inform  yon 
that  the  subject  has  been  carefully  conudered  by  a  com- 
mittee of  the  Couacil  of  thislnsbtation,  with  the  follow- 
ing results : — 


The  committee  were  nnanimondy  of  opinion  tlwt  ^ 
term  notninal  horse-power,  as  at  present  mdinaziljr  vmi 
for  commercial  pnrpoaes,  conveys  no  definite  meaiuag. 

They  were  also  unanimous  in  consideziiig  that  tb 
proposals  contained  in  Mr.  Mao  Farlane  C^nV^**  pun^Utt 
could  not  be  recommended  for  adoptioa.  The  nugoiity 
of  the  committee  were  of  opinion  that  no  ftmmiMe  » 
pending  upon  the  dimensions  of  any  parts  of  the  fmyiw, 
boilers,  or  furnaces,  could  be  relied  upon  as  pyvtg  t 
satisfactory  measure  of  the  power  of  an  engine,  and  Uui 
even  if  the  varieties  of  engines  and  boilers  now  in  u« 
could  be  comprised  nnder  one  general  expreaBton  for  the 
power,  the  progress  of  invention  would  sooa  'vitiate  aaj 
such  expression  or  formnla. 

The  entire  abandonment  of  an  old  oommercial  (tandaij, 
such  as  nominal  horse-power,  however  inaccurate,  unit 
be  a  matter  of  considerable  inconvenience,  and  aoeotd- 
ingly  great  attention  was  given  by  the  committee  to  the 
question  whether  that  standard  ooold  not  be  amendad 
and  retained.  Among  the  many  plans  considered,  act 
one  received  unanimous  or  even  general  approvaL  "Dut 
which  met  with  least  objection  was  that  the  indicated 
horse-power,  as  ascertained  on  a  trial  trip,  should  be  taken 
either  as  the  nominal  horse-power  or  as  a  bans  far  it, 
being  divided  by  a  suitable  divisor. 

The  committee  were  of  opinion  that,  for  the  piu posts 
of  the  Act,  if  any  standard  at  all  of  horse-power  is  to  be 
used  with  reference  to  the  engineers,  it  wonld  be  better 
to  name  400  indicated  horse-power  in  place  of  IW 
nominal  horse-power. 

The  committee  were  also  of  opinion  that  all  enginwts 
of  coasting  and  sea-going  ships  should  be  reqaiied  to  paa 
some  examination,  and  the  Council  think  it  deairable  that 
this  opinion  should  be  oommunicatod  to  the  Bocudel 
Trade. 

I  have  the  honour  to  be.  Sir, 

Tour  obedient  servant, 
(Signed)  C.  W.  MiaaiFms. 

Hon.  Sec 

The  Beoretary,  the  Board  of  Trade, 
Wblteholl-gardeni,  8.W. 


THE  WALTER  PRINTINa  PBESa 

The  following  letter  on  the  above  snbject  ttfftmi  ia 
the  Seottman  of  July  14, 1872,  and  which  is  h«ae  ioaartsl 
as  it  refers  to  a  matter  that  was  omitted  in  the  attieis 
that  appeared  in  the  last  Journal : — 

Snt,— In  your  interesting  article  on  the  "WaUs 
Press,"  it  was  stated  that  we  idea  of  a  rotary  watimm 
printbig  newspapers  on  a  continnons  sheet  of  papn-  was 
not  novel ;  that  Sir  Rowland  Hill  had  worked  at  it  many 
years  before,  as  had  other  persona  in  America.  As  to 
most  of  your  readers  this  mention  of  a  henefaetor  of 
theirs  in  another  way  as  a  mechanical  inventor  waa,  no 
doubt,  something  new  and  curious,  it  may  be  interert- 
ing  to  them  to  learn  what  Sir  Rowland  Bill's  share  of 
merit  in  this  matter  was.  I  send  with  this  a  oofj  of 
the  specification  of  his  patent  for  lettrar-presa  printiag 
machines,  taken  out  in  1835  (No.  6762,  jninted  by  the 
Patent-office  in  1857),  and  an  account  of  it  given  in  ^ 
Repertory  of  Patent  Itnentiont,  No.  35.  By  these  it  wiH 
be  seen  that  the  most  important  achievements  of  modeia 
printing  were  effected  by  Sir  Rowland  Hill  thiity  ■saeea 
years  ago.  His  machine  was  to  print  either  with  stereo- 
type plates  or  movable  type  (the  difficulty  of  ftsteoisf 
the  last  securely  to  the  cylinders  revolving  at  great 
speed  was  met  by  special  contrivances) ;  was  ilsdf  to 
keep  the  printing  surfaces  inked ;  to  print  a  contioaow 
roll  of  paper,  of  any  length,  and  both  sides,  while  pass- 
ing once  through  the  apparatus ;  to  cut  up  the  roll  iata 
sheets ;  and  means  were  contrived  of  performing  thost 
operations  on  two  loUs  at  once,  so  that  at  one  revolatica 
of  the  printing  cylinders  two  copies  ooold  be  stnu^  of. 
Such  a  machine  waa  sotoally  oonstmcted  (at  an  eapenss 
of  £2,000),  and  was  ireqaently  shown  at  worit  at  K» 
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44,   CSisncery-lane,  u  many  persons  mnst  lemember. 
Though  driven  hj  hand  it  ooald  prodace  at  the  rate  of 
•eTen  or  eight  thousand  impressions  in  an  honr.    One 
great^  difficulty  of  most  printing  machines  is  that  of 
■eotuing  perfect  np$t*r  (the  exact  coincidence  of  the 
printing  on  apposite  sides  of  the  I^kper).     This  was 
anticipated  and  met  by  the  patent.     TiLB  one  thing  the 
tnTontor  ftiled  to  do  -was,  to  OTeroome  therenstanoe  the 
oolleoton  of  the  stamp-daty  presented  to  tiiis  printing 
on  a    oontiniioaa    roll,   and    to  the   affixing  of  the 
stamps  to  the  newspapers  at  the  proper  intemis  daring 
their  passage  through  the  machme.    Many  years  after- 
wards they  allowed  this  to  be  done  by  machinery  con- 
trired  by  Ilr.  Edwin  Hill  (who  had  assisted  his  brother 
in  the  ptepanttion  of  the  printing-machine),  which  was 
affixed  to  the  presses  of  the  Timu  and  other  pspeis,  and 
-wliioh  itself  re^pstered,  for  the  security  of  the  revenue, 
th«  number  of  impressions  made.     In  1836  the  task  of 
satisfying^  the  Treasury  that  this  could  be  done,  with 
safigty  to  it,  was  too  formidable  to  be  overcome,  at  least 
it  was  not  overoome.    Sir  Rowland  Hill's  attention  was 
soon  afterwards  absorbed  by  his  plans  of  postal  reform ; 
and  no  one  can  repet  this,  seeing  what  work  he  did  in 
tite  Post-office,  which  probably  no  one  but  himself  could 
have  done  so  well ;  while,  if  the  fourteen  years  of  his 
patent  passed  nnprofitably  to  the  inventor,  other  hands 
have  carried  to  extraordinary  perfection  the  scheme  of  a 
printing-maohine.    Of  course  the  Americans  and  the 
"  Walter  Frees"  have  greatly  advanced  on    "  Hill's 
Mashine"  of  1835,  espeoally  by  the   prepu^tion  of 
stereotype  plate*  tat  this   particular  service.     In  his 
specificwon.  Sir  Bowland  Eull  made  due  mention  of  his 
predecessors,  recording  that  an  imitation  of  the  process 
of  printing  calico  by  oyb'nders  revolving  rapidly  was 
proposed  for  letter-press  printing  as  early  as  1790,  by 
Mr.  William  Nicholson,  and  thHt  this  was  applied  to 
stereotype  plates  bent  to  a  cylindrical  sur&oe,  by  llr. 
Bdward  Cowper,  in  1816.      But  the   first   practical 
scheme  of  newspaper  printing  on  a  continuous  roll  of 
paper,  by  revolving  cylinders,  was  produced  and  set 
to  work  by  Rowland  Hill  in  1835.— I  am,  &c., 

J.  F. 
JjocOoTt,  FebrasryiathilSIX 


LATEST   RESULTS    OP   THE    GENERAL   AD- 
MINI8TBATI0N  OF  EDUCATIONAL  GRANTS. 

A  paper  was  read  on  the  3rd  instant,  at  the  Associa- 
tion for  the  Fromotion  of  Social  Science,  "  On  the 
Importance  and  Necessity  of  Improving  our  Ordinary 
Methods  of  School  Instonotion ;"  by  Joseph  Pa^e, 
F^ow  of  the  College  of  Feroeptors,  which  contamed 
th«  following  statement :  — 

It  is  a  fair  proposition  that  the  value  of  a  given 
sjrstem  of  means,  professedly  adapted  to  secure  a  certdn 
end,  ought  to  judged  of  by  the  results  obtained  through 
its  ordinary  working.  These  are,  in  fact,  the  teat  or 
measnre  of  its  efficiency ;  and  if  either  in  quantity  or 
quality  they  fdl  greatly  short  of  the  calculated  estimate, 
we  decide  that  the  system  of  means— the  machinery  in 
question — whatever  may  be  its  intrinsic  theoretical 
Talus,  is  on  the  whole  a  lailare.  In  spiking,  however, 
of  results  of  machinery,  it  must  be  distinctly  under- 
stood that  we  speak  of  average  results,  and  that  the 
ooonrrenoe  of  extraordinary  instances  of  success  does  not 
alTiot  the  general  conclusion.  It  is  obviously  possible 
that  these  may  be  due  to  unusually  favourably  circum- 
staaoe*  not  contemplated  by  the  theory  of  _  the  machine, 
and  therefore  not  due  to  its  ordinary  action.  If^  then, 
taking  into  account  the  entire  working  of  any  machine, 
we  find  that  it  fails  more  frequentiy  than  it  succeeds,  we 
have  a  right  to  say  that  the  fiulures,  not  the  successes, 
repcesent  its  true  chanuster,  and  hence  to  oondude  either 
t])iit  the  theory  on  wiiioh  it  is  constmcted  is  erroneous, 


and  that  it  ought  therefore  to  fail,  or  that,  being  good 
in  theory,  it  failed  because  it  was  unskilfully  worked. 
It  is  further  possible  that  both  these  assumptions  may  be 
true ;  that  the  theory  of  construction  my  tie  erroneous, 
and  the  practical  working  of  it  unskilfnl.^ 

Applying  this  illustration  to  our  educational  meu^inery 
genenUyil  fear  it  will  be  found  that  both  allegations 
are  well  founded ;  that  the  theory  which  underUes  the 
greater  part  of  our  practice  is  imsound,  and  that  the 
practice  is,  generally  speakiiig,  unskilful,  and  therefore 
mefficient. 

To  discuss  the  theory  of  education  generally  is  not 
my  immediate  object.     I  have  oonndered  it  at  some 
length  in  a  lecture  on  the  "  Science  of  Education,"  de- 
livered before  the  College  of  Precepton,  and  to  discuss 
it  fully  now  would  interfere  with  the  business  before  us. 
It  is  sufficient  for  my  present  purpose  to  enunciate  in 
general  terms — that  intellectual  education — the  brunch 
of  the  subject  which  immediately  concerns  us — appears 
to  consist  in  the  development  and  training,  by  means  of 
instruction,  of  the  active  powers  of  the  pupil's  mind, 
with  a  view  to  the  attainment  of  knowledge  and  the 
formation  of  habits  of  thinking.    If  this  view  of  educa- 
tion   is   correct,    it   must,  of    course,    be    applicable 
wherever  the  process  of  teaching  is  going   on,   and 
therefore  to  every  kind  of  instruction,  and  to  every  class 
of  pupils.    The  man  who  keeps  these  objects  steadily  in 
view,  and  systematically  aims  at  securing  them,  is  a 
teacher  in  the  proper  sense  of  the  term.    He,  on  the 
other  hand,  who  from  ignorance  of  the  nature  of  the 
mind  with  which  he  is  dealing,  or  from  ignorance  of  the 
resources  of  his  art,  so  operates  as  to  quench  rather  than 
to  quicken  intelligence — a  frequent  result  of  teaching- 
may  bear  the  same  conventional  name,  but  belongs  to  a 
dififerent  class   from    the    other.      Dr.  Hodgson    tells 
us  that  at  a  meeting  of  this  Association,  some  yean 
ago,  he  heard  one  of  the  school  inspectors  declare  that 
at  certain  schools  he  could  tell  pretty  accurately  by 
the  pupils'  faces  how  long  they  had  been  at  school.  The 
longer  the  period,  the  more  stupid,  vacant,  and  ex- 
pressionless  the  face.*      Without,  however,   dwrelling 
longer  at  present  on  theory,  I  shall  now  endeavuiir  to 
show,  by  mcta,  that  the  average  results  of  our  instruc- 
tion, whether  in  primary,  middle-class,  or  public  schools, 
answer  neither  to  the  demands  of  the  theory  of  educa- 
tion that  I  have  suggested,  nor  to  those  of  any  theory 
which  is  worth  the  name  (for  all  practice  involves  a 
theory  of  some  kind),  and  that  they  show  conclusively 
the  importance,  and  indeed  the  necessity,  of  some  jm- 
provf^ment  in  our  ordintiry  methods  of  school  instruction* 
We  notice,  first,  the  results  of  primary  instruction.  _  It 
would  be  absnid,  in  this  case,  to  apply  our  theoretical 
definition  of  elucation.    It  is  not  even  conceived,  as  far 
as  I  can  see,  by  the  syllabus  of  the  Educational  Dep'irt- 
ment,  that  the  children  of  our  primary  schools  shall  have 
their  minds  trained  at  all.    Nut  one  word  appears  in  the 
instructions  to  lead  as  to  infer  that  teaching  has  any- 
thing whatever  to  do  with  mind ;  the  word  does  not  even 
occur.    What  we  do  see  ia,  that  certain  processes,  which 
we  may  fitiy  call  "  grindings,"  are  to  be  gone  through, 
and  that  the  quantity  rather  than  the  quality  of  the 
grist  is  to  be  periodic^y  examined.    All,  indeed,  that  is 
demanded  by  the  actual  theory — if  we  may  give  it  suoh 
a  name — of  primary  instruction  is  that  children  (from 
the  age  of  six  to  ton)  shall,  daring  the  average  term  of 
four  years  of  instruction,  be  qualified  to  pass  the  fourth 
standard  of  the  Revised  or  New  Codo ;   i.  e.  that  they 
shall  be  able  (I  quote  from  the  authorised  instractions) 
(1)  to  "  read  a  few  lines  of  poetry  or  prose  ;"  (2)  "  to 
write  a  sentence,  slowly  dictated  onoe  by  a  few  words  at 
a  time,  from  a  reading-book  used  in  the  first  class  of  the 
school ;"    (3)  to  work  sums   "  in  the_  compound  rules 
(common  weights  and  measores)  of  arithmetic."     ''^" 
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it  all  that  is  really  required  by  oar  petty  and  iffno- 
minioos  theory  of  primary  school  instruotion ;  and  taking 
the  minimam  nnmber  of  attendanoea  of  the  children 
throuf^hont  the  year  at  200,  and  r«okoning  five  hours  of 
school  fur  each  day,  we  find  in  the  four  years  about 
4,000  hours  of  practice  allowed  for  carrying  it  ont. 
Now,  let  us  look  at  the  results.  According  to  the 
official  report  uf  1866-7,  it  appears  thut  at  the  ezumina- 
tioiis  in  1866,  261,231  children  were  qualified  by  age  and 
attendances  to  prasent  themselves  for  examination,  but, 
for  waut  of  quulification  by  advancement,  only  161,778 
were  actually  ezaminad.  Of  these  only  97,364  passed 
without  f-iilurs  above  Standard  III.,  which  metins,  as 
the  official  report  tells  us,  that  only  07,864  children  above 
ten  years  of  age  passed  the  examination,  instead  of 
264.231  who  oui;ht  to  have  passed;  and,  consequently, 
"  that  the  diBTcreoce,  63  per  cent.,  or  nearly  two-thirds, 
marks  chiMrrn  passing  out  of  school  to  work  with  leas 
of  elementary  knowledge  than  Standard  IV.  denotes." 
The  reporters  may  well  say,  as  they  do  with  proper 
official  calmness,  "  the  general  results  of  the  individual 
examinations  under  the  Bevised  Code  still  continue  to 
■how  too  backward  a  state  of  instruction."  Things  were 
much  the  same,  if  not  worse,  in  1870,  the  last  year  re- 
ported on.  The  reporters  still  call  attention,  in  a  mar- 
ginal note,  to  the  "  unsatisfactory  rasulta  of  examina- 
tion." Not  without  reason,  as  shown  by  the  explanatory 
text,  where  we  find  these  noticeable  words : — "  If  we 
oonfine  our  attention  to  the  scholars  above  ten  years  of 
•ge,  it  further  appears  that  ont  of  every  100  of  these 
elder  scholars  examined,  only  64  per  cant,  passed  without 
future,  although  129.881,  or  44  per  cent,  of  the  number, 
were  examined  in  the  three  lower  standards  (which  I 
interpret  as  meaning  that  only  20  per  cent,  instead  of  87 
per  cent,  as  in  the  former  report,  of  the  scholars  above 
ten  years  of  age  passed  Standard  IV.),  while,"  the 
report  proceeds,  "  those  who  passed  without  fiulure  in 
the  three  higher  standards  were  only  33  per  cent,  out  of 
the  100."  Surely  these  are  very  extraordinary  products 
of  the  working  of  the  prodi^ous  machine  called  National 
Edacation;  a  machine  evidently  either  so  badly  oon- 
■tructed  or  so  badly  worked,  that  it  fails  more  than 
twice  where  it  snooeeda  once.  Is  this  the  sort  of 
engineering  that  we  find  in  the  manuCwtories  of  J3ir- 
mingham  and  Manchester  t  How  long  would  the  pro- 
prietors or  directors  put  up  with  a  machine  whi(^  so 
signally  defeated  all  their  calculations  f 

In  the  presence  of  so  signal  a  failure,  it  behoves  us  to 
inquire  a  little  into  the  causes.  The  elements  of  the 
problem  to  be  solved  are  (1),  sohool-hontee ;  (2)  school 
apparatus ;  (3)  school  time ;  (4)  the  average  intelligence 
of  the  pupils ;  (a)  methods  of  teaching.  Now,  we  may 
safely  eliminate  the  first  three  elements,  the  school- 
houses,  apparatus,  and  time ;  nor  will  it  be  seriously  pre- 
tended that  Gnglish  children,  as  compared  with  those  of 
Switzerland  ana  Baxony,  for  instance— countries  in  which 
it  is  rare  to  find  a  child  ten  years  of  age  that  cannot 
read,  write  and  cipher  well — are  exceptionally  stupid.* 
Observe  these  children  at  their  games  and  their  amuse- 
ments, at  their  school  tricks  and  subterfuges,  in  their 
intercourse  with  each  other.  It  is  quite  impossible  to 
question  their  general  intelli^;ence,  or  to  suppose  them 
naturally  incapable  of  acquiring,  in  4,000  hours  of  in- 
struction, sufficient  knowledge  to  pass  the  fourth 
standard.  We  are  then,  it  appears,  shut  up  to  the  con- 
clusion that  it  is  the  fifth  element — the  method  of  teodi- 
ing,  the  working  of  the  machinery — that  we  must  look 
for  the  cause  of  the  default,  and  far  this  the  masters 
themselves  are  proximately,  and  the  Edncational  Depart- 
ment ultimately,  responsible. 

*  Mr.  Hepwortb  Dixno,  in  bb  "  SwUtert"  (psge  3M),  lays, 
"  Mrector  Max  WIr  h,  nf  Bern,  usom  me  that  no  Ixijr  and  no  giri 
e>l~ts  in  thi«  <  onfecleratioii— »aveBn  idiot  here  and  th<Te — vlio  can- 
not rMd  and  wrllo  ;"  and  Mr.  Hnndetla  telli  <u  tlut  tn  Saxony  lit 
actually  olTcioil  a  premiani  (vliloli  be  was  sever  ctlled  on  to  cav) 
fcr  the  prounction  of  a  chl<d  above  tan  yeaif  of  tee  who  conld  not 
read,  write,  and  ctpber  well.  *  -• 


THB  COUHTBRFBIT  WINES  O*  CBTTS. 
tn  an  article  recently  pnbli^ed  is  some  interesting  in- 
formation on  the  manufaoture  of  counterfeit  winea  : — 


The  counterfeit  wines  for  which  Oette  is  prinoipallT  i 
ate  sherry,  port,  Hodeiia,  Halaga,  Cyprua,  and  LaabM 
—the  last  a  kind  of  sweet  sherry.  It  alK>  exports  a  large 
quantity  of  what  it  called  Borgondy  port,  piinoip«Uy  te 
the  United  States,  where  it  is  used,  nixed  with  *n  eqwllf 
fictitious  sherry,  in  the  oompositian  of  the  well-kiawj 
sherry  oobbler.  Oette  likewise  prodncee  ooiililmMi 
Champagne,  Alicante,  BUhnasy,  MaisaU,  Samtme^ 
Hermitage,  and  Rhine  winea.  Dnriiw  last  year  Oe 
exportation  of  imitation  wines  from  Oatta  vaa  dcaa 
upon  a  couple  of  miUion  litres,  or  nearly  4M,000  galtot^ 
which  was  equivalent  to  ime-third  of  its  total  aapavt  rf 
wine.  A  considerable  qnantity  of  the  oonntctfait  wUt 
of  Oette  is,  moreover,  consumed  in  Fnnoe,  iiKwe  pai» 
ticnlarly  sherty,  Uadeira,  Mahigo,  and  Oypma,  so  thai 
there  is  little  doubt  that  this  faiudulent  timde  pnodaeM 
considerably  mors  than  half  It  millkm  of  gattoM 
annually. 

It  is  some  consolation  to  find  that  the  better  dasas< 
counterfeited  wines  go  to  England,  which  tokee  **  oU 
crusted  port "  in  large  quantities,  with  •  fair  ofliaaat  tt 
"  fine  golden  sherry,"  and  also  a  modetate  maatity  if 
Kadeira.  The  wines  of  an  intermediate  qnaU^  are  1^ 
served  fbr  Ruisia,  Sweden,  and  the  North  of  Baiufl 

generally,  the  first  of  whioh  takes  port,  Madeba,  Kahga, 
[arsalo,  and  Lisbon ;  while  Sweden  and  othsr  Kartbtn 
States  take  sherry  and  Malaga.  The  oottnU^rMt  wiasl 
of  the  lowest  class — including  the  worst  Madeiia  oat 
sherry,  the  vilest  Champagne,  the  poorest  SaatenMi,  tkt 
most  worthless  Ehine  wines,  Alicante,  and  Molinaw  ' 
are  all  specially  oonoocted  for  the  Ameticoa  market,  Ke* 
York  receiving  what  no  other  nation,  save,  perit^a,  soa* 
of  the  South  Amerioaa  Stotea,  would  admit. 

At  Oette— next  to  Marseille^  the  molt  indoetcisM, 
animated  and  prosperoos  town  in  the  south  of  FloM* 
we  were  struck  by  tile  activity  which  was  *iei««k«« 
apparent.  Half  a  score  of  omnibuses  were  awaatiaf  tbt 
arriTal  of  the  train.  The  quays  were  encombered  with 
wine  carts,  discharging  their  loads  for  shipment,  Mid  at 
the  bourse,  which  was  being  held  in  the  open  air,  an 
immense  crowd  of  eourtiert  and  ntgociantt  m  rau  were 
largely  dealing  in  newly-distilled  trois-aix  and  this  yeai't 
Boussillon. 

We  found  such  large  produceta  of  imitattoa  winea  as 
we  called  upon  quite  ready  to  accompany  na  through 
their  cellaTS,  uid  invite  ns  to  taste  any  of  tlieir  aaaptes; 
but  they  proved  anusaally  reticent  when  any  qoestiaaf 
were  addressed  to  them  on  the  snhjeet  of  the  Means  sb< 
ployed  to  produce  this  transfarmation  of  wine,  wkiak  k 
a  spedali^  of  the  indnstry  of  Oette.  They  all  iDai*> 
tained  that  drugs  were  never  had  reoonias  to  by  leapast* 
able  firms,  who,  moreover,  they  said,  em|Uoyed  no 
chemists  in  their  establishments ;  althongh  it  waa  well 
known  that  there  were  certain  dishonest  huiisee  tk>rt 
are  degrees,  it  appears,  in  fraud — doing  an  insignifleaal 
amount  of  business,  who  had  recourse  to  chemieab  te 
produce  different  counterfeit  wines.  The  ja<fidost 
admixture  of  one  natnral  wine  with  another,  and  tbl 
introduction  of  a  small  quantity  of  grape  sugar  or  na- 
fermented  wine,  which,  by  producing  a  new  fennentip 
tion,  renders  the  fusion  homogeneous,  supplementrd  by 
age  or  by  exposing  the  wine  in  casks  to  the  hot  soiitbeta 
sun,  were,  according  to  the  manufacturers  theuieelie^ 
the  principal  means  they  employed.  No  doubt  aitiBiisI 
heat  also  plays  a  prominent  part  in  Uie  bnsiiieaa. 

The  wines  of  Boussillon,  more  etpedaDy  tint  «f 
Banynls,  are  employed,  it  appears,  in  the  mannfiietaN 
of  port,  which  seemed  to  be  a  very  simple  aSiir,  conot^ 
ing  in  nothing  further  than  the  introdnction  into  It  of  t 
considerable  quantity  of  biandT — as  much  as  from  IS  (t 
21  degrees  of  spirit  beins  added.  The  doelored  vte 
has,  however,  to  be  kept  tme  yean  Mbis  HhM 
to  rank  vnm  as  young  pott.    Tbe  ailnqpM  ir4 
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were  of  the  brewings  of  1S67.  1868,  1861,  and  1860,  and 
we  miut  confeaa  to  a  perfect  funiliaritj  with  Uie  beverage, 
baring  met  with  it  frnqnently  at  public  dinnets,  besidee 
at  scares  of  prorincial  hotels.  It  was  the  game  with  the 
fire  yean'  otd  iberry,  niHde  from  a  dry  white  wine  of 
the  8<mlh,  and  rendered  golden  by  the  innocuous  ad- 
mixture of  a  little  eanme),  and  which,  although  it  had 
been  braiidiul  to  the  extent  of  60  litres  of  "  trou-siz  de 
Uontpelier"  to  each  butt  of  600  litres,  was  less  fiery  thun 
much  of  the  sherry  drunk  in  London.  We  had  begun 
with  this  wine,  and  Uien  turned  to  the  pork,  which,  after 
the  exploded  English  fashion,  we  followed  up  with  the 
olurst.  The  only  wins  of  this  kind.howeTer,  oSiared  us  to 
taate  proved  to  be  a  diluted  St.  Geur^  one  of  the  Mont- 
pelier  wines,  which  seemed  a  very  fair  ordinary  wine  for 
palates  already  depraved  by  the  products  of  Portugal 
and  Spain. 

We  noted  down  a  few  prices  of  these  transformed 
winf«.  Port,  the  staple  commodity,  ranged  ttom  476  to 
£60  franca  the  pipe  of  633  litres — only  6^.  the  pint,  ot< 
lOd.  tlie  bottle — and  yet  we  observe  from  the  prioe-list 
of  a  liaraeilles  firm  now  before  us,  that  it  can  be  bought 
as  low  as  300  francs,  or  at  the  rate  of  less  than  6d.  the 
Imttla,  against  800  francs  demanded  for  the  genuine 
wine.  Sherry  whieh,  warranted  five  years  old,  was  460 
franca  the  butt  of  600  litres  at  CSette,  is  offered,  without 
any  guarantee  as  to  age,  at  Marseilles  at  800  fhmcs, 
against  900  francs  demanded  for  pure  Xeres.  Madeira 
at  Gutte  was  from  460  to  650  francs  the  butt  of  460  litres, 
while  at  Marseilles  it  is  predaely  the  same  price  as  the 
port.  There  wss  very  little  difference  in  the  price  of 
the  Malaga,  which  was  460  francs  at  Cstte  and  430  fraflcs 
at  Marseilles.  This  wine,  it  may  be  remarked,  had  the 
peculiar  flavour  imparted  to  it  from  the  goat-skins  in 
which  it  is  transported  in  Bpain  very  suooessfully  imi- 
tated at  Cette.  The  oooaterfeit  Baatemes  commonly 
•old  at  from  16  to  100  francs  the  pi5ce  of  228  litres,  but 
thisyear  prices  would  rule  26  per  cent,  higher. 

Whatever  may  be  the  sins  the  "  fabricants  de  Tina  " 
of  Cette  are  guilty  of  in  the  matter  of  sophistication,  or, 
to  ose  their  own  milder  term  of  "transformation,"  they 
are  very  far  from  being  Uie  sole  culprits.  For  instance, 
at  what  is  termed  the  "  Office  Yinicole  "  of  Paris,  the 
tame  establishment  where  the  Monittur  Vinieoh,  the  re- 
eognised  organ  throughout  France  of  the  producers  and 
dealer*  in  wines  and  spirits,  is  published,  may  be  observed 
any  number  of  foreign  ingredients  for  "transforming" 
winea  puffed  in  every  number  of  the  jonmal.  Passing 
aver  Appert*8"Pnlv*rine"  and  the  ''PoudresdeJullien,' 
Ac,  pretended  to  be  designed  for  the  clarifying  of  wine, 
bat  which  in  reality  "  develop  the  predominating 
bosquet,"  "ameliorate  the  too  intense  colour  of  red 
wines," — that  is,  convert  the  cheap  black  wines  of 
Oahora  into  trebly  dearer  Bordeaux — and  "lighten  white 
-wines  Uiat  have  become  yellow ;"  in  other  words,  trans- 
form a  pttit  tin  hlane  of  the  South  into  Chablis  or  Sau- 
temea  —  passing  over  these  ingredients,  we  find  the 
'*  S^ve-arome  de  MMoc,"  whi(£  obtained  honourable 
mention,  we  are  informed,  at  the  Exhibition  of  1867,  re- 
oonimonded  for  "  the  delicacy  of  perfume  which  it  im- 
parts to  red  wines,  no  matter  of  what  origin,"  and  a 
single  fliicon  of  which  at  If.  60o.  is  stated  to  be  sufficient 
for  a  pi^ce  of  wine.  One-twenty-fifth  of  a  litre  of  the 
••  £nanU>ique  bouquet,"  at  30f.  the  litre,  will,  we  are 
aaaared,  "  doable  the  value  of  any  pi&oe  of  red  wine,  by 
imparting  to  it  alike  age  and  bojouet,"  which  last,  by 
the  way,  will  "  endure  for  ever."  The  "  84ve-arome  de 
Boorgogne,"  converts,  as  its  title  insinuates,  "  the  com- 
monest growths  into  the  most  delicious  Burgundy,  im- 
parting to  tbem  both  body  and  remark»ble  delicacy  of 
flavunr.  The  Offi'je  Vir.icole,  by  the  way,  does  not  limit 
ita  satention  to  wines.  It  has,  in  addition,  a  number  of 
preparations  for  the  improvement  of  brandy ;  among 
others,  the  "  Liqueur  essentielle  de  Cognac,"  which  de- 
■tsoya,"  it  static,  in  highly  scientifiQ  lan^fuags,  "the 
empyreomatio  flavonia  prevaleat  im  tiois-aix  ae  Marc, 
annihilates  th«  sharpness  of  beetrotit  bMMiy,  «Md  ages 


and  imparts  aroma  to  both."  Five  francs  worth  of  thil 
compound  is  sufficient,  it  appears,  to  transform  twenty- 
two  gallons  of  raw  spirit,  distilled  from  beetroot,  arti- 
chokes, or  the  husks  ana  stalks  of  grapes  into  "  fins 
champngne."  Besidrs  the  foregi)ing,  the  Bpecinl  off- 
spring of  the  Office  Vinicole,  the  Monittur  Vinieoh  con. 
tains  numerous  advertisements  of  "  Buuquet  des  Vins," 
"  Seve  de  Sautemes,"  and  other  concoctions,  which,  as 
thuy  arc  evidently  very  largely  empluyed,  it  is  to  be 
hoped,  are  as  innoouutu  as  they  are  pronounced  to  be 
efficacious. 


THE  BETHNAL-GREEN  MUSEUM. 

The  Betbnal-green  Museum  is  to  be  opened  on  Moaday 
next  by  his  Boyul  Highness  the  Prince  of  Wales,  on 
behalf  of  Her  Majesty  the  Queen,  at  half-past  twelv* 
o'clock.  It  will  be  remembered  that  the  land  upon  which 
this  musenm  stands  was  purch^ised  by  public  sub- 
scription, towards  which  purchase  the  Uouncil  of  the 
Society  of  Arts  voted  one  hundred  pounds  out  of  tha 
funds  of  the  Society,  various  members  of  the  Coohcit 
also  contributing.    The  ground  contiguous  to  Brthnala 

freen  Church  was  purchased,  owing  to  the  exertiote  of 
ir  Antonio  Brady  and  others,  and  pnaeatad 
to  the  government,  on  condition  that  they 
would  erect  the  necessary  buildings.  After 
some  pressure,  this  proposition  whs  agreed  to,  and 
the  removal  of  the  iron  buildings  that  did  duty  as  the 
receptacle  of  the  nucleus  of  the  Suuth  Kensington  Museum 
were  passed  on  to  Bethnal-green,  and  re-erected  there  ia 
a  form  which  is  appHrently  intended  to  be  permanent, 
inasmuch  as  they  are  indosed  in  a  red  brick  case^ 
and  the  circular  roof  of  iron  has  a  second  roof, 
slanting  and  of  slate.  Altogether,  in  appearance, 
the  building  has  a  handsome  exterior,  the  walls  being 
relieved  by  entablatures  of  mosaic,  which  have  been  done 
by  the  female  students  at  the  School  of  Art.  Inside, 
the  floor  of  the  two  side  buildings  has  been  raised  about 
six  feet,  leaving  a  large  central  area  available  for  such  cere- 
monies as  that  on  the  opening  day.  This  area  is  floored 
with  tessera.  The  side  buUdings  have  also  galleries, 
which  are  devoted  to  fine  arts,  and  hold  at  present  the 
magnificent  Hertford  collection  of  pictures,  lent  by  Hit 
Richard  Wallace.  It  is  estimated  that  the  value  of  this 
collection  is  over  two  millions  of  poimds  ;  and  the  East- 
end  of  London  owes  a  debt  of  gratitude  to  Sir  Richard 
Wallace  for  the  opportunity  he  has  afforded  of  viewing 
such  a  grand  collection  of  master-pieces.  There  is  also 
a  food  collection  and  one  of  natural  products.  There 
are  also  a  large  number  of  works  of  art,  cabinets, 
vases.  Sec,  lent  by  the  Science  and  Art  Department.  Tha 
Museum  has  been  arranged  by  Mr.  George  Wallis,  Mr. 
Thompson,  and  Mr.  P.  L.  Simmonds,  and  is  quite  ready 
for  public  inspection. 


HEEIINGS. 


Th«  Brltisli  Assoeiatim  of  Saa  Xaaagen.— The  9th 
Annual  Conference  of  the  British  Associstion  of  OaS 
Managen  took  place,  by  permission  of  the  Council,  in  the 
Rooms  of  the  Sooietv  of  Arts  on  the  1 1th  inst.  The  pro- 
ottedings  commenced  with  hu  address  from  the  Frefiident, 
Mr.  Jabes  Church,  M.  Inst.  O.E.,  F.G.S.  This  was  followed 
by  the  reading  of  a  series  of  papers  on  the  various  sub- 
jects connect^  with  the  mechanics  and  chemistry  of  gas 
manufacture.  In  the  evening  Dr.  Odling  delivered  a  very 
interesting  lecture  to  the  members  upon  a  subject  which 
is  claiming  the  serious  attention  of  gas  engineers  at  tha 
present  time  :— "  The  best  means  of  getting  rid  of  bi- 
sulphide of  carbon."  On  Wednesday  the  reading  and 
discussion  of  papers  was  continued  during  the  day,  and 
at  tiie  dose  of  the  meeting  the  officers  for  the  ensniiut 
y«*T  were  eleoted.    Hie  ehoioe  of  pr«M«nt  ftill  npw 
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Mr.  AnguB  Croll,  Mr.  W.  H.  Bennett  being  re-elected 
hon.  see.  The  members  dined  together  at  the  Canon- 
street  Hotel  in  the  evening,  and  on  Thursday  they  pro- 
ceeded to  inspect  the  new  works  of  the  Imperial  Gtas 
Company  in  course  of  erection.  They  subsequently 
Tisited  die  works  of  the  Chartered  Q-as  Company  at  Beck- 
ton,  which  are  now  in  full  operation. 


OEITESAL   VOTES. 


BlMk  and  White. — An  exhibition  of  works  of  art  in 
black  and  white  will  open  on  Monday  next,  at  the 
Dudley  Gallery,  Egyptian  Hall.  As  a  large  number  of 
artists  are  contributing,  the  exhibition  is  likely  to  be 
very  interesting. 

"The  Fearl"  (Asher  and  Co.,  13,  Bedford-street, 
Covent-garden,  W.C.)  is  the  title  of  a  new  illustrated 
periodical  containing  original  designs  for  jewellers  and 
goldsmiths,  edited  by  Martin  Gerlach.  The  present 
number  contains  three  coloured  plates,  with  diagrams 
showing  cross  sections  of  the  articles  represented  on  the 
arger  plates. 

Historical  Xonnments. — At  the  request  of  Mr.  Layard, 
late  First  Commissioner  of  Works,  the  Council  of  the 
Society  of  Antiquaries  have  been  engaged  in  the  collection 
of  a  list  of  such  regal  and  historical  tombs  or  monuments 
existinf;  in  cathedrals,  churches,  and  other  public  places 
and  buildin)^  as,  in  their  opinion,  it  would  be  desirable 
to  place  under  the  protection  and  supervision  of  the 
government,  with  a  view  to  their  proper  custody  and 
preservation.  Although  the  council  of  that  society  have 
always  considered  it  one  of  their  chief  functions  to  pre- 
serve all  such  interesting  memorials  of  the  past,  yet  they 
very  gladly  set  the  rtquisite  machinery  in  motion  for 
carrying  into  effect  the  expressed  wishes  of  the  Works 
Commissinner.  For  that  purpose  a  special  committee 
was  formed  at  the  beginning  of  the  year  1869,  and  the 
results  of  their  operations  have  been  made  public.  The 
manner  of  their  proceeding  has  been  to  distribute  the 
counties  of  England  and  Wales  among  such  fellows  of 
the  society,  whether  members  of  the  committee  or  not, 
as  appeared  most  likely,  from  their  local  knowledge  or 
othor  reasons,  to  be  able  to  furnish  satisfactory  informa- 
tion as  to  the  monuments  in  existence  in  the  districts 
respectively  assigned  to  them,  and  to  make  returns 
according  to  a  uniform  plan  suitable  for  tabulation.  At 
the  outoet  it  whs  thoueht  highly  necessary  to  circumscribe 
theinquiry,  and  thefollowing resolutions  were  accordingly 
adopted : — 1.  That  the  inquiry  be  limited  to  monuments 
of  persons  who  died  not  Inter  than  the  year  1760. 
2.  Thnt  for  defining  the  meaning  of  the  terms  "  Begal 
and  historical  tombs  or  monuments,"  the  word 
"regal"  should  be  held  to  comprise  the  following 
claSHes. — 1.  Kings  and  queens  regnant  of  England  or 
Scotland.  2.  Queens  consort.  3.  Princes  consort. 
4.  Parents  of  the  kings  and  queens  before  mentioned. 
6.  Children  and  grandchildren  of  such  kings  and 
queens.  6.  Male  descendants  of  kings'  sons  in  an  un- 
broken male  line.  7.  Such  other  descendants  of  kings 
as  have  transmitted  a  right  of  succession  to  the  throne. 
8.  Such  brothers  and  sisters  of  kings  and  queens  before 
mentioned  as  are  not  included  under  the  previous  heads. 
And  the  word  "  historical"  shall  be  held  to  include  the 
following  classes. — 1.  All  archbishops  of  Canterbury 
and  York.  2.  All  lord  high  chancellors  and  lord- 
keepers.  3.  All  lord  high  treasurers.  4.  All  chief 
justices.  5.  Eminent  statesmen  and  ambassadors. 
6.  Persons  eminent  in  theology,  science,  literature,  and 
art.  7.  Eminent  naval  and  military  personages. 
8.  Eminent  merchants.  9.  Other  persons  of  note.  In 
drawing  up  these  resolutions  and  presenting  the  conse- 
quent researches,  it  wiU  be  seen  that  regard  was  not  had 


to  the  value  of  the  monuments  as  mere  works  of  art, 
but  to  the  importance  of  the  persons  comroemontod  m 
actors  in  the  great  drama  of  our  n«itional  history. 

The  Prooeu  of  Preparing  Telegraph  Pole*. — ^Wliea 
the  telegraph  system  was  transferred  to  the  goyemmeDt, 
arrangements  were  made  with  vanona  oonbvctors  br 
providing  the  trees  necessary  for  eappljing  the  dwBawJ 
of  the  prospective  increase  of  tdegrapnio  oommonicatiaa. 
In  the  North  of  Ireland,  Messrs.  Hamilton,  of  Cooio- 
town.  were  the  contractorsf  and  a  glance  at  their  prooesi 
of  manufacture  may  not  be  uninteresting.  The  prawia- 
tioD  of  the  trees  which  are  to  serve  as  telegraph  polee  is 
under  the  superintendence  of  a  government  official,  ai^ 
a  large  staff  of  workmen  are  engaged  in  the  process. 
The  manufactory,  as  it  may  be  termed,  is  situated  in  ths 
middle  of  an  extensive  field,  and  consists,  in  the  fint 
place,  of  a  quadrangular  structure;  four  strong  polea, 
some  60  ft.  in  height  forming  the  angalar  pointi. 
Within  6  ft.  of  the  top  is  a  platform,  on  whidi  ai«  two 
or  three  vats,  each  capable  of  containing  200  gallani. 
In  the  bottom  portion  of  this  structure  are  pamna  for 
the  purpose  of  forcing  a  liquid,  chemically  prepsrs^  into 
the  vessels  above.  The  principal  ingraoient,  besides 
water,  is  sulphate  of  copper.  From  these  veaaels  two 
systems  of  tubing  are  earned  downwards  to  the  groond, 
and  continued  along  the  surfBioe  forward  to  a  distance  of 
a  couple  of  hundred  yards,  in  a  direction  at  right  anglM 
to  the  front  of  the  rectangular  structure  already  men- 
tioned. Raised  at  a  slight  elevation  from  the  groond. 
and  placed  at  right  angles  to  these  tubes,  lie  the  treea  to 
be  operated  upon,  ■wita  their  thicker  ends  inwards;  at 
intervals  of  12  in.  or  IS  in.  in  this  horixontal  tobmg 
is  placed  a  series  of  taps,  each  connected  b^  a  short  india- 
rubber  tube  to  the  end  of  a  tree,  to  which  it  is  aeeoiedhy 
means  of  cramps  and  screws,  and  rendered  water-tiglit 
by  a  sort  of  nozzle.  B^  means  of  cocks  at  the  upper 
end  of  the  horizontal  piping  the  solution  in  the  vata  is 
permitted  to  descend.  The  pressure  exerted  from  above 
forces  it  into  the  pipes  through  the  india-rubber  tnhioc 
and  into  the  trees,  traversing  them  in  the  direction  <2 
their  fibre.  In  a  short  time  the  sap  and  a  portion  of  the 
chemical  solution  are  seen  to  ooze  slowly  from  the 
smaller  end  of  the  tree,  when  it  ftlls  into  a  sort  of 
wooden  gutter,  inclined  at  such  an  an^  as  causes  it  to 
run  back  to  a  cistern  near  to  where  it  lud  been  originally 
prepared.  After  undergoing  some  filtration  liere,  it  la 
placed  along  with  the  yet  unused  liquid,  and  again  per- 
forms the  circuit  of  uie  vats  above  and  trees  biuow. 
The  time  necessary  for  the  complete  saturation  of  the 
trees  varies  from  ten  davs  to  three  weeks,  aoooiding  to 
their  quality  and  age.    In  this  way  an  application  or  the 

Srinciples  of  hydrodynamics,  combined  with  what  is 
ttle  more  than  a  mechanical  chemical  knowledge, 
enables  the  manufacturer  to  provide  polee  for  telcigraphie 
purposes  which  will  resist  the  action  of  the  atmoqinen 
for  at  least  five  tim«s  as  long  as  the  telegraph  polee  ^ 
formerly  in  use. 


CALBITDAB     OF     XEETIH08. 


BCIliHTllfXC  KSnnrGB  FOB  TEE  WXKK. 

llo».  ....Borml  Otornphloal,  8|.  I.  Mr.  R.  B.  Sluw,  "  Cmtnl  AjIs 
In  istl.''^  2.  The  Ut«  New*  of  DiKovartet  nude  lij  Dr. 
LiTtngitone. 

Toss.  ...Colonlsl  Intltote,  8. 

WSD.....IIOCIFTT  0'  ABTS)  4.   ADnnal  Oeoenl  Meetlac. 
Boyal  Society  of  Utecatnre,  8}. 

TsilBS...ADtlqa*riei,  8). 

Roval  Society  Clnb,  ej.    Aimaal  Meettng. 
PhUoeophlcal  Club, «. 

Fn....».Boyal  United  Serrlce  InitUotlon,  81.   Captain  J.  B.  OVm 
•^KiflMendRlfllDg." 
QnekcttClnkit, 
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lonmal  o!  \\t  Sodets  of  ^rls. 

No.  1,023.    YoL.  XZ. 
FRIDAY,  JUNE  28,  1872. 


ti  far  euSodiliiilUHildhtmildraidlQ  Of  Stcntmy, 


AHHOXTHCEMENTS  BTITHE  COOHCIL. 


TBOmrOIOeiOAL  XZAMIHAnOIIS. 

The  Conference  on  fhis  subject  is  appointed  to 
take  place,  at  12  o'clock,  on  Saturday,  the  2Uth 
of  July,  when  Hia  Royal  Highness  Pbinoe 
Abthdb,  K.G.,  has  consented  to  preside.  The 
members  of  the  Society,  members  of  the  City 
Companies,  and  of  the  Chambers  of  Commerce, 
merchants,  manufacturers,  and  others  interested 
in  this  movement,  are  invited  to  attend. 


IVBSCBIPTIOn. 


The  Lady-day  mbscriptions  are  d«e,  and 
aihould  be  forwarded  by  cheque  or  Poet-office 
order,  crossed  "  Ooutts  and  Co.,"  and  made 
payable  to  Mr.  Samuel  Thomas  Davenport, 
financial  Officer. 


PBOCEEsiirGs  o!p  the  societt. 


AHFUAL  GEHZRAZ  HKKTIHO. 

The  Annual  General  Meeting,  for  receiving  the 
report  from  the  Council,  and  the  Treasurers' 
Statement  of  Receipts,  Payments,  and  Ex- 
penditure during  the  past  year,  and  also  for  the 
Election  of  Officers,  was  held,  in  accordance  with 
the  £ye-kwB,  on  Wednesday,  the  2bth  of  June, 
at  four  p.m.,  Sbthocb  Tbulon,  Esq.,  Vice- 
Chairman  of  the  Council,  in  the  Chair. 

The  Secreury  having  read  the  notice  con- 
venmg  the  meeting,  the  minutes  of  the  last 
Annual  Ueneral  Meeting,  and  of  the  subsequent 
Special  General  Meeting,  were  read  and  signed. 

The  Chairman  then  nominated  Mr.  WUIiam 
BoUy  and  Mr.  Christopher  Cooke  as  scrutineers, 
and  declared  the  ballot  open. 

The  Secretary  then  read  the  following 

REPORT. 

Pursuant  to  the  bye-laws  of  the  Society,  the 
Council  now  lay  before  the  members,  in  General 
Meeting  assembled,  their  Report  of  the  Society's 
proceedings  4uting  the  past  year. 


Ships'  Lipe-Boats. 

In  1870  the  Council,  under  the  advice  of 
a  Committee,  offered  the  Society's  gold  medal  for 
A  ship's  life-boat  suitable  for  the  mercantile 
marine.  In  answer  to  this  offer  there  were  sent 
in  forty-four  models  in  16 .0.  The  committee 
entrusted  with  the  examination  of  these  models 
recommendi-d  the  Council  to  renew  the  offer, 
and  seek  a  farther  competition  from  builders. 
This  was  done,  and  nineteen  competitors  entered 
for  the  medal  Under  the  terms  of  the  compe- 
tition it  was  laid  down  that  before  the  medal 
was  finally  awarded  the  Council  would  require 
the  selected  candidates  to  build  full-sized  boats, 
in  order  that  the  same  may  be  practically 
tested. 

The  Committee  have  selected  two  models  for 
actual  trial,  one,  a  wooden  boat,  on  a  model  sent 
in  by  1  aptain  Nisbet,  and  one,  an  iron  boat, 
on  *  rancis's  corrugated  principle,  by  Messrs. 
Hamilton,  of  Liverpool ;  and  they  further  gaveau 
option  to  Messrs.  Woolfe  and  Sons,  to  send  for 
actual  trial  a  boat  on  their  model  of  the  previous 
year,  especially  suitable  for  large  passenger  ships. 
The  same  option  has  been  g^ven  to  Mr.  White, 
of  Cowes,  who  had  sent  in  models  on  the 
previous  occasion. 

The  Committee  further  recommended  that  in 
lieu  of  one  gold  medal  the  Councjl  should  offer 
two  gold  medals,  one  for  a  wooden  boat  and  one 
for  an  iron  boat,  and  this  the  Council  at  once 
assented,  to.  The  actual  trial  of  these  boats  is 
fixed  to  take  place,  under  the  superintendence  of 
the  Committee,  in  the  Regent's  Canal  Docks,  on 
the  3 1  St  of  July,  when  members  of  the  Society 
and  their  friends  interested  in  the  subject  are 
invited  to  attend. 

Channel  Passage. 

The  members  will  recollect  that  on  a  former 
occasion  the  Council  offered  the  Society's  Medal 
for  models  of  vessels  of  an  improved  character 
for  this  service,  but  the  response  was  not  such  as 
to  justify  its  award,  a  large  proportion  of  the 
competitors  appearing  to  act  on  the  view  that, 
unless  new  harbours,  admitting  of  much  larger 
boats,  were  constructed,  it  would  be  impossiUe 
to  give  that  improved  accommodation  to  the 
traveller  which  was  needed.  The  Council 
nevertheless  felt  that,  however  valuable  and 
desirable  it  might  be  that  such  great  works 
should  be  constructed,  taking  into  consideration 
the  large  outlay  «f  capital  required,  and  that  it 
must  be  a  long  time  before  this  could  be  accom- 
plitihed,  the  Council  again  took  up  the  subject, 
and  appointed  a  Committee,  consisting  of  Lord 
Henry  G.  Lennox,  M.P.,Chairman  of  the  Council, 
Mr.  V.  A.  Abel,  F.R.8.,  Mr.  E.  Chadwick,  O.B., 
Captain  Donnelly,  R.B.,  Mr.  Eborall,  CapUin 
Douglas  Gallon,  O.B.,  F.R.S.,  Mr.  S.  Redgrave, 
Vice-Chairman  of  the  Council,  Mr.  Grosvenor 
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Hodgkinson,  M.l'.,  Mr.  J  S.  Forbes,  Mr.C.  W. 
Merrifield,  F.R.S.,Vice- Admirali  )minanney,C.B., 
P.R.S.,  Mr.  E.  J.  Reed,  C.B.,  Admiral  the  Right 
Honourable  Lord  Clarence  Paget,  K.C.B.,  Vice- 
Admiral  Ryder,  Capt.  Robert  Scott,  R.N.,  Mr. 
Seymour  Tenlon,  Vioe-Ghairman  of  the  Council, 
Sir  E.  Watkin,  and  General  Eardley-Wilmot, 
F.R.S.,  to  consider  and  report  "how  far  the  existing 
means  of  crosuing  the  Channel  can  be  improved, 
and  to  take  evidence  thereon."  This  Committee 
has  held  many  sittings,  and  the  evidence  taken 
before  it  has  been  published  in  the  Jottrnal.  The 
Committee,  as  will  be  seen  by  their  report  (see 
page  661  of  this  Journal),  are  of  opinion  that,  with 
existing  harbours,  the  boats  may  be  so  improved 
in  ventilation  and  in  their  fittings,  and  even 
enlarged,  and  the  arrangements  as  to  luggage  so 
modified  as  to  afford  the  traveller  very  much 
increased  comfort  and  convenience.  The  Council 
refer  the  members  for  further  information  on  this 
head  to  the  report  of  the  Committee. 

India  Cohmittee. 

The  India  Committee  of  the  Society  has 
pursued  its  labours.  Several  interesting  on bjeets 
have  been  made  matters  of  discussion  at  its  con- 
ferences, but  the  Society  has  exercised  no  incon- 
siderable infinence  on  the  interests  of  our  Eastern 
Empire  by  its  co-operation.  It  has  greatly  pro- 
moted the  new  spirit  which  has  been  infused  into 
the  East  India  Association,  by  offering  oppor- 
tunities for  its  meetings  in  the  hall  of  the  Society. 
The  Society  of  Arts  has  become  the  local  centre 
for  the  efforts  of  the  friends  of  India.  The  action 
which  is  being  taken  on  thesubject  of  money-orders 
for  India,  and  for  a  consolidation  of  the  sub- 
marine telegraph  system,  also  tends  in  the  same 
direction  of  usefulness.  In  continuing  the  labours 
of  the  Silk  Supply  Association  by  means  of  a 
Silk  Supply  Committee,  the  Council  have  had 
India  particularly  in  view.  It  is  hoped  that  not 
only  will  the  culture  of  ordinary  silk  be  promoted, 
but  also  that  of  other  kindred'prodnets  of  India. 
Attention  has  lately  been  directed  to  the  de- 
sirability of  promoting  intercourse  with  our 
Indian  and  other  oriental  visitors,  by  offering 
them  opportunities  for  social  intercourse;  and 
the  Society  of  Arts  has  been  freely  open  to 
natives  of  India,  and  many  of  them  attend  its 
proceedings.  The  Society* has  set  the  example 
for  the  last  three  years  of  inviting  to  its  conver- 
sazioni the  natives  of  India  present  in  London 
as  visitors,  traders,  and  students,  and  this  has 
been  productive  of  a  very  useful  effect,  and  has 
been  justly  appreciated. 

OOBAN   TbLBOBAPBS. 

During  the  year  this  subject  has  occupied 
much  of  the  consideration  of  the  Council,  and 
the  membirs  will  have  seen  the  announce- 
ments  in  the  Journal  of  the  action  which  the 


Council  have  been  taking  in  this  matter,  together 
with  the  memorial  which  the  Council  have  pre- 
sented to  the  Prime  Minister,  urging  on  the 
government  the  great  importance  to  Arti, 
Manufactures,  and  Commerce  that  these  linei 
should  be  at  once  purchased  by  the  government, 
and  placed  in  conneotiD^  with  the  inland  tei^ 
graphs  as  part  of  the  general  postal  system  of 
the  country.  It  is  unnecessary  here  to  recipitn- 
late'  the  facts  and  arguments  leading  to  thta  con- 
clusion ;  they  are  set  forth  fully  in  the  memorul 
above  referred  to,  and  in  an  explanatory  minute, 
both  of  which  have  appeared  in  the  Jound 
Lord  Henry  Lennox,  M.P.,  Chairman  of  tie 
Council,  has  given  notice  in  the  Honne  of 
Commons  that  he  will  move  the  appeintmeDt  of 
a  Select  Committee  to  investigate  the  labjeet 

Natwkai.  TBAnmie  School  fob  Mtmc 
The  Council  have  the  satisfaction  of  reportnf 
that  the  Provisional  Committee  of  die  Ron' 
Aibert-hall  having  commended  to  the  c8«»ftk« 
Corporation  of  the  Hall  the  National  Ttmf 
School  for  Music,  which  had  been  for  m  fc^ 
a  time  a  cherished  object  jof  the  Societr,  B« 
Council  of  the  Royal  Albert  Hall  has  coiim 
the  recommendation,  and  stated  their  willing''*' 
to  grant  accommodation  in  the  Hall  a«  som'^ 
responsible  body  of  management  for  the  N*"* 
.Training  Schod  for  Music  has  been  constitute 
with    whom     they   can     make    arr«ng«''*''''' 
The  Council  therefore  hope  in  a  tbort  tmeto 
be  able  to  report   that  the  scheme  bw  own 
launched.      During  the  year  the  Cmm  b«« 
been  engaged  in  the  preliminaries  for  '»*''*'? 
the  counties  of  the  United  Kingdom  to  eet»wj 
a  system  of  public  corapetitionB  in  each  w*^ 
with  a  view  of  selecting  young  persons  of 
sexes  possessing  musical  talent  which  mig 
trained  rn  the  school,  and  the  resnh  •'".''^^ 
successful.  Without  seeking  publicity,  "'"'^ 
persons   willing    to    aid    the    n"'^*"!*''     m 
been   found  to  afford   substantial  «8««<'^), 
respect  of  thirty  English  .counties,  ttw*  *  .  ^ 
seven  Scotch,  and  threeWeUhcouDtiei,»»»  jj. 


seven  Dcoicn,  ana  inree  vieiBucu""""'  j,j^ 
colonies  of  New  SouA  Wales  ""^^Xrig 
Amongst  the  nnmerone  supporters  the 
may  be  instanced  :— On  behalf  of  **'L-W 
tfvre  dioceses,  the  Archbishops  <'^^"'**'!„h»ffit* 
York  have  expressed  their  intention  to  «  ^^ 
annually.  Sir  Titus  Salt,  Bart.  wT  „«^,„. 
with  a  donuHon  of  £1,000,  a  "^*t'p  'naff  rf 
ship  for  Yorkshire.  The  Mercers  i^J^ 
London  will  subscribe  £50  a-y*"''''""^, «boUr- 
in  London.  Mr.  Prank  Morrison  ftm»««  '„  d 
ship  of  £6C'  a-year  for  five  ye«»  k""  T.jcboW- 
Inverness.  Mr.H8wkshaw,0.fi.,/on"^  Titf 
ship  of  £26  a  year,  for  five  y**"^""^^^  ««^ 
Marquis  and  Marchioness  of  7*!^],]^.  ^ 
scribe  £16  a  year  on  behalf  «tf  ^'^^jf  i*0' 
MintonCamphel^^l^^^^^le    - 


JOUBNAL  OB  THfi  SO€!£ET¥  OF  ARTS,  Jima  2B^  1672. 


65£f 


yeai,  for  fire  years,  for  North  Staffordshire,  and 
unong  120  other  oabscribers  aud.  aupporteo's 
jams  of  the  most  influential  names  will  be 
found,  which  will  be  shortly  made  knovt-n. 
The  members  will  thus  see  that  the  labours 
of  the  Council,  which  have  been  going  on 
Bince  1865,  are  about  to  be  crowned  with 
BUCceBS,  aud  they  repeat  earnestly  the  statement 
in  their  report  of  187 1 : — "  The  Council  strongly 
urge  the  members  to  help  them  in  this  great 
national  work.  In  former  times,  some  two 
handred  years  ago,  the  cultivation  of  mosio  was 
far  more  general  among  the  people  of  this  country 
thaa  at  present  History  shows  na  in  those 
days  both  instrumental  and  vocal  music  were  the 
common  accomplishments  of  all  with  aay  pre- 
teaaioa  to  a  fair  social  poaitiom  No  doubt 
political,  religious,  and  social  changes  subse- 
qosntly  tended  to  discourage  these  habits,  but 
whilst  the  causes  which  led  to  this  discourage- 
ment have  long  since  passed  away,  their  in- 
fiueuoe  has  remained,  and  music  is  not  so  ex- 
tensively cultivated  as  formerly."  But  little 
public  encouragement  or  facilities  are  given  to 
its  study.  Wliilst  painting  and  fine  arts  have  long 
and  with  advantage  had  aid  from  the  State,  why 
should  not  music  be  simdlaiiy  aided  ? 

Food  Committbb. 

This  Committee  has  continued  its  labours 
during  the  session,  and  the  information  brought 
before  it  has  been  already  published  in  the 
Journal.  The  Committee,  in  their  reports, 
say: — 

During  the  past  session  attention  has  been  mainly 
paid  to  the  supply  of  meat,  either  desiccated,  tinned,  or 
more  or  leas  subjected  to  the  action  of  cold  as  a  preser- 
rative. 

The  Committee  hare  not  yet  examined  any  meat 
which,  having  been  once  thoroughly  dried,  can  be 
rocommenddd  for  general  use  in  this  country  as  an 
article  of  food.*  The  meat  becomes  hard,  and  its  juices 
either  destroyed  or  permanently  coagulated,  so  that  no 
means  hitherto  adopted  hare  been  successful  in  restoring 
it  to  a  palatable  condition,  or  acquiring  for  it  a  nutritive 
ralue. 

Various  specimens  of  tinned  meats  firom  Australia, 
Qneenaland,  New  Zealand,  and  Paraguay  have  been 
oateiully  tested  by  the  Committeo.  There  are  still 
KTiiral  points  calluig  for  improTement  in  the  prepara- 
lioQ  of  these  meats,  and  much  still  remains  to  be 
lone  in  the  application  of  heat  to  prevent  overcooking. 
md  consequent  insipidity  and  general  deterioration  as 
in  artiolu  of  food. 

The  Committee,  anxious  to  obtain  definite  information 
IS  to  the  use  of  these  meats  on  a  large  scale,  have  issued 
\  schedule  of  questions  to  various  institutes,  hospitals, 
isyluirs,  and  prisons,  in  order  to  obtain  the  result  of  the 
uip«riflnce  gained  in  such  establishments.  They  have 
received  upwards  of  60  replies,  and  in  50  cases  the  meat, 
l>eef  and  mutton,  has  been  more  or  less  used,  in  one  case 
to  the  extent  of  twenty  tons ;  in  only  three  cases  had  its 
ose  been  discontinued.  All  agree  in  reporting  that  the 
meat,  from  whataver  importer  received,  was  in  good  con- 
iitaon  as  to  praurvation,  an  exceedingly  small  p«r- 

•  TUi  dots  not  *Fpl]r  to  the  pieacrwd  deslcoated meats prsvioulx 
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oentage  of  the  tins  being  defeotive.  With  only  three 
exceptions,  it  is  uniformly  oensidered  to  be  eeonomieal 
as  compared  with  the  usa  ot  fresh-  meat ;  in  one  oiwft 
the  saving  is  estimatod  at  £30  weekly,  it  l>eii»a> 
Qsed  alternately  with  Knglish  meat.  The  genar^' 
average  of  economy  in  its  use  is  variously  estimated, 
ranging  between  45  and  IZ  per  cent.,  with  an  avezage 
of  26  per  cent.  In  no  case  has  it  been  used  exclu- 
sively, or  in  such  a  way  as  to  afford  a  thoroughly 
tnakwerthy  basis  to  test  its  nutritive  value,  taking  fresh 
English  meat  aa  a  standsid — a  point  of  extreme  im- 
portance which  the  Committee  much  wish  to  see  definitively 
settled.  In  neariy  every  case  reported  on  thsre  is 
stated  to  b«  more  or  lesa  prqudioe  against  the  use  of 
tliese  meats,  either  on  the  part  of  the  inmates  or  servants 
of  the  various  institutions,  but  in  many  instances  this 
prejudice  is  said  to  be  dijsappearing.  As  to  the  great  ira- 
portaace  of  this  source  of  supply,  it  may  b«  sufficient 
to  note  that,  while  in  1866  the  total  quantity  imported 
into  the  country  amounted  only  to  16,050  lbs.,  valued 
at  £321 ;  in  1871  this  had  so  enormously  increased 
as  to  amount  to  22,000,000  lbs.,  at  a  value  of 
£550,000.  The  Committee  still  regard  with  much 
interest  the  vaiioas  means  proposed  or  adopted  for 
utilising  cold  as  an  agent  for  preservation  of  food. 
These  means  may  at  present  be  stated  to  be  in- 
complete, and  needing  mudi  careful  inquiry  and  ex- 
periment. The  Committee  have  attempted,  within  theiv 
powers,  to  acquire  further  knowledge,  both  as  to  the  t«n- 
perature  most  suitable  for  the  treatment,  without  injury 
to  the  nutritive  value  of  meat,  and  also  as  to  other  con- 
ditions inseparable  from  the  solution  of  the  question 
before  them,  and  notably  as  to  the  necessity  of  dry 
ataiospheres  for  ensuring  perfect  success.  Their  eic*' 
periments  have,  however,  as  yet  been  so  limited  as  to 
afford  no  reliable  data;  but  they  hope  that,  as  her 
Majesty's  Commissiotters  of  the  Exhibition  of  1873  have 
applied  to  them  for  assistance  and  co-opsration  in  that 
part  of  the  Exhibition  which  is  to  be  devoted  to  the 
display  of  food  products,  they  may  be  able,  through  their 
instrumentality,  to  do  something  towards  determining 
this  important  section  of  their  inquiries.  In  reply  to 
the  communication  from  her  Majesty's  Commiseionen, 
the  Committee  have  expressed  their  willingness  to  assist 
in  procuring  a  proper  representation  of  this  division  of 
the  Exhibition.  'Phe  Committee  have  also  undertaken 
to  furnish  all  the  help  in  their  power  in  arranging  for 
and  aiding  in  a  series  of  experiments  intended  to  se- 
cure an  extended  knowledge  and  better  modes  of  cook- 
ing. 

Besides  these  inquiries  relating  directly  to  food  pre- 
servation, the  Committee  are  investigating  the  question 
of  food  supi^y  in  various  parts  of  the  country,  especially 
of  fish,  and  lUso  have  directed  their  attention  to  transit 
of  meat  by  various  improved  railway  vans." 

In  1873,  one  of  the  divisions  of  the  Inter- 
national Exhibition  will  include  "Substances 
used  as  Food;"  and  at  the  request  of  Her 
Majesty's  Commissioners,  a  committee  of  tbia 
Society  has  been  appointed  to  take  charge  of  one 
portion  of  the  subject,  viz.,  "Drysaltery, Grocery, 
and  Preparations  of  Food,"  and  this  committee 
is  now  actively  directing  its  attention  to  this 
branch,  with  a  view  to  get  together  as  complete 
a  representation  of  it  as  possible. 

Impboved  Gabs. 
The  very  little  improvement;  if  any,  which 
has  taken  place  in  the  vehicles  for  hire  in  the 
metropolis,  has  induced  the  Council  to  take  ad- 
vantage of  the  opportunity  afforded  by  the 
International  Exhibitioa  ^f  .18^;^^^^  carriages 
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of  all  kinds  are  to  be  Bhown,  to  draw  special 
attention  to  the  very  nnsatiBfactory  condition  of 
sncli  veUcles.  Under  the  advice  of  a  committee 
the  Oooncil  o£Fer  the  following  prizes  : — 

One  Prize  of  £60  for  the  best  improved  Gab 
of  any  description. 
Two  Prizes  of  £20  each  for  the  next  two  best. 
Two  Prizes  of  £10  each  for  the  next  two  best. 

The  competing  Gabs  most  be  exhibited  at  the 
International  Exhibition,  to  be  held' in  South. 
Kensington  in  1873,  and  on  their  delivery  at 
the  Exhibition  Building  they  must  be  certified 
to  the  satisfaction  of  the  Judges  as  having  been 
in  regular  use  in  the  streets  of  London  for  three 
months  previously.  They  must  be  delivered  on 
or  before  the  first  Saturday  in  April. 

The  Oouncil  consider  that  the  Gabs  now  in 
use  in  London  are  especially  defective  in  the 
following  particulars : — 

1.  Want  of  room,  both  as  regards  the  fonr- 
^rheelers  as  well  as  the  Hansoms. 

2.  The  seats  in  the  four-wheelers  are  too  high, 
not  commodiously  made,  and  the  space  under- 
neath is  lost 

8.  Difficulty  of  getting  in  and  out  of  the 
Hansom,  by  reason  of  the  height  of  the  step  as 
^ell  as  the  interference  of  the  large  wheels. 

4.  The  arrangements  for  opening  and  closing 
■the  window  in  the  Hansom. 

5.  The  confined  space  and  want  of  ventilation 
in  the  Hansom  when  the  window  is  closed. 

6.  Imperfect  locking ,  of  the  wheels  in  four- 
wheelers. 

The  Council  desire  to  point  out,  for  the  con- 
sideration of  those  likely  to  compete,  that  in 
Continental  and  some  English  towns  there  is  to 
be  found  a  very  convenient  class  of  open  carriages, 
termed  Victorias,  as  well  as  carriages  which 
admit  of  being  opened  or  closed  at  the  option 
of  the  passenger. 

A  suggestion  for  a  cab,  to  be  used  either  closed 
or  open,  has  been  brought  before  the  Council, 
and  a  model  submitted.  The  principle  might  be 
adapted  to  existing  four-wheelers,  but  the  Council 
do  not  prescribe  this  model  or  any  special  form  of 
carriage  ;  they  are  content  to  point  out  some  of 
the  more  obvious  defects  in  the  existing  carriages, 
and  to  draw  attention  to  what  has  been  found 
convenient  in  other  towns,  leaving  it  entirely  open 
for  competitors  to  efifect  improvement  in  any  way 
they  may  think  best,  whether  by  improvements 
on  existing  forms  and  contrivances,  or  by  entirely 
novel  forms  and  arrangements. 

EZAUINATIONS. 

The  Chairman,  in  his  address  to  the  members 
at  the  opening  of  the  session,  directed  attention 
to  the  probability  thai,  after  the  present  year, 
the  Society  would  no  longer  continue  to  carry 
on  the  Examinations  whidi  it  had  established 


in  1856.  The  Society  has  witnessed  the  system 
taking  a  firm  root  in  the  country ;  the  univeraitiet 
have  taken  it  up,  and  the  government  Department 
of  Science  are  now  engaged  in  the  work,  and 
there  is  no  longer  any  need  for  the  Society  to 
expend  its  funds  in  that  direction.  The  Conncil, 
therefore,  in  December  last,  passed  the  following 
resolution,  which  was  published  in  the  Journal:— 

That  the  time  hag  now  airived  when  the  pnsett 
system  of  examinations  is  no  longer  necessary,  and  that 
the  enooniagement  of  particoIaT  objects  beuingespedillj 
on  Arts,  Mannfsotnres,  and  Commerce,  ahomd  bs  pro- 
moted by  special  means. 

At  the  same  time  that  the  foregoing  reiola- 
tion  was  passed,  the  Council  took  into  con- 
sideration a  suggestion  by  Captain  Donnelly, 
R.E.,  one  of  their  body,  for  instituting  a  syrtem 
of  technological  examinations,  and  having  re- 
ferred the  question  to  a  committee,  adopted  thai 
report,  as  follows : — 

Your  Committee,  having  considered  the  ])Topontiiiii 
snbmitted  by  Captain  Donnelly,  are  of  opinion  tint  i 
would  be  of  pobUo  advantage  if  the  Society  of  ArU  nt 
to  supplement  the  existing  examinations  of  the  Saaa 
and  Art  Department,  by  organising  esaminationinW 
science  and  technology  of  the  various  arts  and  nrnniic- 
tniea  of  this  country. 

2.  These  examinations  should  be  condaoted  i}  * 
Board  of  Examiners,  cajnble  of  testing  the  V'^ 
knowledge  and  skill  required  in  the  application  of  Vt 
scientific  principles  involved  in  each  art  or  mannftcton- 

3.  Your  Committee  are  of  opinion  that  the  "''"JJ" 
examinations  proposed  bv  Captain  Donnelly,  and  vw 
is  appended,  may  with  advantage  be  adepted,  ^'}''~ 
modifications  as  may  from  time  to  time  be  foondfiw 
experience  desirable. 

4.  The  Council  should  give  notice  annnally  of  the 
snbjects  which  would  be  taken  up  the  tdHomg  T^- 
In  making  their  selection,  the  Council  '"V*"!'! 
vantageous  to  include  those  Arts  and  iiarA^'''^ 
which  are  to  be  the  subjecU  of  the  IntermtioMl™''' 
bitions  of  the  year.  ■-tVa 

6.  Your  Committe  recommend  that  coBBWiacw* 
should  be  opened  with  the  various  Guilds,  C™'?'^ 
Chambers  ot  Commerce,  and  large  manu&ctuiert,  *" 
a  view  of  obtaining  their  assistance  in  carrying  oot  u» 
scheme.  .  . 

6.  Your  Committee  would  further  recommend  iw 
conference  should  be  called  in  the  Society's  ^"""^jj 
early  day,  to  which  all  parties  likely  to  co-operate*""" 
be  invited. 

The  details  of  these  Examinations  «*  ""j* 
under  the  consideration  of  a  Committee,  snd  t!ie 
Council  will  lay  them  before  a  public  ConfeMnoe 
in  the  Society's  Rooms,  to  be  held  on  the  m 
July,  when  His  Royal  Highness  Prince  ArtJioi 
has  consented  to  preside. 

Review  of  School  Dbill. 

The  review  of  school  driU  having  P»'«^jJ 
successful  on  two  occasions,  the  one  "'.  j. 
Crystal  Pakce  Grounds,  and  the  ^^"^ 
last  year  in  the  presence  of  H.B  H-  *  . 
Arthur,  in  the  Royal  Horticultural  Ou^^>^ 
Council  have  determined  to  ^?^\J,  j« 
Royal  Highness  the  Prince  of  Waiei  ••r 
graciously    assented    to    the    i 
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Council,  and  vrill  hononr  the  Society  by  being 
present  on  the  occasion,  and  will  present  the 
prize  banners  to  the  schools  which  have  been 
Bucceseful  in  the  drill  competition.  Capt.  O'Hea, 
late  of  the  25th  Regiment,  has  been  entrusted 
by  the  Society  with  the  duty  of  inspecting  the 
drill  of  the  schools,  and  reporting  thereon, 
as  a  guide  to  them  in  the  award  of  the 
banners.  The  day  is  not  yet  appointed  for  the 
review,  but  it  is  expected  to  take  place  in  the 
last  week  of  July,  when  it  is  hoped  the  members 
of  the  Society  will  show  their  appreciation  of  this 
important  element  in  the  training  of  the  young 
by  attending  the  display. 

Cantor  Lsotures. 

These  Lectures  have  been  highly  successful, 
large  audiences  having  been  attracted  to  them. 
The  first  course  consisted  of  lectures  by  C. 
Haughton  Qill,  Esq.,  "  On  the  Manufacture  and 
Befining  of  Sugar." 

The  second  course  was  delivered  by  the  Rev. 
Arthur  Bigg,  and  consisted  of  six  lectures  on 
"  Mechanism." 

The  third  course  was  delivered  by  Professor 
F.  Barff,  M.A.,  and  included  seven  lectures, 
"  On  Silicates,  Silicides,  Glass,  and  Glass  Paint- 
ing. 

Mr.  Gill's  lectures  have  already  appeared  in 
tlie  Jowrtial.  Mr.  Bigg's  and  Professor  Barff's 
will  be  printed  during  the  course  of  the  summer. 

Medals. 

The  Council  have  this  year  awarded  the 
Albert  gold  medal  to  Henry  Bessemer,  Esq.,  for 
"  the  eminent  services  rendered  by  him  to  Arts, 
Manufactures,  and  Commerce,  in  developing  the 
manufacture  of  steel."  The  members  need 
scarcely 'to  be  reminded  that  this  medal  was 
established  as  a  memorial  of  their  former 
illustrious  president,  the  Prince  Consort,  and 
the  Council  feel  confident  that,  in  their  award 
of  the  medal  to  Mr.  Bessemer,  they  have  added 
to  the  list  of  recipients  a  name  wluch  will  meet 
the  approval  of  all. 

For  papers  read  during  the  session  the  Council 
have-  awarded  the  Society's  silver  medal  as 
follows : — 

To  B.  Johnotone,  Esq.,  for  his  paper  entitled  "  Obserra- 

tions  on  the  Esparto  Plant." 
To  Peter  Lund  Simmonds,  Esq.,  for  his  paper  "  On  Nuts 

and  their  uses." 
To  the  Bev.  H.  Bighton,  M.A.,  for  his  paper  entitled 

"  Telegraphy   witboat  insulation,  a  cheap   means  of 

Intc-mationiJ  Commnmcation." 

The  Council  have  also  awarded  the  Society's 
Silver  Medal  to  Monsieur  Dormoy,  for  his 
"  Rotating  Rabble,  for  use  in  the  Common 
Puddling  Furnace,"  an  invention  fully  described 
in  Mr.  Paget's  paper  read  before  the  Society. 
The  invention  deals  with  one  of  the  largest  and 
'  most  important  industries  of  the  country. 


One  important  part  of  commercial  economy 
is  the  presentation  of  reports  on  its  classified  pro- 
ductions. The  Society  has  continuously  devoted 
itself  for  above  a  century  to  bring  before  the 
public  new  raw  materials,  and  also  reviews  of  the 
cdndition  of  branches  of  commerce,  and  the 
members  will  observe  papers  of  this  kind  in  each 
session,  and  they  have  been  indebted  to  the 
labours  of  one  of  their  body,  Mr.  P.  L.  Simmonds, 
for  frequent  contributions  on  such  subjects.  Such, 
papers,  beinig  illustrated  by  numerous  specimens, 
advantageously  bring  before  the  commercial 
community  the  real  condition  of  their  resources. 
A  merchant  or  broker  is  naturally  apt  to  confine 
his  attention  to  such  productions  as  are  current 
in  the  market,  and  it  is  useful  to  remind  him  of 
others,  which,  though  not  used  by  us,  are  adopted 
elsewhere,  or  may  at  some  time  become  available 
to  ouraelves.  Jute,  coir,  and  esparto,  for  instance, 
were,  not  so  long  ago,  neglected  products,  and 
many  now  disregarded  may  become  of  commer- 
cial importance.  In  consideration  of  the  utility 
of  his  labours  in  this  department,  the  CouncU 
have  thought  it  right  to  award  a  medal  to  Mr. 
Simmonds. 

The  scarcity  of  paper  material  has  often  engaged 
the  attention  of  the  Society,  and  on  the  late  occa- 
sion of  a  paper  on  esparto  culture  by  Mr.  Robert 
Johnstone,  the  Council  took  advantage  of 
the  occasion  to  address  the  Ottoman  Minister 
of  Commerce,  supplying  the  chief  centres  of 
commerce  in  that  empire  with  copies  of  the 
paper.  In  bringing  the  subject  under  considera- 
tion of  the  Minister  and  commercial  community, 
the  object  was  to  call  attention  to  the  desirability 
of  cultivating  esparto  in  suitable  situations,  or  of 
developing  local  substitutes.  The  Council  have  ' 
reason  to  believe  that  practical  results  will  be 
obtained.  There  is  an  objection  to  engage  in  the 
culture  of  esparto  on  account  of  the  number  of 
years  daring  which  capital  must  be  locked  up, 
but  it  has  I  een  proposed  that  broom  fibre  shall 
be  employed,  and  Mr.  S.  0.  Clarke,  of  Bokia,  in 
Asia  Minor,  an  English  merchant,  who  has  taken 
a  deep  inteiest  in  local  improvement,  is  devoting 
practicil  atiention  to  the  subject.  It  is  very 
desirabl.;  that  the  paper  trade  should  co-operate 
in  these  efforts. 

W'hilii  watching  over  the  introduction  of  new 
materials  and  manufactures,  one  part  of  the  voca- 
tion of  the  Society  has  been  to  promote  what  is 
truly  to  be  called  national  economy  in  the  right 
application  of  existing  resources,  and  in  the  pre- 
vention and  reduction  of  waste  of  economic  ma- 
terials. In  this  respect  the  supply  of  fertilisers 
for  our  agriculture  has  become  of  the  more  im- 
portance, since  the  recent  form  of  sanitary 
operations  has  been  the  means  of  renderin^f  un- 
available so  much  valuable  material,  and  of  pro- 
moting foreign  importations  at  a  great  outlay. 

The    treatment    of   sewage    has    been    dis- 
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cnssed  in  valuable  papers,  by  Mr.  J.  Bailey 
Denton  and  Major-General  H.  Y.  D.  Scott, 
G.B.,  and  the  Council  trnst  they  may  have 
further  communications  ftom  these  writers  on 
the  condnued  practical  application  of  these 
methodb.  Mr.  A.  A.  Croll  has  laid  before 
tiift  (society  an  important  contribution  to  the 
history  of  the  progress  of  gas  manufacture. 
To  bis  energy  and  indomitable  perseverance  and 
intelligence  not  only  is  the  public  indebted  very 
largely  for  an  improved'  and  cheapened  supply  of 
gas,  but  it  must  be  remembered  that,  as  Chairman 
of  one  of  our  Telegraph  companies,  he  introduced 
the  system  of  a  cheap  and  uniform  charge  fur 
messages,  which  in  the  hands  of  the  government 
has-  now  become  an  integral  part  of  the  postal 
system  of  the  country. 

Silk  Sdpplt. 

A  short  tame  since,  the  Council  received  a 
communication  from  the  Silk  Supply  Association, 
suggesting  that  a  union  or  amalgamation  of 
that  body  and  the  Society  of  Arts  would'  be 
likely  to  lead  to  advantageous  action  in  reference 
to  the  objects  for  which  the  aasociatfon  waff  es- 
tablished, and  it  was  further  suggested  that  the 
best  way  of  effecting  this  would  be*  the  fbrmiitg 
a  Silk  Supply  Committee  of  this  Society,  and 
taking  on  such  Committee,  in  addition  to  those 
nominated  by  the  society,  such  members  of  the 
Silk  Supply  Association  as  should  be  arranged; 
Accordingly  such  a  Committee  has  been  nominBted 
by  the  Council,  to  consist  of  Mr.  A.  Cassels  (Chair- 
man), Sir  Daniel  Cooper,  Bhrt,  Mr.  Hyde  Cliarkei 
Mr.  E.  Chadwick.  C.B.,  M-r.  D.  Chadwick,  M.P., 
Mr.  Thomas  Dickins,and  Mr.  Cobb,  <*re  Honorary 
Secretary  of  the  Associntion,  with  snch  other 
members  of  the  Association  as'  may  be 
hereafter  added  thereto.  It  is  confidently  antici'- 
pated  that  this  Committee  will  be'  the  means  of 
giving  vitality  to  a  useful  organisation,  and  will 
be  able  to  give  valuable  aid  in  obtaining-  and 
diffusing  through  the  pages  of  tbe^Jbumalim- 
portant  information,  and  wherein  the  interests  of 
this  large  industry  will  be  discussed  and  pro- 
moted. By  such  exertions  the  efforts  of  various 
foreign  and  colonial  governments  will  be  pro- 
moted, and  further  resources  may  be  obtained 
by  the  encouragement  of  silk  culture  and  silk 
manufacture. 

Mbkoriai.  Tablets. 

No  additional  tablets  have  been  affiredthis 
year.  The  Council  have,  however,  received  a 
letter  from  Mr.  Wm.  Newmarch,  a  Member  oi 
the  Society,  to  the  effect  that  two  friends  of 
that  gentleman,  Mr.  H.  D.  Pochin  and  Mr. 
Benjamin  Whitworth,  are  willing  to  give 
£60,  to  be  expended  in  the  providing  and 
affixing  of  twelve  tablets.  The  offer  has 
been  accepted,  and  Btep3  are  now  being  taken 


for  having  the  work  done.  The  Council  fasre 
much  pleasure  in  making  this  announcement,  and 
trust  to  see- so  worthy  an  example  followed  by 
odiers. 

MxMOBiAL  Window  m  St.  Paol's  GATHBDHAik 

The  members  have  already  been  informed, 
through  the  pages  of  the  Journal,  that  it  is  pro- 
posed that  the  Members  of  the  i^oeicty  should 
aid  in  the  decoration  of  St.  Paul's  Cathedral  by 
giving  a  stained  glass  window,  as  a  memorial  oif 
the  recovery  of  His  Royal  Highness  the  Presi- 
dent from  his  dangerous  illness,  and  a  subscriptioD 
has  been  set  on  foot  for  this  purpose.     The  aum 
already    subscribed    is     about    £350,    but    it 
is    estimated    that  £700  will  be   required,  in 
order  to  obtain  a  memorial  worthy  of  the  occa- 
sion.    The  Council    have    been    fortunate   id 
securing  one  of  the  most  conspicuous  'windom 
over  the  north  transept  entrance  of  the  Cathednl 
for  this  object ;  it  is  therefore  earnestly  hoped 
that  the  Society  may  succeed  in  placing^  ihae  t 
first-rate  work  of  art,  which  will  be  regarded' ly 
posterity  as  a  valuable  ornament  to  our  Metro- 
politan Cathedral,  and  which  will  at  all  times 
reflect  credit  on  the  Society  of  A-rts.     MTemben 
who  have  not  subscribed  are  therefore  solieitsd 
to   come   forward  with    their  subscriptions,  in 
ordw  to  complete  this  work  in  a  manner  worth; 
of  the  occasion  and  the  noble  edifice  which  is 
now  in  progress  of  decoration.     A  -committee 
with  reference  to  the  design  has  been  appointed, 
who  are  authorised  to  communicate  with  the  Dean 
of  St.  Paul's  on  this  matter. 

Moscow  PoLTTBCH»ro  ExBiMnow. 

In  the  autumn  of  last  year,  a  deputation  from 
the  Moscow  Committee  conducting  this  Exhibi- 
tion, consisting  of  Monsieur  Philip  Koroleff, 
Conseiller  d'Etat  Actuel,  Director  of  the  Moscow 
Agricultural  Academy,  and  President  of  the 
Educational  Department  of  the  Exhibition ;  H. 
M.  Lvoff ;  Nicholas  Saenger,  Secretary  of  the 
Society  of  Friends  of  Natural  Science ;  and  the 
Rev.  Basil  E.  Popove,  came  to  this  country, 
■with  a  'view  of  enlisting  the  sympathies  of 
manufacturers  and  others  on  behalf  of  it,  and 
at  an  interview  between  them  and  the  Council 
a  London  Committee  was  at  once  formed  to  bring 
the  subject  before  the  public,  and  make  the  ad- 
vantages offered  by  the  Exhibition  known  to 
those  who  might  be  likely  to  engage  is 
it.  The  particulars  of  the  Exhibition,  iti 
aim  and  object,  have  already  appeared  in  the 
Journal,  and  it  is  therefore  unnecessary  to  repeat 
them  here.  The  member^  of  the  Society,  how- 
ever, 'wiU  be  glad  to  learn  that,  notwithstanding 
the  short  time  which  was  at  the  disposal  of  the 
Committee,  their  labours  have  been  suoces8fiil,aad 
that  a  considerable  number  of  British  firms  have 
sent  goods  to  Moscow,  and  among  these  'will  be 
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found  some  of  the  foremost  honses  in  this  country. 
This  Exhibition  was  opened  with  great  ceremony 
on  the  1 1th  of  this  month,  and  it  is  a  matter  of 
much  regret  among  the  members  of  the  Council 
and  the  London  Committee  that,  owing  to  the 
many  engagements  with  which  at  this  Ume  of 
the  year  they  are  oecupied,  it  has  been  im- 
possible  for  them  to-aecept  the  invitation  to  be 
present  at  the  ceremony.  The  Council  trust 
tfaatihese  Exhibitions  may  be  the  means  of  in- 
creased intercourse  between  the  two  nations, 
«id  of  an  extension  of  trade  and  commerce, 
and  eventually  lead  to  a  removal  of  the  many 
fiscal  restrictions  which  now  unfortunately  exist.  I 

District  Musbdhs. 

The  memhers  will  have. seen  with  great  satis- 
faction that  a  commencement  of  such  mnsetrans 
has  been  made,  one  having  been  opened  with 
great  ceremony  within  the  imt  few  days  by 
H.R  Jl.  the  Prince  of  Wales,  in  Bethnal-green. 
It  has  long  been  the  desire  of  the  Council  that 
such  establishments  should  be  formed  in  the 
various  districts  of  the  metropolis,  and  that  in 
Bethnal-green  is  due,  in  a  .great  meaenre  to  the 
exertions  of  Sir  Antonio  Brady,  one  of  the 
members  of  the  !>'ooiety,  and  formerly  a  member 
of  the  Council,  who  sought  for  and  obtained  the 
land  for  the  site  of  the  present  muKim,  raising 
the  purchase  by  subscription,  to  which  the 
4Sooiety  contributed  £100. 

Loan  of  the  Society's  Hooms. 

The  Council  feel  assured  that  the  Members 
will  be  gUd  to  learn  that  they  have  been  able  to 
lend  fheir  aid  to  other  societies  and  bodies 
working  with  kindred  objects  to  their  own,  and 
they  have  the  pleasure  to  state  that,  amongst 
others,  the  following  societies  have  held  meetings 
in  their  rooms; — The  Institution  of  Naval 
Architects,  the  British  Association  of  Gas 
Managers,  the  East  India  Association,  the 
Colonial  Institute,  the  Victoria  Institute,  the 
Savoy  Choral  Society,  the  Aeronautical  Society, 
the  National  Union  for  Promoting  the  Educa- 
tion of  Girls,  the  British  Medical  Association, 

4&C.,  &c. 

FlKANOB. 

The  Council  congratulate  the  members  upon 
the  satisfactory  position  of  the  Society  financially. 
It  will  be  seen  by  a  comparison  of  the  Treasurers' 
statement,  published  in  the  last  Journal,  with  the 
corresponding  statement  published  last  year,  that 
several  changes  have  been  made  in  the  disposition 
of  the  Society's  funded  property,  which  changes 
have  been  rendered  necessary  owing  to  the  Indian 
government  having  called  in  the  rupee  notes,  in 
which  stock  the  bequest  of  the  late  Dr.  Cantoc 
was  invested,  together  with  other  money  belong- 
ing to  the  Society.  The  Cantor  bequest,  here- 
tofore invested  in  rupee  notes,  has  now  been 


transferred  to  and    invested   in    Bombay  and 
Baroda,  and  in  Uude  and  Bohilcund  guaranteed 
Railway  Debenture  Stock.     The  Council,  during 
the  year,  have  invested  £766  14b.  in  Reduced  3 
per  cent.  Stock,  thatsnm  representing  the  moneys 
paid  on  account  of  life  subscriptions  during  the 
years  18i  8-9-70-71,  also  the  donation  by  Mr. 
John  Murray  of  £50  to  form  the  nucleus  of  a 
building  fund  for  the  Society,  together  with  £30 
received  in  aid  of  an  Endowment  fund.    The 
Council  have  plaeed  to  a  deposit  accoint  with 
Messrs.  Coutts  and  Co.  the  sum  of  £275,  the 
subscriptions    paid  in  aid   of   a    thanksgiving 
memorial  wind«tw  for  St.  Paul's,  and  £70,  which 
has  been  transferred  from  the  London  and  West- 
minster Bank,  the  doaation  of  Sir  W.  0.  Tre< 
velyan,  to  be  awarded  as  a  prize  by  the  Society. 
The  Treasuran  have  been  enabled  to  meet  all 
the  extraordinary  and  general  claims  during  the 
year ;  and  it  will  be  seen  that  the  assets  of  th6 
Society  are  greater,  and  the  liabilities  less  than 
at   the   corresponding  period    last  yeAr.     The 
statement  of  receipts,  payments,  and  expenditure 
during  the  year,  as  well  as  of  assets  and  liabilities, 
has  already  been  published  in  the  Journal,  as 
the  bye-law  directs.    The  Council  desire  to  point 
oat,  in  order  to  prevent  misapprehension,  that, 
although,  by  the  aecoonts  of  the  present  year,  tbe 
receipts  on  the  part  of  the  concerts  appear  to  be 
much  less  than  the  amount  expended,  this  is 
simply  a  cash  account  for  the  year  ;  the  receipts 
of  last  year  aitd  the  balance  in  hand,  as  stated  in 
tbe  previous  acconnt,  must  be  taken  into  con- 
sideration. 

Members  wiU  doubtless  have  noticed  with 
satisfaction  that  the  Council  have  resolved  to 
endeavour  to  raise  an  Endowment  h  und  for  the 
Society,  in  extension  of  the  special  funds 
with  which  they  have  been  already  en- 
trusted. By  so  d<Hng  they  believe  that  they 
will  largely  promote  the  establishment  of  the 
Society  on  a  permanent  base  and  enable  it  to 
carry  on  systematically  the  work  of  investigating 
the  progressive  discoveries  of  scientific  men  in 
their  relation  to  industry,  at  the  same  time  that 
its  annual  income  will  be  left  -free  to  be  applied 
to  such  public  objects  as  have  hitherto  occupied 
the  attention  of  the  Society.  The  Council  look 
for  the  hearty  supportand  co-operation  of  members 
in  the  carrying  out  so  important  a  proposition. 
In  connection  with  this  subject  the  Council  have 
the  pleasure  to  inform  the  members  that  Mr. 
Thomas  Twining,  one  of  the  Vice-Presidents  of 
the  Society,  has  most  liberally  offered  to  con- 
tribute £50  a-year  for  three  years,  to  aid  in 
the  commencement  of  systematic  action  on  the 
part  of  the  Society  such  as  is  contemplated,  if  a 
sufficient  Endowment  Fund  can  be  obtained.  It 
is  hoped  that  other  members  of  tlie  Society  will 
be  willing  to  act  in  a  similar  manner,  and  thereby 
enable  £e  Council  to  take  advantage  of  Mr. 
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Twining's  offer.  It  will  be  evident  that  the 
promoters  of  the  objects  of  the  Society,  in  the 
encouragement  of  Arts,  Manufactures,  and  Com- 
merce, must  require  considerable  funds  for  their 
proper  development.  Very  large  sums  have  been , 
from  time  to  time,  raised  through  the  Society's 
means  for  various  purposes,  but  the  permanent 
resources  at  its  disposal  are  still  inadequate  to  a 
full  development  of  its  useful  action. 

Candidates  fob  Membbbbhip. 

Some  inconvenience  having  at  times  arisen 
from  the  regulation  in  the  Bye-laws  that  in  the 
form  of  proposal  of  a  candidate  for  admission  as 
a  member  of  the  Society,  his  recommendation 
must  be  signed  by  three  members  of  the  Society, 
"  one  of  whom  must  have  pei;ponaI  knowledge 
of  die  candidate,"  ihe  Council  propose  to 
remedy  this  by  making  the  following  alteration, 
viz.,  these  words  be  added  to  the  existing  Bye- 
law,  "  or  the  candidate  shall  be  approved  by  the 
OoonoQ." 

The  Ohairmait  thought  the  repott  was  one  of  the  very 
beat  that  he  had  erer  heard  read  at  these  annoal  meet- 
ing!, andwTeral  very  important  matters  were  referred 
to  m  it.  With  r^ard  to  the  improTement  of  the  Channel 
commnnication,  he  thought  that  it  oaght  to  be  possible 
to  pot  the  Inggage  on  hoard  the  veesda  other  than  by 
the  barbarona  method  of  slipping  it  down  an  inoUned 
plane.  There  was  also  a  delay  of  half  an  homr  at 
Boulogne  which  was  quite  nnneceasaiv,  and  might  be 
obriated.  It  was  caused  bv  the  time  it  took  to  transfer 
the  loggage  from  the  yeisel  to  the  Northern  of  IWica 
Bailway,  at  the  other  end  of  the  harbour.  There  would 
be  no  difficulty  in  continuing  the  line  of  rails  of  this  com- 
pany along  the  Quai  Bonaparte.  He  waa  sorry  to 
leam,  as  he  had  that  dtty,  that  projected  alterations 
and  improrements  were  not  to  be  oattied  oot,  on 
tite  plea  that  as  a  new  harbour  and  Tarions  other  new 
and  extensive  wnrks  have  been  proposed,  they  were 
unnecessary.  With  regard  to  the  use  of  Australian 
meats  the  report  showed  that  the  introduction  of  them 
liad  proved  a  great  national  advantage.  He  hoped  that 
the  memorial  window  about  to  he  erected  in  remem- 
brance of  the  happy  recovery  of  H.R.H.  the  Prince  of 
Wales,  our  President,  would  be  worthy  of  the  Society. 
It  was  most  important  that,  coming  from  the  Society, 
it  should  be  a  first-rate  work  of  art,  worthy  of  the 
occasion  and  the  Society's  reputation.  Only  half  the 
money  had  been  subscribed,  the  other  half  he  hoped 
would  be  forthcoming. 

Frofeuor  Tennant  snid  he  thought  that  the  attention 
of  the  Council,  which  had  tnken  up  the  question  of  cabs, 
might  be  directed  to  the  condition  of  we  railway  car- 
riages, which  were  in  a  most  dirty  condition,  especially 
the  second-class  ones.  There  was  another  matter  which 
he  hoped  the  Council  would  remonstrate  about.  The  late 
Professor  Faraday's  medals,  the  Albert  Medal  of  the 
Society  amongst  them,  have  been  presented  to  the 
British  Museom,  and  were  exhibited  to  the  public.  The 
medals  had,  however,  been  removed  to  the  med»I-room, 
where  it  required  an  order,  obtained  with  much  pains 
and  trouble,  before  they  could  be  seen.  He  seconded  tbo 
adoption  of  the  report. 

IiOrd  Alfred  Chnrehill,  in  supporting  the  motion,  said 
that  the  proposition  regarding  the  luggage  at  Boulognn 
referred  to  in  the  report  might  be  easily  carried  out,  and 

at  no  great  cost. 

Mr.  Oeorge  Saywell  asked  an  explanation  of  the  item  in 


the  assets  "  subscriptions  uncollected,"  udviihedtl 
know  if  they  were  recoverable  by  law. 

The  CTialrwan  said  they  were  strictly  lecovsniib. 

Lord  Clarence  Paget  also  supported  theinotu»,vlgA 
was  carried,  and  the  report  was  adopted. 

Professor  Tennant  moved  that  the  beet  thinb  of  4i 
meeting  be  given  to  Lord  Henry  Ltmnox,  U.F.,  Chiina 
of  Council,  and  the  members  of  Conndl,  £»  the  Ktns 
rendered  during  the  year. 

Xr.  E.  C.  Saunders  seoonded  the  motim,  lAkkin 
carried  unanimously. 

■r.  Botly  proposed,  and  Xr.  P.  L.  BiniBenil  mcocM 
a  vote  of  thanks  to  the  ofScers  of  the  Society,  wliichi* 
carried  unanimonsly. 

Lord  Alfred  Churchill  proposed  that  the  thsnbrfii 
meeting  be  given  to  Mr.  Seymour  Tealoa  for  hii  lU 
services  in  presiding  over  them  tiiatday. 

The  motion  having  been  duly  seconded,  wupia'lf 
acdamatian. 

The  ballot  having  remained  open  one  to 
and  the  Scrutineers  having  reported,  the  Of 
man  declared  that  the  foUowing  membenW 
been  elected  to  fill  the  several  offices.  Ik 
names  in  Italic*  are  those  of  members  who  Id 
not,  during  die  past  year,  filled  the  o&aV 
which  they  have  been  elected : — 

COUNCIL. 

PBXSISBNT. 

H.B.H.  the  Fiinoe  of  Wales,  E-Q. 

VICB-PBBSU>BIfTS. 

William  Haw*,  W£^ 
Lord  Henry  0-  "** 

Sir  John  lol*>*  **" 

Bight  Hon.  StJ^j 
^akingtoft^*v«^. 
Major-Gen.8itB«>"' 
ltnf""i  K.C.B. 


F.  A.  AM,  rjt.8. 

Sir  W.  H.  Bodkin  (Assist 

Judge) 
Tliomat  Bratuf,  M.P. 
Eduiin  ChadKitk,  C.B. 
Lord  Chancellor,  F.B.S. 
Henry  Cole,  C.B. 
Sir  Daniel  Cooper,  Bart. 
Right  Hon.  W.  F.  Cowper- 

Temple,  M.P. 
Lord  De  I'lsle  and  Dudley 
Capt.  DaugUu  OtUteH,  C.B., 

F.R.S. 
The  Earl  Granville,  E.O., 

F.R.S. 


Samuel  Bedgnw 
Eev.W.Eogen,*^ 
Seymour  Teulon 
Xlioinas  Twinisf 


OltnniABT  KSHBSBS  OP  COOTCCn.  j)^ 

Vice-AdminJEn*^ 

mumey,  l'-'';'.  ,,  o*. 
Admiral   ft"  M^^ 

K.C.B.  ., 

Sobt.  Sa«l"<*>^f^s. 


a.  C.  T.  BariUjf 
Menry  Bettemer 
Andrew  Caasels 
Lord  Alfred  ChurehiU 
Hyde  Clarke 
Captain  Donnelly,  R.F. 
Major-Gen.    P.    Eardley 
Wilmot,  R.A.,  F.R.S. 

TBEAsraBBS. 

Edwin  Lawrence 


E.C»rletonTnfii«' 


Ikltcard  Brooke 


Atmiioiis. 

I  Jamet  T.  iTtrf 

SECBETABT. 

Peter  Le  Neve  Foster 

PDCANciAi.  oyncsB. 

Samuel  Thomas  Davenpo* 

TBVSTBS  POB  SOAKS  iWWWf^ 

Samuel  Bedgia^- 
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The  Chairman  _  propoaed  a  vote  of  thank*  to  the 
acmtiiieers  for  their  Bervices,  which  was  carried. 

At  the  oonclouon  of  the  Qeneral  Meeting  a 
Special  Meeting  was  held,  when  the  following 
candidates  were  balloted  for  and  duly  elected 
members  of  the  Society : — 

Bo'wer,  Harold  Lance,  8,  Brown's-buildings,  Liverpool ; 

«uid  New  Brighton,  Oheshiro. 
Brydon,  John  MoKean,  39,  Great  Marlborough-street,  W. 
I  OaTlton,  James,  Norbnry-booths.  Knutsford,  Cheshire. 
OftTHti,  Antonio,  6,  St.  James's-street,  S.W. 
Garter,  John,  The  Vale,  King's-road,  Chelsea,  S.W. 
■    Chnrchill,  Charles,  28,  Wilson-street,  Pinsbury,  B.C. 
Cordes,  Thomas,  Bryn-glas,  Newport,  Monmonthshire. 
Grawshay,  Robert  T.,  C^artha-castle,  Merthyr  Tydvil. 
1    Delmar,  F.   O.   T.,   17,   St.  'PeteTsbiirgh-place,   Bays- 
•water,  W. 
Esaery,  Eichard  A.,  '^miHon-honse,  Ffynone,  Swansea. 
,  JltoWygram,  Colonel,  4,  Portland-place,  W. 
Garrett,  Captain  Newson  D.,  R.A.,  l*!ast  India  United 
Serviee'Club,  14,  fit.  James's-square,  S.W. 
J  Orwinhow-Relph,  G.  B.,  Beech-hill,  Tlsk,  Honmouth- 
Bhire. 
Higgins,  William  Henry,  31,  St.  Swithin's-lano,  E.C. 
Holland,  John,  93,  York.Toad,  Lambeth,  8.E. 
Itnpraik,  John  S.,  The  Oaks,  Acton,  W. 
hmy,  William,  8,  Surrey-street,  Strand,  W.O. 
lisvick,  Frederick,  46,  Belsijte-park,  N.W. 
KeiJberper, Siegfried  Louis,  17,8t.  Mary  Abbott's-terraee, 

'Eenaiogton,  W. 
N«»fll,  Richard,  Fdlin  Foel,  Llanelly. 
©*l,<»Ty,    Puroell,   A.M.,   M.D.,    29,   Abingdon-villaa, 

Kensington,  W. 
Perry,  F.,  l72,'Fen«hurch-8treet,  E.G. 
Behden  Goorge.  2,  Great  Tower-street,  E.C. 
KKh,  George  William,  Alderwick-honse,  Hounslow,  W. 
RoWrtson.  David,  TTnion-grove,  Dundee. 
Boston,  William  Lowes,  4,  Ullet-lane,  Prince'a-park, 

Liverpool.  

Sireeter,  4idwin  WQliam,   87,  Oondoit-street,  Bond- 
street,  W. 
Vy  ver,  P.  P.  A.,  '13,  Xtoyal-square,  Jersey. 
WllKams,  B.  "Lyon,  Hightingale-grove,  Shirley-road, 
'fionthampton. 

Akd  as  Hokokast  CoaamsFONDiNa  IVTaMBiiHB, 
Healy,  Bev.  Joseph  W.,  I,.L  D.,  Pramdent  of  Straight 

Uaiveniliy, .NevOrlaaoa,  U.S.  America. 
PiMcnal,     His    ExedUency    Don   Agu^an,    dalle    ds 

Uervantes,  No.  13,  Madiid. 


(SBianrsL  fa«9&oe. 


The  Committee,  consisting  of  Lord  Henry  G. 
Lennox,  M.P.,  Chairman  of  the  Council,  Mr.  F. 
A.  Abel,  F.R.8.,  Mr.  E.  Chadwick,  C.B.,  Captain 
Donnelly,  R.E.,  Mr.  Eborall,  Mr.  J.  S.  Forbes, 
Captain  Douglas  Galton,  C;B.,  F.R.S.,  Mr. 
Grosvenor  Hodgkinaon,  M.P.,  Mr.  G.  W.  Metri- 
field,  F.U.S.,  Vioe-Admiral  Ommanney,  C.B., 
F.K.S.,  Admiral  the  Right  Hon.  Lord  Clarence 
I*aget,  K.C.B.,  Mr.  8.  Redgrave,  Vice-Oiiairman 
of  Council,  Mr.  E.  J.  Reed,  C.B.,  Vice- Admiral 
Ryder,  Captain  Robert  Scott,  R.N.,  Mr.  Seymour 
Teulon,  Vice-Chairman  of  the  Council,  Sir  Ed. 
"Watkin,  and  General  Eardley-Wilmot,  F.R.S., 
h»ve  made  the  following 

AEPORT. 

I.  Yomr  Committee  were  appointed  to  "consider  and 
report  how  £ar  the  existing  means  of  crossing  the  Channel 
be  imptovsd,  and  to  take  evidence  thereon."    It 


will  he  observed  that  the  soope  of  your  Committee's 
labonrs  is  of  a  limited  character,  and  does  not  embraoe 
the  consideration  of  the  schemes  for  improved  Inrboois 
and  the  very  much  larger  vessels  which  have  been 
brought  before  the  public,  involving  a  heavy  outlay  of 
capital,  and  a  longdalay,  before  they  can  be  brought  into 
operation.  The  duty  of  your  Committee  was  to  consider 
whether  the  best  use  is  being  made  of  existing  meaoa, 
what  improvemeots  are  feasible,  or,  in  other  worda, 
whether  the  public  are  getting  all  they  may  fairly  expect. 

2.  The  South  Eastern  and  the  Xiondou,  Chjttham, 
and  Dover  Railway  Companies  have  furnished  your 
Comdiittee  with  drawings  and  sections  of  their  boats ; 
and  Mr.  Grosvenor  Eodgkinson,  the  chairman  of  the 
latter  company,  and  Mr.  Ebcmill,  the  manager  of  the 
former,  as  membeis  of  the  Committee,  have  supplied 
valuable  and  iuterestiDg  information  relating  to  the 
nature  of  the  traffic  and  the  maooer  of  conducting 
it.  Mr.  Eborall's  evidence  baa  already  appeared  in  the 
Jownal.  The  following  gentlemen  .have  also  given 
evidence  before  the  Committee  : — Mr.  Henry  Cole,  C.B., 
Captain  Dicey,  Mr.  White  (of  Cowes),  Mr.  Bease.mer, 
Mr.  £.  J.  Reed,  C.6.,  and  Mr.  H.  Liggins.  and  their 
evidence  has  been  printed  in  the  Journal.  Your  Com- 
mittee have  also  received  valuable  information  from 
Admiral  Schomberg  and  Captain  Dent,  in  reference' 
to  the  Holyhead  and  Dublin  boats.  Captain  Scott, 
R.N.,  a  member  of  your  Committee,  has  furhighed  a 
sketch  plan  for  re-lnodelling  the  oabins  of  the  existing 
boats,  so  as  to  get  the  heneSt  of  a  deck-house  and  ven- 
tilation, and  avoiding  at  the  same  time  the  olyections 
which  are  by  some  thought  to  exist  to  this  torm  of 
cabin  as  likely  to  interfere  "with  the  navigation  ofihe 
boats  in  stormy  weather. 

3.  Your  Committee  are  of  opinion  that,  although  no 
large  measure  of  improvement  can  be  effeoted  in  the 
CtMnnel  passage  unless  with  vessels  of  much  greater 
siie,  which  would  involve,  in  the  first  instance,  con- 
siderable improvements  in  the  French  harbours  of  Calata 
and  Boulogne,  and  subsequently  the  extension  of  the  low- 
water  pier  at  Folkestone,  still  mnefa  improvement  may'be 
made.in  the  existing  mode  of  conducting  the  traffic. 

luBWiwuxt  IN  EoumKO  VaaiwHi. 

(o)  Aecommoiatim. — Your  Committee  would  point  out 
that  deok-cabins  should  be  made,  uid  -the  vessels  covered, 
like  the  Irish  boats,  foie  and  aft,  affording  shelter  and 
protection  to  the  passengers  in  bad  weather,  provided 
this'  can  be  done  without  injuriously  affecting  the  stability 
of  the  vessels. 

(A)  Ventilation. — ^The  ventilation  of  the  cabins  should 
be  improved.  The  plan  of  ventilation,  adopted  largely 
in  French  government  transports  as  well  as  in  pubUc 
buildings  in  France,  by  which  the  foul  air  is  sucked 
downwards  through  numerous  openings  near  the  floor, 
and  fresh  air  is  introduced  from  above,  or  high  up, 
appears  to  be  especially  suitable  for  the  cabins  of  steam 
pauketa,  as  the  fuul  air  from  the  basins,  instead  uf  rising 
to  the  mouths  and  nostrils,  would  be  immediately  drawn 
downwards.  It  would  be  easy,  at  a  very  smull  expense  of 
power,  to  work  the  necessary  fans.  The  pipes  would  be 
out  of  sight  under  the  seats,  and  the  air  holes  su  numeroos 
and  small,  both  above  and  below,  as  to  create  no  per- 
ceptible draught 

(e)  Caiin  fMing». — ^The  cabin  fittings  should  be  made 
more  commodious;  and  the  steward's-room  and  pantries 
be  placed  where  they  would  lees  incommode  the  passen- 
gers with  their  unsavoury  odours. 

{it)  Fish,  Fruit,  anil  J'egetaile  Traffic. — ^Your  Committee 
further  point  out  the  great  inconvenience  which  the  fish, 
fruit,  and  vegetable  traffic  entails  upon  the  passengers,  and 
they  suggest  that  improved  arrangements  should  be 
made  for  this  class  of  traffic. 

(r)  Landing  Plaea. — Suitable  covered  landing-places 
should  be  constructed  where  passengers  can  embark  and 
disembark,  and  where  the  tickets  might  be  taken  under 
shdtar. 
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(/)  Zatrinu. — ^The  whole  of  the  urinml  and  water- 
doMt  ananiceinenU  are  very  inimffininiit,  and  require 
careful  oonnderation. 

fgj  Luggage. — ^Yovr  Committee  desire  to  draw  at- 
tention to  the  mode  of  dealing  with  the  paasengers' 
luggage,  which  is  of  the  mdeet  deacription,  eveiy 
■ingle  piece  being  remored  by  hand  from  the  rail- 
way Tans,  shot  down  a  plank  into  the  vemel,  then 
■tacked  on  the  deck,  to  be  again  remoTed  piece  by 
piece  on  the  yeaaera  airival  in  the  port,  and  carri^ 
by  the  handa  of  nnmerona  porters  to  be  packed 
in  waggons  for  carriage  to  the  railway  vans.  This 
inrolves  loss  of  time,  and  great  injury  to  the  luggage. 
There  appears  no  Talid  reason  why,  if  the  rails  were  as 
they  should  be,  continued  on  the  quays  to  the  landiny- 
plaoe,  the  luggage  should  not  at  starting  be  so  packed  in 
boxes  or  cratM  as  to  admit  of  being,  on  airiTal  of  the 
railway  Tan,  let  down  by  cranes  into  the  ressel,  and  by 
similar  appliances  replaced  in  the  railway  yans  on  the 
other  side  of  the  Chumel. 

^i  Ovtrenwding. — ^Yonr  Committee  desire  to  call  at- 
tention to  the  occasional  OTercrowding  which  takes  place, 
to  the  very  great  inoonrenienft  of  the  passengers. 

2fott. — ^The  South-Eastem  BaOway  Oompany  have  had 
their  &Tonnte  ship^  the  JUhirt  Sthiari,  coTored  on  the 
fbi«  and  after  part,  after  the  manner  of  the  Holyhead 
Teasels,  and  are  endeaTonring  to  pionde  improTed  Tcn- 
tilatiftn  in  the  ft  bins  i 

FrBTHXx  IxpsoTsiczRTS  IN  17kw  Boats,  about  Fiftt 
Fur  Loxou  than  th>  Existino  Boats. 

faj  Siu  of  rt$tU.—Jt  has  been  stated  that  the  smsll- 
ness  of  the  existing  Tcssels  does  not  admit  of  that  amount 
of  improTement  in  the  acoommodation  on  board  which 
the  passengan  demand.  Admitting  these  difficulties,  the 
Committee  are  still  of  opinion  that  more  might  haTe 
been  done  to  remedy  the  eTfla  so  long  complained  of; 
and  they  hays  pointed  out  aboTe  the  Tarioos  improTe- 
meots  taey  renr  to.  It  has,  howeTor,  been  giyan  in 
eTJdence  befog  your  Oommitfaw  that  the  ffristing  harbours 
at  DoTsr  and  Boulogne  will,  without  any  alteration  what- 
•Ter,  allow  the  use  of  boats  fifty  fset  lon^  than  those 
at  pvessat  in  ose  for  a  tidal  serTice,  requiring  no  greater 
diuk  of  water.  This  being  so,  it  is  obTiona  thiu  Tery 
mndh  better  aowanmodatimi  teti>epas»angnrs  conM  thus 
be  giTen,  and  your  Committee  leoommeod  it  to  the 
■erioos  attention  of  the  companies  whether  any  new 
Teasels  which  thoy  may  lay  down  should  not  be  of 
a  larger  class  thui  those  now  running.  The  South- 
Eastem  Railway  Conipany  has  famished  the  Committee 
witit  a  plan  for  a  steaai-ahip  of  the  increased  length 


(ft)  JSttiipriU and  CUieiatn,te. — ^Hw  Committee  point 
out  that  in  the  construction  of  new  Tcasoli  ooosidenble 
capacity  may  be  gained  by  getting  rid  of  the  old- 
liuhioned  psojeoting  cutwaters  and  oTer-hanging  stems, 
and  cnnfininp  the  atntctnre  of  the  Tessd  as  fsr  as 
possible  withm  the  perpendicalais.  The  stem  should  be 
upright,  and  the  bowqnit  dioold  be  done  away  with,  by 
wnidi  great  adyantage  would  be  gained  in  the  manage- 
mentaadswingiiyoftheTssselsinconflned  harbours,  sniah 
as  Folkestone  and  the  FVaodi  ^oits.  Host  of  the  ocean 
steamers  are  now  built  in  this  fitshion,  bowsprits  are 
giTen  up  entirely,  althumgh  they  are  psoTidsd  with  a 
great  deal  of  moI  power;  in  fiwt,  a  Teasel  might  be 
Milt  soiBciently  loag  to  indnde  the  spaee  now  occupied 
by  the  OTortiangiag  DOW  and  projeoting  bowsprit. 

fej  SUf»-htb. — ^la  designing  new  Tesseb,  it  must  not 
be  lost  right  of  tiiat  it  has  been  stated  on  competent 
authority  that  while  bilge-keels  are  most  eiBcacions  in 
limiting  the  angle  of  roll  in  the  new  men  of  war  to 
which  they  haTe  beMi  fitted,  no  ill  efiects  on  speed  or 
taming  power  hsTe  been  experienced. 
By  order, 

P.  La  Nbts  Fonn,  8*crtttrp. 


OAVTOB  Lxornus. 

HECHANISM. 

By  the  Ber.  Arthur  Bigg,  HA. 

Lbctcrb  n.— Dsuysbxd  Hohdat,  FnwiST  Mb, 
1872. 

All  machinery  can  be  reduced  toaoIsMifiedliitofdi- 
mentary  combinations  in  mechanism,  the  chintte  d  m 
portion  being  assigned  to  it  ftom  its  gsosil  ktim, 
and  not  from  any  minute  detail.  For  iutiaoe,  ill  tkt 
pieces  of  mechanism  in  which  motion  it  voMj  w 
annicated  tram  piece  to  piece  by  what  it  called  "nOit 
contact,"  where  the  principal  moring  parti  in  iiiaa 
contact  and  roll  one  upon  another,  ihould  IkcIisU 
under  such  diTision  ss  that  of  "  rolUng." 

The  next  diriaion  might  include  thcae  oonbinoHir 
which  one  moTing  part  in  actual  contact  *itt  ui*^ 
communicatee  motion  throngh  a  ptooea  of  'dfe 
Cams  and  screws  oommunicato  motkn  by  "£<■(' 
The  arohimedeon  drill,  generally  used  fix  Ii^mA> 
an  example  of  this  kind  of  commnnioated  nuiioB. 

Another  mode  of  oommnnicating  niotimnnlt'i 
the  wrapping  or  folding  of  cords  or  duim  vm^ 
rigid,  MM  generally  areolar,  althoagh  tbajroi;*' 
any  form;  strans  or  bonds  OTsr  wkaeb  milk 
class.  Again,  taere  are  nombei*  of  ooatrinMi 
which  motion  is  transmitted  from  piece  tofiwl^sM 
of  bent  or  straight  rods  and  ban.     Vo; 


upon  the  folding  oyer,  a^ain  and  agaiii,^***^' 
tothe  dass  comprehending  these  the  boi'""'™'*" 
tion  of  motion  by  "redupUcation"  is  gii«-  ''J']* 
trated  in  the  ease  of  doable  and  treble  •f!*"'!^  j 

Another  is  the  transmission  of  moiioa  t;  w*' 
an  interrening  fluid.  Sir  '^KSlliam  Aia*''jl'^ 
draulic  machin«^  with  ita  accnmnlatnr,  "•?^ 
Motion  communicated  by  an  interreoiag  W  ■'I' 
adapted  to  fodlitato  telegraphic  dslirar'*''': 
Telegrams  reoeiTed  in  Telegraph-strest  m  I"  *^ 
cylindrical «  carpet-bags,"  which  an  V>^*''lZ 
moTed  fbrward  by  air  at  high  piu»uHkMi»"V 
the  post-office  at  Charing-cnss,  or  to  nch  (■*  *. 
tubesarelaid.  The  messagea  are  taken  oat  «i*^ 
bags,  put  into  enTdopes,  and  ssot  to  th«ir,*'f"T 
The  speaking  tubes  In  this  boiUing  sad  ■>■"' 
examplea  of  motion  commnnioated  by  ilsid*'      ^ 

Under  eadi  of  these  aU  heads  then  imt<»^ 
three  and  eren  more  daases  of  motion.  AM*'  ■ 
of  theee  dirirional  characteristios  of  modeto^f^ 
eating  motion,  and  a  dossiflcatiao  in  ""•'•Vji- 
relations  of  direction  and  the  ratios  of  B>  ""^ 
may  be  nsefnl  for  future  reference  :— 
DMikm.  Ch»i»ct«r. 

A MoBcn  communicated  by  BaMfr 

B    SbSH; 

O    Vf0f- 

i ::::::::::::::::::::::::::::  s^yw* 

p  ; Fis» 


Of  SMth  there  aiw  at  least  tiires  duM  :- 

-^  DInxrtiood  T** 

^"^  nistka. 

1  ooDstant  .. 

2  constant  .. 


oooiWL 
nrjit- 


8    Torying  ....   ,    ^^ 

On  Monday  last,  after  flie  lecture  oM  »rV'iJ 
man  remarked.  "Ton  said  tiiat  o«*»^2tor  ^ 
tinguished  from  meofaanios,  thought  ^^  g^  ^ 
plnmmiv-blooka  and  anti-triotioi  <<??^t^,^)« 
what  is  an  anti-friction  cnrrer  ^Jisah-w?"  j,^ 
nothing  to  do  with  pure  meohanisni,  batx** 
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the  workshoo,  and  it  msy  be  permitted,  although  bedde 
the  exact  title  of  theae  lectoies,  to  produce  ao  anti-frio- 
tiozi  pen  for  the  porpoae  of  forming  an  anti-Mction 
cot-ve.  Some  years  ago — a  great  many  yean  ago — ^there 
xraa  a  diaoanion  in  the  matnematical  papers  respecting 
the  enrve  of  least  friction  for  rotating  shafts.  At  the 
lo^rer  end  of  a  vertical  shaft  the  friction  upon  the  bear- 
ings is  a  proportional  part  of  the  preasnre.  The  question 
waa  how  should  that  Bearing  be  formed,  and  the  mode  in 
which  it  should  be  formed  is  giren  by  this  pen.  Any 
skilled  mechanio  may  make  the  pen.  It  is  a  piece  of 
Vraas  wire  6  inches  long,  freely  moTable  about  a  pin 

rit  into  a  piece  of  wood,  2  in.  long,  and  f  in.  broad,  and 
in.  thick.  There  is  bent  over  the  wire  a  small  piece  of 
steel  brought  down  so  as  to  allow  ink  to  be  inserted 
between  the  two  jaws;  the  ink  will  therefore  flow 
aa  fntn  a  pen.  The  mode  in  which  the  pen  is  used  is 
this.  Supposing  a  bearing  to  be  of  a  certain  size  in  the 
lower  diameter,  and  of  a  known  dimension  in  the  upper, 
the  question  is,  toaacertaintiiecnrTeto  be  formed  between 
those  two  diameters.  At  right  angles  to  a  straight  line, 
set  off  the  two  radii  at  ueir  proper  distance  apart. 
Barsllel  to  this  straight  line  place  a  straight  edge. 
Aigtintt  this  edge,  where  it  crosses  the  lar^  radius,' 
puce  the  wood  to  which  the  wire  of  the  pen  u  attached. 
Side  the  steel  pen  along  the  wire  until  it  is  at  the  ex- 
tremity of  tlie  radius.  Then  adjust  the  strught  edge, 
and  draw  the  wood  along  it  until  the  pen  crosses  uie 
extremity  of  the  shorter  radius.  The  path  of  the  pen 
describes  what  is  called  an  anti-friction  cnrre,  and  the 
bearing  of  a  shaft  made  with  that  vertical  section  is 
the  ooe  of  least  fiictioM. 

To  return  to  the  tabidar  oharaoteristics  of  mechanism. 

It  has  perhaps  been  truly  said  that  if  there  were  no 

eocoeptioBB  there  need  be  no  rules.    There  are  before 

yon,  in  iUnsttation  of  this,  two  pieces  of  mechanism 

^    which  cannot  be  arranged  under  the  tabulated  heads. 

Onis  is  called  Atwood's  machine — a  machine  designed 
ahoqt  the  close  of  the  last  century,  and  to  which  we  are 
indebted  for  our  knowledge  of  the  influence  of  gravity 
on  &Iling  bodies,  llie  free  motion  of  falling  bodies 
baooofes  so  rapid  that  the  velocity  cannot  be  oDserved. 
Mr.  Atwoqd  suggested  and  carried  out  the  idea  that 
if^  whilst  permitting  gravity  to  exercise  its  full  and 
usual  inflnenoe,  that  InflaenM  oould  be  distributed 
thnnigh  a  balanced  mass,  then,  although  the  velocity 
were  retarded,  yet  the  law  of  that  velocity  would 
remain,  and  might  be  ascertained. 

The  arrangement  of  mechanism  by  which  he  accom- 
plished this  is  here.  Two  equal  weights  are  attached  to 
the  ends  of  a  very  flexible  silk  cord,  about  twelve  feet 
one. 

^us  cord  being  laid  over  a  pulley,  the  weights  being 
equal,  they  might  be  placed  in  any  position,  and  would 
so  remain.  Mr.  Atwood  reasoned,  that  if  he  could  re- 
^lee  to  the  smaUest  possible  quantity  the  friction  on 
the  bearings  of  the  pnUey,  he  might  determine  the  laws 
of  fidling  bodies.  Thus  to  reduce  it,  led  to  the  con- 
trivance of  placing  the  bearings  of  the  pulley  upon  the 
rims  of  four  other  pnlleya-rin  &ct,  as  far  as  possible,  he 
oonvoted  a  sliding  into  a  rolling  contact 

The  silkem  cord  was  placed  with  one  of  the  eonal 
weights  near  the  ground  and  the  other  near  the  pulley. 
A  small  and  known  weight  being  placed  upon  the  upper 
one,  caused  a  motion  in  the  mass  of  the  two  connected 
weights,  and  dependent  upon  the  relations  of  Ae  small 
wdfl^t  and  the  mass  so  the  velod^  of  descent  was  re- 
tar&d.  By  means  of  a  vertical  scale  the  rate  of  descent 
oonld  be  observed,  and  the  laws  of  gravity  be  thence  de- 
dnoed.* 


As  a  piece  of  mechanism,  this  instrument  cannot  well 
be  placed  under  any  of  the  heads  specified  in  the  table. 

Here  is  another  illastration  of  a  machine  which  can- 
not be  classed.  It  is  one  in  which  we  are  all  interested, 
because  by  means  of  it  coals  are  prepared  for  London 
free  from  dack.  A  waggon  of  coals  as  brought  out  of  the 
pit,  is  not  ready  for  special  sale,  and  the  question  is 
how  are  those  coals  to  be  screened  and  made  fit  for  the 
market,  such  a  market  at  any  rate  as  you  hare  in 
London.  'The  manner  in  which  the  slack  is  to  be 
separated  is  not  our  business  at  present  ;  we  have 
simply  to  do  with  the  motion,  not  Uie  separation.  On 
the  table  is  a  model  of  a  railway  waggon  mto  which  the 
larger  lumps  will  be  shot.  Here  is  another  into  which 
what  we  may  call  the  first  class  of  slack  will  be  shot,  and 
here  is  anotoer  into  which  will  be  shot  the  dust,  or  that 
which  is  really  litUe  better  than  dust,  out  of  which  arti- 
ficial fuel  is  made.  This  waijgon  of  mixed  coal  direct 
from  the  pit  is  run  into  the  apparatus.  Observe  the 
motion  on  the  withdrawal  of  the  hand  trom  the  break. 
The  apparatus  gentiy  rotates — the  coals  are  slid  and  not 
thrown  on  the  screens,  and  the  work  being  done  the  ap>~ 
paratus  returns  to  its  original  position.  T9  aocomplisb 
these  reverse  actions  no  special  contrivance  of  mecnan- 
ism  is  required.  It  is  done  by  a  change  in  the  centre  of 
gravity  of  tiie  moving  machinery,  consequent  npon  the 
discharge  of  the  coals  from  the  pit  wag^n.  When  the 
coals  aro  in  the  waggon  the  centre  of  gravity  is  at  on* 
side  ofuo  horizonSd  axis,  and  so  causes  the  motion  hy 
which  tite  mixed  coals  are  discharged.  Then  the  oantre- 
of  gravi^  is  at  the  other  side,  and  so  causes  the  ap- 
paratus to  return  to  its  original  position.  Such  mechanism, 
cannot  be  placed  in  one  of  the  tabulated  divisions. 

The  subject  of  the  lecture  more  especially  in- 
tended for  tiiis  evening  is  on  the  communication  of 
motion  by  rolling  contact.  The  necessity  for  getting 
shafts  to  rotate  so  that  one  should  cause  the  other 
to  move  must  have  arisen  in  very  early  days.  Yon  re- 
member even  so  reoentiy  as  Jewish  times  we  read  that 
"  Two  women  dioidd  be  g^ding  at  the  mill,"  so  that  it 
seemed  to  need  two  people  to  canse  one  shait  to  rotate, 
for  the  mill-stone  was  driven  by  two  people.  To  fold  a 
cord  round  one  shaft  and  then  round  another  so  as  to 
communicate  a  motion,  would  not  be  a  difficult  matter, 
but  to  bring  these  shafts  into  a  relation  that  needed 
no  cords  at  all,  that  would  then  have  seemed  to  be  the 
perfection  of  mechanism.    We  have  an  example  hero* 


•  The  followlac  UloitnUoo  of  a  mode  of  nsbig  Atwood's 
Buchtm  tat  the  paipoM  named  ia  the  lecture  may  be  of  Interat 
to  some  readen. 

Let  M  be  the  msM  of  one  weight, 
AndM-l-m  „      „    the  other     „ 
„       R        „   reebtanoe,  friction,  Ao.,  of  the  machine. 
^  How  the  HoTii^r  Vom  —  Mmi  mnlUpllcd   by    acoeleratlon; 

*         eximMiil  algetnJeallythMi   F«M,^ 


Therefore  In  the  experiment  (m  +  M  +  m^'  b)  /  =  m.f  (IV 
where  (;)  is  the  required  fone  of  gnYlty. 
Again,  If  we  take  a  leoond  almllar  ezperlmeat  with  other  maoee. 

Then  (M«-HMn}rm»+B)/i=  m>.,     „ {»), 

oomblnlng  eqoaUona  (1)  and  (3). 

ft  (M  -  M>)  +  (w-mi)  > 
'=  { ^-,1/ \^-^  <»>• 

In  this  eqnat'oa  all  Is  known  except/  and/",  and  by  Atwood'a- 
machine  theee  can  beobtalned  thai :— Flnt  arrange  M  and  M  -|-mAn 
the  machine,  and  allow  the  heailer  to  Ml  tnm  one  point  to  aaotber- 
at  a  known  diatance  tram  the  ilarting-point.  Obeerre  most  care- 
flilly  and  accnrataly  the  time  oceopled  by  its  motion. 

Then,  by  a  well-known  law,  tIs.  :— 

1 

2 

2t 
And  therefore  /   r=  — 
<• 
Now,  from  this  ezperhnent,  *  and  (  an  knowa,  and  therelbre/ 
caa  be  fbnnd.  ,     ..  .    ^ 

Similarly,  /■  can  be  found ;  therefore,  in  (3),  all  Is  knows 
ezoept  (a).  .  . 

Therefore,  (;)  can  be  Itonnd,  and  It  la  ftnad  tobe  •>  n-S  feet. 

•  On  ihe  table  were  two  plain  broad  wbeela  of  wood.  The  one 
was  rotated  In  a  Tertleal  plane  by  being  placed  on  a  wooden  axle  in 
a  horttontal  plane.  Th"  other  wheel  was  also  on  a  horizoatal  axle 
which  was  gnUed  la  a  vertioal  elide  above  the  former  axle,  and  con- 
arqnantly  the  drenmference  of  this  latter  wheel  wis  always  In  oon- 
taet  with  that  of  the  lower  wheel. 
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of  snch  rolling  contact.  On  these  two  wheels  there 
sre  no  'teeth,  but  they  roll  on  one  another  only. 
It  would  be  very  desirable  to  dispense  with  teeth,  Taut  it 
is  {}uite  clear  that  mechanics  have  not  yet  attained  to 
enc£  perfection  that  two  wheels  shall  b'aly  roll  with 
regard  to  each  other  whilst  acting  on  shafts  in  fixed 
tiearings.  lie  one  wheel  here  on  the  upper  shaft  drops, 
«nd  so  contact  of  the  circumferences  is  preserved.  This 
-was  one  contrivance  to  keep  np  contact.  It  is  fonnd  in 
the  blower  we  have  so  constantly  in  use  whei;{B  one  wheel 
is  hAA  by  a  spring  against  the  other.  In  another  case, 
one -wheel  is  covered  with  leather  in  order  to  secure  a 
lolling  contact.  Other  modes,  prior  to  the  introduction 
of  teeth,  have  been  adopted  in  order  to  preserve  this 
TolUng  contact.  Perhaps  none  is  better  than  that  of 
•covering  each  of  ~the  rollers  with  brushes  of  hair.  We 
are  thus  led  to  the  origin  of  teeth  upon  wheels.  'We 
■all  know  that  teeth  are  generally  placed  across  the 
-wheel  in  the  way  you  see  here,  so  that  the  contact  is 
«ecnTed.  Some  persons  have  adopted  the  suggestion  of 
''irtiat  may  be  called  teeth  running  in  a  direction  parallel 
'to  the  plane  of  the  wheel.  This  is  the  case  in  RolMrtson's 
"friction  gearing,  a  plan  much  adopted  for  the  communi- 
cation of  motion  by  means  of  pulleys,  grooved  paiallel  to 
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the  fece  of  the  pulley.  Wheels  used  aa  described  are 
■generally  called  "  puUiee."  In  ordinary  cases,  teeth,  run 
parallel  to  the  shaft ;  in  this  case,  at  right  angles  to  the 
ahaft.  For  the  purpose  of  throwing  in  and  oatot-geai 
the  latter  are  safe,  and  free  from  the  objection  >whioh..tbe 
ordinary  teeth  have,  namely,  the  great  liability  to  be 
broken  if  a  sudden  strain  comes  upon  them.  These 
wheels  are  still  manufactured  by  the  Patent  Gearing 
Company  at  Glasgow,  »nd  to  them  we  are  indebted  for 
the  model  before  you,  of  which  Fig.  1  is  a  diagram. 

In  other  cases,  one  pulley  is  put  into  a  swing  frame. 
The  upper  pulley  in  this  model  slidiag  in  a  groove, 
is  then  merely  hong  upon  a  hinged-<&ame,  which 
allows  weight  to  be  borne  by  it,  and  so  increase 
is  givento  the  pressure  upon  the  lower  pulley.  That 
is  another  contrivance  for  getting  this  motion  by  rolling 
contact.  Others  are  formed  by  loading  the  axles  with 
weights.  These  practices,  however,  have  been  aban- 
doned where  the  communication  of  power  is  concerned, 
and  toothed-wheels  have  tnken  their  place.  All  other 
plans  but  teeth  are  objectionable,  because  they  fail 
to  communicate  or  keep  up  a  true  velocity  ratio,  and  still 
fill  wheredefinite  relations  of  motion  must  be  established. 
If  it  is  essential  that  motion  should  take  place  in  the  ratio 
of  one  to  twelve,  or  one  to  twentj',  no  mode  of  pure  roll- 
ing can  accomplish  it,  but  if  it  is  simply  essential  to 
secure  rolling  contact  for  the  purpose  of  high  velooity 
and  for  the  purpose  of  converting  high  velocity  into 
power,  it  has  of  late  yean  been  most  successfully  acaom-  > 
pliahsd  by  Mr.  Ramabottom,  ut  Crewe.  ' 

We  ars  much  indebted  to  the  au&orities  at  Crewe 
for  the  machinery  now  on  the  table.      Heai^  WA^hts 


are  at  Crewe  lifted  ;by  the  sgaocy  of  a  cord  fasrrili^ 
at  a  very  high   velocity.      Bere  JOe   .pieoss  of  tke 
cord  used  for  that  pui^ose.      Gas,  an  old  jneoe,  ka 
done  its  work,  and  the  otlier,  a  new  |Hfi«e,  had  it  ant 
been  cut  off,  would  have  had  to  do  its  work.    It  is  t 
cotton  cord,  made  very  pliable,  and  caused  to  move  it 
the  rate  of  5,000  feet  a  minate,  ax4,  as  6,280  fMtani 
mile,  we  may  say  it  travels  at   the  *ate  of  a  mile  i 
minute.      This    speed    is    converted  into  poweiv  sail 
that  is   done  by   pure  rolling  oomtact.     It  is  amn- 
plished  thus.     At   the  top   of  the  Tertioal  pait  of  a 
crane  there  is  a  pulley  on  a  shaft  which  pasHs  ion 
through  the  crane  in  a  vertical  direotkm,  and  the  poll^ 
being  driven  communicates  motion  to  this  vettiosl  shift. 
Let  us  for  the  presant  rest  content  with  the  bet  that  m 
have  a  vertical  shaft  rotating  npidly.    The  mode  in 
which  that  motion  is  cammunieated  is  tiiis.  Thatgnoid 
pulley  on  the  table  is  at  the  top  of  the  shait.    n  it  oe 
of  the  actual  pnllies.    The  high  Telocity  cord  doei  sd 
pass  round  this  pulley — it  is  simply  presssd  agaimtitir 
means  of  two  other  grooved  pnllies,  one  cm  each  ade, 
and   thus   is  caused    to    bear   upon  a   portioB  of  tte 
grooved    circumference.      You  may  judge,  Ui«»i»«i 
that   assuming    there   vna   no    loss   of    moticii,  lit 
rim  of  the  pulley  fixed  upon  the  vertioal  disft  "w 
travel  at    the  rate   of  a    oireumfsrsntial   ^'^''^J: 
a  mile  per  minute.     Of  comae  there  is  a  esitsiii  mmb 
of  slip  which  reduces  this  velocity.     Now  1st  n'* 
what   is  done  by  this  motion.      Bnmonber  w  <W 
with  it  only  as  aqueation  of  rolling  eont«et,»*F* 
dent  of  the  teeth  of  wheels,  to  show  -irbat  can  l»^^ 
roUing  contact  only.      This  shaft  with  the  I^^Ij 
the  U)p  .descends  to  the  lower  ,p«rt  of  the  '<***Vr 
there  it  comes  .upon  the    gsaziDg  'IMw  on  ^'^^ 
Tou   have   then  a  dsaeending  sbaft.     At  '^.'^^ 
that    descending  ahaft   ds    a    eone  pullsy  '''^* 
made  of   pasteboard.      It   conatsts    of   two  "—''t  • 
Jacea    with    pi««es   or   shsets   of  pasteboud  «W 
clamped  between  them,  and  .tiiat  is  tnmedia  a Jav" 
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the  shape  required.  On  one  oastingftew  '^^TZ,  Unt 
wheels,  wUh  auoh  a  distance  between  the  «*°"  ^b 
they  only  just  do  not  toudi  this  paatel»<»"  "^^,,8 
it  is  placed  as  in  the  figure  between  them.  °Xi5 
that  E  (Fig.  2)  is  the  verticol  shaft  "^f_i,A 
wheal  upon  it  is  the  pasteboard  onr  ■"•»  i*™ 
AB  and  CD,  are    upon    a    horieoi  ^^^ 

capable  of  an  end-long  motion.      ^__^"^mi  "ffl 


ae  pasccDoara  one.  "^^  r^!jridi  i» 
upon  a  horieontal  «h«rf^^c, 
«,,»„»  ».  ~.  =.id.long  motion.  {J^"*  jjoo  «ai 
he  in  contact  with  the  «>'**"*, '^^2' iToaedi'*' 
be  comnunioatsd  to  the  hoiitoBtal  ""J  ™  ^n  y^ 
tion.  Give  now  the  end-long  i«o'»<»  ""rr^  to 
AB  into  sontact,  then  the  horisontal  "rlnre"* 
caused  to  rotate  in  the  other  ^i'**'? -.v.  two  «* 
handle,  by  the  motion  of  "hieh  eithw  otin"  - 
pullies  may  be  brought  into  eontec'  "^^j-, ««« 
board  one,  and  therefore,  whatever  ""O*"!"  ^to  ««  "^ 
to  the  pasteboard  one,  can  be  '»""™l*TrfranM  "  ^ 
the  two.  The  actual  gearing  of  one  of  tfl»«  ^^  [^ 
the  table.  As  a  piece  of  mechanism  "  ?J8  jj  i,  ma* 
made  of  wood,  but  as  a  piece  of  "»ff'°^«  ftr  tkj 
of  cast-iron,  and  it  has  been  sent  n«"^  caid-lx*; 
purpose  of  this  evening's  1«?*^  ^t^  ^  t**"* 
pulley  is  driven  direct,  being  Iwj*"  "^^ 
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ibatt,  and  thdiKfore  rotating  with  a  very  high  Telocity. 
Whtfn  contAit  ia  made  with  the  pulley  on  mie  side 
'ef  it,  'the  horizontal  shaft  rotates,  and  with  it  a 
<«ronD-<wInel  at  the  end.  If  the  contact  is  made 
-witii  the  second  cone  the  worm-wheel  is  driven  in  the 
oUierdtrection.  That  is  sufficient  for  oar  present  pur- 
pose. With  the  machine,  of  which  a  part  is  here, 
iarg*  driving-wheels  of  locomotives  and  heavy  pieces 
of  «iaehinery  are  lifted  and  moved  from  place  to  place ; 
■by  similar  arrangements  even  locomotives  themselves 
'KM  raised. 

The  exact  velocity  of  these  pullies  can  he  given. 
The  speed  of  the  cord  passing  round  the  top  pulley 
ia  6,000  feet  per  minute,  and  the  pulley  itself  makes  1,968 
rotations  per  minute.  Therefore  the  cone  helow  also 
makes  1,958  rotations,  and  us  it  is  not  quite  of  the  same 
diameter  of  the  other,  hut  rather  larger,  upon  the  law  of 
xednotion  of  these  pulleys  the  pulley  on  the  horizontal 
shaft  makes  2,238  rotations  per  minute.  Therefore  the 
worm  at  the  end  moves  at  the  rate  of  2,238  rotations  per 
minute,  and  then  hy  the  worm  arrangement  a  very 
rapid  reduction  takes  place  until  the  wheels,  hy  means  of 
which  loads  are  raised  and  carried  from  place  to  place,  move 
with  a  circumferential  velocity  of  only  79  feet  per  minute, 
so  that  the  velocity  of  one  mile  is  reduced  to  79  feet  as  a 
question  of  travelling,  for  the  smaller  class  of  these  cranes 
bsvel  along  lines,  and  so  convey  from  place  to  place  the 
heavy  weights  they  may  have  lifted.  It  is  also  reduced 
to  about  79  feet  as  a  question  of  lifting,  the  two  motions 
being  kept  distinct  This  illustration  will  be  sufficient 
for  an  example  of  the  oommnnioation  of  motion  by  rolling 
contact  where  there  are  no  teeth. 

Although  "  tolling  contact "  is  the  especial  purpose  of 
this  evening,  yet  it  will  he  essential  to  say  a  few  words 
in  ref»ence  to  a  machine,  of  which  an  elementary  por- 
tion is  before  you.  The  Registrar-Qeneial,  with  great 
kindness — a  kindness  which  has  met  us  on  every  hand 
in  reference  to  illiutrationa  for  these  lectures — has  sup- 

Slied  these  parts  of  the  calculating  machine  made  by 
[essra.  Scheutz,  of  Stockholm,  for  the  Department  at 
Somerset-house. 

Before  describing  the  simple  and  durable  apparatus,  it 
may  be  well  to  explain  the  objects  contemplated  by  those 
who  have  given  their  minds  to  the  construction  of  calcu- 
lating machines. 

Perhaps  Mr.  Babbage  was  the  first  to  direct  attention 
to  a  peculiar  mathematical  relationship  existing  in  almost 
all  tables  of  numbers  in  sequence.  He  had  observed 
that,  if  a  consecutive  series  of  these  numbers  were  teken, 
and  each  subtracted  from  the  next  higher  number,  a  de- 
duced table  of  smaller  numbers  could  be  obtained.  Per- 
forming a  similar  operation  of  subtraction  upon  the 
lines  in  this  second  table,  a  third  table  of  still  smaller 
figures  raulted.  Proceeding  thus,  he  found  that  gene- 
rallr  there  resulted  a  series  of  the  same,  or  nearly  the 
same,  numbers.  For  example,  take  the  squares  of  the 
first  nine  digita ;  these  squares  are : — 

Sqnare  Kumbers    1  4  9  16  25    36    49    64    81 
First  Differences       3  5  7    9    11     13     16     17 
Second  Difference!     2  2  2    2      2      2      2 

If,  now,  mechanism  were  so  contrived  that  the  lower 
line  was  constantly  added  to  the  one  above,  and  this 
(the  second  line),  so  increased,  were  added  to  the  first,  a 
series  of  figures  would  be  obtained  which,  in  the  illus- 
tr^on  given,  would  constitute  a  series  of  square  num- 
bers. 

Such  was  the  foundation  of  the  scheme  which  Mr. 
Babbage  laid  as  that  on  which  to  rear  the  superstructure 
of  a  calculating  machine.  Mr.  Babbage's  views,  so  far 
as  they  have  received  "  body,  form,  and  fashion,"  are 
now  in  the  Museum  at  South  Kensington.  Two  gentle- 
men— one  a  Mr.  Scheutz,  of  Stockholm,  the  other 
a  gentleman  of  England — partly  from  the  publi^ed 
intentions  and  views  of  Mr.  Babbage,  and  partly 
following  out  their  own  idea?,  devised  mechanism  to 


do  the  work  of  calculation.  Two  machines  on  tha 
plan  of  Measrs.  Scheutz  and  his  son  have  been  made. 
One  is  at  the  Observatory  at  Albany,  in  America,  tho 
other  at  Somerset  House. 
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The  wood  cut,  fig.  3,  represents  the  general  appearance 
of  the  machine.  In  each  of  the  small  recesses  at  the  front 
is  a  wheel,  or  ring,  or  what  may  more  correctly  be  called 
slice,  about  half  an  inch  deep,  of  a  metal  cylinder,  rest- 
ing', aa  it  were>  in  a  groove,  and  having  tea  short  pieoea- 
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or  legs  projecting  below.   The  woodcut  (Fig.  4)  may  serve  ■ 
to  show  the  general  arrangement  in  two  of  the  small  re- 
cesses.    These  cylinder  slices  are  not  attached  to  the  - 
vertical  shafts  whichpaas  through  each  receask   Attached, 
however,  to  the  shafts  are  contrivances  which  not  only 
are  carried  round  with  the 'shaft,  hdt  have  upon  them 
pins  or  studs  capable  of  a  vertical  motion.     This  pin 
can  be  seen  at  o,  between  K  and  h,  in  the  lower  recess  ■ 
of  Fig  4. 

It  may  he  observed  that  as  the  shaft  rotates,  a  pro- 
jecting trigger  or  pin  s  will  be  tripped  up  by  the  in- 
clined plane  b,  attached  to  the  lower  cylinder-slice. 
Thus  tripped  up,  the  pin  o,  previously  referred  to,  will ' 
he  lifted  out  of  the  bell-crank  x  h.  This  bell-crank  ia 
loaded  at  k,  and  that  end,  therefore,  falls.  The  conse- 
quence is  that  the  pin  o  is  supported  upon  the  other  arm  - 
H  of  the  bell-crank,  when  the  trigger  p  has  passed  over 
the  inclined  plane  a  and  so  held  between  wlut  we  have  - 
called  the  legs  of  the  upper  cylinder-slice.  So  long, 
therefore,  as  the  shaft  moves  the  cylinder  will  be  moved. . 
The  rotation,  however,  brings  the'  bell-crank  into  con- 
tact with  a  small  inclined  plane,  not  visible  in  Fig.  a, 
and  tripping  up  the  end  x  of  the  bell-crank  releases  o, 
which  falls  down,  and  so  discontinues  the  rotation  of' 
the  cylinder-slice.  This  reliance  upon  the  influence  of 
gravity  is  a  peculiar  feature  in  this  mechanism,  and  ia 
not  found  in  other  machines  dealing  with  calculations. 
It  will  be  observed  that  around  the  cylinder  slices, 
or  rings,  the  figures  from  0  to  9  are  engraved. 
Any  one  of  these  flgrures  may  be  brought  by  the 
hand  or  by  the  mechanism  into  the   fiont  Tertioal 


6^6 


JOURNAL  OP  THE  SOCIETY  OF  ARTS,  Joh»  28,  18«a 


line,  they  are  then  regarded  as  the  flgnrea  which  are  to 
entor  into  the  oaksulations.* 

The  lecturer,  by  enlarged  working  modeti,  ezplaioed 
the  action  of  other  parts  of  the  machine  so  far  as  related 
to  the  calculating  mechanism.  Tile  combined  aotioo  of 
these  parts  conveyed  to  the  npper  line  of  the  machine, 
shown  in  fig.  3,  the  various  additions  indicated  by  the 
laws  of  differences  as  previously  illustrated. 

It  will  be  observed  that  hitherto  no  mechanism  has 
been  described    for    the  operation  of   carrying.      For 

example — ^if  the  two  linn  ^-,  weto  to  be  added,  the 

figures  indicated  would  be  73^9  instead  oi  835.  '  Messrs. 
Soheuts  had,  therefore,  to  provide  for  this  carrying.  In 
fig.  3,  it  will  be  observed  there  is  an  upright  nunced  B, 
this  is  oalled  a  Traveller.  By  a  mangle  wheel  arrange- 
ment at  the  left-hand  aide  <^  tlie  figore,  and  a  chain, 
acted  upon  by  a  tootiud  wheel,  into  the  links  of  iriiich 
the  teeth  enter,  this  Traveller  paans  in  fiont  of  the  recesses. 
It  will  be  observed  that  the  Traveller  has  two  project- 
ing arms.  By  means  of  these  arms  A«  is  enabled  to  ad- 
vance one  figure  on  any  wheel  where  the  mechanism  in- 
-dicates  that  such  an  advance  most  be  made.  A  similar 
traveller  at  the  back  does  the  same  for  the  rows  of  wheels 
not  operated  upon  by  the  front  (me.  Thus,  a^r  each 
complete  revolution  of  the  wheel-work,  the  upper  row 
■of  flgores  indicates  the  saoeessive  lines  in  tbe  series  being 
-calchkted. 

It  remains  to  state  briefly  how  the  figures  thus  made 
apparent  are  to  be  transferred  to  the  type  wheels  and 
so  impressed,  either  upon  stereo-metal  or  upon  a 
matrix  of  paper  pulp,  from  which  type-metal  casts  may 
be  taken. 

To  say  that  it  is  done  by  a  series  of  stepped  cams  some- 
ihing  similar  to  the  snail  cam,  by  which  the  number  of 
strokes  made  by  the  hammer  of  a  clock  is  determined, 
would  be  a  brief  but  not  very  sn6Scient  explanation. 
This  much  must,  however,  suffice  for  the  present,  and 
4ho8e  who  wish  for  further  information  can  obtain  it  on 
reference  to  the  patent  of  Messrs.  Scheutz. 

Now  that  the  mechanism  of  calculating  machines  is 
before  us,  it  may  be  well  to  direct  attention  to  that  of 
arithmetical  machines..  These  are  for  performing  the 
ordinary  operations  of  addition,  substraction,  multiplica- 
tion, and  division,  and  not  for  the  calculntions  of  series 
by  a  law  of  differences.  The  one  now  produced  is 
simple  in  construction,  compact  in  arran);ement,  and 
satisfactory  in  use.  Similar  ones  are  made  by  Mr. 
Thomas,  of  Colmar,  and  are  used  in  many  parts  of 
Europe  and  England. 


cylinder  A  made  one  revolution,  the  wheel  a  wsaU  h 
advaaoed  ten  teeth.  Now,  an  inspection  of  fig.  6  vil 
show  that  a  portion  of  each  tooth  is  out  off,  sa  that  th 
position  of  the  wheel  B  upon  the  saiall  squand  dut 
detsrmines  tiie  number  of  teeth  it  may  be  tntmmi,  ai 
tlierefbre  eaabtas  any  figure  to  be  intradneed  isto  tki 
nuM^ne.  Although  between  the  small  shaAi,  A  sad  t, 
the  oommanication  of  motion  is  by  cylindea  of  dicshr 
section,  yet  the  amount  of  motion  eommoaioslsi  ii 
variable,  being  dependent  upon  the  position  of  fts«M 
on  B. 

We  now  return   to  the  question  of  rolling  earn. 
If  one  oarve  is  to   oanae  another  to  rotate,  it  is  oi; 
to  see  that  the  carves  most  have  oonespoodiig  so- 
£Kes.    Early   mechanicians   adopted  a  pha  sf  wHA 
there  is  an  example    here,  viz.,  driving  pJM  nsil 
the  edge  of  the  wheel,  and  these  pins  worked  liAiia 
pins  on  the  &oe  of   tite  other  whed,  and  thm  c» 
tinooas   motion     was     obtained    in    ahalli  st  i^ 
angles   to    each    other.      That    motion  was  ■s^*''' 
beeawe  it  was  needful  in  early  days  to  otiliM  At 
power  of  water  for  the  purpose  of  grinding  was.  B» 
water  Ml  vertically,  and  the  water-wheel,  ^^fj*^ 
moved  vertically,  but  the  millstones  were  r«q«i«* 
rotate  horizontally.     l%e  qnestion.  there&n,  wiig 
can  we  with  a  vertical  fell  of  water  grt  a  h«i«" 
motion.    It  wee  got  by  pins  driven  into  ^^'''J'i? 
wheels ;  snoh  wheels  exist  to  this  day  in  Datetaw* 
Tliey  were  mnoh  increHsed,  extended,  and  enl^"* 
machinery  advanced.     Ultimately,  they  fbimsd  *»** 
called  trundle  or  lantern- wheels.     Fig.  6  is  ssffl^ 
of  a  trundle  or  lantern-wheel.     In  mill  mioMiBy^ 
ronnd  staves  are  made  of  a  tonKh  hard  wood,  firsxy** 
at  each  end.      In  light  machinery,  the  stsTd  «•  * 
steel  wire,  end  fixed  only  at  one  end. 
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Exclosive  of  the  progressive  parts,  which  are  similar 
to  those  of  counting,  or  numbering,  or  pagingmachinery, 
■Otere  is  a  very  ingenious  aad  simple  airangeniexit  for 
<x>mmitting  to  the  machinery  any  nnmber  ttiot  ibe 
Iterator  may  desire.  By  directing  small  pointers  to 
the  figures  on  which  an  opemtion,  say,  of  multiplication, 
is  to  be  performed,  and  tnming  a  handle,  these  figures 
appear  in  the  machfaie.  The  mechanism  for  this  is  what 
we  mast  now  look  art;.  The  pointer  to  whioh  reference 
lias  been  made  moves  a  small-toothed  wheel  along  a 
«qaare  bar  at  riiaft  b.  In  gear  with  this  wheel  are  teeth 
on  a  cylinder  er  pinion  a.  T«n  of  such  long  teeth  sur- 
round about  half  K>f  the  cylinder.     If,  therefore,  the 

J  '^  T?L^'  1"  of  ttta  and  ftihire  vixidails,  the  Bnoletr  of  Art*  U 
IMaMad  to  Mmb*.  Ohnrohlll  .aad  8am,  Ihe  noblUMn  of  "  Iba 


ensile  1' 


The  reason  why  wheels  in  mill  machineiy  »«•  ^^. 
broad,  in  all  respects  so  heavy,  and  to  our  'y'*i^,Hn 
venient  and  dusmy,  arose  from  the  fact  Hiat  W«  ^  ^ 
wooden  onee,  generally  square — oipp^d  »t  »•  ^^^ 
an  iron  hoop — an  iron  pin  being  driven  ""^^-j^  fe 
for  a  bearmg.  Millwrights  then  J""" ,  „^^« 
completing  these  woodtn  shafts  with  "." ''^l. Jtr  W 
English  development  of  the  "  tool-m»king_^  "^  ^ 


given  us,  and  which  we  so  •""^'r^'n/  one  * 
iron  shafts.  There  are  drawings  ^!w»4<^' 
these  earlier  wheels,  with  its  shaft  '^'J'^r^AtR  "^ 
modem  wheel,  with  iU  turned  wroDght-iron^  ^  ^ 
key- way,  from  which  you  will  at  "J""*]^  eei"!' 
culties  which  beset  mechanics  in  tW  »•  ^  ^ 
It  was  needful  that  the  wheels  »^ ^^n"!- th  •««*« 
with  one  another,  but  this  was  very  d"*"^  geaieBl^ 
wheels,  wooden  shafts,  and  wooden  P'"-**'?;:,)  ths***" 
that  it  WHS  not  until  Sweaton's  time  (AJ>- " 


iron  testh  were  used  for  wheds. 


Another  difficulty 
to  m^e  the  wheel  ' 


wooden 


ith  a  square 

u,"  truly.     A»«»* 


•brf*! 


were   used,  driven    in   on  oppisi**  ■ 
all  the    driving,  the   wi 


beel  coiildW«_^___^ 


[For  fte  Tm  of  tlito  and  *«"  "^Sj^Tirf  •»«*''  « 
iadabtad  to  MMn.  Lci«mua,  tXtf'^S^SMti'l'^* 
Af^Hssksahn"  taiSSSm't  "^i"^**^ 
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trae>     An  intpeetioii  of  Fig.  7  inll  Mtufy  any- 
of  the  diffiouUies  alluded  to.    Kow,  howeroiv  with 

Pio.  7. 


!Mr.  Whitworth'a  gaages  for  shafta,  wheek  can  he  fixed  so 
as  to  run  true.  That  waa  one  of  the  earlier  difficulties, 
and  when  removed  there  was  no  difficulty  in  dii- 
pooin^  of  these  thick  heavy  lantem-wheela,  and 
machinists  began  to  adopt  mathematicaUT  correct 
teeth,  as  well  as  true  circular  shafts  and  circular 
lioles.  There  is  no  difficulty  in  making  clear,  without 
tlie  aid  of  mathematics,  the  principles  upon  which  these 
teeth  should  be  constructed.  There  are  diagrams  en  the 
'wall  intended  for  the  purpose,  but  the  subject  belongs 
more  properly  to  the  next  lecture. 

But  it  was  not  only  to  shafts  rotating  at  right-angles 
to  each  other,  as  in  the  grinding  of  com  by  water-wheels, 
that  motion  had  to  be  communicated  through  rolling 
contact  As  machinery  extended,  the  directions  of  shafts 
to  be  thus  driven  became  more  and  more  varied.  Hence, 
for  two  shafts  neither  parallel  nor  at  right-angles,  but 
meeting,  mechanicians  were  required  to  provide  a  con- 

Fio.  8. 


lobe  and'  sqnars  whed*.     Here  is  an  esmnple,  and  ik 
will    be    fbund    that    these    wheels    work   as  trnljr 

Fio.  9. 
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trivance.  Fig.  8  will  explain  how  they  did  this,  and  it 
also  suggests  how  the  true  cones,  or  "bevels"  as  they  are 
called,  lor  such  wheels  are  df  duced. 

Much  will  have  more,  and  a  demand  came  for  shafts 
not  parallel  and  not  meeting  ;  hence  has  resulted  a  large 
class  of  wheels  called  "  skew-bevels."  These  are  de- 
duced from  principles  illustrated  by  this  working  mode 
and  these  photographs  of  hyperboloids  of  revolution. 

The  teeth,  then,  boingnorreotly  constructed,  the  question 
was  how  can  varying  motions  be  commnnicated  from  one 
wheel  to  the  other,  or,  rathvr,  from  one  shaft  to  the 
other.  It  can  be  dono  by  taking  different  curves,  for  it 
is  the  fact  that,  given  one  curve,  another  can  always  be 
found  that  will  roll  by  a  tooth  arrangement  in  contact 
with  it.  Lobe  wheels,  and  wheals  formed  upon 
the   rims  of  squares,  will  work  in  gear  with  other 


together  as  if  they  were  circular.  Here  is  anoilier  form, 
a  heart,  or  cam,  or  lobe-shaped  tooth-wheel,  fbr  wUdi 
we  are  indebted  to  the  authorities  at  Booth  Kensington, 
and  these  rotate  as  tnithfully  as  if  the  teeth  were 
foirasd  upon  the  rim  of  a  circular  wheel.  A  variable 
motion,  therefore,  has  been  obtained  from  a  uniform  one, 
fbr,  although  one  of  these  shafts  rotates  uniformly,  yet 
the  velocity  of  the  other  shaft  is  not  uniform.  There  are 
many  oases  in  which  such  variable  velocity  is  required, 
in  none  more  than  in  arranging  the  velocities  with  which 
the  tool  or  work  travels  in  different  machines.  The 
mechanism  for  aocomplishing  that  is  devised  in  various 
ways.  As  an  example  of  oommunication  by  rolling 
oontact,  it  has  been  done  by  elliptical  wheels. 

The  histcny  of  elliptical  wheels  is  very  curious ;  and 
if  there  are  any  here  who  are  interested  in  mechanism 
apart  from  mechanics,  the  thoughtful  study  of  all  that  is- 
written  about  what  is  called  "  planetary  mechanism " 
in  "  Bees's  CyclopsBdia "  will  repay  the  tame  given 
to  it.  The  wonders  of  those  orrenes,  contrived  at  the 
latter  part  of  the  last  century,  are  quite  sufficient  to 
excite  the  astonishment  of  mechanicians  at  the  present- 
day.  Heve  is  one  of  1^  plates  in  Hees'a  "  Cyclopedia," 
vie.,  one— under  "Planebiry  Mechanism,"  showing  an 
orrery  moved  by  a  small  handle,  but  containing 
an  immense  number  of  wheels,  probably  more  than 
100>  These  orreiiae'  an»'  veiy  ourieos-  indeed^  and 
we  ate  indebted  to  them  for  two  very  impoitant 
conatrootions,  one  being  the  elliptioal  wheel,  the  otiier 
the  crown  wheel.  Astronomers  wished  very  much  to 
communicate  a  clear  idea  of  the  motions  of  the  heavenly 
bodies,  and  they  attempted  to  do  it  by  machinery, 
not  the  maohinery  we  have,  but  by  contrivances, 
although,  in  our  eyea,  clumsy,  yet  in  those  days  very 
beeutilul.  The  orbit  of  the  eaith  bwing  elliptical,  their 
object  was  to  get  an  elliptical  motion.  About  the  year 
1696  an  attempt  was  made  by  Huyghens  to  form  what 
we  now  call  crown  wheels.  He  then  called  them  oon- 
trate  wheels,  because  the  teeth  were  in  the  contrary 
position  to  the  usual  one.  He  attempted  to  get  at  the 
rtquisito  elliptical  path  by  taking  a  contrete  wheel, 
fixing  its  axis  out  of  the  centre,  and  putting  a  pinion  to 
drive  it;    the   wheel,   therefore,   went  round  with  a 
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Twriable  Telocity.  Fig.  10  illastratea  this  arrangement, 
s  e  is  a  long  pinion,  f  the  contrate  wheel,  a  b  the  axia 
placed  oat  of  the  centre  of  the  wheel  f.  If^  now,  the 
pinion  c  d  moves  uniformly,  the  axis,  A  B,  will  have 
a  yariable  velocity,  moving  most  rapidly  when  the 
distance  from  b  to  the  driving  portion  of  the  pinion^ 
is  the  least.  Boemer,  about  1710,  thought  to  ac- 
complish the  same  object  by  a  very  ingenious  con- 
trivance, which  is  to  be  found  in  the  cabinets  of  the 
mechanically  curious  to  this  day.  He  took  a  cone, 
and  knowing  that  an  ellipse  is  a  section  of  a  cone,  he 
thought  he  could  not  do  better  than  take  two  cones, 
making  one  grooved,  and  putting  teeth  round  the  elliptical 
Hction  of  the  other,  so  as  to  fit  into  the  g^rooves.  Thus  he 
got  a  velocity  which  he  took  to  be  the  best  representation 
of  the  path  of  the  earth  round  the  sun.  There  is  amodel 
of  it  here.  Then  a  gentleman.  Dr.  Desauglier,  who  was 
(he  first  to  deliver  public  lectures  on  science  in  London, 
came  forward  about  the  year  1744.  He  attempted 
to  accomplish  the  same  thing  by  taking  two  wheels  of  a 
true  elliptical  form,  nailing  a  string  to  each,  so  that  one 
palled  tne  other  round. 

Then  Adam  Walker  tried  to  accomplish  this  variable 
motion  by  using  epicycloidal  inclined  plane  wheels,  for 
a  more  particular  description  of  which  see  the  "  Encyclo- 
ptedia."  Joseph  Priestly,  in  1801,  accomplished  the  same 
oy  a  contrivance  which  was  very  ingenious,  and  which 
may  now  be  sometimes  available.  He  did  that  which  no 
mechanic  who  had  a  character  to  lose  would  venture  to 
do— he  made  wheels  of  which  the  teeth  were  irregular, 
that  is  to  say,  he  made  a  large  wheel  having  more  teeth 
on  one  half  of  it  than  on  the  other,  and  the  teeth  of  both 
the  wheel  and  the  pinion  being  large,  they  worked 
together,  though  in  a  somewhat  loose  way,  and  thus  one 
half  of  the  wheel  travelled  more  quickly  than  the  other. 
By  this  means  a  pretty  faithful  representation  of  the 
path  of  the  earth  round  the  sun  was  obtained. 

Then  Pearson,  about  the  year  1808,  undertook  to 
make,  for  the  Boyal  Institution,  one  of  the  finest  orreries, 
and  one  of  the  most  eztraordinury  pieces  of  mechanism, 
probably  made  in  that  day.  He  not  only  introdaced 
wheeb  such  as  have  been  described,  but  attempted  to  get 
ivarious  velocities  and  varying  distances,  by  means  of 
elliptical  wheels ;  and  he,  for  the  first  time,  introduced 
an  epicycloidal  train,  of  which  more  in  a  future  lecture. 

Those  of  you  who  are  curious  in  the  matter  of  "rolling 
contacts"  will  look  with  interest  at  a  clock  now  in  the 
Patent  Museum  at  South  Kensington.  It  was  made  by  a 
man  named  Harrison,  about  the  year  1716,  at  Barrow,  in 
lincolnshire.  It  is  going  to  this  day,  and  keeping  good 
time.  It  strikes  the  hour,  indicates  the  day  of  the 
month,  and,  with  one  exception,  namely  the  escape- 
ment, all  the  wheels,  all  the  teeth,  and  all  the  shafts  are 
made  of  wood.  The  clock  is  well  worth  inspection. 
The  same  Harrison  gained  the  reward  of  £20,000,  which 
was  offered  by  the  Board  of  Longitude,  for  a  nautical 
time-piece.  The  key  of  that  clock  is  not  a  key — as  we 
■understand  it — but  is  a  pinion  which  drops  into  a  wheel. 
The  clock  is  made  with  a  French-count  wheel,  and  not 
a  snail,  such  as  is  commonly  used  in  modem  English 
clocks. 

Elliptical  wheels  are  very  good  for  rolling,  so  long 
as  the  driving  wheel  follows  the  driven  one,  but  as  soon 
as  ever  the  reverse  action  takes  place  yon  will  very  soon 
.see,  by  this  specimen,  that  after  a  certain  portion  of  the 
revolution  is  accomplished,  they  cease  to  roll  in  contact. 
Up  to  a  certain  point  they  roll  very  fairly,  but  as  soon  as 
the  one  ceases  to  gain  on  the  ouier  the  rolling  action 
ceases. 

An  inspection  of  Fig.  11  may  explain  this  action ; 
or  what  would  give  an  experimental  illustration  might 
be  more  convincmg.  The  latter  may  be  had  by  cutting 
out  two  ellipses  in  cardboard,  and  placing  them  on  a 
drawing-board.  Put  pins  through  them  at  H  and  8,  the 
foci.  Let  the  ellipse  A  P  M  be  the  driver.  It  will  be 
found  that  when  the  dnven  ellipse  a  P  m  is  in  Uieposi- 
•tion  in  which  A  and  (a)  coincide,  and  therefore  M  H  S  A 


and  a  «  A  M  ate  in  one  straight  line;  tlieo,  'beoanae  II 
driving  ellipse  A  P  M  is  retiring  trmu  thedxiTen  ell^ 
the  roOing  contact  is  not  preserved. 

Fio.  11. 


This  difficulty  was  partially  obviated  by  variwi- 
vices,  until  now,  in  ellipses  as  in  the  more  cuuji*/ 
forms  of  cam  and  lobe-wheels,  the  lima  are  prvftd'H 
teeth,  and  the  theoretical  rolling  action  is  attoni 

Messrs.  Muir,  of   Manchester,  use    these   fi^ 
wheels  to  obtain  a  quick  return  motion  in  tiieir  pa^ 
machines,  &c.    They  have  kindly   sent  the  mM  a 
which  they  made  their  calculations,  and  yoo  wiH  Kt 
from  it  what  is  the  property  of  an  elliptical  wheel  SiA 
rotetes  about  its  focus,  and  these  axes  are  aacii  thst  tite 
distance  from  the  one  to  the  other  is  always  the  tame. 
It  is  quite  clear  that  the  distance  most  be  oaaatanl,  or 
the  shafts  could  not  be  fixed.    Two  tqual  elKpaes  ro- 
tating as  described,  satisfy  this  conditkn     Obsetre  in 
connection  with   the  rotation  of  these  wb«ds  that  the 
driven  ellipse  travels  with  a  varying  velocity,  tSthoagl 
the  rotation  of  the  shaft  of  the  driving  one  is  comtm 
This  varying  velocity  has  been  so  arranged  Hai  vlit 
a  machine  is  doing  work  the  cutting  instrmneotBrfc 
moved  slowly.    When  the  work  is  done,  and  tttofliv 
instrument  has  to  return  in  order  to   coxnmeuu  ■■A' 
cut,  then  the  quick  motion  is  imparted  to  it  iao' 
that  in  going  forward  it  is  doing  ite  work,  anidatfB*° 
ing  it  18 .  doing  nothing.    In  the  lar^  nuii  ^^ 
you  the  cutting  instrument  comes  back  at  tfaiK«i* 
the  velocity  with  which  it  does  its  work.     So  ttiit*^ 
there  is  nothing  to  doits  industry  is  cbanged  intoimBil 
instead  of  labouring. 

The  class  of  rolling  motions  oomprebended  nais^ 
term  "  mangle  wheels"  must  be  noticed.  Tliis  emiB'- 
ance,  illustrated  in  its  moat  simple  form  inFig.  l-> 
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capable  of  preserving  constant  or  variable  velocity  nil 
with  a  varying  directional  relation.  The  principle  alii 
can  now  be  dealt  with.  The  end  of  a  shaft,  on  whick 
keyed  a  pinion,  is  guided  in  a  groove,  as  shown  in  F 
12.  It  will  be  observed  that  this  groove  retoms  into  i 
inner  part  of  the  wheel,  and  therefore,  as  the  pinioi  I 
passed  from  the  external  to  the  internal  tMth.  d 
direction  of  motion  of  the  wheel  will  be  reveraed.  Net 
as  this  groove  may  be  of  other  than  a  tmecirenlar  fix 
a  wying  velocity  ratio  can  be  commonicated.  Tbd 
wheels  sometimes  fulfil  very  important  offices  in  rc^l 
to  the  communication  of  motion  by  roUing  cootaet 
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SCemben  and  others  who  projiose  to  con- 
libixte  by  donation  or  subscription  to  the  En- 
lo^rment  Fnnd  for  the  Society  of  Arts,  are 
reqTiested  to  cross  all  cheques  through  Messrs. 
Z/oatts  and  Co.,  the  Society's  bankers,  and  to  for- 
ward the  same  to  the  Secretaty  or  Financial 
Officer  at  the  House  of  the  Society  of  Arts,  John- 
street,  Adelphi. 

Sib, — The  condition  of  England  at  the  date  of  the 
8ocie^(  establishment,  in  17S4,  must  be  borne  in  mind 
by  all  who  would  appreciate  the  object  of  the  foondeis 
of  oar  Society. 

-CiTil  oommotion  and  foreign  wars  had  lasted  for  60 
yaan,  and  had  agitated  the  whole  British  nation.    In- 
ternal commnniaition  was  difScnIt,  transport  of  goods 
waa  by  pack-hotses,  the  country  had  consamed  its  forest 
treea,  ooal  was  almost  unknown  as  a  fuel,  the  country 
was    nndrained,   education  neglected,   art  discouraged, 
food  scarce,  bread  dear    and    bad,   the   fish   supply  a 
monopoly,  and   many  of  our  chief  manufactures  were 
dependent  on  foreign  countries  for  their  -  supply  of  raw 
materials.    To  enoonrage  art  and  industries,  to  promote 
agricnltnie,  to  improve  the  education  of  the  people,  and 
to  increase  the  supply  of  food  for  both  man  and  beast, 
were  among  the  objects  it  sought  to  attain.  8ome  of  these 
object*  it  attained  by  the  award  of  prizes  for  works  of 
art  and  industry,  as  already  referred  to  in  my  previous 
letter.     In    addition,    it    stimulated    the   colUetinn  of 
various  descriptions  of   grass    seeds,    and    distributed 
eacb  variety   separately,    according    to    the    locality 
or    the   conditions  of  soil   in    which   it    was   to   be 
sown,   thereby  greatly  improving  the  pastures  of  the 
country  and  the  supply  of  green  and  dry  fodder  for 
cattle.      It  inquired  throughout  Europe  for  green  and 
root  crops  capable  of  cultivation  in   Eagland,  and  of 
resisting  the  frosts  of  our  winter,  and  thereby  procured 
many  new  varieties  of  winter  food  for  our  cattle.     It  in- 
doced    the    planting    of   millions    of   timber  trees  of 
Tarions    kinds   in    the    United    Kingdom,    and    the 
mountain  tope  and  bill  sides  of  Scotland  and  Wales, 
and  many  parts  of  England  now  covered  with  timber 
were  in  those  days ,  barren    and  unooltivated  wastes. 
It  introduced  the  means  and  appliances  then  found  best 
suited  to  the  draining  of  land.     It  encouruged  the  recla- 
mation of  waste  lands,  thereby  extending  the  area  of  our 
food  production.    It  awarded  prizes  for,  and  encouraged 
the  establishment  of  dairies  and  factories  for  the  utilisa- 
tion of  farm  produce,  and  thus  added  to  the  sources  of  and 
■applies  of  food  for  the  people.     It  did  not,  however, 
lunit  its  action  to  improving  and  increasing  our  food 
suppHesby  means  of  agriculture — it  encouraged  the  exten- 
sion and  improvement  of  our  coast  fisheries,  and  spent  many 
thousands  of  pounds  in  breaking  up  the  monopoly  of  the 
flah  supply  to  the  cities  of  London  and  Westminster,  by 
chartering  vessels,  and  bringing  in  extensive  supplies  of 
fish  to  oar  markets.     It  also  improved  the  land  carrixge 
of  such  supplies  ;    and    it  promoted  and  encouraged 
attempsto  cultivate  shell-fish  on  both  the  Kent  and  Enez 
coasts. 

In  reference  to  the  machineiy  used  in  agriculture,  it 
ia  stated  in  the  Minutes  of  our  Society  that  the  use  of 
reaping  and  thrashing  machines  was  being  encouraged, 
and  a  reaping  inachine  for  com,  invented  by  Robert 
Ainslie,  of  Welnage,  was  in  use  as  early  as  the  autumn 
of  1764. 

The  cottages  of  the  labourer  and  workmen's  dwellings, 
aa  well  as  the  laws  under  which  sites  for  the  erection  of 
improved  dwellings  for  the  labouring  classes  are  now 
obtainable,  also  received  much  attention,  though  at  a 
later  date,  from  the  Society ;  and  the  country  is.  in  part, 
indebted  to  our  Society  for  the  laws  under  which  the 


government  now  grants  loans  of  money  for  the  ereotiom 
of  improved  homes  for  the  working  classes,  though, 
doubtless,  the  existence  of  such  laws  are  chiefly  due  to 
the  exertions  of  Sir  Sidney  Waterlow  and  others.^ 

But  food  without  money  to  pay  for  it  is  unattainable, 
and  homes  without  the  means  of  paying  the  rent  are  cold 
and  cheerless  habitations.  To  give  food,  comfort,  and 
independence  to  the  people,  it  is  necessary  that  employ- 
ment should  be  provided,  and  with  that  object,  and  to 
increase  our  manufacturing  processes,  our  Society  directed 
the  attention  of  chemists  to  the  manufacture  of  smalt  uid 
madder,  the  purification  of  fish  oils,  the  production  of 
substitutes  for  turpentine  from  pit  coal;  and  of  the 
botanist,  both  at  home  and  abroad,  to  the  cultivation  of 
such  roots  and  plants  as  were  capable  of  affording  the 
basis  of  new  industries,  or  extending  the  commercial  re- 
lations of  England  with  her  distant  possessions  or  with 
foreign  conntxies  by  developing  new  sources  of  supply 
of  condiments  and  articles  of  luxury  for  the  use  and  con- 
sumption of  the  more  wealthy  classes  of  the  community. 
It  sought  to  ease  the  labourer  at  the  same  time  that  it 
endeavoured  to  increase  and  cheapen  production  ;  it  set 
up  at  its  own  cost  and  in  the  midst  of  much  opposition 
the  first  saw-mills  erected  in  England.  It  directed  atten- 
tion to  the  improvement  of  every  kind  of  mechanical 
appliance  used  in  industry,  and  obtained  improved  and 
more  economic  appliances  for  spinning  and  preparing 
thread  for  the  weaver.  It  relieved  the  unfortunate 
slave  in  Ceylon  from  the  drudgery  of  hulling  rice  for  our 
consumption,  by  encouraging  the  introduction  of  mills 
and  machinery  suited  to  that  purpose.  It  rewarded 
appliances  for  saving  life  both  on  land  and  at  sea,  and  it 
has  been  the  instrument  through  which  many  new  indus- 
tries have  been  created. 

Before  gas  was  common  in  every  home,  it  introduced 
cocoa-nut  oil ;  before  telegraphs  across  the  ocean  existed, 
it  rendered  such  p<^ible  by  the  introduction  of  gutta- 
percha ;  and  onl^  recently,  by  the  approval  it  gave  to 
the  means  of  oxidising  oil,  mvented  by  Mr.  Walton, 
it  laid  the  foundation  of  the  manufacture  of  linoleum — 
a  material  which  is  now  finding  its  way  into  every  home. 
It  is  impossible  to  refer  more  in  detail  to  the  woric 
done  by  our  Society ;  those  who  desire  to  obtain  further 
information  upon  the  subject  cannot  do  better  than  con- 
sult its  "  Transactions ;"  or  a  brief  review  of  the  past  and 
present  work  of  the  Society  will  be  found  in  a  paper 
read  before  the  Society  by  our  Financial  Officer,  in  1869, 
and  which  is  published  in  the  Journal. 

Is  then,  I  would  ask,  a  Society  which  has  promoted 
charity,  improved  the  education  of  the  people,  provided 
— and  it  is  still  providing — increased  and  cheaper  sup- 
plies of  food  for  the  people,  pointed  out  new  directions 
for  the  creation  of  industries,  helped  to  develop  com- 
merce, and  added  many  sources  of  comfort  to  the  homes 
of  every  class  of  the  community  worthy  of  a  continoed 
and  increasing  amount  of  support  ?  I  feel  that  it  is,  and 
that  it  will  obtain  it  so  soon  as  the  public  become  more 
fully  alive  to  the  work  that  it  has  done  and  still  desires 
to  do  with  increased  energy.  When  onr  Society  was 
founded,  correspondence  was  slow  and  costly ;  com- 
munities were  shut  off  from  each  other  by  the  difficulties 
of  travel ;  there  were  no  steam-engines,  railways,  or 
telegraphs.  Societies  were  few  in  number,  and  dependent 
on  the  voluntary  services  of  a  few  energetic  men  for 
their  efficient  working. 

Since  the  development  of  the  power  of  the  steam- 
engine,  and  the  introduction  of  the  telegraph,  and  the 
power  of  the  printing-press,  everything  has  become 
changed.  Scientaflo  investigation  hHS  been  carried  on  with 
enormous  energy  tbrougboat  Europe ;  discovery  upon 
discovery  has  beien  made  by  which  industry  has  been 
extended.  Foreigners  pour  in  upon  us  daily,  for 
the  purpose  of  establishing  new  industries  in  our 
midst,  and  increased  energjr  and  persistency,  by  means 
of  paid  labourers,  must  be  given  to  the  work  if  it  is  to  be 
done,  and  there  will  then  still  remain  more  than  enough 
for  the  largest  body  of  volunteen  to  do.    To  secure  the 
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BlMwn-of  obtaining  sooh  paid  service  i«  th«  objaot  of  tike 
e&^wraent  fund  now  sought  to  be  raised. 

Charity  will  ever  be  needed,  but  in  proportien  aa  &b 
means  of  industry  are  increased  so  the  neoaaity  for 
cbuitable  aid  must  necessarily  be  lessened.  I  cannot 
douDt  that  those  who  come  forward  to  aid  the  Sooiety  of 
Arte  with  their  money,  by  establishing  for  it  a  per- 
mmiMit  fund,  will  reap  their  reward  in  the  satisfaction 
of  seeing,  as  Sir  Rowland  Hill  has  seen,  thousands  made 
happy  by  the  means  he  has  afforded  to  the  working 
cliaaeB  of  earning  an  honest  independence. — I  am.  &c, 

H.G.H. 


aOS&BSPOJIDBKGX. 


THE  WATEB  WE  DEINKL 
StB, — }fone  of  tbe  -^ten  on  tiiis  subject  appear  to 
have  aoy  better  notion  of  the  real  nature  and  properties 
of  our  rivers,  or  the  objects  for  which  they  were  ordiiined, 
tfaaa  James  Brindley,  the  celebrated  Duke  of  Bridg- 
water's oanal  engineer,  whcee  idea  waa,  when  questioned 
before  the  Committee  of  the  House  of  Commons,  that 
rivefs  were  created  for  the  sole  purpose  of  feeding  'navi- 
gable canals. 

The  nmre  modem  idea  is  that  they  are  intended  to 
afford  water  power  for  mills  and  factories,  and,  in  addi- 
tion, to  receive  the  pestiferoua  waste  from  lead  mills, 
woollen  works,  and  such  liko ;  but  the  question  of  the 
snpply  of  freah-water  fish  and  pure  drinking  water  is 
never  touched  upon.  It  is  true  that  our  rivers  are  bound 
to  receive  the  natural  drainage  of  the  valleys  they  pass 
through,  but  if  freed  from  the  impediment  of  innamer- 
ahls  dams  and  weirs,  the  powers  of  the  chemistry  of 
nature  by  means  of  organic  and  inorganic  matters,  as  well 
aa  atmospherio  agenciea,  would  cause  their  waten  to 
nuk  pore  and  undeflled  {torn  spring-head  to  emboocbure. 
Even  in  their  present  misecably  obstraoted  state,  does 
any  one  in  a,  boat  on  the  river  hesitate,  when  between 
town  and  town,  to  dip  up  a  glassful  of  water  and  drink  it  P 
Certainly  not ;  and  yet  medical  sdence  is  constantly 
warning  all  persona  from  drinking  river  water  as  being 
unhealthy  and  sometimes  dangerous,  just  as  if  our  rivers 
had  never  been  intended  to  supply  fresh-water  fish  and 
pate  drinking  water.  A  more  absurd  position  can 
scarcely  be  conceived. 
_  Borne  is  planted  on  the  banka  of  the  Tibei,  a^naddy 
riTer  for  three  parts  of  the  year,  and  therefsm  cannot 
make  use  of  its  water,  but  the  dty  is  surromided  wiUi 
mountains  at  the  distance  of  five,  ten,  or  fifteen  miles, 
which,  by  means  of  aqneducta,  afford  an  unlimited  sup- 
(dy  of  the  purest  water,  to  an  amount  equal  perhaps  to 
twenty  times  thut  supplied  to  each  inhabitant  of  London, 
and  the  Eternal  City  enjoys  that  abundance,  flowing  day 
and  night  to  the  present  time,  though  many  of  those 
noble  aqueducts  are  now  in  ruins. 

When  Christina  of  Sweden  went  to  resade  at  Boms, 
Ae  was  shown  of  course  the  wonders  of  the  city,  and 
when  admiring  the  two  grand  fountains  in  thePiazaa  di 
St.  Pietro,  she  observed  that  they  might  be  stopped  now, 
aa  she  was  about  to  leave.  Ibe  anawer  made  was, 
"  Please  your  majssty,  they  have  been  playing  as  you 
see  them  night  and  day  for  more  than  three  hnnued 
years." 

The  cost  of  clearing  our  riven  and  their  tributaries  of 
all  impedimenta  to  their  course  would  be  far  less  than 
Hiat  of  artificially  procuring  a  sufficient  sapply  of  pure 
water  for  the  inhabitants  of  London  and  other  principal 
towns,  and  that  independently  of  great  collateral  advan- 
tagrs,  such  as  diminished  inundations,  deepening  the 
beds  of  the  rivers,  and  clearing  the  mouths  of  the  shoals 
by  which  they  are  all  more  or  less  obstructed,  and  manv 
closed  up. 

^There  is  not,  however,  much  prospect  of  anything 
bsing  done,  at  least  for  a  long  time  to  come,  for  there 


are  sereral  obstacles  much  in  the  way  of  public  impnm- 
ments.  Vested  rights,  pazochial  divisions,  and,  lait 
though  not  least,  the  patent  laws,  for  unless  someUuii( 
be  devised  that  can  be  mann&ctnied  into  a  patent-iigkl, 
nofting  is  ever  done. 

The  full  treatment  of  this  rabjeot,  hewever,  vmU 
occupy  far  too  much  space  for  your  columns,  and  Ibeg  to 
refer  the  curious  in  such  m attets  to  the  Abate  Fiiai 
works  on  rivers  and  their  management  He  wash;' 
draulic  engineer  and  mathematician  under  the  trmm 
Government  during  the  present  century. — lam,  Aa, 

Henby  W.  Bitiuo. 

Reading.         
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The  oflSoea  of  the  ConmissioneiB  are  at  n{q)srK» 
sington-gore^  Londan,  W.,  Major-Qen.  Soott,  C.A, 
secretary. 

His  Boyal  Highness  the  Duke  of  Edi^ibuigfa  praiM 
on  Friday,  at  ClHrence-houae,  over  a  meetinic  of  *• 
General  Purposes  Committee,  appointed.by  Herlbja^ 
Commissioners  for  th6  Exhibition  of  18fil,  tooan^oit 
the  current  series  of  Annual  Latemational  Exhil)ili«* 
There  were  also  present  His  Boyal  Highness  the  Pna 
Chrietian,  the  Marquis  of  Bipon,  the  Marquis  of  ha^ 
downe.  Sir  Francis  Sandfurd,  Mr.  Bowring,  Mf.  Wj 
Dr.  Playfair,  Mr.  Tiiring,  and  Major-G«neol  Sm 
(Secretary). 


OPENING  OP  BETHNAL-GBEEN  BEAS(S 
MU8BDM. 

The  ceremonial  of  opening  the  Bethnal-gweoBniA 
Museum,  by  His  Boyal  Highness  the  Prince  of  ««•> 
on  behalf  of  Her  Majesty  the  Queen,  tookplsMonJI* 
day,  the  2*th  June.  His  Koyal  Highnesi,  ««"I»^ 
by  Her  Boyal  Highness  the  Princes!  of  W»l*  » 
Mariborough-house  at  U-30  o'clock,  attaadwi  bf  »» 
Lord  Chamberhun  and  the  Household  in  W«iW  ^^ 
carriage  procession  was  formed  in  the  follo"'''*"™?^ 

Fii,>l  Oicria^..— Extra  Equerry  to  Hia  Sofd  B|»»r 
ness  the  Prince  of  Wales,  Colonel  ^it^P^.l  Z^. 
Officer  in  Brigade  WHiting,  Colonel  the  l<»/°3^: 
saver  Stick  in  Waiting.  Colonel  Batsson;  B<1««7^ 
HisB«}<a  Bi^haeaa  the  Prince  of  Wales,  mM"**"*" 
Probyn,  V.C,  C.B.  _     ^.-i 

Steotui  OirrM^— Private  Seoretarv  to  "^J^ 
Highness  the  Prinoeseof  Wdes,  Mr.  Holnnsnn ;  itJ™* 
Sooretarv  to  HU  Boyal  Highness  the  P™"  "  "iS 
Mr.  F.  "Knollys;   Groom   of  the  Bedohambsr  » 
Boyal  Highness  the  Prince  of  Walen  Hon.  A  ^' 
mauriee ;  the  Equeiry  in  Waiting.  pjmJ  tlM 

r/itni  G».Ttap«.— The  Groom  in  Waiting.  W^  ^ 
Hon.  A.  LiddeU;  the  Lord  of  the  Bedciuunlf" .  ^ 
Boyal  Highnese  the  Prinoe  of  Wales,  the  ^^^-i 
HamUton  ;  the  Treasurer  and  ComptroUff  » ."""uji 
Highness  the  Prinoe  of  Wales,  Qenersl  the  ««"  ^^ 
Sir  W.  KnoUys,  K.C.B. ;  the  Woman  of^e  Bedc«« 
to  Hot  Boyal  Highness  the  Princess  of  Wales,  w" 
Mrs.  Edward  Coke.  .„  ...       .v,  uA 

Fourth  Cfarriaye.— The  Lord  «"  Waiting, J^V^ 
Methuen;  the  Chamberi.in  to  Her  ^I'j.^'^^^j 
Princess  of  Wales,  the  Lord  Harris  *^*''  ,1,'.  ftioe* 
of  the  Bedchamber  to  Her  Boyal  Bi^^^S^^ii, 
of  Wales,  the  Countess  of  MHCcles««la;  tM  "»' 
Bedchamber,  the  Countess  of  Caledon.    ,         viMosst 

Fifth  C«»i<io«.— The  Lord  Cbamberl  Jn.  tne^  ^ 
Sydney,  G.C.B.  ;  Her  Koyal  Highna*  f'J^%.6. 
Walts;  His  Boyal  Highne*  the  ^"»<»  "'  7;,,  o»i* 

A  captain's  escort  of  the  1st  R*""*"*."  J^iiedai  tT 
accompanied  their  Boyal  Highnesses,  '"^  VijW* 
the  MaU,  the  Thames  Em'*"'™* "iJSJi^  * 
•tneli,     Thwadneedle-street,    Bi«ho«|a«e«— • 


JOURNAL  OP  THE  SOCIETY  OP  ARfTS,  Jottb  48,  1872. 


eri 


manams.  The  Dak«  of  BurkingluuD,  aa  Iiord  Pretidant, 
interested  himself  in  the  subjeet.  After  a  time,  and 
principally  through  the  exertions  of  Sir  Antonio  Brady, 
the  Rer.  Septimus  Hunsard,  Mr.  Clabon,  Br.  J.  Uillar, 
and  others,  the  land  on  which  we  now  stand  was  pur- 
chased through  the  public  subscriptions  of  the  neighbour- 
hood, to  be  hi  Id  in  trust,  on  condition  that  a  museum 
should  be  built  on  it  itnd  supported  by  the  State,  the 
necessary  arrangements  having  been  made  by  the  Duke 
of  Harlbiorou^h,  as  Lord  President.  This  display  of  public 
spirit  determined  the  site  of  the  present  museum. 

"It  has  been  esttblished  as  a  branoh  of  the  South 
Kensington  Uuseum,  and  the  collections  of  food  and 
animal  productions,  with  their  allied  industries,  architec- 
tural models,  sculpture,  &c.,  have  been  transferred  to  it. 

"  We  have,  however,  felt  that  the  inhabitants  of  this 
district  will  naturally  look  for  an  opportunity  of  seeing 
here,  from  time  to  time,  collections  of  fine  art.  Any 
doubts  which  may  have  been  expressed  as  to  the  manne 
in  which  the  Bethnal-green  Branch  Museum  would  be 
treated  must  be  removed  by  what  your  Boyal  Highnsss 
sees  in  these  galleries.  This  museum,  rather  than  {he 
South  Kenangton  Museum  itself,  is  for  a  year  made  the 
depository  of  the  most  valuable  collection  of  art  object  s 
which  have  ever  been  lent  to  any  institution  by  a  single 
individual,  and  we  feel  sure  that  Sir  Richard  Wallace 
will  be  thanked  by  all  dasses,  and  especiHlly  those  of  the 
East  of  London,  for  his  munificent  liberality. 

"  It  only  remains  for  us  to  ask  your  Royul  Highness  to 
declare  this  museum  open.  For  ourselves,  we  promise 
that  no  efforts  on  our  part  shall  be  spared  to  render  this 
museum  worthy  of  her  Majesty's  favour,  of  your  Boyal 
Highnesses'  presence  graciously  aiTorded  this  day,  and  of 
the  support  of  an  enlightened  public." 

The  Prince  of  Wales  replied  as  follows : — My  Loiil — 

It  is  a  source  of  great  gratification  to   me   that   her 

Majesty  the  Queen  has  expressed  the  desire  that  I  should 

represent  her  on  the  occasion  of  the  opening   of  this 

museum.  The  history  of  its  origin  offers  most  interesting 

«  May  it  phase  your  Boyal  Highness— We,  the  Lords    details  of  the  gradual  development  of  the  views  which 

•of  the  C!ommittae  of  Council  on  Education,  humbly  beg  ,  led  to  the  execution  of  the  plan,  of  the  difficulties  which 

leave  to  approach  her  Uajesty,  tlirough  you,  her  illus-  j  attended  its  progress,  and  of  the  perseverance  which  ac- 

trioas  refKesentative  on  this_  occasion^  with  the  assnr-    complished  its  final  success.     Her  Majesty  ever  shared 


Bothnal-greeD-Toad.  At  the  entrance  to  the  Museum 
iras  a  detachment,  iritk  band,  of  the  Grenadier  Ouavds. 
A  gaard  of  honour  of  the  3nd  Middleaez  Tower 
Hamlets  Volunteer  Engineers  was  also  stationed  at  the 
Aliisemn* 

The  order  of  tlie  proceedings  inside  the  museum  on 
^ihe  oeoaaion  was  ss  follows  : — Their  Boyal  Highnesses 
-were  reomved  by  the  Mun^nis  of  Bipao,  K.G.,  Lord 
President,  and  by  the  Right  Honourable  W.  E. 
Foster,  M.P.,  Vice-President  of  the  Council.  A 
procession  was  then  formed,  and  to  a  flourish  of  tmm- 
pfis  given  by  the  State  trumpeters  it  marched  up  the 
Doilding.  Upon  the  oondnsion  of  the  flourish  the  band 
«f  the  Hon.  Artillery  Company,  stationed  in  the  East 
Oallery,  played  "  God  Save  the  Queen."  The  Bishop  of 
Itondon  then  offered  up  the  following  prayer : — 

"  Almighty  and  most  merdfnl  God,  the  author  and 
«onrce  of  all  beanty,  g^oodness,  and  truth,  fulfil  and  per- 
fect, we  beseech  liiee,  the  designs  of  those  who  havs 
-erected  this  &brio  forThy  honour  and  glory,  and  for  the 
moral  and  intsllectnal  culture  of  Thy  people.  Grant 
-that  within  these  walls  may  ever  be  sought  and  found 
the  knowledge  which  humbles  while  it  elevates,  and  the 
-tastes  which  purify  while  they  adorn ;  and  only  those 
true  pleasures  which  are  unsullied  by  the  stain  of  evil. 
-Sanctify  human  science  by  the  grace  of  heaven ;  imbue 
the  creations  of  art  with  "  the  beauty  of  hoUness ;"  and 
make  each  step  in  the  discovery  of  truth  a  nearer  ap- 
proach to  Thee,  who  art  the  Truth  itself.  Give  peace  in 
this  our  time,  O  Lord  ;  and  knit  the  hearts  of  all  to- 
gether in  loyalty,  unity,  and  Christian  brotherhood,  for 
-Jesus  Christ's  sake.    Amen. 

The  Hundredth  Psahn  was  then  sung  by  the  children 
from  about  twenty  local  schools,  assisted  by  ohoristera, 
«uul  aaoampanied  by  drums  and  tran^ts,  all  undar  the 
oonduotoniup  of  I>r.  Stainec. 

The  Harquis  of  Bipon,  the  Lord  President,  then  read 
the  following  address  to  his  Royal  Highness : — 


«nce  of  our  devotion  to  her  Majesty's  Throne  and  Boyal    with  my  lamented  father  the  philanthropic  feelings  which 

P*"™""-    .    .  ,  had  for  their  object  the  promotion  of  the  enjoyment  of  the 

"  The  intoreat  whidi  her  Majesty  has  always  shown  '  people,  and  the  more  perfect  knowledge  of  every  art  and 
in  the  advancement  of  edncatiun  in  science  and  in  art  is  science  which  oould  turn  to  their  advantage.  It  affords 
iUostrsted  to-day  by  the  preaenoe  of  your  Royal  High-  '  the  Princess  of  Wales  and  myself  the  most  sincere 
oeee  and^thatof  her  Boyal  Highness  the  Princess  of  pleasure  to  be  thus  associated  with  the  Queen  in  the  work 
Woks,  at  the  opening  of  this  museum.  This  interest  of  extending  to  so  large  a  class  of  her  subjects  the  advan- 
JB  fully  appredatsd  by  all  ranks  of  har  Majesty's  ,  tages  of  a  museum,  and  at  the  same  time  the  means  of 
•nbjects.      .  .        ,  |  improvement  in  their  respective  trades  and  oocupations. 

"  The  original  idea  of  this  museum  may  be  said  to  It  appears  on  competent  evidence  that  whilst  strength 
bave  been  derived  from  the  Great  Exhibition  of  1861,  and  solidity,  neatness  and  finish,  distinguish  every  pro- 
fcom  which  so  many  other  important  works  have  sprung,  duction  of  the  English  workman,  in  the  works  of  taste  and 
At  the  third  meeting  of  the  Boyal  Commission  for  that  art  place  must  be  given  to  his  foreign  competitor.  It  is 
ondertaking  yonr  Royal  Highness's  lamented  father  pro-  to  remedy  this  disadvantage  that  branch  museums  are 
posed  to  arrange  manofiujtores  under  the  three  heads  of  designed,  and  to  bring  home  to  the  dwellings  of  the 
the  Mineral,  the  Vegetable,  and  the  Animal  Kingdoms,  working  classes,  for  their  instruction  and  imitation,  tiie 
and  eTentoally-the  coUectiims  obtained  from  the  Exhibi-  ;  varicos  ooUectiaDS  of  art  and  sciemee  which  already  exist 
tion  were  thus  divided : — Vegetable  pniducts  were  offered  in  this  country.  In  the  address  of  the  promoters  of  the 
to  the  museum  at  Kew ;  minerals  and  mining  products  j  Bethnal-green  Museum  to  the  Lord  President  of  the 
were  offered  to  the  museum  in  Jermyn-street;  whilst  the  '  Council  of  Education,  in  February,  1869,  these  objects 

are  laid  down  in  the  clearest  and  most  distinct  language. 
That  they  will  be  carried  out  under  the  superintendence 
and  by  the  hands  of  those  able  and  earnest  men  who  have 
devoted  their  time,  their  money,  and  their  own  collec- 
tions towards  the  establishment  of  the  Bethnal-grten 
Museum,  cannot  be  doubted.  In  conclusion,  I  feel  that 
I  should  inadequately  discharge  the  duties  of  the  day  if 
I  did  not  tender  Sir  Biohard  Wallace  the  thanks  of  the 
promoters  of  the  institution  and  my  own  for  his  munifi- 
cent contributions.  His  philanthropy,  as  exhibited  both 
in  England  and  France,  is  too  well  known  to  need 
further  enlogiom  from  me.  I  trust  he  will  be  jtersuaded 
of  the  sense  which  we  all  entertain  of  those  Mto  of 


collection  of  animal  products  and  food  were  deposited  at 
the  new  museum  at  South  Kensington. 

"  "The  question  of  separating  the  collections  at  South 
Kensingt<jn  has  been  under  consideration  since  1866.  It 
has  been  long  felt  that  the  aefidental  accumulation,  in  one 
not,  of  hetdrogeneons  collections,  more  or  less  distinct  in 
character,  was  not  convenient ;  and  that  the  collections 
might  be  better  developed  separately,  each  one  having  its 
-^lecial  objects  and  features. 

"In  1866,  when  Lord  Granville  and  Mr.  Bruce  were 
Lord  President  and  Vice-President  of  the  Council,  the 
Lord  President  presided  ov^r  a  meeting  to  consider  the 
question  of  the  eatabliahmsat  «f  laeliufslilaii  diaiaiot 
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generosity  whiuh  are  calcalated  to  -e^eTcue  so  valaable 
an  influence  over  the  fature  destiritea  of  this  maaeum. 

The  Frinee  of  Wales  having  declared  the  museam  openi 
their  Boyal  Highnesses  and  wite  left  the  dais,  and  pro- 
ceeded to  inspect  the  fine  art  ft^eries,  through  which 
Sir  Richard  Wallace  hadllie  honour  of  conducting  them. 
Having  returned  to  the  dais,  Uie  order  of  departure  was 
the  same  as  that  of  the  arrival,  the  band  of  the  Honour- 
able Artillery  Company,  in  the  east  ^lery,  playing 
"  God  bless  Uie  Prince  of  Walee  "  as  their  Eoyal  High- 
nesses left. 

Before  finally  departing,  their  Royal  Highnesses  par- 
took, in  a  side  gallery,  of  some  refreshments,  served  by 
Messrs.  Spiers  and  Fond,  who  have  taken  the  contract 
for  the  supply  of  refreshments  to  the  public  who  may 
visit  the  moseam. 

The  whole  of  the  line  of  the  procession  was  gaily 
decorated  with  flags  and  mottoes,  and  if  the  display  of 
bunting  on  the  occasion  is  any  test  of  the  loyalty  of  the 
neighbourhood  in  which  the  mnseom  stands,  then 
Bethnnl-green  is  loyal  indeed. 

Among  those  present  were  Lord  Henry  Lennox,  M.P., 
Chairman,  and  tiie  following  members  of  the  Council  of 
the  Society  of  Arts : — Mr.  Andrew  Caasells,  Mr.  Hyde 
Clarke,  Mr.  £.  C.  Tulhell,  and  Mr.  J.  A.  Franklin. 


OBSBRAL   VOTBB. 


The  Canal  Cavovr  uid  Indoitrial  Bnterpriie  in 
Italy.^The  completion  of  the  new  branch  caiuil  has 
given  a  freeh  impetus  to  industrial  enterprise  in  the  pro- 
vince of  Novara.  A  company  recently  formed  at  Milan 
have  obtained  a  concession  oi  motive  power  of  two  falls 
on  the  canal,  near  the  railway  station  at  Kovara,  and 
are  now  engaged  in  the  erection  of  a  vast  establishment 
for  spinning  floss  silk.  The  principal  building  is  98-20 
metres  in  length  and  67'80  metres  wide,  measured  in- 
ternally. The  machinery  is  being  principally  supplied 
by  Messrs.  Greenwood  and  Batley  and  Messrs.  Fairbaim, 
Kennedy,  and  Kaylor,  of  Leeds.  The  shafting  and 
driving  gear  by  Neville  and  Co.,  of  Venice,  and  Miani, 
Ventuzini,  and  Co.,  of  Milan,  whilst  the  boilers  are  by 
Siifl'ert  and  Co.,  of  Milan,  to  supply  steam  power  in 
case  of  need,  and  during  the  annnsJ  clearing-out  and 
repairs  of  the  canal,  which  generally  lasts  for  about  a 
month. 

StatiftlM  of  Gornum  Cotton  Industry.— There  has 
been  an  extraordinary  progress  in  cotton  spinning  and 
weaving  in  Gtennany  of  late  years.  The  consumption 
of  raw  cotton  there  amounted  to  but  185,772  centweights 
annual  average  during '1836-40.  The  yearly  average 
between  1866  sad  1870  was  1,686,124  centweights,  and 
in  yam  alone  the  average  from  148,617  centweights 
reached  a  production  of  1,348,099  centweights  in  1870. 
Direct  importation  from  the  producing  countries  increases 
rapidly,  but  thn  last-named  year  affords  no  criterion,  in- 
asmuch as  the  Netherlands  and  Belgium  then  famished 
a  larger  quota  to  Germany  thnn  Bremen,  owing  to  the 
bloclrade.  The  importation  of  Indian  cotton  ptd  Trieste 
has,  from  89,S86  centweights  in  1868,  risen  to  I83,4S3 
through  the  opening  of  the  Suez  Canal.  But,  despite 
the  perfection  of  machinery  within  the  empire,  the 
higher  grades  of  yams  continue  to  come  to  a  great  extent 
from  England,  notwithstanding  a  raised  import  duty 
thereon ;  there  is  only  a  gntdual  decrease  in  this  species 
of  import  ubservuble  as  regards  England ;  while  it,  on 
the  odier  hand,  assumes  large  proportions  from  Switzer- 
land. The  total  amount  of  yam  consumed  during  the 
war  year,  1870,  was  1,617,71S  centweights.  The  general 
tendency  is  that  of  independence,  especinlly  from  Eng- 
land. This  is  the  easier  of  accomplishment  as  direct 
steamship  lines  now  ply  from  cotton  ports  to  the  Hanse 
Towns. 


Employers  and  Workmen  in  Oamaay.— The  On- 
niqut  d*  F  Industrie  states  that  the  ptincipal  ouotnoton, 
as  well  as  the  fuunders  and  manufacturers  of  QcimiT, 
have  held  a  meeting  at  Berlin  to  consider  the  meum 
that  should  be  taken  on  the  workman  qnestioo,  tai  tki 
there  was  but  one  opinion  amongst  those  who  lOaM 
the  meeting  respecting  the  measures  of  reprMsioii  tob 
taken  in  defence  of  their  interests  against  the  dentilr 
of  their  men. 

Vew  Quicksilver  Assay.— The  following  deacri^dai 
of  a  new  method  of  assaying  quicksilver  ores,  by  i 
Eschka,  is  taken  from  the  Berg-und  hittenmiMiik 
Zeitung.  The  new  assay  may  be  used  for  dmala 
mercuriferous  Fahlerz,  &c.  The  ore  ^ould  be  weijM 
in  a  balance  turning  with  one  milligramme.  IV 
quantity  of  ore  for  the  assay  varies  accoroing  to  it«  oi- 

ness,  as  follows  :— 

{nana 

Ore  containing  up  to  1  per  cent Id 

1  »   10    »       * 

10   „  30    , 

„  over  30    „       » 

The  ore  is  introduced  into  a  porcelsin  cracibla,  tli«# 
of  which  has  been  ground  flat,  and  mixed  with  u« 
half  ite  weight  of  clean  iron  filings,  by  meaiu  of » p* 
rod,  and  is  then  evenly  covered  with  a  layer  a  w 
filings  about  i  to  f  inch  tliick.    A  concaTe  cow,  a* 
of  fine  gold,  about  2  inches  in  diameter  »"^ '' V* 
grammes  in  weight,  is  now  placed  on  the  "•'r'^Jf 
having  been  carefully  weighed  ;  the  ooncarif  *  '*' 
with  distilled  water  and  the  cmcible  placed  (HWiJj 
and  heated  for  10  minutes  by  a  Bunsen  bunw«^'| 
spirit  lamp,  during  which  time  the  mercury  jn*™" 
and  deposits  itself  on  the  gold.    The  gold  am}  »■ 
removed,   the  water    poured    oft  and  t^^Jj^, 
mercury  on  the  convex  side  washed  with  •"""'''f'J'u, 
wash  bottle.    After  being  dried  in  the  "•"'"Xy 
cover  is  allowed  to  cool  thoroup;hly,  and  ii  "^  "^ 
in  a  balance  turning  with  \  milligramme  *>*  "P^j 
in  the  pan.    The  increaae  of  weight  gives  tl«S'W«^ 
quiclraUver  in  the  ore.    During  the  ^ff'^'ic'^- 
is  placed  on  an  empty  poroeuun  crudbfa-  '^^.jj 
silver  is  then  driven  off  by  heating  the  "^P^l^ 
the  flame  of  a  Bunsen  bnmer  or  a  spirit  '•"M'lSu 


where  there  is  a  good  draught,  and  ^^'^^.^^^ 
and  cover  are  subjected  to  a  second ^8ip>i'*'Vi.  ^ 
In  order  that  the  assay  should  sncoeed  «*  rJLj? 
conditions  must  be  fulfilled :— The  cover  ""*"rZ 
so  as  to  avoid  loss  of  quicksilver,  '^^zJ^i 
enough  to  hold  a  sufficient  quantity  of  **'  ^^ 
cool.  The  iron  filings  must  be  free  ^'".*"^-  tb 
would  prevent  the  proper  formation  of  the  "jf^ja 
washing  with  alcohol  mast  not  be  ""'"''fr'. "_,-« loi 
all  the  bituminous  substances  »'"'=*"P°tT  ^Jtiro  « 
assist  the  drying ;  drying  in  a  water  W*  ^jj^auj 
three  minutes;  cooluig  in  the  eisicostor ,  "J^ 
when  fully  cool.  When  assaying  rich  o"^",  jj  #■! 
used  in  washing  the  cover  must  be  ""'^fT^tothec*' 
contain  a  little  amalgam ;  it  must  be  P°^  "^y  Httli 
cavity  of  the  cover,  which  will  take  ^J|^l^st 
globules  of  quicksUver.  The  moat  f^^^  U 
obtained  in  the  case  of  poor  ores  containing  «» 
per  cent. 


8CIE1ITIM0  XSETDTOS  WB  TM  *** 

U(W Roy.l  Inrtltutlnn,  2.    Oenenl  M«U>lJ  >'^^„  H«»' 

Boya.    United   Seirtoe  In»H'°'UiHi.re  Pun"** 

•'The  Hrtedlng  of  Hone«  for  MIMttty  ru 
EDtomologicsl,  T. 

H«il.)     opening  Addrew  bjr  «»  »'»" 
Carnarron. 
Ob.tetricml,8.  VjOOQIC 

Fu. ArchMloclcalliisUtata,*.  O 
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^0itmd  of  i\t  Sonets  of  %iis. 

No.  1,024.    Toi.  XX. 


FRIDAY,  JULY  5,  1872. 


MKHtnH,  AMtfH,  Imiom,  W.C. 


AHVOUSCEKEHTS  BT  THE  COUXCIL. 


couHoiL  xsEinre. 


The  Oonncil,  at  tbe  first  meeting  after  the 
Ajinual  Election,  have  chosen  Major-General  F. 
Baidley-Wihnot,  R.A.,  F.R.S.,  as  Chairman  for 
the  ensuing  year. 

The  Conncil  have  re -appointed  the  following 
Oommittees : — Memorial  Tablets,  Ocean  Tele- 
grttpia.  Musical  Education,  Reduced  Rates  of 
Postage,  Library,  Finance,  Drill,  Food,  Educa- 
tional Organisation,  Technological  Examinations, 
Ships'  Life  Boats,  India,  Moscow  Exhibition, 
School  Rewards,  Silk  Supply,  and  Road  Traction 
Experiments. 

The  Council  of  the  Society  having  received  a 
oommunicatson  from  her  Maj  esty's  Commissioners 
for  the  International  Exhibition  of  1873,  to  the 
effect  that  one  of  the  most  prominent  features  of 
the  Exhibition  next  year  will  be  the  class  of 
"  Substances  used  as  Food,"  under  the  following 
heads : — 

(a)  Agricultural  products. 

(6)  Diysaltery,  grocery,  and  preparations  of 

food, 
(e)  Wines,  spirits,  beer  and  other  drinks,  and 

tobacco, 
(d)  Implements  for  drinking  and  the  use  of 

tobacco  of  all  kinds ; 

together  with  raw  materials  used  for  all  the 
above-mentioned  objects,  and  the  machinery  be- 
longing to  each  class,  and  expressing  a  desire  on 
the  part  of  Her  Majesty's  Commissioners  to  ob- 
tain the  co-operation  of  the  Food  Committee  of 
the  Society  of  Arts  in  arranging  for  a  complete 
representation  of  the  above-named  class,  and  in 
saggesting  preparatory  measures  to  be  under- 
taken for  scientific  experiments  in  cooking,  have 
thereupon  appointed  a  Committee  for  this  pur- 
pose, specially  to  deal  with  section  {!>),  the  other 
sections  being  in  charge  of  separate  Committees 
aippointed  by  Her  Majesty's  Commissioners,  such 
Committee  to  consist  of  all  the  members  of  the 
Society's  Food  Committee,  with  the  addition  of 
others  specially  conversant  with  the  various 
mattenindaded  in  this  section. 


TEOHHOLOOICAL  EXAlOVATIOirs. 
The  Conference  on  this  subject  is  appointed  to 
take  place,  at  12  o'clock,  on  Saturday,  the  20th 
of  July,  when  His  Royal  Highness  Prihob 
Abtbub,  K.<}.,  has  consented  to  preside.  The 
members  of  the  Society,  members  of  the  City 
Companies,  and  of  the  Chambers  of  Commerce, 
merchants,  manufacturers,  and  others  interested 
in  this  movement,  are  invited  to  attend.  To 
this  Conference  the  representatives  of  the  Insti- 
tutions in  Union  are  invited,  and  the  Annual 
Report  of  the  Educational  Ofi&cer  will  be  MA. 
before  it 

DCPSOVXD   OABt. 

The  Council  of  the  Sodety  of  Arts  offer  the 
following  Prizes  :— 

One  Prize  of  £60  for  the  best  improved  Cab 
of  any  description. 

Two  Prizes  of  £20  each  for  the  next  two  best 
Two  Prizes  of  £10  each  for  the  next  two  best. 

The  competing  Cabs  must  be  exhibited  at  the 
International  Eiuiibition,  to  be  held  in  South 
Kensmgton  in  1873,  and  on  their  delivery  at 
the  Exhibition  Building  they  must  be  certified 
to  the  satisfaction  of  the  Judges  as  having  beea 
in  regular  nse  in  the  streets  of  London  for  three 
months  previously.  They  must  be  delivered  on 
or  before  the  first  Saturday  in  April. 

The  Conncil  consider  that  the  Cabs  now  ia 
use  in  London  are  especially  defective  in  the 
following  particulars : — 

1.  Want  of  room,  both  as  regards  the  four- 
wheelers  as  well  as  the  Hansoms. 

2.  The  seats  in  the  four-wheelers  are  too  high, 
not  commodiously  made,  and  the  space  under- 
neath is  lost 

3.  Difficulty  of  getting  in  and  out  of  the 
Hansom,  by  reason  of  the  height  of  the  step  aa 
well  as  the  interference  of  the  large  wheels. 

4.  The  arrangements  for  opening  and  closing 
the  window  in  the  Hansom. 

5.  The  confined  space  and  want  of  ventilation 
in  the  Hansom  when  the  window  is  closed. 

6.  Imperfect  locking  of  the  wheels  in  fonr- 
wheelers. 

The  Council  desire  to  point  out,  for  the  con- 
sideration of  thoee  likely  to  compete,  that  in 
Continental  and  some  English  towns  there  is'to 
be  found  a  very  convenient  class  of  open  carriages, 
termed  Victorias,  as  well  as  carriages  which 
admit  of  being  opened  or  closed  at  the  option 
of  the  passenger. 

A  suggestion  for  a  cab,  to  be  used  either  closed 
or  open,  has  been  brought  before  the  Council, 
and  a  model  submitted.  The  principle  might  be 
adapted  to  existing  four-wheelers,  but  the  Council 
do -not  prescribe  this  model  or  any  special  form- of 
carriage ;  they  are  content  to  point  out  some  ot ' 
the  more  obvious  defects  in  the  existi^  jj^^^pjig^et, . 
■  '■         Digitized  by  ' 
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and  to  draw  attention  to  what  has  been  fonnd 
-convenient  in  other  towns,  leaving  it  entirely  open 
for  competitors  to  effect  improvement  in  any  way 
they  may  think  best,  whether  by  improvements 
on  existing  form?  and  contrivances,  or  by  entirely 
novel  forms  and  arrangements. 

The  Council  reserve  to  themselves  the  right  ot 
withholding  all  or  any  of  the  above  prizes,  a»  the 
jpidges  may  report. 

SHSOWIQSHT  VUHD. 

Members  and  others  who  propose  to  con- 
tribute by  donation  or  subscription  to  the  En- 
dowment Fund  for  the  Society  of  Arts,  are 
requested  to  cross  all  oheqnes  through  Messrs. 
Ooatts  and  Co.,  the  Society's  bankers,  and  to  for- 
ward the  same  to  the  Secretary  or  Fiaaneial 
Officer  at  the  Honse  of  the  Society  of  Arts,  John- 
street,  Adelphi. 

HEKOBIAL  WmOW  IV  ST.  PAVI'l. 

In  connection  with  the  Thanksgiving  in  St 
Paul's  for  the  recovery  of  H.B.H.  the  Prince  of 
Wales,  the  President  of  this  Society,  it  has  been 
suggested  that  the  Society  should  provide  a 
Memorial,  in  the  form  of  a  Painted  Window,  to 
be  set  np  in  the  Cathedral,  thus  helping  at  the 
same  time  to  complete  the  decoration  of  the 
interior  of  that  edifice. 

The  Council,  therefore,  propose  to  the  Members 
that  a  fund  for  this  purpose  should  be  raised 
among  them  by  subscription,  each  member  of 
the  Society  being  at  liberty  to  subscribe  Five 
Shillings  for  himself,  and  the  like  sum  for  each 
member  of  his  family.  It  is  estimated  that  the 
window  will  cost  not  less  than  £700. 

Members  willing  to  aid  the  Council  in  this 
work  are  requested  to  GU  in  the  Form  which  has 
been  sent  to  them,  with  the  amount  of  Subscrip- 
tion, and  return  it  to  the  Secretary.  Post-office 
Orders  should  be  made  payable  at  the  Charing- 
cross  office,  to  Mr.  Samuel  Thos.  Davenport. 
The  first  published  subscription  list  amounted  to 
£351  3s.    A  further  list  will  shortly  be  published. 


STTBBCBIFTIOVB. 
The  Lady-day  subscripti(ms  ar«  due,  and 
should  be  forwarded  by  diequ*  or  Post-offioe 
order,  crossed  "Coutts  aad  Oa,"  aad  nude 
payaUe  to  Mr.  Samuel  Umbim  Damapart, 
fl&aiicial  Officer. 


PBOCEEDISOS    OP    THB    80CISTT. 


mtiA.  oosmawK, 


A  eonferenee  on  "  Eng^eering  Education  in 
India,"  was  held  on  Friday  afternoon,  June  7th, 
Mi^or-€)eneial  VAUSHAir,  O.B.,  iatfie  chair. 


The  Chairman  called  upon  Mr.  Hyde  Clarke  to  qa 
the  conference. 

Kr.  HydeOIarke— Mr.  Chairman  and  Qeottemen,— Oat 
quality  tbat  strikes  practical  ohserrersof  India  iathe  pnt 
proficiency  of  its  inhabitants  io  various  branchm  of  agii- 
coltnre,  of  manufactures,  and  of  oommeice.  Then  i^ 
perhaps  no  more  strildiifr  satemplification  of  thtttka 
the  common  plough,  the  Dacca  muslins,  and  the  koot- 
dees  or  other  commercial  applianoai  bj  vfaieh  the  tnk 
of  India  is  kept  up.    Now,  the  plough  of  India,  toiiEii. 

flishman,  presents  itself  under  a  very  uniuTitiDg  isped. 
t  is  as  rough  HS  it  can  be.    It  is  made  of  wood,  with  Toy 
little  iron  about  it.    But  if  we  go  and  loek  at  umi 
those  speoimens  of  Indian  implements  which  we  ban  < 
the  present  moment  in  the  International  Exhibitiae, 
they  will,  on  careful  examination,  suggest  admiiatioB  of 
the  way  ia  which  the  experieaoe  of  «M  iahalilaBlirf 
India  has  enabled  them  to  apply  their  resources.   Ai  I 
have  said,  one  of  those  plongtis  is  of  the  rudest  omulnt- 
tion,  and  yet,  if  you  look  at  them,  you  will  find  in  mi; 
of  those  implements  all  tbt  elements  of  those  impnni 
implements  of  English  agricultare  of  the  pncmii 
which  we  are  so  jusIIt  prond.    Yon  wiB  fina  mk  k 
vsrioM  forme,  SM  everjr  necewaiy  appUaace  ftr  i* 
eeoBomy  oi  seed.    WkaM,  too,  /on  eoae  to  stMir 
what  is  the  nature  of  the  connb^,  and  of  the  {MiIib 
which  and  among  whom  these  implements  an  to  liii^ 
plied,  you  win  see  tbat  the  very  material  of  tkt  <•■ 
Btmotion  is  ens  particalM-Iy  appHoable.    Hi  fsr  ■^■'^ 
you  are  in  that  portion  of  the  aooDtry  iriiidiinta 
very  little  wood,  which  has  no  iion,  and  no  mm( 
and  where  the  manure  of  the  conntry  is  used  ffcW 
it  is  evident  that  you  cannot  have  those  ooiiunosiaM<* 
which  yon  peesees  in  this  ielaad.    The  vSkfiV'''' 
saitih,  who  nese  daes  the  oalantrj  ropsni^  aid  ^s 
attached  to  every  village,  aometimes  aloust  ti  *fl 
farm,    is   a   man   quite   unknown  in  nuuiy  Stmt 
of  India.    On  the  contrary,  thev  are  depenMBJoa' 
travelling  blacksmith,  whose  visits  arc  only  uuiae"" 
Under  thaM  oircumataaoes,  snch  amde  slssfliMla'* 
been  referring  to  ia  parttvalarly  valuable.   If  it  >•■* 
with  any  accident  it  can   be   repaired  witheat  ■»» 
trouble ;  bnt  if  yon  attempt  to  introduce  the  inj'"'" 
English  implement  yon  at  onoe  plaoa  tbs  vktblMp''' 
tion  in  a  difficulty.  «._«» 

These  remarks  apply  not  only  to  India, WW"'? 
other  countries  of  the  worW  in  a  similar  po**" 
fact  the  agtieidtaial  impleaiGBls  and  tosUefnv*' 
so  fiir  superior  to  those  of  many  other  cosstiWS'J 
East,  that  they  might  be  introduced  with  ^"7f*7^ 
vantage ;  and  tar  my  own  part  I  do  not  i'fff',  1*"! 
ancient  influence  of  India  being  again  sauu«*W^"'fJ 
other  couatriea,  and  beeoming  a  civiliaiBg  a((n  » 
raising  them  to  the  level  of  its  own  •"'""J^Jnth 
eanae,  after  all,  when  we  oome  to  compaie  Im»  ,,_, 
hLrfaer  standards  of  advaaoement,  Iniia  itsatf  i**^ 
faUs  behind.  Bnt  India  will  not  alwa^  be  n  <f"^ 
-position.  TVhile  I  have  spoken  of  it  inifa  P"*""^ 
advancement,  I  have  done  so  with  the  nuuo»jj7"'|"2| 
tion  that  it  is  behind  other  oeoatiriea  <^^^2 
saose  of  its  advaaaeaient  on  en*  *''*>  "'f'j^  nt 
reaaco  of  its  haekwaid  position  on  *^*j°j^ tkrf 
cause  of  advancement  u  one  well  reoogrosss,  ™-t 


cause  01  aavanoemem  is  one  weu  irmgua^  1/ l»rf 
•verything  in  In«a  is  the  nmit  of  thcnsanda  o«  JTg^ 
ezpeiieBoe  «l  progtess.  ThereAvs,  s*  ^  *V*^Jd« 
Tidoal  is  eenreraed,  we  have  the  Jatm  T*  "Tj^ 
artisKn  of  the  town,  who  have  in  naDy  '*'%J^^ 
the  highest  degree  of  progrem  which  it  b  Ff*^Xfik 
indrvidnal  nader  Hbe  cireomatanees  to  ■'**°ij':  I,  m 
hewevwr,  to  eoosMar  tkia.  whethar  after  all.^^  ^ 

reaohad  this  ds«gee  of  psifootiitt,  itis  »«*|"^^Tji|r 
him  to  obtain  something  mora.  •"»•  ■*yiSi«f 
strikes  us.  that  whatever  are  the  natonl  csPT^SL. 
the  ryeto  of  India,  oerlainly  tbs  «"°'^*^f7ll* 
aad  Bisaiifs*«iiins  is  not  wsp—Ms  „  Jj^,^^ 
country  or  the  highly  adMnerd  "•'■•'•'yflLj  rtl  if 
ooantnes.    Il»e£otls,aiatwfcae  *e  «y»«*'" 
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flaences  relative  to  him  in  the  scale  have  reached  this 
pitch  of  perfection,  it  has  been  simply  by  individual 
exertion,  and  the  collective  power  of  Uie  community  has 
not  been  brought  to  bear.  When  you  can  apply  this  by 
means  of  public  works,  you  alter  the  whole  condition  of 
the  case.  If,  for  instance,  as  strikes  everyone  in  India, 
any  district  destitute  of  water  should  be  supplied  with 
'water,  you  not  only  improve  the  means  of  cultivation, 
bat  yon  improve  the  means  of  communication,  and  yon 
enable  the  materials  to  be  brought  which  could  not 
otherwise  be  made  available,  more  particularly  when 
you  introduce  improved  and  quick  means  of  transport  in 
another  way,  not  simply  by  means  of  roads,  because  the 
roads  are  only  available  for  short  journeys,  for  a  limited 
load,  and  for  a  low  speed,  but  if  you  can  introduce  some 
tramway  system,  by  which  yon  can  supply  in  some 
districts  greater  quantities  oi  fuel,  if  you  can  bring  to 
bear  the  coal  or  peat,  or  even  a  better  supply  of  wood 
&om  districts  which  produce  it,  you  enable  mechanical 
processes  to  be  carried  out  which  before  were  impossible, 
xoa  get  a  supply  of  fuel,  a  supply  of  metal,  you  get 
different  building  materials,  different  road  materials,  and 
yon  get  likewise  the  application  of  mineral  manures  in 
aid  of  the  local  supply  of  vegetable  or  even  animal 
manures.  If  you  can  arrive  at  such  a  state  of  affairs, 
you  obtain  a  different  class  of  artisans.  You  eive  a  man 
appliances  by  means  of  which  a  larger  trade  can  be 
carried  on,  and  then  you  come  to  the  point  when  you 
can  replace  the  local,  implement  by  one  of  a  higher 
character. 

Hie  object  which  I  have  had  in  making  these  remarks 
has  been,  on  the  one  side,  to  acknowled^  that  capacity 
which  the  natives  of  India  undoubtedly  have,  bat,  on  the 
other,  whilst  we  accept  that,  we  must  not  carry  it  beyond 
its  legitimate  bounds ;  whilst  at  the  same  time  I  wish  to 
im  press  upon  you  that  the  people  of  India  have  very  much 
to  learn,  and  firom  this  country  in  particular.  If  India 
is  to  obtain  development  in  every  branch  of  ita  resources, 
it  must  be  by  a  very  great  extension  of  public  works  of 
all  kinds,  works  of  irrigation,  transportation,  and  of  road 
and  railway  intercourse.  So  far  as  works  of  irrigation 
are  concerned,  in  India  is  to  be  found  all  the  experience 
which  is  necessary  for  their  construction.  There  you 
And  large  works  of  ancient  dste,  and  Oxere  is  no  reason 
why  India  should  not  be  self-sufficing  in  that  respect. 
Whenever  you  come  to  the  new  mode  of  transport  which 
has  been  introduced  and  extended  in  these  parts  of  the 
world,  India  has  to  go  to  another  school  in  which  the 
population  have  to  learn.  In  fact,  everything  for  such 
porpoees,  whether  with  regard  to  the  men,  the  plant,  or 
the  maclkinery,  must  be  primarily  obtained  from  this 
country,  and  to  a  considerable  extent  at  all  periods.  So 
likewise  with  regard  to  all  those  processes  of  manufacture 
which  are  connected  with  mechanical  undertakings, 
Why,  in  fact,  should  not  the  populations  of  India  learn 
from  this  country  P  When  we  come  to  consider,  we  find 
that  all  the  populati(m8  of  Europe — I  maysay  the  popula- 
tions of  the  world — have  come  to  this  land  as  the  great 
school  for  political  instruction,  for  industrial  instruction, 
and  for  commercial  instruction.  It  is  on  the  model  of 
the  institutions  practised  in  this  country  that  the  develop- 
ment of  a  great  part  of  the  world  has  been  founded. 

If,  for  instance,  we  take  railways.  The  railwayB  of 
France,  Belgium,  Germany,  Italy,  Spain.  Turkey,  Egypt, 
and  likewise  the  countries  in  the  New  World,  have  been 
carried  out  in  their  beginning  by  Englishmen ;  and  local 
schools  of  construction  have  beien  founded  on  English 
models,  and  by  Englishmen,  and  to  this  day,  in  many 
caoea,  tiiey  remain  under  English  superintendence  and 
English  instruction.  It  is,  uerefore,  in  the  nature  of 
things  that  India  should  follow  that  example.  Never- 
theless, we  do  find  that  ftere  is  a  feeling  amongst  some 
persons  in  India  that  the  people  of  India  have  really 
reached  that  point  that  they  are  self-supporting,  and 
that  they  can  do  without  any  English  assistance  at  all, 
and  that  it  is  hot  a  right  and  proper  act  on  their  port 
to  prevent  any  WngHohman  from  gomg  into  the  oomUry. 


It  has  ever  been  represented  that  it  is  a  gross  wrong  on 
the  natives  of  India  that  any  Englishman  should  be  em- 
ployed in  any  engineering  capacity  ;  that  all  English* 
men  should  be  tis  far  as  possible  suppressed,  and  should 
be  replaced  by  natives  in  every  direction. 

It  IS  with  reference  mainly  to  that  view  of  the  subject 
that  I  wish  to  invite  the  consideration  of  the  meeting. 
We  hear  a  great  deal  about  Indians,  but  the  fact  is  there 
is  no  common  native  race.  They  are  inhabitants  of  India 
of  various  populations,  but  there  is  no  general  muss  in 
the  sense  or  term  of  Indians.  There  is  not  the  mass  of 
"niggers"  that  the  vulgar  Englishman  represents,  and  as 
surelythere  are  not  the  available  citizensofamodel  Indian 
republic,  according  to  some  native  representatiunB.  There 
is  a  want  of  national  cohesion,  and  we  must  therefore, 
in  all  oonaiderations  of  this  kind,  discard  all  reference  to 
nationally  in  the  sense  of  European  citizenship.  It  does 
not  exist  in  India.  India  is  a  large  quarter  of  the  world, 
with  various  countries,  with  various  climates,  and  popu- 
lations of  diverse  origin  and  diverse  habits. 

Then,  too,  we  must  not  deceive  ourselves  with  regaiti 
to  the  capabilities  of  the  individual  natives  of  India.  If' 
we  take  the  individual,  we  may  find  a  man  far  superior 
to  the  average  European,  enabled  to  hold  his  own  with 
the  European  of  high  standing ;  nevertheless,  it  must  be 
patent  to  us  that  the  populations  of  India  in  the  mass, 
do  not  hold  their  own  against  the  population  of  England 
here,  or  those  portions  of  the  popiUation  that  we  send  to 
India,  even  after  we  have  made  every  allowance  for  the 
different  circumstances.  We  may  test  this  in  a  for 
better  way,  by  putting  amde  for  a  moment  reference  to 
India  itself,  and  comparing  the  condition  of  the  English 
population  with  some  of  the  highest  populations  of 
Kurope.  We  know  that  as  to  Qie  Germans,  for  instance, 
there  is  a  far  higher  standard  of  education  in  Germany, 
there  is  a  greater  individnal  participation  in  instruction 
amongst  many  classes  of  the  community  and  amongst 
the  population  at  large ;  nevertheless,  there  can  be  no 
reasonable  doubt  that  the  political  and  even  the  indus- 
trial condition  of  Germany  has  not  reached  the  same  ' 
height  as  has  been  attained  by  the  population  of  Eng- 
land. There  is,  in  fitct,  in  the  English  population  a  natund 
and  a  trained  capacity  for  political  and  for  industrial  and 
commercial  pursuits,  from  which  other  nations  may  leant 
very  valuable  lessons,  l^iere  is  this  peculiarity  of  the 
English  populations  that  I  should  wish  to  point  out  in 
reference  to  tim  subject ;  whether  it  is  &t>m  indifferent- 
ism  or  what  may  be  the  natural  cause  which  is  operating 
on  our  population,  it  is  certainly  the  fact  that  'we  are  not 
so  exclusively  national  as  many  other  populations.  If 
we  go  into  a  country,  to  a  very  great  degree  'we  are 
ready  to  attach  ourselves  to  that  country,  and  to  identify 
ourselves  with  the  interests  of  the  population.  If  we 
look  at  it  with  ,reference  to  our  own  colonies,  we  may 
suppose  that  it  arises  in  these  cases  from  sympathy  with  < 
people  of  our  own  blood;  but  it  is  an  undoabtel  fact  that 
if  an  Englishman  goes  to  a  colony,  in  two  years  he  ceases 
to  regard  himself  as  exclusively  belonging  to  the  old 
country,  and  puts  himself  down  as  an  Australian  or  a  . 
West  Indian,  or  whatever  it  may  be,  and  will  postpone 
the  interests  of  the  old  country  to  those  of  the  new.  The 
Englishman,  too,  who  goes  to  India,  feels  an  interest  in 
India,  and  will  stand  np  on  all  occasions  to  defend  what 
he  calls  the  interests  of  India.  He  is  often  more  Indian 
than  an  Indian.  Even  on  this  subject  we  hnve  to  con- 
tend as  much  with  the  prepossessions  of  the  English  in 
India  in  favour  of  India  as  we  have  with  the  represen- 
tatives of  TndiRT^r;  themselves  in  behalf  of  the  natives  of 
India. 

When  we  come  to  the  question  of  railway  and  other 
large  public  works  which  have  been  carried  out  by 
Englishmen  in  different  parts  of  the  worid,  we  find 
that,  although,  in  the  first  instance,  they  naturally  carry 
with  them  a  staff  from  their  own  country  suitable  for 
the  purpose,  yet  before  long  they  employ  the  natives  of 
the  country  to  a  far  higher  degree,  and  even  in  preference 
to  a  oonmerable  extent  to  their  own  countrymen,  at  tSl 


676 


JOUENAL  OP  THE  SOCIETY  OP  ARTS,  Jolt  5,  1872. 


erenls  on  a  &ir  and  equitable  footing.  This  is  an  ad- 
Tuntaffe  which,  as  I  have  said,  is  a  national  characteristic. 
it  enables  the  Knglish  in  a  coantry  like  India  to  assimi- 
late themaelres  to  a  considerable  aegree  to  the  interests 
of  the  population,  though,  as  we  know,  in  many  cases 
they  may  take  no  interest  in  the  ponoits  of  the  popula- 
titnis,  and.  they  may  be  alien  from  the  mode  of  thought 
and  Om  pursuits  of  the  great  masses  of  India.  However, 
so  &r  as  the  general  interests  of  any  commnnity  are 
concerned,  you  will  find  the  English  on  the  spot,  in 
irhii^Ter  part  of  the  world  it  may  be,  identifying  them- 
aelTes  to  a  very  great  degree  with  the  resident  popula- 
tions ;  and  no  one  can  say  that,  in  an^  period  of  the 
bistoiT  of  the  connection  of  the  English  with  India, 
thMe  has  been  a  want  of  regard  or  attachment  on  the 
part  of  the  Finglish  in  India  to  the  natives.  Certain  it 
18,  that  in  individual  cases  there  may  be  acts  of  neglect 
— ^there  may  be  acts  of  brutality  on  the  part  of  individual 
Bnglishmen  towards  natives,  but  on  the  whole,  the  feel- 
ing of  the  English  community  in  India  is  one  of  great 
and  high  regard  for  the  country,  and  a  desire  to  advance 
its  interests.  One  circumstance  which  has  produced  a 
considerable  impression  on  public  opinion  with  reference 
to  the  question  of  the  management  of  public  works,  and 
the  instruction  and  training  of  engineers  and  mechanics, 
has  been  the  waste  in  the  construction  of  Indian  railways. 
The  loss  of  capital  reckoned  directiy  is  certainly  very 
considerable.  The  opinion  that  states  that  the  railways 
of  India  could  have  been  constructed  for  one-half  the 
amount  which  has  been  dishuned  upon  them,  may  not 
Im  true  in  figures,  bat  is,  perhaps,  no  exaggeration  in  the 
main.  I  do  not  speak  with  reference  to  any  individual 
line,  nor  do  I  wish  to  bind  myself  to  the  gross  amount ; 
still,  any  such  general  statement  does  represent  the  very 
great  degree  of  waste  of  material  means  that  has  taken 
place  in  the  construction  of  these  works. 

On  the  other  band,  it  is  true  that,  in  balancing  the 
aoconnia,  no  economic  loss  has  been  sustained.  If  we 
'were  to  examine  the  whole  operation — ^if  we  put  on  one 
side  the  number  of  millions  utat  are  as  good  as  thrown 
into  the  ocean  by  totally  wasted  expenditure,  on  the  other 
side  we  shall  find  that  India  has  greatly  and  per- 
manenUy  benefited  by  not  simply  the  formation  of  the 
railways  and  the  results  that  are  produced,  but  in  a  still 
greater  degree  by  the  new  trades,  the  new  modes  of 
manufacture,  the  new  arts,  and  the  new  systems  of  in- 
stmction  which  have  been  introduced  throuKh  the  forma- 
tion of  these  public  works.  In  my  opinion,  which  I 
maintained  long  since,  and  which  I  see  no  reason  to  alter, 
that  waste  in  great  degree  arises,  not  from  the  company 
system  mainly,  not  from  the  adoption  of  private  enter- 
prise in  preference  to  the  construction  of  works  under 
public  guidance,  but  I  believe  it  is  attributable  to  the 
guarantees  having  been  given  to  the  railway  companies 
of  India.  'When  these  enterprises  were  first  proposed, 
persons  were  willing  to  have  mode  railways  on  the  same 
conditions  as  in  other  countries,  without  guarantees. 
The  guarantee  system  was  scarcely  known  in  connection 
with  railways  then,  but  the  practice  was  to  construct 
a  railway  as  a  commercial  speculation.  The  Indian 
government  UHfortunately  over-stood  the  market. 
When  the  railway  companies  were  first  proposed  for 
India,  there  was  a  speculative  period  just  like  that  which 
exists  now,  and  it  would  have  been  very  easy  to  have 
placed  the  shares  of  those  companies.  The  government 
nowever  stood  out  for  terms,  and  the  consequence  was 
that,  instead  of  the  railways  having  been  farmed  in  the 
ordinary  way,  the  government  was  forced  to  give 
guarantees,  tiie  result  of  which  has  been  that  the  whole 
commercial  relations  have  been  disturbed,  and  yon  have 
got  rid  of  the  real  check  which  would  have  prdvented 
waste  of  expenditure.  You  have  had  two  causes  at  work 
to  produce  it— «n  the  one  side  the  recklessness  of 
persons  engaged  in  these  operations,  and  on  the  other 
the  want  of  any  proper  mcRns  of  check.  You  have  had 
some  of  the  sharpest  contractors  in  England,  m»n  in- 
twested  in  making  as  much  money  as  they  could,  and 


having  all  the  appliances  at  their  disposal  for  the  purpoe 
overcoming  obnoxious  supervision,  and  you  hare  aet  to 
watch  over  them  those  who  have  had  no  conunezcial 
training,  and  who  were  perfectiy  unaware  of  tiie  diffi- 
culties with  which  they  had  to  contend.  They  havt 
succeeded  in  obtaining  a  good  construction  of  the  wocka 
which  they  overlooked,  but  they  have  been  outwitted 
and  out-manoeuvred,  and  they  have  not  prevented,  an  Qie 
whole,  that  waste  which  with  more  intelligpeiuse  tiiey 
might  have  had  the  means  of  avoiding. 

This  brings  us  to  the  question,  what  are  the  principle 
on  which  we  ought  to  conduct  and  superintend   puilic 
works  in  India  generally  P    On  the  one  hand  we  Bball  be 
led  to  demand  high  scientific  acquirements  in  tiie  offioen 
entrusted  with  the  operations,  because  we  kno^  that  to 
constitute  a  thoroughly  qualified  engineer  it  ia  pooaifale 
to  unite  a  very  high  degree  of  scientific  acqairemeoli^ 
and,  on  the  otiier  band,  when  we  come  down  to  the  base 
and  root  of  the  operations  we  find  that,  after  all,  tbey 
are  mainly  commercial  opeiations.    It  is,  therefore,  tbc 
consideration  of  that  state  of  the  question — the  commer- 
cial— which  must  guide  us  to  a  certain  degree  in  any  coa- 
clusions  at  which  we  may  arrive.    We  may  obtain  £raa 
colleges  in  this  country,  or  from  colleges  in  ScoUaad  or 
in  India,  a  number  of  young  men  who  have  obtained  by 
rote  and  by  words  a  very  high  standard  of  Bciftntifir  en- 
quirement,  and  yet,  at  the  same  time,  we   shall  ban 
obtained  men  who,  from  the  very  circumstance  of  tkcir 
being  shut  up  in  colleges  during  the  period  of  &Ba 
studies,  have  bad  no  actual  contact  with  the  worii  sad 
are  not  therefore  in  a  position  to  contend  ^tii  aiea  of 
lower  acquirements  but  much  sharper  commeiccal  piae- 
tice. 

We  most  have,  for  any  purpose  such  as  I  hav*  iifaw 
to,  the  construction  of  works  or  machinery,  enesBOi, 
contractors,  and  workmen ;  and,  however  we  regain it,\lie 
simple  scientific  part  of  it  is  far  more  subordinate  thaa  it 
is  supposed  to  be.  In  India,  however,  as  the  enginsei 
has  to  be  put  in  charge  of  works  where  all  the  amistanrf 
which  is  available  to  him  in  a  largely-peopled  ooontn 
like  this,  and  with  all  the  appliances  of  progieas  athasa 
are  not  available,  he  must  have  such  degree  of  attainment 
as  will  enable  him  to  deal  to  a  greater  or  leu  extent  with 
every  variety  of  circumstances  which  may  come  under 
his  notice.  Still,  one  of  his  chief  functiooi  wiQ  be,  after 
he  has  laid  out  his  works,  to  watch  that  those  woib  ate 
properly  carried  out.  Wliethor  he  has  an  Kngliwh  oc_  a 
native  contractor,  it  is  necessary  that  he  or  the  pazties 
concerned  with  him  shall  have  such  a  degree  of  shaipDeas 
in  the  knowledge  of  the  value  and  cost  of  materials  and 
of  their  application  as  will  enable  him  to  contend  with 
persons  who,  as  I  have  sttid,  whether  European  or 
natives,  have  the  sharpest  motives  to  exert  thnnaelTea, 
because  they  are  influenced  by  the  desire  of  profit.  It  is 
not  necessary  for  mo  to  dwell  upon  the  various  ciraim- 
stauces  whidi  are  familiar  to  those  who  have  to  coniiider 
the  condition  of  public  works  in  India.  New  bndgea 
have  been  built ;  they  have  been  passed  by  goveni- 
ment  engineers,  and  after  they  have  been  paid  £ar, 
in  a  very  short  time  they  have  resolved  themselves 
into  their  primeval  elements,  or,  perhaps,  rather  into 
their  artificial  elements.  Where  bricks  and  stooec 
have  been  put  together,  they  have  appeared  to  hare 
an  outside  of  mortar,  but  no  cement  of  cohesioa, 
and  they  havd  disappeared  before  traffic  could  even  be 
brought  upon  them.  It  would  be  possible  even  to  cite 
instsinces  of  large  public  works,  where  bridges  hare  not 
disappeared  by  ones,  or  on  a  small  scale,  but  where  pex^ 
haps  a  dozen  works  of  considerable  size  have  beea 
disturbed  without  the  public  having  had  the  benefit  of 
them.  There  must  be  something  defective  in  the  cystesi 
of  management  of  public  works  in  India,  when  we  find 
that  such  things  can  take  place  to  a  considerable  extegsL 
There  must  be  something  wrong  when  conductors  aad 
sub-conductors  of  works,  and  contractors  and  sab-ooB- 
tractors,  can  carry  out  such  proceedings  and  make  mousy 
by  them,  and  when  intelligent  and  able  officers  of  tiie 
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gDTamment,  well  trained  and  of  high  principle,  can  be 
■ahjected  to  such  annoyance  and  disappointment. 
_  Without  entering  into  any  consideiBtion  of  these  in- 
dividoal  oircumBtancei,  or  without  attemptingto place  any 
blame  npon  o£Scen  of  any  one  claaa,  it  does  become  as  to 
consider  whether  the  whole  of  this  state  of  affairs  does 
not  arise  from  not  availing  onrselTee  so  folly  as  we  might 
of  the  real  experience  of  our  own  country,  hut  by 
attempting  to  give  it  the  go-by,  and  starting  schemes 
of  schools,  colleges,  and  departments,  which  have  not 
worked  in  this  country,  and  which,  it  is  to  be  feared, 
'will  bring  disappointment  and  disaster  in  their  applica- 
tion to  India.  If  we  really  are  to  obtain  practical  im- 
pirovements  and  public  works  in  India,  it  must  be  to  a 
greater  degree  by  taking  advantage  of  what  I  may  call 
die  living  sources  of  enterprise — of  commercial  expe- 
rience of  the  coontry.  Of  course,  commercial  experience 
is  not  osed  here  in  the  sense  merely  of  a  merchant,  bat 
with  regard  to  those  persona  connected  with  the  outlay 
for  pnblio  works  who  have  to  regard  the  profit — the 
pounds,  shillings,  and  pence — as  well  as  that  of  the  simple 
production  or  application. 

I  have  already  referred  briefly  to  the  circumstance 
that  it  has  been  claimed  quite  recently  that  the  natives 
of  India  should  have,  as  a  right,  the  distribution  amongst 
tiiemselves  of  the  taxation  of  India  that  may  be  applied 
for  engineering  employment  or  for  government  service 
in  connection  with  the  public  works.  I  should  like  to 
hear  a  little  about  the  rights  of  the  natives  of  England 
in  such  matters.  It  has  been  by  means  of  the  natives  of 
England  that  India  has  been  supplied  with  these  works, 
which  are  doing  so  much,  whatever  may  be  said,  for  the 
advancement  of  India,  by  promoting  the  intercourse 
between  the  various  classes  of  its  population  which  will 
lead  to  their  real  amalgamation.  There  should  be  some 
regard,  therefore,  for  Uie  rights  of  the  natives  of  this 
country,  who,  having  planted  the  vineyard,  should 
assuredly  be  allowed  to  some  degree  to  partake  of  the 
fruit.  There  is  no  necessity,  as  we  may  know  by  ex- 
perience, to  apply  any  artificial  or  preventive  check  to 
prevent  too  great  a  number  of  Englishmen  being  em- 
ployed in  India. 

Under  ordinary  circumstances  they  cannot  be  so  em- 
ployed. An  Englishman,  being  a  stranger,  placed  under 
diSerent  circumstances  from  ^ose  in  his  own  country, 
whether  in  India  or  in  Brazil,  must  be  paid  at  a  higher  rate, 
and  cannot  under  equal  conditions  compete  with  the 
natives.  The  native  will  always  Imve  an  advantage  over 
him,  and  we  shall  find,  if  we  give  fair  weight  to  Uie  com- 
mercial considerations  that  I  have  referred  to,  we  shall 
obtain  in  all  cases  positive  value  for  the  money  we  lay- 
out, and  the  end  will  be  that  the  English  element  wiU 
be  used  for  the  purpose  of  giving  instruction,  and  the 
natives  of  the  country  will,  in  the  course  of  time,  be 
employed  to  a  greater  and  greater  extent,  precisely  as 
more  and  more  Englishmen  are  employe  J.  The  principle 
I  have  endeavoured  to  maintain  on  sever  il  occasions  has 
been  that  India  should  be  allowed  to  avail  herself  to  the 
fullest  extent  of  the  great  advantages  which  she  enjoys 
in  connection  with  a  country  which  has  reached  a  high 
state  of  progress,  which  his  an  honest  desire  to  promote 
the  welfare  of  India,  and  by  means  of  which  alone  the 
development  and  true  advancement  of  India  can  be 
obtained. 

Kr.  X.  Obadwiek  said  that  there  could  bo  no  doubt 
that  the  administration  was  loose  in  principle  which 
guaranteed  paymente  without  due  security  tur  results. 
He  had  no  direct  knowledge  of  Indian  public  works, 
and  could  only  spetk  of  them  from  the  information  of 
those  who  had.  He  knew,  however,  that  formerly  the 
education  of  the  Boyal  Engineers  in  England  was  defec- 
tive, as  being  too  exclusively  in  abstract  science — in 
science  ahstrtct  from  practicality,  in  re«rieot  to  cohesion, 
denrityof  substances,  friction,  &c.  Some  of  their  first 
bridges  might  have  failed, — as  had  the  iron  bridges 
of  tke   French  Cknps  de  Genie,  from   such   defecte. 


Others  had  been  swept  away  by  eztiaordinary  torrents, 
such  as  did  the  like  sometimes  in  this  country.    The 
royal    engineer   was   placed   under   disadvantages  in 
India,  that  he  had  not,  as  the  civil  engineer  had  at  home, 
his  bricks  made  for  him ;  he  must  often  make  them  him- 
self, or  teach  the  natives  how  to  make  them,  and  make 
his  mortar  too.    He  had  not  his  trained  contractors  ready 
for  him,  nor  his  special  official  sub-officers — ^practised 
hands — but  had  to  do  everything  himself.    He  was,  too, 
commonlymiserably  scrimpedformoney  andmeans,  whicli 
the  civil  engineer  in  this  country  was  not, — to  meet  un- 
foreseen conditions  of  slippery  foundations,  and  had  often 
to  see  great  waste  of  his  work  from  ite  being  left  hidf 
finished,  by  the  de&ult  of  the  superior  financial  adminis- 
tration in  giving  the  money  for  completion  according  to 
estimates.    WiSx   these   difficulties    taken   fairly  mto 
account,  the  amount  of  success  of  the  corps,  and  even 
their  comparative   economy,  would    be    tound    to    be 
honourable  to  them.     Be   their   defaults   what  they 
might,  however,  it  was  an  immense  error  to  assume, 
as  might  be  implied  from  the  paper, — that  there  was 
either  safety  or  efficiency,  and  economy,  and  security, 
against   waste,    in    rule-of-thumbism    or    empiricism 
as  against    theoretical    science.     Had    not    iron    rail- 
way bridges  failed  fatally  in  this  country?    Had  not 
tunnels    collapsed  P      Baa  not    one    railway   viaduct, 
constructed  by  one  President  of  the  Civil  Engineers, 
tumbled  down  in  France  F    Had  not  there  been  great 
loss  of  life  and  property  from  the  giving  way  of  great 
reservoirs,   for  the  more  safe    construction  of   which 
lessons  might  have  been  had  frvm  India  P    Had  not 
railway  tunnels  collapsed  P  Had  not  a  custom-house  and 
a  theatre  in  our  time  in  London  fallen  down  P    The  fall 
of  a  church  tower  built  by  a  royal  engineer  in  India  ex- 
cited a  great  sensation ;  the  fall  of  a  church  tower  in  his 
own  pansh,  built  by  an  eminent  architect,  excited  none. 
On  the  whole,  if  the  works  of  officers  of  science — of  the 
first  abstract  science — and  of  the  desk,  were  all  compared 
in  their  results  with  those  of  men  of  the  rule-of-thumb, 
and,  what  was  vaunted  more,  of  men  of  the  wheelbarrow, 
the  faUures  of  the  latter,  and  of  civilians  in  general  in 
this  country- ,  would  be  found,  he  believed,  to  be  largely 
preponderant.     So  frequent  were  the  failures  of  one  sort 
or  another  in  London  that  he  had  proposed  to  the  prin- 
cipal of  a  college  of  civil  engineers  at  Putney  that  they 
should  be  made  the  subject  of  regular  study  by  the  pupils, 
for  whom  Ihey  should  be  made  the  subject  of  p«>t' 
morUm  eximinations,  and  of  clinical  lectures,  as  it  were, 
on  the  spot ;  and  this  was  begun,  and  would  have  been 
oontinueJ  had  the  college  continued.    As  to  waste,  he 
could,  as  rebpecte  aanituy  works,  speak  directly  from 
his  official  dealing  with  Uiem  all  over  the  country,  and 
from  having  been  driven,  for  the  sake  of  the  people,  to 
require,  as  far  as  might  be,  that  three  towns  and  three 
houses  should  be  dnined  at  an  expense  heretofore  in- 
curred   for    one.       It    was    a    matter    of    history 
that    George    Stephenson     had    estimated     for    the 
sewage  of  Carlisle  at  seventy  thousand  pounds,  which 
Mr,    Koburt   Bawlinson    better  executed    for    twenty. 
Kobert  Stephenson,  with  others,  estimated  for  a  metro- 
politan  sewer,   the  Victoria-street   Sewer,   at    sixteen 
thousand  pounds,  and  it  cost  upwards  of  one  hundred 
and  twenty  thousand  pounds,  and  wus  now  little  bettor 
than  an  extended  cesspool.     Had  the  rodrainage  of  the 
fifteen  hundri  d  miles  of  streets  and  thorougbfares  of 
the  metropolis,  on  tho  principles  of  the  self-cleansing 
sewers,  established  by  the  first  Genera]  Board  of  Health 
been  duly  carried  out,  the  expense  would  not  exceed  a 
million-and-a-quorter.      But    the  intercepting  sewers 
alone  had  cost  upwards  of  four  millions,  and  the  river 
had  not  he<>n  purified  or  the  death-rate  lowered.     The 
General  Board  of  Health  had  had  to  force  a  redaction 
of  the  estimates  of  one  President  of  Engineers  by  more 
than  one- half.    This  was  necessary  to  be  done  for  the 
sake  of  sanitary  progress,  the  great  impediment  to  wbith 
was  expense  and  and  waste ;  but  it  did,  as  was  foreseen, 
excite  great  odium  in  Parliament  as  well  as  out.    In  all 
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nspecia  it  wu  a  thankleis  service.  It  was,  however, 
in  the  spirit  of  an  old  rule  for  the  Royal-Engineers. 
which  should  be  required  to  be  regularly  applied,  and 
made  general.  It  was  this — that  the  name  of  the  officer 
who  had  devised  a  work  should  be  engraved  on  a  plate 
and  affixed  to  the  work,  and  oa  that  plate  should  he 
stated  the  amount  estimated,  and  the  actual  cost.  It  was 
oar  duty  to  give  to  India  the  practical  science  of  the  West, 
and  especially  to  avoid  transplantiDg  the  evil  and  the  waste 
of  the  West,  for  the  people  were  poor.  In  that  view  he 
had  submitted  a  paper  of  warning,  derived  from  his  ex- 
perience in  sanitary  works  in  England,  which  the  Home 
Government  had  transmitted  to  tiie  authorities  in  India, 
and  directed  their  attention  to  it.  Certainly  there  was 
now  better  edncation,  better  practical  preparation  and 

rmise  for  the  future  of  India,  though  vigilance  should 
■ostained  for  performance.  We  had  already  done 
more  for  it  than  any  other  conquerors  had  done.  We 
had  given  it  railways  ;  we  had  started  the  improvement 
of  water  communication  ;  we  had  began  model  works  of 
Vm  storage  and  distribution  of  water  by  irrigation, 
which  did  the  military  engineers  great  credit.  We  had 
introduced  tea  and  coSfee,  and  indigo,  and  other  cultures. 


and  even  the  iron  ore  had  to  be  fetched  bum  Bait. 
It  did  not  seem  likely  that  a  small  country  like  up- 
land could  draw  so  largely  upon  its  resonrcts  to 
supply  a  great  extent  of  country  like  India  viUxnit 
being  considerably  straitened  at  home,  and  thereCon 
he  hoped  that  not  only  the  iron  bat  also  the  cod 
and  peat  deposits  of  India  would  be  utilised,  for  «hit 
she  most  wanted  was  cheap  transport,  and  that  coaU 
only  be  obtained  by  cheap  fuel.  Under  the  preiat 
system  there  were  4,000  miles  of  railway  opened  thi 
year  more  than  there  were  last,  but  the  traffic  rtcei^ 
were  £fiO,000  less,  and  if  the  scale  of  1869  had  bea 
kept  op,  there  would  have  been  a  million  and  s-bdf 
more  receipts  for  traffic  than  there  had  been.  That  did 
not  tend  to  show  that  cheap  transport  wss  provided. 

Xr.  Botly  said  he  could  quite  agree  with  whit  lal 
been  said  by  Col.  Wragge  wiUi  regard  to  tha  eoit  rf 
coal  and  iron,  for  a  short  time  ago,  when  hxddng  onra 
estate  in  Suffolk,  he  came  to  an  enormoos  clink,  wUckle 
waa  informed  marked  the  spot  where  iron  smeltiiig  ba' 
formerly  been  carried  on  when  wood  was  cheap,  Inittt 
trade  had  been  driven  to  the  north  by  the  icaxdijdU- 
It  seemed  a  question  now  whether  the  ezpeoseof  ew 


_._...    _        „-  -.™    I  »  «  »    t.^>- „„  „.      geen  in  8u«ieiB  plough  with  a  ■wooden  moald-tasii  ad 

tam-fnnow,  diowing  that  thev  had  been  in  aseMtaar 
^eare  nno^.  Mr.  Hyde  Clarke  was  quite  li^  ih)* 
in.;.<:t»(>  on  the  impoitaaoe  of  there  being  a  pltfllwi|* 
in  every  viUag«w  Many  of  these  wen  uaiwodiiiglyp* 
artiaaiia,  and  he  had  known  oee  able  to  modi^  VJS^ 
vavy  cieveily,  so  as  to  adapt  it  to  thepaztieulaidja'' 
of  the  soil  in  whicb  it  had  to  he  nasd.  He  ooMkWV 
moving  a  vote  of  ihaaka  t«  Mx.  Uyde  Claiks. 

The  motion  was  seconded'  by  Col.  Wngge,  ssi** 
UBaaimonalT,  tlie  Chairman,  in  putting  it,  tif^i 
his  regret  taat  the  attendance  was  so  limited. 
'    Xt.  Eyde  Clarke  said  he  had  but  little  to  tqib  K 
because  he  had  fully  agreed  with  what  Mr.  '^'^J'J 
had  said.     He  by  no  means  proposed  that  the  n"* 
thumb  should  be  substituted  for  science,  nordidluiM* 
what  the  consequences  would  he  in  this  country  •'^ 

»4'KAa>    Av>«n      Tnan     iirt/iaptnlrj[nv    WOFIcS    WlllCB    toSJ  ^V* 
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oation,  and  with  due  support  the  agitation  commenctd 
by  the  Council  for  lower  telegraph  rates  and  complete 
antionB  for  the  ocean  cables,  would  save  weeks  and 
months  of  time,  would  speed  its  production  and  com- 
merce, would  bring  it  in  closer  relation  with  the  home 
goyamment,  and  speed  and  save,  by  more  full  and  free 
communication,  the  growing  waste  of  highly  paid 
service  hythe  long  delays  to  which  India  was  now  sub- 
jected. We  held  that  country  now  by  a  quarter  of  a 
million  of  war  force.  By  holding  it  in  peace  from  inter- 
necine wars  we  saved  it  theburthen  of  some  three 
millions  of  war  castes.  The  relief  from  that  burthen 
should  afford  means  for  the  improvements  of  its  cities, 
and  for  the  extension  of  well-devised  productive  works, 
with  which  our  improved  engineer  omcen,  obtained  by 
Competition,  would  be  most  productively  occupied  for 
016  advantage  of  India. 

Oolmel  Wragga  said  that  there  waa  a  new  field  now 
opening  for  civU  engineers  in  India.  It  was  evuteat 
uat  the  whole  system  of  railway  construotien  oould  not 
Im  continued  on  the  old  plan.  Taking  into  considera- 
tion the  enoimous  incrsaae  of  the  coat  of  raw  matoial 
and  working  expenses  for  permanent  way,  and  tJte  fuel 
for  the  locomotive,  it  would  be  found  that,  though  we 
had  constructed  10,000  miles  of  railway  at  an  avenge 
coat  of  about  £17,000,  and  that  the  interest  had  been 
about  3|  per  cent,  with  the  rise  of  prices  the  now  lines 
•boat  to  M  coQstnictad  woold  cost  a  much  larger  sum 
fcr  mile,  and  would  return  leas  interest.  Consequeailjc, 
thare  would  he  a  much  greater  demand  on  the  nation  to 
pay  the  guaranteed  interest,  and  therefore  he  thought  it 
would  be  beneficial  if  the  government  would  turn  its 
attention  to  the  development  of  the  native  resources  of 
India.  There  were  laige  deposits  of  coal  and  iron  known 
to  exist,  and  though  they  were  talked  about,  that  waa 
all.  Some  were  in  close  proximity  to  railways,  only 
requiring  a  small  branch  to  lead  to  them.  "Ihe  iron  had 
been  mnoh  neglected,  and  one  company,  which  was 
larmed  for  working  it,  did  not,  he  thought,  get  that 
assistance  from  the  government  which  they  ought. 
There  were  other  deposits  in  Central  India,  which 
would  need  great  assistance  to  develop,  and  he 
believed  that  mining  engineers  would  find  a 
Teiy  anooeesful  field  for  their  operations,  if  govnm- 
mant  would  only  utilise  the  native  lesonrcea.  When 
it  waa  considered  that  the  advance  in  ooal  must  neoessi- 
ato  a  rise  in  the  prioe  of  iron — forevery  Is.  per  ton  of  ooal 
lapraaented  an  increase  of  frnm  17s.  to  2Us.  per  ton  on 
iron — ^he  did  not  see  how  the  additional  railways  which 
India  required  could  be  constructed  without  utiUsing  her 
native  resources.  The  iron  market  waa  going  up  week 
by  week,  and  it  waa  understood  that  not  sufficient  ooal 
Could  be.  bcoaght  into  the  market  to  smelt  the  iioa, 


other  from  men  undertaking  works  which  tli9 
incompetent  to  perform.  But  what  he  did  wiih  '"•. 
out  was,  that  the  officers  who  superintended  "* J^J 
diould  be  really  capable  of  understanding  tkeooao>^ 
conditions  with  which  they  had  to  deal  a  '^-.^  j 
scientific.  A  picture  had  been  drawn  of  the  """v,— 
works  in  this  country,  particular  allusion  ''*™'?J]5 
made  to  Mr.  Robert  Stephenson,  and  no  ^'"'''',  ^ivj 
could  have  been  largely  extended.  But  op  ^V*^ 
hand  he  believed  he  could  have  pointed  t''."'''*?'*\^ 
India  much  more  gross.  The  cause  of  fujo" '"j"^ 
case  had  boon  the  same,  men  had  been  '^^"'^''''gSat 
more  than  they  were  able  to  carry  oat  ,,Ciff 
Stephenson  was  one  of  the  leading  engineers .'"  ""j^ 
and  he  was  called  upon  to  do  all  kinds  of  ''"?*fTi  j^ 
he  had  no  proper  time  to  consider.  He  did  hu  'T^ 
doubt,  under  the  circumstances,  but  it  »»•  ^^mL 
wonderful  if  his  views  were  not  co^^""*' ^?  *^J^S 
In  India  the  same  causes  had  been  at  work;  ^«n  ^ 
had  had  a  special  training,  and  had  b<*en  ^'^"^llyi 
special  studies,  were  called  upon  suddenly  to  '"Ij^ 
works  with  which  they  had  no  «<^"*?'''*°f°"_nrtj 
instance,  men  were  appointed  to  supermtena  nui^ 
works  who  hardly  knew  what  a  railway  wf*  »""  ^. 
came  over  to  this  country  on  special  '^"Lj.™ 
ployed  part  of  their  time  when  they  were onra^"" 
in  learning  something  about  them.  ^  *.*f.T^jj 
referring  to  the  case  which  Mr.  '3>»''''°*,°'!r^,taij 
of  a  distinguished  officer  being  sent  to  I'"^  "j  ^^ 
the  irrigation  works  there,  and  his  «!»".":  C-  d 
great  value,  but  at  that  time  it  ""."^J*"  ^irf 
la  greater  servioe  to  have  commuiuostea  ■"  j^ 
of  tie  old  works  in  India,  as  was  *""*  "i--ti* 
period.  With  regard  to  the  cost  of  rtilwayoow*^^ 
it  was  quite  true,  as  Colonel  Wrsgge  hadreinsi"- 
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i(«n"««8  tising  in  piioe,  but  that  was  no  new  phenomenon, 
ttSitd  faappoDsd  over  find  over  again,  and  there  weie 
several  very  remarkKble  instances  in  the  early  history 
of  railways  in  England,  where  men  who  had  made  a 
conacientioas  contract,  foand  it  entirely  disturbed  by 
the  rise  in  materinls  and  wngi^  These  operations  were 
periodical,  and  happened  under  natural  economic  laws, 
and  India  must  pay  the  price  of  her  railways  the  same 
as  all  other  countries.  It  would  not,  however,  follow 
that  there  must  be  uny  disastrous  result,  because  Colonel 
Wragge  had  left  out  ope  important  purt  of  the  question, 
riz.,  that  while  in  Ehgland  the  rue  was  temporary, 
consequent  on  spatolation,  in  India  it  was  permanent. 
In  India  not  only  must  all  materials  rise  in  price,  but 
all  upon  which  thd  pciee  of  mKtmala  depends.  It  might 
happen  that,  afl^r  iron  works  had  bees  opened  in  India, 
«n  adrance  ia  wages  might  turn  the  balwioe  in  favour 
of  Knglandfas  Mr,  Botly  had  referred  to  the  interchange 
of  the  position  of  the  iron  nunufacture,  which  had  left 
the  south  of  England,  and  gone  to  the  midlands  and 
the  north.  These  operations  were  always  going  on, 
«nd  it  was  difficult  to  ferm  any  decisive  judgment 
whether  advantageous  or  dangerous  consequences  would 
result  from  a  rise  in  pric4i.,  It  was  impossible  to  legis- 
late for  drcunistances  which  wt-re  the  consequence  of 
amtmaiacaaanatiaKt.  The  onlytrise  coarse,  as  Mr. 
lOhrfwirk  had  said,  was  t*  oarefnUy  dbaeare  raaulu,  and 
'  taArantegeof  sapcrianoe. 


AAJTNB  LEetSfOM. 

MECHANISM. 

Bgr  tha  Sot.  Atthnr  Bigg,  XJL 

Idcnrea  m. — ^Diutbiuu}  lloiiuxx,  Fbbbvakt  19th, 
\ATi. 

If  w«  lefar  to  what  nay  be  daaiaed  an  erar  preMdt 
«knwtetistic  of  continaoas  metioDa  oummiiHcaited  by 
HlliB(b  it  will  be  seen  in  this,  vu.,  tkat  the  ourvea  used 
■UMBjofthat  o1m8  which  returned  into  theBselves.  They 
^H^iniftot,  eoBuJeted  curves,  or  portions  c4  oarv«s  that 
■M^pfeeoaaipleted,  obeying  a  decoded  and  a  dearly  ex- 
jmmui  law  of  fermatioB  as  well  as  relation  to  each 
L  Aad  we  nay  notice  Amber,  that  the  sbafta  or 
I  an  wbioh  these  rolHog  ourvea  are  fizad,  rotate. 
B  ia  no  other  motion  tmnsfened  by  pare  rolling 
Ihanaoch  as  is  expresaed  by  the  word  "  rotation."  Berne 
mmy  aajr  that  motion  temmnnicatMl  to  a  straight  rack  is 
a  «aae  of  rolling,  and  that  is  not  rotation.  Practically  it 
M  not  rotation ;  theoretioally  it  is ;  fur  a  rack  is  a 
4rtMight  line,  and  in  the  theory  of  mechanism  straight 
fiUB  are  assnmed  to  be  the  circumferences  of  circles  with 
centres  at  infinite  distances,  for  straight  lines  are  really 
^taiae  with  infinity  for  a  radius.  Further,  if  ^  rolling 
■aihiiiisiii  be  examined,  it  will  be  noticed  that  tbe  driver 
•■d  Allower  are  so  connected  that  the  precise  extent  of 
wetiBB  of  the  driver  is  of  necessity  transferred  to  the 
ftOawer.  In  perfect  rolling  contact  there  is  no  escape 
ftoia  tiiat  law.  The  angnlar  velocity,  or  the  velocity 
-  «f  tha  shafts,  may  vary,  bat  the  length  of  the  patii  of  a 
yaint  in  the  drcomferoioe  of  one  wheel  must  be  exactly 
«qMl  to  the  length  of  the  path  of  a  point  in  the  ciroum- 
te Slice  of  the  othw  wheel.  Bear  in  mind  that  there  is 
«  ASstmotion  between  the  angular  velocity  or  the  velocity 
•f  the  shafts  and  the  extent  of  travel  of  a  point  in  the 
«tMaBferenoe  of  a  wheel  keyed  on  a  dmft 

Vnrther,  the  pathway  in  which  the  motion  nay  he 
mat  to  be  transmitted  is  always  in  the  line  joining  the 
'  tm»  csutrea  of  rotation.  The  carves  in  contact  move, 
talk  Hhe  pathway  of  communicated  motion  does  not  move. 
Banamber,  we  are  speaking  otpurt  rolling  contact.  In 
fUi  saampin  of  two  wheels  in  rolling  oontaot,  the  path- 
WiyiB  whieh  motion  is  commonicatod  ia  a  lins  joining 
fta#pa  osBtrea.  As  soon  as  the  tonohing  parte  ot  the 
rfwiiftaiiiiiia  have  left  that  has,  they  hava  left  the 
yatbiNf  «f  oswiimiMrtsA  netioa  aad  osaasd  to  Mm- 


municate  motion  from  the  driver  to  flie  follower.  Thei 
point  in  the  pathway  where  the  contact  takes  place  may 
move.  It  may  vibrate,  as  it  were,  in  a  line  jouing  tha: 
cr-ntres  of  motion  of  the  shafts,  as  in  elliptic  and  exoentrio 
wheels,  or  it  may  be  fixed,  as  in  ciltnii*  wheds.  But  in 
all  instanoee  of  pure  rolling  coataet  rooticm,  equal 
lengths  of  the  two  contact  surftuies  crass  that  pathway  in 
t^ual  times. 

Now,  however,  that  motion  is  to  he  oomnnnicatad  by/ 
tlidinf,  the  rdations  between  the  moving  pieces  are  rtx^ 
materially  modified.  Not  only  Biay  the  wrection  of  the. 
pathway  in  which  the  point  of  contact  travels  be  ever 
varying,  but  the  very  idea  of  psripberiea  or  cinnunfer* 
enoes  rotating  aboot  the  centres  to  which  they  are  re> 
Ixted,  by  same  re-enleriag  law  of  onrvatare,  vanishes. 
In  rolling  contact  motions  there  are  always  perqihatief; 
in  sliding  oontaot  motieos  one  er  both  of  those  parqihariaa 
disappear. 

Lot  us  sea,  than,  bow'tkis  pteUninEiry  aitaiation  ct 
affairs  affects  the  aiechaadcian  in  th^  caae  of  roUiag 
circles,  ellipaea,  sod  lobe<«beelB — ^by  lobe-wheab  are 
meant  wheels  bused  npon  such  fignrea  as  aqnaras,  with 
curves  and  teeth  upon  them  (see  Fig.  9,  Lecture  IX),  of 
which  there  are  some  very  beentiful  photogn^jhs  on  the 
wall,  well  worth  daae  inqtection.  It  is  oanae  for 
regret  that,  so  Kttto  is  mechanism  appseoiatsd  as  a  stady 
in  England,  that  aeilher  private  sntarpiise  nor  tlte 
authorities  in.soientiSo  nnseuma  have  eitiier  exhibited 
or  are  posassasd  of  ocpiea  of  the  originala  feom  whidh 
many  at  the  namecoas  photographs  of  aMchamaai  in 
thirroom  have  been  taken. 

In  the  case  of  rolling  oil  aha,  ellipses,  and  lobe- wheels, 
the  relooitiea  cOminimioated  depend  on  the  ratio  into 
which  the  paint  of  contact  divius  the  Ihie  ronnBcting 
the  centra  of  motion.  This  principle  is  applicable  in  aU 
motions  of  pore  miechanisoi.  And  there  is  a  seeond  con- 
dition. The  freedoB,  perfection,  and  sccuraey  with 
which  notion  can  he  tnmsfrnad  are  dependent  upon  the 
peminmca  of  the  Une  of  direction  in  which  the  oontaot 
sar&Ges  convey  it  If  the  Une  of  direoticn  by  which 
the  BOtiom  is  comnmaicated  varies,  than  aconnMnr  in 
re^id  to  the  relations  of  the  aactaona  ceases.  Ii  the 
pomt  is  alwa^  in  the  sane  position  in  this  line,  then 
the  velocity  ratio  of  the  diaite  is  constant,  that  is  i^ 
for  eoumple,  one  shaft  makes  ten  revolotians,  the  other 
will  make  twenty ;  hat  if  that  point  moves,  tiie  propor- 
tion of  ten  to  twenty,  or  oonstont  vdodty  ratio,  nils. 

You  will  find  in  this  model  (sokjeot  to  the  irregularities 
attendant  nptm  all  practical  illnstrations  of  pure  rolling 
meduuiism)  th«e  is  on  each  wheel  a  piece  of  0(donred 
paper,  and  as  tiie  wheels  are  turned  round  yoa  see 
that  these  iiieees  come  together  again  as  at  the 
first.  The  velocity  ratio  between  the  two  is  therefore 
constant.  Ihat  point  does  not  move.  If  however, 
we  take  the  case  of  these  elUptieal  wheds 
(Fig.  11,  Leotare  II)  and  bring  them  into  contact  at 
one  point,  you  will  observe  that  whilst  the  coramnnica- 
tion  of  motion  by  the  rolling  of  the  ellipses  is  perfect, 
the  space  passed  through  in  tiiat  circumference  and  this 
oircumftrence  is  the  same.  Equal  travels  have  taken 
place  in  these  elliptieal  wheels  as  regards  the  circnm- 
I'erencea,  bnt  variable  velodties  in  the  uiafta  on  which  the 
wheels  are  keyed.  TakefbrexamplatheaeelUptical  wheels, 
and  see  how  the  velocities  of  nie  diafts  vary._  There 
is  a  circle  representing  a  section  of  the  diaft  divided  into 
thirty  parts.  At  the  present  moment  the  pointer  is 
pointing  to  seio.  "While  the  whed  has  gone  half  roimd, 
the  shaft  ought,  according  to  the  ordiiniry  la^  to  have 
completed  one  half  of  a  rotation,  bat  yon  will  find  it  is 
not  so.  The  shaft  has  passed  thnragh  twsnt^  pcatiens  of 
the  oiide,  bnt  the  other  half  rotation  of  the  whed  takes 
the  shaft  through  only  tan  poitiona. 

Now,  in  theae  elliptic  wheda  witboot  teatti,  aa  kog  as 
pure  rolling  talua  place,  however  vanad  nay  be  the 
vdocities  of  the  drcnmfsrencas  of  the  cyUadriaal  ahnfts, 
the  dronmfsiaicea  of  the  whedspasaed  are  e^sal.  Utre 
ia  no  evaaion  of  that  law ;  bnt  sjsnme  they  axeiatteh 
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ciicnmatances  that  they  are  unequal,  then  one  of  the 
sorfacea  most  hare  slid  paat  the  oUier.  A  sliding  motion 
has  entered  into  the  mecUantsm  which  was  not  provided 
for  at  all.  Perfection  of  workmanship  and  indeatmcti- 
Wlity  of  material  can  alone  prevent  a  partial  sliding 
in  Wi  very  best  of  iUnstrative  rolling  contacts.  What 
tlierefore  cannot  he  averted  moat  be  accepted.  Hence 
we  must  recognise  rolling  contact  motions  in  connectioD 
with  the  motions  oonaequent  npon  sliding,  and  we  must 
therefore  endeavour,  aa  &r  aa  possible,  to  enlist  the 
iMeMMfy  didbig  contact  motiona  to  aid  in  the  promo- 
tion of  rolling  contact  motiona,  the  object  being  to  im- 
pose an  immutable  law  upon  two  piocea  where  one 
causes  the  motion  of  the  other.  Aa,  for  instance,  in  the 
case  of  olook-handa ;  if  the  minute  hand  did  not  move 
by  an  invariable  connection  with  the  hour  hand,  the 
dock  woidd  be  very  delusive.  Since  there  is  to  be  an 
immutable  law  between  the  two  pieces,  therefore,  the 
uncertainties  of  sliding  must  be  eliminated,  whilst  the 
presence  of  slidiqg  must  be  recognised.   - 

Von,  put  a  piece  of  wood  upon  this  rolling  drcle,  and 
a  pin  or  tracing  pencil  on  the  other;  let  the  circles  loU 
aa  before,  and  the  pin  mark  a  line  upon  the  wood.  Cut 
ttie  wood  to  thie  line,  and  instead  of  the  wheels  rolling 
let  anna  ttom  the  centtea  carry  the  pendl-traoed  curve  and 
a  pia  against  its  edge.  The  preaaing  and  tliding  action  of 
tiie  curve  on.the  pin  will  cause  the  shafts  to  move  aa  the 
nUtHa  of  the  wheels  did.  Hathematiciana  can  show 
the  identity  of  the  motions,  and  that  they  are  the  same 
as  though  communicated  at  the  point  in  ttie  line  joining 
the  centiea.  Were  it  not  so,  the  preordained  law  of 
velooity-ratio  would  be  broken. 

The  condition  to  be  satisfied  ia  that  the  motion  be 
communicated  exactly  at  the  required  point,  and  at  no 
other. 

The  mechanidan,  or  rather  the  mathematician — for  we 
are  now  entering  into  that  province  which  is  forbidden 
ground,  aince  the  problem  in  thia  phaae  bdonga  to  the 
mathematician — must  determine  the  shapea  m  curvea 
which  ma^  replace  theae  tolling  drdea,  the  drdes 
being  entirely  taken  away;  which  curves  shall  so 
move  in  sliding  contact  that  the  line  of  pressure  shall 
always  intersect  the  line  joining  the  centres  of  motion 
in  the  same  fwint,  or  in  a  point  whose  law  has  beoi  pre- 
viously ordained.  In  the  caae  of  thoae  elliptical 
wheels  there  is  a  law,  and  the  point  is  continually  vary- 
ing. In  the  case  of  the  circular  wheda  there  ia  another 
law,  and  the  point  is  constant.  Altiiough  now  trench- 
ing rather  more  on  the  province  of  mathematics  than 
waa  originally  int<>nded,  tiie  condnidons  to  be  drawn  are 
so  essential  to  the  perfection  of  mechanism  that  a 
description  of  the  pnndplea  whidi  govern  tiieae  con- 
dudona  most  here  be  introduced. 

Let  us  see  why  to  use  pure  rolling  contact  for  the 
communication  of  power  ia  littie  more  than  theory,  but 
to  use  it  for  the  communication  of  vdodty  is  practice,  as 
thoie  who  were  hereon  Monday  lastean  testify.  We  had 
then  the  case  of  pure  rolling  contact  for  raising  heavy 
weights ;  and  if  any  of  you  go  into  Uie  room  at  the 
Arsenal  at  Woolwich  where  large  timber  is  sawn,  and 
ask  to  be  taken  below  where  the  driving  machinery  is, 
yon  will  see  a  large  drcukr  saw— to  the  best  of  my 
recollection  four  or  five  feet  in  diameter — the  rotation  of 
which  is  accomplished  by  pure  rolling  contact.  Thesaw 
is  supported  upon  a  simple  shaft  resting  on  two  bear- 
ings. It  is  driven  by  two  cones  pressing  against  it. 
The  cones  have  leather  surfaces,  wiUi  which  they  grip 
the  saw,  causing  it  to  rotate,  and  in  this  case  a  high 
velodty  is  accomplished  by  pure  rolling  contact,  and  is 
utilised  in  the  cross-cutting  of  balks  of  timber. 

Teetii  on  curves,  or,  as  we  usually  call  them,  on 
wheels  (although  all  curves  can  be  made  into  whedii), 
are  now  the  accepted  mode  for  the  communication  of  such 
motion  aa  would  take  place  if  the  rolling  was  perfect. 

Let  ua  aee  what  should  be  the  form  of  the  teeUi  on 
eurvea,  aad  how  theae  teeth  act  and  re-act  npon  each 
otkar. 


There  are  four  recogniaed  modea  in  vrhidi  s  asat 
approach  may  be  mede  to  a  faithful  reproduction  of  idl- 
ing contact  by  a  process  of  sliding. 

Fia.  18. 


In  Fig.  13,  iuppoae  that  a  and  b  are  the  eata< 
two  shafts,  then  A  B  will  be  the  line  of  which  ws  ten 
so  ft«qutntly  spoken  as  that  in  which  ia  the  patkvq 
for  the  communication  of  motion  from  one  whed  to  dw 
otiker.  If  the  point,  t,  at  which  that  motian  is  coBBua^ 
oated  from  one  to  the  other  ia  inTmiiabls^  then  tfca 
relatione  between  the  vdodtiea  of  the  two  abaAs  w3I 
also  be  invariable. 

Suppose  the  drde  and  portiona  of  «iide  to  ba  tka 
wheels  keyed  on  the  shafts,  then  one  mode  of  didkavonxBC 
the  form  of  a  contrivance  for  conveying  moboo  ft«n  a  ta 
Bby  sliding,  similar  to  that  conveyed  by  rdliag,  ia  thas. 
Let  there  oe  at  h,  in  the  rim  of  the  drde  rovndi,* 
pencil-point,  and  suppose  a  sheet  of  paiper  to  begusnsd 
on  the  back  of  the  wheel  round  a.     Then,  witk  0* 
pencil  point  at  b  resting  on  the  paper,  and  h  yxiagtti, 
and  the  circle  round  b  be  rolled  ired^  like  a  wiai  fi^ 
hill  from  (a)  to  T,  then  the  pencil  pout  will  tnnAtn 
abc.  Now,  suppose  a  piece  of  wood  to  be  8hapd&>*i<i 
and  to  be  attached  by  an  arm  to  move  roiuidA.aaiimM 
an  arm  to  be  fastened  to  move  round  b,  and  tohsMtfK 
in  it  where  the  pencil,  b,  was.    U,  noir,  the  arm  dikte 
curve  (a  i  e)  be  placed  so  that oia  at  T,  and  if  theantvttk 
the  pin  i  be  placed  so  that  b  ia  alao  at  t,  then  if  the  am 
with  (a  b  e)  be  moved,  pressing  forward  the  pia,  i,  itvQ 
be  found  that  the  pin  will  so  slide  up  the  curve,  •><^;H 
to  readi  "  by  sliding  '*  the  exact  point,  b,  whid>  it  wcidi 
have  reached,  had  the  circular  wheels  "ztdled"  tia^f 
upon  each  other. 

If^  now,  we  increase  the  number  of  theae  curved  ansa 
and  pins,  or  if  we  remove  the  rolling  circles  aad  pot  aa 
others,  which,  not  touching,  carry  curved  araia  aad 
pins,  then  the  one  will  be  a  whed  with  the  rei{msits 
number  of  teeth,  each  curved  as  (a  i  e)  and  the  other  w9l 
be  a  pin  or  lantern  wheel,  such  as  haa  been  previootf 
referred  to.  Theae  pins  are  well  and  good  for  pro- 
ducing motion,  bat  they  are  very  much  like  a  ateua 
engine  which  looks  very  well  and  very  pretty  ao  loag  a* 
it  has  no  work  to  do,  but  as  soon  aa  yon  put  it  to  work  tbeR 
is  a  breakdown.  If  you  put  work  upon  these  |Bns  m. 
wheels  they  will  very  soon  break  down.  Prior,  howeTer,t» 
a  rejection  of  a  scheme  of  teeth  and  pins,  which  has  aoav 
very  commendable  features,  the  mechanic  eodeavosm  b 
avail  himself  of  the  labouia  of  the  mathemattcias.  If 
strengtheniDR  the  pins  by  means  of  end  framings.  Tk« 
the  pm-wheel  becomes  a  "  lantern"  or  "  trundle"  whe^ 
(See  Fig.  6,  Ijectnre  II.)  It  ia,  however,  deaiiahla  k 
try  if  we  can  find  some  substitute  for  the  pin.  or  aoat 
other  contrivance.  Hence  the  mechanic  haa  agaia  t> 
apply  to  the  mathematician.  The  mechanic  aap^  'I 
want  something  stronger  than  a  pin ;"  and  the  matk'' 
matician  says,  "  then  you  .iniut«pat  a  line  tbac*."    B* 
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adopts  a  prooeas  which  Fig.  14  may  serve  to  illnstrate,  i 
a  second  stage  of  deTelopment 


ABgnnuog  tli»  explanation  which  has  been  given  ^ntfa 
fhe  fermer  figare,  instead  of  the  circle  round  b  rolliog  as 
a  wheel  on  that  round  a,  let  a  circle  whose  diameter,  T  B, 
is  the  same  as  the  radius  of  the  former  circle,  B,  roll  up 
a  T,  the  curve  traced  on  the  paper  will  be  the  one,  {a  be). 
Putting  the  onrve  (a  b  cj,  as  before,  to  an  arm  movable 
abont  A,  the  matitematicmn  could  easily  show  ^t  if  this 
arm  has  to  produce  the  same  effect  upon  the  circle,  f,  as 
in  the  former  case  was  produced  upon  the  circle  romid 
B,  it  will  be  requisite  to  do  away  with  the  point  or  pin, 
and  instead  thereof  to  pat  a  straight  arm,  (b  i  d). 
With  such  an  arrangement  the  mathematician  informs 
OS  that  the  riiding  of  the  curve  along  or  t«iioliing  the 
■tndght  arm  ^b  bd),  in  the  passage  of  tiw  wheel  on  a 
firom  T  to  a,  will  communicate  the  same  motion  to  the 
shaft,  B,  as  thonghthe  two  wheels  on  A  and  B,  in  Ilg.  14, 
had  rolled  perfei^y  on  each  other. 

Here  (referring  to  a  model)  are  two  wheels  constraoted 
upon  this  principle,  and  it  is  easy  to  see  that  what  are 
osnally  called  teeth  are,  in  the  one  wheel,  radial  straight 
lines,  and  in  the  other,  the  carve  of  which  we  have  been 
•peidring,  the  motion  is  tree  and  satisfiictory,  and  it 
possesses  a  peculiar  property  in  reference  to  the  numbers 
of  arms  and  teeth,  as  this  model  illustrateti. 

Recognising,  as  all  must  do  who  consider  a  general 
andience,  that  mathematical  demonstrations,  however 
divested  of  technicalities  and  complexities,  appear  "dull, 
stale,  flat,  and  unprofitable,"  no  apology  is  needful  for 
intermpting  the  sequence  of  reasoning  on  which  the 
true  forms  of  teeth  on  wheels  have  been  developed.  Let 
UB  do  so  to  turn  to  this  interesting  model  possessing 
peculiarities  which  these  demonstrations  explain. 

Fio.  16. 


The  wheel  on  the  shaft  b,  Tfi^.  16,  has  on  its  fitce  tit 
radial  grooves ;  on  the  shaft  A  u  a  smooth-faced  pulley, 
having  three  pins  at  equal  circumferential  distances  on 
aoircle  whose  diameter  IS  equal  to  the  radios  of  the  grooved 
pulley  on  b.  On  each  of  these  pins  is  a  small  roller,  fitting 
or  nearly  fitting  the  grooves.  If  now  the  shaft  a  be 
rotated,'  yon  may  nobce  that  each  roller  slides  back- 
wards and  forws^ds  in  its  diametrical  pathway,  and  it 
is  interesting  to  watch  how  equable  is  the  motion  and 
how  neatly  it  is  transferred  to  the  gnrooved  wheel  and 
shaft  B  A,  from  roller  after  roller.  The  velocity  ratios 
ai«  such  that  A  makes  two  revolutions  whilst  b  makea 
one.  Four  radial  grooves  and  two  pins  produce  the 
same  velocity  ratios. 

Two  applications  of  this  motion  may  be  named.  One 
is  to  compel  a  polished  bead  placed  on  the  top  of  one  of 
the  pins  to  describe  a  straight  line.  This  bead  thus 
moving  causes  a  reflected  Ught,  as  that  from  a  candle, 
to  appear  as  a  straight  line.  Thus  from  two  or  more 
lights  are  formed  two  or  more  straight  lines.  Hence  the 
intensities  of  the  lights  can  be  compared,  and  the  in- 
strument becomes  a  photometer.  Another  use  of  this 
motion  is  to  obtain  what,  by  a  misnomer,  must  be  called 
"a  parallel  motion ;"  the  end  of  a  piston  being  attached  to 
one  of  the  pins  will,  of  course^  be  guided  in  a  rectilineal 
path. 

It  will  be  observed  that  the  two  methods  already 
suggested  for  makiAg  available  the  principle  of  sliding  to 
accomplish  the  results  of  pure  rolling,  are  applicable  only 
to  wheels  of  the  sizes  for  which  the  calculations  have 
been  made,  and  working  in  one  direction  only.  It  is 
very  desirable  that  rotation  in  either  direction  may  be 
communicated,  and  that  either  one  wheel  or  the  other 
may  be  the  driver,  and  that  they  may  nm  fireely  when 
geared  with  difTerent  sizes.  If,  tJien,  the  mathematician 
cannot  provide  for  the  mechanician  and  the  mechanic  soma 
principle  of  more  varied  application,  and  enable  him  to 
use  wheels  with  teeth  made  so  that  of  an  extended  set 
any  two  may  be  put  in  working  gear — if  this  cannot  be 
done,  the  complexities  of  wheel-work  would  almost  be  a 
bar  to  the  use  of  it. 

These  considerations  led  to  a  generalising  of  the 
principle  hitherto  described.     In  Fig.  16,  (x  b  k)  the 


circle  which  rolb  upon  (aTm)  is  taken  of  adiameter  smaller 
than  the  radius  T  B.  Let  it  roll  on  (a  t  m)  from  T  to  «», 
and  describe  tbe  curve  t  c.  Instead,  no w,  of  taking  either 
a  pin  or  a  radial  line,  let  the  same  circle  (t  i  k),  roll  in 
the  inside  Of  (n  T  e),  then  will  the  point,  t,  describe  the 
eurve  t  f.  If,  now,  these  curves  be  the  shapes  attached 
respectively  to  the  shafts,  a  and  b,  they  will  (mathe- 
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maticians  tell  ns)  commuiucatethe  required  motioiiB,  even 
though  the  sizes  of  the  wheels  on  a  and  b  be  variable. 
This  gives  that  extensive  generality  to  the  construction 
which  enables  mechanics  to  keep  wheel  patterns  and 
wheels  within  a  moderate  number. 

The  previous  explanation  of  the  principle  upon  which 
the  most  accurate  system  of  teeth  for  a  specific  purpose 
can  be  formed,  admits  of  only  a  slight  deviation  irom 
perfect  workmanship.  There  is  another  plan  very 
generally  adopted,  which  proceeds  upon  a  different  view 
of  the  relations  between  the  driving  and  the  driven 
wheel.    Fig.  17  is  intended  to  explain  this  method.  The 

Fio.  17. 


dotted  drelee  tonohiiig  at  t  tepresent  what  wonld  be  the 
circles  if  perfection  ofioUing  were  practicable,  d  h  and 
E  r  represent  other  smaller  circles  or  wheels.  Through 
T  draw,  s  T  D  a  common  tangent  to  d  h  and  b  p.  Let  na 
sappose  T  D  to  be  a  piece  of  string  having  a  pendl  at 
T,  and  we  proceed  to  wrap  t  d  round  the  rim  of  d  h,  the 
pencil  would  trace  the  curve,  k  t  h.  Transfer  the  pencil 
to  the  end,  t,  of  e  t,  and  wrap  round  the  rim  of  b  f,  then 
will  the  curve  f  t  o  be  traced.  Teeth  formed  with  these 
curves,  and  placed  upon  wheels  fixed  to  the  axles  a  and 
B,  would  cause  these  axles  to  move  as  though  moved  by 
the  one  dotted  circle  rolling  on  the  other.  Wheels 
formed  upon  the  curve  named  in  the  first  two  methods 
^Figs.  13,  14)  are  said  to  have  epicyolic  teeth;  those 
in  the  third  meUkod  (Fig.  16)  are  called  epicycUc  and 
hypocyclio  teeth ;  and  those  upon  the  last  method  (Fig. 
17)are  called  involute  teeth. 

The  explanation  now  given  will  to  many  appear 
deficient.  For  example,  it  is  wanting  in  any  attempt  to 
show  that  the  line  in  which  these  sliding  surfaces 
transmit  the  motion  is  a  line  which  always  passes 
through  the  point  T.  To  show  this  involves  a  property 
of  the  curves  used,  and,  as  mechanicians  or  mechanics 
only,  we  must  accept  the  mathematician's  statement  that 
it  does  BO.  Should  any  one  present  desire  to  follow  out 
the  inquiry,  he  may  refer  to Pfofeaaor 'Willis's  "  Principles 
of  Mechanism,"  or  to  Professor  Goodeve's  "  Elements  of 
Mechanism,"  both  published  by  Messrs.  liOngmans. 

One  difference  between  teeth  formed  upon  the  epicyclio 
and  involute  principles  may  however  be  stated.  The 
action  of  epicyclia  teeth  when  crossing  the  line  of  centres 
A  B,  and  therefore  when  in  the  act  of  transferring  motion, 
is  always,  at  T,  perpendiculiir  to  this  line  of  centres,  a  b, 
whereas  the  action  cf  involute  teeth  ia  always  in  the 


direction  of  the  common  tangent,  as  D  T  B,  Fig.   17. 
Hence,  owing  to  the  great  strain  this  oblique  piciseuie 

Euts  upon  the  shafts  to  which  the  wheels  are  keyed,  tlw 
itter  (viz.,  involute  teeth)  are  not  adapted  for  the  tz«oa- 
mission  of  pressure  or  the  communication  of  power. 
For  modifying  motion,  or  the  simple  commnnicataon  of 
velocity,  involute  teeth  are  valuable.  They  have,  too^ 
this  further  advantage,  the  tooth  of  one  wheel  may  be 
made  to  touch  both  back  and  front  of  the  other.  Sa|>pa« 
two  wheels  thus  perfectly  made,  then,  by  a  very  sliglit  in- 
crease of  distance  of  the  centres,  there  will  be  a  saffiaent 
spare  andclearance,  and  so  that  which  ia  sometimes  wrongly 
called  "backlash,"  will  be  reduced  to  a  minimum.  Hence, 
too,  with  involute  teeth,  what  the  microaoopist  oalb 
"loss  of  time,"  is  not  a  serious  inconvenience  to  the* 
worken  in  a  field  of  science  where  "  time "  ia  to 
valuable  that  none  can  be  spared  for  the  tolerance  cf 
what  the  mechanic  generally  considers  to  be  necr— ary, 
safe,  and  inconsideiable. 

Such  being  the  principles  which  govern  the  formatiaB 
of  teeth  in  general  use,  and  as  wheels  are  employed  ia 
all  extremes  of  varying  velocity,  an  inquiry  natnrally 
arose  at  a  very  ^arly  date — what    is  the  aixe  of  tiie 
smallest  wheels  in  any  system  which  shall  enaoze  th^  a 
second  tooth  is  coming  into  position  before  the  acting  or 
driving  tooth  has  quit  contact,  and  thus  that  Jarring  or 
shaking  be  obviated  which  occurs  when  there  ia  a  saodea 
transfer  of  the  source  of  motion  ?    Such,  in  fact,  as  may 
be  illustrated  by  the  periodic  brightening  of  a  gas  (lam* 
when  the  mechanism  of  a  gaameter  ia  not  well  amq^ad 
and  balanced.    The  mathematican  answers  the  iajBoy 
thus: — 

The  least  nnmbers  which  can  be  safely  employe! 

Of  involute  teeth  are tf 

„  epicyclio     „     IS 

„  cylindiio  teeth,  or  pins 6 

Pin-wheela,  as  deduced  in  F^.  13,  ought  always  to  1w 
followers  and  never  drivers.  The  reason  ia  very  azmpk^ 
and  may  be  illustrated' in  this  way.  If  you  take  a  ttiok 
and  draw  it  backwards,  with  the  end  resting  on  the 
ground,  you  can  do  so  easily,  but  if  yon  attempt  to  pmh 
the  stick  in  front  of  you  it  is  continually  being  sbakea 
or  stopped.  In  other  words,  if  the  stick  be  drawn 
towards  the  side  on  which  it  makes  an  acate  angles  the 
following  ia  smooth  and  easy.  If  the  motion  ia  towaidi 
the  obtuae  angle,  such  is  not  the  case.  It  ia  the  same 
with  a  pin  in  a  wheel. 

In  Fig.  13,  suppose  b  is  driving  A,  then  the  pin  would 
come  in  contact  with  the  tooth  (e  b  a),  and  in  <sder  to 
turn  the  wheel.  A,  it  would  have,  as  it  were,  to  rise  np 
the  hill,  from  i  to  a,  of  this  tooth.  It  would  have  to  do 
with  the  tooth,  practically,  what  yon  have  to  do  with 
the  stick  when  you  push  it  forward  over  the  Toag^ 
ground,  and  the  resistance  so  met  would  produce  a  con- 
stant jurring ;  whereas,  if  the  pin  slides  down  the  tooth, 
as  when  A  drives  B,  there  is  that  sliding  motion  which  is 
characteristic  of  toothed  wheels,  enabling  the  engineer 
to  attain  to  perfection  of  rolling  contact. 

So  much  for  the  teeth  of  wheels.  Those  teeth  slide 
on  each  other,  and  we  have  therefore  a  motion  oommn- 
nicated  by  sliding  only. 

It  is  obvious  that,  whilst  we  have  been  forming  theae 
and  similar  curves,  and  taking  portions  of  them  for  teeth, 
we  may  continue  them,  and  it  ia  possible  we  may  find 
such  continuations  useful  in  their  character  of  nlMmg 
surfaces.  They  re-appear  in  that  character,  and  reeeiTe 
the  name  of  cams.  A  cam  consists,  generally  speaking, 
of  a  curved  piece,  which  conveys  motion  to  a  pin  or  to 
another  curved  piece.  Here  is  a  curved  piece,  in  which 
a  is  the  centre  of  motion.  Observe,  the  pin  ia  connected 
with  a  bar  which  is  capable  of  being  did  between  two 
parallel  'guide-pieces.  If,  now  (re^rring  to  a  model), 
this  curved  piece  went  round  in  that  direction,  it  would 
raise  the  bar  between  the  two  guides,  but  if  the  curved 
piece  came  back  again  it  would  leave  the  bar  at  the 
point  to  which  it  hod  been  raised.    Place,  however,  a 
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curved  piece  oa  the  other  side,  and  by  that  means  the 
bar  wotild  be  brought  back.  That  is  celled  a  constrained 
cam.  There  is  one  on  the  table  which  forms  a  complete 
revolution,  and,  when  turned  round,  makes  an  arm  move 
backwards  and  forwards  with  a  velocity-ratio  determined 
acoording  to  any  prescribed  law,  which  may  have  been 
embodied  in  the  form  of  the  groove.  The  curved  cam  may 
drive  a  shaft,  or  it  may  move  an  arm,  or  the  same  cam 
may  be  applied  in  another  way.  If  the  curve  forming  a 
cam  was  passed  round  on  a  flat  sur&ee,  it  would  form 
what  is  allied  a  flat  screw-wheel.  It  may  also  appear 
in  another  form,  and  this  form  is  a  very  instructive  one. 
Here  is  a  piece  of  board,  about  the  size  of  a  page  of  the 
Journal  of  tht  Society  of  Aril.  There  is  through  the 
board  a  groove  which  passes  as  from  the  bottom  left- 
hand  comer  of  one  column  to  the  top  right-hand  comer 
of  the  same  column.  Let  there  be  a  pin  in  this  groove, 
and  let  it  be  fixed  on  a  bar  constrained  to  move  parallel 
to  the  lines  on  the  page.  Suppose  the  grooved  wood  to 
be  slid  for  its  whole  length  parallel  to  the  binding  of  the 
volume,  then  will  the  end  of  the  bar  have  travelled  the 
breadth  of  a  column  of  type.  In  this  is  a  straight-line 
cam,  and  it  is  one  of  a  very  old  form.  It  seems  to  have 
passed  out  of  use  for  a  long  time,  but  has  been  re-intro- 
dnced.  If  you  put  it  round  a  cylinder  it  becomes  a  screw. 
In  certain  processes  thescrew  is  notoonveniently  available, 
and  there  are  two  cases  known  to  many  of  you  in  which 
this  flat  or  inclined  plane  cam  is  used  for  the  purpose  of 
generating  screws — m  the  case  of  rifling  guns,  for  in- 
stance. The  rifling  down  the  gun  is  a  very  long  kind 
of  screw,  similar  to  the  one  on  wis  old  Chinese  cotton 
gin,  and  that  rifling  is  obtained  bv  the  use  of  this  straight 
cam.  In  the  fusee  barrels  of  watches  and  clocks,  the  screw 
that  takes  the  chain  is  also  obtained  from  ike  straight 
cam.  Yon  have  this  same  straight  cam  in  the  Ardii- 
medean  drill. 

As  was  said  just  now,  motion  is  given  to  pins  or  ban 
b^  means  of  these  cams.  It  is  easy  to  see  that  if  one 
pm  is  not  of  sufficient  strength  two  may  be  put  aide  by 
side,  or  three,  or  four,  until  at  length  you  reach  the  form 
which  ultimately  developes  into  half  a  nut,  and  that  half 
nut  is  used  in  Sir  Joseph  Whitworth's  lathes,  and  is  the 
mode  by  which  the  cutting  tool  is  adjusted  upon  the 
lathe,  we  half  nut  being  used  because  It  can  at  any  time 
be  lifted  out  of  gear  so  as  to  allo^  the  slide-rest  to  go 
rapidly  back.  We  ma^  multiply  or  increase  the  length 
of  thia  half  nut  and  diminish  the  length  of  the  screw, 
and  we  then  reach  the  rack ;  for  as  the  nut  increases  it 
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extends  into  a  rack,  and  the  screw  works  upon  the  raok, 
causing  it  to  travel.  We  may  also  curve  the  rack  round 
a  ring,  as  in  Fig.  19,  and  then  it  becomes  what  we  call  a 


worm-wheel,  and  we  get  the  ordinary  worm-wheel 
motion.  This  mechanism,  therefore,  has  altogether  re- 
sulted from  a  straight  slit  in  a  board  moving  on  a  plane, 


simply  by  throwing  the  elementary  parts  upon  curved 
Buruces.  The  screw  may  take  two  forma,  so  as  to  work 
either  trom  right  to  left,  or  from  left  to  right.  In  this 
piece  the  screw  or  worm  is  revolving  on  a  shaft  in  a 
horizontal  direction,  and  it  communicates  motion  to  a 
shaft  at  right  angles  to  itself. 

We  found  the  same  mechanism  in  that  old  Chinew 
churka,  or  cotton  gin ;  it  is  very  oddly  made,  and  of  very 
rude  constxuction.  In  it  are  two  screws,  viz.,  a  right- 
handed  one  gearing  into  a  left-handed  one,  acting  as  if 
they  were  toothed  wheels,  and  so  causing  two  shafts  to 
rotate  parallel  to  each  other. 

This  worm-wheel  motion  appears  in  a  variety  of 
forms,  and  it  is  g^enerally  employed  in  reducing  speed ; 
for  one  revolution  of  the  shah  only  allows  one  tooth  of 
the  wheel  to  pass.  You  may  remember  it  in  the  crane 
kindly  sent  from  Crewe.  There  was  a  very  high  velocity, 
which  had  ultimately  to  be  very  mateiialfy  reduced; 
and  the  latter  part  of  the  reduction  was  by  means  of  one 
of  these  worm  wheels.  This  is  therefore  a  mode  of  con- 
verting velocity  into  power.  The  perfection  to  which 
these  screws  have  attained  is  very  great ;  so  great  that 
practically  what  we  have  hitherto  Mlled  "  clearance  "  is 
dispensed  with. 

This  is  one  of  Mr.  Whitworth's  standard  measnring 
instruments.  We  have  a  screw  ptrfeotly  made,  working 
in  a  nut  ptrfteiljf  made ;  that  is,  aa  perfect  as  hands  can 
make  them.  There  is  a  certain  number  of  threads  upon 
the  screw,  say  60  in  an  inch.  If^  therefore,  this  wheel,, 
which  is  divided  into  100  graduations,  be  keyed  on  the 
end  of  the  screw,  it  would  divide  one  inch  into  100  times 
£0  parts,  which  would  be  fi,000 ;  so  that  one  of  these 
divisions  on  the  wheels  would  indicate  ,^o  of  an  inch. 
The  manufacture  of  the  apparatus  is  so  perfect  that  it 
is  capable  of  dividing  an  inch  into  10,000  parts.  It  is 
nsed  for  the  purpose  of  determining  gauges,  and  is  a 
case  of  cam  motion  applied  as  a  screw. 

These  cams  are  auo  employed  in  another  way  very 
different  to  that,  and  here  is  a  Swedish  machine  intended 
to  represent  some  of  the  phenomena  of  light,  heat,  and 
sound.  It  consists  of  three  rows  of  levers,  which  at  one 
end  work  in  a  series  of  cams  on  rollers,  and  by  turning 
these  cams  the  wave-like  motion  which  yon  see  is  pro- 
duced. 

This  is  another  very  useful  development  of  the 
same  thing.  Here  you  have  the  mode  by  which  the 
thread  is  laid  on  the  bobbins  in  cotton  spinning.  Yon 
will  find  the  pin  which  originated  the  nut  in  this  case  is 
one  only,  but  extended  to  a  flat  piece,  and  tiie  grooves  of 
the  screw  are  so  arranged  that  there  is  a  return  motion 
which  gives  a  varying  direction  to  a  bar. 

Here,  again,  is  another  which  differs  both  in  form  and 
name.    <m  turning  a  handle  at  s  in  Fig.  20,  the  uyright 

Fio.  20. 


bar,  o,  remains  steady,*  but  by  changing  the  angle  of 
this  plate,  F,  an  up  and  down  motion  is  produced.  This 
is  H  cam  acting  parallel  to  its  axis;  it  is  called  a  "  swash  " 
plate. 

In  this  machine,  Fig.  21,  are  the  arrangemenU  by  which 
gold  and  silver  coins  are  weighed  before  being  issued 
nvm  the  Mint  It  is  upon  a  much  hager  scale  than  the 
actual  machines,  and   has  been    kindly  lent   by  the 

•  In  tha  model  the  pitta  r  oonld  be  moTid  about  («)  and  plaeed  at 
right  aogloi  to  «,  or  In  a  horiiODtal  plane. 
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Kaster  of  the  Mint.  It  ma^fr  be  well  to  pirafiuie  any 
explanations  of  the  cam  oontrirancea  in  it,  by  a  atate- 
ihent  of  the  diconutanoes  nnder  which  the  machines 
are  nied. 

In  the  procesR  of  coining,  some  of  the  coined  pieces 
may  be  too  heavy,  and  some  too  light.  Snoh  irregn- 
IkntSiB  in  weight  most  be  within  vety  narrow  limits,  and 
by  means  of  mechanism,  constmoted  as  this  large 
inadiine,  it  is  determined  which  coins  are  too  heavy  or 
tbo  light,  and  must  not  be  allowed  to  pass  into  oirciila- 
fion,  and  which  may  so  pass. 

The  coins  are  placed  in  heaps ;  tliey  pass  down  a 
apout :  and  the  machines  take  com  after  coin,  and  give 
s  verdict  which  consigns  the  coin  to  the  pnbUo  for  use 
or  to  the  cmcible  for  remelting.  The  mechanism  is 
Mlf-acting,  being  driven  by  power  derived  from  heat. 
The  coins  are  weighed  at  the  rate  of  about  twenty  per 
minute.  In  theMintthere  are  nineteen  of  these  self-acting 
machines  at  work,  capable  therefore  of  weig^iing  22,800 
coins  per  hour. 

Aa  an  Olnsttation  of  what  is  required  fh>m  the 
mechanism,  we  may  take  the  case  of  arrangements 
being  made  for  weighing  sovereigns: — 

The  legal  weight  of  a  sovereign  is 

Leas  allowance 

Therefore  the  iroight  of  one  blank    — — — 

or  counterpoise  is  128'0744(a) 

Haking  a  similar  allowance  of  '2 

grains  for  excess,  has  led  to  the 

adoption  of  a  weight  oonsistinff 

of  a  pUttininm  wii«,  and  oallea 

"the  remedy,"  of  -4 

128-4744  (b) 
All  coins  bdow  the  weight  marked  (a)  are  too  light 
and  must  be  rejected. 

Again,  all  coins  above  the  weight  marked  b,  are  too 
beavy,  and  most  also  be  rejected.  It  will  be  observed 
that  a  coin  heavier  than  the  blank  and  "  remedy"  com- 
bined must  be  rejected.  Hence  one  blank  and  one 
"  remedy  "  wire  constitute  the  weight  on  one  side  of  the 
beam. 

Hechanism  similar  to  this  is  in  nse  at  some  banks,  and 
actuated  by  electricity.  In  one  mechanistic  respect  it 
differs ;  for  its  judgment  is  only  invited  as  to  a  ooin 
being  too  light  The  machines  at  the  Mint  are  axpert 
«t  keeping  &m  the  pabUc  ooint  too  heavy.    Thsefore, 


Gnlu. 

128-2744 

•2 


where  tbe  Mint  mechanism  has  three  connes  of  < 
open  to  it,  the  bank  machines  need  only  one. 

Let  us  now  turn  to  the  mechanism.*  and  fbllow  tte 
operations  in  weighing  these  metal  blanks,  which,  an 
our  representative  sovereigns : — 

It  will  be  observed  that  at  the  lower  end  of  s  ttate 
are  two  slits,  and  at  the  lower  end  of  a  only  one  slit. 

A  horisontal  bar,  rigidly  fixed  to  the  vertically  gmdad 
rod,  If  K,  haa  its  ends  passed  through  the  lower  end  of 
these  two  slits,  consequently,  if  at  any  time  the  scak- 
beam  is  out  of  level,  a  depression  of  this  vertical  bar,  k  x, 
will  restore  the  beum  to  the  leveL 

L  18  a  rocking  bar  attached  to  a  horizontal  slide, 
TLT.  If  this  slide  be  moved  from  the  reader's  left  hand 
towards  his  right  it  will  be  withdrawn  from  below  On 
coin  at  M.  If  now  it  be  moved  fit>m  right  to  left,  fie 
coin  will  be  advanced,  and  placed  upon  the  scale  pan,  r. 
Beneath  that  scale-pan  is  a  pair  of  nippers,  marked  4, 
by  the  action  of  which  the  pendant,  d.  and  conaequently 
the  beam,  a  a,  can  be  held  in  any  position. 

Such  is  an  outline  of  the  contrivances  attached  to  file 
"  weighing."       Let    us    now    turn    to    another   daa 
of   contrivances   which   have  reference   to   the   deter- 
mination  of  the  destiny  of  the   coin  being    weighted. 
Passing     one     through     and     the     other     near    tha 
upper  of  the  two  slits  in  the  pendant  s,   there  may 
be  seen  in   the   generxl    drawing  two  pieces  raaifad 
respectively  B  8  and  TT.  The  one  marked  s  8 passes  throorh 
tha  upper  slot  in  D.    The  one  marked  t  t  passes  ouiMe 
the  slot  in  d,  and  carries  the  chisel-shaped  end  r,  wiicb 
is  BO  counterpoised  that  when  free  the  right  bsad  sod 
preponderates.     8  is  called  an  indicating  flacer;  T  ■ 
called  an  indicator,      s  may,  when  permittm  by  tte 
mechanism,  fiJl  on  the  lower  part  of  the  slot  in  n,  tain 
by  a  projecting  piece  (not  shown)  carry  down  wi&  it  tte 
indicator,  t. 

If  we  now  pass  to  the  extreme  left  of  the  figai«,s 
curved  spout,  having  at  its  upper  end  a  wide  monu,  mn 
be  traced.  It  is  lettered  u,  xr.  At  the  lower  end  of  tkM 
spout  and  fixed  to  it  may  be  seen  three  notched  alsfa. 
The  spout  is  free  to  move  near  its  upper  end  aboat  a 
horizontal  axis  perpendicular  to  the  plane  of  the  paps. 
Dependent  upon  the  position  of  the  lower  extremity  of 
the  spout  is  decided  into  which  of  the  tiuee  troi^lis 


•TbToach  tbe  UMtamaf  Masn  Lonsnuna^ttaSotMraCAiti 
are  esftblad  to  ue  t)i«M  wo.  d-oati,  whldi  m«  taksa  taam  Ihe-t 
**  Dictionary  of  Arti  HaanihctiirflB,  and  Conuneroe." 
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Fio.  22. 


f 


la  Fisa.  n  An>  at, 
M  If,  li  tlw  (poat  for  Hweolnsi 
A,  A,  tb«  tnle  bc«n  renlnc  on  th«  kalfe^ge,  B} 
E,  k  nndant  cmnylng  tlw  tUak  Id  O  •  ftlmp. 
lo  H  M  tlM  "  reniMy  "  pmlonsly  nftmd  to. 
D,  •  pondutt,  havtnK  on  IM  top. 
P,  •  pUM  for  racopnon  of  tin  coin. 


{[•hown  on  the  liase-board  of  the  machine)  any  coin  paas- 
lag  doim  the  spout  ma^  be  diBcharged.  These  three 
troughs  are  the  respective  entrances  to  the  vessels 
ammged  to  receive  the  light,  the  correct,  and  the  heavy 
coina. 

Havuig  thus  described  the  general  construction  of  the 
cnneiitial  parts  of  the  weighing  and  distributing  arrange- 
menta,  we  may  torn  onr  attention  to  the  wheels  and  cams 
by  wluch  the  whole  of  the  previously  described  parts  dis- 
ohMge  their  appointed  duties,  and  in  the  required  order. 

I,  t,  Ij  I,  are  four  small-toothed  wheels,  the  three  upper 
ones  hemg  of  the  same  size.  On  the  axes  of  each  wheel 
are  two  cams,  lettered  x  and  %a,  r  and  o,  w  and  b. 
The  cams  have  very  varied  portions  of  their  circum- 
feremoea  struck  with  the  same  radius,  and  therefore  when 
that  portion  of  the  cironmfeience  is  upon  the  arm  no 
moticni  is  communicated,  x  and  xa  cause  the  bar,  l,  to 
rock,  and  thus  one  coin  is  placed  on  f,  and  slid  off  by 
the  second  coin  put  on  in  consequence  of  a  second 
rocking.  Assume  that  a  coin  is  on  f,  and  that  it  is 
too  heavy,  the  scale  beam  will  be  depressed.  This 
de^treasion  will  have  raised  not  only  the  blank  counter- 
poise in  o,  but  also  "the  remedy"  in  k.  So  important  and 
sensitive  is  the  action  on  "the  remedy," that  tiie  bearings 
shown  at  i,  Fig.  23,  on  which  the  small  "  remedy  "  wire 
rests  must  be  truly  horizontal.  This  is  secured  by  the 
three  levelling  screws,  as  shown  in  Fig.  23,  which  is  placed 
onder  b  in  Fig.  22.    To  return  to  the  weighing.    The 


Fio.  23. 


action  of  the  cam,  p,  releases  a  little  weig^  which  closes 


thenippers,a,andb(ddstheheam.  The  cam,  b,  then  acts,, 
and  8  tails  upon  the  upper  slit  in  d,  carrying  with  it  the 
chisel- shapea  end,  which  is  outside  of  the  slit  in  n.  The 
cam,  w,  now  allows  the  spont  n  c,  to  fall,  and,  in  the  caae 
assumed,  the  lower  notch  in  v  would  rest  upon  the  chisel 
end.  (The  drawing  shows  the  middle  notcn  so  resting.) 
The  destiny  of  the  coin  is  now  determined,  and  the  scue 
beam  may  be  restored  to  its  proper  level.  This  is 
accomplished  by  the  cam  o,  which  lowers  the  leveller 
attached  to  the  vertical  rod,  v,  v,  the  cam  r  having 
previously  opened  the  nippers  a.  This  leveller,  pressing, 
upon  the  lower  slots  in  the  pendants  d  and  b,  restores 
the  beam  to  horizontality.  It  will  now  be  seen  why  the 
portion,  s,  s,  which  decides  the  drop  of  the  spout  is 
double,  for  the  levelling  of  the  beam  at  this  stage  doea 
not  disturb  the  chisel  end  in  the  notch. 

The  beam  being  levelled,  the  cam,  r,  again  permits 
the  nippers  to  dose.  The  cam,  x,  advances  me  slide,  y,_t, 
and  wiui  it  another  coin.  Thus  the  one  on  f  is  dis- 
placed—it &lls  into  the  spout,  v,  v,  and  being  too  heavy  is 
guided  into  the  receptade  for  heavy  coins.  The  cam  w 
retoms  n  v  to  its  first  position ;  the  counterpoised  end 
of  T  T  causes  tiie  chisel-shaped  end  to  rise,  and  tho 
apparatus  is  restored  ready  for  another  operation. 

The  lecturer  illustrated  the  description  by  weighing 
metal  blanks,  some  of  which  were  too  heavy,  others  too 
light,  and  others  correct,  and  said  the  instrument  is  pro« 
duced  as  an  example  of  the  uses  in  mechanism  of  cams,, 
affording,  as  they  do,  periods  of  rest  or  of  impulsive 
action.  These  cams  are  found  in  many  machines.  They 
h«ve  also  been  employed  in  the  form  of  tappets,  for  the 
sudden  opening  and  dosing  of  the  valves  of  steant 
engines,  where  it  was  considered  that  the  action  of  the 
excentric  (another  name  for  a  particularly  formed  cam) 
was  too  gnduaL 

There  are,  however,  few  if  any  machines,  in  which 
cam  actions  have  been  more  successfully  employed  thaa 
in  the  largo  one  now  before  us.  It  is  for  the  making  of 
those  wire  combe  called  cards,  used  for  laying  the  fibr^ 
of  cotton  parallel  to  each  other.  A  consideratioin  of 
thia  machinemostbe  pos^toned  to  »  fatvw  < 


686 


JOURNAL  OT*  THE  SOCIETY  OP  AKP'si  JotT  6,  1872. 


AinnTAL  nrXEKHATIONAL  EXHIBITIOirS 


The  offices  of  the  Conunumonars  are  at  Upper  £en- 
mngton-gore,  London,  W.,  Major-General  Scott,  C.B., 
secretary. 

A  Series  of  Faetimiles  from  ancient  Roman  ntensils, 
lately  discovered  at  Hildesheim,  in  Hanover,  have  been 
contributed  within  the  hist  few  weeks  to  the  Reproduc- 
tion Court  of  the  east  picture-gallery,  by  Chriatofle,  of 
Paris.  The  shapes  and  applied  ornament  are  exceedingly 
beautiful,  and  well  worthy  of  attentive  study  by  the  art 
•tudent. 

In  the  same  court  are  two  copies  of  Hindu  columns 
«t  Delhi,  which,  besides  possessing  a  very  elabo- 
late  carved  character  of  considerable  merit  and  beauty, 
«ro  reproductions  of  the  well-known  K  V  T  B  Koeqne, 
near  modem  Delhi,  which  is  the  best  preservad  record 
of  the  conquest  of  India  by  the  Mahommedana  in  A.D. 
1193.  The  mosque  is  composed  of  the  stones  of  twenty- 
seven  Hindu  temples  destroyed  by  the  conquerors. 

Erenlag  Promenades.  —  On  the  occasion  of  the 
Evening  Promenade,  to  be  held  on  the  18th  of  July,  a 
short  sketch  of  the  Progress  of  Electric  Telegraphy  will 
be  given  in  the  Royal  Albert-hall,  in  addition  to  the 
vsiul  promenade  in  the  Picture  Galleries  of  the  Ex- 
hibition. Many  members  of  the  Literary  and  Scientific 
Societies,  interested  in  this  subject,  have  been  invited. 

Osnersl  Fnrposas  CommittM. — His  Royal  Highness  the 
Duke  of  Edinburgh  presided,  on  July  3rd,  at  Clarence- 
house  over  a  meeting  of  the  General  Purpesee  Committee, 
appointed  by  her  Majesty's  Commisrieners  for  tiie  Eixhi- 
bition  of  ISfil  to  carry  out  the  onrrent  series  sf  Amwial 
International  Exhibitions.  There  were  idao  piesent  Hia 
Boynl  Highness  Prince  Christian,  the  MnquM  of  Sipm, 
file  Marquis  of  Lansdowne,  Sir  Praueis  Sandford,  Mr. 
Bowring,  Mr.  Cole,  Dr.  PlavMr,  Mr.  Thring,  smd 
Major-General  Scott  (secretary). 


REPORTS  OF  THE  FRENCH  COMMISSIONERS 
ON  THB  INTERNATIONAL  KXHifilTiaN  OF 
187L. 

MM.  Osenne  and  Du  Sonmraratd,  tlie  Commiasaires- 
496n£raax  of  France  for  the  London  International 
Exhibition,  have  prevented  their  report  to  the  Miniater 
«f  Agriculture  and  Oommeroe.* 

The  volume  opens  with  tsie  offioisl  aeoomit  of  the 
interviews  and  correspondence  relating  to  the  scheme 
of  these  exhibitions,  and  to  the  space  allotted  and  tite 
rules  observed  by  the  Frendi  Coraraissionera  in'  tbe 
Exhibition  of  1871.  and  also  a  letter  addressed  by  the 
Frendi  Commissioners  to  the  British  Commission  in 
January,  1872.  relative  to  tiie  light  ct  sale  sad  removal 
0t  objects  exhibited. 

The  second  portion  of  the  work  contains  special  re- 
Iwrts  on  the  several  f^nat  divisions  of  the  XacfaibitiflB, 
that  on  Fine  Arts  being  by  M.  A^Mphe  VioIIet-Ie-Dno, 
architect ;  thnt  on  the  Applicatione  of  Art  and  Industry, 
by  M.  A.  Grayer ;  on  Coranio  Rfodttetiuus.  by  M.  De 
I^iyoes,  professor  at  the  Oonswvatoire  Dies  Arts  et 
Metiers,  tu  Paris ;  and  that  on  EdaeatioB,  ImreBtions, 
and  Scientilic  Discoveries,  by  M.  I^sofllon,  direeler  ef 
ihe  Ecole  Mnaicipale  Colbert. 

There  is  no  report  on  the  woollen  divisiMi. 

The  accounts  and  criticisms  on  the  Freneh  poiiioa  of 
Ihe  Exhibition   of  1S7I  w31  be  read  by  moay  with 
but  those  which  refcT't*  tiie  BngUsh 


will  undoubtedly  attract  most  attention  in  this  coon^. 
The  reporters  speak  with  perfect  freedom,  and,  it  vaj 
be  added,  impartiality ;  and  whOe  all  that  they  say  may 
not  be  accepted  literally,  there  is  much  in  the  ifl"^ 
to  cause  English  artists  and  artisans  to  think  seiioidiy 
on  the  guhjsots  deslt  with. 

Of  English  painting  in  general  M.  Viollet-le-PiMS,  like 
all  other  French  critics,  remarks  the  general  abaence  tt 
unity  of  style,  and  an  uncertainty  in  the  execution.  Afia 
some  critical  remarks  on  the  works  of  our  most  enunotf 
artists,  the  reporter  says  of  the  genn  class  of  worka  that 
English  artists  have  always  achieved  in  this  line  a  certain 
amount  of  success,  but  that,  as  in  the  modem  'KngtiA 
novel,  the  truth  is  often  found  side  by  side  with  caricatan. 
In  some  of  these  works  there  are  scenes  which  are  treated 
with  great  cleverness,  which  attract  and  strike  Um  ob- 
server at  first  by  their  power,  but  which  afterwaidt 
repel.'  On  the  other  hand  M.  Viollet-le-Duc  admits  that 
certain  painters,  whom  he  names,  amongst  otheta,_  ex- 
hibit gMat  truth,  energy  of  expression,  and  <-a|whiKtiM 
of  ezacntico,  whiuh  seem  to  him  to  have  been  inspired  bj 
a  profound  study  of  the  works  of  Rembrandt.  Modentt 
praise  ia  bestowed  on  the  hindscapes.  while  the  maiiae 
pictures  are  pronounced  as  being  generally  treated  in  a 
superior  manner. 

Of  the  water-colour  artists,  the  reporter  dedares  ttst 
as  able  practicians  they  are  still  pre-eminent ;  bnt,  lib 
all  other  true  critics  and  connoisseurs  he  entreats  fhem 
to  remain  water-colour  artists,  and  not  to  atteaij<  to 
imitate  the  tones  and  the  efi'ects  of  ojl  paintiiw.  Ihe 
grand  advantage  of  water-colour  drawing,  he  aai^pte 
be  naturally  clear,  limpid,  and  fi^esh ;  this  most  fiscioas 
quality  should  be  preserved. 

English  glass  painting  receives  fair  pndae  at  tiukHdi 
of  the  reporter. 

Statuary  he  regards  as  an  exotic  in  fbgiaBd^iM 
while  speaking  favorably  of  the  work  of  a  doMtt  B^^ 
artists,  he  says  that  they  do  not  form  a  school,  tttf  ate 
say,  a  centre  of  influence,  originality,  and  ednratio*.  tii 
word  originality  seems  strangely  placed  in  the  sAa** 
sentence.  The  reporter  addn,  white  marUe  sujas^rf 
place  in  these  fogs,  and  unveiled  ^nres  seem  to^shJT* 
under  the  pale  sun  of  London.  The  English  wffl  nevw 
produce  good  sculpture  until  they  are  peiswitid  that  flie 
North  requires  a  different  mythology  frwa  Jwt  at 
Parnassus.  English  wood-carving,  on  the  contiary,  caBs 
forth  the  reporter's  warm  admiration;  itiaofleB,]M  T*, 
energetic,  and  seems  to  partake  of  the  sap  of  the  li^MMi 
oak  or  the  elm  from  which  it  is  created. 

Of  all  the  ornamental  manufactures  shown  %y  Ona( 
Britain,  none  call  forth  such  revere  strictarea  as  Oa 
prise  cups  or  racing  plate,  which  are  declared  to  JXMM 
almost  all  the  fsults  that  can  possibly  be  foitpgdia 
tiiem.  M.  VioUet-le-Dnc  speaks  well,  however,  tf^mm 
of  our  superior  goldsmith's  work,  and  alao  of  oar  en- 
amelled and  other  chnrch  metal  work. 


V*ils,Jalas0la7«, 


t,  siipsr.niyal  S 


•n^nr  pacts. 


ca,ttn. 


Like  all  artists,  M.  Viollet-le-DucpxpreaefsfhstWM* 
admiration  of  the  exquisite  productions  of  India  and  Aa 
East  generally,  but  deplores  the  dangen  with  wSnc&it 
is  now  menaced  by  the  introduction  of  Eare|Man  loH^ 
which,  he  truly  ssys,  detracts  from  the  originaK^  o**» 
work  of  the  artista  of  those  regions  without  aaOBg  te 
development  of  their  intelligence. 

M.  VioUet-le-Dnc  is  natnrally  enough  led  fa  tbm  OOB- 
elusion  of  this  report  to  some  remarks  on  the  M  nsenms  rf 
South  Kensington.  Be  visited  EngUnd  in  1862,  sad 
like  M.  M£rim£e.  the  reporter  in  the  fine  art  portioBflf 
that  Exhibition,  he  expressed  in  print  some  fears  of  ft« 
effect  on  France  of  the  ac-tive  and  intelligent  roncarreoM 
of  that  establishment.  Now,  after  »  se<-ond  visit,  hisopsdoa 
is  altered,  and  he  declares  that  Fiance  has  notlMK 
to  fear  irom  the  kind  of  teaching  prodoced  at  Seatt 
Kensington  and  in  the  schools  connected  with  the  it- 
partment.  The  remarks  an  far  tm)  lun^  forqnotaiisa 
here,  and  nHl  donbUess  be  read  by  all 
interest  in  the  snbjeot  of  art  ednoHticn, 
T)f  tte  vaWcBBi  ifBI  be  widost 


una  for  qnotaosa 
I  who  Uke  a  ds« 
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paaaages : — "  It  is  in  our  opinion  an  ntterly  false  idea, 
that  of  creating  un  *  industriHl  urt.'  There  is  no  such 
thins  as  iniJustrial  art.  Industry  borrows  the  genius  of 
artTdreaSfS  itself  up  in  it,  and  ennobles  itself,  but  it  does 
not  control  or  direct  it ;  or,  if  it  does,  it  denaturalises  and 
corrupts  it."  Spexking  uf  the  magnificence  and  liberality 
of  the  South  Kensington  establishment,  the  reporter 
says : — "  They  compose  from  the  collections  a  series  of 
rare  and  pr>-cioiu  models,  but  these  treasures  are  wasted 
by  interpretations  which  exhibit  inability  and  want  of 
discernment."  He  denounces  the  misapplication  of  pro- 
ductions of  the  old  artists  to  naes  to  which  they  are 
totally  un6t,  and  adds,  "  If  this  is  what  is  called  indus- 
trial art,  it  consists  in  a  determined  absence  of  method 
and  forgetrulness  of  proportions  and  harmony." 

U.  A.  Oruyer,  who  is  the  reporter  on  the  Applications 
of  Art  to  Industry,  in  his  opening  remarks,  gives  bis 
adhesion  to  the  scheme  of  the  present  series  of  exhibi- 
tions, and  against  uniTPTSnl  monster  getherings,  which 
he  deidarea  the  Paris  Exhibition  of  1867  to  have  proved 
to  be  dangerous. 

The  reporter  says  very  little  of  Engiliah  industrial  art 
till  he  arrives  at  the  division  of  ceramic  ware,  when  he 
at  once  frankly  admits  the  immense  progreas  which  bus 
been  made  in  art,  and  attributes  it  in  a  great  measore 
to  the  teaching  and  the  inflaence  of  the  South  Kensing- 
ton Museum.  The  Wedgwood  ware,  in  its  original 
form,  is  fairly  estimated,  and  its  defects,  from  an  art 
point  of  view,  well  pointed  out,  but  the  modem  forms  of 
it,  and  especially  the  shades  of  colour,  are  serioo^ 
ootioised.  The  grounds  alone,  says  the  raporter,  have 
changed  their  tints,  and  not  with  advantage.  The  very 
pale  blue — almost  grey — of  the  old  ware  has  been  re- 
ylaoed  by  a  cold,  hard,  deep  bine ;  the  green*  are  pale, 
and  a  greyish  black,  which  weakens  the  coatonn,  haa 
been  nbaiirBted  for  ebony  Uaek  of  furmer  days.  Thos, 
in  the  case  of  statuettea  and  vaaea,  we  have  no  more  of 
those  firmly  tinted  p&tes  so  propitioos  for  modelling,  and 
in.  siaiple  bas-reliefs  no  more  of  theae  gentle  tnmaUioaa 
between  the  snbjecte  and  the  grouad.  This  fabrication, 
he  adds,  has  grown  old.  Antiquity  of  the  time  of 
Qeiage  III.  no  lunger  satisfies  as.  What  pleases  us  of 
the  18th  century  is  the  period  itself ;  as  to  its  manner  of 
Yiewiafir  antiquity,  it  appears  to  as  Calae. 

Of  other  kinds  of  wara,  M.  Grayer  speaks  in  high 
pisiae.  In  1861  he  says  the  poroeluin  of  Sivres  was  the 
object  of  almost  exclusive  admiration ;  in  the  ExhibiticMi 
of  1871,  the  J&iglish  pcreelain  rivals  the  finest  we 
(France)  can  produce.  Thus,  while  we  loasain 
stationary,  the  English  work,  and  work  incessantly, 
and,  less  fitvoared  than  we  are,  wrest  from  natnre, 
"ky  ze-donbled  ardour  and  application,  that  which  she 
seems  to  refuse  to  them.  Science  has  revealed  to  them 
all  the  secrets  oip&U  iuee  uni.  piu  tmdie,  of  the  prepa- 
ration of  oxide  and  the  metallic  composition  of  fluxes. 
1b»  porcelain  of  Mr.  Mintom  is  genecully  happy  in 
form  and  very  fine  in  colour.  The  tnrquoise  blues  in 
particular  is  remarkable  for  the  intensity  of  its  hne.  On 
these  rich  bodies  swans  of  dazzling  whiteness,  storks, 
herons,  red  parrots,  with  green  wings,  branches  of  wild 
briar,  mshes,  eglantine,  clematis,  butterflies — all  the 
ooloun  which  nature  haa  been  pleased  to  bestow  upon 
OB  to  charm  and  astonish  the  eye — are  produced  with  a 
Jtti-ing  that  is  almost  always  successful.  The  artists 
who  direct  these  decorations  do  not  shun  contiasts,  how- 
ever violent,  and  in  that  they  follow  the  models  of  the  East, 
which  they  have  stanied,  and  from  which  they  derive 
their  inspiration  without  reproducing  them  literally. 
The  pieces  of  porcelain  in  pale  green  celadon,  decorated 
with  white  enamelled  figures  modelled  in  the  pate,  also 
deserve  notice.  I  woold  point  out  also,  on  these  same 
celaden  grounda,  black  medHllions,  with  very  fine 
bloe  relieo,  and  garlands  of  flowers  and  foliage  also  in 
relief. 

The  works  of  other  potters  are  also  mentioned  with 
much  admiration,  and  the  remarks  are  samnwrised  in 
Haa  CoUawi^  paiagnpha. 


Generally,  English  porcelain-makers  do  not  aim  at 
lar^  objects ;  they  are  right.  They  are  in  a  good  road 
of  imitation.  They  take  mostly  their  models  wherever 
they  find  them,  in  ancient  Chinese  or  Japanese  ware,  in 
Saxon,  and  above  all  in  the  French  porcelain  of  the  18th 
century.  Not  that  the  English  manufactures  gives  us 
old  Saxon,  or  our  old  Sevres ;  but  they  know  now  what 
they  were  worth,  as  regards  delicacy  and  taste ;  they  are 
fond  of  the  forms;  they  seek  to  penetrate  the  spirit; 
they  labour  to  extract  the  essences.  Still  the  archaic 
forms  are  not  without  temptation  for  the  English  ^otteis^ 
but  when  they  yi^  to  the  temptation  they  miss  the 
mark.  The  statuettes  in  biscuit  are  abundant  in  the 
Exhibition,  and  sometimes  it  is  at  the  sacrifice  of  ancient 
art  that  the  English  taste  satisfies  itself.  _  This  pite, 
which  is  milky  and  soft  in  appearance  ill  suits  the 
austere  contour  of  the  anti(^ue.  The  Oreek  or  Bomaa 
spirit  leaves  a  fidse  impression  in  kaolin ;  the  image  of 
the  renaissance  is  reflected  therein  but  palely ;  the  17th 
century  would  recognise  itself  with  a  grimM%.  The 
imaginative  works  of  the  far  East  excepted,  and,lookiiig 
only  to  the  history  of  western  technologies,  porcelain 
and  the  18th  centnry  seem  to  have  been  made  for  each 
other.  With  this  postulate  we  have  only  to  mount  to 
the  sources,  to  take  inspiration  from  the  best  model% 
and  try  and  adapt  them  to  our  wants  and  our  tastes. 

Beyond  the  limit  of  the  delicate  and  somewhat  limited 
fabrication  of  porceltiii,  the  English  oeiamiats  claim  t» 
be  the  the  first  potters  in  the  world,  and  they  are  so  ia 
truth,  and  by  far,  by  the  importance  of  the  works  which 
they  undertake,  and  are,  moreover,  in  the  -may  of  becook- 
ing  so  by  the  quality  of  their  produoticms,  uir  reeervi^ 
tion  being  made  for  some  exceptions  which  we  daim  for 
France. 

The  EngB^  potters,  says  M.  Gruver,  have  madf 
enormoas  progress,  and  accompliahed  great  things. 
They  alone  would  prove  the  utility  of  an  establishment 
so  well  provided,  so  magnificently  endowed,  as  the 
South  Kensingten  Museum.  If  Franca  still  pesseaa 
ceramists  who  stand  first,  her  ceramic  industries,  takea 
as  a  whole,  are  now  surpassed.  It  is  not  the  same  with 
respect  to  the  greater  fiaxt  of  other  applications  of  art  to 
industry.  France,  though  seeing  her  rivals  growing  nj» 
around  her,  is  far  from  having  found  her  masters.  It 
remains  with  her  to  continue  the  arbiter  of  taste,  hot  she 
must  hasten  to  learn  and  to  work.  The  efforts  made  by 
the  English  during  the  last  twenty  years  have  no^ 
moreover,  produced  all  that  they  migiit;  and  the  re- 
porter proceeds  to  explain  what' he  consideis  to  he  the 
reason  of  this. 

The  exhibition  itself;  he  says,  gives  eyidense  of  tha 
inherent  fiiults  which  reside  in  the  Kensington  system. 
He  caasidera  the  admixture  of  picture  galleries  and 
museums  of  sculpture  with  collections  of  decorated 
workmanship,  however  excellent  in  themselves,  a  great 
mistake,  and  as  having  prevented  the  Kensington 
Museum  irom  producing  all  the  results  expected  man 
it ;  and  he  blames  his  own  countrymen  for  being  indined 
to  follow  much  the  same  road.  Art  is  bent  under  the 
yoke  which  we  all  submit  to,  that  of  money.  We  talk 
more  of  the  market  price  of  works  of  art  than  of  iBsthetio 
value.  Applying  the  reasoning  to  France,  he  adds : — 
"  Let  OS  keep  art  pure  in  our  museums,  like  a  treasure 
which  must  be  keri  aloof  from  all  profane  contact  Let 
us  bring  back  the  dignity  of  art,  and  our  decorative  arts 
will  recover  their  importance  of  themselves.  Let  oa 
have  our  Kensington,  but  let  us  keep  oar  Louvre ;  let 
us  have  our  decorative  arts,  but  let  us  preserve  art 
independent  and  disinterested ;  let  us  perfect  onr  pro- 
fessional education  in  drawing,  but  touch  not  our  scnool 
of  fine  arts  except  to  raise  it  and  give  it  back  its 

prerogatives. The  essential  thing  is  art  itself— ait 

regarded,  I  repeat,  without  any  oonsideration  of  appli- 
cation or  specalatios.  Make  art  grand  and  pure,  and 
you  will  have  in  addition,  and  consequently,  good  and 
charming  industrial  arts.  Have  not  all  the  great  ^o«h* 
of  art  left  us  admirable  technologies  P* 
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The  special  report  on  ceramic  prodnctioiu  is  by  M. 
Victor  de  LuTnes,  professor  at  the  Conservatoire  des 
Arta  et  Metiers,  and  all  who  desire  to  know  the  history 
of  modem  ceramic  art,  and  to  comprehend  the  techni- 
calities of  the  mannfitctore,  should  read  this  report  with 
attention.  This  portion  of  the  report  concludes  with 
the  following  scientific  and  commercial  account  of  the 
feldspar  and  kaoUnic  scone  of  the  Montebias  mines,  in 
the  Deparbnent  of  the  Creuse: — "The  conglomerate 
fbldspauiic  sand  forms  a  long  bed  running  in  the  north- 
eastern direction,  and  with  an  inclinxtion  of  about  45° 
to  the  north-west.  The  bed  is  encased  by  granite  of 
moderate  hardness.  Above,  between  the  sand  and  the 
granite,  is  a  stanniferous  vein  of  from  60  to  90  centi- 
metres, and  containing  oxide  of  tin  and  quartz,  and  red 
feldspar.  The  sand  presents  two  varieties,  specimens  of 
which  were  shown  at  the  3Szhibition  of  1871.  The  hard 
variety  is  a  mixture,  with  fine  grains  of  70  to  80  per 
cent,  of  white  arthose  fddspar,  and  20  to  30  per  cent,  of 
quartz,  with  a  few  specks  of  white  mica ;  the  other 
Tariety  only  differs  from  the  former  by  the  presence  of  a 
small  per-centage  of  very  white  kaolin  disseminated 
through  the  mass.    This  kaolin  bakes  white. 

"The  alkaline  element,  according  to  the  analysis  of  H. 
Moissenet,  of  the  Ecole  dea  Mines,  amounts  to  5-86per 
cent. ;  potash  is  '  the  predominating  element.  The 
mine  is  so  worked  aa  to  prevent  any  admixture  of 
minerals  with  the  stone,  and  the  quantity  at  present 
available  is  from  18,000  to  20,000  tons.  Two  other 
apecimena  exhibited,  which  had  been  burnt,  together 
with  specimens  of  pottery  in  which  the  mineral  had  been 
employed,  prove  that  it  could  be  advantageously  used 
in  ceramic  manufacture.  This  stone  is  sent  from 
Hontebraa  to  Vierzon,  and  Limogos,  at  the  cost  of  6-1 
to  7'50  francs  for  carriage.  The  ships  which  carry  the 
china  clay  of  Cornwall  to  Bordeaux  might  carry  back 
this  stone.  The  cost  for  Bochefort  is  14-80  frs.,  and  for 
Bordeaux,  14-18  frs.  per  ton. 

"  The  first  trials,  made  in  the  year  1869,  in  the  porce- 
lain works  of  Vierzon,  were  suiBSciently  satisfactory  to 
induce  many  potteries  in  that  part  of  the  country  to 
adopt  it  as  raw  material." 

Of  the  British  porcelain,  Professor  de  Luynes  says, 
that  the  first  view  of  the  china  services  produces  a 
singular  impression,  from  the  uniformity  of  &e  decora- 
tions and  their  cold  elegance.  Here  we  see  the  taste  for 
the  correct  pushed  to  its  extreme  limit,  which  does  not 
exdnde  in  certain  oases  perfection  of  manufacture. 
Bnglish  porcelain  may  be  regarded  as  composed  of  a  fine 
fiuience  p&te,  to  which  is  added  about  45  per  cent,  of 
phosphate  of  lime.  It  receives  a  softplombiierous  glaze, 
and  lends  itself  to  decoration  almost  as  .well  as  the 
porcelaine  tendrt  of  old  Sevres.  The  turquoise  blue,  so 
pale  on  hard  porcelain,  the  rose  Dn  Barry,  which 
approaches  violet  on  the  same  ware,  are  applied  with 
advantage  on  the  English  porcelain,  and  form  the 
principal  part  of  the  grounds  in  the  articles  exhibited, 
with  respect  to  gold,  M.  Luynes  wisely  protests  against  the 
'fitlse  mode  often  adopted  of  covering  parts  of  vases,  feet. 
handles,  &c.,  with  gold,  thus  taking  awuy  all  character  of 
china  (a  bad  habit)  which,  unfortunately.  Si vres  has  been 
greatly  guilty  of  herself.  We  may  add,  with  some 
restrictions  it  must  be  admitted  that  amongst  the  English 
products  are  some  of  a  very  high  order.  M.  de  Luynes 
'then  notices  the  chief  productions  of  the  various  exhibi- 
tions, and  speaks  in  very  high  praise  of  much  of  the  ware. 
its  forms  and  decorations.  The  decorated  tiles  and 
slabs,  the  terra-cotta,  and  especially  the  brown  stone 
ware  of  Vauxhall,  &c.,  are  all  highly  landed. 

The  report  on  the  two  divisions  of  educational  modes 
and  materials,  and  scientific  inventions,  is  by  M. 
Focillon,  the  director  of  the  Ecole  Colbert,  Paris.  As 
regards  the  modes  of  teaching  in  the  primary  schools  of 
France  as  well  as  of  England,  and  most  other  matters 
connected  with  education,  M.  Focillon  is  a  very  aevrn- 
critio,  but  his  report  is  not  fitted  for  extraction ;  it  dtonld 
Miead  in  its  entirety. 


The  English  instruments  for  scientiflo  edn 
noticed  at  length  and  with  much  praise. 

In  the  report  on  scientific  inventions,  U.  FociOae 
confines  his  remarks  almost  entirely  to  France,  aad 
refers  his  readers  to  the  English  lenorts  for  the  i€j«t.  _ 

Taken  altogether,  the  volume  of  reports  ia  qneatioo 
must  be  regarded  as  an  important  addition  to  titc 
literature  of  international  exhibitions. 


EZHIBITIOH& 


Proposed  International  EzMbitioni.— A  great.  ezU- 
bition  is  announced  to  be  held  in  Philadelphia,  in  the 
year    1878,    the  centenary  of   the  declaration    of  in- 
dependence, to  open  on  the  19Ui  of  April,  the  annivemry 
of  the  battle  of  Lexington,  and  close  on  the   19th  m 
October,  the  day  of  the  surrender  of  ford  OomwaBis. 
In  the  accounts  given  in  the  journals,  it  is  stated  that 
the  last  day  for  applications  for  space  ia  fixed  for  the  46 
of  March,  1874,  and  that  all  the  works  of  art  and  goods 
to  be  exhibited  must  be  delivered  in  Philadelphia  by  the 
Istof  January,  1876.    This  last  date  must  be  a  mimnBl, 
or  the  whole  account  looks  like  a  hoax.     A  groat  exhitt- 
tion  is  also  spoken  of  at  Calcutta  ;  if  there  be  anrtnitl 
in  this  rumour  it  will  doubtless  soon  be  make  kdows 
ofi&cially. 

Copenhagen  Exhibition. — ^The  second  great  &n£- 
navian  exhibition  opened  on  the  13th  nit,  •miAtmH^- 
able  ieUtt,  there  being  about  six  thousand  peiaoM|RMt 
and  the  city  being  hnng  with  flags  of  all  natioM.  ue 
exhibition  is  sita>tted  in  a  park  in  which  are  a  nantev 
ch&lets,   rustic  and  other  pavilions,  and  Swedah  »4 
Norwegian  monuments,  surrounded  by  ti«ee,  gna,  «>* 
water,  making  up  a  charming  enumbU.     There  are  caHs- 
restaurants  b«th  within  the  exhibition  building  sad  is 
the  g^unds,  and  the  view  from  the  exhibition  ia  boondsd 
by  the  fine  trees  of  Tivoli  Gardens,  the  great  pallie 
promenade  of  Copenhagen.    The  King,  accompanied  by 
the  Prince  Eoyal,  the  Princess  Boyal,  and  the  young 
Prince  Valdemar,  attended  the  ceremony  of  inangumiaii, 
and  the  royal  party  was  received  at  the  mtnnce  by  the 
principal  Ministers,  the  Commission  of  the  exbibitian, 
the  diplomatic  corps,  and  the  civil  authoritiea.    T**** 
was  a  profusion  of  music  from  three  orchestiaa,  suppocted 
by  twelve  hundred  choristers. 

The  Paris  Salon. — Those  who  have  the  iU-lnck.  <x 
something  else,  to  have  their  works  excluded  from 
public  oxhibinon.  are.  naturally  enough,  inclined  to  find 
fault  with  the  jury,  and  to  look  upon  themsalres  as  ill- 
used.  This  is  the  case  with  many  persons  this  year, 
and  the  jury,  in  order  if  possible  to  meet  the  wishes  of 
their  confreres,  have  petitioned  the  goy^emment  to  allow 
a  gallery  to  be  set  apart  for  the  exhibition  of  the  works 
refused.  In  answer  to  this  appeal,  M.  Chailea  Blanc, 
Director  of  Beaux  Arts,  has  replied  that  such  an  exhi- 
bition would  be  contrary  to  the  spirit  of  the  regnlatiooi 
by  which  all  contributors  agree  to  abide  by  the  deciaiaa 
of  the  jury,  and  that  the  government,  in  grantinf^  soift 
a  request,  would  be  assuming  a  power  which  it  has 
already  declined,  leaving  the  jury  perfectly  free  in  its 
action.  M.  Blanc  adds,  moreover,  that  such  an  exhibitioo 
would  be  incomplete  unless  the  whole  of  the  rejected 
works,  nearly  2,000,  were  to  be  shown ;  whereas  th« 
painters  of  all  but  351  works  have  already  acqaiescedis 
the  decisions,  which  means,  probably,  that  they  haw 
taken  homo  their  works.  Xiistly,  that  such  an  exhi- 
bition would  cause  an  outlay  which  has  not  been  pio- 
vided  for  in  the  budget.  The  main  portion  of  M.  Blane'i 
argument  has  been  supported  in  advance  by  a  fbnner 
act  of  the  government.  Some  few  yean_  since,  tb? 
refused  pictures  w^-re  allowed  to  be  exhibited  in  side 
galleries,  and  a  more  painful  exhibition  it  vonid  bs 
difficult  to  imagine ;  nearly  the  whole  of  the  ttjt^ti 
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iroika  were  withdrawn,  and  the  remainder  proved  pretty 
dearlj  that  the  painters  of  them  had  no  ability,  or  ex- 
perience, and  no  eye  for  the  absurd.  The  jury,  with 
VL.  Meaaionier  at  their  head,  have  also  proposed  a  free 
ixhibition,  to  he  permanent  in  itself,  hut  no  work  to 
remain  there  more  than  three  months,  the  price  of  ad- 
mission to  be  half  a  franc  on  ordinary  days,  bnt  the 
exhibition  to  be  open  gratis  on  Sundays  and  /ttt  days. 
It  is  not  believed  in  Paris  that  such  a  plan,  which  has 
already  been  tried  more  than  once,  would  succeed.  It 
is  strange  that  the  immense  body  of  Paris  artists  have 
never  been  able  to  establish  free  societies  for  exhi- 
bition of  the  works  of  their  members,  like  those  which 
are  so  numerous,  snccessfol,  and  increasing  in  number 
in  Ijondon. 


PEINCE  CONSORT  UEHOBIAL. 

It  will  be  within  the  memory  of  the  majority  of  the 
members  of  our  Society  how  deep  and  sad  an  interest 
the  Society  took  in  the  proposition  to  raise  a  National 
HemoriHl  to  the  Memory  of  His  Soyal  Highness  the 
Prince  Consort,  who  had  been  for  so  many  years  Presi- 
dent of  the  Society.  Ten  years  have  passed  since  the 
firbt  steps  were  taken  to  raise  a  fund,  and  on  Monday 
last  the  shrine,  after  a  design  by  Mr.  Gilbert  Scott,  RA., 
'which  has  been  raised  in  Hyde-park,  near  to  KensiiiKton- 
Kardens,  directly  in  front  and  over-looking  the  Royal 
Albert  Hall  and  Horticultural-gardens,  was  thrown  open 
to  the  public,  after  a  private  inspection  of  the  same  by 
Her  Most  Gracious  Majesty  the  Queen. 

The  fjstire  of  the  Prince  Consort  is  not  yet  in  its 
place.  The  model,  by  Mr.  Foley,  was  placed  in  position 
m  July,  1870,  and,  after  a  few  modifications,  was  ap- 
proved of.  Owing,  however,  to  the  artist's  illness,  its 
casting  in  bronze  has  been  delayed,  and  it  is  probable 
that  it  will  not  be  erected  till  another  year  has  elapsed. 

There  is  no  necessity  to  enter  into  an  account  of  how 
{he  memorial  fund  was  raised ;  a  reference  to  vols.  10 
and  1 1  of  the  present  series  of  the  Journal  will  give  all 
the  pnrticulan.  Suffice  it  to  say  that  a  fund  was  started 
at  the  Mansion  House  by  the  then  Lord  Mayor  (Cubitt), 
to  which  the  Society  of  Arts  gave  1,000  guineas,  and 
which  realised  £35,000.  In  addition,  the  Society  formed 
an  organisation  throuithoat  the  kingdom  and  the  colonies, 
whnreby  a  sum  of  £12,000  by  small  subscriptions  was 
coUecte<t,  and  Parliament  voted  £50,000.  The  estimated 
cost  of  the  design  was  £120,000. 

The  monument  is  elevated  upon  a  lofty  and  wide- 
spreading  pyramid  of  steps,  firom  the  upper  platform  of 
which  rises  a  podium,  or  continuous  pedestal,  surrounded 
by  sculpture  in  Hlto-reh'evo.  representing  eminent  artists 
or  all  ages  of  the  world.  The  figures  are  about  six  feet 
high,  arranged  in  historical  groups  in  their  several  classes 
of  Painting.  Sculpture,  Arehitecture,  Poetry,  and  Music. 
On  the  level  platform  round  which  these  groups  cluster 
IS  erected  the  gorgeous  canopy  under  which  the  statue 
is  to  rest  Fnur  pillars  of  polished  granite  bear  aloft 
the  four  main  arches  of  the  canopy.  Each  side  is  ter- 
minated by  a  gable,  the  tympanum  of  which  contains  a 
larife  picture  in  mosaic,  its  mouldings  being  richly 
decorated  with  carving,  and  inlaid  with  mosaic  work, 
entmel.  and  polished  gem-like  stones,  in  accordHuce  with 
the  chiiracteristios  of  a  shrine.  The  intersecting  roo& 
are  CDVered  with  scales  of  metal  richly  enamelled  and 
gilded,  with  crestings  of  gilt  be:iten  metal  in  rich  leaf- 
work.  The  structure  is  crowned  by  a  lofty  spire  of 
^'tabernacle  work,"  in  partially  gilt  and  enamelled 
metal,  terminating  in  the  cross  aforesaid,  which  reaches 
to  the  height  of  180  feet  above  the  ground. 

The  adornment  of  the  podium  with  emblematic  or 
representative  figures  in  alto-relievo  u  among  the  most 
important  of  the  distinct  Inhours  that  have  been 
subordinate  to  that  of  the  designer.  This  task  has  been 
divided  by  two  sculptors— Mr.  Armstead  and  Mr.  J.  B. 
Philip— the  former  having  illustrated  painting,  poetry, 


and' mono ;  while  the  latter  has  given  a  chronological 
history  of  the  kindred  arts  of  the  sculpture  and  the 
arohitectnre.  The  base  of  the  shrine  is  a  square,  each 
oomer  of  which  has  an  oblong  projection,  with  three 
sides  or  fitoes.  Counting  the  four  principal  lengths, 
given  by  the  sides  of  the  square  itself,  there  are 
sixteen  unequal  divisions.  Mr.  Philip  has  overcome 
the  difficult  of  a  chronological  sequence  of  costume, 
which,  in  the  treatment  of  two  subjects,  might  have 
led  to  a  mingling  of  extreme  antiquity  and  compara- 
tive modernism,  oy  making  his  point  of  departure 
from  the  middle  angle.  His  two  histories  read  off 
in  different  directions,  arohiteoture  running  to  the  left 
and  sculpture  to  the  right.  Starting  from  the  north- 
west oomer,  there  is  Sennacherib,  as  the  founder  of 
the  palace  of  Nimrond,  and  Nitocris  with  a  model  of  a 
pyramid  resting  in  her  lap ;  King  Cheops,  Bezaleel  stands 
for  the  building  of  the  Tabernacle,  and  Hiram  for  the 
Temple.  The  first  of  the  line  of  fig^urea  representing 
sculpture  illustrates  the  origin  of  processes  in  different 
materials,  as  moolding,  modelling,  and  carving;  one 
holding  a  matrix,  another  a  chisel  and  mallet,  and  a  third 
the  model  of  a  small  statue,  supposed  to  be  of  terracotta. 
Then,  in  proper  historical  progress,  come  the  sculptors  of 
aU  ages,  central  positions  being  filled  by  Phidias,  Michael 
Angelo,  and  Bernini,  with  a  group  consisting  of 
Flwnan,  Canova,  and  Canova's  pupil,  Thorwaldsen. 
The  architects — proceeding  to  the  left  hand  from  the 
central  point  we  have  indicated — are,  first,  Chersiphron 
and  Metagenes,  fiither  and  son,  who  built  the  Temple  of 
Diana ;  Apollodorus,  the  builder  of  Trajan's  Column ; 
William  the  Englishinan,  who  built  the  uioir  of  Canter- 
bury ;  Johan  de  Chelles,  the  architect  of  Notre  Dame ; 
Robert  de  Coooy,  who  raised  the  beautifiil  cathedral  of 
Bheims;  and  Oiotto,  with  his  bell-tower  in  the 
distance ;  Amolfo  di  Lapo  and  Bmnelleachi ;  William 
of  Wykeham,  holding  his  model  of  Winchester 
Cathe(ual ;  Sui  Gallo,  and  the  other  architects  of  St. 
Peter's  at  Rome ;  Palladio,  Yignola,  and  Thorpe,  who 
is  sometimes  called  John  of  Padua.  Inigo  Jones,  Wren, 
Chambers,  Yanburgh,  Barry,  Cockerell,  and  Pn^ 
bring  us  down  to  recent  days.  The  likeness  of  one  living 
artist  only  has  been  introduced — the  designer  of  the 
monument,  Mr.  Gilbert  Scott.  The  painters,  poets,  and 
musicians  are  grouped  by  nations.  In  the  centre  of  each 
of  the  fo'ur  great  groups  are  placed  the  great  masters  of 
the  several  arts.  Thus  Homer,  with  lyre  in  hand,  has 
Dante  with  optumed  fiuse,  lying  at  his  feet  on  the  right 
hand  side,  Shakespeare  sitting  below,  Milton  standing  on 
the  right  hand  of  hij  chair,  and  Chaucer  in  the  rear. 
Amongst  the  painters,  RaphaeL-  Michael  Angelo,  and 
Leonardo  da  Yinci  form  the  centra  group. 

Besides  the  sculpture  already  described,  there  are,  on 
the  pedestals  projecting  from  each  of  the  four  angles  of 
the  podium,  groups  of  Agriculture,  Manufactures,  Com- 
merce, and  Kngineoring ;  the  sculptors  being  respectively 
Mr.  W.  Calder  Marshall,  R.A.,  Mr.  Henry  Weekes, 
R.A.,  Mr.  Thomas  Thomycroft,  and  Mr.  John  Lawlor. 
Above  these  groups,  against  the  pillars  of  the  prin- 
cipal structure,  and  also  in  the  anp;les  of  the  ^bles, 
are  statnes  which  represent  the  sciences;  and  in  the 
tabernacle  work  of  the  spire  are  figures  of  angels  and  of 
the  Christian  virtues.  At  the  lower  angles  of  the  pyramid 
of  steps  are  four  large  pedestals  bearing  groups  which 
represent  the  four  quarters  of  the  glohe — Europe,  by  the 
lateMr.Macdowell,R.A. ;  Asia, by  Mr.Foley.RA. ;  Africa, 
by  Mr.  Reed;  andAmerica,byMr.JohnBell.  Tbecentral 
portion  of  the  monument  is  based  upon  a  mass  of  con- 
crete 60  feet  square  and  17  feet  in  thickness.  Upon  this 
are  laid  two  continuous  courses  of  thick  stone  landings, 
bedded  in  Portland  cement;  and  on  this  platform  is 
erected  the  sub- structure  of  massive  brickwork  upon 
which  the  monument  is  based. 

The  vault  of  the  canopy  is  a  combination  of  Mr.  Skid- 
more's  rich  metal  work  and  the  glass  mosaics  of  Messrs. 
Salviati  and  Co.,  of  Yenice,  with  which  revived  form  of 
ornament  the  tympana,  spandrels,   and  vaulting  are 
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aidomed.     The  designs  for  the  mosaics  wete  prepand  by 
)f  Msrs.  Clayton  and  BelL 

The  dedicatory  inacriptioii,  ezeoated  in  mcMic,  the 
letters  beini;  of  blue  glass  with  black  edges,  plaoed  upon 
a  ground  of  gold  enamelled  glass,  is  as  follows : — 

OCBEN  TICTOKIA  AND  HER  PBOPLB 

TO  THE  MBHORT   OF    ALBBET,   PuniCB    CONSOIir, 

AS  A    TBIBUTB    OF     THBIB    ORATITUDB 

FOE  A  LIFE  DBTOTBD  TO  THE  PUBLIC  OOOD. 


C0RSX8P0VDSVCS. 


perforating  the  floors,  or  conatructing  Oitaa  o£  doaa 
grating,  and  forcing  a  downward  draught  by  mwiu  of  a 
chimney  and  small  firo  outside,  an  air-shaft  and  Cana,  or 
any  other  more  appropriate  device. 

Shortly  befure  the  adoption  of  amorphous  phoapkomas 
in  making  common  matches,  I  published  the  plan  of 
downward  ventilation,  through  the  floor  of  the  ^rark- 
loom,  a  proceeding  that  would  have  entirely  praTSBlad 
that  terrible  diseiiae  of  the  pour  match-makeis,  tbe  oaoM 
of  the  lower  jaw. — ^I  am,  &c^ 

HsmT  W.  BEvxtfZ. 


ENDOWMENT  FUND. 

Sib, — It  seems  toIeraUy  clear  that  the  idea  of  am 
"  Undowment  Fund  "  is  not  &voarably  entertained  by 
tiie  Society  at  large  nor  by  any  considerable  number  of 
its  members ;  the  proposition  has  been  nrominautly  ex- 
hibited and  aealously  urged  by  the  Ooancil,  wwmly 
■opiported  in  the  columns  of  ths  JotmuU,  and  now,  by  tiiie 
adoption  of  the  annual  report  at  the  last  annual  general 
■Meting,  it  has  been,  by  implication,  formally  approved 
ky  the  Society  at  large,  and  vet  the  actual  subscriptions 
towards  the  fund,  as  revealed  by  the  financial  statement, 
do  not  exceed  altogether  the  snm  of  £10,  a  £nt  too 
significant  to  require  eorameat;  it  is  moreorsr  aotiaeable 
that,  according  to  the  report  of  the  proenedings  of  the 
amnial  meetinig,  neither  tbe  chairman  nor  any  ai  ths 
speakers  made  airy  allnsion  to  the  snIriMit. 

In  this  state  of  ciicnmstances  woald  it  not  he  more 
Wmming  the  dignity  of  the  Coonoil  to  acqmesoe  in  the 
virtual  decision  of  the  Society,  as  indicated  by  its 
■lenoe,  and  to  withdraw  the  question  from  oan- 
Meration. 

The  tmtii  is,  that  ftrith  in  the  jostioe,  erpedienoy,  and 
sSoienoy  of  endowments  is  growing  daily  Ism,  aai  is 
Mady  to  vanish  away. — I  am,  &c^ 

J.B. 

Loadon,  lit  Jnljr,  Wn. 


0N  THE  USE  OP  CHINA  CLAY  FOR  STIFFEN- 
ING AND  WEIGHTING  WOVEN  FABEICS. 

Sib, — If  men  cam  be  found  who,  to  incieaae  the» 
jtoflts,  will  endanger  the  health  of  persons  in  their  em- 
ploy, it  will  be  but  a  small  matter  to  attempt  improve- 
ment in  the  solitary  case  of  dusty  weaving  sheds,  while 
numerous  trades  are  carried  on,  through  false  economy, 
in  places  Ulrcontrived,  ill-built,  and  improperly  venti- 
lated. 

Instead  of  interfering  with  the  modem  introduction  of 
earthy  matters  into  woven  &brics,  for  the  sole  purpose 
of  deoeption,  we  should  so  ooostmot  all  workshops, 
fitctories,  and  indeed  all  closed  spaces  where  human 
beings  are  congregated  in  either  large  or  small  numbers, 
that  no  dost,  effluvia,  or  foul  air  shall  affect  the  rsspi- 
latory  organs  of  the  persons  therein  confined. 

TluB  desirable  object  is  readily  to  be  obtained,  but 
only  by  reversing  tiie  prevailing  mode  of  ventilation, 
sod  that  is  by  drawing  the  foul  air,  dust,  and  effluvia 
downwards  through  a  perforated  or  grated  floor,  and  ad- 
mitting fresh  air  nom  without  through  perforated  ceil- 
iMporcomioss. 

The  costiy  attempt  by  the  late  Dr.  Bead  to  ventilate 
the  Westminster  Palace,  notwithstanding  very  expensive 
alteiations,  has  been  a  total  fiulure,  because  the  doctor 
set  out  upon  the  fiUse  plan  of  upward  ventilMtion. 
through  perforated  floors,  and  thereby  forcing  all  the 
effluvia  from  street  dirt,  shoe-leather,  heated  hnmMo 
beings,  and  dust  to  pass  upwards,  right  into  the 
mouth  and  nostrils  of  all  persons  assembled  therein. 

If^  aa  in  the  case  before  us,  weaviog-sheds  are  neees- 
sarily  dusty,  they  may  be  made  paUiioUy  healthy  by 


AUSTRALIAN  MEAT. 
SlE, — ^In  answer  to  your  correspondent  "E.K.  D.C.,** 
inquiring  which  is  the  best  method  of  prsserving  animal 
fuucl,  I  cannot  do  better  than  draw  his  attention  to  an 
article  in  th^  moatb'a  nombsr  of  the  Fmd  J—u-mml,_  an 
extract  from  which  I  enclose  for  insertion.    The  sabjeet 
has  been  brought  prominsnUy  before  the  membsra  of  the 
Society  on  two  or  three  ocoasioas.     I  have  mttended 
several    public    and    private    meetings    of    gentleasa 
interested  in  the  question  of  our  food  snpidiea,  whsB 
many  kinds  of  meat  have  been  submitted  to  inspectaoB. 
The  palm  has  invariably  been  given  to  that  pioMired  if 
Mr.  Riohard  Jones's  process.   With  regard  to  tte  eqaira- 
lent  in  Austfalian  mnat  of  crdinary  Pinglish  viUHat 
bone,  I  must  refer  your  conespondsnt  to  thaMtaljsia.  & 
will  be  seen  that  nothing  whatever  is  lost,  ao  tiwt  was 
this  process  adopted  by  the  Australians  tite  whsis  tl  tit 
original  constituents  of  the  meat  (exaeptin^  tfc*  satr 
lost  in  cooking)  would  be  availaUe  for  food.    Witli  re- 
gard to  tbe  best  way  of  preparing  AuatnaisoL  acat,  ftis 
so  entirely  dnpenda  on  the  way  it  is  mesarvad  tiat  as 
rule  can  be  laid  down,  unless  it  be  tne  gsoenl  <■*' 
warming  it  up  with  vegetablea,  making  a  mat  at  lam 
stew  of  the  whole  mass,  and  thus  disgnisrng  its  orcr* 
cooked  ohaxacter ;  whereas  that  preserved  by  Mr.  K. 
Jones's  plan  can  be  cut  in  slices  and  partaken  ot  in  tUs 
country,  being  similar  in  every  respect  to  an  WaglishjeJEt 
of  meat. — I  am,  &o., 

Londoo,  June  astb,  1872.    

"  Taking  the  various  methods  as  a  whole,  there  seuas 
to  be  as  yet  nothing  better  than  the  vacuum  ptoceai,  and 
it  is  to  the  results  of  our  exaniinNtiun  of  •  set  o{eam|lM 
of  meat  presfrved  by  a  new  modification  of  fliis  plaa  te 
which  we  desire  to  direct  attentiun.  These  specimens  h«>e 
been  tiansuiitted  to  us  by  Mr.  Richard  Joam,  ud  wen 
praeerved  under  his  vacuum  method  by  Msana.  Forbes 
and  Co.,  of  London  and  Aberdeen.  By  Mr.  Jones's 
process  the  meat  is  put  into  tins  and  entirely  soldend 
up,  except  a  small  tube,  which  is  about  the  sise  rfaynH, 
and  is  soldered  into  the  top  of  the  tin.  Kia  taoe  M 
placed  in  connection  with  a  vacuum-chamber,  and  tte  as 
exhausted.  'The  cooking  is  then  commenced,  and,  withw* 
entering  into  details,  we  have  simply  to  say  the  ptin^pis 
involved  is  the  production  of  a  vacuum  before  beg;iniiia( 
to  cook,  and  the  maintaining  of  the  same  during  the  tine 
that  the  operation  is  in  progress.  The  special  fo^B** 
claimed  for  tbe  system  is  that  '  poultry,  game,  flah,  aaa 
whole  joints  of  bwf  and  mutton  can  be  as  readily  pn- 
served  with  as  withciot  bone,  so  obviating  the  hitheits 
unsatitfu:tory  appearance  of  preserved  meat.'  Haviag 
thus  given  the  ratvmale  of  the  process,  we  will  pnesta 
to  the  results  of  tbe  ezaminHtion  of  sampIeB. 

"  No.  1  was  a  roasted  sirloin  of  beef  preserved  entii«' 
Before  opening  the  package,  the  tin  was  observed  Is 
have  the  battwed  appearance  produced  by  the  extenal 
pressure  oi  the  air,  which  is  always  indicatare  oi  a  peiiect 
vacuum  in  such  tins,  and  without  which  no  package  of 
preserved  meat  should  ever  find  a  purchaser.  On  opn- 
ing,  the  meat  wasfound  to  be  devoid  of  the  uanal  ahrivellsa 
appearance,  and,  in  fitot,  praaented  the  ohaiacteristies  d 
a  joint  of  meat  coeked  the  di^  before,  and  aened  cold  i* 
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any  ordinaiy  hoosehold.  Upon  cutting  into  the  joint 
tbere  was  no  appearance  of  orer-cooking  nnd  stringineas; 
rt  came  off  in  good  aUces,  and  whb  even  somewhat  ruddy 
in  the  centre.  It  was  remarked  byourfHends  who  wpre 
present  at  the  trial,  that  the  flavour  was  not  at  all  like 
die  common  tinned  beef.  A  portion  from  the  inner  part 
of  the  joint  was  cut  off  fbr  analysis,  with  the  following 
result: — 

Water 69-337 

•Hnaoa]arflbre,ooagnlateda)bamen,&c.  17-653 

'Soluble  organio  saui 2-790 

Fat    6-710 

Mineral  matter   3-610 

10»000 
"Mo.  SiMssfaitridrntMatodwhola,  which  prasaotad 
ao  trace  of  a  drnveUed  or  discoloured  appearance,  and 
tt<>od  earring  in  the  ordinary  way  without  traring  into 
Bhi«dB.  The  flavonr  was  exceedingly  fresh  and  agreeable; 
Uie  only  oljection  made  to  it  by  some  of  the  party  waa, 
ttlAt  it  was  not  snfficienUy  "  high  "  for  their  ralatea. 

"  Ko.  3  waa  a  section  of  ood  boiled  in  one  piece.  This 
tpasan  WMawiingiy  happy  specimen  of  food  |<ieaei  yirtiop. 
tt  wa»  so  fan  in  oooaiatenoe,  and  so  pnrfeot  in  flavoar, 
ttia*  no  «Be  iKnild  have  imagined  that  it  bad  not  bem 
daobsd  the  mbm  moming.  It  possessed,  as  one  of  the 
oaoiyany  wwmrhd,  that  paonliar  Uveliasaa  of  flavour 
otiioh  cold  flsh  only  rotains  fbr  »  limitsd  penodater 


"it  waa  not  flumg^t  nncnssaTy  to  sobaut  aithar  the 
jMBM  or  fiah  to  asialyaia. 

^' Laokiag  to  the  leaulta  of  osr  experiments,  we  eannot 
hot  think  tfcat  the  method  of  presei  ration  in  tine  baa  at 
laak  raaohad  perfection  in  this  prooeas,  tor  the  develop- 
at  of  iriiidiwe  ware  informed  that  a  company  haa 
atly  baea  temad  with  every  proapaet  of  aaceaas. 
an  it  gati  iate  working  order,  there  ia  little  doabt 
had  thai  tiUs  meat  win  head  the  market  nntil  aneh  time 
a*  some  happy  iarentora  can  produce  a  reliable  ]jain  of 
isnpasrtiny  ikw  aeai  from  our  coloniea  in  a  sooad  state." 


BXPL08IVB    AGENTS    APPLIED    TO   INDTT8- 
TBIAL  PURPOSES. 

At  the  laat  ordinary  meeting  of  the  session  of  the 
[natitation  of  Ciril  Engineers,  1871-2,  held  May  14th, 
1872,  Mr.  T.  HawiUey,  Presideat,  in  the  chair,  a  paper 
was  read  giving  an  account  of  "  Explosive  Agents 
Applied  to  Industrial  Fnipoaea,"  by  Mr.  P.  A.  AbeL 
VJLS. 

The  natwe  and  piopattieaof  gunpowder,  and  ita  special 
advantages  and  deifeats  aa  an  explosive  agent  for  indus- 
trial porpoaea,  were  flrat  briefly  reviewed.  The  applioa- 
tion  of  dilorate  of  potash  to  the  production  of  mixtures 
mora  vioUmt  than  gunpowder  waa  diacnned,  their 
general  sosooptibility  to  explosion  by  friction  or  blows 
was  pointed  out,  and  some  comparatively  safe  oompoonda 
of  this  class,  such  as  Horsley's  powder,  and  a  aabstaooe 
called  Tntonite,  were  specially  noticed.  The  salta  of  an 
organic^  add,  called  picric  acid,  now  produced  in  large 
{uantitiaa  by  the  action  of  nitric  add  on  the  well-known 
intiseptio,  carbolic  acid,  ware  described  as  endowed  with 
Kplanve  properties,  and  as  fomiahing  very  powerful 
igents  when  mixed  wilh  chlorate  of  potash  or  saltpetre. 
Cm  these  the  "  nondre  picrate,"  or  mixture  of  picrate  of 

Clash  and  chlorate  of  potash,  was  the  moat  violent, 
t  waa  fiar  too  dangerona,  on  acoonnt  of  the  readiness 
•ith  which  it  exploded  by  friction,  to  permit  of  its  t«ch- 
■m^  applioaticii.  A  mixture  of  pirrate  of  ammonia  and 
■Mpctre,  daaignated  " picric  powder"  by  the  author, 
jVas  deaoiibed  aa  certainly  not  more  dangerous  to  manu- 
yfare  and  to  use  than  gunpowder ;  oonaiderablp  quanti- 
■•a  iai  baas  prodncad  with  the  otdinary  appliancea  of 
Knnpowder-w(nka,  and  the  matand  had  aaa«ved  aaii* 


and  sn'-ceasful  employment  aa  a  violently  explosive  charge 
fur  sht-Ils. 

Numerous  other  products  of  the  action  of  nitric  acid 
upon  organic  substances,  endowed  with  explosive  proper- 
titta,  were  stated  to  exist,  but  only  two  of  them — nitro- 
({lycerine  and  gxui-cotton — had  hitherto  received  prao- 
ticiil  application,  and  these  two  constituted,  at  the  present' 
time,  the  chief  rivals  of  gunpowder  in  many  of  its  most 
important  uses.  Attempts  were  made  to  apply  gun-cotton 
immediately  aiter  its  discovery  in  1846,  and  long  before 
its  properties  were  understood;  but  nitro-glycerine, 
whidi  was  discovered  in  1847,  had  continued  a  chemical 
curiosity  for  sixteen  years,  its  manufacture  and  applica- 
tion having  been  developed  during  the  last  nine  yeara. 

The  early  history  of  gun-cotton  waa  briefly  referred 
to,  and  it  was  shown  that,  even  in  the  first  days  of  its 
production  and  application,  important  results  wera 
arrived  at,  though  the  too  hasty  attenu>ts  to  utilise  it  led 
to  its  speedy  abandonment,  as  a  highly  dangerous 
material,  by  all  but  the  Austriana.  The  improvements 
effected  by  Baron  von  Lenk  in  the  application  as  well  as 
in  the  manufacture  of  gun-cotton,  which  first  became, 
public  in  1863,  led  to  a  resumption  of  the  employment  of 
this  agent  in  England,  and  to  ita  careful  study  by  a' 
special  government  committee  and  others.  The  advan- , 
tages  of  the  Austrian  gun-cotton,  as  a  mining,  quarrying, 
and  engineering  agent,  were  printed  out,  as  also  the 
considerable  improvements  in  point  of  power,  economy, 
safely,  and  convenience  in  use,  in  &cility  and  uniformity 
of  pndoction,  which  had  been  effected  by  the  reduction  _ 
of  gnn-cotton  fibre  to  a  finely-divided  condition,  and  its 
subsequent  c<mversion  into  highly  compressed  homo- 
geneona  masses.  The  rigidity  of  the  dtarges  of  gnn- 
cotton,  and  their  subsequent  occasional  tendeooy  to 
become  jammed  in  irregularly-shaped  blast  holeswere,. 
however,  shown  to  be  occasional  sonroes  of  acddent ; 
and  the  necessity  for  strongly  confining  gun-cotton,  ia 
order  to  develop  its  full  explosive  force,  was  a  defect 
which  existed  until  recenUy,  and  had  for  a  time  rendered, 
the  material  decidedly  inferior  to  nitro-glycerine. 

An  account  was  next  given  of  the  auooessful  numniwi 
in  which  Mr.  Alfred  Nobel  had  developed  the  practical 
application  of  nitro.^ lyoeriae.  His  discovery  that  the 
explosion  of  this  liqnid  could  be  brought  about  throof^ 
the  agency  of  a  detonation,  and  its  successful  manufac- 
ture, combined  to  fhmirii  the  industrial  world  with  th» 
most  powerful  explodve  agent  hitherto  susoeptible^  ot 
>i.pplioaHon,  and  which  agent,  irom  its  high  specie 
gravity  and  insolubility  in  water,  presented  the  special 
advantage,  that  it  oonla  be  used  is  positions  where  water 
could  nut  be  enlnded.  The  poisonous  nature  of  tho 
substance  constituted  an  objectionable  quality,  and  soma 
uncertainty  occasionally  attended  its  employment,  but 
ita  prind{Ml  defects  aroae  from  the  fact  of  ita  being  a 
liquid,  and  from  the  comparatively  high  preasnro  at 
which  it  froce.  The  majority  of  the  numerous  fearful 
acddpnta  which  had  occurred  during  the  transport  and 
handling  of  nitro-glycerine  appeared  to  be  caused  by 
the  acddental  leakage  of  the  liquid  from  receptaclea  in 
which  it  was  ciinfined.  The  liability  of  each  leakagea  to 
eaoape  observation,  and  to  lead  to  acddeatal  exnloaions, 
whiiJi  would  be  transmitted  to  the  confined  nitro- 
glycerine, and  the  reckless  manner  in  which  the  frozen 
nitro-glyoeriae  had  been  frequently  dealt  with,  in  conso- 
quence  of  its  apparently  inert  condition,  had  been  frnitfol 
aourcea  of  disaoter,  which  had  rendered  the  liquid,  in  iti 
puro  condition,  a  very  unsafe  material  fbr  employment 
aa  a  mining  agent.  But  Mr.Kobelhad  succeeded  in 
applying  nitro-glycerine  in  a  simple  manner,  by  which 
its  defects,  arising  out  of  the  liquid  nature  of  the  matsrialf 
wera  remedit4.  He  mixed  nitro-glycerine  with  a  poroM 
and  finely-divided  sQidons  earth,  and  thus  obtamed  a 
solid  but  idaatic  preparation,  which  conld  be  caaveniently 
haadled  andeonvertedinto  cbargeaof  suitebIedtmeiiaion% 
lascettiUe  of  awilieation  like  any  other  solid  «iplMi«« 
agan^andoapabloof  detonatian  qnite  aa  neadily  aa  ths 
para  nitro-glyoeriae.    This  miztate,  called  dynandtav 
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and  of  which  one  or  two  varietiM  were  prepared  by 
Nobel,  wasBtated  to  be  one  of  the  lafest,  most  convenient, 
and  meet  powerful  blaating  and  mining  agents.  Aanow 
manafactnied  in  the  form  of  compressed  charge*,  it 
retained  as  much  aa  7S  per  cent,  of  nitro-plyceriie, 
without  exhibiting  any  tendency  to  a  separation  of  the 
liquid  daring  transport  and  storage. 

Beyeral  other  mtro-glycerine  preparations  of  more 
recent  production  were  referred  to,  all  of  which  might  be 
regarded  as  modifications  of  dynamite.  In  some  of  them, 
such  as  Horslejr'B  mining  powder,  dnaline,  and  glyoziline, 
solid  ezplomve  compounds  or  mixtures  were  employed 
instead  of  porous  silica,  as  the  absorbents  of  nitro- 
glycerine ;  in  others,  aa  in  Utho-fractenr,  the  ^dous 
earth  and  nitro-glycerine  contained  in  dynamite  were  in 
part  replaced  by  semi-exploaire  substances — (or  example, 
by  gunpowder  constituents.  None  of  these  newer  pre- 
parations contained  sohigh  a  proportion  of  nitro-glycerine 
as  dynamite,  and  although  some  of  them,  such  as  litho- 
fiacteur,  might  vie  with  it  in  regard  to  safety,  it  was 
scarcely  possible  that  the  substitution  of  other  explosive 
substances  for  a  proportion  of  nitro-glycerine  in  the  mix- 
ture could  result  in  the  production  of  an  equally  powerful 
explosive  agent. 

When  it  was  founds  by  recent  experiments,  that  gun- 
eotton  in  the  compressed  form  oould  be  exploded  by 
detonation  like  nitro-glycerine  and  its  preparations,  that 
substance  proved  to  be  quite  analogous  to  them  in  its 
behaviour,  though  the  pure  nitro-glycerine  still  remained 
•omewhnt  the  strongest  explosive  agent  The  suddenness 
of  the  explosion  developed  oy  detonation  permitted  of  the 
application  of  compressed  gun-cotton  and  nitro-glycerine 
preparations  to  purposes  of  destruction  without  anv  con- 
finement, and  thus  operations  oould  be  expeditiously  and 
effectually  carried  out  with  comparatively  smaU  qnanti- 
tiea  of  these  materials,  which  could  only  be  aooom^idied 
hy  exorbitantiy  large  charges  of  gunpowder.  The  rapid 
demolition  of  military  works,  bridges,  tc,  the  breakug 
np  of  boulders,  large  masses  of  rook,  guns,  or  castings  or 
forcings,  were  quoted  as  operations  of  this  class. 

The  author  pointed  out  some  of  the  causes  of  the  great 
difficulty  experienced  in  arriving  at  anythingapproaching 
•  precise  estimiite  of  the  relative  power  and  effect  of 
dinarent  explosive  agents.  Taking  dynamite  as  the  type 
of  the  practically  useftil  nitro-glycerine  preparations,  and 
as  certainly  one  of  the  strongest,  experience  had  shown 
it  and  compressed  g^un- cotton  to  be  about  on  an  equality 
in  point  of  power,  and  to  exhibit  in  their  most  advan- 
tageous applications  a  strength  which  was  estimated  at 
six  times  that  of  powder.  The  plastic  nature  of  dynamite, 
and  its  power  of  resisting  penetration  by  moisture,  gave 
it  advantages  over  compressed  gun-cotton,  as  it  oould  be 
used  in  wet  blast-holes,  and  as  veiy  irregular  holes,  or 
holes  terminating  in  fissures,  could  bemoreconvenientiy 
•nd  heavily  charged  with  it  than  with  gun-cotton.  On  the 
other  hand,  the  readiness  with  which  dynamite  froze,  and 
its  inertness  unless  thawed  or  fired  b^  special  arrange- 
ments, and  the  unpleasant  effiects  experienced  occasionally 
by  those  usir^  it,  were  inconveniences  not  shared  by 
p;un-cotton.  l^e  advantages  presented  by  these  materials 
m  their  general  application  as  blasting  agents  were  shown 
to  consist  chiefly  in  saving  of  time  and  ubour,  especially 
in  tunnelling  or  in  blasting  in  luurd  rock.  They  were 
also  susceptible  of  advantageous  employment  as  auxi- 
.  liaries  to  gunpowder,  in  the  rapid  removal  of  large  masses 
of  rock,  or  of  submerged  wrecks  ;  the  violent  explosive 
agent  being  first  used  to  produce  extensive  rending  and 
shattering  effects,  and  the  superior  displacing  effect  of 
powder  being  afterwards  brought  to  bear.  It  was  pointed 
out  that  gunpowder  could  not  be  satisfiictorily  replaced 
by  tbeee  violent  explosive  agents  in  some  kinds  of  work, 
where  its  comparatively  gradual  action  was  a  specially 
valuable  feature. 

In  conclusion,  after  referring  to  some  recent  interesting 
experiments  of  Br.  Sprengel,  on  the  application  of  readily 
oxidisable  and  other  powerftilly  oxiduing  liquids  in  the 
production  of  violent^  detonating  mixtures,  the  author 


showed  that,  even  in  the  application  of  gmpovde  ii 
industrial  purposes,  some  decided  advasot  bid  I^ 
been  made,  for  its  violent  explosion  could  be  jndofii 
like  that  of  all  other  explosive  niztores  ud  oompomi^ 
through  the  agency  of  a  detonation,  whenbj  iti  Ua 
might  be  considerably  intensified,  and  its  ippliiita  t 
some  important  classes  of  work,  ».j.,  m  mlmiiniei^ 
tions,  greatly  facilitated. 


OEHEBAL  I0IS8. 


Th«  latniwtioaal  Prison  CragitM  m  mw1« 
Wednesday  by  the  Earl  of  Camarvoo,  it*  pnitatik 
dalivered  an  address  in  the  Ball  of  the  VH/Bitait 

"  Bt  Catant,"— A  new  monthly  ma^uiM  of  pal 
literature,  under  this  tiUe,  is  to  make  its  anMoni 
the  1st  of  August  next;  it  is  intended  to  m  ofiof 
comprehensive  nature,  and  will  embrace  Ictisn,^ 
science,  biography,  &o. 

CQuunber  of  Commeree  fbr  Luton.— The  Uis* 
hat  and  bonnet  manufacturers  have  decided  f^^ 
a  Chamber  of  Uommeroe.    The  chamber,  Ix*^*  | 
not  be  confined  to  persons  engaged  in  the  rtqikw* 
the  district,  but  merohants,  ^eial  tnlen^  b.m 
principals,  are  to  be  also  admitted.    ^■■■'■^'''T 
Deem  thought  desirable  by  the  manofsteo^  v  <■ 
protection  of  their  interests,  more  eipnillr  "^^ 
mation  was  given  them  by  the  Great  SWai  ail* 
land  Bailway,  at  the  oommenoemot  tf  tit  fuM 
month,  that  the  transit  of  goods  bm  I**  *  "J 
metropolis  would  be  raised  from  lOd.  teli^"™* 
the  1st  of  Jane.    Hitherto  an  anomalrlaiaiM  aw 
trade  with  regard  to  the  transport  <"***'"*{2 
Luton,  for  whilst  the  customers  of  the  Inp  W^ 
towns,  as  also  foreign  buyers,  would  hare  to  W^? 
the  metropolitan  houses  would  have  ""a"  "Jy 
them  at  the  cost  of  the  sellers.    Now  itbua"^ 
in  a  meeting  here,  that  afterthe  l»tof  J««ei«»JJ 
shall  be  placed  upon  the  same  fo'i^J'^ 
manufacturers  will  cease  any  longer  ^  ^  ^ 
buyers  in  this  respect.    At  the  same  ""'^i  JI 
was  entered  against  the  increase  in  "" ''J*jji« 
nulways,  as  being  not  in  keeping  with  ""^"i^ 
of  railways  generally  of  the  present  day ;  "^^ 
this  meeting  that  a  Chamber  of  Commene"    j 
upon.    Some  70,000  are  engaged  in  the  "J*^ 
bonnet  trade,  and  that  there  ehonW  '»»'"'^i,» 
the  interests  of  euch  a  branch  of  manufactim  ""^^ 
intermediate  channel  of  communication,  i»<"u^ 
inclined  to  doubt.  The  matter  w»s  mooted ^Tjgj 
of  the  firm  of  Gunn  and  Davis,  in  G^fBf*^** 
with  generul  approval,  a  committee  ^^^f^tit 
upon  appointed  to  draw  up  rules,  *c,  *»  "l^i 
ment  of  the  chamber,  and  to  invite  the  eo-o~— 
the  manufacturers  of  the  neighbouring  to** 
8tAlban's,&o. 
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Tins. ...E»a»  India  AMOcktlon,  8.   (AtU»Hii«»*5  ^i 
Ana.)     Mr.  F.  W.  Cb«»oo  00     ™^. 
Educating  EnglUb  Opinion  on  WW  *■" 

Chartty  OrganUatlon  Sodety  (Stnml ""»"'' 
Hoo»torTHB8oaiTTOf Aata)   ,.,^bj»'' 
Tain*...IntarnaUon*l  Pri«>D  Con«i»,»>-  I*'"         , 
BociinT  or  Abt».)  ,,^j  e>II  "*! 

a.  EOT.  John  Oiu>n  "On  •bjS.PflrcStbi*' 
and  the  Bamalna  of  OW  Und  borikw  »" 

bed.'" 
QnekettClnb,*.  „    ,ufttl«'' 

IntanaUonal  Priaoo  CoBcma,  11.  t""" 

SociSTT  or  Ant.) 
1 8aT.......Roral  Botailc,  3f.  r^r^rt  I  (> 

I  College  of  PrtcoptoTf.SJVJvJglV^ 
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cross  office,  to  Mr.  Sjumul  Thos.  Davenport 
The  first  published  Bubscription  list  amonnted  to 
£361  8«.    A  further  IiBt'wiMriM>r<ty1b«pablkhed. 


FRIDAY.  JVLT  12,  1872. 


M  mnmamieaHaufar  »t  SootUt  ttnMUati  h-mmi  to  O*  timilmm, 
Mmitnl.  Aia^lii,  Imim,  W.C. 


AnronrcEMBfTs  bt  iee  couvcizi. 


TBCSKOLBfiKliX  CTtirTyAnMt. 
The  Conference  on  this  subject  is  app<mte&  to 
take  pkee,  at  12  o'clock,  on  Saturday,  the  20tii 
of  July,  ^en  Hia  Royal  Highaoaa  Pjuhok 
Abthttb,  K.G.,  fa«8  eoDseirted  to  praaide.  The 
members  of  t1^  Society,  menrbers  of  the  Otty 
Companies,  and  of  the  Chambers  of  Commerce, 
merchants,  maaniactnrers,  and  others  iatereated 
in  this  movement,  are  invited  to  attend.  To 
this  Conference  the  representativeB  of  the  Insti- 
totioBS  in  Union  are  iiivlte4,  and  the  Annual 
Beport  of  tbe  EdBeatiomal  Officer  vill  be  laid 
before  it 

His  Royal  Highness  the  Piinoe  of  Wales  hw 
named  Thursday,  the  Zfitfa  of  July,  ae  the  day 
for  the  review  of  school  drill,  -which  has  been 
auiounced  to  take  i^ace  in  Uie  Royal  Uorti- 
cnltnral  Gardens.  His  Royal  Highness  wiU 
gracionsly  honour  the  review  with  his  presenee, 
and  will  afterwards  present,  in  the  Albert  Hall 
the  prize  banners  to  the  sohoole  successful  in  the 
competition.  The  united  foanda  of  the  sdiools 
will,  after  the  review,  perform  a  selection  of 
munc  in  tiie  halL 


ynfOBTiT  wmow  or  a.  taxjvb. 

In  connection  widi  ^e  Thanksgiving  in  St. 
Paul's  for  the  recovery  of  H.R.H.  the  I^nce  of 
Walae,  tiie  Preeident  of  this  Society,  it  haa  been 
anggeffted  that  the  Society  ^onild  provide  a 
Memorial,  in  the  form  of  a  Padnted  Window,  to 
be  set  up  in  the  Cathedral,  thus  helping  at  the 
aame  time  to  complete  the  decoration  of  the 
interior  of  that  edifioe. 

The  Council,  therefore,  iiropose  to  the  Members 
tbat  a  fund  for  this  purpose  should  be  raised 
among  tiiem  by  aabsariprtion,  each  member  of 
the  Society  being  «t  liberty  to  aubsoribe  Five 
Shillings  for  himself,  and  the  like  sum  for  eadi 
member  of  his  family.  It  is  estimated  that  the 
window  will  cost  not  less  than  £700. 

Members  willing  to  aid  the  Comicil  in  ihis 
work  are  requested  to  fiU  in  the  Form  which  has 
been  sent  to  them,  with  the  amount  of  Subscrip- 
tion, and  return  it  to  the  Bsoretary.  Po«t>office 
Orders  should  be  made  payable  at  the  Oharing-- 


UFSOTES   CABS. 

The  Council  of  the  Society  of  Arts  oSei  tk« 
following  Prises: — 

One  Prize  of  £60  for  the  best  improved  Cab 
of  any  deeeription. 
Two  Prizes  of  £20  each  for  the  next  two  best. 
Two  Prizes  of  £10  each  for  the  next  two  best 

The  competing  Cabs  must  be  exhibited  at  the 
International  ExhM^cm,  to  i>e  held  in  South 
Kensington  in  1878,  aitd  oa  their  delivery  at 
the  E^bibitiwa  Boildiqg  thi^  must  be  certified 
to  the  satisfactioa  of  the  Juages  as  having  been 
ia  regular  nae  ia  tiw  tJtrieets  of  Loodon,  or  xither 
oity  or  to\m  m  th«  Umtad  Eiagdom,  for  thn* 
months  previously.  They  must  be  delivered,  oa 
or  before  the  first  Saturday  in  April. 
I  Tbe  Oouneti  ^oiifiidw  that  the  Cabs  now  iat 
use  in  London  am  eqpeeiaily  (Ufeetrva  in  Hm 
following  particulars : — 

1.  Want  of  room,  bo£h  as  regards  the  fonrr 
v^teelers  as  well  aa  the  HwaaoiBe. 

2.  The  eestain  tbe  fonr-<4i^ieelwrs  mn  tea  Ugh, 
not  commodiously  made,  and  the  sjMiee  wtder>- 
neath  is  lost. 

8.  Difficulty  of  geUaDg  in  and  out  of  ■&9 
Hansom,  by  reaeon  of  die  height  of  the  atep  tm 
well  as  the  interference  of  the  lawe  wheels. 

4.  The  acraagementa  for  openm^  and  dosing 
the  window  in  the  Haaeam. 

5.  The  confined  space  and  want  of  vnntSatiaB 
in  the  Hansom  when  the  window  is  closed. 

6.  Imperfect  locking  of  the  wheels  in  ibar« 
wheekra. 

The  Oonne9  dorire  to  point  out,  ior  the  oon- 
sideration  of  those  likely  to  compete,  that  in 
Contioontal  and  aeme  English  towns  ^ere  is  to 
be  fiound  a  rery  coureniant  class  of  open  caxxiagea, 
termed  Vititorias,  as  well  as  carriages  whitA 
admit  of  being  opened  or  closed  at  the  option 
of  the  paaeaiiM^. 

A  anggesti«Bfbraoab,tobe  uaadeitherelflMd 
or  open,  has  been  brought  before  the  Ooimoil, 
and  a  model  submitted.  The  principle  might  be 
ada|>ted  to«ziatiBg  four-wheeler^  .but  Ahe  Cou^cS 
do  not  prescribe  ^ia  model  or  any  apeoial  fsnn  <tf 
carriage  ;  they  are  content  to  point  out  some  at 
the  ubore  obvioua  defects  in  the  existing  carriages, 
and  to  draw  aiteadon  to  what  has  been  found 
convenient  in  other  towns,  leaving  it  entirely  open 
for  competitors  to  effect  improvement  in  any  way 
they  may  think  best,  whether  by  improvements 
on  «Hsting  fonns  and  o«i>trivaaces,  or  by  eatitely 
novel  forms  and  arrangements. 

The  Council  reserve  to  themselves  the  right  cf 
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BUBSCBIPnOHI. 


The  Midsammer  sabseriptioiiB  are  dae,  and 
shonld  be  fonntrded  by  cbeqae  or  Poet-office 
order,  crossed  "Ooatts  and  Oo.,"  and  made 
payable  to  Mr.  Bamnel  Thomaa  Davenport, 
f^oanoial  Officer. 


PBOOEESIHOS    07   THB   80CISIT. 

♦ 

GAHTOS  LxonmES. 

MECHANISM. 
By  tke  Ber.  Azthai  Bigg,  ILA. 
Lwnnu  IV.— Dxuvxbbd  Momsat,  Fbb.  20Ta,  1872. 
Hitherto  the  oommnmoatioa  of  motion  from  one  piece 
to  another  in  meobMiism,  haa  been  considered  as  taking 
place  only  hj  direct  contMt  of  the  pieces.  The  laws 
-which  govern  the  ratio  of  the  Telooities  of  the  driver 
and  folbwer  wece  either  ohvioosly  impressed  upon  tb& 
driver,  as  in  the  case  of  cirenlar  wheels  rotating  about 
fixed  diafla,  or  of  cams  acting  npon  simple  rollers,  or 
aometimss,  bat  less  frequently,  the  law  was  impressed 
npon  the  combined  action  of  the  driver  and  the  follower, 
as  in  the  cose  of  elliptical  and  lobe  wheels,  and  some- 
times cams  acting  npon  cams.  Whatever  might  be  the 
law,  the  driver  and  ndlower  most,  in  accoidanoe  with  the 
principles  hither  eanonnoed,  be  placed  in  oommunicatiea 
hy  means  of  rigid  bodies  moving  abont  centres  or  sliding 
in  grooves.  Such  communication  necessarily  narrows 
the  range  of  primary  motion.  The  q>aoe  within  which 
rigid  bodies  done  can  act  thus,  places  a  very  great  re- 
striction on  fiualities  fin  the  traasference  of  motion. 
Suppose  it  was  requisite  (and  the  case  is  a  very  common 
one)  to  convey  a  fractianal  part  of  an  existing  prinrary 
motion  to  one  place,  leaving  a  large  amount  of  nantilisad 
motion  remaining.  These  most  then  be  called  into 
play  a  truly  perplexing  array  of  wheels,  cams,  and  bars, 
rolUng,  «»fniii«tiTig,  and  slidmg,  in  order  beneficially  to 
employ  the  remaining  snrplns  motion. 

Vdoable  to  mechanics  and  engineers  as  may  have 
beMi  the  deductions  of  the  meohanioian  and  mathe- 
matioian  in  relation  to  ti>e  oommunicotiou  of  motion 
by  oontaot,  the  field  of  their  opmtions  must  have  been 
seriously  contracted,  from  a  simple  incompetency  to 
employ  the  heavy  onmbenome  means  by  which  uone 
this  mode  could  be  utilised.  Let  any  one  enter  a 
workshop  or  fiutory,  where  steam  or  water  is  a  source 
et  motion,  and  thoee  things  which  first,  anest  his 
attention  ate  not  wheels,  cams,  and  rods— they  are  not 
the  rolling  and  sliding  of  material  snbstaacei^  sach  in 
meehaaioal  contact  with  the  other — bat  they  ase  the 
straps,  the  oords,  and  the  chains  which  are  united  in 
what  is  usually  called  iM-i^tpts^  gsar.  Take^  £sr  ex- 
ample, the  sheds  or  rooms  in  w£ich  the  weaving  of 
olottl  is  carried  on.  They  are  geasrally  on  the  base- 
ment floor,  in  ooosequence  of  the  heavy  weight  of  tiie 
number  of  looms  placed  dose  to  each  other.  Curious  as 
are  other  sights  which  varying  ntanuflusturing  processes 
present,  it  may  be  questioned  whether  anythmg  in  the 
mannfiustnring  line  is  more  perplexingly  cuiions  than 
ttie  strap-gearing,  the,  to  the  eye,  endlessness  of  inter- 
lacing 1^  which,m  these  sheds,  motion  is  traosferred  from 
a  snpply-shaft  to  the  recipient  shafts  of  tiie  retjwctive 
looms.  Speaking  generally  there  are  from  one  hundred 
to  two  hundred,  or  more,  of  these  looms  in  the  some  shed, 
so  closely  paclrad  that  those  who  attend  to  them  have 
but  narrow  space  in  which  to  move.  To  give  motion  to 
the  parts  of  ttiese  looms  with  which  the  mechanician  is 
oonoemed,  there  are  apparentiy  fi«m  200  to  400  itnps 
ocnning  from  shafts  generally  near  the  celling,     iol 


straps  are  in  rapid  motion,  and  the  labyrinih  of  theea 
movmg  bands  is  so  bewildering,  and  the  nopdeesneee  of 
penetrating  with  the  eye  through  this  labyrinth  to  the 
end  of  the  sheds  in  which  the  looias  are  placed  ia  so 
very  great  that  there  arises  in  the  miaa  of  on  nn- 
accustomed  spectator  a  sense  of  ten  rather  than  of  re- 
spect for  the  skill  which,  from  apparent  chaos,  beings 
perfect  order.  And  farther,  in  this  same  shed  there  is  a 
whir  of  wheels,  a  dick  of  gathering  ratchets,  a^^n  ef 
beams,  and  sharp  raps  at  brief  intervals,  now  driving 
and  now  stopping  the  shuttles.  There  are  matend 
dements  of  varieo  forms  seemingly  endowed  with  Has 
and  action,  eadi  in  its  own"  sphere,  disporting  itaelf  as 
though  chaos  and  order  were  for  once  agreed.  In  the 
midst  of  these  sounds  and  scenes  the  uninitiated  ia  Uat 
in  wonder ;  the  moving  straps  which  cause  ttis  babd  of 
mechanic  tongues  areuiemsdves  perfectiy  silent.  'EaA 
strap  is  doiiw — what  England  expects  every  man  to  dib- 
its allotted  Mty  in  its  appointed  wav,  too  busy  to  meddb 
with  its  neighbour's  concerns ;  ano  from  straps  such  as 
these,  thus  simply  constructed  and  sufficient  for  the 
purpose,  mechanioana  can  now  obtain  from  one  moving 
shaft,  without  the  cumbersome  mechanism  and  cap- 
trivance  which  motions  by  contacts  require,  as  peat  a 
variety  of  motions  as  plants  obtain  of  flowers  and  finils 
from  tiie  same  garden  soiL 

For  example,  through  the  agency  of  stn^is,  or  or  thoes 
wrapping  oonneeton  which  partake  somewhat  of  fte 
character  of  straps,  motion  can  be  accelerated,  as  ia 
spindles,  lathes,  and  circular  saws.  It  can  be  retarded, 
as  in  the  descent  of  dock  weights;  it  can  canoe  tools  to 
advance,  as  in  planing  and  shaping  machinery,  or  ratio- 
grade,  as  in  empfynbbles  deaoeniding  mine  sksfts;  it 
may  be  made  to  pause,  as  in  pundung  and  ahsar- 
ing  nuushinery ;  it  can  reaiain  at  rest,  ss  in  the  striking 
mechanism  of  a  dock  which  remains  at  rest  for  an  hoar ; 
or  it  may  cause  a  oombinatica  of  redprocation,  acoebia- 
tion,  and  retardation  as  in  male-spinning. 

It  is  not  only  by  means  of  straps  and  bands  that  ws 
can  communici^  motion  to  a  distsJioe.  There  are  msay 
cases  in  which  that  can  be  done  by  the  aid  of  physical 
and  chemical  laws,  just  in  the  same  way  as  slidmg  ceo- 
tact  was,  by  the  mechanician's  ingenuity  and  amtrivane^ 
bronght  to  assist  rolling  contact,  which  it  seemed 
entirely  to  destroy.  On  these  aids  from  physical  aad 
chemi(»l  laws  the  mechanician  is  dependant  for  distinct 
motions.  For  example,  in  the  relays  of  telegraphs  sad 
blocking  of  railways,  dectridty  and  magnestism  are  en- 
joyed. In  the  delivery  of  parcels  by  the  Fneomatie 
Company,  blasts  of  wind  are  used  j  in  the  motion  of  sfaips^ 
steam  is  employed ;  in  the  motion  of  prcgectilei^  no- 
powder  and  gun-cotton  are  used ;  in  the  semaphacey  ^ht 
u  employed ;  and  in  the  conveyance  of  sound,  air  is 
employed. 

Interesting  as  it  is  to  follow  the  ingenuities  by  which 
the  contriving  minds  of  thonghtftil  men  have  pot  ia 
harness  sooh  mwbty  powers,  and  made  thssn  obedient  to 
their  will,  yet  &ty  requires  that  these  must  not  now 
engage  attention.  One  brief  sentence  at  parting  wi& 
some  of  the  noblest  triumphs  of  the  human  mind  ov«r 
the  visible  and  invisible  odoasal  powers  of  natnre. 

'Twas  a  sight  not  to  be  forgotten  when  Hr.  Jesses 
Naonyth,  wiu  a  delicacy  of  touch  that  would  batdy 
crush  a  soap  babble,  caused  his  newly-invented  steam- 
hammer  to  gently  tap  an  egg  in  a  wine  gloss  _;  to  diivs 
fine  needles  into  wood,  and  then  come  down  with  a  blow 
that  shivered  a  blockof  oak,  as  though  tots  into  ^Jintera 
by  a  lightning  flash :  and  all  this  within  the  qiaoe  of  one 
minnt^  and  without  any  really  personal  effort. 

Wrapping  ooanectors  are  of  various  forms  and  diflfersat 
materius,  and  within  limited  distances  are  the  moat  oca- 
venient  mode  for  transferring  motion.  The  pnrpoae  for 
whidi  each  is  to  be  employed  determines  the  material  of 
the  wrapper  used.  Stated  generally— and  the  statemeB^ 
though  general,  admits  of  but  few  exceptions— where  the 
object  is  tile  transmission  of  motion  with  a  view  to  oMaia 
power,  flat  straps  aie  used,  and  when  that  motion  is  v«y 
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■low  then  flat  chains  may  be  employed.  Where  the  object 
is  to  commnnicate  velocity  or  to  -work  up  to  yelooty, 
then  round  bands  or  cordis  may  take  the  place  of  fiat 
straps  or  chains.  The  mode  in  which  these  straps  are 
generally  used  is  by  means  of  what  are  called  pulleys — 
Jiot  pulleys  as  we  commonly  understand  the  word.  It 
is  to  be  regretted  that  in  mechanism,  as  in  other  depart- 
ments, the  same  name  is  given  to  articles  of  very  different 
character.  Folleys  are  really,  as  we  are  now  speaking 
of  them,  simply  wheels  with  or  withoat  rims.  Tnere  are 
specimens  on  the  diagram  lettered  a,  b,  c,  s,  i  and  r. 
These^  of  which  sections  are  given  in  Fig.  24,  have  all  at 
one  time  or  other  been  employed ;  they  are  bnt  a  selection 
firom  a  very  nomerons  class.  It  is  really  extraordinary 
to  note  how  prejadice  or  profit  prompts  opinions,  for  in 
pnlUes  the  less  satis&ctory  forms  have  sometimes  dis- 
placed the  more  satisfactory  ones.  The  selected  tiz  con- 
tain some  peculiarities  worth  studying,  for  amongst  them 
are  to  be  found  features  which  were  onee  thought  valuable, 
but  would  not  now  be  employed. 

Fro.  24. 


A  and  B  are  smooth-grooved  pulleys. 

Sometimes  the  groove  is  shai^  or  pointed,  aa  at  a.  At 
other  times  the  sloping  sides  are  ronnded  into  each 
other,  as  at  B.  Those  who  were  prennt  at  a  former 
lecture  may  remember  that  attention  was  directed  to 
the  form  of  the  sides  of  a  large  grooved  ptilley  from 
the  works  at  Crewe.  The  form  of  that  groove,  and 
the  angle  of  inclination  of  the  sloping  sides  in  rela- 
tion to  the  diameter  of  the  rope,  and  the  purpose  fbr 
which  the  system  was  usedj  were  then  pointed  ont. 
Bach  a  pulley  would  convey  an  amount  of  power,  for 
the  object  of  a  pulley  thus  formed  in  the  groove  is  to 
enable  the  cord  whidi  presses  into  the  groove  to  drive 
the  AaSt  to  which  the  pulley  is  keyed.  By  the  wedg- 
ing of  the  cord  between  the  sloping  sides  this  is  ac- 
complished, and  for  this  reason  the  slope  of  the  sides 
and  the  diameter  of  the  cord  should  be  related.  Otiier 
pulleys  are  arranged  merely  to  guide  the  cord,  and  are 
not  Myed  on  any  Ehaft  which  must  necessarily  be  driven 
by  it    The  groove  in  that  case  is  formed  as  at  b.* 

In  the  case  of  a  (Fig.  24),  it  is  essential  that  Uie  cord 
should  assume,  by  the  force  of  tension  and  compression 
in  the  groove,  something  of  an  angular  character,  altiioiigh 
only  momentarily.  The  elasticity  of  i^e  oord  prevents 
it  retaining  the  angular  form,  which  is  impressed  upon 
it  that  the  wheel  may  be  driven.  It  was  once  thought 
essential,  in  order  that  a  pulley  might  be  driven  by  a 
cord,  that  the  pulley  should  be  ron^ened,  or  have  spikes 
pot  in,  as  at  b.  The  object  was  that  the  tope  might  lay 
bold  of  these,  and  so  drag  the  pulley  round.  -  Many  can 
xemember  the  day  when  it  was  generally  believed  that 
Tail  way  trains  dould  never  run  on  smooth  rails,  and  some 
of  ybn  may  know  that  rails  were  laid  down  which  were 
either  adapted  for  toothed  wheels,  or  roughened  by  some 
other  means.  So  here,  it  was  thought  that  a  cord  could 
never  drive  a  shaft  thiongh  the  agency  of  a  pulley  without 
some  means  of  holding.  Bometimesthe  pulley  wasgrooved 
or  serrated,  as  at  n  (Fig.  24),  the  rope  laying  hold  on  the 
serrated  groove  dragged  the  pulley  round.  Sometimes 
T-shaped  iron  projections  were  ftstened  on  the  pulley, 


*  Many  taoh  formed  pnllejri  tn  teen  along  tho  nnnvi,  gnlding 
tlw  oord  or  wlr*  from  tb*  dgnal-post  to  the  Mmapbora. 


thus  presenting  lodgments  for  the  links  of  chains,  by 
means  ofwhioh  the  pnQey  could  be  dragged  round.  Other 
plans  for  holding  the  chain  links  weife  also  used. 

a  and  f  (Fig.  24)  are  tyi>ee  of  pulleys  now  in  use. 
Those  hitherto  considered  have  be^  used  with  cords  or 
chains,  g  and  p  are  forms  intended  for  straps.  Until 
recent  viaars  all  -straps  were  fumed  of  leather,  latterly 
straps  formed  of  gntta  pereha  and  caavaa)  have  been  in- 
trodoced.  Although  it  was  found  that  the  adhesion 
of  the  strap  to  the  pnlTey  gave'MlfllfltBllt  driving-power, 
and  BO  enabled  mechanics  to  dispense  with  uie  con- 
trivondet  pflsrioudynamedi  yet  It  -ma  omsidered  that 
unless  pliuis  were  adopted  to  hold  the  strap  on  the 
pulley  it  would  not  remain;  and  at  the  time  referred  to 
pulleys  were  supposed  to  retain  the  driving-band  by 
such  artificial  means.  Therefore  pulleys,  similar  to  a 
with  high  edges  or  deep  rims,  were  used,  and  the  band 
was  supposed  to  run  between  the  edges  or  rims.  Very 
serious  difScuItiea  encompassed  this  apparenUy  simple 
and  necessary  appendage.  Any  mechamc  who  attempts 
it  will  fiiid,  that  although  he  thus  provides  a  way  ana  a 
guide  tat  the  sbi^i,  yet  the  strap,may  be  said  to  have 
"  a  will  and  a  way  of  its  own."  He  may  persevere,  and 
he  may  answer  as  one  did  when  told  that  all  &cts  were 
against  a  novel  theory  he  had  broached — "  Then  so 
much  Uie  worse  for  tiie  foots."  So  here.  Feraeveranoe 
in  a  wrong  opinion,  however  plausibly  supported,  cannot 
convert  "  wrong"  iaio  "  right."  The  strap  will  rise 
up  and  run  on  laese  upper  edges,  or  fray  itself  to  pieces 
in  the  comers  by  attempting  to  rise,  and  so  be  destroyed. 
Meehahios  lost  botii  time  and  temper  in  trying  to  keep 
that  band  in  its  place.  It  would  not  scop.  Yet  if  we  let  the 
band  alone  it  inll  stop  where  we  want  it  to  stop.  It  will 
not  ob^  our  dictation  if  we  say  yon  shall  stop,  out  if  we 
give  it  ubertv  to  run  off  it  never  does.  Off  that  plain 
pulley,  p,  (Fig.  24),  it  never  goes  at  all,  but  between 
those  two  waUs  on  c  it  will  not  and  cannot  be  bound. 
If  anybody  wants  to  destniy  their  bands,  let  them  put 
guides  upon  such  pullies  as  this ;  the  destruction  will 
soon  be  complete. 

Here  is  a  peculiar  and  uneocpeoted  requirement  hese. 
A  band  always  seeks  the  highest  point  upon  the  wheel, 
and  those  who  take  up  meohamsm  or  who  take  up 
physical  science,  or  who  take  up  any  branch  of  Kature^ 
laws,  will  find  it  their  wisest  plan  to  luam  what  Kature 
says  should  be  done,  and  to  seek  to  impress  that  upon 
what  they  widk  to  be  done.  We  may  just  as  well  attempt 
to  make  water  run  up  a  hill  as  attempt  to  make  a  band 
run  on  a  flat  between  oonfinad  walls.  The  ptopermethod 
is  to  observe  howabandbdtaves  itself  and  you  will  find 
it  always  tries  to  get  to  the  Ughest  pointy  in  that  respect 
imitating  some  of  ouiselvai.  Here  (referring  to  a  model)  is 
a  buid  running  over  a  doable  0(me,  and  about  six  feet  lower 
down  it  runs  over  a  oyUndried  drum  by  which  it  it  driven. 
On  turning  the  lower  drum  the  stn^  rises  to  the  highest 
point  of  the  cone.  Why  is  that?  Yon  see  it  is  now 
positively  rmming  on  the  edge  formed  by  a  junction  of 
the  bases  of  the  two  cones,  lliere  is  no  provision  made 
to  keep  it  tiiere ;  indeed,  the  provision  rather  is  that  it 
should  go  down  the  hill,  which  we  might  think  would  be 
the  easier  to  do ;  but  it  prefors  going  up  and  stopping 
at  the  top.  Hie  reason  (now  that  we  know  the  foot)  is 
very  simple— like  many  other  fkots  that  are  easily  ex- 
plained when  we  know  them.  It  was  not  so  easy  to 
anticipate  ii  The  explanation  nay  be  given  with  the 
aid  ofthis  diagram.  Fig.  26  is  a  rounded  or  coned  pulley, 
very  mudi  distorted,  in  order  to  make  the  cause  of  the 
phenomenon  more  distinot.  When  a  band  is  stietohed 
between  two  pulleys,  if  there  is  any  irregularity,  how- 
ever small  it  be,  in  the  pulley  or  in  the  density  of  the 
band — we  will  assume  it  here  to  be  in  the  pulley— then 
the  line  of  the  strap  at  c  (Fig.  2£)  is  clearly  moving, 
owing  to  its  positioi  an.  the  pnUe^,  at  a  higher  velocity 
thui  the  line  ate,  and  not  omyisit  moving  at  ahighw 
velocity,  bnt  that  edge  alone  is  convening  thepower  that  is 
to  be  conveyed.  The  driving  power  is  tzansmitted  simply 
along  the  edge  e  D,  beoanae  tiiat  edge  ia  itietched  and  the 
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wad  the  band  boioK  t)iere  msat  itriitched  U  Ulcan  mto  tha 
yositiou  shown  by  tiu  dotUd  liuM  i  twMe  tliia  porliou 
«( ths  band  fiUls  upoa  the  Inr^or  dUm^UiT  of  lim  pulley, 
and  is  carried  in  a  plane  at  right  miglefl  to  the  rotuting 
•baft.  A  f«ir  revblutiQnfl  oE  the  sLaft  thuB  caugts  lh6 
tdge  of  the  band  c  to  rmtb  thu  upiiur  or  liirgtr  diamttM 
as  at  9.  Ultun&lely,  the  middle  ul  tho  luQd  tciijismit* 
ib«  preamr^.  It  tnay  not  lie  tba  math^mfttical  mtddlcy 
lut  it  JB  tbo  ffiiddle,  as  regiuds  deu^t}'  und  elasticity : 
and  altbon^h  it  may  osctllato  to  onu  aids  m  the  othar  of 
tbe  upper  liut;,  a,  it  'n  ajcniu  driven  b.ivL,  It  oscilUt^i 
•boot  tha  «ddl«^  oinag  entijrely  to  th»  difference 
between  the  degree  on  which  the  outside  and  inside 
edges  are  stretched.  TbsMfMM,  we  have  no  naed  what- 
enrer  to  do  anything  to  Ira^  bands  in  tbair  plases,  except 
aire  them  a  U^  point  in  tha  p«llqr  to  liM  i^^oa,  and 
ftei*  they  always  stoy. 

ijkothei  point  ahout  tbsse  hands  is  tkeir  great  rigidity. 
Hence  a  qasstioii  of  some  consequence  arisea,  namely, 
that  the  paUiea.  should  he  oi  laige  diamatera,  and  not 
too  near  each  other.  Kothiiw  is  mora  injaiioaa  to  the 
Wid  itself,  and  nothing  invoma  a  greater  loss  of  power 
Kmb  attenptlng  t*  brad  a  rigid  band  round  a  small 
r^iey. 

So  tu,  then,  for  hands  and  ooids.  Chains,  howeTsr, 
an  also  naed  for  tiiese  purposes.  Chains^  bands,  and 
oaidfl,  as  generally  nsed,  transfer  a  motion  not  regnlarly, 
that  is  to  say,  they  do  not  transait  it  with  a  definite  and 
daoided  Isiw,  because  there  is  a  certain  amount  of  sliding 
god  slipping,  and  it  becomes  a  very  serious  question  if  it 
is  possible  to  amnge  a  flexibU  eonaector  between  a 
moTing  shaft  and  one  to  be  moved,  which  shall 
tasnsmit  a  Tdodty  ratio  identical  with  that  which  can 
be  transferred  by  rolling  and  diding  contact.  There 
are 'wheels  with  what  may  be  called  taeA  upon  them, 
not  teeth  in  the  sense  of  toothed-wheela  driring  other 
toothed-wheels,  bot  teeth  for  a  particular  purpose,  and 
ahaiaa  made  with  links  of  a  pMtienlar  lAaracter,  so  that 
ea<^  link  of  the  chain  is  held  by  a  tooth  of  the  wheel. 
The  consequence  it,  that  snppeaing  anothw  similar 
irheel  engaged  in  drinng  this  one,  (hen  the  Telocity 
ratio  of  Uiose  wheels  would  be  preserved  throughout 
the  whole  of  the  course.  Thus  the  chain  becomes,  in 
hd,  a  fleziUe  wheel  with  internal  teeth,  drinng  another 
iriteel  in  the  same  direction,  ss  it  would  if  it  was  a 
etrcnhur  wheel  with  internal  teetii.  There  are  other 
dwina  which  hook  upon  hooks  similar  to  those  on  the 
ftanged  polley  a,  Fig.  24.  A  eontriTanoe  like  this  was 
nsed  in  iMfliat  mowing  suchine.  Here  are  othsv  forma  of 
driving  chaJns^thiaia  one  used  in  wtchssphronoawtew, 


and  clocks— chaku  that  may  be  bent  in  one  dinctioD  kt 

not  in  any  other.  ,  «•»«-. 

The  use  ef  wrapping  connectors  is  very  old ;  it  wu  m* 
of  the  earliest  modes  adopted  for  driving  jnaduMJ, 
and  hero  k  one  of  those  lathes  which  has  givsa  tta 
name  to  the  tool  ws  now  have,  though  our  presenl  WM 
bears  no  more  resemblance  to  it  than  do  substancse  Uirt 
never  were  Uke  each  other.  Although  in  a  coane  of 
lectures  on  mechanism  so  universally  ussfiil  a  madoM 
as  a  lathe  could  not  avoid  notioe.  yet  the  P™^^*"^ 
of  the  instrument  scans  to  have  been  "  improved  m  « 
existence."  .    ,_, . 

In  OlerkenweD,  however,  tha  original  lathe  u  itiD  n 
use,  and  the  construction  of  one  is  this: — AloDgl«ui,o 
elaatio  branch  of  a  tree,  ia  put  over  a  beam,  one  oul 
being  held  firm;  at  the  otihar  end,  therefore,  uu 
elasUeity  simihir  to  that  in  a  bow.  A  cord  from  the  ffli 
of  the  lath  passes  round  a  piece  of  wood  roogUj 
shaped  cyUndricaUy  with  a  hatchet,  thence  it  !»«•  » 
a  treadle,  which,  in  the  ona  befcre  you,  is  nsfled  to  ttj 
floor  by  a  piece  of  common  shoe  leather.  The  wlioM 
tool  is  thus  complete,  and  motion  is  given  by  preanig 
the  treadle.  When  the  piearaia  is  withdrawn  the  v^ 
of  the  lath  takes  the  cord  back  again,  and  w  a  W*- 
ward  and  forward  motion  it  obtained.  Whatever  my 
be  the  amount  of  time  ocoujaed  in  tuminn  <»•  "J' 
there  U  an  equal  loss  of  time  in  tuning  O"*^ 
Whilst  so  returmng  the  workman  withdrawt  thetw, 
replacing  it  as  the  work  comes  forward  again.  J^^^ 
fore  hall  the  time  of  the  man  is  lost,  while  theWB 
goes  backwards.  There  am  two  trades,  and  peW 
only  two,  in  which  this  antiquated  lath-Uthe  «ii«*  » 
dispensed  with.  No  mechanism  has  yet  enaWei  tw 
artisan  to  replace  what  we  should  call  the  roi#-u»- 
ready  varying  travel  of  that  lathe.  The  two  toi4«  » 
which  it  u  used  are  the  watch-case  makers  sod  m» 
aaidng brass  water  or  steam  tape.  On  loobiig  »'"' 
case  0?  a  watch  you  will  find  in  the  rim  one  ot  W 
hioges.  These  lunges  are  stops  to  the  tunuag  tiM- 
Heaee  very  shojt  arcs  of  circles  have  at  tanet  »  " 
turned  or  "  milled,"  too  short  and  too  vaned  to^™ 
of  npeoial  a^ustments.  Hsnca,  chucks  for  HS"""' 
tnnuBg  are  not  available.  ^ 

Ho  £)obt  mechanism  mi^ht  be  invented,  *"'  J*"  "T 
lost  in  setting  the  mechanism  would  be  mon  "'*'''*: 
time  now  ooeo}Hed  in  doing  the  work.  Thar«fia»i »  ■* 
skilled  at  the  trade— and  one  man  told  °>*  '^  "^  r? 


working  at  ««e  of  these  lathes  80  year»-csn 


tonloU- 


worjuug  ■*  vmv  ui  mwvo  umuw  wv  jv»«»     .- —  -        , 
an-indi,  or  two  or  three  inches,  or  not  a  quarter «  •» 
inch,  of  a  oircoiBference  of  8  or  9  inches.  ^ 

EmersoB,  for  whom  a  mechanic  ought  to  "''P^ 


respect,  suggests  another  mode  of  retaimng  oo* 
pullies,  that  knoto  should  bo  put  upon  the  oonii  m  «•» 
that  the  pulley  might  be  driven,  and  the  «>rd  ."«««^ 
being  smooth  woohi  be  covered  with  knots,  '"".•Tji 
hold  in  the  roughnesses  of  the  puBey  and  lo  <wj 
round.  Aa  to  the  smooth  gilley  r,  Fig.  «,  "«  " 
Young's  book,  entiUed  "A  Course  of  I*<*«^^ 
Natural  Philosophy  and  the  Hechanical  Arts,  "^TJJ^ 
in  the  Boyal  Institution  <rf  Great  Britain,  and  !"»» 
in  1807.  Now,  let  ns  see  what  Young  in  that  day  w~» 
He  says  (Vrf.  2,  page  183),  "When  a  ttrat?  raMoa^ 
revolving  cone,  and  is  suffieientlr  tight,  it  f™^ 
towards  the  base  of  the  oone  and  does  not  slids  "^T 
the  point;  for  the  edge  of  the  strap  nearest  th«M" 
driven  more  lawdly  than  the  other,  and  f*  l»*"v^ 
vanaing  towaiits  the  wihedL  ia  drivsn  tow«d»  »•  "TT 
Thatofare,  in  etder  that  a  sti»  »»?/«»»"^  rf 
middle  el  awheel,  it  anst  oonost  of  two  V>^ 
oones  Jaiaed  at  their  bases,  and  if  ««»***  "^taw 
vsx,  not  concave  at  its  eironmteenoe."  If?  ,««  ^ 
in  1807  ths  true  prinsi^  laid  down,  and  ys*.  «»»''•  "^ 
question  is  still  occasiciaiUy  discussed.  _  ^  .  ^ 
Straps  are  very  pooiiiwai  their  behawJM.  "^^^ 

are  they  diqioaed  to  stop  on  a  pulley  thiU  "J^^^ 
and  reach  the  higheal  point,  but  f»?7i?^^.  fcTtf 
times  meohaaiM  by  m  vaia  to  »>■■*  •***     ' 
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70a  ataTTO  the  lam  that  gOTem  them  they  irill  most 
-willingly  "driTe"  round  oomen.  Nothing  ia  more 
«aay,  and  BAthing  ia  aoia  diffioolt— if  not  done  in  the 
■%ht  way.  Hare  i«  a  pulley  at  the  bottom  of  a  ihaft 
MMii  an»«t  tlw  top,  at  right  anglei ;  aa  yon  aee,  thare  i« 


no  diffieoltyin  making  the  strap  tnjm  thia  right-angled 
comer.  There  is  nothiog  to  hold  it  on,  but  it 
keepa  ita  place.  Yet,  if  the  driving  pulley  be  turned 
in  tbe  ottier  direction  the  strap  will  not  keep  on.  The 
principle  is  yery  simple,  and  appliea  to  shafts  oblique  to 
one  another  a*  well  as  to  shafts  at  right  angles  to  one 
another.  The  mode  of  operation  to  leoore  the  strap 
remaining  oa  is  this. — Ascertain  the  point  where  a 
perpendicular  to  the  two  shafts  could  be  orawn.  Braw 
a  line  in  fact  from  one  shaft  to  the  other,  at  right  angles 
to  the  two  shafts.  The  upright,  in  Fig.  26,  is  clearly 
perpendicular  to  both  shafts.  Kow,  take  from  that 
perpendicular  a  distance  for  the  top  pulley  equal  to  the 
iftdins  of  the  lower  pulley,  and  for  the  lower  puliey  a 
diatanoe  equal  to  the  radius  of  the  top  pulley.  The 
radii  of  the  pnlUes  are  the  portions  invofred.  If  the 
distance  from  the  perpendicular  to  either  pulley  be  too 
great,  then  you  wUl  observe  that  the  point  on  the  pulley 
where  the  s&ap  enters  is  not  in  the  plane  of  the  other 
"Ugr.  Ail  that  is  needed  to  retain  a  strap  in  its  posi- 
.  t  IS  that  it  should  leave  one  pulley  in  the  plane  of  the 
imiley  oa  whieh  it  ia  to  tiaveL  It  must  be  entering  in 
the  plane  of  the  pulley^  be  moved.  It  may  leave  a 
yallsy  in  any  plane,  but  it  may  not  enter  in  any  plane. 
In  Fig.  26  we  direction  of  the  motioa  of  the  stiap  is 
ihown  by  the  arrows.  Remembering  the  previous  ex- 
planation, it  will  be  noticed  that  the  point  B  in  the  upper 
f  alley  piojeota  or  overhangs  so  far  as  to  be  in  the  plane, 
passing  through  the  lower  pulley  d  0.  Therefore,  whe|i 
{ha  step  is  entering  on  tiie  lower  pullej,  thare  is  no 
tandeacy  to  run  off.  Again,  the  lower  ptSiey  s  e  ia  so 
ylaoed  titat  the  point  o  is  in  the  plane  k  r,  a»i  therefore 
Ilia  strop  does  not  leave  ■  f.  Not  only  so,  but  a  small 
deviation  from  the  true  planes  may  be  panoitted.  fof: 
tbare  is,  as  it  were,  a  contest  between  me  purvaturs  or 
Moodiag,  M  in  p.  Fig.  24,  of  the  pulley,  m/i  the  tea<|^or 
to  ran  <«r.  If,  now,  the  direction  of  motion  of  the  driving 
valley  be  reversed,  then  the  strap  immediately  falls  oBf, 
fa  aooordance  with  what  the  precMing  reasoning  lad  im  tp 
(aspect.  It  is  discreditable  to  a  mechanic  to  hold  straps  or 
polleyi,  or  to  use  guide  pulleys  under  many  oiroun^- 
atancea  in  which  these  are  placed.  Whoever  does  so  ma] 


yeshaps  be  a  good  mechanic,  bat  he  is  a  poor  mi 
If  (tiava  w«  to  ba  shifted  on  pulliM  It  ihoaU  U  donis 


when  in  motion.  They  are  then  easily  moved,  hut  not 
so  when  they  are  at  rest,  for  there  is  all  the  force  of  their 
cohesion  on  the  puUey ,  which  causes  them  to  drive  it,  butt  t 
they  are  moving  the  strap  needs  only  to  be  guided,  and 
the  pressure  of  the  hand  at  one  side  throws  8te  strap  to 
ano&er  part  of  the  pulley  imme^ately.  That  is  the 
only  moos  of  moving  the  straps  with  ease.  For  thus,  in 
fact,  the  maehinary  moves  the  strap,  and  the  workiaan 
guides  or  directs  the  madhinary  by  his  hand  oa  the 
strap,  asaooanhmaii  directs  the  horses  by  his  hand  on  the 
reins. 

FMksr 


Fig.  27  is  a  diagram  with  corda  showing  how  they  may 
be  arranged  so  aa  to  cross  each  other  as  at  b,  or  act  direct 
as  at  ^  The  advantage  of  crossing  is  this,  that  a  strap 
embraces  mora  of  the  surfiaaes  of  the  pnllies.  Kor  ia  it 
with  cords  cmly  that  this  crossing  may  be  accomplished. 
The  half  turn  -  given  to  crossed  straps  in  passing  from 
pulley  to  pulley  so  accommodates  itself  to  the  cons^ction 
that  at  B  the  straps  pass  without  even  touching  each 
other. 

Fio.  28. 


Gim  PulUM.-^T^eio  are  aet  generally  used,  bat  they 
have  properties  which  might  under  otany  circumstances 
be  utuvFe4-  S^g-,  28  lepresents  aa  arrangemeiU  \tg  which 
the  peauliar  ac^iea  of  cams  may  be  rtudie4  in  their 
transference  of  motion  to  sords.  0  is  a  pulley  driven  in  the 
direction  of  the  arrows ;  «  r  p  is  a  earn,  aroaad  whitdi  is 
passed  the  cord.  From  p  the  cord  passes  to  g,  then  round 
the  pulley  b  and  under  the  stretehmg  pulley  i  to  «,  r,  and 
p.  w  is  a  weiptht  which  by  means  of  the  arm  A  i — hinged 
at  A — majntaios  the  tension  of  the  oord. 

Assume  that  the  cord  is  round  the  circumference  of 
the  circular  pulley  g,  then  the  point  (,  in  the  line  a  ;, 
will  be  moved  uniformly  round  the  centre  B,  aad  the 
dirtictional  relations  and  velocity  ratios  will  be  constant. 
Transfer  the  cord  to  tbe  position  shown  in  Fig.  28; 
then  the  motion  imparted  to  B  a  will  be  a  variable  one. 
The  tiavel  of  g  eTiasntly  dapeads  upon  the  length  of  oerd 
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paMing  off  the  cam,  ir  p.  Now  the  cam  may  be  fixed 
on  an^  part  of  the  £ace  of  the  pulley  c. 

If  it  be  so  fixed  that  the  centre  of  the  pulley  a  is 
-within  the  cam,  then  the  directional  relations  of  the 
motiong  of  jl  and  b  will  be  constant,  but  the  velocity 
ratios  will  bu  variable. 

Let  the  centre  a,  and  the  oosp  *-,  coincide,  then  in  ; 
there  will  be  a  period  of  rest.  Hence  whilst  the  direc- 
tional relations  are  constant  the  velocity  ratios  ar«  aach 
that  one  has  vanished  and  motion  has  become  rest.  This 
therefore  is  a  transition  stage. 

Let  now  the  centre  A  be  without  the  cam,  the  point ; 
will  advance,  pause,  and  then  retrograde.  Thus,  with  a 
cam  pulley  and  a  cord,  we  may,  without  any  alteration  in 
the  mechanism,  pass  from  directional  relation  and  velocity 
ratio  constant  to  directional  relation  and  velocity  ratio 
both  varying. 

One  example  of  an  amplication  of  a  cam  to  prodaoe  a 
variable  circular  velocity  in  the  slide-rest  of  a  sorew- 
cuttmg  lathe  may  be  given.  Some  years  ago  the  con- 
necting and  other  long  rods  in  engines  were  "  barrelled," 
that  is,  they  were  in  longitudinal  section  curved,  being 
of  a  larger  diameter  in  the  middle  than  at  the  ends. 
tJpon  the  proportions  of  the  varying  diameters  much  of 
the  beauty  of  the  curve  depended.  Uniformity  was 
secured  thus: — The  handle  of  the  slide-rest  was  re- 
moved, and  a  cam  (as  «  r^,  fig.  28),  or  some  other  form, 
was  fixed  in  the  stead  of  the  handle.  A  cord  was 
passed  round  this  cam,  and  one  end  tied  to  the  end  of 
the  lathe-bed.  As  the  slidn-reat  was  advanced 
uniformly  by  the  action  of  the  change-wheels,  the  cord 
caused  the  cam  to  be  moved  at  a  varying  rate.  Having 
given  the  required  data,  it  was  then  easy  to  farm  a  cam 
which  shonld  give  any  predetermined  curvature  to  the 
"  barrelling." 

Here  is  an  apparatus  containing  two  pallie<  of 
different  diameters.  It  is  an  old-foshioned  Ohinese 
windlass,  one  of  the  oldest  of  wrapping  contrivanoes. 
The  object  is  to  p;et  a  motion  dependent  on  the  diameten 
of  the  two  pullies.  You  will  find  that  a  very  luge 
amount  of  cord  passer,  and  a  very  small  motion  of  the 
weight  takes  place.  This  arrangement  has  been  chiefly 
regarded  as  an  illostrative  experiment  until  Weston's 
pulley  blocks  were  adopted ;  then,  by  a  peculiar  con- 
trivance, that  which  was  nearly  useless,  owing  to  the  large 
amount  of  cord  needed  and  we  small  motion  resulting, 
became  useful,  and  is  now  frequently  met  with  in  the 
workshop.  Here  is  a  pair  of  large  pullies  by  which  the 
action  can  be  seen.  The  peculiarity  is  that  there  are 
grooves  cast  in  the  rims  of  each  of  these  two  pullies,  and 
the  links  of  a  chain  drop  into  them,  so  that  "  slip  "  is 
destroyed.  If  the  chain  does  not  slip  it  is  held  in,  and 
must  force  the  pulley  round.  One  man  can  lift  heavy 
weightB  with  great  ease,  leaving  them  snspended  in  any 
position  without  a  coonterprise.  The  weights  are 
lowered  by  drawing  the  chain  in  the  reverse  ureotiao. 

There  are  various  other  amngements  of  strap  gearing, 
both  for  the  reversing  of  motion  and  for  prodooing 
Tariable  motion,  which  have  been  kindly  lent  Here  u 
a  machine  for  reversing  motion,  and  producing  different 
velocitiea.  There  are  two  spur  or  toothed  wheels  of 
different  diameters,  so  as  to  give  two  q>eeds.  One  wheel 
u  brought  into  use,  causing  the  tod  to  do  ito  wo^  and 
the  other  wheel  causes  the  tool  to  run  back  at  a  much 
quicker  speed,  the  reverse  motion  being  obtained  by 
changing  the  strap  from  the  outside  pulley  at  one  side 
over  a  loose  pulley  in  the  centre  on  to  a  pulley  at  the 
other  side,  so  that  there  is  a  period  of  rest  between  the 
two,  preventing  any  jerk  in  the  machinery.  Here  is 
another  of  the  same  principle,  but  without  variable 
velocity.  Here  is  one  with  two  straps,  one  being  crossed. 
Observe,  there  are  four  pullies— the  two  centre  ones  being 
loose  on  the  shaft.  The  direction  of  the  machine  is  de- 
termined by  moving  either  the  crossed  or  the  other  strap 
on  to  Its  correspondent  outer  pulley. 

This  subject  of  strap  gearing  is  tax  from  exhausted, 
we  must,  however,  turn  to  «  piece  of  manhani^  yriasii 


is  as  extraordinary  as  any  ever  invented.  Itia  a  i 
for  making  cards.  The  cards  which  it  makes  oa 
very  fine  pieces  of  wire  bent  and  pushed  thronirli  ] 
of  leather.  They  are  used  for  the  combing  dt  « 
Ootton  fibre,  befbie  it  is  mannihctnred  into  thjead,i«sst 
all  be  laid  in  the  same  direotian,  and  these  cazda  do  vitt 
the  fibre  what  we  with  combs  do  with  onr  hair. 

Messrs.  J. '  Thompson  and  Co.,  sf  Randal,  hsoc 
kindly  sent  ona  of  wix  TnBfihinwi,  and  a  piece  of  tks 
leather  card  it  was  making  before  being  taken  down. 
The  machine  is  in  working  order,  and,  as  it  may  ronaiB 
in  the  rooms  of  theSod^  of  Arts  for  a  ahoct  tiaa, 
those  who  are  eurtooa  in  the  matter  of  cam-mo  t^msuls 
will  have  every  opportunity  of  eraitiining  it. 

This  piece  ot  lecher,  through  which  the  bent  'wire  ■ 
to  be  put,  passes  between  two  grooved  roUera,  and  ii 
led  over  a  pulley,  being  stretched  by  a  waigkt  of  twehs 
pounds.  On  tiie  right  hand  of  tks  mnnhine  is  a  li|^ 
fantem-wheel,  which  carries  a  ooilof  wise.  Thesean 
no  toothed  wheds;  it  is  exdusively  a  eam-maidiiDa. 
Upon  one  short  shsft  axe  thirteen  came,  each  of  wUck 
takes  its  part  in  a  propor  sequence  in  one  rotatsoo  of  tte 
shaft.  On  the  black  board  is  a  statement  of  the  eeqosaea 
of  actions,  and  «  few  notes  as  to  the  ohaxaetar  of  tte 
cams:— 

Action  of  Gmu  in  Ourdmaiinf  Ifatkim. 

Cam*.  Dntles. 

1  grips  the  wire  to  be  advanced. 

2  advances  the  gripped  wire. 

3  holds  firmly  £e  advanced  wire. 

4  cuts  the  advanced  wire  to  the  reqoirad  length. 

7  actuates  prickers  of  the  leather. 

8  withdraws  prickers. 

6  advances  fingers  to  hold  sad  bend  the  wira. 
6  withdraws  bending  fingers. 

,Q  >  cause  the  bent  wire  to  enter  the  pricked  holes. 

13  raises  front  nippers  and  bonds  the  wire. 

1 1  releases  the  wire-holdiag  pieces. 

12  advances  a  skeleton  stewed  oam-wheaL 

Ifotn  on  Ct$a$  m  Oard-m^inff  Matkine. 

1,  2,  is  a  doubleoam ;  1  grips  the  wire  by  a  cyliaditeal 
contrivance ;  2  advances  it  by  a  swash-plate. 

4  not  only  operates  on  the  catting>-blade,  bat  oaesss 
the  machinenrto  stop  if  the  wire  should  be  brcAen. 

6,  6,  7,  8.  These  rotating  cams  act  in  oombtnation  with 
inclined  planes  which  are  rectilineal  cams— <md  wift 
springs. 

The  -vety  fine  wire,  about  the  siae  of  a  fiill  stop  oa  a 
pa(^  of  the  JoumiU,  passes  tiurongh  a  small  hols,  alwve 
wmuh  is  a  pin  tiiat  can  be  pressed  down  so  aa  to  bold 
the  wire,  and  lifted  up  to  release  it.  Whan  the  wire  is 
grip]>ed  it  is  advanced  as  &r  asisneedfrdjbeinga^io**' 
for  any  required  length  by  a  set  screw. 

As  soon  as  it  is  advaooed,  this  paeee  lifts  19, 
leaving  the  wire  so  advaaeed.  Anetiker  piece  now 
comes  down  and  grips  the  wire.  The  pieoe  whicb  ori- 
ginally advanced  it  goes  hack  and  repeats  the  aams 
operation.  The-yieee  that  held  it  dewu  afte  bebig  ad- 
vanced retains  its  hold  until  a  couple  of  neoes  lik* 
fingers,  operated  np9n  in.the  oentn  of  thamaauna,  coos 
forward,  and  a  thira  piece  iiiowespoiiteigto  them  oomcs 
from  above,  so  that  the  wire  Uea  across  Uie  two  nadsr- 
neatb,  and  the  third  holds  a  above.  It  lies  there  freely. 
Whilst  so  lying  another  operation  is  performed.  Tks 
wire  is  now  lying  in  what  may  be  called  a  loose  gtij^ 
and  a  motion  then  takes  place  wludi  pushing  two  flagm 
a  little  in  advance,  the  wire  is  gripped  ti^mly.  WkiM 
thus  held,  as  in  a  vice,  two  otho'  fingers  oome  fuiwaiJ 
and  bend  it.  They  bend  it  forward  and  tlien  i^ms  ia, 
causing  the  poiata  of  -tiiat  wire  neatly  to  tooeh  eaA 
other.  That,  however,  is  not  what  ia  wanted,  hot  tks 
wire  has  a  certain  amount  of  elasticity,  and  the  |>es. 
sure  of  these  fingers  beyond  what  is  required  is  jest 
Buffioientto  overcome  this  exoearive  elaattei^.    Xbsss 
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bendii^  flngors  then  -withdraw,  the  elastioity  of 
the  wiie  canaea  it  to  open  so  as  to  lemain  with  its 
bent  ends  exactly  opposite  the  two  amall  holes 
-wfaioh  hare  been  made  in  the  lestiier  at  a  prerioas 
stage  by  two  pcickets.  The  wire  being  passed  throogh 
these  two  holes  as  a  thread  through  the  eye  of  a 
needle,  two  hooks  rise  ap  on  the  ontdde,  olose  in, 
clip  the  win^  and  bend  it  down,  and  yon  will  find,  on 
fixamining  this  eatd,  that  all  the  wires  are  beot  ezaoUy 
■like.  When  so  bent^  all  the  operating  pieoes  withdraw, 
and  the  wire  is  left  in  the  leatiier.  Then  it  is  tiiat 
«ui  aotion  tikes  plaoe  vhieh  odraaees  the  leather  ready 
fat  another  operation.  The  proeeios  are  these.  First, 
the  wire  is  gripped  in  the  wa^  deaeiibed  by  a  piece  fUling 
upon  it ;  the  gripped  wire  is  then  advanoed.  Having 
been  adTasoed,'  a  pieoe  drops  and  h<^ds  the  advanced 
'wireasinasecondTioe.  Wh&st  so  held  a  knilb  comes 
totimi  aad  ooti  off  ttie  required  length.  These  two 
Hafgen,  ptevioasly  described,  hold  the  ont-off  piece, 
^rhioh  has  been  laid,  ss  it  were,  npon  them;  they 
bold  it-balanced,  projiaotiag  an  eqnal  length  on  eauk 
aide.  Whilst  so  held,  a  piece  desoenas  in  front, 
■nd,  in  ixnnbination  with  the  two  fiogere,  gripe  the 
wire  ilrmly;  then  two  other  flagers  oome  forward. 
WUlst  tiiat  is  going  on  with  the  cut-off  wire,  two 
little  prickers  make  holes  in  the  leather,  throogh 
-whieh  the  wire  is  to  be  pushed.  A  cam  withdraws  these 
prickers,  then  the  bending  fingers  begin  to  act ;  when 
they  have  bent  the  wire  to  the  proper  position,  those 
bent  fingers  withdraw  themselves  and  the  holdws  insert 
the  wire  through  the  leather,  the  hooks  in  front  coming 
up  and  bending  the  inserted  wire.  Now  a  wheel,  saA 
•a  fiftw  if  any  in  this  room  have  ever  seen,  called  a 
skeleton  wheel,  moves.  It  is  a  kind  of  eorapoond  side 
c«m  stepped  wheel,  an  owtllne  of  which  has  been  baced 
on  the  board.  It  is  grippsd  by  two  dams,  and  every 
time  the  wire  is  advanced  this  wheel  causes  the  leather 
to  be  pushed  sideways.  The  cams  which  work  the 
m«/i>«iii«  are  some  ox  titem  single  cams,  some  awash 
plates,  and  some  oomponiKl  cams.  There  is  also  one 
cam  which  has  a  vscy  peeoUar  provinee.  It  has  no 
pact  in  the  mechanism  of  the  work,  but  it  does  this. 
ni«ra  is  a  cam  mbiieh  cuts  off  the  wire  at  the  proper 
tongth  with  a  Utile  knife.  Upon  tiie  wire  ridssaj^eoe  of 
light  metal.  This  light  metal  rests  as  it  were  upon  the 
wire,  so  that  if  the  wireshould  break  thelig^t  metal  would 
ftll  down  a  quarter  of  an  inch,  and  that  ftUing  of  a 
qnaxtar  of  an  inch  causes  a  mall  piece  to  rise  up  which 
atop*  the  wlude  machine  by  throwing  tiie  strap  wheel 
out  of  gear.  If  the  piece  of  wire  were  to  break,  unless 
the  manhinw  were  stopped  work  wonld  go  on,  the  leather 
being  perforated  ana  no  wire  inserted.  It  is  essential, 
tiierafore,  that  the  whole  of  the  machinery  shonid  stop 
-when  the  wire  bnaks.  A  similar  contrivance  causee  the 
stoppage  of  large  silk  and  cotton  looms  in  case  the 
shame  thread  be  bsoken.  Although  the  black  board  may 
have  made  same  parts  clsar'  even  to  those  at  a  distsnoe, 
yet  if  a  nearer  inspection  be  desired,  it  can  be  had  either 
now  or  in  Um  eonise  of  the  nszt  ten  days. 


CO&BXSPOVBEVOB. 


ASSAM  AS  A  FIELD  FOR  PRIVATE 

ENTERPRISE. 

Sat, — Having  read  in  your  Jounuli  of  Ifith  March  and 
6fh  April,  papers  by  Mr.  F.  Campbell,  on  *'  Anam  as  a 
Field  for  Private  Enterprise,  with  special  regard  to  Tea 
Cultivation,"  and  having  been  resident  in  tmit  province 
myself  for  some  yean,  I  take  the  liberty  of  correcting 
a  few  misconceptions,  and  adding  a  few  remarks,  wbi(£ 
mav  be  interesting  to  some  of  your  numerous  readers. 

Lower  Assam,  and  the  lower  half  of  Central  Assam, 


do  not,  in  my  opinion,  present  a  desirable  climate  for 
European  settlement.  I  found  them  decidedly  unhealthy. 
But  my  experience  of  Upper  Assam  is  quite  the  opposite. 
No  doubt  the  soil  of  the  former  is  very  rich,  and  I  believe 
Chere  would  be  praotioaUy  no  limit  to  its  productions, 
but  it  cannot  compare  with  Upper  Assam,  say  from 
Jarehant  to  Snddya,  or  rather  Suqua  Ohat,  for  Snddya 
is  on  the  mnrthem  side  of  the  river,  and  the  land  la  very 
poor  for  many  miles  northward  from  the  river  bank  on 
that  side.  Now,  an  imported  coolie  costs,  landed  in 
Debrooghur,  from  66  to  62  rupees,  not  from  40  to  60 
mpees ;  however,  it  most  be  remembered  that  I  speak 
of  prices  in  1869,  1870,  and  1871.  Mr.  Campbell  states 
that  afti  timber  is  impervious  to  white  ants.  Unfortu- 
nately, I  most  differ  with  him.  Almost  all  the  planters' 
bungalows  are  built  on  ail  poets,  the  walls  being  com- 
posed of  a  thick,  strong  reed,  called  "ekro,"  bound 
between  strips  of  bamboo  (say  18  inches  or  2  feet  apart), 
with  bSaut  or  cane  rope,  the  cane  being  got  everywhere, 
and  of  varipns  thickness.  This  is  split  mto  long  strips, 
and  is  stronger  than  any  hempen  rope,  and  quite  as 
lasting  as  the  ekra.  Being  fastened  to  timber  scantlings, 
it  forms  a  good,  dean,  and  strong  wall,  and  when  plastered 
on  both  sides,  presents  an  appearanoe  eqnal  to  any  brick 
wall,  and  is  by  far  drier,  lie  platform  of  the  house  ia 
generally  from  4  to  7  feet  from  the  ground,  leaving 
free  paasage  for  the  air  underneath.  Well,  on  many 
oocaaons  I  have  passed  my  riding-cane  six  inches 
into  several  of  those  sdl  posts,  and  sometimes  right 
through,  disturbing  the  ants  considerably.  As  an 
officer  of  the  PubUo  Works  Department,  it  was  my 
official  duty  to  examine  and  report  on  the  state  of  all 
the  government  buildings  in  my  district  while  on  touts 
of  inspection ;  and  the  number  of  beams  and  bugahs, 
to.,  I  have  found  quite  rotten  I  would  not  venture  to 
state.  Only  three  weeks  ago,  in  Tirhoot,  while  at  break- 
iStst  in  a  friend's  house,  I  remarked  a  few  beams  that 
looked  dvnbtfbl,  and  requested  him,  if  he  valued  his 
safbty,  to  have  them  examined  that  day.  A  "  bnrk^- 
mistry  "  (carpenter)  was  sent  up,  and  uie  head  of  ma 
hammer  disappeared.  He  came  down  double  quick,  and 
I  cleared  out  also,  and  that  room  was  quite  empty  in 
twenty  minutes.  Two  of  the  beams  were  quite  rotten. 
One  would  last  another  season,  he  said.  Now  the  shell 
of  those  beams  was  perfect,  but  I  observed  certain 
dirty  stripes,  like  small  cracks,  appearing  through  the 
paint,  and  I  knew -of  old  what  that  meant.  -  Nahoar 
lasts  many  a  long  year,  but  trees  of  any  size  are 
scarce.  Kerai  is  so  hard  that  it  is  not  worth  work- 
ing, and  is  source  also.  Cuttfther,  or  jack  (a  fhiit 
tree),  stands  longest,  but  trees  of  any  size  are  very 
scarce.  However,  as  far  as  the  ants  are  concerned,  if  we 
coidd  <mly  understand  them,  I  believe  they  are  as  par- 
ticular over  the  age  and  atatis  of  the  wood  they  attack 
as  any  gourmand  is  over  the  age  of  his  haunch,  or  the 
smell  ofhis  grouse  or  woodcock;  and  every  tree  is  doomed 
when  it  bacomee,  accortUn^  to  thdr  taste,  ripe. 

Now,  as  to  the  advisabihty  of  selecting  lands  within  the 
area  of  the  inundations.  That  aeems  an  extraordinary 
snmsstion.  Snrdy  water  leaves  its  mark  plain  enough, 
and  why  should  a  stranger  expose  himself  to  the  almost 
certain^  of  a  fever,  the  effects  of  which  may  last  for  his 
lifetime,  and  make  him  me  the  day  he  ever  saw  the 
country.  Assam  fever  is  no  new  sickness,  and  its 
tenadty  in  holding  on  through  a  series  of  years,  and  the 
terrible  prostration  while  it  hsts,  many  an  unfortunate 
resident  can  tell  to  his  sorrow.  Health  is  first,  worldly 
prosperity  may  follow  after.  I  have  painful  reminders 
sometimes  of  the  Assam  fever,  though  I  have  met  many 
who  suffered  more  severdy,  and  are  still  nearly  as  bad 
at  times  as  I  was  at  first.  Most  assuredly  any  settler 
who  may  be  induced,  through  reading  Mr.  Campbell's 
statements,  to  go  to  Lower  or  Central  Assam  between 
the  months  of  <^e  and  October,  will  not  feel  grateful 
for  his  adrice.  I  knew  one  case  of  a  young,  active 
fdlow,  who  had  money,  and  wanted  to  start  a  garden, 
and  after  the  eleventh  day  he  turned  and  fled.    He 
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would  not  wait  to  lee  the  sua ;  if  he  had,  he  would  have 
remained  in  all  probability.  One  intending  settler  was 
saved  throDgh  a  friend  telling  him  to  go  up  in  the  rains 
and  look  for  land ;  he  blessed  that  friend  afterwards 
most  farvently  for  his  escape.  Travelling  in  the  rains  is 
ooaugh  to  damp  the  ardour  of  the  most  sanguine,  and 
proapecliiij^  in  miii~li  Korse,  Many  a  time  have  I  taken 
nioQ  houra  to  dci  thiit  a  limber  of  miles.  Ton  come  to  a 
stream,  ycsterduy  40  fi-et  wide,  and  find  a  torrent  200 
yarilia.  the  ilouring  of  tlie  bridge  caught  in  some  tangled 
jungls,  and  flnuting  hriie  aaa  there,  while  the  rain  is 
camiog  down  like  n  shower  bath,  and  smiting  you  like 
haSL  You  talco  aS  yfivit  traps,  get  them  on  a  ugh  spot 
—if  you  can  Sad  such  on  the  road,  for  each  side  is 
Itinglu,  iaimv,  und  like  a  sponge— gat  the  tarpaoUn  over 
thccn,  then  tske  off  the  guddy,  or  pad,  and  lis  on  it, 
fhcrouf^hly  soaked  with  rain,  then  send  in  the  elephant 
to  test  if  it  is  sbuUow  enough  to  get  aoroas  with  his 
Isiai.  Thia  procautiua  is  aeceaiary ;  for,  though  the 
sagacLouH  beoat  is  aa  cantioas  at  possible,  a  bit  of  the 
bank  may  slip,  and  dotm  go  yourtnps  under  the  water. 
Bud  it  may  be  a  weok  before  they  are  dried,  if  indeed 
they  ore  not  completely  dutioyed  or  lost.  If  onsueceM- 
£•1  in  finding  a  furdibls  spot  for  the  elephant,  the 
BuJunit  takes  hiii  (ihiuos  and  ropes,  and  tracks  bank  to 
tbe  nsarest  hucga  stroaut,  gets  a  dugout  (boat  made  from 
&  single  trunk),  and  diags  it  np.  Thui  ia  an  hour  at 
least,  aud  may  be  mor*.  Yoa  at  last  get  your  traps  in 
and  float  over,  load  up  again,  and  off ;  and  ImylitBg  up  ia 
not  a  pleasant  job— a.  wet  guddy,  wet  ropea,  and  a  wet 
elupbunt,  carryiDg  the  sahib,  the  mahout,  and  the  graaaee, 
who  cuts  jungle  for  the  elephant,  through  U>e  wide- 
spread inundation,  broken  only  by  ocoasioaal  vardorons 
islutids,  where  tho  higher  lands  surmonnt  the  level  of 
ths  floods.  I  am  horR  describing  one  of  my  own  jour- 
neyjs  in  Uio  zainsi  and  after  crossing  the  next  stream 
— >when  I  had  all  the  leeches  taken  off  the  leg^  and  belly 
of  my  elephant,  say  36  or  40,  as  thick  as  my  middle 
flager,  and  twice  as  long — ^I  cast  my  ayes  around  for 
•ome  ark  of  refuge,  and  resolved  that  the  next  hat  I 
oame  to  should  be  my  halting  place.  Fortunately,  two 
other  rivers  were  fbrdaUe,  and  I  soon  reached  a  planter's 
aospitable  honae,  where,  after  a  good  bath,  and  a  peg,  I 
fiutqaite  oomfortable^  and  no  cold  or  fever  followed. 
One  journey  of  thia  kind  my  friend,  the  intending 
•et^,  had  gone  through,  and  who  can  wonder  at  his 
Oolting.  The  revenue  survey  officers  are  sometimes 
very  hardly  treated  in  being  sent  out  in  the  rains ;  but 
no  aepartntent  in  India  can  more  fully  tell  what  such 
hardship  ia  than  the  officials  of  the  Public  Works  De- 
Witment.  Police  officers  may,  on  rare  oooasions,  be 
obliged  to  ^o  out  in  the  rains,  but  we  must  be  constantly 
about  Evidently  Iklr.  Campbell  has  not  had  any  hy 
dropathic  experiences  of  Assam. 

I  remembw  once  a  spell  of  30  days  and  30  nights'  rain 
nnneasing  in  June,  1869,  and  I  was  elephant  travelling 
with  another  gentleman  for  four  lud^is  and  five  days, 
("d  was  none  the  worse,  though,  in  very  truth,  I  was 
sot  once  dry  during  the  whole  time;  but  planters  are 
^tionary,  need  not  travel  in  the  rainy  season,  and  can 
M  very  snug  within  doors,  always  selecting  the  high 
lands,  beyond  reanh  of  the  inundations,  for  their  huts  or 
bungalows. 

On  the  other  hand,  1st  the  stranger  come  here  in 
November,  and  thenoe  np  to  May,  then,  indeed,  he  will 
fnlly  endorse  Mr.  Campbell's  idea.  Than  the  climate  is 
unsurpassed,  I  believe,  in  the  known  world.  The  great 
variety  of  strange  and  lovely  orchids,  ko.,  the  gorgeous 
flowers  of  the  creeping  plants  that  festoon  &e  trees 
•long  the  roads— and  often  right  across— the  bright 
slumaged  birds,  keeping  np  an  unceasing  smg  of  praise 
10  the  great  Builder  and  Maker  of  all,  who  lavishes  such 
fcrtiliw  and  beauty  with  an  open  hand  on  every  side. 
Then  look  for  your  spot  of  land,  and  mind  the  water- 
Muk,  and  you  will  do  yoor  work  and  gain  your  end, 
•adalso  Isam  a  lesson  by  resting  an  hour,  and  oontem« 
pUtiBg  Qod  in  aatun,  fe  tniy  tbe  kad  is  om  of 


wondrous  beauty,  and  a  man  feels  ths  betts  of  ndii 
such  wealth  of  loveliness  and  of  nsefol  sitanl  pud* 
tions  lying  unappropriated — almost  unknawn-ii  tit 
picturesque  vales  and  forests  of  Assam. 

I  bear  distinctly  ia  memory  many  a  dstaelwd  ifal  i 
scenery  where  the  diversified  suruoe,  ths  lickua  t 
the  soil,  the  luxurianee  of  the  vegetation,  tht  Tin, 
limited,  but  lovely  still,  and.  the  situation  >U  ooatos 
to  make,  with  very  little  toil  and  care,  a  miaiitanpu- 
dise ;  Wter-carriaga  within  20  Tarda,  and  evaiy  niln: 
needed  for  your  honae  and  saroea  on  the  qot,  iniliij 
and  inviting  the  hand  of  indnstry. 

It  is  truly  a  gloiibiw  law),  and  tetils  bmsii 
desoiiptioo.  The  skill  of  man  and  laopsy,  tw  f4 
civilixer,  will  yet  make  Assam  th»  garden  ol  In^  ■> 
the  l»rightest  jewel  ia  our  Empress's  otowil  Qold  ii  t 
her  riven— I  saw  it  ia  the  BiheBg-Biboag.  >k* 
Suddya — and  I  i/a.  peniiaded  in<mwMW  iubmI  «■• 
only  rsquiras  enterprise  to  bring  it  te  light.       , 

As  a  add  for  the  sportsman,  too,  AaMmiiwiw* 
Xjet  him  take  his  rod,  rifle,  a«d  fowliqc-piBceulpf 
to  the  Brahmapootra  and  aatoag  the  Vftm  i"* 
planters,  betweea  tba  itb  Kovenher  sod  the  AbFib^ 
and  ply  his  vocation,  from  sheesfnl  auon  te  1^*7 ''^ 
sareos,  day  after  dar,  and  whe»  hs  goM  ix>"*  ^,  * 
dear  7atherUnd  let  him  tell  what  he  has  ta.'^Jf 
poor  attempt  at  a  dsscriptioik  vtU  be  •  aest  |nM  * 
his  words.— I  am,  &o„ 

B.  Lanovohb  Iioen,  C.B. 
Officiating  Executive  Engiswei^  F.  W.Di  n* 
Division,  Bengal. 

Dlnapora,  astnd  Mar,  U>2. 


WOOD  OK  A8PHALTE. 


Sn,— Wood  paving  saams  to  be  again  '■■J  * 
&vour,  and  the  battle  ia  raging  between  the  '""'.'^ 
paniea  and  the  asphalts  ooBMuaieB,  and  thennf)*!'!? 
to  stats  that  neither  matsriiJ  has  had  as  yets  no  "^ 
nor  will  have  so  long  as  osor  present  ^■''^V*'*'?! 
subsist,  for  they  constitute  the  most  fssrfsl  "IV*^^ 
any  public  improvsmants.  Any  pn»p9«l,  ••"'J 
simple  and  practicable  it  may  be,  if  it  canaot  to  »^ 
bj  legal  flotiOB  into  a  form  capi^e  of  ^^^f^^J'Z 
right,  aaeh  pioposal  moat  iaentably  sink  altisawf 
the  Slough  of  Despond.  .  ^ 

Wood  pavement  is  exaetiy  «  ease  in  pant,  '°f' "^ 
to  secure  ths  possibility  of  a  patent  light,  m  v^ 
must  be  cut  and  pared  into  some  ?■*■"*  ''"I'^^uX 
machinary,  otherwise  no  one  will  be  foand  lo  tuiv 

^"''^  ^  J  Tiata 

Now,  the  only  wood  pavenant  fit  to  riaad  1^ 

traffic,  and  entailing  ths  smallsst  "■^.'T^^jL- 
patented  by  the  most  astute  Iswyor.  In^Bat  '^j^Tg 
ing  the  blocks  into  patent  dice,  hazagoas,palT^^ 
dove-tailed  oomplioationa  in  any  finp,  «*  ^^*Jz3u 
slice  barked  trees  of  any  siss  ar  qaaUfy  '"'"T^tX 
slices  about  thirtesa  inches  in  thicknsa,  sal  ^^ 
largest  sixe  down  first  into  a  good  raounod  fonn*^ 
and  then  the  sssalleraisas,  until  ths  rewaitiinging*^ 

may  be  filled  np  with  what  may  be  oaUei  V^^ 
proper  ramming  of  which  will  render  »|«  *  „ -,1 
solid  mass  of  timber,  while  the  economy  of  wixkIuks, 
that  not  a  chip  will  be  wasted.  The  »orf»"  tZi»5 
end-grain  only,  and  with  the  different  •"''•."tJtS.  1 
afford  a  much  better  foot-hold  thannanite  W»-^ 
should  like  to  know  how  any  patent  la'Tf  VmU(- 
about  working  this  mode  of  piooeeding  mw  'P"^ 
right  system.  vJitf*'' 

The  most  recent  proposal  for  pl»n'™«''*^«^ 
under  the  patent-shaped  wooden  blocks  is  *y'V-  gi 
respect,  only  suited  to  the  ran^  of  a  paiiM  «*'.'    - 
will  be  found  ruinously  expensive,  and  la] 
repairs  after  having  been  opeoed  up  for  a 
water,  gas,  telegraph,  and  sewage  pipMi  ■  * 
ofioantBM  ia  tM  tdiadoB 


5:^^ 


afiUil*' 
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I  do  not  trontile  your  leaders  with  any  comments  upon 
ie  rfral  principle  of  as^alte,  as  1  have  pntliBhed  my 
ie^rs  on  Slat  material,  and  will  conclude  by  stating  tbat 
la  ultimate  and  general  adoption  of  either  material  will 
Id  fbur  years  to  the  life  of  cattle,  and  ten  to  that  of  the 
sHiclea  using  the  London  streets.— I  am,  &c., 

HlNBT  "W.  BBTaLKT. 

SeadlD(.        


THE  COTTON  INDUSTRT  IK  AU8TB0- 
HTINOABT. 

Th*  wi«w'i»l  ttuk  of  VkB  oottoa-qwining  trade  in 
unatro-Bumiy,  aoeording  to  the  infbrmatioa  famished 
tpaa.  tkia  wat^et*  by  Count  Aadrajsy,  it  Bohemia ;  next 
B  impottaoM  are  Lower  Awtri*  aad  the  Ycmu-lberg. 
ieattetad  i>  the  o&er  western  proTiucei  of  the  empire 
b«r»  aze  snallet  spiaaiag  TTMrnnfaftories.  Hand-looms 
c*  fisflt  beiag  re^aeed  by  ma^uMiy,  aad  there  are  now 
»MO,e00  Mf  hinw  spiTMlwi  at  wtsk.  The  nambers  in 
^nhl^^ill  an  600,000;  in  Lewar  Awtna,  484,000;  in 
IM  YvrarilMag,  310,000 ;  the  balk  of  the  remainder  are 
BitiifcBtod  ovsr  tke  T^xfA,  Upper  Avrtria,  and  gtyria, 
rith  a  few  in  tka  otker  provinoee.  With  regard  to 
lafcnnsia,  two-thiida  ot  its  spiaainff  ia  doae  in  the  dia- 
net  •(  Rmdxmbeig.  where  the  duef  msnnfactoiiee  are 
itpatait.  Thanldeit  wanafaetoty  in  that  prorinoe  and 
tt  tka  eaqsn  ia  at  Kattanbwg.  It  baa  been  at  work 
iaae  1787.  Sosia  of  the  others  date  from  the  Conti- 
Motal  bloekadak  b«k  most  have  been  eataUished  since 
MO. 

Xh0  ipaaiag  tnda  in  Lower  Aastria,  which  increased 
my  qmekly  at  fliit,  haa,  siaee  tha  great  cotton  criiia, 
wawhat  AsclMd  in  fiwa  of  tha  tiral  mannfaetoriea  of 
imiwnia.  Thia  dadiaa  xraal  bealtributad  to  the  de- 
iraaaa  of  water-power  in  Lower  Austria,  and  the  oonse- 
ineak  aataarity  of  of/pljiaK  aaehinery :  to  the  greater 
azpenaesk  aa  cotapand  with  Boheasia,  inenrred  in  the 
tnaajpert  oi  the  niw  aatenal  freot  Liverpeol,  the 
pmiadfti  mart  for  Aiaenean  and  East  Indian  oot^n ; 
a&i  to  the  inferior  maeUnery  used  in  B<diemia.  In 
M66.  Lawar  Austria  had  49  aiaoafectoiies,  with  600,000 
■pfadkiaat  work;  in  1870,  34,  with  S17,083  spindles; 
mi  in  July,  1871,  33,  yriih  484,066.  Aa  oompwred  with 
iha  year  1869-70,  there  is  an  increase  in  1870-71  in  ti^e 
laabav  of  spia^ea  at  woik  of  68,416.  The  number 
>dng  in  I860,  399,629;  and  in  1870,  468,046.  The 
offgeet  manu&otories  in  1871  were  those  of  Tmman- 
Kaiiaaitha],  67,M4  spindlaa;  Pottendorf,  67,688;  and 
reaadost  i^873.  Tlia  most  important  manafeotory  in 
Vorarlbaag  is  at  Eennelbaeh,  near  Bregens,  27,000 
Mrindlea.  The  new  manufactories  of  Upper  Anstria, 
iaree  of  which  are  in  Kletnmiinchen,  haye  01,888  spin- 
ilaa;  and  ia  1867  eonvwted  27,879  ewts.  of  cotton  into 
26^  cwts.  of  yam. 

Thread-ntakiag  is  oarried  on  duefly  in  the  makers' 
lioaaes  and  in  mannfeotories  ezpreaaly  devoted  to  it — 
}nly  a  few  of  the  large  B{4a]iing  manufectertes  take 
paot  in  this  trader  Its  principal  centres  are  Lower 
Anatria,  where  there  are  from  16,000  to  16,000  apindlee ; 
md  Boheoua,  where,  at  EaraUti,  thne  is  a  manufiMtory 
at  6,400  sraadlea,  wUah  mcaopolisea  the  greater  portion 
of  the  tnOB.  Hand-loom  weaving,  which  waa  fennarly 
very  genecal  throughout  the  moaarohy,  and  filled  up 
the  Kfun  tiaae  of  the  agrieultoral  popnlatioa,  has  been 
daring  the  last  fifteen  years  almost  supplanted  by 
machinery.  Common  looma  are  those  most  used  in 
honsea ;  not  m<ae  than  16  per  cent,  of  the  entire  nmn- 
ber  at  work  are  regnlatm  looau.  One-half  of  the 
wearing  is  done  in  spinniiq;  mannfeotories;  the  other 
half  is  mannfaotoriea  ezolBaiTely  deroted  to  it.  The 
Bumber  of  meefaaoioal  looms  at  work  is  at  leaat  160,000. 
WaaTiog  fe  diiefly  oairied  on  in  the  prorinces  of 
Boheoda,  Lower  Austria,  Vorarlberg,  MoniTia,  Silesia, 
Upper  Anatria,  and  TyroL  In  the  other  prorinoes  tha 
tnoa  ia  nnimportant.  Jn  oomparison  witii  the  other 
proTJaws^  eBpacially  Lowar  Aartpa,  medianioal  weaiaag 


has  been  much  developed  in  Bohemia,  where  it  is 
favoored  by  the  cheapness  of  labour  and  fuel,  and  the 
proximity  of  the  best  markets.  About  70  per  cent  of 
the  weaving  manufactories  of  Bohemia  are  in  the 
Beichenberg  district.  The  trade  in  cotton  goods, 
especially  the  Oladbachner  branch  of  it  (cotton  hose 
and  clothing)  is  concentrated  in  Wamsdorf  and  ita 
vicinity,  and,  under  the  name  of  Wamsdorf  mann- 
feoture,  enjoys  a  great  reputation.  Next  to  WamsdorfL 
Bumburg,  Friedltuad,  Sommitz,  Nenpaka,  Rochlitz,  ana 
Hohenelbe,  are  the  most  important  places  for  this  trade 
in  this  district.  At  Taunwald  and  SwaiTow  there  are 
manufectories  of  480  and  400  m.u»hiiTti>Hil  weaving  looms. 
Jn  the  Prague  district,  Beiaun  has  424,  Smikow  360, 
mechanical  looms.  In  the  Eger  district,  medianioal  and 
hand-weaving  are  confined  to  certain  places.  Purgtein 
has  the  largest  manufactoiy,  436  power  looms.  In 
Lower  Austria  weaving  is  divided  into  three  branches — 
one  producing  articles  de  mods,  and  employing  120  looma 
in  Vienna  and  its  vicinity,  whjch  is  &st  being  banished 
from  Vienna  itself  to  the  country  by  wool  and  silk-weav- 
ing ;  the  second,  producing  all  sorts  of  fine  goods,  especially 
organdine  muslins  and  baltists,  and  employing  6,000 
looms  in  the  district  of  Waldviertel ;  and:  the  third, 
machine  weaving,  confined  to  nine  mannfactories,  with 
2,800  mechauicu  looms.  The  woven  goods  of  Vorarl- 
berg are  produced  by  a  number  of  manufactories,  the 
ohief  of  which  is  at  Domhin,  and  by  hand-looms.  loght 
goods  are  principally  made.  In  Moravia,  the  mana- 
feoturing  of  cotton  goods  is  chiefly  done  in  piece-work, 
and  the  chief  centres  are — ^Zittau,  where  is  the  Barchen 
weaving  fectery ;  Alarisch,  Tmban,  and  Datchitz,  in  tha 
district  of  tho  Chamber  of  Commerce  of  Brunn ;  and 
Prossnitz,  Sternberg,  Frankstadt,  Hislek,  and  Schild- 
berg,  in  tiiat  of  Olmutz.  In  Silesia  the  weaving  trade 
ia  concentrated  at  Friedek  and  neighbourhood.  In 
Upper  Austria,  the  most  important  of  we  four  factories, 
with  356  looms  at  work  in  1867,  is  at  Kleinmonchea. 
In  the  Tyrol,  there  are  large  factories  at  Inns{>raok  and 
Schroaraach ;  in  the  province  of  Goiz,  at  Btrazig. 

There  are  few  iiactoriea  in  the  monarchy  specially 
devoted  to  the  production  of  the  finest  cotton  goods. 
The  principal  of  Utem  are  the  chenille  factories,  very 
flourishing  aince  1866,  and  the  fringe  and  galloon  &o- 
tories  of  Vienna.  Ferkals  are  chiefly  made  m  Bohemia 
and  Moravia.  Lace,  bobbinet,  and  tulle,  at  Vienna  and 
at  Lettowitz,  in  Moravia.  Niedergrund  and  Qeorgen* 
thai,  in  North  Bohemia,  are  most  celebrated  for  plushea 
and  velvets.  Cotton  ribbons  are  chiefly  madeat  Viennaand 
Great  Sieghardta,  in  Lower  Austria,  and  in  factories  and 
by  piece  in  the  districts  of  Schluckenas,  Hainspach,  and 
Auasig-Tiimitz,  in  Bohemia.  This  bianoh  of  trade  is  so 
prosperous,  that  a  very  insignificant  quantity  is  im- 
ported. Of  importance  are  likewise  the  maaufactoriea 
of  funiitare  stnfia,  mixed  wool  and  cotton,  woven, 
smooth  and  striped;  they  not  onl^  supply  the  home 
market,  but  likewise  export  their  produce  to  th« 
Danubian  Prinoipalities,  Russia,  Italy,  Denmark,  and 
HoUaud ;  lastly,  great  perfection  has  been  attained  ia 
the  manu&cture  of  table-covers  and  gobelins.  Theaa 
articles  are  highly  appreciated  in  the  ^glish  market  as 
well  as  in  many  ouscs.  In  printing,  dyeing,  and 
dressing,  great  progreas  has  beat  made  within  the  last 
few  years,  espeoally  as  regards  beauty  and  execution. 
Bohraaia  is  the  jvineipal  seat  of  this  trade.  The  calico 
feotory  of  Koamanoa  is  one  of  the  first  rank;  it  employs 
700  hands,  and  owes  its  celebrity  to  the  applioatioo  of 
Krapp's  extract  to  calico-printing.  Oonsiderable  jninting 
factories  exist  also  in  the  Beioheuberg  and  Prague 
districts.  Their  produce— jaconets,  calicoes,  and  .cloths 
—find  good  markets  in  Austto-Hungary,  Prussian 
Silesia,  and  Hamburgh.  The  dydng  and  dressing  trade 
is  oonoentrated  in  w^hn^if,  at  Womadorf  and  vicinity, 
at  B«mburg,  Schluofceuan,  Oeorgenthal,  and  Znrichan, 
in  (he  Beichenberg  district.  There  are  few  exclusively 
cotton  bleachers,  but  most  of  the  numerous  bleaching 
nMBhiaea  &«ai  Beichenberg  are  oonstrueted  foxwttai^ 
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Ueaohing,  In  Lower  Ansbria  tliere  are  sevetal  small 
oalico  printing  fkctoriea.  For  man^  jeais  mnslin  has 
oeaaed  to  be  printed  to  any  extent  m  Anstria.  The 
principal  factories  of  this  province  for  dyeing,  bleaching, 
and  dressing,  are  in  Vienna  and  its  neighbourhood.  _  In 
yorarlbei]g  there  are  also  nnmerons  bleaching,  dyeing, 
and  printmg  factories  of  considerable  extent,  principally 
occupied  in  the  prodnction  of  variegated  kerchien  for 
the  head,  neck,  and  shoiddars,  for  the  greater  part  of  the 
empire ;  next  to  these  in  importance  lor  similar  articles 
are  the  foctories  of  Upper  Austria,  Horavia,  and 
Hungary.        ^^^^^^^^^^^^^^^ 

THE  EE80UECES  OF  SOUTHKEN  PEEU. 

The  opening  of  the  line  of  railway  firom  the  Port  of 
Mollendo  to  Areqnipa  marks  the  era  of  a  totally  new 
national  life  in  Southern  Peru.  Although  comparatively 
trivial  in  its  length,  about  108  miles,  this  railway  is  the 
first  instalment  towards  the  traffic  connection  between 
the  city  of  Areqnipa  and  the  iS&rther  interior  places  of 
Puno,  Cnzco,  Moquegua,  and  their  dependencies,  as  well 
as  Bolivia,  and  between  the  whole  of  them  and  the  sea- 
board, whilst  the  very  rapid  development  of  navigation 
and  commercial  activity  in  the  Pacific,  and  the  increasing 
intarconrae  with  tiie  populations  on  the  Asiatic  side,  im- 
press a  totally  new  significance  upon  the  penetration  of 
the  interior  by  practicable  courses  of  traffic.  The  chief 
mineral,  vegetable,  and  pastoral  resources  of  the  country, 
which  are  enormous,  are  to  be  found  far  inland,  con- 
ver^ng  upon  those  cities,  and  hitherto  cut  off  i^m  the 
Pacific  coast  by  the  breadth  of  an  arid  and  seemingly 
inhospitable  tract  stretchingwestward  from  theCordilleras, 
and  measuring  100  miles,  more  or  less,  which  has  afforded 
no  other  means  of  transit  but  sumpter  mules,  and  which 
has  been  chiefly  dependent  for  the  necessaries  of  life  upon 
the  navigation  along  the  coast,  whereas  the  incalculable 
riches  of  the  wonderfully  varied  and  intact  indigenous 
products  abounding  in  the  heart  of  this  great  and  prolific 
continent  can  be  opened  by  enterprise  by  way  of  Cuzco 
more  directly,  except  as  to  ocean  transit,  from  this  tract 
than  from  the  east  Dy  way  of  the  Amazons. 

Mr.  Consul  Vines,  in  his  report  upon  the  district  of 
Islay,  which  he  describes  as  thti  Peru  of  the  Peruvians, 
haviDg  regard  to  the  characteristic  isolation  of  the  people, 
infbrms  us  that  the  reserve  resources  at  the  command  of 
tlie  Peruvian  government  in  the  depdts  of  guano  alone, 
are  reputed  to  represent  above  £300,000,000  still  ft«e 
from  incumbrance,  enabling  the  State  to  contemplate  the 
liberal  subvention  of  useful  public  works.  The  risk  and 
enormous  relative  oost  of  opening  up  railway  communica- 
tion have  devolved  upon  uie  government  in  the  name  of 
]rablio  utility,  which  has  been  prompted  fairly  to  pierce 
the  main  trunk  of  the  Cordilleras  athwart  elevations  of 
more  than  14,000  feet  of  rugged  difficulties,  separating 
Hie  fertile  valley  of  Cozoo,  the  inexhaustible  mineral 
wealth  of  Bolivia,  besides  the  great  mineral  rn;ions  of 
tlie  Peravian  interior,  the  large  inland  waters  of  Sticaca, 
and  even  the  head  waters  of  the  Amazon  and  its  greatest 
tribntary,  the  Madeira,  from  the  highway  of  the  west 
eoast,  within  the  trade  of  this  part  of  Peru.  And  the 
cost  set  down  fin:  the  first  108  miles  has  been  £2,260,000 ; 
the  estimate  for  the  220  miles  contemplated  to  Pono 
£6,260,000,  and  the  rest  in  proportion  for  single  lines 
throoghont,  making  in  all  about  040  miles  of  railroad  ; 
whilst  it  is  probable  that  the  ultimate  total  outlay  will 
materially  exceed  these  figures  before  the  lines  be  fairly 
completed.  When  the  interior  is  rendered  acoeftible  up 
to  the  eastern  boundary,  the  population  of  the  interior 
are  likely  to  find  profit  in  the  wake  of  eager  mineral  ex- 
plorers. This  is  Uie  more  fbirly  to  be  tak^  into  account, 
for  the  mountain  territory  to  be  traversed  by  the  nilway 
forms,  so  to  speak,  an  irr^pilar  basin  and  mineral  recep- 
tacle in  the  chain  of  the  Andes,  in  different  parts  of 
which  the  precions  metals,  including  platinum  and 
highly-prized  jewels,  such  as  the  diamond,  sapphire,  and 
«im«g«la,  do  exist  in  fikir  quantities  and  under  very  fikvovr- 


able  conditions  for  eshumation,  in  a  caaiArjiAwM 
remote  from  the  equator  than  from  13°  to  17*  m&,jt 
tempered  by  an  elevation  mostly  of  10,000 &et  «ad» 
ward,  and  by  the  vicinity  of  perpetual  snow.  Kot  mw 
has  heretofore  been  madeof  these  resouroes,tDd  the  imoa 
Mina  del  Manto,  near  Puno,  has  been  abandoned,  em 
by  English  adventurers,  because  they  could  sot  tn» 
port  the  machinery  they  wanted  to  Vbe  spot,  isd  lieiM 
they  were  too  insecure  in  many  respects^  owing  toeiio* 
stances  now  totally  changed. 

Vniether  or  not  the  fertile  expanse  toward!  Cwn  « 
beyond  it  would  be  developed  as  an  agrieoltartl  cou^ 
and  increase  the  native  supply  of  food  cominiiiitiii>^ 
with  the  wants  of  a  largdy  moltipUed  p«^ol«tioM> 
more  remote  question.  Yet,  as  to  the  v«^  js*" 
extent  for  the  production  of  wool,  now  tbs  oalT"* 
worthy  article  of  export,  there  can  be  litUs 4obKI« 
that  the  collection  of  alpaca  and  sheep's  wool  muli 
likely  to  become  improved  and  mnch  angmmtad ;  vtaj 
the  most  valuable  and  silky,  but  scanty,  *«•"•»* 
wild  "  vicuna  "  would  soon  be  exhaostsd  in  Uie  i** 
less  chase  and  extermination  of  tbe  animal,  wtiA,  iw 
the  present  Systran  of  collection,  is  killed  to  olto  a 
average  of  6oz.  of  coat,  to  the  extinction  of  fctnnj*- 
duction,  and  the  total  loss  of  caioass.  Vitja  i^ 
circumstances  the  exportation  of  alpaca  wod  neaii 
nearly  2,e00,0001bs.  weight  in  the  year,  and  tint  of* 
sheep  about  2,000,000,  but  by  no  "»••"»  "^"^J^ 
as  might  be  anticipated  from  animals  ^*"'"*|'°" 
Spanish  flocks,  under  conditions  of  pashne  sad  d"" 
so  favourable  as  they  are  in  the  uplands.  Ai to* 
most  valuable  of  all,  that  of  the  '*  vicuna,"  the  i»« 
and  exportation  is  statistically  insignifiosnt  Is  '■"' 
amomitKl  only  to  8,27«bs.,  worth  »««««"■ 
£2,000  in  Europe,  where  the  vslue  may  be  •*.*"" 
fis.  per  lb.  "What  this  oouKtry  does  not P"***  j 
rendered  by  any  changes  resulting  *'"''_*^1^ 
communicatim  is  the  seat  of  jmportaot  naara™* 
However  considermble  might  be  the  demsad  t*» 
sumption,  the  supplies  can  bo  obtained  W  ""j 
tageously  from  abroad ;  and  Great  Britiaa  ''"•vJJ 
recovered  a  very  largely  predominant  """""'JL!,*, 
market,  having  in  this  respect  displaced  J''*''''"'?,., 
memorable  calamities  of  that  country,  i«ti»?.*J?z!; 
although,  beyond  the  deficiency  or  her  "^l*""^ 


favourable  fiibrics,  tiiis  country  was  whoDyn^ 
by,  if  not  indifferent  to,  the  Issue  of  tbet*iW» 

Official  and  perfectly  anthentio  mstoisl*  ^*^^^ 
illustration  of  the  condition,  habits,  »^""'*'^ ,( 
land  commerce,  and  so-forth,  as  affecting  "'•^P''^ 
these  regions,  are  extremely  deAo*'*-  ,  a^. 
scantiness  of  such  materials  ^^■"'^•"TfwiftitoS 
ing  light  upon  the  inner  life  of  the  P*^_2jtoi5» 
an  example  of  the  relnotaaoe  of  the  aoveninieMw  ^ 
itself  felt,  incidental  to  thennobtrastve  ^"^^^^ 
public  mind.  Setting  aade  cases  of  g"^?|r^  u« 
are  more  oonspicoons  in  and  about  the  o*I^  .rfbiat 
the  resources  of  all  classes  are  humble  ♦'""'^j'^^ 
The  working  pBojdB  are  tbtv-  w^TTP*"^!*!' 
though  they  know  of  few  Joduljfence^tteyniw;  ^.^ 

money  about  them;  and,  ««« «f  ■♦"'''■'f,''*!!!,-.  tb» 
qneetaVmable  whether  fheir  fteHngs^r*?*  ^^UmA 


to  seek  after  public  eleemosynaryaid  if  ''.'^Jfii^ 
The  inhabitants  are  ^erally  sober  '""l^^^n^ 
temperate ;  they  are  wiry  and  enduring,  •** '5?,,  |^ 
are  W  The  dUmata  is  »»e^.  .^^?iW 
g^enial ;  and  the  remimesation  of  all  ''^'^'f^ltM  tk> 
mensurate  with  the  high  oost  of  ^*?*.?fteMwl»>- 
necessaries  of  each  dass  respectively,  thatiijWi^  ^ 
ing  power  of  the  money  bears  a  fair  ™"Kji  a  » 
exertion  which  obtains  it  and  the  '"^j^JrBsey 
required  to  supply.  The  prevailing  ""^J^jjjifliteJ 
of  the  countoy,  wU«di  is  abondsat  «»  ^^  j, 
amongst  all  classes,  down  to  the  •I'P;^) 
chiefly  oomprissd  in  gold  and  silver  1"*°^,,, 
mone/ issued  by  the  Bank  of  lima  is  alio  B«'v  ^ 
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ad  oompriaes  notes  down  to  five  soles  each,  a  little  less 
xaji  twenty  shillings,  BritiBh  sterling,  in  yalae.  The 
tritish.  aorereign  dicnlates  freely  at  6  soles  47  cents, 
bout  6  J  dollars,  the  sole  being  rated  at  3s.  9d.  British. 
'l^JjlTnited  States'  gold  coin  u  also  readily  convertible. 
with  reference  to  the  aboriginal  or  Tmiian  race,  or 
Btoes,  northward  of  the  3fith  {miallel  of  south  latitude, 
txe^  bave  not  a  tendency  to  become  extinct — ^like  tiiose 
f  lTorUi_  America  and  Anstralia — ^in  the  presence  of 
aodem  civilization ;  nor  are  they  physicalfy,  morally, 
ooially,  or  intellectually  disqualified  from  oontributing 
nuch  to  the  modem  spirit  of  progress.  Possessed  of  a 
peculiar  but,  nevertheless,  very  striking  civilisation  of 
^eir  own,  of  which  the  strange  archives  were  ruthlessly 
ind  heedlessly  destroyed,  and  predisposed  by  disposition 
to  appzeciate  and  return  a  friendly  encouragement  of 
uatercourae,  their  cordial  relations  with  the  enterprise 
ox  their  former  conquerors  and  of  Europeans  would  be 
in-valuable,  especially  to  the  young  and  rising  States 
fonnded  upon  the  seaboard.  It  would  be  a  wise  point 
on  the  part  of  the  Peruvians,  henceforward  to  cultivate 
a  cordial  understanding  with  these  curious  people,  and 
to  encourage  them  by  thorough  confidence  to  develop 
the_  strength  and  jnoductiveness  of  their  number  and 
activity— remembering  that  it  was  the  by-gone  and 
cmel  policy  of  the  mother  countrv,  and  not  the  colonists 
that  alienated  the  Indians — and  Uiat  generous  priodplei 
•will  inevitably  secure  the  gleeful  acknowledgment, 
respect,  and  confidence  of  all  enlightened  governments 
and  people,  and  notably  of  Qreat  Britain. 


ABSUAL  DTTEBHATZOlf AL  EXHIBITI0H8 


Hie  o£Beea  of  the  Oommissioners  are  at  Upper  Ken- 
Bington-gore,  London,  "W.,  Mi^or-General  Scott,  O.B., 
aeoretary. 

m«  Hoyal  mghneu  the  Prince  of  Wales  presided  on 
W^edneeday,  at  Marlborough- house,  over  a  meeting  of 
the  Eoyal  Commission  for  the  Exhibition  of  1861.  There 
were  present  his  Hoyal  Highness  the  Duke  of  Edin- 
burgh, his  Boyal  Highness  the  Prince  Christian,  the 
Marquis  of  Ripon,  the  Duke  of  Buccleuch,  Earl 
Granville,  Lord  Portman,  Lord  Overstone,  Mr.  Ayrton, 
Sir  Thomas  Bazley,  Sir  Francis  Grant,  Sir  I'rancis 
Sandford,  Mr.  Baniig,  Mr.  Edgar  Bowring,  Mr.  Gibson, 
Mr.  Hawksley,  Dr.  Playfeir,  Mr.  Thring,  and  Major- 
General  Scott,  secretary.  Mr.  Cole  attended  Ihe  meeting. 

Imlag  Prwnenades.— At  the  evening  promenade  to 
be  hdd  on  the  18lh  July,  illostntions  of  electric  science, 
Aowing  the  progress  of  telegraphy  in  England,  will  be 

Sven  at  9-80  p.m.,  In  the  Eoyal  Albert-hall,  by  Mr.  W. 
.  Pneoe,  of  the  Postal  Telegraph  Department. 


OEHEEAL  VOTES. 


6w  Befonn. — With  reference  to  the  mention  of  Mr. 
A.  A  CtoU,  in  the  Council's  report,  a  "  Member"  calls 
attention  to  the  &ot  that  it  is  rather  for  two  other 
•ervioes  rendered  to  the  public  that  Mr.  Croll  may  feel 
a  patdonable  satisfaction.  FiisUy,  for  having  suggested 
the  appointment  of  independent  ohraaical  referees  to  test 
the  pnrity  of  the  gas,  and  also  the  necessity  for  public 
officers  to  examine  into  the  accuracy  of  the  meters. 
Secondly,  for  efforts  to  prevent  the  undue  competition 
and  needless  multiplication  of  gas  companies,  by  means 
«f  aUotting  a  aepante  district  to  each  company. 


Experiments  with  Explosives. — Interesting  experiments 
were  recently  made  by  Messrs.  Leygue  and  Champion, 
to  ascertain  the  temperature  at  whidi  certain  explosives 
ignite.  They  used  for  this  purpose  a  bar  of  copper,  whidi 
was  heated  at  one  end  only.  It  was  provided  with  small 
grooves,  placed  10  centimetres  apart  from  each  other,  and 
provided  with  metaUic  alloys  of  different  fusibility,  w 
that  the  temperature  of  each  part  of  the  bar  was  easily 
ascertained.  The  substance  under  trial  was  then  strewn 
upon  the  bar  in  small  quantities,  and  the  place  where  it 
ignited  gave  the  temperature  of  ignition.  Thus  was  it 
shown  uat,  for  their  explosion,  was  required  for : — 

Beg.  Deg. 

Cent.  Ikhr. 

Chassepot  percussion-cap  powder 191  . ,  874 

Fulminate  of  mercury    200  . .  392 

Equal  parts  of  sulphur  and  dilorate  of 

potassium 200  . .  3B2 

Gun-cotton 220  ..  428 

Nitro-glycerine  2fi7  ..  494-4 

Chasse  powder 288  . .  660-2 

Cannon  powder 296  . .  682-8 

Pioiates  of  mercury,  lead  and  iron  ....  296  . .  664-8 

Picrate  powder  for  torpedoes 316  ..  698'8 

„  „        musket 368  . .  676-2 

„  „        cannon : . . . .  380  . .  716-8 

The  German  Army Since  the  oonoluaion  of  the  late 

war,  military  oommissions  have  been  engaged  in  con*- 
sidering  the  metms  of  improving  the  organisation  of  the 
(German  army.  The  following  are  the  principal  ques- 
tions said  to  be  under  consideration : — /n/anfr^— Before 
the  war,  the  transformation  of  rifles  according  to  the 
Beck  system  was  commenced;  this  has  since  been 
pursuec^  and  the  modified  arms  are  being  delivered  to 
the  troops ;  but  new  models  of  arms  are  being  constantly 
tried,  and  the  opinion  seems  to  be  that  a  mraifloation  of 
the  Manser  gun  will  be  adopted.  There  is  talk  of  the 
bayonet  being  abandoned.  As  regards  tactics,  the 
infontry  of  the  guard  is  now  being  put  through  a  aeries 
of  new  exercises,  some  of  which  seem  likely  to  be  adopted. 
Cavalry — The  effect  of  the  cavalry  during  the  war  seems 
to  have  given  complete  satisfiMstion,  and  Uttle  is  proposed 
to  be  done  with  respect  to  that  arm,  but  the  unprove- 
ment  of  the  arms  employed.  It  has  been  decided  uiat  in 
future  one  regiment  of  cavalry  shall  be  attached  to  each 
division  of  innntry,  and  all  the  rest  placed  directly  under 
the  orders  of  the  commander-in-chief,  each  cavalry 
division  to  be  composed  of  two  brigades,  with  three 
regiments  in  each,  or  of  three  brigades  wtth  two  regi- 
ments each.  The  maintenance  or  the  formation  of 
"chasseurs  &  cheval,"  or  "mounted  in&ntry,"  has 
been  renounced,  it  being  the  opinion  of  the  com- 
mission that  the  action  of  the  divisions  of  cavalry 
will  be  mads  more  independent  and  effective  by 
giving  the  men  arms  specially  suited  to  them.  What 
changes  will  be  mode  in  this  respect  is  not  decided,  at 
not  yet  made  known ;  it  has  been  proposed  to  arm  the 
light  cavalry  with  rifles  and  cuirassiers,  and  uhlans 
with  rifles  and  lances,  or  to  give  all  rifles  only,  with,  of 
course,  the  sabre.  Artillery. — The  first  and  great 
change  to  be  made  in  this  branch  of  the  army  is  the 
complete  separation  of  the  field  and  siege  artillery.  It  is 
a  question  uso  whether  the  mounted  artillery  wiU  not  be 
diminished,  as  it  was  only  found  to  be  of  service  with 
cavalry  divisions,  and,  on  the  other  hand,  to  form  the 
foot  artillery  into  regiments,  as  in  the  French  army. 
Bejrond  question,  the  augmentation  of  the  foot  artillety 
is  decid^  upon,  but  will  probably  only  be  carried  out 
gradually.  With  regard  to  cannon,  nothing  seems  yet 
to  be  decided ;  experiments  and  trials  are  still  proceeding, 
but  the  opinion  seems  in  favour  of  Krupp's  new  cast 
steel  fours  and  sixes,  and  against  the  bronze  guns,  tiie 
adoption  of  which  was  under  consideration  some  time 
previous  to  the  war.  The  adoption  of  the  shrapnell 
shell  had  been  recommended  before  the  late  war,  and 
partially  adopted;  but  the  field  artillery  was  not  fnri 
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fished  with  them  during  the  campaign,  or  only  partially ; 
pit  the  shrt^nells  performed  great  service  whenever 
^HiBy  were  used,  as  at  the  siege  of  Paris,  on  the  19th  of 
Juiuary,  by  the  field  artillery,  and  at  Strasbourg  by  the 
siege  uiillery.  The  armament  of  the  field  artillery  will 
now  consist  of  shrapnell  and  other  shells,  probably  even 
without  mitraille.  Amongst  the  Other  matters  under 
consideration  is  a  new  kind  of  gunpowder,  the  effects  of 
which  are  spoken  of  as  very  im|)ortant. 

Al«Blna  Xtaaf, — It  fens  been  a  qneation  fai  Parte  of 
lepladng  Uie  preaent  brotm '  tnoiley  by  an  alkty  of 
•lonianm.  31ie  adoption  was  rapported  by  M.  Sainte- 
Clair-Deville,  bat  opposed  by  MAI.  De  Marootte  de 
Qaiviirea,  the  Director  of'  tile  'Mint,  and  Beligaad, 
chemist  and  aasayer  of  coin.  Tkdretfeoas  pra  wad  con 
are  not  yet  made  pubUo,  bat  %kti>(^*irettmiairt  is  reeom- 
mended  by  the  OomnissioB  6f  tbb  Mint  40  oMitinM  the 
expflriments  withalaHunam.  >v  H'iKiii •' 

Stasovery  tt  %  Stkla^ta  <{kv*. — A  coiTMpondeat  of 
fte  Meuager  ot  Odessa  says  that  a  splendid  stalaotite 
cave  has  l>een  cHaoovered  at  tihre  distance  of  seven  verstea 
ftotn  Bookhonm.  It  is,  acMwdiag  to  tkie<«|Kni,  a  long 
MriaB  of  cavsa  and  galleriea,  the  whole  extending  over  a 
langthofabost  two  handled  feet;  the  principal  chambers 
are  veiy  lofty,  and  the  stalactites  remarkably  beautiful. 
Sonw  fooil  btmas  liave  been.'  <lbiMid  m  iba  oaves,  and 
laandi  is  now  bring  madeibrpre-historic  arm^  ai^l  other 
mnaina.    '  ''■'     '  .V 

Sponge  Qatheiing  is  Tnnif , — llie^nge  fishery,  as  it 
te  called,  is  most  active  in  the  months  of  Deoeniber, 
January,  and  February,  a«,  duripg  the  other  seasons, 
the  ^>ot  where  the  sponges  dtd'  found  are  covered  with 
dense  masses  of  seaweed.  ^Tbe  t^m^esti  of  NoTsmber 
and  December  clear  away  the.  latter,  and  allow  the 
qxmgea  to  be  seen.  The  fishery  has,  however,  two 
seasons;  one  commencing  in  Hiarch  and  OniAing  in 
Kovember;  the  other  occupying  the  rest  of  the  year. 
In  the  Bommer  season  the  prodo^tio^  is  small,  because 
diving  apparatus  is  then  necessary,  and  can  only  be  em- 
ployed when  there  is  a  rocky  or  other  firm  bottom  ;  but 
tiie  Arabs  search  along  the  coasts,  fiBeling  ibr  the  sponges 
with  their  feet  beneiath  tJie  maMes.  of  tangled  we^. 
The  sponges  which  they  find  are  generally  of  an  inferior 
Und,  as  uey  cannot  go  into  any  depth  of  water.  The 
■aoceas  of  the  work  of  sponge-((eltii>g  depends  upon 
wa  the  being  calm.  The  are  not  mora  than  40  or  SO  days 
dniing  the  winter  season  which  are  favourable.  The 
Arabs  who  inhabit  the  coasts,  the  Greeks,  and  principally 
thoae  of  Kranidi,  near  Nauplia,'  and  the  Sicilians,  all 
eiu;age  in  the  sponge  fishing,  but  the  Oieeks  are  oon- 
aioered  the  most  auoit  and  the  ,^ia,l»  the  least  so. 
The  gathering  is  performed  by  iqeans  of  a  trident, 
0*  "  arth,"  a  kind  of  dredge,  similar  to  that  nsed  for 
taking  oysters.  The  Arabs  emjUoy  bot^  called 
"eandah,"  wiUi  crews  of  four  to  aeven  persona,  one 
of  whom  only  uses  the  harpoon.  Aa>  soon  as  this  man 
sees  a  sponge  the  boat  is  broqght  to  a  stand ;  the  work 
is  carried  on  to  the  depth  of  IS  to  35  feet,  ^e  Greeks, 
although  very  fficpert  divens,  also  use  the  harpoon,  but 
th^  employ  small  and  very  light  boats,  carrying  only 
the  harpiooner  and  the  sooUer.  Thatformer  explcuras  the 
bottom  of  the  sea  b^  means  of  a  kind  of  telescope,  a  tin 
tube  abont  fourteen  inches  in  diameter  and  twenty  inches 
iMig,  with  a  tiiick  glass  at  the  lowet  end ;  Qie  object  of 
tUs  tnbe  is  to  get  rid  of  the  sur&ce  oscillations  and 
aDow  the  fishenoan  to  see  the  bottoin-  The  Greeks 
eKbibit  sometimes  extraordinary  dexterity  in  getting 
sponges  from  a  depth  of  sixty  feet  'trith  short  ha^toons  ; 
they  hold  in  their  hands  three  or  four  harpoons,  which 
they  throw  with  such  extraordinary  rapidity  and  pre- 
eiaion,  that  scarcely  has  one  harpoon  disappeared  beneath 
the  water,  when  the  second  stoikes  its  upper  end  and 
adds  to  the  force  of  the  propulsion ;  the  third  is  in  the 
same  way  struok  into  the  second,  and  so  on.  Neither  the 
Arabs  nor  the  Sicilians  avail  themselves  either  of  the 


above  methods  of  nsiag  fhe  hsrpoon  or  of  the  wm  tiita 
The  sponge  fishery  is  considerea  to  be  capable  of  giat 
development,  and  the  danger  of  exhausting  (hs  nppljii 
not  great,  as  a  new  qxmgs  takes  the  flice  ol  dm 
removed,  within  twelve  montha. 

IiWe  fsngvin  in  Paris.— The  Jsidin  d'Aediiiiit^ 
of  Paris,  whiqh  was  completely  depopulated  of  itiuiiBU 
during  the  late  siege,  hwbe^reatond  and  re-IUlel«ifl 
surprising  rapidity,  uid  now  preaents  a  highly  intarot- 
ing,  as  n  is  a  very  fashionable,  rasort  Amongit  ill 
most  recent  acquisitions  are  six  magnificent  zebru,  si 
a  great  penguin.  This  curious  lard  stands  abont  traili- 
six  inches  high,  and  its  enormous  feet  and  curioni  it«»J 
walk,  the  body  being  carried  oompletdy  aprigbt,  wa 
it  to  be  an  object  of  great  attraction.  The  PuiBamw 
that  the  nwrements  of  fiie  peneni;>  a<e  h  snn  m 
majestic  as  those  of  an  academician.  Tbs  Cretan  co^ 
or  IS  said  to  be  valued  at,  .£200,  and  each  of  iti  eg^ 
rather,  the  empty  shell  of  the  egg,  £20.  The  latter  infll 
surely  be  a  joke  1 

0M  lM«k«j->''?!Sh«tfce(!«MaofflIlfts4UMfcir| 
"Wo  know,"  saya  the  Beientijic  Jlmerifmi,  "Wtt* 
straps  and  trimmings  thait  MI  fifom  the'  AwB^f 
bentih  are  collected  and  aerld,  and  timl- these  tm 
reach  nansfeotSren  «f  lesMiei  board,  wiiidi,  is  dM 
shoes,  ia  used  ta  girs  1iri(Asaia  teantovbiAta  W 
UtUe  real  leather  in  it.  But  irhat  becomes  of  wow" 
boots  and  shoes,  and  all  other  arGcles  Itoaae  ef  W« 
which  have  been  cast  aside  as  of  no  ftofter  ■"'  'j 
was  in  pnrsuit  of  this  inqxdry  that  we  taneil  W 
wam-out  hoae  and  belting  are  out  an  into  •o'*^'*'? 
and  that  the  '  u^gipen'  of  boote  ana  Aess  lAaw  " 
soles  have  become  demoralised,  are  carefoUy  "P"^ 
subjected  to  various  prooaasaa  wbioh  mato  '^■'''t 
on  the  semblance  of  newness,  and  then  trimwa™* 
leaviag  tiiam  safBciently  tege  to  make  the  '^V^  j 
smaller  feet  than  they  covered  bafcM.  Tta"""" 
such  '  uppers'  are'  mnketed  annnally,  and  ■'j'J'"^ 
for  those  who  buy  their  "boots,  without  ^V^Z^ 
standing  of  the  dealers,  to  aaaome  ttst  vat  ■»*' 
atandings  are  Aew  ffarontghoat." 

Kcperinnnta  wHh  Bynaadte  In  "'^■"'^.'^Sj 
trials  of  dynamite  as  a  blasting  agent  were  mm  «^H 
Oie  paat  year  at  flie  Biaasa  tnnnd, "^^^^'f^S. 
now  in  oonrse  of  oonstmction  between  Genoa  ""^^ 
and  which  fully  show  the  superiority  of  ^''''/'^Jb 
over  ordinary  blasting  powder,  and  especially  '»*  rj 
is  met  with.  Jfcrtem  enrf.— Compact  fens  stone  w"^ 
d(<lomite.  Ist.  With ordinaty Waiting powdecW"^ 
of  tunnel  driven  7-60  sciuare  metres  in  ae<*ion  in  !W  i^ 
or  at  the  rate  of  1-016  metres  per  dw  of  ^  »*?»•  .T« 
With  dynamite,  80080  metreamn  of  eoosl  «*"*^ 
days,  or  at  the  rate  of  1-88  par  day  •<  »* '•^  JJ^S 
aaaperieiity  in  favour  of  iniiaSt*  of  ••••*  I*"! 
We$ttm  md.—Bjodk,  clayey aohiat,  ^ffiZM«ar 
stone  and  abundant  filtration  of  water.  !»*•  Wft  MfflW 
blasting  powder,  80-76  metres  run  of  tunnel,  V""*"  "4  ^ 
metres  in  section,  driven  in  190  days,  or0-4»  P^tamJ 
24  hours.  2ncf. Withdynamito,  l07-i0  matwajw  tf  "JT 
of  above  section  in  170  daya,  or  0>63  P«f^' "iS 
0-26  per  day  in  fevour  of  dynamite.  ^^iJz^^ 
estimate  made  as  to  the  relative  cost  of  ■''•i^ ,;, 
gunpowder,  as  compared  with  dynamite,  *^^|  ^^ 
oancs  per  cubic  metre  was  found  to  be  oMaw" 
the  latter  MdManoe  had  4mw  aMd. 


msaanav! 


BIT. gocimr  or  abt8,,u.  o««j?5j^SilS* 

Bontk  KoMiastan.  ^  ^^ 

Wofkliig  Moi-i  fflub  Md  taattofc  ^•'•••^ 
Meeting.    Royal  Albert  Hall. 
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«/<r  a«  ANMy  tloaiU  t<  aM-MMd  (•  a*  AerMry, 


AVirOTJVCEKESTS  BT  THB  COTJVCIL. 


nCEHOLOOIOAL  IXAHDrATIOXS. 

The  Conference  on  this  snbject  is  appointed  to 
take  place,  at  12  o'clock,  to-morrow,  the  20th 
of  Jnly,  when  His  Royal  Highness  Pbinob 
Abthub,  K.O.,  has  consented  tb  preside.  The 
members  of  the  Society,  members  of  the  City 
Companies,  and  of  the  Chambers  of  Commerce, 
menOianta,  mannfactnrers,  and  others  interested 
in  this  movement,  are  invited  to  attend.  To 
ibia  Conference  the  representatives  of  the  Insti- 
tations  in  Union  are  invited,  and  the  Annnal 
Keport  of  the  Educational  Officer  will  be  laid 
beroreit  

SBILL  BETISW. 

The  Review  of  School  Drill,  organised  by 
the  Society,  will  take  place  in  the  Royal 
Uorticnltnral  Gardens  on  Thursday,  the  26th 
July.  His  Royal  Highness  the  Prince  of 
Wues,  President  of  the  Sodety,  has  graciously 
eonsented  to  honour  the  review  with  bis  presence. 
The  boys,  about  4,000  in  number,  will  assemble 
in  Hyde-park  at  12.  After  b^ing  inspected,  they 
will  proceed  to  the  vacant  ground  to  the  south  of 
the  Royal  Horticultural  Gardens,  where  refresh- 
ments will  be  served  out  to  them.  The  march 
past  will  take  place  in  the  Gardens  at  half-past 
three.  His  Royal  Highness  the  Prince  of  Wales 
win  afterwards  present,  in  the  Albert  Hall,  the 
prize  banners  to  the  schools  successfol  in  the 
competition.  The  united  bands  of  the  schools 
will,  after  the  review,  perform  a  selection  of 
music  in  the  halL 

XHSowioarT  ran. 

Hembers  and  others  who  propose  to  eon- 
tribute  by  donation  or  subscription  to  the  En- 
dowment Fond  for  the  Society  of  Arts,  are 
requested  to  cross  all  cheques  through  Messrs. 
Ooutts  and  Co.,  the  Society's  bankers,  and  to  for- 
ward the  same  to  the  Secretary  or  Financial 
Officer  at  the  House  of  the  Society  of  Arts,  John- 
■tnet,  Adelphl.  I 


THXZIBSAST. 

The  following  books  have  been  presented  to 
the  Library : — 

Quarterly  WestherReportof  the  Meteorolo^od  Office. 
Part  4,  October— December,  1870.  Prewnted  by  the 
HeteoToIogical  Committee. 

L'EDOKlyptiu ;  npportsur  son  introdnctioii,  aa  caltnre, 
■esproiiri£te8,niagea^&c.  ByRareret-Wattel.  Presented 
by  Br.  SonbeiraB.  Also  Ventilation  Economiqae  et. 
Chaaflfage  des  taXt»,  salles  d'asile,  &c.  Far  M.  Ck>oIier. 
Presented  by  Dr.  Soubeiran. 

Torkshire  InstStntion  for  the  Deaf  and  Domb.  In- 
qniry  respecting  fonner  pupils,  1870 ;  together  with  the 
School  Register,  1829—1870.  Presented  by  Charles 
Baker,  Head  Master. 

Six  diHRnims,  UlustratiTe  of  "Articnlation  for  the- 
Deaf  and  Dumb."  By  Charles  Baker,  Head  Master  ot 
the  Yorkshire  Institution  for  the  Deaf  and  Dumb. 


FS00SEOIH8S    OP    THE    80CIETT. 


WKVSB  OF  nsiiTUTunis. 

The  following  is  the  report  of  the  Edncationaf 
Officer  on  the  proceedings  of  the  Union  during 
the  past  year : — 

To  the  Council  of  ih/t  Society  for  the  Encourage- 
ment of  Arti,  Manufacture*,  and  Commtrce. 

Qbrtlkhbn, — As  the  officer  of  the  Society 
entrusted  with  the  Educational  Department,  I 
have  the  honour  to  submit  to  the  Conncil,  for 
the  information  of  the  Conference,  and  of  all 
specially  interested  in  the  Society's  educational 
work,  an  account  of  its  proceedings  under  this 
head  during  the  past  year. 

The  first  and  most  important  branch  of  this 
subject  is  the  Society's  system  of  examinations, 
which  has  been  carried  on  for  seventeen  years, 
and,  as  many  present  are  aware,  is  now  about  to 
be  given  up,  and  a  system  of  Technological  Ex- 
amination substituted. 

The  announcement  that  this  was  to  be  the  last 
year  of  these  examinations  has,  as  might  have 
been  anticipated,  had  the  efiect  of  lessening  the 
number  of  candidates  as  compared  with  last  year, 
though  the  diminution  has  not  been  considerable. 
The  tables  printed  in  the  Appendix  to  this  Re- 
port  show  that  there  were  1,198  candidates 
examined,  and  972  passed,  as  compared  with 
1,251  examined  and  985  passed  last  year,  and 
thus  the  proportion  of  those  who  have  succeeded 
in  obtaining  certificates  is  greater  this  year  than 
last,  when  only  79  per  cent  were  successful, 
while  on  the  present  occasion  rather  more  than 
81  per  cent  have  been  so.  Only  55  prizes 
have  been  given  this  year,  as  compared  with  60 
last  year,  but  it  should  be  observed  that  those 
not  awarded  this  year  are,  in  most  cases,  merely 
book  prizes. 

The  Prince  Consort's  Prize  of  twenty-fire 
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guineas  has  been  awarded  to  William  Pollitt.  of 
the  Salford  Working  Men's  College,  a  clerk,  who 
in  this  and  the  three  preceding  yeara  gained  nine 
first-class  certificates,  and  no  less  than  seven 
prizes. 

It  is  to  be  regretted  that  neither  this  year  nor 
in  the  two  preceding  ones  have  the  Council  been 
able  to  award  the  prize  of  10  guineas  offered  to 
females,  no  qualified  candidate  having  fulfilled 
the  conditions,  but  out  of  the  12  other  prizes 
-offered  specially  to  females  four  have  been  taken 
— an  improvement  on  former  years.  Sixty  •one 
female  candidates  are  included  in  the  list  of  those 
who  have  obtained  oertificates,  their  favourite 
Bubjeots  being  French,  German,  and  Arithmetic, 
only  one  having  passed  in  Domestic  £con<nny. 
.1  ought  to  mention  that  the  first  prize  in 
German  has  this  year  been  gained  by  a  female 
candidate. 

Almost  ever  since  the  establishment  of  these 
examinations,  other  societies,  as  well  as  individuals 
interested  in  particular  branches  of  knowledge, 
have  offered  special  prizes  for  encouraging 
candidates  to  come  forward  in  these  subjects. 
Most  of  these  special  prizes  have  been  taken  this 
year,  the  principal  exception  being  those  offered 
by  the  proprietors  of  the  Gardeners'  Chronicle. 
The  four  prizes  offered  by  the  Royal  Horticultural 
Society  to  gardeners,  and  the  Royal  Geographical 
Society's  prize  to  the  best  candidate  in  geography, 
have  been  claimed. 

It  is  hoped  that  the  new  Technological 
Examinations  will,  in  a  similar  way,  enlist  the 
support  of  public  companies,  societies,  and  manu- 
facturers  interested  in  special  subjects  taken  up 
year  by  year. 

In  the  year  1870  prizes  were,  for  the  first 
time,  offered  by  one  of  our  Vice-Presidents — 
Mr.   Henry  Cole — for  the  best    specimens   of 


writing  and  manuscript  printing,  bat  on  that 
occiksion  no  candidate  was  thought  by  the 
examiner  to  be  worthy  of  reward.  The  last  two 
years,  however,  the  four  prizes  (now  given  by 
the  Society)  have  been  awarded,  as  well  aa  those 
offered  for  the  best  specimens  of  ordinary  hand- 
writing, as  shown  in  any  of  the  papers  worked  in 
any  subject;  1)Ut  the  examiner — Mr.  A.  J.Trendell 
— in  his  remarks,  printed  in  the  Appendix  to 
this  report,  complains  that  a  "large  per-centage 
of  the  papeia  are  badly  written ;"  and  8Qg(;e(t» 
that,  "  if  yotmg  people  would  learn  in  the  first 
instance  to  draw  the  letters  with  exic(iie«, 
holding  their  pens  more  lika  drawing  pencQi, 
writing  dowly,  and  without  allowing  themselvM 
to  scribble,  there  would  be  less  ohscare  and 
bewildering  writing  in  the  world."  It  is  to  be 
regretted  that  tiiis  novel  feature  in  the  Bociet/i 
system  of  examinations,  so  likely  to  exerdie 
a  &vourabIe  influence  in  this  specially  neglecttl 
branch  of  education,  should  have  so  soon  am 
to  an  end. 

Another  recent  feature  in  the  progntBime  vm 
the  attempt  to  enconrage  the  acquirement  of  a 
knowledge  of  the  German  and  Fr^ch  langni^ 
as  applied  to  commercial  oorre^Mndence.  The 
number  of  candidates  in  these  two  snbjeeta  hi 
oosisideiably  increased  in  this,  the  second  yeir 
of  their  introduction  (having  been  trebled  it 
German),  and  doubtless,  were  the  system  ean- 
tinued,  these  subjects  wotdd  become  popolai 
amongst  the  candidates. 

The  viva  voce  examinations  in  modem  lan- 
guages, suggested  by  a  member  of  the  CoancO, 
Mr.  Hyde  Clarke,  have  been  held  by  only  one 
Board,  that  of  the  Birkbeck  Institution. 

The  annexed  table  shows  the  result  of  ^ 
elementary  examinations  held  by  k>cal  boiriti 
tbe  papers  being  ftmished  by  the  Society  >- 


ELEMENTARY  EXAIONATIONS,  1872. 


NAME  OP  UNION  OE  UOCiL  fiOABS. 


"3 
I 


HXOEEB  OBADE. 


•Alderahot  and  Farnham  Biatriot 

Chriatchurch  (Hants) 

Hertford  

Lancashire  and  Chediire  Union  of  InatiliitioiM. . 
Leeds  Toung  Men's  Christian  Aasociation. . . . 

New  Swindon 

Penzance , . , 

Rngby  

Stockton-on-Tees   

Weston-super-Maie   

Yorkshire  Union  of  Mechanics'  InstitutioDS. , 

.^___^^__  Totals 


1 
7 
i8 
1 
1 
1 
I 
1 
I 
1 


63 

•  Montam  taodnd. 
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I  must  not  dvrell  longer  upon  thit  yew's  ex- 
aminations, but,  as  this  is  the  last  yeanr  in  which 
examinations  of  this  kind  will  be  held  by  the 
Society,  I  will  ask  yon  to  bear  with  me  for  a 
few  moments  while  I  give  you  a  brief  history 
of  the  origin  and  progress  of  the  system,  now 
about  to  be  nambeied  among  things  of  the  past. 

It  is  remarkable  that  the  question  of  the  en- 
cooragement  of  education,  and  even  of  holding 
examinations,  occujMed  the  attention  of  the  Society 
in  the  earliest  days  of  its  foundation,  as  is  shown 
by  the  following  extract  from  the  volume  of 
our  "  Transactions  "  for  the  year  1787  :— 

"  In  the  ytu  1783,  the  Society,  oomideriiig  the  educa- 
tion of  youth  a  matter  of  the  utmost  importance,  and  re- 
flecting on  the  groat  length  of  time  usually  employed  in 
the  stndy  of  languages,  offered  the  following  premiums 
to  the  masters  of  academies  or  schools  teaoUng 
laagnagm:— 

"  Whereas  it  has  been  observed  that  the  living 
languages,  or  languages  spoken  in  schools,  are  muoh 
■ooner  acquired  than  tne  dead  languages,  which  are  only 
tangbt  gnunmatio^^ : 

"  The  Society,  desirous  to  improve  the  present  mode 
of  education,  hereby  offers  the  gold  medal  to  the  master 
of  any  academy  or  school  for  hoys,  situated  within  or  not 
more  than  thirty  miles  distant  n'om  London,  who  shall, 
within  three  years  from  the  date  of  Una  advertisement, 
teach  the  greatest  number  of  scholara,  not  lest  thaa  four, 
to  write  and  to  speak  Latin  in  common  conversation 
correctly  and  fluently. 

"Also,  the  gold  medal  for  teaching  in  Hke  manner  each 
ofthe  following  langnagee,  viz.,  the  German,  the  Spanish, 
and  the  Italian,  being  commercial  languages  not  usually 
taught  at  schools  in  England. 

"  The  masters  who  propose  being  candidates  for  the 
above  premiums  are  to  send  notice  of  their  intention  to 
claim  them  at  the  Society's  house  in  the  Adelphi,  on  or 
before  the  second  Tuesday  in  November,  1786  ;  soon  after 
which  the  Society  will  appoint  a  day  for  examining  the 
young  gentlemen,  and  for  adjudging  the  said  claims." 

The  Society's  Union  of  Institutions  was 
formed  in'  1852,  when  a  large  number  of  the 
principal  Mechanics'  Institutions,  Athen«eums, 
and  similar  bodies  became  affiliated  to  the 
Society.  This  Union  was  owing  to  one  of  the 
valuable  suggestions  of  the  late  Mr.  Harry 
Chester,  whose  efforts  in  the  promotion  of 
education,  whether  officially,  as  Assistant-Secre- 
tary to  the  Committee  of  Council,  or  as  a  Vice- 
President  of  this  Society,  or  in  his  private 
capacity,  were  unceasing,  and  whose  loss  the 
Society  must  long  deplore. 

The  question  of  holding  examinations  of 
members  of  classes  of  such  institutions  was  first 
introduced  in  a  circular  addressed  to  them  in 
March,  1852,  and  it  was  discussed  at  the  annual 
conferences  held  in  1852  and  1853.  In  January, 
185^,  the  Council  passed  the  following  resolu- 
tions : — 

"  To  appoint  a  committee,  to  take  into  consideration, 
and  to  report  how  far  qnd  in  what  manner,  the  Society 
of  Arts  may  aid  in  the  promotion  of  such  an  education 
of  the  people  as  shall  lead  to  a  more  general  and 
Qrstematio  cultivation  of  arts,  manufactures,  and  com- 
merce— the  chartered  objects  of  the  Society. 

"That  the  committee  do  aonsist  of  the  following 
member*  of  council:  The  Bev.  Dr.  Booth,  ^-  John 


Bell,  Mr.  Le  Neve  Fester  (oar  present  secntary],  and 
Hr.  Thomas  Twining." 

This  Committee  having  obtained  a  large  mass 
of  evidence  from  endowed  grammar  schools, 
from  private  schools,  from  Mechanics'  Institu- 
tions, from  the  friends  of  education  of  every 
grade,  and  especially  from  a  considerable  number 
of  the  leading  manufacturers  of  the  country, 
published  their  "  Report  on  Industrial  Instruc- 
tion," in  which  the  whole  subject  of  educa- 
tion as  bearing  upon  industry  was  most 
fully  and  ably  treated,  and  in  the  course  of 
which  many  proposals  which  have  since  received 
or  are  receiving  practical  fulfilment  were 
shadowed  forth.  I  may  just  refer  to  one,  "  ttie 
improvement  of  the  Endowed  Grammar  Schools," 
now  being  so  boldly  and  energetically  carried 
out  by  the  Endowed  Schools  Commission,  matoy 
of  whose  views  are  seen  to  have  been  anticipated 
by  the  Society's  Committee  so  far  back  as 
1868. 

In  a  circular  sent  by  this  Committee  to  "Will- 
known  friends  of  education,  several  suggestions 
were  thrown  out,  one  among  them  being, "  to  hold 
public  examinations  at  certain  central  locality  " 
for  awarding  "  prizes  and  certificates  of  different 
degrees  of  merit."  This  proposal  appears  to 
have  met  with  the  almost  universal  approval  of 
those  with  whom  the  Council  corresponded,  and 
in  April,  1854,  there  appeared  in  the  Society's 
Journal  a  memorandum  on  the  subject,  in  which 
the  outline  of  the  system  of  examinations,  as  at 
present  conducted,  was  put  forth,  and  the  co- 
operation of  the  Institutions  in  union  with  the 
Society  was  invited. 

At  the  Conference  of  the  representatives  of 
the  Institutions,  held  in  July  of  the  same  year,  a 
list  of  subjects  proposed  for  examination,  and  of 
examiners,  most  of  them  men  of  the  highest 
scientific  reputation,  was  put  forward. 

At  the  opening  meeting  of  the  session  1864-5, 
held  in  November,  1864,  Lord  Ebrington,  the 
Chairman  of  the  Council,  again  referred  to  the 
subject,  and  in  December  a  second  memo- 
randum was  published,  in  which  an  attempt  was 
made  to  classify  thesubjects  proposed  for  exami- 
nation as  follows : — 

"  1.  Mathematical  Sciences. 

"  2.  Experimental  Sciences. 

"  8.  Sciences  of  Observation. 

"  4.  Mechanical  Sciences. 

"  6.  Social  Sciences. 

"  6.  Moral  and  Metaphysical  Sciences. 

«7.  Fine  Arts. 

"8.  Literature. 

"  Under  the  first  head  are  included  Arithmetic,  with 
its  application  to  Book-keeping  and  Accounts,  Geometry, 
Algebra,  Trigonometry,  with  their  appliccttion  to  Land- 
surveying  and  Navigation,  Mechanics,  Hydrostatics, 
Pneumatics,  Optics,  and  Astronomy. 

'•  Under  the  second.  Chemistry,  Laws  of  Heat,  Light, 
Electricity,  Mignetism.  Metallurgy,  rhotography,  &c., 
and  the  Mining,  Manufacturing,  and  Agiicultural  Pro- 
dependent  on  th^t  ,ed  by  LjOOg  le 
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"  Under  the  third,  Oeography,  Oeolo^,  Mineralogy, 
Zoology,  Comparative  Anatomy,  Physiology,  Botany, 
HeteoTology  and  Microscopical  Observation,  &c.,  and  the 
Mining,  Mannfacturing,  and  Agricultaial  Processes  (in- 
cluding Management  of  Stocky  dependent  on  them. 

"ITnder  the  fourth.  Machinery,  Engineering  Oon- 
atmction,  Economy  of  Materials  and  liabonr  in  Con- 
sbmction.  Architectural  Construction  (including  buildings 
for  dwellings,  manufacturing,  farming,  and  other  pur- 
pose^, Kaval  Architecture,  &c. 

"  Under  the  fifth.  Economy  of  Trades,  Manufitcteres, 
and  Commerce,  Political  Economy,  Domestic  Economy, 
and  Social  Science,  &c. 

"  Under  the  eighth,  History,  Oiammar,  Composition, 
French,  German,  Italian,  &c." 

This  IB  curious,  as  Bhowing  the  very  wide 
range  of  subjects  wUcli  it  was  dien  thought  the 
examinations  might  embrace. 

Ultimately  the  month  of  March,  1865,  was 
fixed  for  holding  the  first  examination,  hut  so 
few  candidates  were  returned  as  desiring  to 
be  examined,  that  it  was  decided  to  defer  the 
examination  till  the  following  year.  In  the 
'meantime  the  following  "  declaration "  was 
issned,  and  received  a  large  number  of  in- 
vfluential  signatures,  including  many  leading 
manufacturers  and  conmiercial  men:— 

"We,  the  undersigned,  havinp^  considered  the  circular 
letter  of  the  Council  of  the  Society  for  the  Encourage- 
-  ment  of  Arts,  Manufactures,  and  Commerce,  dated  March, 
1854,  and  the  plan  therein  set  forth  for  examining  and 
.Slanting  certificates  to  the  students  of  classes  for  adult 
instruction  in  the  Literary  and  Scientific  Institutions, 
Mechanics*  Institutes,  Athenasums,  and  other  similar 
bodies  in  union  with  the  said  Socie^,  do  hereby  declare 
that  we  desire  to  promote  the  sncoess  of  the  said  plan,  and 
are  prepared  to  regard  as  testimonials  worthy  of  credit 
Buchcertificates  as  maybe  awarded  inconformify  thereto." 

In  his  address,  as  Chairman  of  the  Council, 
delivered  in  November,  1856,  the  Bev.  Dr. 
Booth,  who  had  long  been  known  as  one  of  the 
foremost  champions  of  the  competitive  system 
for  granting  appointments  in  the  Civil  Service, 
strongly  urged  the  importance  of  a  general 
system  of  examinations  as  the  best  means  of 
bringing  to  the  surface  and  rendering  fruitful 
for  Uie  good  of  mankind  the  "  genius,  energy, 
«nd  talent  which  lie  buried  in  the  masses  around 
TIB."  "  If  one  may  be  permitted,"  he  says,  "  to 
argue  from  the  analogy  of  God's  providence,  as 
manifested  in  the  works  of  nature,  which  of  the 
innumerable  seeds,  both  in  the  animal  and 
vegetable  creations,  permits  but  comparatively 
few  to  come  to  perfection,  we  are  led  by  the 
hand,  as  it  were,  to  the  conclusion  that  of  the 
vast  amount  of  uncultivated  intellect  and  rude 
genius  which  at  any  given  age  of  the  world 
■«xisted  in  the  great  mass  of  mankind,  but  a 
very  minute  and  insignificant  portion  has  been 
jipened  to  perfection  for  the  use  and  advance- 
ment of  man.  We  should  no  more  tolerate  the 
waste  of  intellectual  power  than  of  material 
wealth.  I  believe  no  better  method  could  be 
devised  to  secure  so  important  an  object  than 


the  one  we  are  now  discussing— an  nnirenal 
system  of  examinations." 

In  February,  1866,  another  memorandom  {ran 
the  Council  appeared  in  the  Journal,  in  which 
they  pointed  out  the  remarkable  fact  that  while 
the  Council  had  as  yet  vainly  attempted  to  ii- 
troduce  among  its  Associated  Institutiom  t 
system  of  examinations,  the  principle  of  girisg 
appointments  by  competition  had  been  exten- 
sively introduced  into  various  branches  of  tie 
public  service. 

"Success  in  competitive  examination  has  tc^ 
recently  become  the  sole  passport  to  em^Joyment 
in  the  civil  service  of  the  East  India  Company. 
Success  in  examination  is  also  a  necessary  pn- 
liminary  to  admission  into  the  Boyal  ArtiUeij 
and  the  Royal  Engineers,  into  the  Adminity, 
into  the  War  Department,  into  the  Privy  Conaal 
Office,  and  into  the  Government  departnuo* 
generally.  Examination  has  been  revived  in  tbe 
Inns  of  Court,  and  it  is  in  contemplation  too- 
corporate  them  into  a  legal  university.  Now 
that  minute  and  systematic  examination  into  tbe 
natural  ability  and  acquired  attainments  of  cai<fi- 
dates  for  employment  in  their  services  which 
the  Crown  and  the  East  India  Comply  m 
enabled  efficiently  to  secure,  the  Council  of  4f 
Society  of  Arts  would  desire  to  effect  for  *• 
Manufacturing  and  Commercial  interests  of  tk 
country.  It  is  obvious  that  the  valuable » 
ployments  connected  with  these  bodies  to 
always  secure  a  large  supply  of  well-instrnctM 
Candidates.  Though  the  Society  of  Arte  ca»M* 
hold  out  equal  inducements,  yet  there  can  w 
little  doubt  that,  were  the  extensive  commerail 
establishments  of  this  country,  the  gre*'  «f ' 
ployers  of  labour,  the  railway  comiw"'> .'"' 
large  manufacturers,  and  the  friends  of  edncah®. 
to  agree  to  recognise  the  results  of  the  «»'"?*' 
tions  conducted  under  the  sanction  of  the  Sowff 
of  Arts,  and  set  forth  in  Certificates,  awaww 
with  discretion  and  integrity,  a  great  boon  vim 
be  held  out  to  the  unfriended  talent  of  tw 
country.  The  Society  of  Arts'  Certificate  ffoaw 
thus  be  accepted,  instead  of  the  vague  «"^ J-'T 
less  testimonials  bo  frequenUy  and  so  hee<UeMij 
given."  . 

Soon  afterwards  an  important  s*™"^^ 
given  to  the  system  by  the  late  Mr.  John  Wow 
then  Chairman  of  the  Board  of  Inland  Ke^B^ 
who  placed  two  appointments  in  the  Ji*  . 
the  disposal  of  the  Councfl,  to  be  competeoi- 
at  their  Examinations,  .     y^ 

A  definite  programme  of  the  bi^J«<='*,I°.!j  ^ 
examinations  were  to  be  held  was  V^'f*^^ 
t\xe  Journal  for  the  22nd  February,  iso^'^, 
the  first  Examination  was  ««t''«^V  igtTuid 
Society's  Rooms  on  the  10th,  H^f'^j'Tofi 
13th  of  June,  1856,  under  the  J-^^J^, 
Board  of  Examiners  consistmg  of  tne  i"" 
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Mr.  Ball,  Mr.  John  Bell,  Dr.  Bemays,  Rev. 
Dr.  Booth,  P.R.S.,  Profeasor  Braaseur,  Professor 
Brewer,  Mr.  0.  Brooke,  M.A.,  P.B.S.,  Pro- 
fessor Browne,  Mr.  James  Caird,  Dr.  W.  B. 
Carpenter,  P.R.S.,  Mr.  P.  S.  Gary,  Rev. 
S.  Clark,  Rev.  Dr.  Elder,  Rev,  W.  Elliot,  Mr. 
Junes  Glaisher,  P.R.S.,  Professor  Henfrey, 
P.R.8.,  the  Dean  of  Hereford,  Mr.  G.  H.  Jay, 
Dr.  Bence  Jones,  P.R.8.,  Mr.  J.  C,  Morton, 
Rev.  A.  Bath  Power,  M.A.,  Mr.  (now  Sir)  P.  R. 
Sandford,  Professor  Solly,  F.R.8.,  Dr.  Stenhouse, 
P.R.8.,  Rev.  F.  Temple,  Professor  John  Wilson, 
P.R.8.E.  There  were  52  Candidates.  The 
subjects  were  as  follows  : — Mathematics,  Book- 
keeping, Mechanics,  Chemistry,  Physiology, 
Botany,  Agricnltare,  Geography,  EngUsh 
History,  English  Literature  (including  English 
Composition  and  Writing  from  Dictation), 
Roman  History,  and  Latin,  French,  German, 
and  Freehand  Drawing  in  outline  from  objects. 

On  this  occasion  oral  examination,  as  well  as 
the  system  of  written  papers,  was  adopted,  ren- 
dering it  necessary  to  brmg  the  candidates  face 
to  face  with  the  examiners,  and  the  difiBculty 
thus  created  began  to  be  immediately  felt,  and 
was  discussed  at  some  length  by  the  Conference 
held  shortly  afterwards.  The  late  Mr.  Bamett 
Blake,  of  the  Yorkshire  Union,  whose  absence 
from  the  Conferences  for  severtj  years  past  will 
have  been  noticed  with  regret,  as  well  as  other 
well-known  friends  of  education,  pointed  out  the 
extreme  difficulty  of  inducing  candidates  who 
resided  at  a  distance  from  London  to  come  so 
far  to  be  examined,  the  expense  and  loss  of  time 
rendering  it  out  of  their  power  to  undertake  so 
long  a  journey.  As  it  was  at  this  time  thought 
that  oral  examination  could  not  wisely  be  dis- 
pensed with,  a  practical  attempt  was  made  in 
1857  to  meet  the  difficulty  by  holding  examina- 
tions simultaneously  in  London  and  Hudders- 
field.  On  this  occasion  there  were  no  less  than 
220  candidates,  of  whom  80  presented  them- 
selves at  the  former,  and  140  at  the  latter  centre, 
this  higher  number  showing  the  superior  educa' 
tional  activity  of  the  manufacturing  districts  of 
the  country. 

At  the  Conference  in  June,  1857,  the  exami- 
nation question  was  again  discussed,  and  attempts 
were  made  to  induce  the  Council  to  increase  the 
number  of  its  centres  the  following  year.  But 
now  a  great  change  was  made  in  the  system. 
The  Council  felt  that,  however  advantageous 
oral  examinationB  might  be,  it  was  practically 
impossible  to  continue  them  if  the  scheme  was 
really  to  be  extended  over  the  whole  country ; 
and  in  their  programme  for  1858  they  returned 
to  the  plan  originally  proposed  by  Mr.  Harry 
Chester — that  of  holding  written  examinations, 
using  the  same  papers  simultaneously  at  any 
number  of  centres  where  Local  Boards  could  be 
formed  to  superintend  them.     An  important 


addition  was  also  made — that  of  insisting  on  a 
"  previous  "  examination  in  elementary  know- 
ledge by  the  Local  Boards  themselves. 

Notwithstandmg  that  the  alteration  in  the 
system  and  other  circumstances  led  on  this  oc- 
casion to  a  long  delay  in  the  issue  of  the  pro- 
gramme, the  effect  of  the  change  was  im- 
mediately felt  No  less  than  58  local  Boards 
were  at  once  formed,  of  whom  40  held  previous 
examinations,  -and  returned  501  candidates  as 
eligible  for  the  final  examinations.  Of  these 
288  were  examined,  and  197  of  them  obtained 
certificates. 

In.  the  following  year,  1859,  a  large  increase 
took  place  in  Uie  number  of  candidates, 
480  having  been  examined,  and  from  that 
time  the  system  became  thoroughly  es- 
tablished. The  number  of  candidates  rapidly 
increased,  and  in  1864  exceeded  1,000,  while  in 
1869  they  reached  their  highest  number,  2,160. 

I  must  not  omit  to  mention  that  in  the  pro- 
gramme for  1862  first  appeared  the  announce- 
ment of  the  Prince  Consort's  prize  of  twenty -five 
guineas,  given  to  the  candidate  who  had  most 
distinguished  himself  during  four  successive 
years.  This  prize  our  late  president,  whose 
memory  is  held  by  all  of  us  in  such  especial 
reverence,  never  lived  to  see  awarded,  but  it  lias 
been  graciously  continued  every  year  by  Her 
Majesty,  and  has  always  been  regarded  as  a 
blue  ribbon  worth  any  exertion  to  attain. 

In  the  meantime  other  bodies  were  not  be- 
hindhand in  following  the  good  example  set 
them  by  the  Society,  and  one  of  the  most  valu- 
able indirect  results  of  our  system  was  the 
establishment  of  the  Oxford  and  Cambridge 
Middle  Class  Examinations.  In  April,  1857, 
the  Rev.  F.  Temple  (now  Bishop  of  Exeter),  for 
many  years  one  of  the  Society's  examiners,  in 
letters  to  the  Master  of  Pembroke  College, 
Oxford,  sketched  the  outline  of  the  system  for  the 
examination  of  candidates  not  members  of  the 
University,  which  both  Universities  have  since 
carried  out  with  such  brilliant  results,  and  in 
doing  so  he  especially  referred  to  the  success  of 
the  Society's  examinations  as  a  reason  why  those 
great  seats  of  learning  should  not  confine  their 
benefits  to  their  own  members,  but  extend  them 
as  widely  as  possible. 

The  Government  Department  of  Science  and 
Art  which,  in  spite  of  the  strongest  opposition, 
has  gone  on  steadily  increasing  its  influence  year 
by  year,  and  bids  fair  ultimately  to  make  English* 
men  designers  as  well  as  artificers,  some  years  ago 
instituted  science  examinations  which,  to  a  large 
extent,  covered  the  ground  occupied  by  the 
."iociety.  In  the  programme  for  1870,  therefore,  the 
Council  thought  it  right  to  omit  those  subjects  in 
which  the  Department  was  also  holding  examina- 
tions (no  less  than  sixteen),  and  consequently  in 
that  year  the  number  of  candidates  was  largely 
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rednced.  Tbis  year,  as  I  have  already  stud,  they 
have  decided  to  give  up  the  system  altogether; 
not  because  the  class  of  persons  for  whom  it  was 
established  begin  to  fail  in  their  appreciation  of 
it ;  not  because  they  have  changed  their  own 
views  as  to  the  value  of  examinations  as  a 
stimulus  to  the  acquirement  of  knowledge  ;  but 
only  as  consistent  with  the  principle  they  have 
always  adopted,  that  it  is  rather  the  business  of 
this  Society  to  initiate  good  objects  than  to  at- 
tempt to  carry  them  out  to  completion.  Any 
one  who  studies  its  history  will  find  that  it  has 
done  this  again  and  again,  and  among  the  infinite 
variety  of  benefits  that,  during  its  career  of  more 
than  a  century,  it  has  conferred  upon  mankind, 
not  the  least  will  be  the  encouragement  it  has 
given  by  its  system  of  examinations  to  the  cause 
of  education. 

In  reference  toother  educational  subjects,  I  may 
mention  that  in  August  last  year  the  Council 
appointed  a  committee  "  to  promote  the  better 
education  of  girls  of  all  classes."  In  my  last 
year's  report  I  referred  to  a  paper  read  before 
the  Society  by  Mrs,  Grey  on  this  subject,  and 
the  object  of  this  committee  was  mainly  to  aid 
that  lady  in  her  laudable  endeavour  to  remedy 
the  evils  therein  pointed  out  An  influential 
meeting  was  held  in  the  Society's  Room  in 
November  last,  when  Lord  Lyttelton  presided 
and  it  was  decided  to  form  a  National  Union 
for  Improving  the  Education  of  Women  of  all 
Classes,  of  which  her  Royal  Highness  Princess 
Louise,  Marchioness  of  Lome,  consented  to  accept 
the  office  of  President.  Much  good  has  already 
been  effected,  especially  by  calling  public  atten- 
tion to  the  want  of  really  good  girls'  schools,  a 
question  which  it  is  known  that  the  Endowed 
Schools  Commission  have  warmly  taken  up. 
_  In  my  last  Report  I  referred  to  the  Educa- 
tional Collection  which  formed  so  important  and 
interesting  a  portion  of  the  International  Exhi- 
tion  of  187L  The  official  reports  upon  it  have 
since  been  published,  and  full  abstracts  of  them 
have  appeared  in  the  Society's  Journal. 

I  also  mentioned  the  subject  of  the  drill  re- 
view of  school  children,  which  now  appears 
likely  to  become  an  annual  gathering.  A  large 
and  influential  committee  was  formed  in  18G9 
"  to  consider  how  drill  may  be  introduced  into 
all  schools  throughout  the  United  Kingdom," 
and  in  June,  1870,  a  most  successful  review  of 
military,  district,  and  other  schools  was  held  at 
the  Crystal  Palace,  in  presence  of  His  Serene 
Highness  the  Duke  of  Teck.  In  June- last 
year  a  similar  review  was  held  by  His  Royal 
Highness  Prince  Arthur,  and  on  Thursday  next, 
the  26th  inst.,  our  Royal  President,  the  Prince  of 
Wales,  will  honour  a  gathering  of  the  same  kind 
with  his  presence. 

I  have  now  given  you  a  brief  and  imperfect 
■ketch  of  the  educational  proceedings  of  the 


Society  during  the  pest  year,  indndiog  •  (hot 
history  of  the  past  ezaminati<Hi8,  which  it  ki 
now  so  successfully  conducted  since  185t),  vhal 
first  had  the  honour  of  becoming  one  of  ill 
officers.     I  can  only  hope  that  the  Technologial 
Examinations,  which  it  is  proposed  to  Babstitste 
for  them,  will  be  equaUy  snccessfoL 
I  have  the  honoor  to  be,  Gentleoken, 
Tour  faithful  servant, 
Ohablkb  Gbitchbtt, 

Officer  for  Educatiti. 


Appsndix. 

exajiiners'  bbmabks. 

The  Examiner  in  Arithmutit  gays:— "He  wA  !• 
this  year  been  done  with  great  care.  There  it  t  wit 
improvement  in  the  general  intelligence  which  hu  bii 
brought  to  bear  in  the  questions.  A  large  numbf  < 
the  (olatioBS  are  diaraoteriaed  by  nestoeaa,  '^"^ 
and  a  thorough  acqwustanoe  'imtti  the  mot  afpom 
arithmetical  principles." 

The  £zaw«er  in  the  MitrU  Si/$tmmi!9:-'i^ 
number  of  candidates  than  hitherto  have  caw  tj' 
cxamioation  on  this  subject,  and,  as  a  whole,  ^J'"' 
eome  better  prepared.  This  steady  increaae  in  M™" 
and  knowledge  is  one  gmtifj'ia^  lewlt  of  to'"'"' 
tiiov,  for  it  indicates  that  these  dSiiimadiag'OiW'' 
commnnity  a  wider  and  sounder  aogoaintaBce  «*'■ 
principles  and  practice  of  the  MetricSystem.  ^^S^ 
•ner  would  repeat  his  reoommeodntiott  that  <*"■* 
shonld&miliariae  theiaaetveawith  thisayiteB,ti7«M^ 
ing  it  EU  far  as  poasible  in  their  daily  purauita,  ««'* 
when  they  come  up  for  examination  Uiey  Aould  tM«J»| 
fully  strive  to  make  their  answers  as  clear  and  «»<** 
possible.  A  number  of  exoeUent  Uttle  text-boob  w« 
recently  been  published  on  this  subject" 

The  BiamiBar  in  Boeh-ietpini  eaija  =— ""* 'Jj 
generally  ace  aomewbat  above  the  average  of  of 
former  years." 

The  Examiner  in  Menmrntim  »aya:— "ThoBlJ* 
has  been  very  fairly  done.  Of  the  48  candidal"  «"' 
in  the  first  dags,  and  only  eight  among  "''J 
passed,'  while  the  remaining  70  per  cent,  are  «W 
divided  between  the  second  and  third  elm*  ^^ 
questions  relating  to  the  "solid  oontento  sT^ 
cylinders,  spherw,  4c.,"  have  not  been  voy  ««»*"' 
attempted.* 

The  Examiner  in  Florieulturt  »7^'—"'^'^, 
were  this  year  about  up  to  the  average,  so  far "^j, 
an  appreciation  of  the  questions  set  Tho  f*7^  „  I 
I  have  to  find  with  them— and  this  if  no  ne*  ^  ^ 
have  frequently  mentioned  it  before— is  "'/**!|^_<si 
spelling  of  the  names  of  plants,  many  of  w^  ^ 
some  of  them  even  common  names— are  ""TL,, 
telligible.  On  the  whole,  I  reg«d  f^Pf'-TLg 
avera^  set  of  papers,  as  to  inteUigeoce,  w»  "»" 
to  caligraphy  and  orthography."  ^ 

The  Examiner  in  D-uit  md  Vegiitilt  CW«*'*f J", 
"  As  a  whole,  the  papers  of  1872  in  this  subjft  «"^ 
very  high  order,  ancf  I  may  say,  much  superior 
of  any  previous  year."  ^  ^^^  ^ 

The  Examiner  in  Dcmaiic  Seonomy  ^P  '-7^   ^ipe 
candidates  have  come  forward  for  this  wq  ^^j^  ^i 
have  answered  the  qaastions  vei^  wl,  ^"^noo  •*' 
the  rest  very  badly,  failing  also  ">  '*'°'^ 
spelling."  TT^w*** 

The  Examiner  inPeK«i«rfJ&«w<«J"*y'' 
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ure  not,  as  a  vhole,  otherrise  than  creditable,  bnt,  so  far 
LS  my  recollection  serves,  they  appear  to  me  not  to  be  so 
zood  as  in  former  years.  Some  of  those  in  the  first  class 
b^ave  answered  very  well,  and  the  knowledge  of  elemen- 
;a.ry  political  economy  is  in  no  wise  wanting,  bnt  as  re- 
^xijrds  the  few  questions  in  which  there  was  room  for 
>rs^iial  inference  or  fur  knowledge  of  facta  which,  though 
;oXerably  familiar,  are  not  to  be  found  in  elementary 
tyooia,  I  think  that — at  all  events  as  compared  with 
tlioee  of  last  year,  this  year's  eandMates  are  somewhat 
leficient." 

The  Examiner  in  Geography,  says : — "  The  papers  of 
tliis  year  cover  a  wide  range  of  merit  and  demerit.  The 
proportion  of  firkt-class  papen  is  a  good  one,  and  several 
CLxnoDg  tfiem  ato  of  a  very  high  order,  evincing  real 
-thought  as  well  as  industry  on  the  part  of  the  writers. 
On  the  other  hand,  the  number  of  uiluret  is  very  large, 
so  large  as  to  ioTolve  the  iAferenca  that  these  writers 
Iiave  entered  into  the  competitioa,  not  merely  without 
oufficient  preparitioni  but,  in  aiany  cases,  winiout  any 
prepantion  whatever." 

The  Examiner  in  Bngiitb  HiMory  tafn : — "  I  am  veiy 

f-Iad  to  stater  that  the  papors  are  supener  thu  year,  with 
ew  ezoeptions,  to  any  I  bare  reooived  for  some  years 
past.  The  answers  are  more  accurate,  and  display  more 
careful  spelling  ;  add  I  have  no  fknlt  to  find,  except  in 
one  or  two  instanceo^  with  the  spelling  or  the  gtammar." 

Tlie  Examiner  in  the  J^aplith  Lani/uagt  says:—"  The 
exewises  on  the  whole  are  very  satisfactory.  Bnt  few 
of  the  candidates  have  failed  to  paM.  and  a  fair  propor- 
tion are  plaeed  in  (he  first-class.  The' parsing  is  gene- 
rally correct  and  intelligent.  The  hand-  writing,  spell- 
^  ing,  and  general  style  of  the  papers,  are,  I  think,  better 
,  than  they  have  been  in  any  previous  year." 

The  Examiner  ia  Ijigie  says :—"  Some  of  ttie  better 
candidates  give  evidence  of  rather  careful  reading,  and, 
if  they  have  not  enjoyed  the  advantage  of  instruction, 
i  ahow  a  creditable  understanding  of  the  points  of  indno- 
:  tivo  logic.  Even  the  beat)  however,  betray  weakness 
in  working  deductive  examples,  evidently  from  want  of 
sufficient  practice.  The  i^erior  candidates  (this  year 
in  censiderable  fbree)  eithev  dp  not  attempt  the  Second 
half  of  the  paper,  ex  do  it  very  badly.  Some  of  them 
make  comparatively  a  respectable  figure  in  the  ques- 
tions on  deductive  logic,  but  only  one  or  two  answer 
these  well  enough  to  entitle  them  to  a  place  in  the  third 
daas  npon  the  whole  paper.  Though  the  inferior  can- 
didatM  come  still  &rthar  short  than  the  others  in  the 
working  uf  practical  examples,  this  is  not  the  point  in 
whteh  the  inferiarity  is  most  marked.  The  knowledge 
of  principles,  in  the  better  candidates,  is  not  accom- 
panied by  a  cnrrespondiag  power  of  applying  them.  In 
short,  aU  alike  need  to  exercise  themselves  more  in 
treating,  as  directed,  the  examples  of  terms,  propo- 
aikotts,  and  argionanta  given  in  uie  text-books." 

The  Examiner  in  Latin  says: — "I  am  sorry  that  no 
candidate  reaches  the  flrst  class,  but  having  looked 
throagh  ttie  three  best  papers  a  second  time,  I  do  not 
feel  i^at  a  flrst-class  certificate  is  deserved.  At  the 
same  time  there  is  some  very  fair  work  in  the  papers  of 
each  of  these  three.  I  am  bound  to  add  that  the  books 
do  not  seem  to  have  been  prepared  nearly  as  much  as 
was  neceesary.  I  could  very  seldom  feel  that  the  candi- 
date was  on  ground  thoroughly  familiar  to  him.  The 
first  piece  of  Cicero,  in  particular,  was  very  poorly  done. 
Scarcely  any  candidate  knew  the  meaning  of 
'  Soffiensere.'  The  paising  was,  I  think,  somewhat 
better  than  in  the  last  two  years,  though  stiU  leaving  a 
good  deal  to  be  desired." 

The  Examiner  in  French  tnd  Oomnurtial  Trenek  gays : — 
"  I  am  very  glad  to  be  able  to  report  satisfactorily.  Not 
onlyhave  the  candidates  increased  in  number,  bat  the 
avenge  quality  is  decidedly  better,  and  is  te&Wf  as  good 
as  can  reaaooably  be  expected.  It  is  very  gratif^ng  to 
mufc  thd  iaereaMd  pn>gTe«  that  has  attended  this  work 


of  the  Society.  Of  the  193  candidates  for  the  language 
and  literature,  lU  have  obtained  certificates,  11  of  the 
first  class,  22  of  the  second,  and  81  of  the  third.  The 
results  in  Commercial  French  are  still  more  gratifying. 
Out  of  20  candidates  six  have  been  awarded  a  first-class 
certificate,  and  if  certificates  of  lower  grades  had  been 
granted  in  this  subject,  a  large  proportion  of  the  other 
candidates  would  have  been  entitled  to  them.  These 
figures,  I  think,  speak  for  themselves,  especially  con- 
sidering' ttio  character  of  the  papers,  which  cannot  be 
said  to  be  otherwise  than  fairly  difficult." 

The  Examiner  iri  German  and  Commercial  Otrman 
reys: — "I  have  much  pleasure  in  stating  that  the  result 
of  the  last  examination  in  German  has  been  far  more 
satisfactory  than  any  of  those  which  I  have  hitherto  had 
the  honour  to  conduct  for  the  Society  of  Arts.  The  im- 
provement consisted  both  in  the  ijuality  of  the  work  and 
m  the  number  of  candidates,  which  was  almost  double 
that  of  former  occasions;  and  it  gives  me  the  more 
pleasure  to  call  attention  to  this  circumstance,  because  I 
took  occasion  last  year  to  express  my  regret  that  so  very 
few  only  out  of  the  large  numbers  of  candidates  for  the 
Society's  examinations  took  up  the  subject  of  German. 
Out  of  the  whole  number  of  candidates  who  presented 
themselves  this  year,  only  six  faUed  entirely;  they 
aspired  to  a  third-class  certificate,  but  were  not  suffi- 
ciently prepared.  The  answers  of  the  candidates  for 
first-class  certificates  were  this  year,  in  general,  very 
good.  I  attribute  this  favourable  circamstanoe  ohiefiy 
to  the  fact  that  they  had  properly  studied  the  subjects 
set  for  the  examination.  I  may  also  add  that,  gnided  by 
my  experience  of  former  examinations,  I  did  not  sot 
them  this  time  so  large  a  number  of  questions.  I  noticed 
that  the  candidates  fancied  that  they  must  answer  every 
question  on  the  paper,  and  the  result  was  that  most  of 
the  answers  were  merely  superficial.  This  year,  how- 
ever, they  were  mostly  thorough  and  complete.  To  sum 
np,  I  must  state  that  the  general  satisfactory  result  of 
this  examinatcsn  was,  according  to  my  opinion,  owing 
in  a  great  measure  to  the  close  attention  paid  by  tho 
candidates  to  my  former  recommendation,  which  I 
venture  again  to  repeat  for  the  benefit  of  future  candi- 
dates, viz.,  '  to  acquire,  first  of  all,  an  accurate  knowledge 
of  German  acddence,  and  to  devote  afterwards  consider- 
able attention  to  the  acquisition  of  a  certain  facility  in  trans- 
lating from  English  into  German,  and  finally  that  they 
should  only  make  use  of  such  grammatical  works  as 
give  the  theory  of  Gorman  grammar  in  a  systematio 
form.'  I  am  gUd  to  be  ablo  to  record  likewise  a  marked 
improvement  as  regards  the  examination  in  German. 
Commercial  Correspondence.  There  have  been,  this 
year,  three  times  as  many  candidates  for  that  subjfct  as 
last  year;  and  whilst  only  one  candidate  was  successful 
at  the  last  examination,  seven  passed  this  time.  The 
rest  did,  howaver,  their  werk  so  well,  that  they  would 
have  been  entitled  to  a  second-class  certificate,  if  such  a 
one  were  granted.  I  should  advise  future  candidates  to 
read  and  translate  a  ammber  of  commercial  letters,  bnt 
not  to  neglect  at  the  same  time  the  study  of  the  language 
in  general." 

The  Examined  in  ItaHiam  says :—"  Although  it  is  not 
very  marked,  yet  there  is  a  sensible  improvement  over 
last  year  in  the  working  of  the  examination  papers  by 
the  candidates.  This  improvement  is  especially  obearv- 
able  in  lie  grammatical  knowledge  disclosed,  and  also 
in  the  evidenoe  of  a  more  extensive  and  varied  reading 
of  Italian  authors." 

The  Examiner  in  Sponitk  gays !—"  Contrary  to  the 
expectation  of  last  year,  the  number  of  candidates  for 
the  present  has  been  much  smaller.  Those  who  have 
obtained  the  highest  marks  show  in  their  work  great 
improvement,  being  well  acquainted  even  with  the 
idiomatical  phrases.  TJnngual  negligence  is  shown  ia 
the  other  papers." 

The  Eiaminerin  the  Theory  of  Mune  gayi:— "Th« 
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;  K.B. — Seventy  Ouididatw  ckme  fbfirard  in'  Writing  from  IHdatioii,  aad  nineteen  in  Writtng  and  Huiiucript 
':*i4tlting,  but,  ss  Certificvtee  are  not  given  for  thoee  subjects,  they  are  not  included  in  tfae  above  XaUe^  but  tb# 
>  ri»es  awarded  in  both  tSieae  intjects^  and  also  the  priias  awarded  by  the  Coundl  £01  HaadwmtJag.gwwaally,  u* 
"  .oladed  in  the  list. 


TABTJS'  n.— KvKBiB.  o*  f  APHi*  WofuasD  nr  smh  Svbjk*  »  tx»  V-ook  IoM  Ymbs^ 

'   Basmr  voB'VHZ  Yiab  1873, 


1872. 

SOS^TBCXa 

fse». 

'   1«?0. 

1«71. 

1^ 

1" 

P'' 

Arithmetic           ..         ..         .. 

621 

fiOl 

M« 

431 

88 

'   m 

141 

87 

Metrical  System 

42 

62 

SO 

66 

7 

19 

19 

11 

Book-keeping 

2S3 

290 

2M 

2£4 

58 

73 

99 

a» 

Mensuration        

9$ 

63 

74 

48 

6 

17 

17 

8 

Floriculture         

12 

9 

6 

6 

1 

3 

1 

1 

Fmit  and  Vegetable  Coltote    . . 

9 

8 

« 

7 

4 

.  2 

•  • 

1 

Domestic  Economy         , .         . . 

31 

13 

20 

13 

3 

3 

2 

5 

•  ( Political  Economy 
\  Civil  Government        . .         . . 

•19 

}25{ 

31 

'  23 

6 

7 

0 

9 

•8 

,  , 

.  , 

•  • 

■••■ 

•  « 

,^ 

Geography           

99 

103 

103 

91 

10 

22 

»1 

28 

English  History  . . 

94 

120 

106 

103 

32 

:  ■  M 

$1 

15 

English  Literature          . . 

37 

S2 

. , 

,  • 

.. 

,^ 

,, 

,  , 

English  Language          • .         .  • 

,  , 

•  • 

170 

174 

24 

41 

87 

22 

Logic        

24 

16 

23 

80 

1 

'  •«• 

14 

11 

Latin        

17 

20 

21 

16 

,  , 

6 

4 

< 

French 

140 

146 

1<8 

198 

11 

22 

81 

79 

■(■Commercial  French        . .         . . 

.. 

,  , 

17 

■f20 

6 

^  , 

14 

German 

26 

26 

26 

48 

13 

16 

19 

6 

■(Commercial  <3emiBn      .. 

,  , 

,  , 

4 

■M2 

7 

,, 

5 

ItaUan 

9 

3 

3 

3 

1 

1 

,, 

1 

Sponistk 

Theory  of  Music 

13 

69 

10 

73 

19 
87 

6 
109 

3 

89 

2 
35 

is 

1 

20 

Blememtaiy  Ifturical  OMnporitlan 

67 

61 

W 

46 

8 

16 

15 

7 

Totals    ..      •  .. 

1,698 

1.609 

l,8tl 

1,689 

322 

423 

682 

362 

ThM*  two  tubjeoti  ware  aaltad  In  ISfO. 
'  Only  Flnt-clan  CertUcatas  awarded  In  this  lobjaot. 


Digitized  by  VjOOQ  IC 


7U 


JOURNAL  OF  THE  SOOIETY  OF  ARTS,  Jolt  19,  1872. 


papers  are  more  in  namber  and  better  in  quality  (I 
think)  than  any  I  have  yet  had  to  examine." 

The  Examiner  in  Smentary  Mutieal  Oompotitiou  gays : 
— "  The  average  merit  of  the  exercises  for  this  year  has 
Iwen  much  the  same  as  in  1871.  The  amount  of  know- 
ledge dispUj'ed  has  boen  pure!)'  elementary,  but,  in  a 
large  nuailicr  cif  eaaea,  sound.  Not  one  paper  wosentirely 
famtless,  tut  scirerfti  sbowed  a.  cohsiilcmldo  nmount  of 
musical  feeling,  such  as  cannot  ba  taught,  but  most  come 
fiom  nature." 

The  Examiner  in  Writiii0  wiyB : — Thegoneral  character 
of  the  hartdwritiDg  tbia  year  is  somewhat  hij^her  than 
in  1870  and  187 1.  Bat  a  largo  percontage  of  the  papers 
are  badly- —a  few  oitecmolybtidly^ written.  Cundidates 
should  boiir  in  mind  that  no  writing  can  be  good  unless 
it  be  perf(  etty  legible.  It  should  be  impossible  for  a 
person  with  nrdinnry  eyesight  to  take  any  letter,  looked 
at  without  the  uonttixt,  for  uny  other  lulter.  There 
should  be  ample  and  even  space  between  words  and 
letters,  short  loops,  regular  thicknesses  and  a  general  ap- 
pearance of  clearness.  Every  tendency  to  flourish  or 
make  unnecessary  strokes  should  be  guarded  against.  If 
young  people  would  learn  in  the  first  instance  to  draw 
the  letters  with  exactness,  holding  their  pens  more  like 
drawing  pencils,  writing  as  a  rule  slowly  and  without 
allowing  themselves  to  scribble,  there  would  be  leas 
obscure  and  bewildering  writing  in  the  world.  The 
habit  of  writing  illegibly  is  not  only  unbusinesslike,  but 
it  is  uncivil,  since  it  exacts  unfair  and  unnecessary  atten- 
tion from  the  reader.  There  were  but  few  specimens  of 
writing  by  female  candidates  among  this  year's  papers, 
and  none  of  them  had  any  particular  merit  The 
Examiner  suggests,  for  the  consideration  of  the  Council, 
that  one  or  two  prizes  to  such  candidates  might  be 
nsefolly  offered  next  year.  These  prizes  might  have  the 
effect  of  convincing  them  that  extreme  angularity  and 
minuteness  an  not  consistent  with  legibility." 


CAXTOB  LXCTUBIS. 

MECHANISM. 

By  the  B«T.  Arthur  Bigg,  X.A. 

LEcmrsE  V. — DELivmtHB  Mondat,  Makoe  4, 1872. 

"  Motions  produced  by  links,"  which  is  the  title  of 
this  evening's  lecture,  is  a  phrase  expressive  of  the  lead- 
ing branch  of  it  only.  Meohanicians  may  have  a  very 
clear  idea  of  the  meaning  intended  by  it,  but  to  others 
very  varied  may  be  the  ideas  which  the  title  conveys. 
I^«ctic8l  mechanics,  by  the  word  "links,"  may  have 
entered  the  room  with  an  impression  that  they  wnre 
about  to  listen  to  a  discourse  upon  the  elemental  pieces 
of  which  chains  are  made.  Social  science  enthusiasts 
may  be  anticipating  a  discussion  upon  friendship,  and 
even  marriage,  and  upon  the  proclivities  of  individuals  to 
walk  "  linkmg."  Antiquarians'  thoughts  will  probably 
turn  to  those  ornamental  extinguishers  high  above  the 
lailmgs  at  the  doors  of  aristocratic  houses,  by  means  of 
which  during  the  last  century  "  link  "  boys  extinguished 
their  torches.  Landowners  may  be  thinking  of  estates, 
from  the  fact  of  there  being  generally  so  many  "links"  in 
an  acre.  A  Scotchman's  thoughts  may  revert  to  one  of 
his  country's  rivers,  and  the  grounds  called  "links" 
lying  along  its  windings ;  and  Americans,  if  there  be 
any  present,  may  not  unreasonably  be  expecting  some 
description  of  liondon  sausages,  for  sausages  ar«  called 
"links"  in  America.  All  these  expectations  mnst  be 
disappointed.  "Link,"  inan  antiquarian's  view  is  from  a 
Greek  word  which  signifies  a  lamp ;  but  we  have  nothing 
to  do  with  that.  In  the  other  sense  it  is  from  a  Gterman 
word  which  signifies  "a  joint,"  and  it  is  in  the  simple 
sense  of  a  piece  joining  two  pieces,  and  by  which  the 
motion  of  one  may  be  conveyed  to  the  other,  that 
the   word  is  generally  used  by  engineers.     Bnch  a 


link  is  either  rigid,  as  in  the  case  of  wood  or  Dehl; 
or  flexible,  as  in  the  case  of  rope  or  wire;  and  it 
is  a  means  by  which  the  motion  of  one  moving  piwe  ii 
transferred  to  another.  Thus  employed,  it  tnlj  eomei 
under  the  ordinary  definition  of  "  aoonneoting  or  jaaiif 
piece." 

A  link,  therefore  is  now  to  be  regarded  simply  •■  tin 
connecting  piece  of  two  movable  pieces ;  the  fonn  aal 
the  material  are  not  in  any  way  concerned.  Cootadi  ii 
rolling  and  sliding  cease  when  we  deal  with  lisb- 
flexibility,  as  in  cords,  is  neither  an  essentisl  nor  aluD- 
drance.  It  may  be  well  therefore  to  take  a  prelimisur 
example  of  a  link,  for  those  who  have  not  given  tb 
subject  attention  may  be  informed  that  the  complexilia 
of  link  movements  &r  surpass  the  complexities  of  cia 
movements.  Ontheboatd  are  a  couple  of  pieces  of  wood 
joined  by  a  link,  quite  sufficient  to  illDStrate  the  genoil 
idea.  These  two  piaoea  are  capahls  of  motion  sboot  tM 
drawing  pins  as  centres.  A  third  piece,  conneciiBf 
these  two,  is  the  link.  If  now  this  third  piece  be  cos- 
nected  with  the  two  movable  arms  at  varying  diitucei 
from  the  centres  of  motion,  the  paths  of  the  dzirs 
and  follower  will  be  very  different,  the  vaiiationi  de- 
pending entirely  upon  the  relative  lengths  of  the  ins. 
Sometimes  an  oscillatory  motion  of  the  driver  will  cos- 
municate  a  circular  one  to  the  follower.  SosMsa 
these  relations  will  be  reversed.  Under  other  cnco- 
stances  a  continuous  communication  of  motion  9  ■- 
possible,  in  consequence  of  a  locking  of  one  or  othit  o'fc 
arms,  owing  to  the  rigidity  and  length  of  the  connrtit 
link. 

[The  lecturer  illustrated  these  remarks  bv  altanf  * 
lengths  of  the  arms  connected  by  the  link.] 

The  first  question  to  be  solved  by  those  who  dri* 
link  movements  is,  what  is  the  law  which  S°^? 
motions  of  the  two  arms  when  they  are  omb* 
influence  of  a  linkP  The  law  is  a  very  simptt  *^ 
simple  in  expresuon  but  oomplioatad  in  "■"rj^ 
one  of  those  simple  laws  that  produce  vaiy  a^* 
consequences ;  it  depends  upon  the  ineUnattoa  a  * 
link  to  the  Une  joining  the  oemtree  of  motiao  of  v 
arms.  ^j^ 

Let  A  p  and  B  Q  or  B  J  (Fig.  29)  be  the  snni,  bo^ 
in  the  same  plane  about  A  and  B,PQorP?betli«i»2 
^en  the  link  will  cut  the  line  A  b,  either  inTorlp- 
duoed  if  neceaary)  in  (. 


Wherever  it  cnta,  whether  between  wJfJjJS  tk) 
centres  of  motion  A  B,  this  law  hola<  f^^j^  t^ 
velocity  ratio  of  one  arm  is  to  ^^  ^Zjjt  ii* 
of  the  other  arm  inversely  ss  *^'  "^^t  Of 
which  this  line  of  centres  is  dividal  by  i  p,,l«lJy 
take  it  in  another  form  (one  more  «"'^°'^^ooity '' 
in  some  respects),  the  velocity  of  p  « '"^Knk ii "' 
Q,  as  a  line  drawn  from  a  square  upon  tne 
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ne  from  b  drawn  aqnare  upon  the  same  link.  Obaerre 
>r  a  moment  the  nature  of  theae  motions.  Amime  the 
lorter  arm  to  be  the  driver,  that  driver  therefore  con- 
eys a  ver^  small  motion  to  the'  driven  and  longer  arm, 
I  certain  positions  it  ceases  to  convey  any  motion. 
'or^  example,  in  this  position,  viz.,  b  a  and  o  f  in  one 
iraight  line,  it  cannot  convey  motion.  FuttinK  it  in 
ther  positions  will  show  the  relations  more  plainly, 
ibserve  how  slight  the  motion  is  npon  one  arm, 
id  now  that  the  perpendicular  from  b  npon  the 
Ilk  is  passing  from  one  side  to  the  other,  the 
Lrectional  relation  of  motion  also  is  chtinged. 
'his    is    a   serious    question    with    links ;    there    is 

continual  change  of  the  direction  and  vdocity  ratio. 
^hrongh  a  small  motion  of  either  arm  there  may  he 
rhat  is,  for  all  practical  purposes,  a  communication  of 
iniform  motion.  TIhs  is  the  case  when  the  direction  of 
he  links  being  prodnce4  and  meeting  as  in  k,  the  line 
lining  k  and  t  is  at  right  angles  to  £e  link. 

On  the  table  is  a  number  of  examples  of  Ihiks ;  let  na 
allow  the  actioo  in  this  one. 

Fio.  30. 


A  and  B  are  the  centres  of  two  equal  wheels,  p  and  a 
ins  near  the  circumferences,  T  Q  the  link. 

If  slow  motion  he  communicated  to  A,  then  through 
he  intervening  link,  p  a,  a  motion  will  be  communicated 

0  B.  So  long  as  by  the  hand  or  otherwise,  p  q  moves 
larallel  to  A  B,  then  clearly  whatever  be  the 
Qolion  of  A  it  will  be  repeated  in  b.  This  is  the 
irinciple  on  which  the  ordinary  parallel  mler 
s  made.  For,  in  this  case  of  psiallelism,  the 
ink  never  cuts  the  line  of  centres,  the  ratio  of  the 
elocities  of  a  p  and  b  a  will  be  constant  and  equal, 
fon  may  observe  that  the  motion  is  apparently 
lommnnicated  with  great  regularity.  In  tmtti  it 
s  not  so,  for  the  link  cannot  be  left  to  itself.  The 
land  by  which  the  link  p  a  has  been  hitherto  supported 
ind  guided,  is  now  withdrawn,  and  you  will  notice  a 
ailure  of  motion  takes  place  when  the  pin,  p,  is  in  the 
lame  line  with  a  b.  In  fact  there  are  then  two  paths 
vhich  this  link,  p  a,  may  take ;  it  has  the  choice  either  of 
iscending  or  descending,  and  it  will  probably  take  some- 
imes  one  coarse  and  sometimes  the  other.  The  nature 
if  the  motion  is  thus  changed,  sometimea  there  will  be  a 
complete  revolution  communicated  to  b  a,  and  at  other 
imes  an  oscillating  motion  only.  Consequently,  to  place 

1  link  upon  two  arms  and  leave  it  freely  to  act,  is  a 
natter  that  is  quite  hopeless  if  continued  systematic 
iction  is  requirea.  The  second  and  third  parts  of  Fig. 
30  illustrate,  by  the  position  of  the  link  and  directions  of 
Jie  arrows,  what  takes  place.  There  must  therefore  be 
lome  plan  by  which  this  link  shall  not  have  a  choice  of 
paths. 

There  are  three  modes  of  doing  this.  In  the  one  case, 
if  we  place  a  third  equal  crank,  and  connect  it  to  tiie 


others  by  links,  observe  the  way  in  which  it  acts,  a  e^ 
B  p  ^Fig.  31)  are  the  original  cranks,  n  f  (or  </),  is  a 
third  onnk.  The  link,  c,  p,  s,  cannot  now  leave  tiie  pre- 


Fio.  31. 


scribed  course.  A  fourth  or  fifth  ciank  may  he  added, 
in  ftct  we  may  take  any  number,  and  we  obtain  a  system 
of  bars  capable  of  a  very  regular  motion  one  with  the 
other ;  they  move  parallel  to  each  other.  On  the  table 
there  are  bars  so  arranged.  The  link  connecting  those 
arms  is  not  free  to  move,  being  bound  by  another  arm, 
and  the  links  are  parallel  in  all  positions  of  the  cranks. 

There  is  another  mode  of  preventing  an  uncertainty 
in  the  path,  by  patting  an  additional  pair  of  cranks 
and  a  second  link.  Observe,  there  is  now  no  longer 
any  freedom  of  position,  for  each  link  is  compelled  oy 
this  second  arm  to  retain  a  pre-ordained  course,  and 
the  consequence  is  we  have  uniform  motion  in  these 
arms.  Thu  is  the  most  simple  mode  of  overcoming 
the  difficulty  of  variableness  in  the  direction  of  the 
link,  and  it  is  the  plan  adopted  in  all  locomotives. 
You  see  a  link  generally  on  each  side  of  a  locomotive, 
the  object  being  to  prevent  tiie  accident  that  has  been 
described,  whi(£  is  sure  to  happen  when  there  is  only 
one  link. 

There  is  still  a  third  plan,  viz,  to  multiply  the  links. 
Here  (Kg.  32)  are  two  shafts  parallel  to  each  othm, 
hat  the  ends  are  not  vertically  one  over  the  other. 
If  ^>n  look  at  this  yellow  bar  [the  three  sloping  ban 
in  Fig.  32  were  painted  three  different  coloois  in  the- 
model]  you  will  see  it  is  in  reality  acting  as  a  link. 
If  there  was  only  one  bar  it  might  assume  a  cross- 
position.     Owing  to  the  other  bars  being  constrained 


Fio.  32. 


to  follow  the  path  that  has  been  allotted  for  them,  the 
yellow  bar  cannot  take  a  cross  position.  Hence  this  mode 
of  transferring  motion  by  links  from  one  shaft  to  another 
as  freely  and  oniformly  as  though  they  were  strajM. 
The  motion  is  not  very  old,  havmg  heea  invented  in 
1834,  when  the  Society  of  Arts  awarded  a  silver  medal 
for  it.  It  is  mentioned  in  the  "  Transactions  "  for  the 
year  1834,  p.  83,  and  "  thesilvermedal  was  presented  toM. 
Victor  Baum,  member  of  the  Boyal  Chapel  of  Munich, 
for  a  method  of  communicating  rotatorv  motion,  a 
model  of  which  has  been  placed  hi  the  Society's  re- 
pository." 
With  these  three  contrivances,  links  can  be  aafdy 
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cairied  cnror  -what  ate  called  their  centree.  Theae  centres 
are  peculiar,  and  the  htwa  of  them  are  important.  Ton 
have  seen  that  when  a  link  ia  in  a  certain  position  there 
is  an  option  of  two  paths.  Both  of  thoee  paths  cannot 
lie  followed.  Owing  to  there  beiag,  as  it  were,  no  de- 
<asion  on  the  part  of  the  driver,  and,  in  foot,  at  that 
particular  point,  no  motion  commnnicated  hy  the  driver, 
it  has  been  called  a  "dead  centre,"  simply  because 
there  is  no  living  motion  in  it.  Mechanics  have  tried 
in  various  ways  to  overcome  a  difficulty  which,  under 
the  influence  of  a  fly-wheel,  i*  more  theoretical  than 
practical.  On  the  table- is  one  plan.  Here  is  a  section 
of  Ute  vertical  cylinder  of  a  steam-engine.  When  the 
piston  is  at  the  lower  part  of  the  cylinder  it  cannot 
move  the  crank,  but  when  it  has  risen  a  short  distance 
it  is  capable  of  acting  upon  the  cnrak.  This  very  short 
additional  cylinder  causes  tiie  doiAle  action  of  another 
link.  By  ulowing  steam  to  operate  in  this  very  small 
second  cylinder,  at  the  iaatant  tiutt  the- crank  reaches 
a  daod.  ceat»:itia  ttcown  ovcz,  and  thna  the  ontak  of 


the  engine  is  placed  in  position  for  the  oontbutsd  uiioi 
of  its  own  piston. 

On  the  table  are  some  peculiarities  of  link  motioB. 
Multiplicity  of  links  leads  to  multipUty  of  arrangtmoili 
and  results.  [The  lecturer  here  referred  to  model^  vhkl 
consisted  of  cranks  or  arms,  acting  under  the  inflaeooe 
of  connected  links.  They  were  produced  to  show  hot 
rapidly  motions  could  be  multipued  by  means  of  lii^ 
In  one  contrivance  there  were  three  links  and  fooi  aim 
These  caused  eight  movements  in  one  pointer,  conaeqaoil 
upon  one  rotation  of  the  first  crank.  In  another  gnup- 
ing  of  links  and  arms  one  revolution  of  the  cniixfn- 
duced  at  the  two  extremities  of  the  combinatian  altenite 
rest  and  oscillatory  movement.] 

Professor  Willis  has  arranged  a  very  bgemou  nla 
for  doing  that  by  means  of  link- work,  which  is  difficull 
to  do  under  any  circumstances,  via.,  to  throw  marhiini? 
into  gear  while  the  shafts  are  moving,  and  where  ad- 
vonti^  caimot  be  taken  of  the  slip  consequent  npoa  tht 
action  of  streps  on  smooth  puUies. 


Pnk  33. 


The  illnstrative  apparetos  was  on  the  table.  Tig.  33 
IB  an  outline  of  it  from  Professor 'Williifs  "  Principles  of 
Mechanism."  a  is  a  continuously  rotating  shaft,  acting 
bymeonsof  a  crank  upon  the  link,  mn;  totheexteemity, 
H,  is  connected  an  anat  n  v,  movable  about  s.  Be- 
tween n  and  o,  at  ff,  is  aipint  from  which  is  suspended 
the  bar,  ff.  Consider  «  A  /  to  be  a  triangular  piece, 
attached  to  f  f  at  f,  and  moveable  about  the  screw,  «, 
by  which  it  is  attached  to  the  arm  e  c  «,  which  arm 
moves  on  a  pin  c,  fixed  to  the  bock  board.  From  H,  in 
the  triangle  t  k'f,a,  link,  h  k,  is  connected  to  the  arm 
T  B,  which  moves  freely  about  a  fixed  centre,  b.  It  will  be 
observed  that  when  the  handle,  e,  is  at  o,  on  the  divided 
scale,  the  link,  ;  /,  is  in  Hne  with  n  d,  the  centre,  /being 
immediately  under  ».  Consequaitly,  when  the  shaft,  a, 
rotates  no  motion  is  oommmonioated  to/,  and  therefore 
nonetethetriaag^<A/.  Let,  however,  the  kandK«i 
be  moved  to  2,,  then/ is  placed  as  in  Mg,  3$,  and  owing 
to  the  handle,  b,  being  stationaiy,  t^e  serew,  «,  becomes 
a  pin,  on  which  the  triaaglA,  A^«/,«an  be  moved.  When, 
therefore,  the  shaft,  a,  rotates,  theosdllation^of  the  link, 
»  p,  is  communieated  by  means  of  the  arm,^/  to  the 
triangle,  h  </,  oonsequently  k  oscillates  and  imparts  to 
the  arm,  f  B,a  vibratory  motion.  The  extent  of  tUs 
vibratory  motion  at  r  wiU  evidently  depend  upon  the 
distance,  d  d,  and  this  is  determined  by  the  position  of 
the  arm,  b  c.  When,;b^  the  action  of  b  o,  <  is  below  d, 
the  throw  of  7  is  a  maximum.  When/is  below  s,  the 
threwof  p  is  a  minimum  or  r  ia  at  rest 

Motion  may  evidently  be  not  only  oosuntmioated  to  w, 


but  varied  to  soy  extent  witUn  Uw  oasutiwM  &^ 
without  altering  the  velooity  of  the  prime  movog  >i>^ 
A.  The  figniee  on  the  two  scales  indicate  this.  l»™ 
a()paratns,  as  b  sncoesstvely  oconpisd  the  P""*™Vr 
2,  3,  4,  so  P  oscillated  from  o  to  1,  2,  3,  and  4  w^^ 
tively,  and  these  changes  were  mode  whilst  tM  >>>■''' 
was  rotating,  u_. 

Some  may,  perhaps,  befiwe  this,  bays  **•  IJ^ 
of  what  use  are  these  movements.  Th^  »»t^ 
not  only  from  a  mechanician's  point  of  '""'igrM^ 
also  from  a  science  standpoii^  is  very  '•T'oj--, 
the  mechanic  rests  the  utilitarian  element  ""z^ 
has  nobler  aims  than  those  whicll  money  am  }j 
There  is  that  constant  searching  tot  twp  "» 
humilify  which  is  teachable,  antf  which  is  wm™K  ^ 
leaning  an  alphabet  without  impotieBtlf  sskm; 
is  the  use  of  ftis  or  that  letter,  and  trhy  m  »J".  rAj 
the  other  shape  f  Let  none,  therefor^  assume  »»  "JJ 
courie  of  lectures  the  mechanical  «»'n'>""5vT:t»b» 
valuahle  In  the  workshop  are  those  ''"^'^^. 
produced.  Meohonidana  are  not  oonoemett  wiw 
shop  economies  and  tntde  profits.  ,  ^„^ 

Wlilst  thus  avowing  the  tendaBotol  ""y*^^ 
research,  one  is  neverthdeas  often  led  *°  ""f  ManJoiJ 
boider-Iand  which  separates  the  physica'  ""u-ib 
from  thetrade workshop.  l*tn^tl"?«'<'^"vl^\rliidi 
and  deal  with  some  of  the  mechanidan's  "^"^^  gft 
the  mechanic  and  the  manu&ctorer  have  "'^j- 
estimation  utilised,  >.«.,  employed  in  S^^'rryL,  JJ, 

Inktead  of  coaneetlng  a  onnk,  •§  at  *  " 
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irilh  the  parts  'to  Im  mored  by  a  oonnedting  rod 
4mtat,  u  ia  ah«^»n  by  m  n,  the  aamk  itaelf  is  caused 
to  act  -apoa  ■«  ^v^iabta  radins.  Fig.  34  mav  serve  to 
A  'Ae  «etion  of  the  meohanism,  of  whieh  there 
{he  table  manT  Tarieties  of  comlriiiatioiu. 
A,  41^  f%.  34,  is  »  shaft  which  xotates  nniibnnly ;  d  is 

Fio.34. 


the  eztieinity  of  the  pin  which  cooatitotes  the  crank. 
If  the  shaft,  Ad,  be  mored  nnifonnl^,  then  will  the  pin,  of 
which  <f  is  the  eztvemity,  more  nniformly  in  the  path  of 
tta  dotted  circle  in  the  flgnre.  Iiet  b  i  be  a  shaft  to  be 
dxiTen,  not  in  the  same  line  with  a  o,  but  in  a  line 
piaUel  to  it.  Sappoee  these  shafts  connected  in  this 
manner.  At  i  is  keyed  on  the  shaft  an  aim  similar  to 
Uie  way  in  which  that  at  a  is  keyed  on.  The  arm,  if, 
ia  called  a  "slotted"  arm,  and  the  pin  of  the  otank 
paases  throogh  the  long  "  Aot,"  fb,  as  shown  in  Eig.  34. 
It,  now,  the  effect  of  the  miifium  motion  of  if  on  the 
•haft  B  i  be  noticed,  it  will  be  seen  that  the  iste  of 
(otationin  b  i  is  variable,  whilst  that  in  a  •  is  nnifomt. 
The  reason  of  the  variation  will  be  apparent  to  any  one 
who  ooosideis  that  whilst  if  passes  over  eqnal  spaces  in 
•qnal  times,  it  aot%  as  regaros  b  i,  span  an  aim  of  vary- 
ing Ungth.  The  consequence  of  this  will  be  th^  when 
that  arm  is  short,  i.t.  when  d  is  near  to  b  i,  then  the 
Tdodty  of  Bi  will  be  greatest,  and  when  it  is  near  to/ 
the  velocity  will  be  the  least 

There  are  parts  of  the  path  of  rf  which  ai«  nearly  at 
zig^t  angles  to  the  arm  i/,  and  there  ai«  parts  wheiei/ 
it  nearly  tangental  to  the  path  d.  In  this  latter  case  the 
travel  of  <{s6iy  the"  slot  ^'i/ will  be  moch  more  rapid 
than  in  the  foimer  case.  Clearly,  the  resolved  part 
«f  the  motion  of  d,  along  the  slo^  is  ket  as  a  motion 
commnnicatod  to  the  shaft  b  i.  Hence  the  transition  of 
the  motion  in  b  i  from  qnick  to  dow  is  rather  impulsive 
than  progressive.  It  is  this  pecnliaiity  of  the  combina- 
tion whidt  renders  it  valoable  as  an  ^omental  form  on 
which  may  be  giafted  that  which  converts  it  into  a 
"qinck  letam"  motion.  A  quick  return  motion  deduced 
from  the  sim^e  one,*  which  Fig.  84  should  make  clear, 
is  to  be  found  in  that  designed  by  Sir  Joseph  Whitworth, 
and  which,  in  principle  as  well  as  in  fonn,  is  extensively 
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Fig.  86  is  adiagnun  of  the  apparatus  as  usually  made, 
*  Th*  aetuAl  moTem«QtihoinilntlMlwtara,tBdDowmartnted 


although  the  necesnties  of  the  workshop  and  the 
ingenuity  of  Sir  Joseph  Whitworth  have  almost  dis- 
guised ue  elementaiy  combination  in  Fig.  34.  r  (Fig. 
36)  is  a  wheel,  moved  by  some  part  of  the  genenl 
machinery.  lie  large  dotted  dnue,  c,  is  a  fixed  shaft, 
and  on  the  veiy  end  of  this  shaft  the  wheel,  r,  rotates,  p 
is  a  pin  fixed  to  the  wheel,  p  ;  this  pin  coiresponds  to 
the  one  maiked  d  in  Fig.  34.  In  the  large  fixed  shaft, 
or  bearing  o,  is  bored  a  nole,  b,  which  serves  as  a  centre 
of  motion  tot  the  peculiarly  shaped  piece  d  b.  To  com- 
pare with  the  elementary  form.  Fig.  34,  the  centre  of 
drcle  o  is  as  the  shaft  a  a ;  the  centare  of  circle  b  is  as  th» 
shaft  B  b.  Bememberinp;  that  the  distance  of  the  pin,  p, 
from  the  centre  of  c  is  mvariable,  the  eye  can  readily 
trace  on  the  diagram  that  in  one  revolution  of  the  wheel, 
PV  the  pin,  p,  must^^xoach  the  centre,  b,  of  the  shaft,  od 
whioh  the  peculiariy  shaped  piece  s  b  rotates. 

It  will  be  observed  that  to  one  extremity  of  the  piece' 
D  B,  vis.,  at  b,  an  arm  is  attached,  the  end  of  whidi 
is  oonstniaed  to  move  in  the  dotted  line  at  o.  It  i» 
theiefon  evident  that  there  will  be  changee  in  the 
velocity  of  a  depending  upon  the  nearness  or  distance  of 
the  pin,  p,  from  the  centre  of  b.  The  length  of  the  travel 
of  a  may  be  varied  by  sonwing  the  end  neaier  to  b,  as 
shown  at  b. 

Begarding  "links"  as  "joinings,"  Fig.  86  illnstrates 
a  mode  in  which  toothed  wheels  may  m  kept  in  true 
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gear,  even  though  one  of  the  wheels  should  rotate  on  a 
shaft  placed  eccentrically.  The  wheel  whose  centro  i» 
A,  rotates  on  the  eccentrically-placed  shaft,  b.  The 
wheel,  D,  rotates  on  a  shaft  m  fixed  bearings.  The 
oenties,  a  and  d,  are  connected  by  links  with  an  inter- 
mediate wheel,  c.  Thus  tiie  centres,  a  e  and  d,  being 
always  at  equal  distances,  as  measured  along  the  links, 
the  gearing  of  the  teeth  remains  constant ;  ttiereforo  as. 
A  is  movM  round  upon  b,  motion  is  communicated 
through  c  to  D.  The  naturo  of  the  connections  is  such 
that  whilst  the  directional  relations  an  constant,  the 
velocity  n^os  aro  variable. 

[The  lecturer  had  models  in  which,  by  means  of  • 
pencil,  the  paths  of  portions  of  some  of  the  previously 
deecaibed  apparatus  could  be  traced  on  paper.] 

Let  us  now  pass  frtwi  cranks  and  links  properly  so 
called  to  systems  of  movementa  which  seem  to  have 
originated  m  them,  much  as  cams  may  have  originated 
fr«m  irregularly  made  wheels.  OUoks,  detents,  ratchets, 
or  by  whatever  other  names  the  contrivances  aro  some- 
times called,  aro  eUmentaiy  finrns  by  whioh  at  defined 
intervals  equal  mpgwssive  and  sudden  motions  may  be 
conveyed  to  shafts  or  sliding  bars.  They  aro  employed 
to  advance  work  on  which  a  tool  is  openitkig,  as  in  the 
•awing  of  balk-timber,  Uie  planing  machine,  the  shaj^ng- 
machine,  the  slide-lathe,  &&,  fto. 

Fig.  87  illustiates  an  arrangement  by  which  the 
click  and  detent  alternately  change  places.  It  may 
serve  as  the  type  of  a  class.  An  arm  can  be  moved 
about  a  fixed  cenbe,  a.  •  i  and  edvn  x«speotively  dick 
and  detent    The  oiicolar  ratchet-wheel  is  to  be  mored 
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by  oneinoth  at  a  time  in  the  direction  of  Qiesntm. 
Kzpretsed    in    other   words,  the    eoatriTtnee   is   the 

Via.  i1. 


mechaniciui's  answer  to  Qm  mechalue's  reqtiiinnent  :-^ 
"  Wanted  the  means  to  move  a  shaft  throoKh  equal 
intervals  at  each  single  osoillatiaa  of  a  peoanlina  «r 
arm." 

From  each  ndeof  the  centre,  a,  ar»  wpended  Vy  joints 
the  piece*  «  i  and  «  d.  These  pieces  are  so  shaped  at 
their  extreisities  as  to  rest  in  the  spaeea  between  Qte 
ratchet  teeth. 

If  now  the  arm  he  depreaeed,  when  the  pieces  ans  as 
in  the  Fig.  37,  then  h  will  canse  a  tooth  to  be  driren 
■o  far  that  d  would  drop  behind  the  tooth  on  which  it 
now  rests.  When  this  has  taken  place  let  the  arm  be 
raised.  It  will  be  observed  that,  owing  to  the  moUon 
^ven  to  the  extremity  e  of  the  arm,  there  will  be 
imparted  to  <(  a  propelling  power,  and  the  tooth 
behind  which  it  fell  wQl  now  be  advanced  in  the  direc- 
tion shown  by  the  arrow.  Hence,  partly  bv  the  rising 
action  of  the  arm,  and  partly  by  the  propelling  action 
at  d,  the  end  of  i  will  fall  behind  the  tooth  on  which 
it  may  then  be  resting.  Thus,  an  alternating  motion  of 
the  arm  imparts  motion  to  the  wheel.  At  the  same  time 
all  return  slip  is  prevented  by  one  or  other,  viz.,  either 
i  or  d,  pressing  a  tooth  forward.  The  piece  that 
holds  the  wheel  and  prevents  slipping  is  palled  a 
<'  detent."  The  piece  that  is  driving  is  caUed  a  "  click." 
Assuming  that  instead  of  one  advance  for  each  singh 
oscillation,  the  mechanic  required  only  one  advance  for 
each  double  oscillation,  it  would  be  accomplished  by  de- 
taching e  d  from  the  arm,  and  fixing  the  pin  at  c  to 
the  framing  which  carries  the  wheel.  With  this 
arrangement  no  advance  would  take  place  whilst  the 
arm  was  being  raised. 

From  the  construction  and  description  of  thisoombina- 
tion  of  dick  and  detent,  it  will  be  manifest  that  as  each 
of  the  pieces  a  b  and  e  rf,  Fig.  37,  slide  over  the  teeth, 
there  must  be  a  frequent  dropping  or  "clicking."  Hence 
the  name  "  click." 

,  Kow,  although  noi^e  is  a  consequence  of  motion, 
and  may  therefore  be  said  to  belong  to  "  mechanism," 
yet  it  is  not  that  form  of  result  which  the  mechanician  is 
often  required  to  produce.  In  kinematios  "  noise  "  is 
but  another  name  for  wear  or  destruction.  In  kinetioa 
"  noise  "  is  but  another  name  for  wasted  eoergy,  and  if 
the  machinist  reads  his  machinery  aright,  "noise"  is 
indicstiv«  of  bad  workmoaship,  bad  proportioDS,  im- 
judioious  arrangement ;  thus  jinplying  deficiency  of  in- 
telligence  and  skill  in  the  snpainteiMiing  head  eitiier  of 
the  maker  of  the  machinery  or  the  manager  of  th« 
works. 

Fig.  88  and  Fig.  39  erhibtt  two  modes  by  which  the 
noise  of  the  «liek  is  obviated.  They  are  inatraccive,  as 
showing  how  the  mind  of  one  mechanician  sought  simply 
to  retain  the  click  and  detent,  and  remove  the  defects. 
The  other  mechanician,  whilst  retaining  the  principle  of 
the  oscillating  arm,  sought  to  remove  entirely  both  eliek, 
detent,  and  teeth,  and  with  ranch  of  novel  ingenuity  he 
has  ■acceaded.  Pig.  38  consistB  of  sa  ordinsry  spur- 
wheel,  and  as  m  Sir  Joseph  Whitworth's  quick  ntum 
moUen  tho  two  shafts  were  hrooght  to  one  eentre,  so 
hew  Um  wfaosi  amt  «m  MN  M  OBooMitni  a.    »  ia  > 


paeoliariy-staipod  pieoe,  on  ixbich  is  a  phi, «,  onTkg 
theels^;,A.    A  cia«n  «fm  Bot«ittMih«daitii«Ulki 


wheel  or  the  piece  b,  bnt  moving  on  a  as  a  centre.  /,  i 
is  •  liak  ttttm  the  arm,  a,  o,  to  the  diek, ;,  h.    Wlet 
the  arm,  A,  c,  is  nosed,  the  link,  «/,  is  also  isM,  td 
therefore  the  ohek,  ;  A,  is  Kftad  ont  of  gsar  «ilii  tti 
teeth.    If  the  npward  motion  of  the  arm  is  oontisnal  i 
small  pin  in  »is  acted  npon,andaoBisoaRiedroiii<tr 
a  distance  depeadent  upon  the  tra-vel  of  the  stn.  lb 
return  action  of  the  arm  brings  with  it  the  Uiik,  if,  id 
therefore  the  click,  g  h,  wfaiok  fiiUs  between  two  bA 
A  lower  pin,  shown  near  to  «,  being  pressed  by  thtM^ 
catriea  with  it  the  piece  b,  and  also  the  wheel  d.  Ik* 
may  bea  detent  (not  shown  in  the^gnre)  tohold  tkiri" 
in  position  whilst  the  arm  repeats  the  opeiatioa  u* 
click  being  thus  lifted  away  from  the  teeth,  caf*"! 
action  of  &e  oomhinatioB  to  be  ailent ;  heneeitii*'' 
a  "  silent  click  motion." 

Tbem  is,  however,  a  graat  iraimvenent  on  tt*>*^ 
going  in*  motion  called  the  "silent  feed  motioa."^ 
arraagemeiit  is  oae  of  much  siraplioity,  mneh  ingM^'T' 
and  wedl  worthy  of  study  and  adoption,  wfaetkerj** 
sideied  as  to  the  durability  of  the  paots,  or  thseiM'**' 
ness  in  theraage  of  it*  adaptaUli^. 


Fio.  39 


Fig.  39  shows  the  portion  in  which  itepeeulisrityl^ 
B  B  is  an  arm  oacillatmg  in  line  with  the  '2SIl««ii« 
is  a  link  having  centres  at  A,  c,  and  B.  '''rr^ 
centres  A  and  c  is  shown  the  smooth  e^B*.,.  _i-J 
wheel;  the  internal  and  axtertal sur&ces  of  »»  "-" 
rim  are  smooth.  ^  ,m|1I( 

Formed  to  the  curvature  of  the  concave  '^^  ^ 
surfaces  are  the  two  piece*,  one  shown  «»  ■ 
other  on  the  outside.  riTeW**'* 

The  distance  between  the  convex  and  coocaTo^^^  ^ 

of  >  ■  and  the  upper  one  is  such  that  ^'"l    a»^d 

prolonged  radiu*  of  the  wheel  there  i»  fl**  "" 

to  HOT«  fke*Iv.  ^  Artwaif^ 

If  now  B  «  Aia  by  the  oaoillating  arm,  B  D.  OK* 
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treotioiiof  theanxnr,  than  tita  rim  of  tite  whaelirillbe 
'xipped  between  the  oonTez  and  oonoaTS  pieoes.  When 
be  strain  upon  the  arm,  bd,  cannot  further  tighten  (he 
wo  pieces  upon  the  rim,  than  that  steain  ia  expended 
a  dragging  the  wheel  UaM. 

Thus,  the  travel  of  the  rim,  and  therefore  of  that 
vhich  the  motion  i«  to  aooompliah,  is  determined.  The 
Lrat  tendency  of  the  return  action  of  the  arm,  s  B,  is  to 
ooscn  the  grip  upon  the  rim,  and  if  by  means  of  the 
lorew,  F,  the  arm,  a  o  b,  ia  stopped  &om  travelling  beyond 
ixe  position  shown  in  the  figure,  then  the  whple  ot  the 
n>paratu8  slides  along  the  rim  until  a  return  aotioa  of 
ihe  arm  renews  the  grip.  By  having  an  arrangement 
it  B  similar  to  that  at  t,  then  either  r  or  h  may  be  ad- 
msted  to  stay  the  arm  in  the  line  of  a  prolonged  radius, 
uid  so  the  apparatus  be  made  applicable  for  advancing 
jr  reversing  motion.  Without  enteric;;  more  fully  into 
an  arrangement  now  fast  displacing  the  click  and  detent, 
sofScient  may  have  been  said  to  satisfy  those  interested 
in  mechanism  that  this  "  silent  feed"  motion  is  one  well 
vrorthy  of  that  commendation  which  thu  extending  adop- 
tion of  it  implies. 

Fig.  *0  ia  anotlMT  of  these  intermittent  motiona ;  it  ia 


one  much  used  in  lathes,  and  has  the  reeeraraendation  of 
rim^Ucite'  and  oomprebensiveness.  A  vibrating  arm 
carries  the  T-shaped  piece  a.  This  piece  is  so  diaped  at 
the  ends  of  the  cross  of  the  t  that  in  passing  from  left  to 
right  over  the  teeth  of  an  ordinary  spur  wheel  the  piece 
B  rides  upon  them.  When,  however,  b  is  moved  in  the 
opposite  direction,  the  spur  wheel  is  carried  with  it,  be- 
oaoM  the  edge  ia  locked  between  two  teeth  as  shown. 
Thus  dependent  upon  the  throw  of  the  oscillating  arm 
which  carries  the  pin  on  which  b  moves,  is  the  ttiavel  of 
ihe  wheel,  b,  in  the  direction  of  the  arrow. 

If  B  be  turned  upwards,  the  action  of  the  arm  paodnces 
no  motion  in  the  wheel,  E.  If  b  bsitornad  over  to  the 
light,  the  actioa  of  the  arm  cansee  a nrcneliAvalof  the 
wneeL 

Fio.  41. 


The  siiir  wheel  is  perhaps  the  oldest  of  the  forms  for 
obtaining  an  intermittent  advance,  and  there  are  many 
cases  in  which  it  is  equal  to  any  of  its  more  complicated 
andhighly  finished  descendants.  Fig.41  represents  one.  It 
will  be  observed  that  in  this  case  the  oscillating  arm  be- 
comes a  rotating  one,  and  that  one  revolution  of  the  arm 
adrancei  the  star  wheel  one  tooth. 

Kg.  42  illustrates  a  contrivance  in  which  the  pendant 
dick  arm  of  the  other  arrangements  ia  held  in  position 


by  A  idling,/.    From  the  oonstraotianaft^asmall piece 
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at  D,  jointed  to  the  arm  (Fig.  42),  this  contrivance  i» 
called  the  "  hare's  foot "  ratebet  motion. 

The  star  wheel,  o,  in  this  case  is  moved  by  an 
oscillating  aim,  A  d  ;  and  lest  the  back  action  of  a  d 
should  move  the  wheel,  this  is  prevented  by  the  detent, 
F.  Such  detent  is  eridently  not  required  in  Fig.  41, 
where  there  is  not  any  back  motion. 

Other  and  very  different  resulte  from  combinations  of 
links  may  be  produced.  Indeed,  to  motions  from  links 
alone  might  be  applied  Mr.  Anderson's  term,  the  varia- 
tions of  them  are  "  eni"i»  as." 

When  introduced  into  organs,  to  convey  action 
flrom  the  keys  to  the  pipes,  they  are  called  "  stickers  " 
and  "trackers."  They  produce  very  peculiar  results  in 
pianos  and  harps.  Here  are  models  illustrative  of 
the  application  of  them  in  organs,  pianos,  and 
harps.  In  the  violin  these  mechanician's  subatitutea 
are  dispensed  with,  and  nature's  combination  of 
links,  as  in  the  fingers,  takes  their  place.  How  com- 
prehensive these  are,  and  how  narrow  are  the  limits  of 
the  former,  is  obvious,  when  we  consider  that  the  violinist 
has  a  range  and  variety  of  tones  to  which  no  keyed  in- 
strument can  attain,  nir  he  can  bring  a  perfect  oom« 
bination  of  many  links,  needing  neither  "end-shaka," 
"eleanuwe,"  ''loss of  time,"  nor  any  of  these  appendages 
to  some  of  our  best  mechanical  works.  By  a  system  of 
links  of  marvellous  perfection  the  pianist  and  harpist 
may  claim  for  the  links  in  their  fingers  which  nature 
has  supplied  whatever  is  comprehended  in  "touch." 
The  organist  surrenders  touch,  and  glories  in  the  range 
hia  "stickers"  and  "trackers"  produce.  The  vidiniat 
alone  can  give  to  his  finger-links  that  wonderful  play 
and  power  which  enables  him  to  create  asd  combine 
notes  of  such  purity,  varietf ,  and  delicnoy  as  neither 
pianist,  harpist,  nor  organist  eaa  ever  attain. 

rXhelaofaHeraBJit  illaiicatad  «n  a,  laege  woiA  4he 
lia^  BMtaon  as  used  ks  the  irwiasiiiB  of  leaostvAiwes, 
monne  angiaee,  wiading  ■angmm,  .Ac.] 

Passing  from  the  somewhat  elementary  comlnnafions 
of  links,  the  relation  between  the  crank,  as  ooncealed 
in  the  form  of  an  excentric,  and  the  travel  of  a  pin 
in  a  straight  line  drawn  from  its  centre,  and  caused  to 
travel  by  the  int^vention  of  a  oonnecting-rod  or  linJc,  is 
one  full  of  practical  instruction.  The  arrangement  is  so 
generally  adopted  for  meving  the  slide-valve  of  a  ateam- 
engine,  that  Qia  mechanician  may  well  consider  that 
whatever  throws  light  upon  the  rclatiens  here  involved 
is  worthy  of  his  attention.  Eenee  the  large  model  now 
before  you,  containing  as  it  does  great  facilities  for  such 
changes  in  the  mechanism  as  an  experimenter  jnight 
wish  to  introduce.  It  was  designed  by  Professor  Willis, 
and  to  him  and  Messrs.  Longmans  the  readers  of  the 
Journal  are  indebted  for  the  copy  of  the  woodcut,  which 
the  Professor  uses  in  the  recent  re-publication  of  his  book 
on  "  The  Principles  of  Mechanism."  No  verbal  descrip- 
tion can  make  clear  the  results  of  the  actual  movements, 
as  shown  in  the  lecture,  and  repeated  afterwards  to 
those  who  felt  interested  in  a  plan  to  which  various 
irregularities  observable  in  small  steam-engines  may  be 
assigned. 

The  diagram  having  been  taken  from  the  Professor's 
book,  it  may,  perhaps/be  well  to  extract  his  own  descrip- 
tion of  it : — "  When  an  excentric  pin,  crank,  or  equiva- 
'  lent  contiirance  is  employed  to  produce  back  and  forward 
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motion  in  a  sliding  bar  or  plane  sorfoce,  the  length  of 
the  link,  or  connecting  rod  u  it  is  nsoally  termed,  com- 
pared with  the  radias,  is  a  very  important  element,  and 
therefore  ita  influence  on  the  motion  of  the  reciprocating 
piece  must  be  developed  by  formalie  and  oonstroctian. 
Qenerally  speaking,  Uie  radius  being  supposed  to  reroWe 
naiformly,  the  sliding  piece,  beginning  nom  one  of  the 
extremities  of  its  course,  will  move  slowly,  but  its 
velocity  will  increase  as  it  approaches  the  middle  part  of 


the  course,  and  then  decrease  to  the  end,  where,  «itti 
slight  pause,  it  will  begin  to  return,  and  so  on  ooatiuiii]): 
The  position  of  the  maximum  Telocity  is  not  necaai% 
in  the  middle  of  the  course,  and  there  an  othar  im|» 
krities  which  may  be  developed  by  diagnni  at 
formulffi. 

To  illustrate  these  rarietie*  of  motion  pnctially.Iiill 
explain  the  oonstrootion  of  a  piece  of  lectaie  a^iota 
deriaed  by  me  in  1867,  and  employed  er—  - — 


Fdm.  43, 44,  45. 


These  fi^fures  represent  the  side  and  end  aspects  of  the 
appuatus  in  question.  Fig.  206  is  the  front,  and  Fig. 
207  is  the  end  view  of  the  machine.  On  a  bass  board, 
vi^  a  standard  piece,  0  0^  is  fixed,  in  the  middle  of  which, 
•t  A,  a  socket  it  implanted,  which  receives  an  axis  rotat- 
aUe  by  a  handle,  a  b  (Fig.  207),  at  the  back,  and  carries 
in  front  the  radial  arm,  x  f,  whose  revolutions  oommnni- 
oate  the  reciproMtions  which  the  machine  is  intended 
to  exhibit  to  a  sliding  rod,  s  r.  This  rod  is 
best  supplied  by  a  straight  pieoe  of  brass  tube  three- 
fourths  of  an  inch  in  diameter,  which  is  sustained 
by  two  iron  standards,  s  s  (Fig.  206),  that  allow  it  to 
Bude  endlong.  The  form  of  these  appears  in  Fig.  207, 
at  s  H.  An  iron  bar  of  sufficient  length  is  bent  at  right 
angles  at  /  and  ;,  the  lower  end  is  thus  provided  with 
a  loot  /,  by  which  it  can  be  screwed  to  the  case  board, 
the  npper  end  if  is  furnished  with  an  angular  notch,  in 
which  the  tube  lies  and  dides,  and  is  kept  in  its  place 
by  a  rectangular  strip  or  cap  of  metal,  h  A,  attached  to 
the  front  vertical  face  of  the  standard  by  screws  in  slits, 
which  allow  the  pressure  on  the  tube  to  be  r^fulated,  so 
that  it  may  slide  freely  witiiont  looseness. 

The  ladial  arm,  a  f,  carries  a  joint-pin,  p,  at  its  ex- 
tremity, which  is  inserted  into  a  hole  at  the  end  of  a 
link,  and  secured  by  a  spring  cotter  of  wire  placed  in 
-the  edge  of  the  joint-pin,  as  shown  in  Fig.  207. 

Link-rods,  p  l,  of  wood  an  provided  of  several  lengths, 
distinguished  in  the  flgnies  by  accents  p>,  i.*,  r*  l*, 
p*,  p*,  p>,  !.>,  selected  to  show  the  variations  of  motion. 
Bach  Unk  has  at  one  end  one  or  more  holes,  p,  to  receive 
ttie  joint-pin  of  the  radial  arm,  as  expressed  above.  At 
the  other  end  a  piece  of  brass  wire  is  fixed  normally  into 
fhe  Tsitioal  Cmm  of  eadt  link  at  l,  and  oonneoted  with 


the  sUding  httm  rod  by  simply  inserting  H  ««'•  *|j| 
the  holes  driUed  through  the  rod,  wluch  bean  «»  ■" 
accents  as  the  link. 


In  Fig.  207  the  linked  p  l  is  seen  in  thsjomt^ '• 
id  sprmg  cotter  at  iU  npper  end,  which  ^^ 
with  Uie  radial  arm,  and  at  the  lower  ^'jT'S 


and  spring  cotter 

with  the  radial  arm,  muu  uii  uxv  awww*  ..«-  -- .       .  ^ 

the  wire  projects  from  ita  &ce  and  is  passed  Uaow 


brass  tube.  ^  y,  id 

To  withdraw  the  link,  the  arm,  a  r,  ""'"J*,^ 
pointing  upwards  as  in  Fig.  206,  the  spnng  """V^ 
then  be  removed,  and  the  upper  end  of  the  ™J/^ 
outwards  to  release  it  fixim  the  pin.  The  cyo»" 
form  of  the  tube  aUows  of  this  motion  by  rotstug  i- 
its  own  axis.  .  i   .»  iul  « 

On  the  face  of  the  standards,  c  »,  a  cirele  ""r^ 
described  with  centre  a,  and  is  divided  mto  »« 1^ 
indicated  by  the  cross  diameters,  and  "f?  .  i,,! 
quadrants,  inserted  by  a  short  Mne  dutapuW""^ 
dronlar  spot,  which  for  distinctness,  ".'.",„_  i,eo| 
machine  coloured  red.  The  end  of  ^^J^^i^eUi  *• 
pointed  serve  as  an  index,  by  which  the  '•"j^  ,^ 
pUeed  at  eight  equidUtant  I»in«l,**  jlSwB* 
are  sufficient  to  show  the  general  nature  of  the  m^  ^ 
of  motion  produced  in  the  sliding  P<w»t»  by  tsu^ 
lengUis  of  the  link.  .  .ut^  hr  «•" 

The  motion  of  the  sUding  rod  is  M^rfvii  jr. 
of  a  graduated  ssale  on  the  fiwe  of  s  terto""^  ^, 
fixed  to  the  base  immediately  below  to  ^"^  it/- 
index /.fixed  to  the  rod  slides  along  its  '^ 
the  distance  through  which  the  rod  «•"*]  j^ 

The  scale  is  simply  divided  into.'"^.*^  int" 
line,  and  each  of  these  parts  is  *P"^£i^,aiiu 
by  a  line  marked  with  a  red  <pol    Thsss  v- 
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placed  80  that  when  the  long^t  link  f'  l'  ia  employed) 
the  index  of  the  radial  arm  and  that  of  the  sliding  rod 
•wrilX  coincide  aimnltaneonsly  on  the  respective  scales  with 
the  rectilinear  gradoating  line  and  with  tte  red  spot  lines. 
When  shorter  links  are  sabstitnted  this  coincidence  fails. 
'X'He  whole  length  of  the  course  remains  unaltered,  hut 
the  intermediate  graduations  of  the  slide  scale  corres- 
pondisg  to  the  eight  points  of  the  radial  dial  are  all  drawn 
to-wBTda  that  dial. 

By  putting  in  torn  into  their  respective  places  the 
three  hnks,  Fie.  208,  twinning  with  the  longest,  f"  l*,  p« 
I.*,  p*  L',  and  ezhibiting  for  each  the  positions  of  the 
wliding  index  when  the  radial  index  is  placed  opposite 
the  ei^ht  points  of  the  dial  in  succession,  the  increasing 
deriatioiu  &om  symmetry  will  be  made  apporent  very 
■tzikiiigly. 

Three  links  are  provided,  but  the  shortest  has  three 
boles,  f',  f*,  f*,  by  which  it  is  enabled  to  perform  the 
functions  of  three  links.  The  shortest  l  p*.  when  the 
hole,  p>,  is  placed,  on  the  radial  pin,  is  equal  to  the 
trndios,  A  p,  of  the  excentric  driving  arm. 

A  double  link,  a,  f,  i.,  Fig.  208,  and  sideways  is  Fig. 
207)  has  a  hole,  f  in  the  middle  fitting  the  excentric  pin  f, 
and  two  pins,  a  and  i,  turned  in  opposite  directions,  of 
which  one  is  placed  in  the  hole  i'  of  the  sliding  rod, 
and  the  other  received  in  the  short  vertical  grooves  formed 
above  and  below  the  dial.  By  this  combination  the  rod 
ia  carried  by  the  rotation  through  a  trip  equal  to  the 
diameter  of  the  dial,  instead  of  t£e  radios."  ° 


ASWUAL  DrCESHAUOKAL  EZHIBIHOITS 


The  offices  of  the  CommissioBers  are  at  Upper  Ken> 
nngton-gore,  London,  W.,  Jfajor-Oeneial  Scott,  O.B., 
seozetaiy. 

FRENCH  EEP0ET8  ON  THE  INTEENATIONAL 
EXHIBITION  OP  1871. 

In  the  last  number  of  the  Jowmal  these  reports  were 
noticed  with  respect  to  painting,  sculpture,  oeramio  ware, 
&C.  It  will  be  well  to  add  a  few  extracts  and  notes 
relating  to  the  applications  of  terra-cotta,  architecture, 
ftc,  especially  in  talatioB  to  the  buildings  at  Ekmth 

I       Kennngton. 

I  M.  Viollet-le-Duc,  after  describing  the  mode  of  oon- 

atmction  of  the  new  portion  of  the  museum  buildings 
in  Exhibition-road,  says: — "The  colour  of  this  terra- 
cotta is  pleasing  [jolit  is  the  word  actually  employed],  and 
daring  the  last  fine  days  of  autumn,  with  a  sun  such  as 
is  rarely  seen  in  London  at  the  end  of  September,  the 
building,  standing  out  against  a  blue  sky,  assumes  the 
tone  of  certain  marbles  gilded  by  the  climate  of  Italy. 
TUs  application,  on  a  grand  scale,  of  a  solid  material 
oapaUe  of  being  moulded  and  modelled  in  the  most  varied 
forms,  seems  to  be  one  of  the  most  important  results 

I  which  the  English  have  ever  achieved  in  industrial  art, 
and,  if  I  lay  stress  on  this  &ct,  it  is  because  I  think  that 
we  (the  French)  may  make  good  use  of  the  example. 
We  are  not  deimng  here  with  the  caprice  of  an  architect 
w  an  archseolgical  fancy,  bnt  with  the  practiiad  applica- 
tion of  an  improved  ar^  the  employment  of  a  material 
-the  base  of  which  is  the  soil  of  the  country,  and  inex- 
hanstible.  Stone  is  rare  in  England,  plarter  is  soon 
changed  and  destroyed  by  the  humidity  of  the  atmosphere 
and  the  effect  of  frost,  and  it  is  certain  that  terra-ootta, 
manafitctured  under  good  conditions,  and  proved  by 
mechanical  means,  may  transform  architecture,  give  it 
an  possible  gnaiantees  of  doiability,  and  satisfy  all  the 
demands  of  lozuTy." 

Speaking  of  France,  and  recommending  the  adoption 
of  terra-cotta  in  places  where  stone  is  nue  or  poor  in 
qiulity,the  xepottar  says  that  the  mdiments  of  the  in- 


dustry rests  in  some  parts  of  the  south,  but  that  little  is 
produced  besides  balustrcs,  balustrades,  flooring,  tiles, 
and  lumps,  spring-connes,  masks,  small  spires,  and  a 
few  other  constructive  accessories;  bnt  adds,  that  an 
Englishman,  who  has  terra-oottu  works  at  Vallauris, 
near  Cannes,  promises,  by  his  energy  and  capital,  to  give 
a  ^eat  impulse  to  the  business. 

Th;>  collection  of  objects  in  terra-cotta  in  the  Arcade, 
and  that  of  the  machinery,  with  the  methods  employed, 
are  spoken  of  with  great  admiration.  "  We  assist," 
says  the  reporter,  "  in  the  transformation  of  an  earthy 
matter  without  consistence  into  a  solid,  nnalterabb 
substance,  which  will  take  any  forms  or  colours." 
He  enumerates  the  most  important  articles  shown  by 
English  mann&cturers : — "Not  only  bricks  of  aU 
forms,  Ac.,  bnt  columns,  entire  windows,  all  set  up, 
good  in  style  and  solid  in  arrangement,  bell  torrets, 
chimneys  and  chimney-pieces,  btuustiades,  and  even 
whole  staircases  in  terra-cotta,  and  enamelled  like 
majolica ;  in  short,  all  that  is  required  for  the  con- 
struction and  decoration  of  any  kind  of  building." 
The  collection  of  floor  and  wall-tiles  of  all  kinds, 
is  referred  to  in  more  than  one  place  with  the 
hi^est  admiration.  The  efforts  that  have  been  made, 
and  the  sncoeases  achieved  in  mosaic  work  are  also  warmly 
recognised. 

M.  Grayer  describes  the  best  specimens  of  terra- 
cotta as  diowing  great  progress  accomplished  in  tiie 
way  of  architedtore  and  grand  ornamentation,  as  having 
the  efiiaot  of  the  finest  stone,  and,  although  mouldec^ 
the  fine  outlines  of  the  best  sculpture,  the  edges  being 
as  sharp  as  if  cut  with  a  chisel.  Here,  then,  is  an 
industry,  a  very  near  neighbour  of  art,  and  having  a 
grand  future  oefore  it.  The  painted  and  enamdled 
uienoe,  decorative  panels,  imitation  mosaics,  pilastres, 
figures,  baa-relie&,  friesea,  in.,  call  forth  the  almost 
enthusiastic  admiration  of  the  reporter. 

The  refreshment  rooms  of  the  South  Kensington 
Museum  are  described  at  length,  H.  Ghruyer  laying 
special  stress  on  the  decorations  of  the  "grill-room, 
which  he  describes  as  "  sketched  by  a  skiUul  and  learned 
hand."  All  this,  he  adds,  forma  an  «M««i^b  in  which  the 
eye  and  the  mind  are  both  satisfied  at  once.  Antiquity, 
the  renaissance,  all  the  good  models  of  old  times,  have 
brought  their  oontingent  of  information  to  artists  as  well 
as  to  manufactures.  It  is  evident  that  the  men  who  have 
conceived  and  executed  such  things  live  in  intimacy  with 
the  beet  works  of  art 

Professor  de  Luynes,  who  reports  specially  on  ceramics, 
is  quite  as  laudatory  as  his  coUeaguos  respecting  the 
terra-cotta,  &iences,  mosaics,  ftc,  of  the  English 
potteries,  and  bestows  the  highest  praise  on  the  brown 
stone  pottery  for  economic  and  sanitary  purposes. 

The  reporters  are  as  severe  in  their  strictures  on 
English  architecture  as  they  are  laudatory  on  English 
ceramic  work.  M.  Yiollet-le-Duo,  speaking  of  the  col- 
lection of  plans  and  drawings  shown  in  the  Albert-hall, 
recognises  the  proofs  of  long  and  oonseientions  labour, 
but  finds  "  litue  sign  of  intelligence  in  the  art  of  con- 
struction, and,  above  all,  comjpbte  want  of  observance 
of  the  arohiteotnral  proprieties  in  matters  of  taste 
as  well  as  lo^cally.  There  is  a  littie  of  every  kind — 
Byzantine,  Boman,  Oothic,  Renaissance,  Louis  XIV., 
and  Neo-Gtreel^  but,  whatever  the  epoch  or  the 
century  selected  by  them,  the  English  architects 
mix  with  it  a  forogn  element,  which  destroys  the 
harmony,  and  inimdaces  disorder."  As  an  illustratioc, 
U.  yi<dIet-le-I>no  cites  the  Albert  memorial,  and  as  this 
is  the  object  of  special  attention  at  the  present  moment, 
the  passage  is  here  given  entire.  "This  monument, 
which  has  the  form  of  an  immense  baldaquin,  recalls  the 
Italian  Oothic  style.  It  is  surmounted  Taj  a  sharp  spire, 
and  four  deotnated  gaUes  oniamented  with  mosaics.  In 
a  word,  everything  so  Ux  recalls  the  Middle  Ages.  Bat 
on  the  four  angles  of  the  steps  forming  the  basement 
of  the  monument  are  placed  grouiM  in  white  marbUk 
coooeived  in  the  antique  style,  that  is  to  say,  oomposed 
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ol-allegcrioal  amd  node  flgores.  I  say  nothing  of  the 
proportion  of  the  figures,  which  is  in  complete  diacoid 
with  the  rest  of  the  monument,  but  I  must  insist  on  the 
deplorable  eSeots  oansed  \>y  these  discrepancies.  In  all 
modem  English  architecture  it  is  the  same ;  there  ia  a 
want  of  unity,  and,  I  repeat  it,  of  harmony.  English 
architects,  however,  know  how  to  find  the  laws  of  logic 
•od  good  sense  when  they  touch  practical  subjects. 
Take,  for  instance,  their  plans  for  schools,  hospitals, 
asylums,  railway  stations,  markets,  factories,  and  work- 
abops." 

This  is  rather  hard  upon  English  architects,  but 
then  the  reporter  is  not,  perhaps,  aware  of  the  fact 
that  iitey  are  struggling  to  escape  from  the  pedantry  of 
the  schools,  and  to  form  a  grand  new  style,  so  that  the 
inoonsistenoies  he  notes  must  be  looked  upon  as  mark- 
ii^  a  new  "  transition,"  out  of  which  the  coming  style 
is  to  be  produood.  He  is  not  prepared,  perhalc^  for 
what  insuW  originality  may  bring  forth. 

It.  Gruyer  also  finds  fault  with  the  want  of  proportion 
in  nearly  all  the  decorative  furniture  exhibited,  but  his 
oriticism  is  mildness  itself  compared  with  that  of  M. 
Yiollet-le-Dac ;  his  remarks  have,  moreover,  a  general  re- 
ference:— "  what  iathe  use,"  hea8ks,''oflavishingebaDy, 
ivory,  lapis-laesuli,  ooj^mt,  gold,  &0.,  on  a  piese  of  furni- 
ture, if  yon  know  not  ho w  to  marry  the  rare  and  precious 
materials  with  disoretaon  and  harmony  ?  When  you 
desire  to  rqwodooe  the  furaiture  of  past  oentnriea,  you 
must  first  peostrata  the  aantimeot  of  tkese  swichs,  othar- 
wise  you  produce  mockeries  of  no  period  whateiver. 
What  is  wanting  almost  ev«rywhers  is  proportion, 
measure.  ^Ve  (the  French)  have  not  yet  oarselves  hit 
the  mark ;  far  £rom  it ;  the  English  ace  y«t  stiU  further 


Qrovth  of  Coetan  at  tk*  BsMMtiem.— The  ootton 
plants  in  the  hothouse  near  the  entcaaee  from  Prince 
Albert' »>road  are  just  commencing  to  riyen  and  disclose 
the  fleei7  bolls  of  oothm  which  are  the  svoeesaora  to  the 
yellow  dowers  of  the  plant,  and  the  growth  of  aome 
twenty  Egyptian,  Amoncan,  and  Indian  vaiictMa  may 
he  exadineu. 


ZXHIBITIOSS. 


'TlanimSriiiMttim.— TheSnltan  bas,itis  said,  pranised 
the  Archduke  Charles  Louis,  of  Austria,  to  send  a  selec- 
tion of  the  works  of  ait  and  csriosities  £n>m  the  treaanrea 
of  the  imperial  palaces  for  the  coming  Vienna  Exhibition. 
The  Saltan's  collections  are  rich  in  art  productionB  of 
the  Middle  Ages,  and  in  M8S.  Amongst  the  latter  is  a 
cdebrated  illuminated  edition  of  Dante  of  tiie  14th 
century. 

Paris  Salon.— The  salon  closed  on  the  last  day  of 
June,  and  the  number  of  visitors  daring  the  second 
portion  of  the  session,  from  the  19th  to  the  SOth  of  Juno, 
eleven  days,  is  reported  at  102,628.  Four  of  the  eleven 
were  free  days,  when  the  number  of  visitors  probably 
averaged  about  20,000,  leaving  more  than  3,000  visitors 
for  the  other  days.  The  number  of  catalogues  sold 
during  the  eleven  daj-s  was  3,031;  Uiis  very  large  de- 
mand for  catalogues  arises,  doubtless,  from  the  £tct  that 
the  works  aro  not  only  divided  under  the  natural  heads 
of  painting,  sculpture,  &c,  but  in  alphabetical  order 
under  each  head,  so  that  no  index  is  required  to  find 
any  artist's  work,  which  aro  all  together  in  perfect 
alphabetical  order.  When  it  is  added  that  the  works 
are,  as  far  as  possible,  hung  in  the  same  alphabetical 
order  on  the  walls,  and  that  each  room,  or  section  of  the 
galleries,  is  conspicuously  marked  with  the  letter  or 
utters  of  the  alphabet  to  which  it  is  devoted,  the  utility 
of  the  catalogue  will  be  apparent.  The  alphabetical 
•Bangement  is  oniversal  throughout  France,  and  pretty 


general   all   over    Europe ;    England  standi   alnl 
alone    in    her  illogical,   inconvenient  method.     Tki 
sahn   catalogue  has  the  further    advantage  of  beja 
printed  in  a  portable  form,  convenient  both  fori» 
ference  and  for  the  pocket.    The  lady  qutltiim  niu 
attended  every  day,  purse  in  hanil,  to  bog  aooi  for  ii 
wounded  and  the  sufferers  by  the  late  war,  coUidei 
during  the  eleven  diys  above  named  a  sum  equal  li 
more  than  four  hundred  and  eighty  pounds  iteiiiag.- 
The  medals  and  decorations   were  bestowed  a  le*  din 
since  by  the  Minister  of  Education,  the  Croa  of  lb 
Legion  d'Honour  having  been  presented  to  13  utitt 
and  also  to  M.  Charles  Blanc ;  while  MH.  Bubat  li 
Jouy,  of  the  Louvre,  and  Henri  Chapo,  sculptor,  mt 
promoted  to  the  rank  of  officers  of  the  Legion.  H 
Chapu  is  the  author  of  a  charming  statue  of  J«i» 
d' Arc.     It  is  a  remarkable  fact  that  M.  Antoine  Meic. 
who  receives  one  of  the  crosses  of  the  Legion,  tnd  •-' 
obtained  a  first-class  medal  for  his  statues  of  DstkI  c 
Dalilah,  and   was   proposed   for   the  grand  medil  < 
honour,  is  stiU   a  pupil   of  the   French  Acadenj  ( 
Borne,  he  having  won  the  g^rand  prize  in  1868  our- 
M.  Qaiffrey  haa  just  completed  a  curious  undtrtiiivF- 
the  republication  of  the  catalogues  of  the  Salm.'  '' 
three  voliunes  now  published  are  those  of  179*-W 
(vears  6-7,  of  the  first  republic).      It  is  cniioub  tm 
that  in  ihe  two  farmer  years  quoted  every  out  <^ 
distinction  is  styled  "  citoyen"  and  "aioyaoi"^ 
the  entries  run  as  follows : — "  Citoyenne  femoe  Ow 
616ve    de  la    citoyenne   Lebrun,   ic."     "^"^.^ 
citoyen.    .    .    .    with  hia  child  in  his  anu."  !•  ''^ 
however,   the  word  "  Madame "  appeued  Wn  ™ 
nam*  of  married  ladies.     H.  Qui&ey  is  ■*, ''''l^ 
nndertake  aaoiher  aimilar  work — the  P"'**"*!^ 
seven  known  catalogues  of  the  exhibitions  of  tln^*^ 
of  St.  Luc.      These  will  only  form  one  volmi*."'* 
immbar  of  impressions  will  be  limited. 


COBBESPOITDEIICB. 


ENDOWMENT  FUND  FOR  THE  SOCffiTT ''f 
AET8. 
Sib.— I,  fiw  ona,  am  glfcd  that  the  CouneD  «"""*] 
eoesidering  a»  ftrmation  of  an  endowmaentUM- "•jj 
a  scheme  as  the  one  they  have  put  forth  •"'fV 
carried  oat  in  a  4Ky  ;  and  I  think  that  m  '^' 
great  vriadom  in  simply  letting  the  idea  lie  www  u 
minds  of  the  membera  for  a  little  *W^.°*[^^ 
menoing  active  operationa.  The  scheme  "  •  ^  rt, 
and  if  carried  out  wUl  make  our  ^"^"^.^^ai 
grandest  and  moat  useful  societies  ever  «'*'"J*7wa 
ita  operatiana  in  the  paat,  great  thoa^  ^^^rJ\i, 
wiU  ^e  befcro  those  of  the  future.  V^^^^.  ^  i 
preasnt  time  the  Society  is  crippled  in  ''■.•T'^J^iBj 
evident  by  the  narrow  circle,  oompsiativoy^P"^ 
in  which  it  works.    In  a  Urge  l^y^^f^^lj* 


most  be  certain  soctious  interested  more  V"^.^^l0i 
one  thing  than  another.    I,  for  instance,  ^  "^ 
in  machinery  and  mechanicsil  ipp^*""**', """j^  to'' 
of  the  working  opOTaUons  of  the  ^^^*^~'^Z^^ 
alone  would  be  an  immense  advantage  to  f» 


I  have  waHed  patiently  for  years  in  the  l^P*?^  * 
thing  would  be  done.  Education  has,  o"*'  j'y„«.t 
attention  of  the  Ooonoil  almost  ^^'^^'^^^L,  nij  "* 
dona  with  its  influence  upon  natioBsl  '?^'*S^t;l"' 
added  tothelong  list  Of  triumphal  worksofUMisoo^ 

I  respectfully  beg  to  submit  th.it  f"^  ^^^t  •^^ 
of  vit»l  interest  to  other  members  of  »*,^^'j  iVJ 
the  Council  would  do  we 
have  done  education,  that  is. 


11  to  take  »P  w"  "^j^';. 
t  is,  earnestly  and  p«W^ 


'  AiNi«asUraeta4aUai.   t*^^ 
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am  M  to  thu  by  the  feet  that  I  sea  education  if  atUl 
>  tbe  front,  and  in  such  a  form  as  to  demand  a  laiee 
noimt  of  tha  inoome  of  the  Sooioty  for  come  yean.  I 
as  m  hopeg  that  the  attention  of  the  Connoil  would 
ive  been  tomed  in  another  direotion,  for  the  Society 
as  not  estobliahed  aimplv  to  promote  education^  I 
n,  however,  disposed  pati«ntly  to  wait  a  litUe  longer 
>w  that  I  see  that  the  Conncil  are  endearouring  to 
ilnrgfe  the  basis  of  action  of  the  Society. 

The  legitimate  objects  of  the  Society  ape  deeply 
itereating  to  a  very  large .  proportion  of  tbe  membera. 
tnink  the  time  has  come  when  those  objects  shoiUd  be 
romoted  directly.    Education  only  does  so  uuUreetlu  — 

am,  Ac,  *' 

Pl^TFAIS. 

STEAM  HAMMEE8. 

S™,— Imtirely  agree  with  Mr.  Merrifleld's  statemoat 
n  tlua  mbjeot,  inserted  p.  648  of  your  Jounuil,  that 
ame  of  the  yna\  of  the  hammer  is  lost  by  the  want  of 
3lid  resistance  in  the  anvU-blook,  and  that  the  remedy 
liould  be  aooght  for  in  the  duplex  system,  if  it  could  by 
ay  means  Be  practically  carried  out  Oaiere  are 
DstacleB,  howerer,  to  any  system  for  causing  the  two 
lammars  to  strike  together  with  exacUy  equal  force 
rom  opposite  direcUona,  so  ireat  and  inautmountable. 
hat  the  sohd  anvil-block,  with  aU  its  defects,  will  never 
e  entirely  superseded. 

The  forceof  gravity  erisHng  in  one  dwettion  only— the 
ertical— we  must  dispense  with  it  for  oneof  the  hammers, 


nd  substitute  complicated  mechanical  means,  expensive 
oth  in  construction  and  working,  without  any  adequate 
etnm.  *        ^ 

The  plan  eairied  out  by  one  patentee  has  been  to  work 
wo  hammers  horizontally,  thereby  relinquishing  the 
latural  force  of  gravity  altogether,  a  beautiful  invention, 
mt  only  available  in  a  few  rare  cases  on  a  small  scale. 
Neither  can  the  mode  suggested,  of  raising  the  anvil- 
)Iock  to  meet  the  blow  of  the  hammers,  be  expected  to 
>e  more  suocessfU,  especially  on  the  colossal  scale  of  our 
nodern  steam-hammew.  The  framing  that  carries  the 
hears  for  cutting  iron  bars  of  large  dimensions  cold,  in 
he  act  of  cutting  not  only  trembles  and  jumps,  but,  for 
ho  moment,  becomes  distorted.  In  fact,  what  is  usually 
ermed  "  fastening,"  is  utterly  useless  against  a  sudden 
mpulse  or  shock. 

We  must  therefore  put  our  trust  in  solid  anvfl-blooks, 
ind  should  anv  one  doubt  the  possibility  of  success,  let 
urn  suppose  the  Trafalgar  Column  to  be  of  solid  iron, 
rank  ma  deep  well,  would  he  imagine  for  one  moment 
hat  such  an  anvil-block  would  tremble  and  dance  under 
he  blows  oi  a  hundred,  or  a  three  hundred,  ton  steam- 
ammer.  Even  in  a  common  blacksmith's  shop,  with  a 
take  anvil  of  sufficient  length  and  thickness  sunk  in  a 
fell,  his  hammer-man  would  be  far  more  effective.  I 
,Te»tly  admire  the  ring  of  the  smith's  anvil,  especially 
n  the  cOTintry— it  is  a  heart-cheering  sound :  but  in  these 
idvanced  days  sentiment  must  give  way  to  utUity.  and 
abour  mutt  be  saved  by  every  possible  Expedient. 
_  A  really  free,  direct-acting  steam-iiammer,  without 
rsmipg  or  guides,  may  be  seen  at  wfork  at  the  Poly- 
echmc,  by  application  to  the  engine/fer.-  The  force  of 
[iBvity  is  accelerated  by  a  downf-pullinK  vacuum 
jhnder.— I  am,  4c.,  / 


OEJTXSAL 


ftwA  laSwajr.— Olie  i 

Tom  Gap  to  Avignon  was 
nitani    It  extends  from  ; 
Voix,  in  the  BuMs-AIps,  I 


It  section  of  the  new  railway 
npened  for  tmffic  on  the  8th 
Pertois,  in  the  Vandose,  to 
)  intermediateatatioBS  bong 


at  liIiaBofqne,  Sainte-ToUe,  CorbUtres,  and  Miraboao. 
Bebre  the  opening  of  this  section  the  department  of  the 
Baasea-Alps  was  without  any  railway  communication. 

Be<Baniing  of  Paris  Streats,  fto.— It  is  announoad 
that  streets  are  to  be  named  after  Oommandant 
Franchetti,  a  very  brave  oCBcer,  who  fell  at  the  head  of 
his  corps  of  Franos-Tireurs  during  the  aiege  of  Paris ; 
David  D' Angers,  the  sculptor;  Alexandre  Dumas, 
Sevesto,  Frederic  Soulle,  Latude,  Lally-ToUendal ; 
Marshal  Niel,  and  Qen^rals  Lamoriciere  and  Chanas. 
The  late  Avenue  de  I'lmp^ratrice,  which  has  been  re- 
named at  least  twice,  wiU.  it  is  said,  be  in  future  simply 
the  Avenue  du  Bois  de  Bouloane.  The  oommission  of 
the  Municipal  Council  charged  with  the  study  of  the 
question  reoommends  that  in  future  no  street  or  boulevard 
raoll  be  named  after  a  person  still  Uving,  and,  moreovar, 
that  all  political  significations  shall  be  avoided.  If  these 
recommendations  be  adopted  the  name  of  the  Bua  du 
Qnatre  Septembie  and  of  many  other  atreeto  wiU  have 
to  be  altered. 

Cotton,  fto.,  Printing.— M.  Vial,  a  chemist,  of  Paris, 
has  taken  advantage  of  the  fact  that  when  metal  rods 
are  plunged  in  sfiline  metallic  solutions  they  become 
covered  with  coatings  of  the  metal  in  suspension,  to 
arrange  the  fallowing  mode  of  printing  en  cotton  and 
other  fabrics : — He  lays  a  sol  ution  of  aeotate  of  lUl ver  on 
a  pieee  of  stuff,  or  a  sheet  oC  paper,  by  means  of  a  brush, 
and  a  metal  pMttem  being  then  pressed  iq»n  the  material, 
the  design  shows  itself  immediately ;  thus  a  oopp»  ooia, 
being  placed  on  papei  prepared  with  the  above  solution, 
all  the  lines  of  the  design  on  the  coin  are  at  once  masked 
out  by  the  deposit  of  silver  in  black  lines.  Of  course 
the  application  of  a  solution  of  salte  would  not  be  ap- 
plicable in  all  cases,  but  ibr  some  purposes  the  invention 
may  prove  useful.  Thus,  a  stamp  or  seal  may  be  made 
to  impress  its  design  on  paper,  linen,  cotton,  &o.,  by 
merely  damping  the  material  flist  with  the  above-named 
or  other  metaUic  aolutioo. 

Practical  Seienee  Teaching. — ^In  France,  as  in  England 
it  has  been  felt  for  a  long  time  that  collections  of  objecte 
in  museums  and  galleries,  without  teaching  in  connection 
with  them,  are  standing,  illogical  mistakes.  In  some 
instances  efforta  have  been  made  to  bring  the  teacher, 
the  illustrations,  and  the  pupils  together,  and  with 
success ;  thus  the  professors  of  the  admirable  Bcole  des 
Hanto  Etudes,  founded  by  the  frmner  Minister  of  Public 
Instruction,  M.  Dnmy,  give  their  leetnra  and  laasonf 
in  Tarions  places,  according  to  the  special  circumstanoas 
of  each  case.  A  course  of  Natural  Philosophy  take*  place 
in  the  new  Physical  Laboratory  of  the  Sorbonne; 
Natural  History  is  tanght  in  the  well-known  galleriea 
and  the  Laboratory  of  the  Hardin  des  Plantes ;  the 
lessons  on  Egyptian  and  other  anrient  langnages,  in 
presence  of  the  inscriptions  apd  illustrations  relating  to 
them  in  the  galleries  of  the  Louvre,  and  so  on.  Another 
step  in  the  same  direotion  is  now  being[  taken.  General 
Morin,  five  years  since,  advocated  a  similar  system  for 
the  firee  schools  of  soienoeof  the  Conservatoire  des  Arte  et 
Metiers,  which  oentains  magnificent  collections  of  {Ailo- 
sophical  and  o^er  instmmenta,machinea  in  motion,  models; 
ceramic,  chemical,  wad  other  specimens;  and  it  has  bean 
decided  that  every  Sunda  v  the  profoaeors  of  the  Conserva- 
toire, including  some  of  the  most  eminent  soientifio  men 
in  France,  shall  give  class  lectures  and  lessons  of  two 
hours  duration  in  the  galleries  themselvee.  The  snocesi 
of  the  Ecole  des  Hautes  Etndee,  and  this  experiment 
f«r  a  totally  different  class  of  pupils,  principally 
young  artisans  and  apprsnticee,  and  the  great  public 
scientific  schools  and  laboratories  of  Prussia,  are  facto  so 
important  that  it  would  be  unpardonable  if  the  friend* 
of  education  in  this  country  were  longer  to  shut  their 
eyee  to  the  importance  of  some  such  practical  modes  of 
teaching  as  are  indicated  abeve.  Oreat  Britain  should 
not  kg  Behind  when  practical  knowledge  is  the  qostttan 
of  the  day,  all  evvr  the  worid. 
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Xnaloal  aad  Draaatto  Bramliiatloin  in  Pari*.— The 
«n.»ti»l  competitionB  have  comnnmcnd  at  the  Oonaetra- 
toire  de  Unaiqne.  The  jmy  for  the  ezaminatton  in 
aolfeggio,  for  the  bmcuI  liiiKiiig  claaiei,  was  composed  of 
HH.  Ambroiie  Thomas,  F.  Basm,  Comettant,  Har- 
montel  Paadelonp,  George  Pfeiffer,  A.  BaTaid,  Vervoitte, 
and  Wekerlin.  Of  the  male  pupils  eleven  passed 
the  flist  stage  of  the  examinatioD,_  and  nine  of  theee 
ware  admitted  to  the  final  competition.  There  were 
awarded  one  first,  one  second,  ana  one  third  class  medaL 
Of  the  twentr-six  female  pnpila  adaaitted  to  compete, 
sixteen  passed  the  first  and  second  triab;  there  were 
awarded  three  first  daas,  three  second  class,  and  tiuwe 
third  class  medals.  The  other  competitions,  which  are 
open  to  the  puhlio  bv  ticket,  are  flaed  to  take  place  on 
the  24th  instant  and  six  successive  davs — Snnday  ex- 
cepted. Those  who  desire  to  judge  of  Ae  effiscts  of  the 
teadhing  of  the  Conservatoire  wonld  do  well  to  attend 
these  examinations.  They  take  {dace  in  the  following 
order : — Piano,  singing,  violin  and  violoncello,  opera, 
comic  opera,  tragedy  and  comedy,  wind  instroments. 
In  the  case  of  opera  and  the  drama,  whole  scenes  are 
given  by  the  pupils  in  costome. 

Topography  in  Framee.  —  The  dMftaBtly-rApMted 
assertions  respecting  the  want  «f  topographical  kaow- 
lsd{^  in  the  French  army  haa  given  xtge  to  much  atten- 
tion being  paid  of  late  to  the  teaching  of  geonaphy  in 
the  colleges  and  schools.  A  Jonmalist,  M.  Wachtar, 
haa  placed  the  subject  before  the  pubtte  in  Ike  columns 
of  the  Soir  in  a  striking  form: — ••  Topognphy."  he 
says,  "  is  a  science  of  the  highest  utility :  tiie  study  of 
it  cannot  be  too  much  encouraged  and  (UsseminatM ;" 
and  he  introdncea  to  Us  leadeis  ttie  name  of  M.  H«n- 
nequin,  who  has  commenced  a  course  of  topography  in- 
tended especially  iar  the  teaohert  of  coiamon  aehoola, 
and  adds  toat  such  courses  wiU  be  con&tued  until  all  the 
primary  schoolmartets  are  well  grounded  in  the 
prindples  not  only  of  using,  but  of  drawing,  maps 
and  charts.  M.  Henaetnta^  "lao  utupaaas  faittier  to 
deliver  a  course  of  three  lectures  in  the  common  schools 
of  each  of  the  twan^  arrondissements  of  Paris,  gratis. 
«  These  three  lectures,"  he  sava,  f  yfll  enable  boys  of 
ten  years  of  age  to  understana  a  map,  and  to  find  their 
way  about  the  environs  of  Paris  as  the  Pmsnan  Uhlans 
^A,  without  making  inquiries  of  any  c/M."  The  idea  is 
good  uid  practical. 

PiespMt  of  Cheap  Oottan.— ^  eonrespondent  of  the 
JbiMmltr  OiMrdimt  thus  concludes  an  elaborate  in- 
vestigation of  the  conditiem  af  the  cotton  mwkat:— 
"  One  thing  ia  certain,  we  shall  have  on  the  3uth  «f  the 
present  month,  in  London,  Liverpeol,  and  sarplas  in 
the  hands  of  sinners,  a  stock  of  over  1,300,000  bales, 
and  this  is  within  a  few  thousand  bales  of  what  the  stock 
was  on  July  6, 1860,wheitthepEiceofoiddling  Orleans 
waa6jd.perlb.,  aoda»wthepriceiall|d.perlb. ;  and 
I  preaame  that  tiiia  atodc,  with  focther  imports,  will 
enable  us  to  keep  the  nuOs  goiag  until  the  new  American 
or«n>  finds  its  way  to  Liverpool.  .  Mo  doubt  this  will  be 
qdte  as  early  as  in  1860,  and  as  the  stook  of  long  staplea 
will  give  us  a  full  supply  until  thsn,  and  later  on  a 
better  sdeetioB,  with  snoh  a  psospect  in  view,  I  fldl  to 
tee  any  dearth  of  cotton,  notwithstanding  -exiircssiona  of 
opinion  to  Ute  contrary ;  for  the  cotton  which  Jtas  been 
hoarded  fbr  fear  of  •  fiunine  will  be  aiiie  to  be  used  up 
during  the  smnmer.  Taking  everything  inta  considera- 
tion. It  seems  to  me  that  cotton  is  now  much  above  its 
intrinsic  value,  and  a  lower  scale  of  prioea  moat  inevit- 
ably follow.  It  may  come  tnddeoly,  and  as  there  will 
be  a  large  stock  in  the  oonntiy  when  this  takea  place, 
heavy  losses  are  sure  to  be  sustained  upon  the  raw  and 
manufactured  artiole  then  in  hands  of  the  merchant  and 
also  of  the  retailer.  Up  to  the  lateet  dates  the  accounts 
of  the  weather  and  the  growing  crop  in  America  continue 
most  favoniaUe.  It  is  there&re  probable  that  the  crop 
win  make  up  for  the  late  aping,  and  may  mature  early. 
If  so,  more  cotton  will  be  reodved  at  the  porta  in  Sep- 


tember than  last  year.  With  an  eariy  seuoo,  1W,W 
bales  or  200,000  bales  may  be  received  m  the  moetii,  a, 
even  more,  and  the  exports  to  Great  Britain  nitylno* 
siderable  in  September. 

Artillery  Knseum,  Paris.— The  Musenmof  AMsj 
ia  being  moved  from  the  M.  convent  of  the  Doonaien^ 
in  thePlaoe  Saint  Thomas  d'Aquain,  where  it  hulw 
installed  ever  since  1796,  to  the  Invalidea  wliwitvJ 
occupy  four  large  apartmenta,  situate  in  the  ptrilinia 
the  right  hand  when  entering  the  quadnocle.  lit 
great  number  of  pieces  to  be  moved,  and  the  luge  i 
and  weight  of  some  of  them,  render  the  (Muimati 
considerable  time  and  trouble,  and  it  will  not  M  » 
plated  till  about  the  month  of  September. 

Gun  Boats.— Admiral  Pothuan,  with  the  lid  of  fc 
maritkae  prefaota  sf  l^tulon,  Sodiort,  Scat,  uulQe' 
bourg,  i)  engaged  in  the  special  organisation trfeaiii 
founders,  fitters,  and  engmeem  for  gun-borf  vtA  J 
i)  aigued  that  the  use  of  gmiboatt  mnst  is  Umi 
general  on  all  the  rivers  in  France,  andthittta* 
It  ia  neoesaw7  to  have  at  all  important  atatioe  b 
ready  at  a  moment  to  construct,  put  together,  nw' 
dismantie  them.  Nothing  is  said  aboat  Ma-noof!* 
"but  it  is  unnecessary,  as  the  same  OTpxamUmtam 
•ppUea  equaUy  to  gunboato  of  all  kmda.  1^ I** 
to  make  their  construction  and  inaint<manftu"*P 
of  spedal  training,  and  the  importance  of  mttf 
self-evidsnt. 

BnssiaB  Xareantile  StsMn-pMkat  ■srrt*^* 
miaaion  has  for  tome  time  been  sitting  at  St'*'^ 
for  the  purpose  of  revising  the  statutes  of  fc  *• 
Mercantile   and   Steam-paokot  Company,"*" 
hitherto  received  a  oonsideiable  anbsidy  "•"•^^ 
ment,  besides  having  the  menopoly  of  t*» ("f 
passenger  ttafiSc  on  tho  Black  Sea.    The  o«"*" 
now  prewnted  its  report,  and  ita  reeommesjtf "" 
an  important  bearing  on oonunereial  '"''•"•i"! 
and  her  oommxmicabons  with  the  Kast  It  oeasw" 
the  estabKahment  of  a  regular  line  of  n""*""";, 
distant  Asiatic  countries  would  be  t«>«"5: 7* 
being  unneOeasary  for  the  present  reqmws""'? 
country.     "  The  position  of  Bosaia  in  thia  ««»»• 
ferent  from  that  of  several  Western  Stata, », 
England,  Franco,  Italy,  *c. ;  and  Uie  <w»™**' 
opittion  that  the  only  point  to  be  considered  u »  , 
tabliahment  of  a  pMmment  eommttnieataan  'J^ 
steamers  wiUi   Eastern   Asia,  chdfiy  *««**: 
objecto."     It  tiierefore  proposes  that  the  go«|»r 
should  repay  "  to  aU  Euaaian  steamers  which  pro»^ 

a  Huasian  port  to  China  or  India,  and  «*°^'jTffll 
at  least  a  half-freight  of  Chinese  or  Indian  pn**^ 
as  tea,  cotton,  to.,  tiio  tolls  Uiey  have  ^V^Jf^^ 
through  the  Suez  Canal."  The  object  of  <»Tzl 
with  regard  to  freight  is  stated  to  be  that  the  g«™^ 
wiahea  to  prevent  Kussian  ships  from  ^^r^^ 
to  repayment  when  fliey  deliver  their  g<x»  "T^ 
ports,  as  in  such  cases  Busma  derives  "^jT^i 
Wefit  from  tiie  ioumey.  The  above  fj**^ 
opurse,  virtually  deetroy  the  monopoly  olWjT', 
ahd,  as  regards  thp  postal  servfoe  P^J^J.* 
stes^ers  id  the  BU»*  Sea  and  the  Medito»^ 
tnbsidy  of  l,000,OOaKmblee  («130,000) hitt««°^j 
by  the  company 'will  be  reduced  bjr  f  rj*l^* 
after  tiie  year  1877,  tJ*****  ""  7^"^  i"  S^ 
vention  will  expire.  \io  commissicm  alao  rw^ 
that  a  postal  communicS^"  should  be 
Constantinople  at  leaat  tWice  a  week. 


..Xut  IndU  Anoektloa,  ».>|At«biHBae« 


Ant. 
Tbiii~80C:^ 


*«*^ 


Bwtav  of  8<M»ii 


no... 

8**... 


S^  OP  ABM.  iifcSlirfwjrZ*'*' 

Bortlcnltarat  Gaidana. 


^.Qn«katt  Clab,  a. 
,...So]ralBo«U)la.a|. 


o^gle 
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it/erOtaoMtAimUlUaiirmmHoOfSirttaiy, 
Jthnlrul,  AMpH,  iMtthm,  W.C. 


AnrOUHCEMEHTS  BT  THE  COUSCIL. 


YISHirA  rXITEBSAZ  ZZHIB^OV. 

The  OonncQ  have  received  the  following 
letter : — 

Tempomy  Ofioet,8oatti Kendngian Uii«eQ|i>< 
Loodon,  B.W.,  I8th  July,  Itni. 
So, — I  am  directed  bv  her  liajeity'a  CommiHioaerB 
fi>r  the  UniTenal  Ezbnritton  to  be  held  at  Vieniui  in  1873 
to  transmit,  for  the  information  of  the  Oouncil  of  the 
Society  of  Arta,  the  encloaed  papers,  which  contain  the 
Rojral  Oommtaaion  iani«d«athe  fl9th  of- April  last,  and 
also  (on  pan  ^  •  aainiiiaiy  of  the  condition*  upon, 
which  the  Vieana  Exhibition  vill  be  ooodncted,  ao  fkr 
as  Great  Britain,  India,  and  the  coloniea  am  concenisd. 
I  am  to  ask  you  to  be  good  enoogh  to  take  an  earl^ 
opportunity  of  submitting  these  papers  to  the  Conncil 
ox  yoor  Society,  speoiaUy  calling  the  attention  of  that 
body  to  tlte  summary  of  oonditiooa,  and  at  the  same  time 
xeqnesting  the  Council  to  take  into  considenition  Tchat 
•tepe  it  may  be  possible  for  them  to  take  in  order  to  co- 
operate with  her  Majesty's  Oommissioneni  to  secure  a 
jnopCT  representation  of- the  msnofactaiss  and  ^odus* 
tiona  of  Great  Britam  at  the  Vienna  Eshihitioii. 
I  have  the  honour  to  be,  Sir, 

Your  obedient  servant, 

P.  OoMLippB  Owax, 
Secretary. 
F.  V  TStn  Fostwr.bq.,  Bcdatr  of  Arts, 
IS,  John-ttreet,  AdelpU. 

It  was  thereupon  resolved :— "  That  the  Ooancil 
have  received  with  gratification  the  letter  from 
the  Boyal  Oommissioners  for  the  Vienna  Universal 
Exhibition,  and  cheerfully  constitute  themselves 
into  a  Comniittee  to  assist  prodncers  to  become 
exhibitors  at  Vienna  in  1873,  and  will  appoint 
an  early  day  to  hold  a  public  meeting  on  the 
■object"  

SOXXSnc  SOOKOJCT  IH  TEX  COHSTIltFTIOV  OV 
CaAL 

The  following  letter  has  also  been  received  :— 

Weit-hUI,  Hlgbgitt,  Jnly  I9tb,I811. 

Dbax  Sot, — ^A  respected  friend  of  mine  has  just  com- 
municated with  me  upon  a  Bulnect  of  present  interest,  to 
which  I  am  deeiroos  of  calling  tne  attention  of  the  Society 
ofArta. 

He  has  for  some  time  been  considering  how  best  to 
secure  greater  economy  in  the  consumption  of  coal  in 
private  nouses,  and,  referring  to  an  article  which  appeared 
in  the  TiKui  of  Wednesday  last  (and  which  has  beta 
very  generally  appreciated),  it  is  his  wish  to  avail  himself 
of  the  instrumentality  of  the  Society  in  offering  a  suit- 
able inducement  to  persons  conversant  with  the  subject 
to  consider  the  practicability  of  producing  a  form  of  stove, 


for  ordinary  sitting-rooms  and  kitchens,  to  consume  as 
&r  as  possible  its  own  smoke,  and  to  ensure  the  most 
perfect  and  judicious  use  of  the  coal  to  be  consumed 
therein. 

With  this  object  he  would  leave  to  the  Council  the- 
preparation  of  such  rules  and  conditions  oa  they  may- 
think  it  advisable  to  annex  to  a  publio  appeal  for  com- 
petitiv«4esigns,  should  it  be  considered  within  their  pro- 
vince to  entertain  his  proposal. 

My  friend  does  not  wish  his  name  to  be  published, 
but  I  am  anthorised,  on  his-  behalf,  to  guarantee  any 
reasonable  amount  (say  £500)  foir  pnies  or  otherwise,  in 
the  confident  ezpeetation  that  the  effort  may  lead  to  a 
satisfikotety  8(^atioir  of  whatiias  been  truly  stated  toibe 
one  of  the  urgent  problems  of  the  day — "the  attainment 
of  snffieiont  wannth  for  cooking  and  for  comfort,  with 
the  least  possible  ecnsomption  of  coal." 

I  venture  to  trsidile  yoa  in  this  vniy,  as  official  engage- 
ments will  prevent  my  attetidaaoe. 
I  am,  dear  sir, 

Yonrsftithfnllv, 

W.  H.  BonxiN. 

iP.'Iit  H«*s  VtNtar.bq., 

Baoretary  Society  of  Arts. 

.  It  was  resolved  that  the  Council  tiumkfally 
«ocept  the  'offsr,  and  refer  it  to  a  committee,  con- 
sistingoftheChftirman  of  Oouncil, Captain  Gal  ton, 
C.B.,  Robert  Rawlinson,  C.B ,  and  E.  Cbadwick, 
G.B.,  with  power  to  add  to  their  number,  to  confer 
with  Sir  William  Bodkin,  and  concert  with  him< 
the  proper  action  to  be  taken. 


*; 


PBOCEEBIiraS    OF   THE    SOCIETT. 

OOmBtBKQI  <ni  TEOKVOUOieAL  EDUOATIOV. 

A  Conference  on  the  above  subject  was  held 
on  Saturday,  the  20th  inst.    The  chair  was 

taken  by   his  Royal  Highness  Prince  Abthub, 
K.Qu     Amongst  those  present  were — 

The  Lonl  Ohanoellor  (Tice-President  of  the  Society), 
Lord  de  IMe  and  Dudley  (Vtce-FTesident),  Lord  Henry 
G.  Leimox,  M.P.  (Viee-Presldent),  Sir  John  Fakington, 
Bart.,  M.P.  (Yioe-Pfesidant),  Sit  William  Bodkin  (Vice- 
President),  Dr.  Lyon  PUyfair,  C.B.,  P.&S.,  M.P. ;  Mr. 
Henry  Cole,  C.B.  (Vice-President),  Mr.  Edwin  Cbadwick, 
C.B.  fVioo-Proeident),  and  Mr.  Seymour  Xeolon  (Viee- 
Presiaent). 

The  following  members  of  the  Oouncil  were  also  pre- 
sent : — Major-General '  Bardley-Wilmot  (Qudrman  of 
Oonnril),  Lord  Alflred-Ohnrekdll,  Mr.  Hyde  CSarke,  Mr. 
Andrew  Cassells,  Captain  Dowflas  Oalton,  O.B.,  F.H.S., 
Major  Doane&y,ILE.,  Mr.  Bdwin  Lawrence,  Vioe-Admiral 
Erasmus  Ommanney,  O.B.,  F.B.S.,  Lord  Clarence  Paget, 
Mr.  Samuel  Redgtsva,  Lleat-Col.  Strange,  Mr.  E.  0. 
Tofedl,  Mr.  T.  R.  Tn&ell,  Mr.  E.  .Lawrene^  and  Mr. 
J.  T.  Ware. 

There  were  also  present  Professor  Huxley,  F.B.S., 
Dr.  Frankknd,  F.B.8.,  Dr.  Anderson,  Professor  Bloxam, 
Mr.  Warren  Ds  la  Rue,  F.R.8.,  Professor  Curtis,  LL.D. 
(ftneei's  Vntveirity,  Itwland),  Proftssor  Robert  Kerr, 
Major  Harrey,  E.R,  Mr.  Daniel  Watney,  Jnn.  (Master 
of  the  Mercers'  Oompaay),  J.  Norman  Lockyer,  F.R.S., 
Dr.  D.  8.  Price,  Profossor  Hughes,  Rev.  J.  8.  Brewer, 
M.A.,  Professor  T.  N.  Goodeve,  Mr.  H.  L.  Hammack 
(Plasterers'  Company),  Dr.  Crace  Calvert,  P.B.8.,  Mr. 
T.  Webster,  Q.O.,  Mr.  Samuel  Strange  (Master  of  the 
Olothworkers'  Company),  Mr.  E.  J.  Gibbs  (Chamber  of 
Commerce,  Wolverhampton),  and  Mr.  O.  3.  Blozam 
(Olothworker.'  Comp«.y).^^^^^^  ^^  ^^^^^  y^ 
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The  following  is  a  list  of  the  Institutions  and 
Local  Educational  Boards  represented  at  the 
Conference,  with  the  names  of  their  respective 
representatives : — 

{Mr.  Carnegie. 
Mr.  H.  Foppleton. 

I  Mr.  Edward  Taylor. 

iBer.  Godfrey  Ooodman, 
U.D. 
Rev.  B.  Alliott. 
/  Mr.     Edmimd     Potter, 
\     M.P. 

( Mr.  Thomas  Creech. 
\  Mr.  R.  0.  Staplay. 
Mi.  H.  M.  Holmes. 

Mr.  F.  Johnson. 
\  Mr.  DalgUah,  M.P. 
/  Captain  James  London. 
/  Mr.  CharleB  Bond. 
(  Mr.  0.  D.  CampheO. 

!Mr.    Robert   Dimsdale, 
M  P 
Mr.  b.H.  Wagner. 

}  Mr.  Joseph  Bate. 


Alderehot  and  Faraham  Dis- 
trict Local  Board 

Bishop's  Stortford  Literary 
InstitutioB 

Bishop's  Stortford  Local 
Board 

Oarlisle  Mechanics'  Institnte 

Orewe  Mechanics'  Institute... 

Derbv  Local  Board 

EdSuDorgh  Watt  Institution 

Faversham  Institute 

Glasgow  Mochanios'  Institn- 
tion 

Guildford  Institnte 


Hertford  Local  Board 


Hnddeisfield,  Mechanics'  In- 
stttnte 

Ipswich  Working  Men's 
College   

Lancashire  and  Cheshire 
Union    of    Institutes 

Leeds  Young  Men's  Christian 
Association 

Lockwood  Mechanics'  Insti- 
tute  

London,  Birkbeck  Literary 
and  Scientific 
Institution   .... 

„        City    of    London 
College 


Br.  E.  Christitn. 

}I>r.  PankhuTst. 
Mr.  Thomas  Lawton. 


„        Royal  Polytechnic 
Society 

„        St.Stephen's,  West- 
minster   

„        Walworth  Literary 
and       Scientific 
Institution    .... 
Maoolesfield    Useful   Enow- 
ledge  Society 

Fatricroft    Mechanics'     In- 
stitute   

South  Staffordshire  Associa- 
tion   

Stockton-on-Tees  Mechanics' 
Institute 


Mr.  Charles  £aye. 

Dr.  G.  G.  Zorffi. 

Mr.  G.  M.  Norris. 

Mr.  J.  H.  Levy. 

Mr.  J.  Rigby  Smith. 
/  Mr.  A.  Bakewell. 
)  Mr.  J.  D.  Simmons, 
i  Mr.  J.  Knight 
\  Mr.  J.  H.  LsTy. 

I  Rev.  C.  Kaakenzie. 

{Rev.  W.  Temwnt 
Mr.  S.  Elliott. 
Mr.  W.  H.  Baker. 

Mr.  J.  8.  Noldwritt. 
Mr.  Frederick  Wood. 

I  Mr.  W.  JefTery. 


Yorkshire    Union    of 
chamcs'  Institutes    . 


Me- 


Mr.  R.  Wilson. 
Mr.  Frederick  Talbot 

Mr.  Jos.  Dodds,  M.P. 

Mr.  Edw.  Raines,  M.F. 
Mr.  Thomas  Baiaee. 
Mr.  James  Hole. 
Mr.  Thomas  Wilson. 
Mr.  W.  Eem]>e. 

The  following  report  of  the  Cooncil  waa  read 
by  the  Secretary : — 

May  it  Please  toue  Rotal  HiaHHESs, — 
It  has  long  been  acknowledged  that  if  liiis 
country  is  efficiently  to  maintain  its  manufactur- 
ing supremacy  in  the  markets  of  the  world, 
the  technical  education  of  our  artisans  must  be 
improved,  and  the  Council  of  tiie  Sodety  of  Arts 


are  of  opinion  that  technological  czaminatiou 
(which  do  not  form  part  of  the  systenu  eitLe; 
of  the  Universities  or  of  the  Government)  wouU 
be  of  great  use  in  furtherance  of  this  end.  - 

The  Council  have  had  before  them  a  propostl 
by  Major  Donnelly,  R.E.,  a  member  of  their 
body,  that  the  Society  of  Arts  shonld  estsbM 
such  examinations,  and  he  furnished  an  ODtlise 
scheme  for  the  purpose,  and  this  hsviog  been 
referred  to  a  Coiomittee  for  consideration  ud 
report,  the  Council,  in  accordance  with  ib 
recommendations,  are  of  opinion  that  it  woiM 
be  of  public  advantage  if  the  Society  of 
Arts  were  to  supplement  the  existing  extBi- 
nations  of  the  Science  and  Art  Depirtoieit 
by  organising  examinations  in  the  science  ud 
technology  of  the  various  arts  and  mannlictirei 
of  this  country. 

These  examinations  should  be  condndcdliT 
a  Board  of  Ezammers,  capable  of  teitia;  tie 
practical  knowledge  and  skill  required  in  tiie 
application  of  the  scientific  princijies  iBToW 
in  each  art  or  manufacture. 

The  Council  are  further  of  opinion  iii  ^ 
scheme  of  examinations  proposed  hf  l^f 
Donnelly,  and  which  isappended,  mayBfi  «• 
vantage  be  adopted,  with  such  modiiao** 
may  from  time  to  time  be  found  from  exjwx* 
desirable.    (See  A|q>endix.)  , 

The  Council  propose  to  give  notice  smrawj" 
the  subjects  which  would  be  taken  op  the  f**" 
ing  year.  In  making  their  selection,  it  i»y  " 
advantageous  to  include  those  Arts  and  «««»• 
factures  which  are  to  be  the  subjects  of  the  bter- 
national  Exhibitions  of  the  year.  . 

The  Council  have  entered  into  comnwiuauM 
with  the  various  Guilds,  Companies,  Ch»niW< 
of  Commerce,    and    large    manufactnrers, 
have  convened  this  conference  with  a  vm» 
eliciting  their    opinions,   and    obtaining 
support  to  the  undertaking.  _  • 

The  Council  propose  to  hold  their  first  ^*"' 
nological  Examination  in  1873,  and  to  UJt«J 
as  the  subjects  the  manufactures  of  P«P«'  . 
Cotton.  With  this  view  they  •«'«•. '"^"p 
assistance  of  two  Special  Committees,  ^J'^ 
the  detailed  rules  for  the  c'>°^"''\J;„  tk 
examinations,  which  they  now  l*y  °*"' 
Conference.  By  order,  ^^—v 

P.  Lb  Nbvk  Fostib,  Secretary- 


AprKNoa. 

OttUine  Schane  0/ the  Technological  1^^^' 
tioM  promoted  hy  Major  DmMlly,  AJ>- 

If  the  Society  of  Arts  approve  o''  Jj^ 
of  instituting  technical  examinstJO**  "^^ ._ 
of  proceeding  shonld,  I  think,  ^**,  **,  kju  at 

1.  The  Council  should  decide  what  ^, 
Manufactures  should  be  the  8i»bj«»w"*^ 
nation  each  yaaTgitzed  by  CjOOQIC 
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2i  Tfaey  should  then  appoint  a  Oommittee  of, 
My,  three  or  five  gentlemen  conversant  with  the 
science  and  technology  of  each  rach  Art  or 
Industry.  This  Oommittee  wonld  then  frame 
the  fyliahnB  of  examination. 

8.  In  framing  the  syllabns,  it  shonld  be  an 
instmotion  to  the  Committee  that  it  is  essential 
that  the  candidate  should  possess,  on  the  one 
hand,  snoh  an  elementary  knowledge,  at  least, 
of  science,  as  will  prove  that  he  nnderstands 
the  scientific  principles  of  which  his  art  is  on 
application,  and,  on  the  other  hand,  such  a 
knowledge  of  the  application  of  those  princifdes 
in  his  trade  as  will  show  that  he  is 'practically 
conversant  with  the  various  processeB  and  mani- 
pnlations  of  the  factory  or'  workshop.  The 
theoretical  knowledge  must  not  be  a  mere 
"cram"  of  empirical  dicta,  nor  the  practical 
knowledge  a  mere  committal  to  memory  of 
descriptions  of  mannfactares  picked  up  ftom 

'    text-books. 

I       4.  The  Committee  wonld  therefore  lay  down — 

(a.)  What  branches  of  Science  it  was  essen- 
^  tial  that  the  candidate  shonld  possess  a  know- 
ledge of,  as  a  preliminary  to  his  technological 
examination. 

(b.)  What  branches  of  Science  it  might  be  of 

advantage  to  him  in  his  industry  to  poesess  a 

knowledge  of,  though  they  were  not  essential  to 

'   his  technical  knowledge. 

'       (c.)  A  more  or  less  detailed  syllabnB  of  the 

'  matters  which  wonld  form  the  subjects  of  the 

technological  examinations. 

5.  As  respects  (a)  and  (6),  the  examim^ons 
of  the  Science  and  Art  Department  provide  the 
requisite  machinery.  It  would  only  be  necessary 
for  the  Committee  to  determine  what  were  the 
essential  snbjects,  and  what  number  of  marks 
(or  classes)  in  those  subjects  it  was  essential  the 
candidate  should  have  obtained  in  order  to  qualify 
in  this  branch  of  the  examinations  (a);  and, 
having  qualified,  what  number  of  marks  he 
might  count  in  certain  other  branches  of 
soience  (6). 

6.  Under  these  heads  are  included  also  me- 
chanical and  free-hand  drawing,  painting,  and 
designing  for  manufactures,  for  they,  as  well  as 
most  subjects  of  science,  are  included  in  the 
examinations  of  the  Science  and  Art  Department. 

7.  As  respects  the  syllabus  (e),  the  Committee 
should  frame  one  on  which  the  examination  would 
be  based.  The  syllabus  should  give  the  various 
heads  of  the  technological  examiuaticm — the 
examination  being  framed  to  test  the  can- 
didate's knowledge  of  the  practical  application 
of  scientific  principles  to  his  art  or  industry. 
Eventnally  ^e  Committee,  or  one  or  two 
examiners  appointed  by  it,  would  set  the  exami- 
nation paper  or  papers.  These  would  be  worked 
nndev  the  saperiatmdence  of  local  conunitte«i — 


either  those  organised  in  connection  with  the 
Society  of  Arts  or  with  the  Science  and  Art 
Department — immediately  after  the  examina- 
ti(His  of  that  Department  in  May.  The  candi- 
dates' papers  would  then  be  returned  to  London 
for  examination.  In  addition  to  these  papers,  it 
might  be  advisable,  and  it  would  be  quite  prac- 
ticable, to  have  a  return  of  the  candidate's  em- 
ployment in  his  trade,  certified  by  his  employer, 
somewhat  in  the  form  appended,  which  is  a 
modification  of  the  Whitworth  candidates* 
"  Workman's"  form.  Under  these  circumstances, 
the  Committee  might  fiitd  it  desirable  to  define 
precisely  the  amount  of  practical  experience  the 
candidate  must  have  had  in  his  art  or  industry 
to  enable  him  to  obtain  a  certificate. 

8.  When  the  candidate  has  satisfied  the 
examiners  on  these  points  a  certificate  should 
be  awarded.  These  certificates  should  be  of 
three  grades,  aeoording  to  the  proficiency  <^  the 
candidate : — • 

(1.)  The  elementary  grade,  or  what  may  be 
termed  the  "  workman's  "  certificate. 

(2.)  The  advanced,  answering  to  the  "fore- 
man's" certificate. 

(3.)  Honours,  answraing  to  the  "manager's" 
certificate. 

9.  Each  grade  may  further  be  subdivided  into 
two  classes — first  and  second  class.  In  addi- 
tion to  the  certificates,  prizes  and  medab  should 
be  given  in  each  grade. 

10.  It  is  to  be  hoped  the  various  Chambers  ot 
Commerce,  Trade  Companies,  &c.,  may  assist  in 
offering  prizes  in  the  industries  in  which  they 
are  interested.  Independentiy  of  this,  how- 
ever, it  may  reasonably  be  expected  that  the 
certificates  themselves  will  carry  sufficient  weight 
to  make  them  valuable  objects  of  competition. 

11.  If  the  Society  of  Arts  has  not  the  funds 
for  carrying  out  this  scheme,  I  would  suggest  an 
application  being  made  to  the  Royal  Commis- 
sion for  the  Exhibition  of  1861  to  provide,  or 
assist  in  providing,  funds  for  the  examinations 
in  those  industries  which  form  the  subjects  ot 
their  Exhibitions;  and  that  it  shonld  be  an^ 
nounced  that  any  other  industries  would  bo 
taken  if  its  representatives  provided  sufficient 
funds.  It  would  thus  depend  on  each  industry 
itself  whether  there  will  be  technological  ex- 
aminations for  it  annually,  biennially,  triennially, 
or  only  decennially,  in  connection  with  the  Inter- 
national Exhibitions. 

FoKM  -wrrH  Hbads  or  IwTOBiiA'nojr  to  ik  Bvrnxai 
BT  Candidates  in  thb  TbohnoI/OGiqal  F.XAinNAtien 

OP  TBB  SOCIBTT  OF  ArTS. 

i<  *riU  be  munuryfor  thit  Form  to  be  returned  not  htttr 
than  the 

1.  Kame  in  fall. 

2.  Age  last  birthday.  ^^  , 

3.  Addreos  in  fall. 

4.  State  here  where  yon  began  to  work,  and  when 
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whether  yon  were  apprenticed,  and  if  so,  to  whom ; 
and  what  workshops  or  manufactories  yon  have 
heen  employed  in — if  yon  have  been  employed  in 
more  than  one — up  to  the  present  time. 

6.  What  is  your  present  rate  of  wages,  and  what  has  it 

heen  for  the  last  two  years  P 
€•  What  is  the  precise  nature  of  the  work  you  have 
been  employed  on  latterly  ?  If  there  has  been  any 
special  or  noteworthy  piece  of  work  done  in  the 
workshops  or  mann&ctories  on  which  yon  have  been 
employed,  mention  it.  And  state  what,  if  any, 
specimens  of  your  work  can  be  seen,  and  where. 

7.  Are  there  an^  specimens  of  your  work  that  yon  could 

send  to  be  inspected  if  required  ?  If  so,  state  what 
they  are,  their  weight  and  size. 

8.  I  hereby  certify  to   the  accuracy  of  the  preceding 

statement. 

(Candidate's  Signature.) 

9.  Having  filled  up  the  preceding  form,  the  candidate 

moat  have  it  certified  by  his  employers ;  or,  if  he 
should  be  out  of  employment  at  the  time,  by  his  last 
employers ;  or,  in  case  he  cannot  obtain  such  certi- 
flcues,  it  must  be  certified  by  some  penon  of  position 
who  can  speak  to  its  correctness.  In  the  latter  case, 
an  explanation  must  be  given  why  tiie  emjdoyer's 
certificate  has  not  been  given. 

40.  I  hereby  certify  that,  to  the  best  of  my  belief  the 
foregoing  particulars  are  correct. 

(The  employer  is  requested  to  give  any  informa- 
tion as  to  the  candidate's  ability  that  he  oonsiden 
may  be  of  use  to  the  examiners  in  forming  their 
judgmentO 

_N.B.— The  preceding  fbrm,  filled  up  by  the  can- 
didate, must  be  handed  to  the  employer,  iriio  it 
nquested,  after  stating  his  own  opinion  himself,  to 
put  the  form  under  cover  and  send  it,  directed  to 
the  Secretary,  Society  of  Arts,  John-street,  Adelphi, 
London. 

11.  Opinion  of  employer. 

(Signature  of  employer.) 


PBOGEAMME  AS  TO  THE  MANUFACTUEK  OF 
COTTON. 

This  Prc^anune  bas  been  prepared  by  the 
following  Committee:—©.  C.  T.  Bartley,  Sir 
T.  Bazley,  Bart.,  M.P.,JolinCheetham,  General 
Cotton,  Major  Donnelly,  R.E.,  Thiselton  Dyer, 
Lieut.  Grover,  J.  F.  Iselin,  Hugh  Mason,  John 
Badcliffe,  Alexander  Redgrave,  and  Dr.  Forbes 
Wateon,  F.R.S. 

1.  Your  Committee,  having  considered  the 
question  referred  to  them,  recommend  that  the 
examination  in  the  art  and  technology  of  the 
mannfacture  of  cotton  should  be  as  stated  below. 
In  framing  the  examination  it  must  be  nnder- 
stood  that  we  have  confined  ourselves  to  the 
mannfacture  of  purely  cotton  goods. 

2.  Adopting  the  general  ouUine  laid  down  by 
the  General  Committee  of  Technical  Examina- 
lions,  and  following  the  recommendations  of  the 
Committee  on  the  Manufacture  of  Paper,  which 
we  had  before  us,  we  consider  the  examination 
as  divided  into  three  parts. 

3.  The  first  part  relates  to  those  branches  of 
sdence  a  knowledge  of  which  we  consider  re- 
quisite as  a  foundation  for  sound  technical  in- 
struction. In  the  specification  of  this  course, 
we  have  borne  in  mind  the  present  limited  op- 
portunities for  obtaining  a  scientific  education  in 


this  country,  and  have  restricted  our  demudg  u 
far  as  it  is  possible  to  do  so,  while  securing  i 
sound  basis  of  scientific  knowlege. 

4.  The  second  part  relates  to  the  techndogj 
of  the  manufacture,  or  the  special  applicaticm  of 
the  various  branches  of  science  to  it. 

5.  The  third  part  relates  to  the  practical  bUI 
in  the  manufacture  itself. 

6.  The  requisite  knowledge  as  respects  Put 
I.,  General  Sci«ice,  will  be  tested  by  the  H»j 
Examinations  of  the  Science  and  Art  Depart- 
ment. That  of  Part  II.,  Technology,  will  be 
tested  by  special  examination  papers,  set  im- 
mediately after  those  examinations.  The  prac- 
tical skill.  Part  III.,  will  be  judged  by  tiu 
returns  of  the  candidates'  employment  in  cotton- 
mills. 

Past  I.— Qkubbal  Sciexob. 

7.  We  consider  that  for  the  Elementaj 
Grade  or  Workman's  Certificate,  the  Candidifc 
should  possess  knowledge  of  the  Elements  a! 
Mechanics,  and  of  Practical  Geometry.  WBa 
he  has  qualified  in  these  subjects,  he  m/  ^ 
allowed  to  count  marks  in  any  of  the  otitfR^ 
jects  given  in  section  2  of  Appendix  A  ^ 
he  elects  to  take  up. 

8.  For  the  Advanced  or  Foreman's  Co* 
cate,  the  Candidate  should  possess  some  bov- 
ledge  of  Practical  Geometry,  Machine  CoiiBtnu> 
tion  and  Drawing,  Elementary  Mathematics,  <i>° 
Applied  Mechanics  or  Steam.  When  he  hv 
qusdified  in  these  subjects  he  may  be  allowed  to 
count  marks  in  any  of  the  other  subjects  given 
in  section  2  of  Appendix  A  which  he  elect*  to 
take  up. 

9.  For  Honours,  the  Candidate  should  show « 
higher  knovdedge  of  the  subjects  mentioned  a 
the  preceding  section,  and  when  he  has  qaslined 
in  these  subjects  he  may  be  allowed  to  count 
marks  in  any  of  the  other  subjects  mentioned  U 
section  2  of  Appendix  A. 

Pabt  II. — ^TEOmHOUMT. 

10.  The  nature  and  properties  of  the  vsrioM 
kinds  of  raw  material.  Sea  Island,  Qoeenslsnd, 
Fiji.  Egyptian,  New  Orleans,  Boweds,  DoUeiw. 
Hinginhaut,  Surat,  &c.  , 

11.  A  general  knowledge  of  the  mode  « 
preparing  the  raw  material ;  cotton  gins,  »«. 

12.  A  knowledge  of  cleaning  cotton  by  open- 
ing, scutching,  carding,  and  combing  mschinefc 

13.  Processes  of  elongation  or  «'t«'"'*.'^ 
through  drawing  frames,  slubbing,  '"**r°r"^ 
and  finishing  roving  frames,  and  best  drsitt 
rollers.  , 

14.  Spinning  operations  upon  the  throeue, 
jenny,  and  mule,  with  best  drafts  for  ^'^f^^ 

16.  Weaving  preparations,  winding  and  H»q^ 

ing,  sizing,  colouring  and  printing  in  ""^/^^ 
16   Weaving  by  the  common  loom,  Dy  "^ 
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for  fancy  fabrics,  bed-quilt  looms,  and  looms  for 
every  varied  mannfacture. 

17.  The  mannfactare  or  doubling  of  single 
yam  for  lace,  sewing  thread,  and  kindred  pur- 
poses. 

18.  Stiffening  and  weighting  processes,  with 
the  per-centage  of  weight  thereby  added. 

19.  The  various  kinds  of  woven  cotton  fabrics, 
such  as  calicoes,  drillings,  tickings,  sheetings, 
towellings,  muslins,  shirtings,  long -cloths,  quilt- 
ings,  toilet  covers,  diaper  for  table-cloths,  window 
curtains,  furniture  dimity,  ginghams,  woven 
checked  goods,  brillant^s,  tapes,  cotton  beavers, 
velvets,  velveteens,  cotton  chenille,  madapollams, 
cotton  flannel,  jeans,  hosiery,  &c.,  <&a. 

Part  III. — Pkaotioal  Knowlkdoe. 

20.  The  Candidate  should  be  required  to  pro- 
I  dace  a  certifioate,  on  a  form  supplied,  certified  by 
.  his  employer,  stating  the  nature  of  his  employ- 
ment in  a  cotton  mill,  and  showing  that  he  is 

I  conversant  with  at  least  one  branch  of  the  manu- 

-  facture. 

i  

Afpxndix  a. 

I      The  following  is  the  detailed   statement  of 
'  the  examination  which  candidates  will  have  to 
undergo  in  the  general  science  subjects : — 

1.  As  the  knowledge  of  these  sabjeots  will  be  tested 
I  'by  the  May  Examinatio&s  of  the  Science  and  Art 
)  Department,  the  terminology  employed  will  be  that  of 
,  the  Science  and  Art  Directories,  in  wUoh  a  careful 
'   syllabos  of  each  subject,  and  the  diriaionfl   of  each 

subject,  are  provided. 

2.  The  foUowing  branches  of  science  are  more  or  lees 
I   involved  in  the  manufacture  of  cotton: — 

Subject  1.  Practical  Plane  or  solid  Qeometry. 

„  2.  machine  Construction  and  Drawing. 

„  3.  Building  Construction. 

,,  6.  Pure  Mathematies. 

„  6.  Theoretioal  Mechanics. 

„  7.  Applied  Mechanics. 

„  16.  Vegetable  Anatomy  and  Physiology. 

„  22.  Steam. 

3.  For  the  Elementary  Orade  or  Workman's  Certifl- 
cate,  the  Candidate  will  be  required  to  have  passed  in 
the  elementary  stage  of — 

Subject  1.  Practical,  Plane,  and  Solid  Oeomeity,  or  in 
2nd  grade  Geometry  (Art). 
„      6.  Theoretical  Mechanics,  or  in 
„      7.  Applied  Mechanics. 

He  may  then  count  marks  in  any  of  the  sabjeets  ^ven 
in  section  2. 

4.  For  the  advanced  or  Foreman's  Certificate,  the 
Candidate  will  be  required  to  have  obtained  at  least  a 
First-class  in  the  elementary  stage  of — 

Sabject  1.  Practical,  Plane,  and  Solid  Geometry. 
„      2.  Machine  Construction  and  Drawing. 
„      ff.  Pure  Mathematics. 
„      6.  Theoretical  Mechanics,  or  in 
„      7.  Applied  Mechanics,  or 
„    22.  Steam. 

He  mav  then  count  marks  in  any  of  the  subjects  given 
in  section  2. 

6.  For  Honours,  the  Candidate  must  have  at  least 
passed  the  second  stage  of  Mathematics,  and  in  the 
advanced  stage  of  the  other  subjects  given  under  section 


4,  including  Steam.    He  may  then  count  marks  in  any 
of  the  other  subjects  mentioned  in  section  2. 

6.  The  scale  of  marks  will  be  those  taken  for  the 
Competitiona  for  the  Boyal  Exhibitions  (see  section  Izi., 
Science  Directory).  < 

7.  For  Special  Competition  for  Frizes,  Sco.,  it  will  be 
necessary  that  the  Candidate  should  come  up  in  all  the 
subjects  in  which  he  wishes  to  count  marks  at  one 
Examination.  But  for  the  Certificate  alone,  he  may 
take  the  sul^jecis  in  successive  years. 


PEOGBAMME  AS  TO  THE  MANUFACTUEB  OF 
PAPER. 

This  Programme  has  been  prepared  by  the 
following  Committee :  — F.  A.  Abel,  F.R.8., 
G.  C.  T.  Bartley,  General  Cotton,  Major 
Donnelly,  R.E.,  Professor  Thiselton  Dyer, 
Lieut.  Grover,  R.E.,  E.  N,  Haines,  J.  F.  Iselin, 
J.  Jackson,  R.  Merchant,  Wyndham  8.  Portal, 
W.  De  la  Rue,  F.R.S.,  J.  Wrigley,  Messrs. 
Easton  and  Anderson. 

1.  Your  Committee,  having  considered  the 
matter  referred  to  them,  recommend  that  the 
examination  in  the  art  and  technology  of  the 
msnuikctare  of  paper  should  be  as  follows.  It 
must  be  understood  that  this  examination  applies 
only  to  the  manufacture  of  paper,  and  not  to 
any  of  the  aUied  industries  of  stationery,  print- 
ing, papier  mach6  manufacture,  &c. 

2.  Following  the  recommendation  of  the 
General  Committee  on  Technological  Examina- 
tions, we  consider  the  examination  as  divided 
into  three  parts. 

3.  The  first  part  relates  to  those  branches  of 
science,  a  knowledge  of  which  we  consider  re- 
quisite as  8  foundation  for  sound  technical  in- 
struction. In  the  specification  of  this  course, 
we  think  it  right  to  state  that  we  have  borne  in 
mind  the  present  limited  opportunities  for  obtain- 
ing a  scientific  education  in  this  country,  and 
restricted  onr  demands,  as  far  as  possible,  con- 
matently  with  onr  primary  duty  of  securing  a 
sound  basis  of  scientific  instruction. 

4.  The  second  part  relates  to  the  technology 
of  the  manufacture,  or  the  special  application  of 
the  various  branches  of  science  to  it. 

5.  The  third  part  relates  to  the  practical  skill 
in  the  manufacture  itself. 

ti.  The  requisite  knowledge  as  respects  Parti., 
Gleneral  Science,  will  be  tested  by  the  May  Ex- 
aminations of  the  Science  and  Art  Department. 
That  of  Part  II.,  Technology,  will  be  tested 
by  special  examination  papers,  set  immediately 
after  those  examinations.  The  practical  skill. 
Fart  III.,  will  be  judged  by  the  returns  of  the 
candidates'  employment  in  paper-mills. 

Part  I.— General  Science. 

7.  We  consider  that  for  the  Elementary 
Grade  or  Workman's  Certificate,  the  Candi- 
date should  possess  an  elementary  knowledge  of 
Mechanics,  of  Chemistry  or  of  Botany,  and  of 
Practical  Geometry.    When  he  has  qualified  in 
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these  subjeets,  he  may  be  allowed  to  count  marks 
in  any  of  the  other  anl^ects  given  in  section  2  of 
Appendix  A,  which  he  elects  to  take  np. 

8.  For  the  Advanced  or  Foreman's  Oertificate, 
the  Candidate  should  possess  some  knowledge  of 
Practical  Geometry,  Machine  Construction  and 
Drawing,  Elementary  Mathematics,  Mechanics 
or  Steam,  Light  and  Heat,  Chemistry  or  Botany. 
When  he  has  qualified  in  these  subjects  he  may 
be  allowed  to  count  marks  in  any  of  the  other 
subjects  given  in  section  2  of  Appendix  A  which 
he  elects  to  take  up. 

9.  For  Honours,  the  Candidate  should  show  a 
higher  knowledge  of  the  subjects  mentioned  in 
the  preceding  section,  and  when  he  has  qualified 
in  these  subjects  he  may  be  allowed  to  count 
marks  in  any  of  the  other  subjects  mentioned  in 
section  2  of  Appendix  A. 

Pabt  II. — Teobnoloot. 

10.  The  general  syllabus  is  given  below.  The 
questions  in  it  should  be  adapted  to  the  amount 
of  knowledge  of  general  science  required  for 
each  grade  of  certificate,  as  stated  above,  that  is 
to  say,  the  Candidate  should  be  required  to 
show  a  knowledge  of  such  of  the  several  techaiaal 
details  as  are  based  upon,  or  explioaUe  by,  the- 
branches  of  General  Science,  a  knowledge  of 
which  is  required  for  the  respective  certifi^ 
oates.  Subject  to  this  proviso,  the >  oandidaie 
ought  to  be  acquainted  with — 

11.  The  characteristic  properties  of  the  fibres 
of  hemp,  flax  or  linen,  cotton,  esparto,  straw, 
wood,  4&C.,  when  made  into  fa^er. 

12.  The  eompoBiti(»  and  special propertiesof 
the  chemical  agents  used  in  paper-making  pro- 
cesses, such  as  the  caustic  alkali,  cUorinft, 
autichlor,  bleaching  powder,  mordants,  vegetahlei 
and  animal  size. 

13.  The  nature  of  the  action  of  caustic  alkaK 
on  straw  or  esparto,  in  the  process  of  making 
paper  pulp  from  these  raw  materials,  and  the 
means  which  can  be  adopted  for  the  recovery  of 
the  alkali  used. 

14.  The  characteristic  difference  between  the 
pulps  obtained  from  wood,  1st,  by  the  process 
of  grinding,  and  2nd,  by  submitting  it  to  the 
aotion  of  alkali  under  high  pressure. 

15.  The  mechanical  effect  of  the  rag  engine, 
and  the  method  of  controlling  its  action,  in  order 
to  produce  pulp  consisting  of  a  long  and  fine 
$bre,  or  of  a  short  fibre. 

16.  The  general  construction  and  action  of 
the  machinery  employed  in  the  conversion  of 
pulp  into  sheets ;  and  the  manufacture  of  paper 
by  hand. 

17.  The  conditions  necessary  for  producing  a 
good  writing  paper;  printing  paper;  drawing 
paper ;  bank-note  paper ;  packing  paper. 

18.  The  most  suitable  mineral  admixtures, 
or  "  loading,"  to  be  added  to  the  pulp. 


19.  The  detenmnation  of  the  per  emtagt  d 
such  admixture  or  "loading." 

20.  The  difference  between  vegetaUe  sise, 
animal  size,  and  the  so-called  rosin  size,  and 
when  it  is  advantageous  to  employ  them  6^ 
rately  or  combined. 

21.  The  setioa  of  size  on  -water-leaf. 

22.  The  difference  in  the  nature  of  the  piper 
when  sized  with  animal  size,  when  it  is  dned 
rapidly  over  cylinders  heated  by  steam,  or  whei 
dried  slowly  at  a  lower  temperature.  The  eitet 
of  loft-drying  on. the  qoaiity  of  paper  wheasiHd 
with  aniinal  size. 

23.  Thema]m£M:ti]TeofBiBe,andth«adTtBtigi 
or  disadvantage  of  employing,  a  high  tegnp«*> 
tnre  or  a  low  temperature  in  its  preparstioa; 
also  the  most  siutable  temperature  for  conduct* 
ing  the  operation  of  size  making. 

24.  The  nature  of  the  process  when  cUoridtof 
lime  or  chlorine  gas  is  employed  for  blesdiaft 
and  the  effect  of  using  too  much  bleach. 

25.  The  use  of  aatiahlor  in  paper -msiaa;. 

26.  The  most  suitable  form  of  coMtrwIiB 
for  paper  mills,  with  precautions  against  in 

27.  The  general  arrangements  for  nte 
snppLy  throughooi  the  works,  and  tk  «•* 
ditiem  to  be  attended,  to  as  respects  ita<pi'K 

28.  Electric  action  in  certain  proceW' 
paper-making ;  cause  of;  remedy  for. 

Fast  III. — Pkaotioal  KMOWLEDfli. 
2».  The  Candidate  should  be  required  to  |W- 
duce  a  certificate,  on  a  form  supplied,  certified 
by  his  employer,  stating  the  nature  of  hi*  «^ 
ployment  in  a  paper  mill,  and  showing  that  be » 
practically  conversant  with  at  least  one  bran* 
of  the  manuiaetare. 


Appehsix  a. 
The  following  is  the  detailed  statement  of 
the  examination  which  candidates  will  have  to 
undergo  in  the  general  science  subjects : — 

1.  As  the  knowledge  of  there  subjects  »ai  1*  j**^ 
by  the  May  EiaminaUons  of  the  Science  aaa  ^ 
Departnent,  the  terminology  em^yed  u  ""'jj 
the  Science  and  Art  Directories,  in  irtri"'  »  f~^ 
syllabas  of  each  subject,  and  the  dirisioM  of  eK» 
subject,  are  provided.  <^ 

2.  The  following  bnu»d»e«  of  Soienoean)  mow  ««■ 

involved  in  the  miinu&ctDTe  of  paper : — 
Subject  1.  Practical  Plane  or  Solid  Geometry. 
„      2.  Machine  Construction  and  Drawuig. 
„      3.  Building  Construction. 
„      6.  Pure  Mathematics. 
„      6.  Theoretical  ilechanics. 
„      7.  Applied  Mechanics. 
„      8.  Aconatics,  Light,  and  Heat 
„      9.  Magnetism  and  Electiicity. 
„     10.  Inorganic  Chemistry. 
„     11.  Organic  Chemistry.  ., 

„    16.  Vegetable  Anatomy  and  PhyMWOgj. 
„    17.  Systematic  and  Econ6mioB«t«nr- 
„    22.  Steam.  ,  ^ 

3.  For  the  Elemeatsiy  atsde  or  VforkB^*^"^ 
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«ate>  the  Candidata  will  be  required  to  have  paaaed  in 
the  elementary  stEtt^e  of 

Subject  1.  Practical,  Plane,  and  Solid  Geometry,  or  in 
2nd  gmde  Qeomi.'try  (Art). 
„      6.  Theoretical  Mechanics,  or  in 
„       7-  Applied  Mechanics. 
„     10.  InorgHnic  Chemistry,  or  subject  16,  Vege- 
table Physiology  and  Anatomy. 

Se  may  then  ootint  marks  in  any  of  the  subjects  given 
in  section  2. 

4.  For  the  Advanced  or  Foreman's  Certificate,  the 
Candidate  will  be  required  to  have  obtained  at  least  a 
first-class  in  the  elementary  stage  of — 

iSabject  1.  Fraetical,  Plane,  and  Solid  Geometry. 
„      2.  Msflhine  Coastmction  and  Diawiog. 
„      6.  Pore  Mathematics. 
„      6.  Theoretieal  Meohaniea,  or  in 
„      7.  Applied  Meohanics,  or 
„    22.  Steam. 

„      8.  Aeooalica,  laight,  and  Hsat. 
„     10.  Inorgaaio  Chemistry,  or  subject  16.  Vege- 
table Physiology  and  Botany. 

Be  may  then  count  marks  in  any  of  the  subjects  given 
in  section  2. 

6.  For  Honours,  &e  Candidate  most  have  at  least 
pswBod  in  the  second  stage  of  Mathematics,  and  in  the 
advanced  stage  of  the  other  subjects  given  under  section 
4,  including  Steam,  Vegetable  Physiology,  and  Economic 
Sotany ;  and,  in  addition,  he  must  have  passed  in  the 
elementary  stage  of  Organic  Chemistry-.  He  may  then 
count  marks  in  any  of  the  other  subjects  mentioned  in 
section  2. 

6.  The  scale  of  marks  will  be  those  taken  for  the 
Competition  for  Royal  fixhibitioos  (see  section  Ixi., 
Science  Directory). 

7.  For  Special  Competition  for  Piizes,  &&,  it  will  be 
neoeoary  that  the  Candidate  should  come  up  in  all  the 
subjects  in  which  he  wishes  to  count  marks  at  one 
EitaminatioB.  But  for  the  Certificate  alone,  ho  may 
take  the  subjects  in  successive  years. 


'  Prisee  Arthur,  XO.,  said: — Gentlemen, — ^When  first 
asVed  to  take  the  ehair  at  this  conference,  I  felt 
Bome  hesitation  in  accepting  the '  responsibility.  The 
sobject  is  one  which  has  of  late  years  much  engaged 
public  attention,  and  I  should  have  preferred  some 
one  presiding  who  is  better  .acquainted  with  its 
details.  One  of  the  chief  reasons  which  have  induced 
me  to  assist  in  this  undertaking,  so  £xr  as  lay  in  my 
power,  is  the  fact,  well  known  to  you  all,  that  the  Prince 
Consort  constantly  endeavonred  to  advance  the  applica- 
tion of  science  to  art  and  industry,  bearing  in  mind,  as 
be  tanned  it,  that  they  should  form  the  conscious  regu- 
lators of  productive  industry.  I  hope  I  may  be  allowed 
to  read  a  dear  expression  of  his  views  on  this  subject 
from  one  of  his  addresses.  The  extract  which  I  desire 
to  plaoe  before  you  is  as  follows  : — "  The  courage  and 
•pint  of  enterprise  with  which  an  immense  amount  of 
cajntal  is  embarked  in  industrial  pursuits,  and  the  skill 
and  indefatigable  poneverance  with  which  these  are 

■  carried  on  in  this  country,  cannot  but  excite  universal 
•dmiration ;  Init  in  all  our  operations,  whether  agricnl- 
tnial  or  manufacturing,  it  is  not  we  who  operate,  but  the 
laws  of  nature  which  we  have  set  in  operation.  It  is, 
then,  of  the  highest  importance  that  we  should  know 
these  laws,  in  order  to  know  what  we  are  about,  and  the 
teaaon  why  certain  things  are  which  occur  daily  under 
oar  haads,  and  what  course  we  are  to  pursue  with  regard 
totheai.  Witiiout  such  knowledge  we  are  condemned 
to  oae  of  three  states — we  either  merely  go  on  to  do 
things  just  as  onr  fathers  did,  and  for  no  better  reason 
than  Mcanse  they  did  them  so ;  or,  trusting  to  some 
psHiiml  authority,  we  adopt  at  random  the  recom- 
•BMadstion  of  some  specific,  in  a  speculative  hope  that  it 

■  Jnay  aoMnr ;  or,  lasuy — and  this  is  the  moat  avoniable 


case — we  ourselves  improve  upon  certain  processes,  bu 
this  can  only  bo  the  result  of  su  experience  hardly  earned 
and  dearly  bought;  and.  which,  after  all,  can  only 
embrace  a  comparatively  short  space  of  time  and  a  small 
number  of  experiments.  From  none  of  these  causes  can 
we  hope  for  much  progress ;  for  the  mind,  however  in- 
genious, has  no  materials  to  work  with,  and  remains  so 
in  presence  of  phenomena  the  causes  of  which  aro 
hidden  from  it.  But  these  laws  of  nature,  these  divine 
laws,  are  capable  of  being  discovered  and  understood, 
and  of  being  taught  and  made  our  own.  This  is  the 
task  of  science ;  and  whilst  science  discovers  and  teaches 
these  laws,  art  teaches  their  application.  No  pursuit  is, 
therefore,  too  insignificant  not  to  be  capable  of  becoming 
the  subject  both  of  a  science  and  an  art."  But  to  return 
to  the  question  now  before  us.  I  understand  the  position 
of  the  matter  to  be  this, — the  Society  of  Arts  is 
endeavouring  to  encourage  among  those  who  are  practi- 
cally employed  in  various  industries  the  study  of  art, 
and  an  accurate  knowledge  of  its  application  in  each 
branch  of  manufactures.  Xhe  Society  will  not  attempt 
to  teach  the  practice  of  these  arts ;  their  object  is  rather 
to  lay  a  sound  foundation  for  the  principles  on  which 
this  practice  may  be  carried  out  to  the  greatest  advantage. 
They  desire  to  give  certificates,  prizes,  and  scholanhips 
to  those  who  show  thut  to  practical  knowledge  and  skill 
as  workmen  they  have  added  an  accurate  knowledge  of 
natural  principles.  I  am  certain  that  all  present  feel  the 
desirableness  and  the  necessity  of  combining  in  these 
matters  scientific  principles  with  practice,  and  it  seems 
to  me  a  very  curious  thing  that  we  are  only  now 
beginning  to  uiink  of  undertaking  this.  Themachinery 
for  these  examinations  already  exists.  In  fact,  the 
skeleton  of  industrial  universities  is  ready  to  our  hands ; 
what  we  now  require  is  funds  to  clothe  it  and  give  it  life, 
to  enable  it  to  carry  on  its  work,  and  to  obtain  sufficient 
prizes  to  encourage,  to  assist,  and  to  reward  the  deserving 
youth  of  this  country.  If  others  would  do  what  Sir 
Joseph  Whitworth  hsis  done  by  means  of  his  noble  en- 
dowment fur  mechanical  engineering,  ws  might  soon  hope 
to  see  our  most  sanguine  expectations  realised. 

The  Lord  Chanedlor  proposed  the  first  resolution, 
namely: — "  That  this  meeting  entirely  approves  of  the 
proposed  sdieme  for  technological  examinations,  and 
considers  it  well  worthy  of  general  support,  with  a  view 
of  admitting  the  great  deficiency  in  technological  know- 
ledge of  this  country."  He  said  all  who  had  been  asso- 
ciated for  a  long  time  with  the  labours  of  the  Society  of 
Arts  must  be  highly  pleased  to  see  it  now  embarking 
on  a  new  ocean  of  discovery  with  reference  to  the 
iutollectual  progress  of  their  fellow-countrymen.  It 
had  at  all  times  evinced  the  greatest  desire  to  promote, 
by  means  of  trustworthy  and  solid  examinations,  the 
true  and  real  knowledge  of  those  who  were  engaged  in 
arts  and  manufactures,  and  it  was  a  matter  of  congratu- 
lation to  see  his  lioyol  Highness,  not  only  as  represent- 
ing the  Royal  Family,  presiding  on  this  occasion,  but  as 
being  himself  connected  with  the  scientific  corps  of  the 
army,  and  having  himself  gone  through  all  the  necessary 
grades  of  scientific  examination  and  technical  knowledge 
neoessaty  to  his  advancement  to  the  highest  employment 
in  that  department.  It  was  also  interesting  U>  remark 
that  they  were  indebted  to  an  officer  of  the  same  corps  for 
the  practical  development  of  the  work  about  to  be 
inaugurated.  His  Royal  Highness  had  alluded  very 
appropriately  to  the  exertions  of  his  lamented  father 
in  the  cause  of  science  and  art.  It  must  not  bo 
forgotten  that  the  Prince  Consort  promoted  and 
revived  the  activity  and  energy  of  the  Society,  at 
a  time  when  it  had  somewhat  sunk  in  public  estima- 
tion, because  it  had  decreosed  in  its  usefulness;  and 
all  were  aware  of  the  stimulating  effect  which  his  noble 
example  and  support  had  produced.  The  particular 
work  now  in  hand  was  the  natural  sequence  of  that 
which  had  been  going  on  for  some  time,  namely,  exami- 
nations in  the  scientific  knowledge  of  those  candidate! 
who  had  presented  themselves  throgghoat  ib»  country 
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to  the  examiners  appointed  by  the  Society.  This  work 
had  been  of  great  benefit,  as  be  had  had  an  opportnnity 
of  seeing  in  his  experience,  for  on  one  occasion  he  was 
present  at  Halifax,  when  two  scholaia  in  one  of  the 
schools  established  by  Col.  Ackroyd  obtained  each  a 
certificate  from  the  Society,  one  in  chemistry,  and  one  in 
book-kenning,  the  result  of  which  was  that  they  both 
obtained  immediate  and  Incratiye  employment,  one  in  a 
large  dyeing  firm  in  Glasgow,  and  the  other  in  a  mercan- 
tile concern  at  LiTerpool.  This  showed  the  advantage 
of  young  men  being  able  to  show  the  nature  and  qnality 
of  their  attainments  by  means  of  the  process  of  examina- 
tions, and  how  beneficial  it  was  to  them  in  obtaining 
immediate  employment.  There  was  a  great  probability 
that,  by  combining  the  two  things,  namely,  thib  certunty 
of  beneficial  employment  with  actual  merit,  a  degree  of 
credit  would  attach  to  these  young  men  through  life, 
and  this  was  very  similar  to  the  plan  adopted  in  the 
universities,  where  the  degrees  were  not  valued  simply  on 
accountof  the  professional  advancement  in  afterlife  which 
was  attached  to  them,  but  also  because  they  tended  to  re- 
flect lustre  on  the  professional  employment  of  those  who 
obtained  them,  and  so  tended  to  advance  the  honour  and 
credi  t  of  that  profession  to  which  they  united  themgelvea — 
so  in  the  same  way,  when  men  really  skilled  in  science  were 
successful  at  an  examination,  they  not  <nily  received  the 
benefit  themselves,  but  the  art  or  employment  in  which 
they  were  engaged  was  advanced  and  improved  by  the 
devotion  to  it  of  a  body  of  men  of  scientific  character 
and  attainments.  On  the  occasion  of  the  Exhibition  of 
1862,  he  had  the  pleasure  of  meeting  M.  Aries  Dufonr, 
of  Lyons,  a  roan  who  had  devoted  himself  to  the  develop- 
ment of  all  kinds  of  art  and  science.  He  said  that  he 
had  known  England  for  many  years,  and  he  could  hardly 
have  thought  it  possible  that  there  could  have  been  suda 
a  development  in  the  artistic  manofiictnies  of  Oaa  country 
in  the  period  between  the  Exhibitioiis  of  1861  and  1862. 
This  he  attributed  very  greatly  to  the  schools  which  had 
been  instituted  as  a  result  of  the  Exhibition  of  18S1. 
He  had  much  pleasure  in  moving  the  resolution. 

I)r.LyonFlayfidr,H.P.,in  seconding  the  resolution,  said 
the  word  Technology  sometimes  Ingntened  persona  who 
did  not  quite  understand  what  it  meant.  It  was  not  at  all 
intended  by  the  Society  to  teach  the  practice  of  the  arts ; 
that  was  not  the  meaning  of  technology,  which  rather 
meant  the  science  which  underlie  the  art,  and  on  which 
it  rested.  It  was  with  a  view  to  t^ich  those  principles, 
and  make  the  practical  workers  in  an  art  intelligent 
beings-- not  working  by  a  mere  rule  of  thumb— that  this 
subject  was  Introduced  to  their  attention.  It  was  quite 
true  that  all  arts  were  carried  on  by  the  application  of 
these  principles  regulating  the  artist,  either  conscionsly 
or  unconsdonsly.  It  was  not  the  case,  as  stated  in  the 
House  of  Commons  only  last  week  by  a  distinguished 
manufacturer,  that  science  arose  altogether  from  the 
arts,  though  it  was  true  that,  in  the  early  stages  of  idl 
the  arts,  science  was  founded  on  the  accumulation  of  the 
experience  obtained  in  them.  The  arts  originally 
arose  from  the  necessities  of  man.  Man  who,  mth  the 
intellect  of  an  angnl,  had  the  naked  body  of  an  earth- 
worm, having  no  natural  tools,  like  the  common  animals, 
at  his  command,  was  obliged  to  exert  himself,  and  sup- 
ply their  places  by  his  intellect,  snd  gradually,  by  th« 
experience  he  thus  obtained,  science  developed  itself. 
But  afterwards  there  came  a  time,  which  had  come  long 
ago  in  all  civilised  countries,  when  the  science,  originally 
thechildof  this  experience,  became,  as  children  often  were, 
ableto  better  the  position  of  their  flithers,  and  scienceinita 
development  aidal  the  arts  immensely.  That  was  the 
position  in  which  they  were  anxious  to  put  working 
men  now ;  to  teach  them  the  principles  which  underlny 
their  several  crafts,  so  that,  having  got  proper  dignity  hj 
intelligent  beings,  they  might  understand  what  thev 
were  doing,  and  be  able  to  apply  those  principles  to  thV 
*"'«lop«n«nt  of  the  arts  in  which  they  were  engaged,  so 
that  by  accumulating  experience,  and  increa'ing  the 
number  of  intelligent  obMrvers,  science  in  its  turn  might 


be  benefited,  as  it  had  benefited  them.  It  wsa  a  bI^ 
teke  to  suppose  that  the  forces  applied  to  the  pndaolia 
of  any  industry  were  the  slaves  of  men ;  on  ths  oOn 
hand,  men  were  entirely  the  slaves  of  those  ibnei,  mi 
could  not  turn  them  one  hair's  breadth  out  of  their  pidi; 
therefore  they  must  understand  the  natote  of  tkn 
forces  if  they  wished  to  spply  them  rightly.  For  in- 
stance, if  ^gland  depended  for  her  prMuctiTenes 
merely  upon  the  bmte  force  of  her  inhaUtsnia,  tint 
would  be  limited  by  tiie  population  of  about  30,000,000; 
but  the  coal  excavated  and  applied  as  a  prodnctiTe  fora 
in  this  countrjr  was  equal  to  the  productive  power  of  tht 
whole  population  of  the  globe.  It  was  therefere  Deo» 
sary  to  show  the  working  classes  that  these  ftncei  vn 
used,  consciously  or  unconsciously,  in  the  ezenaae  af  thar 
craft,  to  devate  their  intelligenoe,  and  to  enable  them  to 
apply  these  forces  properly  to  the  craft  which  tkj 
undertook,  not  to  make  them  merely  manipnlttisgiii- 
mals,  because  in  no  case  could  a  maa  who  vu  ut 
ambidextrous  be  so  (food  a  manipulator  ss  a  monbr 
with  four  hands.  By  giving  him  intelligenoe,  he  » 
raised  in  the  scale  of  being,  better  fitted  for  vbibm 
calling  he  was  engaged  in.  It  was  this  view  wbid  n- 
commended  the  resolntaon  which  the  Lord  ChaseeOorU 
proposed  to  the  fsvouraUe  consideration  of  the  db^- 

Xr.  Saywell  said  amongst  all  civilised  am  fba> 
could  be  only  one  opinion  as  to  what  was  called  teiiB- 
cal — though  he  should  prefer  to  call  it  artistic— eto''"- 
He  regretted,  however,  to  see  that  nothing  U  in 
done  by  the  Society  of  Arts  to  recognise  what  Wta 
done  in  this  way  by  the  City  guilds.    He  wall  a<^ 
both  of  the  Society  and  also  of  one  of  the  ^Ij 
and  he  begged  to  call  attention  to  the  &ct  tlv'**'^ 
these  bodies  had  taken  this  matter  up ;  for  in^''' 
Coach-makers,    Coach-smiths,  Habezdashen,  ii^ 
Brass-foundos,  Pap6r-staineia,and  Turners,  anditw 
be  unwise  to  ignore  thdr  efforts.  He  thought  the  ^'' 
the  Society  should  be,  not  to  snpenede,  but  to  eada"* 
to  assist  their  efforts.    For  many  yean  the  CS^  "^^ 
panics  did  ocuu]>y  the  position  of  superintend^ 
technical  education  of  One  younger  members  «  '°'' 
trade,  that  being  really  the  poipoae  for  which  thqrR- 
oeived  their  charters,  and  tne  ground  on  ^^'j—^T^ 
were  incorporated,  though  of  late  years  thMO  '■"'^^ 
had  faUen  pretty  mnoh  into  disuse.     Still,  ^Jfr 
obligation  was  as  strong  upon  them  as  ever,  to  VPj^ 
such  purposes  some  of  the  large  amount  of  '^"'".^f 
had  come  into  their  possession.  He  thought  it  ^.'''''TT 
therefore,  that  no  particular  position  was  »»K'r/ 
them  in  this  work,  especially  as  where  there  was  •"•^.^ 
warmneas  on  the  subject,  they  would  only  be  too  gM 
find  another  society  stepping  in  to  relieve  ftem  "  "' 
responsibility. 

Major-General  Eardley-^Wlmot,  as  Chairman  of  ^ 
Council,  said  there  was  not  the  slightest  "•^""Lrf 
supersede  the  City  Guilds  in  any  way,  and  the  no* 
resolution  referred  especially  to  them. 

The  resolution  was  then  pnt,  and  earned  ta»» 
mously. 

Mr.  Daniel  Wataey,  jnn.  (Master  of  the  M«««'  ^ 
pany),  moved  the  ceoond  resolution,  "y""*,  Tii^w. 
account  of  the  unavoidable  absenoe  of  the  '^^^A^Si* 
He  had  taken  some  interest  in  the  cause  of  «  ^^ 
for  some  years,  and  could  not  help  netioiDg  ""  j^  {j, 
vatione  of  bis  Boyal  Highness  with  'e™*','*^^  i 
noble  gift  of  Sir  Joseph  Whitworth,  P'J™^^  rfi- 
mechanic  in  his  emj^oy  had  been  o«e  of  "".^r'  _u 
tain  the  Whitworth  feUowship.  The  "f'jrLyJ 
"  That  this  meeting  hopes  the  adtaBcamant  "jT^^ 
knowledge  by  the  means  now  pr<>po'*'*,°'f/  i,-w  ecr 
by  the  guilds  of  the  City  of  LondM,  and  'r^J^^i 
porations,  as  an  object  weU  worthy  of  their  •^WtL^ 


muterial  aeaiatance."  Though  present  ""j^l^  Qtf 
live  man,  being  Master  of  one  of  ^^J^^^iiaH' 
companies,  he  must  on  this  occasion  sp"* 
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'v^^loal  sentiments,  vhich  vere  that  the  Society  of  Arte 
•vwiB  eminently  suited  to  undertake  these  examinations. 
.l=l.e  did  not  thiok  the  edooation  of  the  artisan  could  be 
cazLdertakea  by  the  Society,  but  it  should  confine  itself  to 
are'^raiding  with  priees  or  certifioates  those  who  passed 
«t  satis&otory  examination.     It  was  well  known  that  the 
Oi'fey  oompanies  had  large  fiinds  in  their  ponessien,  and 
i'fe  ^iraa  probably  with  a  Tiaw  to  obtaining  acme  portion 
of  naterial  assistance  from  this  sooroe  t£at  the  meeting 
ba^  been  held,  and  that  he  had  been  invited  to  propose 
^   sreaolotion.    He  was  boond  to  say,  however,  that  the 
K'emtlamaii  who  had  last  spoken  did  rapxeaent  very  iiaith- 
xixlly  the  opinion  6f  a  large  portion  of  the  membew 
of    the   Oity    g«ildsi      Not   that    he    himself  agreed 
-^rrth  him ;  for,  in  his  opiaion,  the  Seeiety  was  especially 
fitted  for  taking  np  the  qoestioa  of  wmmiaationR.     It 
aie«ned  to  him  the  pvevinoe  of  the  City  oompanies  was 
"tliis.     In  old  times  a  member  took  an  apprentice,  and 
-vras  boind  as  his-masler  tosee  to  his  education  as  a 
wuikiiian  uDtil  hewaafltly  qualified  to  earn  his  own  living, 
and  even  if  that  were  continued,  nothing  could  be  more 
advantageous  than  that  there  riieuld  be  same  central 
aosoeiation,  nimm  the  q>prentiees  eonld  oome  end  oom- 
pete  with  one  anetherAnm  all  pwta  of  the  ooontry,  and 
so  teat  Uie  rseults  of  tha  edneatian  they  had  received. 
Each  body,  he  thought,  shonld  keep  to  its  own  sphere, 
Ae  Sodety  of  AHseonductiagtheezamiastions,  and  the 
Oity  guilds  taking  care  that  the  apprantioes  ware  well 
pv^Mred  to  pass  tfaem.    fie  must  say,  however,  there 
'Was  a  little  jealousy  en  the  part  of  the  Oity  guilds 
'with  reference  to  Qie  action  of  the  Society,  though  he 
did  not  believe  it  was  w«ll  finmded.     The  Society  'was 
known  to  have  coMMeiable  connection  with  South  Kmi- 
■uigton,andit  had  been  thought  in  somequartenthatevery- 
'thing  tended  in  that  direction ;  in  Atct,  Bonth  Kensington 
had  a  repotatiott  for  a  power  of  attraction,  and  of  grasping 
anything  which  came  within  its  influence.    Of  oontse,  it 
'wonld  nntntiDy  begin  'with  objects  near  to  itself,  and  at 
one  time  the  Kational  Qftllery  was  enppeeed  to  be  likely 
to  bo  pounced  upon.     Then  the  British  Museum  was 
thought  to  be  in  danger,  and  that  was  coming  a  little 
nearer  the  (My ;  and  in  this  way  some  members  of  the 
Oity  companies  seemed  to  Uiink  that  if  South  Kensington 
had  its  way,  it  would  draw  a  eonsideiaUe  amount  of 
their  f^ds,  if  not  the  whole  of  them,  to  itaelf.    A  great 
deal  had  been  said  about  the  money  in  the  hands  of 
the  City  companies  not  devoted  -to  anypurpose  what- 
ever,   the    uses    for   which  it    was    originslly  given 
having  become  obsolete;  and  many  -persons  had  triad 
^rhat  could  be  done  towairds  getting  a  share.    Ttaa  was, 
no  doubt,  perfectly  legitimate,  because  it  wus  now  only  ac- 
cumulating, waitmgtill  it  could  be  turned  to  aome  useful 
purpose.    Mr.  Sogers  started  tha  middlewdasseehools  for 
the  City,  and  drew  epeoial  attention  to  the  amount  of  these 
funds,  thinking,  no  doubt,  that  ha  should  be  able  to  attract 
•ome  portion  of  them  to  this  purpose,  and  though  ho  had 
not  done  so,  he  had  aucoeeded  in  his  endeavour,  and  his 
•ehools  were  now  floniishing.    Therefore  he  thought  it 
wonld  be  no  great  harm  if  uiese  funds  ramained  as  they 
.  were  for  some  time  to  come,  as  they  might  in  that  way 
have  a  stimulating  effect  upon  the  efibrta  of  other  public 
benefactors.    Still  he  believed  the  Ci^  Qompaaias  them- 
•elves  would  bo  glad  to  get  rid  of  theae  funds  whan  a 
«aitablu    occasion    arrived,    as    they    preferred    being 
trustees  of  funds  which  were  really  applied  to  some 
practical  purpose ;  and  he  believed  they  would  be  per- 
fectly ready  to  give  of  their  fiinds  to  any  causa  that 
•earned  worthy  of  their  support. 

Mr.  Wanan Da l«Sae,'F.S.B.,  seoondad  the  resolution, 
•aying  he  ahonld  be  glad  to  sea  aome  of  the  funds  of  the 
City  companies  devoted  to  rewarding  those  who  came  for- 
ward to  shew  their  aoquaintame  with  the  principles  on 
which  their  reepeotiva  arts  depended.  Ho  knew  something 
of  manufactures,  and  had  also  dabbled  a  }ittle  in  science, 
and  could  not  but  look  with  great  anxiety  at  the  progress 
which  many  oi  our  neighbours  were  making  in  the  arts 
whiehluid  for  a  long  tma  been  oooaidered  to  be  exolu- 


sively  our  own,  but  for  which  the  population  of  those 
countries  were  receiving  a  more  advanced  education  than 
had  hitherto  been  obtained  in  England.  The  Society 
was  therefore  doing  a  vast  amount  of  good  in  directing 
the  attention  of  the  public  and  of  workmen  to  the 
necessity  of  acquiring  some  amount  of  scientific  know- 
ledge, if  they  wished  to  keep  pace  'with  their  fellows  in 
neighbouring  countries.  The  movement  would  also,  he 
hc^ed,  have  a  beneficial  effect  upon  some  of  the  woric- 
peopla,  who  were  lather  dispoaea  at  the  pieeent  time  to 
reduce  all  ichools  to  (»e  dead  leveL  In  reading  Uuoogh 
the  syllalma,  he  was  very  pleased  to  notioe  one  point  of 
the  proposed  examinations,  which  'was  distinctiy  directod 
to  ike  examination  of  chemical  knowledge,  as  dis- 
tinguished from  what  might  be  oallad  brute  lorce,  in  tha 
preparati<m  of  pulp  or  paper.  In  Swadaa  or  Norway, 
where  there  wasanabandanoeofwater-powerandof  wood, 
it  had  bean  thaoostomof  late  j-aara  to  prepare  wood  ^ulp 
by  a  process  of  grinding,  and  m  that  way  they  oertatnly 
got  a  Bubatanoa  which  contained  fibre,  but  it  also  ooa- 
tainad other  things,  and  'was  notadaptad  to  papar-malmig 
unless  mixed  with  other  subetaoces.  There  were  many 
other  points  in  tha  syllabBS  of  aqoal  importaoee.  It  was 
not  iateodad,  asJtad  baoi  wggsated  by  ane.ganUemaa, 
to  snpenede  tha  action  of  UM  Cdty  guilds  in  aa^  way. 
It  VMS  not  proposed  (oadvMioa  the  tiadea  individnalfy 
in  the  way  tha  guilds  ooold  do,  but  to  advance  the  in- 
taUigeqoo  «f  tbt,  worlDBao.Miisrally,  oo  that  whan  thay 
beoame  acquainted  'with  til.  the  details  of  their  worl^ 
the^  eould  then  diteot  the  power  which  soienoa  placed  at 
their  disposal  in  a  more  intelligent  way  than  if  they  wece 
jBstely  tha  followem  of  other  skilled  workman  -rtty  ia- 
pei&ctly  aoquaintad  with  th^saiancs. 

Mr.  Oampln  said  the  guflds  of  the  City  of  London,  ot 
one  of  which  he  was  a  member,  had  Btfw  got  into  this 
position,  that  they  were  no  longer  associations  of  men 
praoticaily  oonveisast  with  the  arts  whesd  names  thay 
bore,  as  was  the  ease  at  one  time.  Mr.  Watney,  he 
believed.  Was  not  a  mercer,  although  he  belonged  to  the 
Mercers'Oempony ;  and  he  himself  was  not  a  haberdasher, 
SOT  was  his  father,  althoogh  th^  both  belonged  to  that 
company.  ThMe  was  no  d«tM  that  these  oompanies 
peaaesaad  wealth,  and  that  it  was  their  duty  to  advance 
the  education  of  the  'workmen  in  their  Teepeetive  trades, 
«nd  he  believed  they  would  ba  wiBiag  to  do  so  if  the  case 
were  put  before  tham  in  apcoperway.  Tha  workmen 
also  ahonld  be  consulted,  benmse  now^i-days  they  were 
not  'Teptesented  in  the  guilds  as  ihey  used  to  be. 
Fermeny,  a  guild  oonsiatad  of  masters,  workmen,  and 
apprentices.  It  was  not  so  now.  He  tiiought  it  would  be 
well  if  they  associated  thamselTes  witii  the  Society  in  a 
similar  way  to  the  institutiooa  in  union.  Th^  did  not 
consist  of  practical  men  who  oonld  deal  with  this  ques- 
tion. For  instance,  the  Habetdaahera'  Company  lately 
offered  a  premium  of  £100  for  the  best  inviantion  in 
haberdashery,  but  they  had  to  go  outside  their  body  to 
find  a  gentieman  to  decide  on  me  inventions  submitted  . 
Now,  if  they  had  to  go  outside  their  own  bodies,  where 
could  they  come  batter  than  to  the  Society  of  Arts,  which 
had  shown  ita^  well  fitted  to  oondoet  such  examinations. 

Mr.  C.  jr.Blozsm  said  he  was  connected  with  the  Cloth- 
workers  Company,  and  had  much  pleasure  in  supporting 
the  resolution  of  Mr.  Watney,  apd  gave  his  hearty 
approval  to  everything  he  had  said  with  reference  to  the 
City  companies.  The  Clothworkers'  Company  had 
already  taken  action  in  this  matter,  having  a  few 
months  back  appointed  a  special  committee,  of  which 
he  was  chairman,  to  consider  how  far,  the  cloth  trade 
having  been  removed  from  Ijondon,  and  now  being 
carried  on  in  different  parts  of  England,  they  could,  by 
certificates  of  merit,  or  in  other  ways,  assist  deserving 
practical  artisans  engaged  in  the  trade.  They  had  had 
the  assistance  of  a  gentieman  connected  with  the  trade, 
but  now  an  officer  of  the  government,  Mr.  Howell,  of 
the  War-o£Sce,  than  whom  no  one  was  more  competent 
to^ve  information ;  he  had  offered  various  suggestions 
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one  of  irhich  was,  that  a  deputation  should  yisit  York- 
shire, Strottd,  and  other  parts  of  the  country,  and  solicit 
information  from  the  practical  manufacturers  in  those 
districts  as  to  the  hest  mode  of  assisting  artisans  in  their 
hnsiness.  He  trusted  that  the  Society  and  the  guilds 
would  go  together  in  this  matter. 

The  resolatioB  was  then   put,   and  carried  unani- 
mously. 

The  Right  Hon.  Sir  John  PaUngton,  Bart.,  H.P., 

proposed  the  third  resolution,  as  follows : — "  That  the 
Council  be  requested  to  form  a  committee,  consisting  of 
representatives  of  the  City  companies,  leading  manuAo- 
tnrers,  men  of  science,  and  members  of  the  Society  of 
Arts."  He  said  if  any  oUierargument  was  needed  in  fovour 
the  object  they  had  in  view  besides  that  contained  in  the 
first  phrase  of  the  printed  paper  which  was  distributed, 
namdy,  "  It  has  long  been  acknowledged  that  if  this 
connb^  is  efficiently  to  maintain  its  manufacturing 
sapremacy  in  the  market  of  the  world,  the  technical 
education  of  the  artisans  most  be  improved,"  it  would 
be  found  in  the  expressions  which  his  Royal  Highness 
had  read  horn  the  address  of  the  Prince  Consort  on  the 
snbject.  No  one  could  hear  those  addresses,  and  carefiUly 
consider  those  impressive  words,  without  feeling  that 
the  time  was  come  when  something  ought  to  be  done  on 
a  large  and  comprehensiye  scale  to  improve  and  en- 
courage the  techmcal  education  of  our  artisans.  For  a 
long  period  there  had  been  a  struggle  to  obtain 
elementary  education  for  the  people;  and  it  was  felt 
that  it  would  be  useless  to  attempt  much  in  the  way  of 
secondary  education  until  that  was  obtained ;  but  now  a 
great  Act  had  been  passed,  which  he  hoped  would  secure 
ue  elementary  education  of  the  people,  and  there- 
fore it  was  only  right  now  that  attention  should  be 
turned  to  this  object,  of  hardly  inferior  importance, 
of  encouraging  the  technical  education  of  the  people. 
He  must  say,  amongst  the  many  good  deeds  which  had 
been  undertdken  by  the  Society  of  Arts,  he  knew  of 
none  more  worthy  of  their  attention,  or  of  none  which, 
in  his  judgment,  was  more  likely  to  do  credit  to  them, 
and  to  give  permanent  and  real  encouragement  to  the 
welfue  of  the  people.  The  Lord  ChanceUor  had  spoken 
of  the  progress  which  had  been  made  between  1851  and 
1862,  and  ne  was  not  disposed  to  doubt  the  accuracy  of 
his  statements.  Ko  doubt  there  was  progress,  and  con- 
sidering what  was  done — a  great  deal  of  it  by  that 
Society  during  those  years — it  would  be  very  strange  if 
progress  had  not  been  made,  but  they  ought  not  to  rest 
centent  with  that.  He  might  turn  to  the  various  Inter- 
national Exhibitions  which  had  since  been  held,  espe- 
cially the  last  one  in  Paris,  and  reading  the  various 
reports  made  by  competent  judges  with  regard  to  the 
comparative  position  of  England,  it  would  be  found  that 
England  must  not  rest  content  with  the  progress  made 
between  1861  and  1862,  but  must  put  her  Siould^  to 
the  wheel,  if  we  did  not  wish  France,  Germany,  and 
other  countries  to  steal  ahead  of  us,  while  we  were 
under  the  impression  tiiat  we  were  regulating  the  manu- 
factures of  the  world.  Nothing  was  more  important 
for  this  purpose  than  to  devise  a  thorough  scheme  of 
technical  edncation ;  and  though  he  did  not  altogether 
api>roTe'of  the  word  which  had  been  introduced, 
which,  in  common  phrase,  was  rather  toe  much 
of  a  mouthful  for  most  people  to  pronounce 
comfortably,  they  must  not  forget  the  vast  im- 
nortance  of  the  thing  which  it  represented.  They 
had  heard  a  great  deal  about  the  City  guilds,  and  no 
one  was  more  ready  than  he  to  admire  them,  or  to  ac- 
knowledge the  noble  and  generous  use  they  made  of  the 
funds  at  their  command.  They  should  only  be  too  glad 
to  count  them  as  fellow-labourers  in  this,  and  he  hoped 
there  would  be  nothing  like  jealousy  between  them 
and  the  Society  or  the  admirable  institution  at  South 
Kensington, 

lord  Se  Lisle  seconded  the  resolntion,  which  was  put 
and  carried  nnanimmisly. 


The  report  of  the  Educational  Officer,  which  was  pub- 
lished in  last  week's  Journal,  was  then  taken  a<  mi,  tit 
Secretary  announcing  that  the  meeting  would  bo  gUd  tt 
hear  any  remarks  from  any  delegates  who  viahed  It 
speak  upon  any  point  mentioned  in  it. 

Xr.  Lawton  (Lancashire  and  Cheshire  Unioo)  aidb 
rose  to  state  that  it  was  the  general  opinion  in  the  fr 
trict  he  represented,  that  the  Society  Ind  made  a  pea 
mistake  in  deciding  to  discontinue  the  final  exanumtm 
Throughout  his  district  arrangements  had  been  carefoBj 
made  lor  years,  with  a  view  to  preparing  candiiiahi  Si 
the  special  subjects  in  the  Society  of  Arts'  propamB", 
and  in  one  particular  instance,  the  Salfora  WorkiEi 
Men's  Collie,  the  teachers  and  the  committee  had  gira 
their  particiuar  attention  to  it  for  a  long  time.  Heihow 
not  forget  going  into  that  College  last  winter,  and  Kai{ 
some  70  or  80  young  men,  from  18  to  21  yean  of  tp. 
under  special  instruction  in  arithmetic,  in  order  that  tliff 
might  be  thoroughly  prepared  for  the  Society's  oaniM- 
tion.     If  the  Council  had  been  prepared  to  «l)i** 
something  else  for  the  subjects,  which  were  now  '"'**; 
to  be  discontinued,  the  thing  would  appear  differmtl^K 
they  had  been  teaching  the  institutions  to  tnut  in  as 
The    committees    had   been    organisLUg  their  cIms 
with    a    view    to    preparing    for    these   OTiiniintiW 
and   only    two    years    ago    commercial  Frmi  "■ 
Qerman     examinations     nad     been     instibitri,  ■ 
professors  engaged   to  propare  pupils,  and  itf» 
Society  gave  notice  that  these  subjects  were  le  «*J 
oontinnM,and  that  in  future  the  especial  "i^f 
be  carried  on  by  South  Kensii^inn.    But  S«"r^ 
sington  did  not  take  arithmetic  except  in  "*'?" 
wi&  mathematical  algebra,  and  other  ■<>^J^^t!j 
did  it  take  book-keeping,  or  commercial  ^"1^7^ 
(Jerman,  and  consequently  it  was  earnestly  """TzJ 
the  Council  would  reconsider  the  matter,  •"''  ""^ 
or  no,  under  the  circumstances,  these  PoP?'" ."JS 
might  not  be  continued.    He  felt  persuaded  thM»»^ 
be  done,  especially  when  it  was  known  that  P^'T 
torers  and  merchants  had  stamped  a  commercial  n» 
on  the  Society  of  Arts'  certificate  over  and  ^"^ 
other  in  the  large  commercial  cities.  In  the  cotton  »»J 
and  wardiouaes  in  Lancashire,  any  young  man  i|M 
obtained  the  Society  of  Arts'  certificate  «?w»y»  »J°,  jj 
preference  given  to  him  over  other  '•"^''^{''ii'J^ 
knew  a  large  cotton  mill  in  the  neighbourhood,  "ir 
for  nearly  12  years  not  a  single  situation  olvm^.^ 
counting-house  had  been  held  by  any  youig  ■t'i^. 
could  not  produce  a  Society  of  Arts'  certificate  m^ 
keeping.     The  young  men,  therefore,  felt  the  «»??r^ 
of  the   examination,  and  for  their  sake  Mpea»"J 
hoped  the  Council  would  reconsider  the  matter. 

The  Beoretary  said  he  had  received,  since  the  ootiW; 
tion  had  gone  out,  about  22  letters  from ^*"'':^T^ 
tions,  asking  that  the  decision  should  be  re-«"*°°!j  i, 
a  CouncU  meeting  was  therefore  •VX^^.'^^Zi^ 
Monday  next,  to  take  all  these  letters  snd  woonun—- 
tions  into  their  consideration.  ■ntt' 

The  Eev.  C.  Xackaasie  said  he  should  be  ^<^'^^ 
say  one  word  which  might  appear  nngf?*" ,,  „  tk 
Council,  but  he  should  be  hardly  true  to  hu""*"  ^ 
Institution  he  represented  if  he  did  not  urge  ^^^\i, 
very  earnestly  to  reconsider  this  "•'*?',]"^^unhiati<"' 
disposition  towards  those  who  wished  tto  '^^^T^m 
continued.  He  did  not  feel  that  he  had  *^y?^  ^ 
the  Council,  and  should  not  be  disposed  »>  nna  '  ^^  j, 
them,  whatever  their  decision,  '•^  ,^7jono;'"' 
acting  ungratefully  for  what  they  had  "'^l^.  gatta 
at  the  same  time  he  did  be^  them  to  i*""""  f  the  d»y- 
and  its  importance  to  the  rising  young  taea  _^ 
He  would  also  submit  to  Uiem  '^,^„Bthe«" 
work  they  had  taken  a  lead,  which  ''"  P\,erto»«  " 
character,  and.  made  them  the  most  P"P^^iUi«o •» 
conduct  the  examinations,  jbst  ■*  ^'f^  techu"''*''*^ 
be  the  proper  persons  to  conduct  toe  ^jj^  |ke 
edncation,  because  they  were,  from  tnw  y^ 
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xxkost  independent  and  impartial.  Penonally,  it  did  not 
so  mDch  signify  to  him,  because  there  was  already  an 
orsaniged  body  ready  to  conduct  the  examinations  in  his 
o  wu  institution,  but  he  should  be  very  sorry  in  any  way  to 
<50«iie  into  competition  with  the  Society  of  Arts,  or  seem 
■fco  invade  their  province.  After  the  intimation  from  the 
^4ecr«tary  he  would  not  say  any  more. 

3[r.  numiM  Webster,  Q.C.,  as  an  old  member  of  the 
&}o«iety,8aid  he  could  not  but  think,  if  the  decision  just  re- 
ferred to  ware  carried  out,  it  would  be  amost  fiatsJ  mistake. 
TThe  examinations  had  succeeded  to  a  great  extent,  and 
suxely  they  ought  not  to  be  dropped  until  some  substi- 
-tuta  was  found  for  them.     There  was  a  clear  field  for 
Isoth  technological    and    other  examinations.      Every 
'person  who  expected  to  hold  any  important  position  in 
society  most,  in  addition  to  reading,  writing,  and  arith- 
jnetie,  know  something  else.     What  that  else  might  be, 
■wrhen  he  had  been  instructed  in  those  three  elementary 
tmtnches,  and  had  added  thereto  some  special  knowledge, 
aoch  aa  ^;eometry,  which,  to  his  mind,  was  the  most 
ixnportant  feature  of  education,  or  mensuration,  survey- 
ing, chemistry,  or  some  language,  then  he  was  in  a  posi- 
tion in  which  he  thought  the  Society  should  enable  him 
to  obtain  such  a  degree  of  merit  as  his  attainments  would 
entitle  him  to.     Those  particular  subjects  were  clearly 
diotinct  from  technology,  as  it  wag  called,  which  related 
to  speoialknowledge  in  some  particular  art;  whereas  this 
■wta  aimply  one  step  beyond  that  elementary  education 
•which  eveiy  young  man  ought  to  obtain,  and  to  have 
made  considerable  advance  in.     He  trusted,  therefore, 
that  the  Council  would  reconsider  this  matter,  and  would 
not  abandon  it  until  they  saw  some  substitute  provided. 

Mr.  Bdwin  Chadwick,  C.B.,  .said  he  was  quite  sure  the 
CooncS  would  fully  consider  all  representations  made  to 
them  on  this  subject,  but  it  was  only  due  to  them  to 
state  that,  at  the  time  these  examinations  were  instituted, 
there  were  very  few,  if  any,  local  examinations  at  all,  and  a 
vary  small  amount  of  provision  for  anything  analogous 
to  that  which  the  Societj;  undertook.  Recently,  how- 
ever, in  Manchester,  considerable  local  exertions  were 
being  made,  by  the  foundation  of  Owens  College,  which 
■was  really  a  middle-class  college,  and  in  other  institu- 
tions throughout  the  country,  to  provide  technical  educa- 
tion, and  It  was  in  view  of  these  local  examinations 
tmt  lie  Council  thought  the  time  had  come 
^lien  it  might  devolve  upon  these  manufacturing 
diabicta  themselves  to  do  what  was  so  manifestly 
ihor  own  interest  they  should  do.  He  would  add 
that  at  the  present  time  there  was  great  difficulty  in 
finding  in  and  about  Manchester  men  fitted  to  take  lead- 
ing positions  in  manufactories.  He  knew  of  one  instance 
where  they  had  been  obliged,  from  the  default  of  English- 
men to  take  positions  of  foremen,  to  employ  foreigners. 
He  Mid  thiswith  no  jealousy  of  the  intrusion  of  foreigners 
into  England,  but  to  show  the  state  of  things,  and  that 
local  exertion  to  meet  the  case  was  necessary.  No  doubt 
if  it  was  thought  that  it  could  be  done  better  by  the 
Sodaty  he  waa  sure  the  Council  would  be  quite  willing  to 
oo-opj^ato  with  them.  As  to  the  necessity  of  the  case, 
he  might  state  that  in  one  manufactory,  where  70  or  80 
workmen  were  wanted  for  a  scientific  branch  of  industry, 
only  30  Englishmen  could  be  obtained,  but,  fortunately, 
ae  it  happened,  some  educated  Crennans,  who  were  at  the 
time  diiven  from  Paris,  came  in  to  supply  the  deficiency. 

Kr.  Levy  (of  the  Birkbeck  Institution  and  City  of 
liOndon  College)  said  the  Institutions  which  he  re- 
preMnted  wonld  probably  sufier  less  than  any  other  by 
tha  withdrawal  of  the  examinations  referred  to,  inaa- 
omch  as  thejr  had  competent  examining  bodies  of  their 
own ;_  but  still,  he  felt  he  should  be  disloyal  to  the 
aodetics  throup^hout  the  country  if  he  did  not  say  at 
once  that,  in  his  opinion,  great  mischief  would  be  done 
by  the  conrse  which  the  Ciouncil  proposed  to  adopt.  At 
the  same  time  it  appeared  to  him  it  was  only  what 
might  have  been  expected,  for  when,  at  a  former  period, 


a  large  nnmber  of  the  subjects  had  been  withdrawn,  it 
appeared  to  him  only  the  beginning  of  the  end,  and  that 
South  Kensington  would  evidently  absorb  the  whole.  He 
ibought,  however,  it  was  a  great  mistake  for  the  Society 
of  Arts  to  give  up  their  examinations  until  South  Ken- 
sington was  prepared  to  take  up  the  whole  of  the 
subjects  in  which  they  had  been  accustomed  to  examine ; 
though,  if  they  had  been  prepared  to  do  so,  Uie  Council 
would,  no  doubt,  do  well  to  turn  their  attention  to  some- 
thing else,  for  there  was  no  benefit  in  two  or  more  bodies 
doing  the  same  work. 

K^'or-Oeneral  Eardley-Wilmot  said,  as  Chairman  of 
the  Council,  he  could  assure  the  meeting  that  the  matter 
would  receive  the  most  careful  attention  frxim  tile 
Council,  and  therefore  he  did  not  think  it  necessary  to 
discuss  the  subject  more.  He  concluded  the  business  of 
the  meeting  by  proposing  a  cordial  vote  of  thanks  to  His 
Boyal  Highness  Prince  Arthur,  for  his  kindness  in  pre- 
siding over  their  deliberations,  and  for  the  great  readi- 
ness with  which  he  was  always  anxioua  to  further  the 
great  objects  which  the  Society  had  in  view,  namely,  the 
promotion  of  art,  science,  and  commerce. 

Lord  Henry  G.  Lennox,  H.F.,  in  seconding  the  motion, 
said  that,  aa  Chairman  of  the  Council  for  the  previous  four 
y  eais,  he  must  say  that  they  felt  great  pride  in  the  meeting 
which  had  assembled  that  day  to  crown  the  edifice,  the 
foundation-stone  of  which  was  laid  amidst  great  difficulties 
gome  years  before.  From  what  had  fallen  f^-om  the  present 
Chairman  of  the  Council,  and  also  from  other  speakers, 
the  meeting  would  be  aware  how  glad  the  Council  were 
to  find  that  their  efforts  had  been,  and  still  were,  appre- 
ciated in«the  various  manufacturing  districte,  and  it 
would  still  be  their  anxious  desire  that  no  effort  should 
be  spared  on  their  part  to  complete  the  good  work 
which  had  been  begun.  He  could  not  but  look 
upon  the  presence  of  His  Boyal  Highness  that 
day  as  a  fresh  bond  of  union  between  the  So- 
ciety of  Arts  and  the  South  Kensington  Museum, 
and  he  was  quite  sure  that  such  a  thing  as  jealousy 
between  the  two  institutions  would  be  allowed  na  longer 
to  exist,  especially  now  that  South  Kensington  had  spr^d 
its  wings  over  Bethnal-green,  and  been  the  means  of 
giving  the  working  men  in  the  East  of  London  one  of 
Uie  richest  treats  ever  enjoyed  in  any  country  in  the 
world. 

The  resolution  having  been  passed, 

Hit  Boyal  Highness  said: — Ladies  and  gentleman, — 
As  it  is  getting  late,  I  will  only  thank  you  very  much 
for  tile  kind  manner  in  which  yon  have  received  me 
to-day,  and  beg  to  assure  you  it  has  given  me  great 
pleasure  to  have  taken  ever  so  small  a  part  ip  Uie 
proceedings. 


CANTOR  LEOTXrSEB. 

MECHANISM. 


By  the  Sev.  Arthur  Bigg,  X.A. 
workmen  were  wanted  for  a  scientific  branch  of  industiT, 'I'^'^rvRS  YI. — Dbliveebd  Mokbat,  Mabcr  11,  1872. 

The  subject  of  this  evening's  lecture  is,  "Adjusting 


and  Regulating  Mechanism,  Straight  Line 
Epicydic  Trains,  and  Differential  Mechanism." 

Adjusting  mechanism  relates  to  those  contrivames  by 
means  of  which  one  part  of  the  mechanism  is  arranged 
and  fitted  to  another  part.  Begulating  mechanism 
includes  contrivances  by  which  the  velocify  and  power 
of  the  machinery  is  duly  adapted  to  the  varying  work 
put  upon  it. 

Adjustments  are  generally  introduced  and  adapted  to 
each  machine  by  the  maker,  and  access  to  such  ad- 
justmente  is  not  often  required  by  the  user.  Mechanism 
is  regulated  by  contrivances,  some  of  which  are  arranged 
by  hand,  and  others  are  self-acting,  called  into  play  by 
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the  machine  itself^  consequent  upon  the  vork  it  is 
required  to  perform  or  abandon. 

To  take  one  example  common  to  both,  the  fly-wheel 
of  a  lar^  steam-engine  is  really  an  adjusting  piece  of 
mechanism.  The  fly-wheel  in  the  striking  part  of  a 
dock,  which  is  properly  called  a  fly,  rather  than  a  fly- 
wheel, is  a  piece  of  regulating  mechanism,  and  yet  they 
are  both  "  nys."  The  fly-wheel  in  a  laree  steam-engine 
receives  any  excess  of  what  may  be  styled  surplus  power 
which  is  conveyed  to  it  by  the  machinenr  before 
the  governors  begin  to  regulate  the  motion.  The  fly  in 
the  striking  part  of  a  clock  determines  the  rate  at  which 
the  blows  are  g^ven  upon  the  bell ;  similarly  with  the 
fly  in  a  musical  box.  If  the  time  of  the  music  is  too 
fast  or  too  slow,  it  is  brought  to  its  propeV  rate  by  means 
of  the  fly.  Therefore,  we  have  the  fly  acting  the  part  of 
an  adjusting  piece  of  mechanism,  and  we  have  it  also 
acting  the  part  of  a  regulating  piece  of  mechanism. 
That  it  is  not  the  regulator  in  the  steam-engine  is  very 
clear,  because  the  regulating  machinery  of  the  steam- 
engine  is  the  governor.  That  it  is  the  regulator  in  the 
striking  part  of  a  clock  is  clear,  because,  if  you  alter  the 
angle  of  the  blades  of  the  fly ,  or  if  you  alter  the  friction  of 
the  spring  that  holds  it  to  the  arbor  on  which  it  rotates, 
the  rate  at  which  the  hammer  &ll8  on  the  bell  is  imme- 
diately accelerated  or  retarded. 

Then,  as  regards  regulating  mechanism,  pendulums 
are  in  clocks  the  regulators  of  the  going  part,  the  fly 
regulating  the  striking  part.  As  an  adjusting  piece  of 
meobanism  the  fusee  barrel  may  be  instanced.    Hcte  is 

f  10.  46. 


a  fusee  barrel  of  a  watch  or  clock,  in  which  motion  is 
caused  by  a  coiled  spring.  It  is  apparently  a  cone, 
but,  in  reality,  a  hyperbola.  The  reason  of  the  barrel 
being  adjusted  in  such  a  watch  or  clock  to  a  particular 
curve  is,  that  it  is  moved  by  a  spring,  and  the  pressure 
of  that  spring  varies  every  instant,  because,  when  a 
spring  has  nearly  uncoiled  itself,  it  is  not  so  powerful  as 
when  fully  coiled  by  winding.  On  the  table  is  the 
apparatus  on  a  large  scale.  Within  an  open  cylindrical 
box  is  a  loose,  uncoiled  spring,  and  around  the  outside  of 
the  cylinder  is  a  strong  string,  having  one  end  fastened  to 
the  box  and  the  other  to  the  lower  or  broader  part  of 
the  fusee.  If  the  fusee  barrel  be  so  turned  as  to  gather 
up  the  string,  then  the  spring  within  will  be  tightly 
coiled. 

A  reference  to  these  diagrams,  representing  strings 
pulling  at  the  circumferences  of  circles  of  difierent  radii, 
may  show  the  relation  between  the  box  in  which  the 
spnng  is  ooiled  and  the  fusee,  through  the  agency  of 
which  the  energy  of  the  spring  is  communicated  to  the 
wheels.  Now,  the  rate  at  which  the  power  of  the  spring 
to  pull  at  the  string  decreases,  may  be  determined  cither 
experimentally  or  mathematically.  Suppose  the  radii  of 
these  circles  or,  as  they  may  be  called,  the  arms,  at  which 
the  string  pulls,  be  so  drawn  that  the  power  of  the  spring, 
as  determined  mathematically,  multiplied  by  the  length 
of  the  radius  or  arm,  is  always  the  same ;  for  example, 
if  the  pull  of  the  string  were,  say  12  lbs.,  and  the  length 
of  the  arm  1  in. ;  then  if  the  pull  were  9  lbs.,  the  arm 
would  be  l^in.;  if  the  pull  were  6  lbs.,  the  arm  would 
be  2  in. ;  if  4  lbs.,  then  3  in. ;  if  2  lbs.,  then  6  in. ;  &c. 
Impressing  this  Uw  upon  a  figure  which  permits  the 


string  thus  to  act  at  the  requisite  arma,  tha  mathe- 
matician tells  the  mechanician  that  the  figure  is  th&t  o( 
the  hyperbolic  fusee.  In  a  good  watch  or  spring  clock 
this  hyperbolic  form  of  the  fusee  is  preserved. 

Between  perfection  and  utility  there  ar«  many  grade*. 
Slight  deviations  from  the  true  form  of  the  hyperbolit 
cone  are  left  to  be  controlled  or  compensated  for  by  the 
action  of  the  regulating  balance-wheel  or  pendnlniiL 
This  compensating  action  between  carelessly  adjusted 
mechanism  and  r^ulating  mechanism  baa,  perhapa,  lei 
to  a  partial  negligence  of  the  true  form  of  the  fitaet- 
cone,  and  in  some  cases  to  the  dispensing  with  the  foHC, 
and  trusting  to  the  distribution  of  the  irreg;a]arity  of 
the  spring  by  spreading  it  through  a  long  spring,  and 
using  only  a  portion  of  the  uncoUing  power.  For  com- 
mon watches,  or  so-called  clocks,  which  are  bought  tot 
ornament  and  not  for  use,  and  which,  by  going  too  fast 
when  first  wound  up,  and  too  slow  before  being  mraod 
up  again,  yet  satisfy  their  owners,  the  money  ■value  of 
the  fusee  is  saved  at  the  cost  of  the  owner's  time,  -whirh. 
probably,  is  of  even  less  value.  In  clocks  this  form  c< 
fusee  is  not  raquired,  because  the  energy  of  gravity  os 
the  weight  is  constant,  and,  therefore,  the  form  of  tbt 
barrel  on  which  the  cord  or  chain  acts  is  a  true  cylinder 
As,  however,  the  energy  of  gravity  is  always  down- 
wards, a  clock  could  not  be  in  the  varying  positioni 
which  watches  frequently  occupy. 

The  fusee,  &c.,  may  be  regarded  as  a  piece  of  adjostiiij; 
mechanism.    It  is  introduced  by  the  maker,  &nd  thf 
user  of  the  watch  does  not  meddle  with  it.     Neiliier  ttf 
spring  which  acts  upon  it  nor  the  form  of  it  nuj  be  pt- 
feet,  and  yet  the  imperfections  may  be  smnU. 


Fio.  47. 


Fig.  47  is  a  form  of  fusee  used  in  cotton -spinning  mt- 
chinery.  In  speaking  of  difierential  mechanism  tovanls 
the  close  of  the  lecture,  it  may  be  needful  to  describe  thr 
process  by  which,  when  the  Uiread  has  been  twisted,  it 
is  "  run  in,"  and  so  supplied  to  the  bobbins.  He«Tr 
machinery  can  be  neither  suddenly  stopped  norsoddenlr 
moved.  So  many  bobbins  are  now  attached  to  one  car- 
riage, that  the  moving  carriage,  owing  to  its  weicht 
must  be  slowly  accelerated  and  slowly  retarded.  Thii 
is  accomplished  by  a  fusee^  formed  as  in  Fig.  47.  Atsunir 
that  the  end  towards  c  of  the  rope  is  tied  to  a  fixture. 
and  the  end  towards  d  attached  to  the  carriage.  If  aov 
the  shaft,  a  h,  rotate  uniformly,  the  velocity  of  the  car- 
riage will  be  slow  as  the  rope  first  begins  to  wind  on  at 
B  ;  it  will  be  accelerated  ss  the  rope  embrace*  a  circle  of 
larger  radius ;  it  will  be  retarded  as  the  rope  tcndj 
towards  a,  and  the  carriage  is  being  brought  to  reat. 


Fig.  48  is  a  form  of  adjusting  mechanism  called  Uooke't 
joint.  At  t>  d  and  c  e  are  jointa.  At  a  a  and  at  in 
shafts,  not  in  line  nor  Parallel  to  each  other.  If  it  be 
required  to  drive  the  shaft,  h  i,  by  means  of  a  a,  it  ms/ 
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be  done  by  Hooke's  joint.  It  mnst  not,  however,  be 
forgotten  that  the  mathematician  tella  na  that  when  the 
inclination  of  the  shafts  is  appreciable  the  velocity  ratio 
of  A  o,  B  i  is  not  constant.  This  adjusting  mechanism  is 
generally  used  in  turret  clocks,  especially  those  with  two 
or  more  faces.  Unless  provision  for  correcting  the 
irregnlaritiea  of  the  velocity -ratio  be  introduced,  it  may 
be  obaerved  tb»t  whilst  uie  fingers  of  four  clock  faces 
a^ree,  say,  at  the  hours  and  half-hours,  there  may  be  a 
minnte  or  more  of  difference  at  the  quarters.  Hence, 
in  reguLitiiig  a  watch  by  a  public  clock  with  more 
than  one  face,  it  is  well  to  do  ao  from  the  same  &ce 
and  at  the  aame  part  of  the  hoar. 

Fio.  49. 


There  is  here  another  piece  of  adjusting  mechanism, 
used  in  watches  and  musical-boxes.  Fig.  49  may  explain 
the  construction.  In  cases  where  there  is  no  fusee,  even 
with  every  care,  the  spring  might  be  wound  too  far,  and 
consequently  broken.  This  is  obviated  thus : — A,  Fig. 
49,  is  fastened  on  the  axle  which  coils  the  spring.  It 
will  be  observed  that  if  a  be  turned  in  direction  of  the 
arrow,  a  single  tooth  enters  the  space  at  d,  carrying  the 
concave  part,  a  b,  over  the  convex  edge  of  A.  When, 
however,  the  tooth  enters  the  next  space,  aah  f,  the 
motion  of  winding  the  spring  is  stopped,  because/;  is 
convez,  and  therefore  cannot  pass  the  convex  part  moved 
by  A. 

Before  taming  to  regulating  mechanism,  let  us  see 
hoir,  in  a  clock  or  watch,  this  mechanism  is  influenced 
by  the  moving  power.  K  the  regulating  mechanism 
can  eliminate  uie  defects  of  the  moving  and  adjusting 
mechanism,  the  going  of  the  watch  or  clock  will  be 
satia&ctory.  In  principle,  the  mode  of  communication 
between  the  moving  portion,  be  it  weight  or  spring,  and 
the  regulating  portion,  be  it  pendulum  or  balaace- wheel, 
is  the  same — simple,  and  yet  ever  receiving  suggestions 
for  improvement. 


Fig.  50  shows  the  principle.  The  wheel,  s,  with 
pecnuarly-shaped  teeth,  is  being  driven  byamovingpower 
in  the  direction  of  the  arrow.  It  is,  however,  locked  by 
the  anchor-shaped  piece,  a  c  b,  one  end  of  which  is 
always  between  two  teeth.  To  this  piece  is  connected 
the  regulating  mechanism — either  pendulum  or  balance- 
wheel.  In  the  figure  the  pendulum  or  balance-wheel 
is  supposed  to  be  swinging  in  the  direction  of  the  arrow, 
and  therefore  the  part  Kq  m  has  entered  between  two 
teeth,  and  so  locked  or  stopped  the  rotation  of  the  wheel, 
B.  When,  however,  the  swing  is  reversed,  the  portion 
A  7  m  will  be  mov^  from  between  the  teeth,  and  b  n  ^ 
will  enter,  the  extremity  of  the  tooth,  «,  fiUling  upon 
the  inner  slope  of  the  end  oi  ■a  n  p.  In  this  case, 
as  the  wheel,  b,  is  pressed  in  tiie  direction  of  the  arrow 
by  the  moving  power,  the  tooth,  at  n,  presses  along 
thealope,B  n,flins  impariinganimpulsetothe  pendulum 
or  balance- wheel  through  the  intervention  of  the  anchor- 
shaped  piece,  A  c  B.  ^os  the  tooth  at  n  escapee,  and 
then  the  wheel  is  locked  by  the  end  a  m,  and  the  tooth 
falling  on  this  end,  and  pressing  upon  the  curved  outer 
portion,  gives  an  impulse  to  the  pendulum  or  balance- 
wheel  in  a  direction  from  right  to  left. 

Although  the  contrivances  as  substitutes  for  the  fore- 
going simple  plan,  which  was  designed  by  Dr.  Hooke, 
who,  in  1684,  was  secretary  to  the  Ro^  Society^  of 
England,  have  been  very  numerous ;  yet  time  is  waniang 
to  enter,  even  briefly,  upon  the  reasoning  which  has  led 
to  many  suggestions  for  changes  in  the  form  both  of  the 
anchor  and  of  its  ends.  There  is,  however,  one  change 
which  is  now  so  universally  adopted  as  to  claim  a  ]»ss- 
ing  notice.    It  is  illustiated  in  Fig.  61.    A  comparison 

Fio.  61. 


J   *>> 


W^ 


of  this  with  Fig.  50  shows  a  difference  both  in  the  form 
of  the  teeth  and  of  the  ends  of  the  anchor.  It  must 
suffice  on  the  present  occasion  to  point  out  that  the  ends 
of  the  anchor,  as  at  A  and  ii,  in  Figs.  50  and  51,  are 
very  dififerenUy  formed.  In  Fig.  51  these  ends  ore  most 
carefully  outlined  by  a  ptur  of  compasses,  one  leg  of 
which  is  placed  on  c  as  a  centre.  The  consequence  of 
this  form  is,  that  when  the  end  of  the  tooth  slides  up  the 
anchor,  as,  for  example,  at  n,  in  Fig.  61,  there  is  no 
tendency  to  force  the  wheel  backwards.  It  therefore 
remains  at  rest,  when,  in  the  arrangement  in  Fig.  60,  it 
would  have  recoiled.  From  this  circumstance  the  con- 
trivance illustrated  by  Fig.  61  is  called  the  dead-btot 
escapement,  that  in  Fig.  60  being  called  the  retail  ts- 
capement. 

The  lecturer  illustrated  these  statements  by  appnratns 
on  the  table,  and  said: — Here  are  two  wheels  and 
anchors ;  observe  the  change  in  the  motion  of  this  clock 
finger  when  the  respective  pendulums  swing.    At  each 
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loctdng  of  a  tooth  of  the  one  there  is  a  slight  backward 
motion  of  the  finger ;  this  backward  motion  does  not 
take  place  in  the  other.  A  comparison  of  the  ends  of 
the  anchoia,  as  in  Fig.  S2,  may  make  the  difference 

Fio.  52. 


between  the  two  more  clear.  The  first  of  the  small 
figures  shows  a  tooth  slipping  off  an  arc  of  a  circle,  and 
beginning  to  press  vpon  the  slope,  n  p  ;  the  pressore 
continues  as  shown  in  the  second  figure.  The  third 
figure  shows  the  corresponding  end  of  the  r«coil  escape- 
ment. 

From  the  construction  of  the  mechanism,  it  is  obvious 
that  the  interval  between  the  detents  of  the  escapement 
determines,  of  course,  the  rate  at  which  the  wheel  re- 
volves, and  thus  there  are  second  and  half-second  pendu- 
lums. The  pendulum  and  balance-wheel  have  this  pro- 
perty, that  they  swing,  or  oscillate,  within  the  limit  of  a 
very  short  arc  at  the  same  rate,  whether  that  arc  be  in- 
creased or  decreased.  If,  for  example,  the  arc  of  oscilla- 
tion, or  swing  of  a  pendulum,  be  four  inches,  and  it  is 
increased  to  five  inches,  or  decreased  to  three  inches, 
no  difference  in  the  rate  of  the  swing  occurs.  Hence 
any  pressure  put  upon  those  pallets,  even  if  the  fusee 
barrel  was  not  duly  actuated,  would  expend  itself 
in  giving  a  longer  swing  to  the  pendulum  in 
a  clock,  or  a  greater  throw  to  the  balance-wh^  in  a 
watch.  Though  we  may  thus  increase  the  swing  of  a 
pendulum  or  the  throw  of  a  balance-wheel  (within  small 
limits),  we  do  not  alter  the  time  occupied  in  the  swing 
or  throw.  It  remains  the  same,  and  consequently,  what- 
ever sUght  error  might  have  been  made  in  the  adjusting 
mechanism,  the  interval  between  one  tooth  escaping 
and  the  next  remains  constant.  Thus  pendulums  and 
balance-whecds  regulate  the  rate  at  which  clocks  and 
watches  go. 

This  property  of  a  ball  swinging,  and  thereby  regu- 
lating motion,  is  that  on  which  we  are  dependent  in 
more  than  one  of  our  machines.  Here  are  what  are 
called  governor  balls — they  are,  in  fact,  neither  more 
nor  less  than  pendulums.  'Xhis  main  shaft  is  driven  by 
any  prime  mover,  which,  in  this  rase,  we  may  suppose 
to  be  a  steam  engine,  and  it  may  be  driven  at  a  varying 
velocity  depending  on  the  work.  If  that  work  is  suddenly 
thrown  off,  then  that  which  was  being  used  as  power 
becomes  changed  into  velocity,  and  sudi  velocity  affects 
those  balls.  If  the  shaft  is  turned  very  slowly  you  will 
observe  a  finger  pointer  passing  round  in  the  direction 
of  the  hands  of  a  watch.  If  the  velocity  is  increased,  the 
finger  pointer  becomes  stationary.  Observe,  the  velocity 
is  now  increased,  and  the  point^  has  ceased  to  travd. 
Now,  if  the  velocity  becomes  greater  than  it  should  be, 
owing  to  more  work  being  thrown  off  the  engine,  then 
the  finger  pointer  is  moved  in  the  reverse  direction. 
This  represents  the  action  which  takes  place  upon  the 
slide,  or,  as  it  is  sometimes  called,  the  "  throttle-valve," 
by  means  of  which  steam  is  admitted.     When  moved 


in  the  one  direction,  the  throttle-valve  adniitg  smt 
steam,  when  in  the  other  it  admits  lees ;  and  tha  i 
reg^ulation  takes  place  dependent  upon  the  vatial  & 
tance  of  these  pendulum  balls  below  the  point  of  nipa- 
sion.  You  may  see  this  peculiarity  by  taking  a  piece «: 
string  in  your  hand,  attaching  a  weight  to  it,  and  swing- 
ing it  backwards  and  forwards.  As  the  string  ia  allovtd 
to  lengthen,  you  will  find  the  oscillations  of  the  vaglt 
become  slower,  and  as  the  string  is  shortened  they  becon 
quicker. 

There  are  other  machines  requiring  regulating  *bi4 
although  operated  upon  by  an  arrangement  the  asme  i: 
principle  with  that  described,  is  very  diffenot  in  ia 
application  to  the  machinery.    On  this  diagiam  an  tv. 
drawines  of  large  water-wheels.     It  is  quite  at  neoils! 
to  re^nuate  watOT- wheels  as  steam  engines.    Ubaem  it 
the  nm  of  the  largo  wheel  there  are  internal  teeth,  tfe* 
teeth  act  upon  a  pinion,  which  is,  therefore,  diiroi  «• 
a  much  higher  velocity  than  that  at  which  the  vboi 
moves.    XJpon  this  pinion  there  is  a  shaft  driyiii;  tb 
machinery,  say  of  a  corn-mill.    It  may  be  dririug  y" 
pairs  of  stones,  and  if  one,  two,  three,  or  twenty  pf 
of  stones  were  thrown  out  of  gear,  that  wheel  »i«ii 
revolve  so  fast  as  to  damage — probably  set  fin  to- 
part  of  the  machinenr.    Therefore  it  is  necessa^  to  re- 
gulate the  sluice  suppl}ring  the  water.   "We  may  laof"'' 
principle  shown  in  the  governor  balls ;  bat  isiw  e 
having  to  deal  with  a  light  slide  or  throttle  nli»^ 
mitting  or  excluding  steam,  we  have  to  deal  villi  i  <^ 
heavy  piece  of  work  in  the  shape  of  a  wats'^' 
which  IS  drawn  as  p  artly  counterpoised  by « "^ 
The  way  in  which  t  he  sluice  is  moved  is  'f'' j 
ingenious.    Here  arc  two  governor  balls — tn  b!  ■* 
for  symmetry  or  equilibrium  ;  one  ball,  as  inaW*'*' 
would  be  sufficient— tcting  as  ia  the  other  ca»  y^ 
fly  out,  it  indicates  tKit  the  water-wheel  ia  P**!?* 
fast ;  if  they  fall  down,  the  wheel   is  going  too  w*- 
There  is  a  piece  of  mecha.-vism  which  Jmock>a*»* 
or  other  of  two  clutches — these  act  upon  '"'^''''fT* 
shown.    The  governor  balls  of  the  steam  engine  «tla 
own  work  ;  there  is  no  power  requisite  beyond  tW  -• 
the  centrifugal  action  of   the   govemora  theo»"' 
but  in  this  particular  case  it  is  needtul  that  tlie  ^- 
vemors  should  send,  as   it  were,  a  telegram  toit 
machinery,   and    the    machinery,  obeying  the  on* 
should  so  adapt  itself  as  to  raise  or  lower  the  «** 
Now,  the  governors  knock  aside  a  clutch  "'"'J^'? 
cog-wheels    into   gear,    working    in   either  *'^J 
as  moved  to   the  right  or  left ;   then  tb«  ffladuo^ 
in    miU  the  acts   upon   the  sluice  according  to  v 
requirements.    When  the  clutch  is  in  an  intann*^ 
position,  neither  of  the  cog-wheels  are  in  motion,    l 
it  is  that  the  governors  in  this  case  do  not  act  "P^if 
sluice,    but   cause   machinery  to  do  the  work.  ^ 
govemoif  declares  when  the  work  is  to  he  done;  •" 
machineiy  obeys  and  doea  it.  .^^ 

There  is  another  mode  of  i«galating  steam  n*=|*??' 
called  a  cataract.  That  is  done  *»y  •U"*''*  fliS^ 
quantity  of  water  to  flow  through  an  orifice,  ""f*^ 
gines  used  for  pumping  water  out  of  mines  are  V"^ 
regulated  in  this  way.  Itiatheoldclepsydraorw»teMi» 
principle.  For  an  accurate  measure  of  short  ^~^ 
of  time,  as,  for  example,  seconds  or  fractionsl  j«« 
seconds,  the  dropping  of  water  admits  of  f''^^ 
reckoning  than  the  beata  of  a  pendulum.  "^"^'^^ 
regulated,  fires  are  regulated,  and  many  wiei  ^^ 
and  there  are  regulators  for  the  amount  of  raei  'j^ 
put  upon  the  fire.  These  regulators  »w  ."?*"?  mik* 
nected  more  or  less  with  the  pendulum  principle.  A  ^Tji 
which  thefuelisregulated  is  byahopperftomwhiM^ 
quantities  of  fuel  are  injected,  according  to  J^Vv^ 
ments  of  the  manufactory.  Those  who  »recon««»J^ 
firing  in  the  districts  where  •teamengin«sni"*^^ 
find  that  a  large  amount  of  clinker  is  formed,  T^^Lia. 
up  the  fire-grate  bars,  so  excluding  sir,  "'°P^Aa«»a 
tion,  wasting  coal,  and  prodnciag  no  ''*■'•,  ?^  jja  l"'' 
I  peculiar  arrangement,  which  was  illn'b*'*""^ 
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viotu  lecture,  for  oTercoming  this  diCBculty.  There  are  two 
parallel  screws  upon  which  the  bars  are  laid.  These 
bars  travel  towarchi  the  back  of  the  foroace  as  the  screws 
revolve,  and  when  they  have  reached  the  end  of  the 
furnace  the  bars  are  not  pamllel  to  each  other  as  they 
have  been  hitherto.  These  two  screws,  which,  from  the 
irregular  motion  produced  in  the  bars,  are  called 
"  drunken"  screws,  put  the  bars  completely  out  of  their 
parallelism,  putting  one  in  one  direction  and  one  in 
Hnother,  thus  the  bars  being  twisted,  the  clinkers  are 
broken  off,  the  current  of  air  is  kept  free,  and  the  fire 
bums  brightly. 

Now,  we  will  come  to  another  class  of  adjusting 
mechanism.  In  the  stcam-ongino  and  other  cases  it  is 
noodfulto  convert  a  rectilineal  motion  into  a  circular 
one.  That  is  done  in  a  majority  of  steam-engines,  or 
was  a  few  years  ago,  at  any  rate,  by  what  is  called  a 
parallel  motion.  It  is  really  a  link  motion,  and  is  that 
which  upon  the  syllabus  is  called  a  straight-line  motion. 
On  the  tables  are  models  of  the  ordinary  beam-engine 
and  the  ordinary  marine-engine  and  others.  If  atten- 
tion be  con&ned  to  these  parts  only  which  are  concerned 
in  the  motion  we  are  now  considering,  we  shall  see  a 
figure  like  this  formed  by  links : — 


iJuppose  the  two  horizontal  lines  of  the  Z  to  be  movable 
about  their  ends,  the  diagonal  bar  being  jointed  to  these 
two.  If  now  the  diagonu  piece  were  removed,  the  hori- 
zontal lines  would  describe  arcs  of  circles  having  their 
convexities  turned  towards  each  other ;  and  the  question 
arises  can  the  mathematical  mechanician,  for  we  are 
here  quite  dependent  upon  him,  tell  us  how,  out  of 
those  two  ai-cs  of  circles,  to  get  a  straight  line.  The 
diagram  (Fig.  d3)  may  make  the  meaning  more  clear. 


Fio.  53. 


A  a  and  and  h  b  are  the  two  bars  movable  about  A  and  b 
as  centres.  The  extremities,  a  and  i,  are  connected  by 
the  link  a  i,  jointed  at  a  and  b.  Of  this  link,  c  is  the 
middle  point.  If  now  a  a  and  »  b  were  cut  out  in  card- 
board or  wood  of  equal  leng^ths,  as  they  arc  here  in  iron, 
and  if  they  are  connected  as  at  a  J,  and  placed  on  the 
paper  of  a  drawing-board,  having  drawing-pins  put  in  it 
at  A  and  h  ;  then,  on  placing  a  pencil  at  c,  and  allowing 
the  combination  to  move  into  all  the  positions  to  which 
it  can  be  moved,  a  curved  line  like  the  figure  of  eight, 
as  shown  in  the  diagram,  will  be  traced. 

The  mathematician  informs  the  mechanician  that  the 
portion  of  this  figure  eight,  from  e  to  d  (Fig.  S3),  is  a 
straight  line  or  very  nearly  one.     The  mechanician, 


wishful  to  get  a  straight  line,  formed  by  pieces  of 
mechanism  moving  in  arcs  of  circles,  gladly  accept  the 
mathematician's  decision,  and  therefore  takes  the  portion 
of  the  figure  eight  indicated.  This  arrangement  has 
formed  the  basis  of  all  the  parallel  motions  applied  to 
beam-engines  of  any  size.  It  is  rendered  necessary  in 
order  to  obviate  as  far  as  possible  any  oblique  strain 
upon  the  piston,  r,  consequent  upon  the  pressure  com- 
municated by  the  steam  ttirough  the  piston,  i',  and  the 
link,  ce,  U>  the  crank,  k  e  (Fig.  o3).  Improvements  in 
manufacturing  processes,  and  the  change  of  form  now 
gfiven  to  steam-engines,  have,  to  some  extent,  relieved 
mechanicians  from  providing  for  the  path  of  c  (Fig. 
b'i)  by  links  or  other  moving  parts.  Bars  which  g^ide 
and  so  compel  i;  to  move  in  a  straight  line,  are  dis- 
placing  the  simple  and  ingenious  mathematical  mecha- 
nism of  parallel  motions. 

There  is  one  parallel  motion  which,  for  its  beautiful 
simplicity  and  oven  antiqnit}-,  still  chdms  approval  and 
admiration  by  those  who  can  admire  the  subtle  niceties 
from  observance  of  which  so  much  that  is  valuable  may 
be  obtained  in  mechanism.  In  this  case  one  extremiU*  of 
the  beam  of  the  engine  is  carried  by  a  long  rocking  bar, 
and  therefore  if  this  long  rocking  oar  osculate  through 
a  very  small  arc,  the  extremity  of  the  beam  will  describe 
what  is  practically  a  short,  straight  line. 

The  lecturer  here  referred  to  models  on  the  table,  and 
added,  this  is  a  motion  generally  met  with  in  a  form 
of  engine  called  a  "  grasshopper  engine."  Useful  and 
modern  some  may  consider  it,  nevertheless  it  is  found  in 
the  oldest  locomotive  in  existence,  called  the  "  Wylaw" 
engine,  and  by  the  people  in  the  North  "  Puffing  Billy." 
This  locomotive  was  running  about  the  year  1813,  and 
"  Pufiiiu;  BiUy  "  worked  hard  until  1862.  It  was  then 
removed  to  tho  Patent  Museum  at  South  Kensington, 
where  it  is  now ;  and  "  PufBng  Billy  "  has  this  peculiar 
and  scientifically  ingenious  parallel  motion. 

Epicyclie  Mcc'ianiam. — Continuity  and  yet  variet  y  in 
the  paUi  of  the  point  in  which  we  can  aggregate  various 
mechanistic  arrangements,  is  not  usually  required.  Those, 
however,  who  have  employed  themselves  in  this  direction 
have  presented  us  with  examples  of  marvellous  beauty, 
simphcity,  regularity,  and  complexity.  The  employment 
of  these  epicyclic  combinations,  for  utility  rather  than 
ornament,  must  be  our  purpose. 

If  a  circle  roll  upon  a  straight  line,  a  fixed  point  in 
the  circumference  of  that  circle  describes,  in  common 
parlance,  a  cycloid.  If  it  roll  round  another  circle,  the 
point  would  describe  what  is  called  an  epicycloid.  Here 
are  two  circles  of  equal  size,  tho  lower  one  is  fixed  aad 
immovable,  but  the  upper  one  revolves  round  the  lower 
one.  Obsorre  what  takes  place.  This  piece  of  paper, 
shaped  as  an  arrow  at  one  point  in  the  circumference  of 
the  upper  wheel,  is  now  pointing  in  this  direction.  If 
the  revolution  round  the  fixed  wheel  be  continued,  you 
will  find  the  arrow  pointing  in  the  same  direction  when 
it  has  gone  half-way  round,  and  turning  it  further  it  con- 
tinues pointing  in  Uie  same  direction,  so  that  one  revolu- 
tion of  the  wheel  round  the  lower,  or  fixed  wheel,  pro- 
duced twe  revolutions  in  the  upper  wheel.  This  motion 
is  called  an  epicycloid  motion,  a  wheel  rolling  upon  a 
wheel.  If,  instead  of  having  two  equal  wheels  only 
upon  the  second,  a  third  equal  wheel  is  put  on  to  roll,  we 
meet  with  another  property.  That  arrow  pointer  is  now 
in  an  observed  direction,  and  continues  so  although 
tnmed  completely  round,  so  that,  as  far  as  we  are  rela- 
tively concerned,  this  wheel  has  not  moved,  that  is  to 
say,  this  third  wheel  has  always  turned  the  same  part 
towards  each  person  in  the  room.  Hence,  without  entor- 
into  further  details,  there  arc  clearly  some  very  peculiar 
movements  resulting  &om  this  most  simple  form  of 
epicyclic  motion.  There  are  others  before  us  here.  Instead 
ofletting  the  wheel  roll  upon  another  whed,  we  may 
let  it  roll  upon  a  straight  line,  and  some  curious  results 
flow  from  it.  Here  is  a  model  which  was  intended  and  ex- 
pected to  revolutionize  our  former  modes  of  travelling. 
Here  is  a  wheel  with  a  cord  passing  round  two  wheels  of 
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different  diameten,  in  this  respect  snggestive  of  the  douUe 
or  Chinese  windlass,  also  of  Weston's  pulley-blocks.  The 
same  cord  is  continued  round  a  small  wheel  at  each  end, 
ao  that  by  turning  a  handle  on  the  axle  of  one  of  the 
small  wheels,  motion  is  communicated  to  the  compoond 
or  double  wheel.  Fixed  to  this  compound  wheel  is  a 
third  one,  which  is  supposed  to  be  the  wheel  of  a  carriage. 
The  annexed  diagram,  Figs.  54  and  55,  may  make  the 
construction  of  the  apparatus  clear  to  a  reader,  a  p  is 
the  base,  carrying  a  plane  board,  p  s,  as  shown  in  Fig. 


^5.  The  three  wheels,  w,  x,  t,  are  rigidly  connected, 
^d  move  as  one  about  the  axle,  a,  whidi  is  not  in  uj 
way  attached  to  the  back  board,  p  s.  w  is  a  plane  nheel, 
and  is  supposed  to  be  an  ordinary  carriage  wheel,  x  and 
y  are  grooved  alike,  but  differ  in  diameter.  At  the  ex- 
tremities of  the  board,  p  s  (which,  for  an  experimentil 
purpose,  maybe  from  five  to  six  feet  long,  and  nine  or 
10  inches  broad),  are  placed  two  pullies,  x  r,  grooved,  u 
are  the  pullies,  x  y.  The  diameter  of  s  r  is  eqiil  to 
Bc — the  difference  of  the  radii  of  the  pullies,  x  t. 


Fio.  64. 


Fio65. 


An  endless  band  or  cord  passes  in  the  order  of  the 
letters  thus,  b,  n,  y,  »,  r,  c,  x,  c,  a,  b.  Although  not 
essential,  it  may  be  desirable  to  form  a  small  groove  in 
the  base-board  for  the  wheel,  w,  as  shown  in  the  section 
Fig.  56,  and  also  indicated  by  the  lower  dotted  line  in 
Pig.  64. 

If  motion  be  communicated  to  the  cord  in  the  direction 
indicated  by  the  arrows  at  k  k,  the  system  w  x  y,  will 
be  moved  at  a  high  velocity,  and  as  Oie  velocity  of  the 
axle.  A,  is  the  velocity  of  the  carriage,  tie  space  passed 
through  will  far  exceed  that  of  the  rope  employed.* 
What  great  expectations  were  once  formed  of  this  almost 
forgotten  mechanism  may  bo  seen  firom  a  perusal  of  a 
brief  extract  in  the  report  to  the  British  Association  in 
1833. 

The  invention  is  ealled  an  "  admirable  one,"  and  it  is 
suggested  as  a  plan  upon  which  a  system  of  carriages 
should  be  arranged  between  London  and  Edinburgh, 
and  the  last  sentence  runs  thus : — "In  this  way  388 horses, 
each  acting  at  his  most  effective  or  walking  pace  of  2J 
miles  per  hour,  on  a  mile  of  road,  might  easily  drive  a 
coach  containing  8  persons  from  London  to  Edinburgh 
in  1 3  hours,  or  at  the  rate  of  30  miles  an  hour.' '  Railways 
never  offered  to  make  horses,  going  at  the  rate  of  2J 
miles  an  hour,  drag  a  coach  at  the  rate  of  30  miles  an 

•  Tho  relatlTo  Telocities  of  the  bone  and  carriage,  a'uaming  K 
to  be  a  bone,  and  A  a  carriage,  ma^  be  thas  ascertained : — At  each 
instant  of  motion,  A  moves  about  O  as  a  foiornm,  the  power  being 
applied  at  B. 

I«t  V  be  the  velocity  of  A...  the  carriage. 
«  be  the  veloolty  of  B...  the  horse. 
AC  =  RandAB  =  r. 

velocity  of  carriage  _  V       AD 
"""  veiocit/  of  liorse       ~  »  ~  B  D 

Now  BD  =  ACziAB  =  ISZT 
2  2 


AndAD  =  AB  +  BO  — r  + 


R_r_K+r 
2  a 

Therefore  I!l?S"yi''L<=^rri???  =  »  +  »• 
velocity  of  horse  H  —  r 

In  tho  model  on  the  table  R  wai  3  Inohes,  and  r  waa  2  locbes, 
Tberefore  "'""^'y  of  carriage  _  1+  a  __s^ 
Telocity  of  borse  3 — 2        1 

Ot  tho  carriage  went  flte  miles,  whilst  the  horse  went  one. 


hour.  "  The  coach  passing  firom  truck  to  trucl'i*"' 
stopping,  and  the  tmck  returning  for  another  oo>ii'<"| 
5  minutes,  (the  mile  was  to  be  accomplished  in  5  ■"'"^ 
600  passengers  a  day  for  the  whole  distance  wooU"* 
very  moderate  labour  for  that  number  of  hoiMB."    , 

On  the  wall  there  are  some  very  b^utiful  dn'i'P 
illustrating  epicyclic  motions,  and  here  are  the  in*i- 
ments  by  which  they  are  designed.  We  are  indeMed*" 
them  to  Mr.  Perigal. 

Here  again  is  a  cyclic  motion,  by  means  of  wlnii  "Jj 
table  of  a  printing  machine  is  passed  backw»id«  u» 
forwards  at  a  high  velocity,  thus  showing  that  the  toP 
of  a  wheel  moves  at  twice  the  velocity  of  the  axis.  ■•■ 
chinery  by  the  crank,  c  p,  and  connecting  rod  or  link, '  * 
moves  the  axle,  q,  of  a  toothed  wheel.  Fig  66,  b»ck«i* 

Fio.  66 


and  forwards ;  the  wheel  works  in  a  fixed  rack,  a,  »'  *• 
bottom,  and  at  the  top  in  a  rack,  n,  fixed  to  the  wden'" 
of  the  travelling  table  of  the  machine,  and  r>\'f^ 
that  this  table  passes  over  twice  the  distance  ttat  u" 
axle,  Q,  travels.  ^ 

Mr.  Stanley  has  kindly  lent  a  series  of  epicydic  pen* 
and  the  mode  of  describing  ellipses  by  ''"'t,'''''l(ij 
shown  in  the  drawings.  Some  years  ago,  Mr.  J*''^^- 
arranged  a  plan  for  Mr.  Lascelles,  by  which  the  ]^ 
bolic  fig^e  of  the  metallic  spoculmn  of  a  ""'Sj  ^Irf 
scope  could  always  bo  secured  in  polishing,  ^i"j, 
is  accomplished  by  an  epicyclic  motion,  j,*"!^- 
another  epicyclic  motion,  by  means  of  which  «  w°  ^» 
fan  is  driven  at  two  or  three  times  the  ^'^'"^/.y.  ^ 
handle  by  which  it  is  tamed,  the  velocity  of  1"''^^^ 
being  dependent  upon  that  of  the  blades  of  the  bb- 
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intensity  of  the  blast  depends  upon  the  diameter  of  the 
nipe.  Thus  fans  used  with  portable  forges  are  generally 
Iriven.  There  are  several  other  epicyclic  combinations 
m  the  table.  The  one,  hovevcr,  to  which  our  attention 
must  now  be  directed  is  that  which  is  not  the  least  curious 
3md  im|>ortant  mechanism  in  the  cotton  machinery  of 
Lancashire. 

On  the  table  is  one  of  the  moat  extensively  utilized 
of  epicyclic  trains.  A  little  attention  on  your  part, 
and  care  on  mine,  may  put  all  in  possession  of 
its  peculiar  afningementa.  An  ordinary  bobbin  of  sew- 
ing thread  illustnttes  the  need  for  what  to  the  eye 
seems  a  complicated  machine.  Suppose  a  hollow  vertical 
spindle  to  be  passed  through  the  hole  in  the  bobbin,  and 
that  the  bobbin  con  be  driven  round  upon  this  spindle. 
Again,  suppose  on  the  top  of  the  spindle,  which  passes 


through  that  on  which  the  bobbin  i^,  there  be  placed 
what  IS  called  a  "flyer."  Let  the  thread  to  be  wound 
on  the  bobbin  be  carried  round  by  this  flyer,  in  the 
same  way  as  it  is  by  the  fingers  when  a  hank  of  cotton 
is  being  formed  into  a  ball.  Let  the  bobbin  mean- 
while rise  and  fall,  but  not  rotate.  It  is  clear  that 
if  the  quantity  of  thread  supplied  to  the  fl^er 
is  always  the  same,  then,  owing  to  the  increasmg 
thickness  on  the  bobbin,  the  thread  would  first 
be  stretched,  then  become  thin,  and  then  break.  If 
now,  as  the  quantity  of  thread  on  the  bobbin  increased, 
it  were  possible  to  let  the  bobbin  rotate  in  the  same 
direction  as  the  flyer,  less  thread  would  be  laid  on.  For 
remember  that  if  the  bobbin  and  flyer  went  round  at 
the  same  speed,  no  thread  whatever  would  be  laid  on. 
As  a  question  of  reasoning  it  is,  therefore,  easy  to  say 


Fio.  67. 


that  if  the  velocities  of  the  bobbin  and  flyer  could  varj- 
with  nwfwct  to  each  other  every  time  one  layer  of  thread 
had  fillecl  the  bobbin,  then  the  tension  on  the  thread 
might  bo  always  the  same,  and  it  would  neither  be 
Btietcheti  nor  broken.  This  implies  the  want  of  what 
might  almost  bo  called  a  piece  of  intelligent  and  observ- 
ant machinery.  An  epicyclic  motion,  called  "  Houlds- 
worth's  bobbin-motion,"  8:»ti8fie8  the  required  conditions. 

Fig.  67  illustrates  this.  On  the  rounded  pulley  to  the 
right  is  the  driving  strap,  which  gives  motion  (as 
shown)  to  the  long  drum,  or  "  driver,"  as  it  is  named  in 
the  figure.  By  means  of  n  strap,  motion  is  transmitted 
to  the  "  follower  "  Let  us  assume  that  all  the  wheels  on 
the  "driving  axis"  are  loose,  except  the  first,  "To 
Spindles,"  that  marked  a,  and  the  lust  small  one — these 
three  rotate  with  the  axis.  The  one  marked  h  receives 
its  motion  from  the  pinion  An  the  "follower."  The  con- 
struction of  this  wheal,  h,  will  be  better  understood  by 
reference  to  Figs.  68, 69. 

The  inner  bevil  wheel  in  Fig.  58  is  shown  as  double 
in  Fig.  67.  This  doubling  is  only  to  preserve  a  balance, 
and  does  not  affect  the  relations  of  motion. 

Suppose  the  strap  between  the  driver  and  follower  to 
be  removed,  then  h  will  be  stationary,  and  a  will,  through 
the  inner  bevil  wheels,  communicate  motion  to  c,  which, 
although  loose  on  the  shaft  is  yet  fixed  to  the  wheel 
marked  "  To  Bobbins."    Under  these  circumstances  the 


Pio.  69 


Google 


742 


JOURNAL  OP  THE  SOCIETY  OF  ARTS,  Jclt  26,  1872. 


bobbins  and  spindles  Tnll  rotate  at  the  same  velocity. 
Bestore  the  strap  (the  reader  must  in  imagination  follow 
that  which  the  eyes  of  the  audience  saw),  by  moving 
the  strap  along  the  wooden  cones,  a  varying  motion  may 
be  given  to  h  ;  this  consequently  cither  is  additive  to 
the  motion  a  is  communicating  through  the  bevil  wheel 
to  c  and  the  bobbins,  or  it  is  subtractive.  Thus,  any 
required  velocity  ratio  between  the  flyer  and  the  bobbin 
can  be  established. 

In  the  large  working  model  these  motions  were  so 
adjusted  that  the  bobbins  and  spindle.<i,  or  flyers,  were 
moving  at  the  same  speed,  that^s,  were  relatively  at  rest. 
By  a  part  of  the  machinery  not  shown  in  the  diagram, 
the  strap  is,  at  the  requisite  intervals,  moved  along  the 

Fig.  60. 


This  course  of  Cantor  lectures  must  now  close.  To 
myself,  they  seem  but  another  contribution  to  a  class  of 
literahire  already  far  too  well  represented  in  England. 
They  are  a  record  of  high  aspirutions  and  weak  perform- 
anees-^of  large  designs  and  small  fulfilments^-of  ambi- 
tious pretensions  and  humble  realizations.  The  pi-epara- 
tion  of  them  has  been  a  pleasure  without  alloy ;  and 
if  those  who  heard  have  derived  hut  a  small  per-centage 
of  that  pleasure  in  listening  and  seeing  which  has  fallen 
to  my  share  in  searching  and  performing,  we  shall  all  be 
more  satisfied  with  the  work  than  it  deserves. 

To  bring  before  those  present  so  much  of  the  character 
of  the  study  which  pure  mechanism  supplies  as  might 
suggest  to  younger  minds  a  course  of  future  investiga- 
tion, and,  in  so  doing,  to  lay  the  foundation  on  which  a 
superstructure  might  securely  rest  —  such  was  a  first 
thought  when  the  authorities  of  the  Society  of  Arts  pro- 
posed a  course  of  lectures  on  machinerj'.  Facilities  which 
the  kindness  of  others  placed  within  reach  of  the 
Society  seem  to  have  suggested  the  desirability  of 
taking  the  range  of  mechanism,  and  from  the  numerous 
illustrations  which  have  been  placed  before  you,  the  hope 
ia  not,  I  trust,  a  barren  one,  that  thus  may  have  been  im- 
planted seeds  for  future  development.  Those  elementary 
forms  in  which  mechanistic  contrivances  have  been 
grouped  necessitated  the  treatment  of  them  as  though 
they  were  bare  skeletons.  They,  however,  as  completely 
misunderstand  and  misread  them  as  he  would  do 
who  took  the  dry  bones  of  a  human  body  and  regarded 
them  as  a  man  complete  and  perfect.    Great  would  be 


cone  pullies,  and  so  the  relative  speeds  of  bobbiiii  ud 
spindles  preserved  with  such  precision  thatinthelargtit 
bobbin  the  thread  on  the  outside  and  inside  layen  ii 
of  equal  thickness  or  diameter,  and  there  is  no  stretdi- 
ing  in  the  most  delicate  or  softest  combination  of  6hre«. 

As  illustrative  of  the  beauty  of  design,  and  the  sisgnlir 
paths  traced  by  a  point  in  mechanism,  componndnl  of 
links  and  wheels  in  epicyclic  gearing,  the  resdon  of  the 
Jownitl  are  indebted  to  the  kindness  of  Alfred  De«ron, 
Esq.,  who  has  lent  the  blocks  from  whiuh  Figs.  60,  lil, 
62,  and  63  are  printed.  These  are  but  elementaiy  form. 
Some  of  Mr.  Deacon's  work  a/n  utilised  for  prevmlinf 
the  foi-gery  of  bank  notes,  bonds,  &o.,  is  worthy  of  tk» 
attention,  both  of  the  artist  and  the  mechanician. 


Fig.  61. 


his  error.  Bones  and  sinews  must  be  combinw  «» 
clothed  upon  with  flesh  and  blood,  and  when  .""'^ 
done  the  vital  force  must  operate,  ere  the  man  "  ''" 
we  know  him  to  be.  Unclothed,  unfitted  bones  M" 
alone  been  before  you.  When  clothed,  and  what "»») 
be  called  their  vital  force  breathed  in,  they  prove  tw«| 
selves  to  be  elements  of  that  wonderful  srchitaw 
we  call  machinery — that  living  machinery  to  w^ 
England  owes  her  wealth,  her  fortune,  and  no  now 
measure  of  her  fame.  Men  are  often  "•'^ijjf 
or  other  of  the  vital  spirits  of  Mateiialism  W» 
the  vasty  deeps  of  Nature's  energies,  and  it  coiw 
when  called.  But  what  it  is,  whence  it  '"°'*,!^ 
why,  if  summoned  by  different  processes  of  ""^^TZ 
it  behaves  differently,  are  unsolved  problems.  _^^^ 
the  kinetic  spirit  of  Gravity,  BUeotricity,  vitamy; 
Affinity,  Light,  or  Heat.  Each  answeis  "  Here  I  aOj^ 
Each  is  a  giant  in  energy,  and  patient  in  ^"''^'Jz 
wonderfully  fastidious  in  the  food  it  eaU  ""i."'!,''*?^ 
it  wears.  Neglect  any  minntisa  of  these  •"^.'^iff^ 
withdraws  into  silent  seclusion,  casting  off  the  yoe 

Let  the  mechanistic  contrivances  of  ■'"'!!■  Tl*^ 
been  speaking  and  reading  the  alphabel  be  still,  '*^. 
die,  let  their  life  be  ended,  and  Queen,  I»»».  «nfTj, 
mons,  the  tiUed  and  the  ignoble,  would  soon  »»  ^ 
that  sympathetic  fellowship  which  a  '?°"^.J^ 
creates,  and  from  which  classic  lore;  with  all  'f 
cratic  ezcluaiveneas,  could  never  deliver  them.         ^ 

How   much   the  people   of  England  owe  » 
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d«Telopment  of  these  mechaniatio  germs  may  be  in- 
feired  from  the  statement,  that  if  the  work  of  machinery 
on  this  little  island-home  of  onis  for  one  day  had  to  be 
Booomplished  by  simple  human  power,  the  population  of 
the  whole  globe  would  hardly  suffice  to  do  it.  Where 
such  stupendous  results  are  evolved,  many  minds  must 
bare  contributed  to  the  common  stock ;  and  if  what  those 
■wrbo  are  competent  to  form  an  opinion  tell  us  be  true, 
•viz.,  that  man,  in  this  19th  century  of  the  Christian 
eca,  is  in  mental  and  physical  power  as  he  was  nineteen 
centuries  before  tiiat  era  commenced,  then  the  conclusion 
ia  obvious,  that  he  who  would  contribute  new  ideas  to 
these  oontarivances  which  minister  to  our  comforts  and 
onr  wants,  must  investigate  the  contrivances  that  have 
been  already  made. 

Investigation  should  never  be  dormant ;  and  yet  it  does 
sleep,  and  soundly  too,  until  a  "  strike  "  or  a  "  lock-out " 
reminds  society  that  machines  and  not  men  are  in  all 
respects  best  adapted  to  do  much  of  the  work  now 
■lowly  and  slovenly  produced  by  manual  labour.  They 
do  it  too  with  an  accuracy,  a  perfection,  and  a  speed  which 
the  direct  application  of  human  skill  seldom  attains. 
In  the  bodily  frame  is  mechanism  for  various  purposes  ; 
in  the  macluoe,  for  one  purpose  only.  "  StriJcee  "  and 
'-lock-outs  "  often  bear  unexpected  results  in  the  intro- 
duction of  mechanical  contrivances  which,  in  time,  ex- 
tinguish particular  classes  of  manual  labour. 

An  inventive  turn  of  mind  is,  and  always  has  been, 
common  to  a  verj  large  portion  of  mankind.  Such 
minds  are  prone  m  this  century,  as  doubtless  they 
-were  in  former  ones,  to  live  in  isolation  from  that  whidfi 
ia  without.  Hence,  whatever  seems  to  originate  in 
tiiemselves  is  regarded  by  them  as  a  novelty,  and  there- 
fore, as  such,  is  concluded  to  be  of  value.  Many  a  day, 
many  a  night,  and  many  a  fortune  have  been  expended 
on  contrivances  and  experiments  which  generations  long 
past  had  emphatically  pronounced  to  be  delusions  and 
snares.  A  sure  remedy  for  this  is  in  the  study  of 
that  which  has  been  done.  It  has  often  fsdlen  to  my  lot 
to  try  to  disabuse  an  inventor  of  the  idea  that  a  specific 
snggestion  had  in  it  either  originality,  novelty,  or 
utility.  The  very  kindest  attempt  to  do  this  is  as 
thankless  an  office  as  a  man  can  undertake.  In  placing 
therefore  before  you  a  multiplicity  of  illustrations,  it  has 
been  in  the  hope  that  they  ma^  may  be  suggestive  of 
farther  inquiry.  These  illustrations  have  berai  supplied 
inth  such  cheerful,  ready,  and  unrestricted  kindness  as 
to  claim  a  vetr  emphatic  expression  of  thanks,  both  from 
the  Society  of  Arts  and  myself.  Permit  me  to  name 
those  who  have  kindly  assisted  us  in  this  way: — ^The 
authorities  of  the  Museum  at  South  Kensington ;  the 
Oeological  Museum  in  Jermyn-street ;  and,  by  per- 
mission of  the  War-office,  the  authorities  of  the  Boyal 
Arsenal  at  Woolwich ;  the  Master  of  the  Boyal  Mint;  the 
'Registrar-Qeneral  atSometset-house ;  the  University  Col- 
lege, London ;  the  authorities  at  the  London  and  North- 
Western  Railway  Works,  at  Crewe,  and  also  the  AUas 
"Works;  Messrs.  Muir  and  Co.,  Manchester;  Pro- 
fessor Goodeve ;  and,  I  must  add  a  word  of  special 
thanks  to  Messrs.  Thompson  and  Co.,  of  Kendal,  who  most 
kindly|took  down  one  of  their  card-making  machines  and 
sent  here,  with  some  of  the  work  it  had  been  doing.  There 
•re  others  who  have  also  freely  rendered  such  aids  as 
were  asked,  and  are  named  in  the  respective  lectures. 

Pleasant  memories  will,  I  trust,  cluster  round  the  dis- 
plays of  mechanistic  movements  which  have  been  in 
this  room.  Other  branches  of  science  claim  for  their 
disciples  intellectual  development  and  ennobling  in- 
fluences. Botanists  may  examine,  naturalists  may  com- 
pare, geologists  may  investigate,  astronomers  may 
speculate — (and  they  have  been  speculating  a  good  deal 
lately)— chemists  may  search,  physicists  ma^  discover, 
but  whilst  mechanicians  do  all  these,  there  is  reserved 
for  mechanioiana  the  still  higher  praise  and  more  en- 
nobling influence  which  a  jury  of  impartial  minds  will 
be  sore  to  award,  for  the  mechanician  alone  seems  po«- 
sesssd  of  a  orMtive   power.      He  infuses    the    life 


of  motion  into  his  combinations.  Thus  he  dwell* 
amongst  creatures  of  his  own  forming,  obeying  his 
will,  doing  his  bidding,  ministering  to  the  wants  of 
others,  and  never  becoming  weary ;  such  visions 
tempt  the  mechanician  at  times,  when  no  thoughts  of 
lucre  or  of  gain  are  within  his  mind,  to  feel  Uiat  Shake- 
speare would  not  have  erred,  either  in  good  taste  or  in 
good  sense,  had  he  with  a  changed  word  or  two  written 
again  the  sentiment  now  contained  in  that  beautiful  ex- 
pression— 

**  Mtrcy  ti  tn  sttribnte  to  God  Htmwlf, 
And  nrthly  power  doth  then  show  Ukest  Qod's 
When  Heroy  seuons  Justice.    .    .    .** 

Let  not,  however,  any  mistake  enthusiasm  for  know- 
ledge, or  the  fancy  which  induces  so  many  to  run  from 
one  side  of  a  bridge  to  the  other,  in  order  to  watch  a 
train  passing  underneath,  for  love  and  competency  for 
mechanical  work.  This  error  of  jndjp^ent  is  often  com- 
mitted. Motion,  which  means  lils,  has  a  universal 
attraction  for  mankind,  and  for  other  animals  besides 
man,  for  even  a  cat  does  not  touch  a  mouse  until  the 
mouse  begins  to  move.  Does  the  enthusiast  imagine 
that  he  was  bom  a  mechanician  f  Quiet,  persevering 
labour  can  only  make  him  one. 

Surely  the  hope  may  be  indulged  that  by  these 
lectures  some  have  been  encouraged  in  the  study  of 
machinery,  or  in  one  or  more  of  the  varied  branches  of 
it  which  are  so  important  to  modem  civilisation.  Whilst^ 
however,  hoping  so  much,  no  one  is  more  sensitive  than 
myself  to  their  &ort-comings  and  failures.  In  thia  con- 
sciousness, I  say,  receive  the  whole  with  charity, 

"  B«  to  their  m«ri<s  Uod, 
And  to  their  Csultf,  wtaste'er  they  are,  be  blind." 

Xr.  Davenport  then  proposed  a  cordial  vote  of  thanks 
to  the  Rev.  Arthur  Rigg,  for  the  very  able  manner  in 
which  he  had  treated  Us  subject,  and  expressed  a  hope 
that  next  session  the  Society  might  have  another 
course  from  the  same  gentleman. 

The  Ber.  Arthur  Bigg  said  he  was  obliged  for  the 
compliment  paid  him,  and  he  assured  his  hearers  that 
it  had  been  a  great  pleasure  to  lecture  to  such  a  large 
and  attentive  audience. 


OBIIX  BJiVUfW, 


The  Beview  of  School  Drill,  organised  by 
the  Society,  was  held  in  the  Boyal  Uorticnltoral 
Gardens  on  Thnrsday,  the  26th  July.  His  Boyal 
Highness  the  Prince  of  Wales,  President  of  the 
Society,  honoured  the  review  with  his  presence- 
The  boys,  numbering  over  4,000,  assembled  in 
Hyde-park  at  13  o'clock,  where  they  were 
inspected  by  Major-General  His  Serene  Highness 
Prince  Edward  of  Saxe-Weimar,  C.B.  After 
being  inspected,  they  proceeded  to  the  vacant 
ground  to  the  south  of  the  Boyal  Horticultural 
Gardens,  where  refreshments  were  served  out  to 
them.  His  Boyal  Highness  the  Prince .  of 
Wales,  who  was  accompanied  by  Her  Boyal 
Highness  the  Princess  of  Wales  and  their  two 
sons,  Prince  Albert  Victor  and  Prince  George, 
was  received  at  the  entrance  by  Prince  Edward 
of  Saxe  Weimar,  Major-General  Eardley  Wilmot, 
Ghainnan,  the  Members  of  Council,  and  the 
officers  of  the  Society,  and  conducted  to  the 
dais  erected  in  the  garden.  The  march  past 
took  place  in  the  gardens,  at  half-past  tluee. 
Hb  Boyal  Highness  the  Prince  of  Wales  after- 
wards presented,  in  the  Albert  Hall  the  prize 
banners  to  the  schools  successful  in  the  compeU- 
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iion.  The  prize  for  training  ships  was  won  by 
the  Goliath  boys ;  the  prizes  offered  to  Industrial 
Schools,  by  the  Shoreditch  and  Lambeth  schools. 
The  Strand  school  was  recommended  for  a  prise 
for  proficiency;  and  the  Stepney  for  having 
maintained  their  efficiency  for  three  years. 

The   following  is   a    return   of  the  schools 
attending : — 


.BCHOOU. 


Chamirieh  BayalNaanlfidiaal 

Solboni  Uniou 

3I(rtateSodety'sTraiiiiiigShipWi>t-ip«f 

Vtrett^gite  I>ntrict 

„       „      t<}««a(ATnfaiiieShip) 

Sorth.  Swrey 

Karth  Hjrde,  Bannalow  (St.  Hut's 

On>hanag«)    

flonth  Hetiopolitan ~ 


jSteimey  Vnion  ._ „..., „_ 

Centnl  London 

6hor6diMh 

.fltaH>d'T;niMi....„ 

liunbath, _.........., ».... 

fit.  Harjr ,  Idington 

~8t.  Maiylelrane 

fit.  Oe(»«'*^-ai»>ieHb 

Uile-end  Old  Town ~.. 

St.  PancnUj. 

BebgefinHemelns  "Bays  of  liondon 
„  „  (Jkim  School,  Bidty) 
„        „  <COUrik«Mr  XrwUag  Sbip) 


Totd 3,308    1« 
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ere    4,U8 


The  united  bands  of  the  schools,  after  the 
review,  performed  a  selection  of  music  in  the  hall. 

1.— "  Qod  moa  tlie  Stinoe  of  Wales." 
(Bands  and  Toioes  J 

a.— PasBedonKW "TSntingVObi." 

8.— Slow  Kazch   

4.— Fantasia „ "tTmtod  Sorioe." 

8.— Pas  BedonbM "  Boyal  Standard." 

e.-OaIop    "Presto." 

T^HJnidt  March ~ 

"Ood8aintlie( 


The  followiag  inatructions  were  isBued  to  the 
schools : — 

1.  The  Schools  -will  assemble  in  Hyde-park,  an  the 
i>lot  of  open  ground  to  the  notth-weat  of  th»  Knights- 
ibridgv-lianMeka,  at  12  o'oledi. 

2.  Tbe7wiUha>e.driU.in&paideiitl7»«aoks«feooIuiider 
its  own  drill  inatrnctor.  Major-Geneial  His  Serene 
Highness  Prince  Edward  of  Saxe-Weimar,  C.B.,  will 
-inspect  the  drill. 

3.  At  I  o'clock  'tike  sehsola  will  laareh  down  by  the 
£xhihitiiaa-rDad  to  the  grwmd  on  the  south  of  the 
£xhibitifm  re&eahment-roonu,  and  there  will  leoeim 
refreshments. 

4.  At  2.45  they  will  commenoe  to  maroh  iato  the 
Boyal  Hortionltaral  Ghidens  by  Uie«o«th»e«t  aatnnoe, 
as  ehewn  on  tiie  aooompanying  {)lan,  and  march  ta  the 
lower  western  terrace,  where  they  will  And  the  Bositioas 
.assigned  to  them.  The  position  of  each  sohool  will  be 
marked  by  a  bandrol  carrying  its  name. 

6.  The  Sehsols'wUl  ba  fonnad  in  line  of  oontigaoiis 
close  oobunas,  lig^t  in  front,  as  shown  in  thoiplaa. 

6.  It  is  essential,  from  the  confined  nature  of  the 
f^and,  that  no  company  ihoold  consist  of  more  than  25 
files.  A  school  that  has  more  than  60  boys  most  be 
broken  np  into  two  or  more  eqoal  companies,  of  notltH 
ibanX2  files  each. 

7.  A  Sergeaat-M^or  of  the  Guards  will  be  in  ohar^ 
of  the  Parade,  and  direct  all  the  movements.     He  will 


tion  of  the  se>7eial  schools  in  line,  which  mint  depend  <b 
various  oiroomstanees. 

8.  The  line  of  dose  columns  will  receive  Hit  Bojil 
Highnaaa  i;he  Prince  of  Wales  at  3.30  p.m.,  the  bandi 
playing  the  NatioBal  Anthen.  Iramediatdy  ttw  Imi^ 
eaaaepl^ing,  ihrse  cbaera-will  be  given  tat  the  Qua. 

e.  The  march  past  will  then  oonunenoe.  Thetduoh 
will,  in  succession,  moveto  the  right-in  fbon  tQl  tki; 
anriveat  the-step*  marked  a  b  in  tfae  plan.  Eodi  nM 
or  oolntam  will  &en  wheel  to  tiM  left  and  take  op  ife 
position esahown  tar  saawhaigyast. 

10.  Xhescheels  willnmokpHtinqinektiiuiiiopH 
oelomn,  headed  by  ^eir  ewn  bands,  aash  eemw 
mwingoffmsooeaasionafwhMiiiqrdiitsnM.  ArM 
will  not  move  off  till  the  preeeding  •ehad  has  pM 
the  reviewing  offloer,  and  its  b«oA.haa'ceaaedpUrmK. 

11.  The  maater^r  the  drill  inatnustor  of  each  Moal 
will  mardh  in  front  of  the  oentre  of  Ua  laadia^  eea- 
paay,  and  salnte  as  kepassae  H.R.H.  Hm  Panosof  Wik 

12.  Bach  echool  will  be  provided  with  a  tandiolai 
the  ground,  which  will  be  oanriad  by  one  of  the  boyia 
the  bead  of  ibe  sohooL  When  the  aoho(d  is  in  lisea 
eel«tm«s,  the  bandrol  will  be  in  front  of  theccntn. 

13.  After  mi'"'*'*^  paet,  the  eohoola  will  "•»«''•■' 
the  Albert  HaU  by  tte  route  shown  on  the  pha.  1^ 
will*M«n  in  fouM  on  artWing  at  the  aoirth  nia  w 
tenace,  and  eoatiaae  their  march  ia  thationaln. 

14.  The  porition  of  theaeveral  icbods  will  M ani 
to  «iem  in  the  Albert>haU.  „,     . 

18.  His  Eoyal  Highaass  the  Prinoe  of  ««»»' 
then  pteaent  the  prise  banners  to  Uie  stks**" 
have  drBed  beat  in  oompaaiy  drill  at  their  is^5"V 

Ae  ofiser  appointed  by  <the  8o«aety«f  Art^^P" 
seated  the  best  aR)eaKu«ce  genoiaHy  eo  this  !•» 

BSKBS. 

18.  OnfenniMr Unwof eonSgwous oloae o<il«f5°2i 
eeiveiHis  Koyal  Highness  ttie  Prinoe  of  WaU^ft""" 
of  tfl  the  sohools  wiU  take  «p  a  pesitien  eiVf^r 
saluting  point,  to  play  "6od  «a(V»  the  ^^^ 
baads  will,  while  here,  be  plaeod  nndar  tte  in*"" 
Mr.  Lawson,  of  the  Royal  AitiUeiy  Band.  ^ 

17.  After  playing  "  God  gave  the  Queen,'  ^w" 
will  T^iia  their  respeotive eehools  and  marea ""^PT 
As  eoon  as  each  school  has  Mssed  the  sala^  P^ 
bandwitteaase  jdayiag.  The  neat  w****?*?^ 
Witt  its  band,  wiU  then  ooiumanee  its  march  ]>». 
band  striking  up  <*»  it  <^e*S  ««♦&«»'*?•  ~'Si«ai 

18.  On  aSviSg  at  tkVSbert  HsU,  all  the  i^^ 
be  massed  in  tiietBroheetsa.  After  «i»i»S»«P^a>s 
competed  for  by  the  •ftahrinrShip  bws  «>^ '^iLd 
otheTsohoolS*,  H;E.H.  the  fti»ee  <rf  Wsto^J^^ 
to  his  box,  and  the  bawls  will  ^y  a  sd«*on  «  "^ 

together.  _____ 


vu.  uie  iraiaae,  ana  oireci  au  ine  movements,     ne  wiu  i — .^ — ZiiiiiM 

reowve  instructions  ttom  tte  Committee  as  to  the  posi- 1    •  Tha  Bogral  Hani  Sshool,  Qwwie*.  ba**' 


Thethird  review  was  hdd  yesterday,  the  2»f  ^ 
in  the  Royal  Horticnlttiial  Gardens,  nodar  «"»  "^Srf 
of  his  Royal  Highness  the  Prince  of  '^"*?' 'JJTiiio 
of  the  Society,  and  may  require  some  «JP'~?Li^ 
Its  special,  intellectual,  moral,  eeMionnod,  sna  n- 
diaractsristies.  jw-nsad  diS^ 

The  awray  consisted  Of  upwards  o' ""^Vteuw'  » 
ren,  newly  all  destitute  orphans,  *»™*';J.  >_t  f* 
small  parochial  or  poor-law  nirion  «w>»°^  ^f  tto 
(with  the  exception  of  the  cMMren  <»,  "3r7diiti»* 
Greenwich  school),  reared  in  large*  «*9«»°  (jj^  U 
of  Unions.  The  Central  DisWet  "<*'*''^.n  diilii* 
London  comprises  upwaris  of  li<** .^P"  ^tuo 
frem  upwards  of  flfty  parishes  of  the  ^'^J^g,  for 
smaU  to  provide  driU-maetera  or  °"'.vJ^^i«ioB»l« 
physical  training,  except  at  exeessire  ttup^r- 

expense.  .   ■  gtttfs**'^ 

?nie  visible   cBsplay  was  of  1*7**'  -^^  motios' 

and  of  prompt    and    eract   obedience,  q      _j«jtirt 

that  are  found  to  add  censideiaHr  *"  *'^ 
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'Vowtat,  giving  to  two  the  efficienoy  of  three  tmttained 
ooys  for  oiwuury  indnstrial  punuits ; — beaides  imparting 
tL  predisposition  to  a  higher  order  of  recrmtment  in  the 
xoyal  navy  and  in  the  army,  and  showing  what  may 
"bo  done  by  the  general  application  of  the  like  means.  And 
iiixtber  and  beyond  the  immediate  risible  display,  are  to 
Ite  noted  the 

JmttUeetual    S*$uUs.  —  All    the    schools  joining   in 
ttie   review  are  on  the  half-time  principle  of  mixed 
phyrioal  and  indnstrial  as  well  as  of  mental   train- 
istg.      The  time  of  school-work  is   not  above   half 
iliat_  of  the  common  elementary  day-schools,  and  yet 
the  iateUeotnal  attainments  are  found  to  be  folly  equal 
to  thoM  imparted  in  long-time   schools  of  tiie  same 
■ue.  ,This  element  of  the  half-time  school  principle  is 
at  this  time  of  importance  in  the  way  of  example,  as 
mitigating  the  extoat  of  the  demands  for  compulsory 
attendance  daring  long  hours,  often  at  the  expoise 
of    prodnotiva    service.      The    schools    in    question, 
axe,    moreover,   graded,   that  is,    there   are  in  them 
divisions  of  teac&ng  labour,  by  which  the   children 
are  taught  nearly  in  half  the   years,  as  well   as  in 
half    this    hoars     of    the    days    expended    in    the 
common  schools.    If  the  drcumstances  of  the  day  ad- 
mitted of  boys  from  ten  to  eleven  years  of  age,  who  had 
poased  through  the  infimt  school  stages  of  the  instttntions, 
Ming  called  out  of  the  ranks  and  examined,  it  would  be 
fgimd  that  they  could  write  to  dictation  and  do  sums  in 
arithmetic  as  well  or  better  than  boys  of  thirteen  or 
fourteen  years  of  age  who  leave  the  common  schools  with 
those   attainment^   but  without   elementary  drawing 
given  in  some  of  the  schools,  and  without  the  drill  and 
the  mnaio  that  will  be  displayed  in  the  review,  or  the 
aptitudes  of  eye  and  hand  that  is  displayed  by  the  "half- 
tuners"  in  the  workshop. 

JEeonomital  retultt,  at  retptet*  the  eott  of  ttacking  power. 
— This  cost  averages  one  pound  per  annum  per  head  for 
tiained  teaching,  as  against  thuty  shillings,  and  (for 
eqoivalent  trained  teaching  by  single  masters  in  small 
adtools)  of  two  pounds  per  head!  the  head  masters  in 
theae  schools  being  paid  upwards  of  ^£200  per  annum,  as 
against  the  singU  masters  of  small  schools  at  £80 
Sot  the  cost  of  uie  half-time  schools  is  one  pound  per 
liead  per  annum  for  the  attainment  of  results  in  three  or 
four  years,  or  at  a  total  expense  of  £4  per  head  for  im- 
JMTting  elementary  instrootion,  against  £2  per  head  for 
nx  or  seven  years — usually  seven  years — or  a  cost  of  £14 
per  heed.  A  recent  report  of  the  London  School 
Board  states  the  cost  per  head  from  the  rates  alone  for 
the  School  Board  establishment  will  be  from  16s.  to  16s. 
per  head.  Add  to  this  12s.  per  head  from  the  govern- 
ment giant,  98.  &t)m  fees,  and  the  total  is  368.  per  head. 
Such  outlays  render  the  administrative  principle  of 
these  graded  schools  and  their  results  of  importance  at  this 
tame,  to  bring  under  as  much  public  notice  as  possible  for 
the  sake  of  the  ratepayers,  as  well  as  of  the  children. 
The  long-time  schools-— long  in  yeart  as  well  as  hoars — 
occasion  an  exoessire  drain  upon  the  public  funds  of  12s. 
per  annum  for  seven  years  (£4  48.  per  head),  which,  on 
the  scale  of  the  best  graded  schools  reviewed  woiUd 
often  give  the  whole  expense  for  which  -new  rates 
are  now  sought.  The  graded  schools,  as  displayed  in 
the  examples  of  the  Faversham  School  Union,  and  in 
the  great  Jews  Free  School,  supported  by  the  munificence 
of  Boron  Bothschild,  published  by  the  Society,  and  also 
some  of  those  now  reviewed,  give  a  superior  middle-class 
and  secondary  education  within  the  total  cost  of  the  long- 
tfanesohools  in  giving  an  inferiorprimary  instruction  alone. 
Bat  for  the  attainment  of  these  economical  results  aggre- 
mtea  of  2fi0  or  300  children  at  the  least  are  necessary. 
with  such  organisations  as  displayed  and  results  demon- 
■tiated  by  lo<»l  examinations  and  reports  on  sample  dis- 
tricts obtained  by  the  Society,  it  is  evident  that,  with  the 
addition  of  the  funds  nsnally  worse  than  wasted  as 
pauper  doles,  amoimting,  it  is  estimated,  to  one  million 
per  annum,  ver^  superior  elementary  teaching  and 
.  training  power  might  be  obtained,  without  any  aoulition 


to  the  rates  whatsoever.  As  to  the  extra  cost  of  the  mill- 
tary  drill,  so  important  for  industrial  purposes  alone, 
upwards  of  one  hnndred  and  twenty  boys  may  have  a 
drill  such  as  that  displayed,  imparted  to  them  at  the  usual 
cost  of  drilling  and  keniing one  militiaman  forthepurpoee. 
This  cost  is,  however,  inoladed  in  the  cost  of  £1  per  head 
for  teaching  power.  The  extra  cost  of  teaching  instru- 
mental musio  to  the  extent  as  displayed  is  about  £1  per 
head. 

MoraiSenUU.—T^o  great  body  of  the  children  reviewed 
are  orphan  or  deserted  children.  Under  the  old  system 
of  poor-law  administration,  the  children  of  this  class, 
brought  up  in  the  workhouse  long-time  school,  in  contact 
with  aged  and  vidous  paupers,  were  turned  out  at 
thirteen  or  fourteen,  bodily  and  mentally  inapt  for 
steady  industry,  and  not  above  one  out  of  three  got  into- 
a  place  of  self-supporting  industry.  Full  sixty  per  cent- 
went  to  "the  bad,"  on  the  streets,  as  mendicants  or 
thieves,  the  girls  as  low  prtistitutes,  and  they  furnished 
the  largest  contingents  to  the  population  of  the  prisoix 
These  moral  failures  were  attuided  by  pecuniary  waste,, 
for  all  were  supported  by  the  ratepayers,  either  as 
mendicants  or  thieves,  or  as  expensive  prisoners.  But 
now,  under  the  improved  mixed  bodily  and  mental 
training  of  these  half-time  schools,  the  known  failures* 
and  waste  do  not  exceed  three  per  cent.  The  great 
mass  of  the  boys  brought  under  review  may  be 
beheld  with  confident  satisfaction  as  victims  rescued 
from  "the  bad,"  and  preeerved  for  the  good,  as* 
honest,  self-supporting  producers,  and  worthy  members 
of  the  community.  But  although  much  of  this  success 
will  be  due  to  the  bodily  and  industrial  aptitudes 
imparted,  and  the  work  of  tiiedrill-msster  displayed,  yet 
much  of  it  will  be  due  to  the  ministrations  of  the  school 
chaplains,  not  alone  in  religious  instruction,  but  secular  - 
care  and  service,  seeing  ^t  they  get  fitting  places 
(especially  girls_),  visiting  them  there,  advising  them,' 
and  correspondmg,  and  acting  in  loco  parentis  to  all  the 
fatherless  and  the  motherless. 

Sanitary  Seaultt. — It  has  been  shown,  as  respects- 
the  common  schools,  where  filthy-skinned  and  dirty- 
dothed  children  are  often  crowded  together  in  ill- 
ventilated  rooms,  in  miserable  conditions,  they  are  the 
common  centres  of  children's  epidemics.  The  old  work- 
house schools  were  subject  to  murderous  epidemics.  But 
now,  by  the  application  of  rudimentary  sanitary  science, 
they  are  made  normal  examples  of  what  may  be  done  by 
it.  Of  this,  one  of  the  schools  from  whence  the  children 
were  sent  to  the  first  review,  may  be  cited  as  an  exampU. 
Some  years  ago,  the  death-rate  was  10  and  11  per  1,000. 
The  drainage  and  ventilation  was  improved,  and  it  was 
then  brought  down  to  about  eight  in  the  1,000.  Next 
more  complete  personal  ablution  and  a  swimming-bath 
was  establuhed,  and  the  death-rate  was  reduced  to  about 
four  in  the  1,000.  All  the  district  schools,  the  elder 
of  whose  children  will  be  reviewed,  are  to  some  extent 
children's  hospitals,  and  many  children  are  taken  in 
only  to  die  or  to  linger  as  hapless  cripples  for  life.  But, 
— with  the  exception  of  some  remains  ol  ophthalmia, — ^l^ 
better  ventilation  of  space,  by  careful  skin  cleanliness, 
and  by  bodily  exercise,  the  "  children's  diseases  of 
Bpontaneous  origin  may  be  said  to  be  banished,  and  ths 
death-rates  have  been  reduced  to  about  three  in  1,000, 
or  less  than  one-third  of  the  death-rates  prevalent 
amongst  children  of  the  middle  and  well-to-do  classes. 
With  such  a  general  death-rate,  producible  by  sanitary 
science,  there  would  be  upwards  of  ten  thousand  children 
saved  annually  in  the  metropdis.  Without  such  sanitary 
precautions,  new  schools  may  be  only  extended  centres 
of  children's  epidemics. 

It  has  been  the  general  conclusion,  from  all  the  ex- 
aminations condncted  under  the  Society  of  Arts,  that  a 
sound  secondary  and  technical  education,  so  essential  to 
our  progress  in  arts,  manufactures,  and  commerce — must 
have  its  foundation,  and  have  time  obtained  for  it — in  an 
improved  primary,  elementary  education,  of  which  these 
hau-time  schools,  in  yean  as  well  as  in  hows  of  days, 
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in  their  mixed  physical  and  mental  training,  afford  the 
best  practical  examples  that  have  yet  been  attained. 

The  Council  have  it  under  consideration  to  nropose 
national  prizes  to  be  given  to  head  teachers  and  others 
«barged  with  the  managementof  elementary  andsecondary 
flobools,  for  the  attainment  of  the  beet  intellectual  and 
physical  results  in  the  least  time,  and  at  the  least  cost, 
and  also  for  the  beet  moral  results  in  the  pupils  getting 
industrial  places  and  keeping  them. 


AVBTTAL ISTEBSATIOVAL  XXUIBITI0N8. 


The  offices  of  the  Commissionen  are  at  Upper  Ken- 
•ington-gore,  London,  W.,  Major- Oeneial  Scott,  C.B. 
secretary. 

Jewellery. — Lord  Dudley  has  consented  to  the  ex- 
hibition of  Lady  Dudley's  diamonds  and  other  jevels, 
which  made  so  great  a  sensation  at  the  Paris  Exhibition 
in  1867 ;  and  arrangements  are  being  madejfor  tiie  re- 
«eption  and  exhibition,  during  the  autumn  months,  of 
«uch  jewels  of  superior  quality  as  the  possessors  may 
desire  to  leave  in  London  during  their  absence. 

Knsrisn  faper. — A  series  of  specimens  of  Bussian 
paper,  covered  with  all  kinds  of  onuunental  water- 
marks, has  recently  been  added  to  the  Kxhibition  of 
Paper  and  Stationery,  and  may  be  seen  in  the  south 
{(alleries,  near  Spiers  and  Pond's  dining-rooms. 

Faper  Ovrtaiiis. — The  application  of  paper  as  cnrtains 

is  one  of  the  features  of  the  Exhibition  of  Paper  and 

Stationery,  in  the  south  galleries,  and  a  completely  new 

set  of  patterns  has  lately  been  substituted  for  those  first 

, 'exhibited. 

Indian  Jewellery. — A  curious  gold  earring,  set  with 
turquoises,  has  lately  been  sent  on  loan  to  the  exhibition 
by  Mr.  F.  Drew.  It  was  made  at  Leh,  in  Ladukh,  in 
the  Himalayas,  by  a  native  workman,  and  b  a  facsimile 
of  those  worn  on  one  ear  only  by  the  native  tea-mei- 
ohants  who  trade  between  Leh  and  Lhassa. 


COSSESPONBEHCE. 


ENDOWMENT  FUND   FOE  THE  SOCIETT  OF 
AETS. 

Sis,  —  Your  correspondent  "Playfair"  advocates 
with  much  justice  the  devotion  of  some  portion  of  tiie 
jiuids  of  the  Society  to  the  promotion  of  its  legitimate 
objects,  viz.,  Arts,  Manufactures,  and  Oommerce,  and 
points  out  meehanios  in  their  relation  to  industry  as  an 
important  field  for  the  Society  of  Arts  to  operate  in. 
Evei^one  must  admit  the  importance  of  mecnaiiism  in 
xelatton  to  industrial  operations,  bat,  Sir,  as  one  of  the 
many  interested  in  tiie  cultivation  of  an  extended  know- 
ledge of  raw  materials,  their  culture  and  properties, 
I  utink  the  Society  would  do  gooi  service  to  the 
indostriee  of  the  country  if  it  wotdd  inaogorate  such  a 
«yB(em  of  action  as  would  'enable  travellers,  eaptsins  of 
vessels,  and  brokers  and  mefrtiants  to  oi«tain  an  impartial 
examination  of  the  many  raw  substances  which  are  con- 
atantiy  brought  into  this  ooantry  as  samples,  bnt  which 
&il  to  attract  attention  or  to  become  ntilised,  owing  to 
their  nature  and  propertie* 'being  unknown. 

Many  new  gums,  fibres,  ores,  spioes,  and  other  prodnots 
of  the  vegetable  kingdom,  which  subetanoes  play  so 
important  a  part  in  onr  trade  with  foreign  countries,  and 
in  the  indnstoies  of  our  own,  might  no  doubt  be  added 
to  those  at  present  known  to  us.  Africa  produces  spiees 
•od  gums  not  yet  seen  in  onr  markets,  though,  if  I 
'•emember  rightly,  Dr.  Daaiel,  eomeyean  sinee,  brought 
Mme  small  aampke  of  maarmuh.  IdioaU  be  glad  to 
•«M  the  Sooiety  tahe  "Yn  in  thn  liiriithm  T  ba  i  u  iiiili 


cated,  and  place  itself  in  coramnnieation,  aot  mifn 
residents  in  our  colonies,  bnt  with  all  poMM  n^ 
foreign  countries,  either  for  trade  or  otheraJK.  in 
ought  certainly  to  yield  us  many  suhitinan  li  iiM 
and  I  mention  it  as  so  much  is  ban;;  iat  jiS  a 
to  extend  our  knowledge  of  it  geograjducall/ivia^ 
industrially  it  is  of  equal  importance.— I  •■.  it. 


Sib,— I  am  glad  to  see  that  all  the  wodd  ii  not  • 
fied  at  the  word  endowment,  and  thattk* iiMoi'ia^ 
the  public,  or,  to  put  the  msttw  mote  plnlfilkaa 
have  money  to  spare  and  wiah  to  see  tMMelciaa 
andsoientLfic  knowledge  laiaed  amnnfft  ■,!««* 
bute  to  the  fiinds  of  the  Society,  is  not  riyriiHf* 
as  is  either  undignified  or  abanid. 

It  has  been  said  that  the  time  for  mkmut' 
passed,  How  is  it,  then,  that  Qxfoid,  Onkii|ia 
the  London  Universities  have  deigned  to  iaIiMida 
of  Fine  Art  by  means  of  fiinds  speoiaUy  beftalUk 
that  purpose  f  Are  not  the  admizaUs  Outs  is* 
the  result  of  an  endowment  P  Are  not  Iks  Ue  te 
Consort's,  and  other  prizes  awarded  bjlUSa#> 
Arts,  results  of  eodowmsnt. 

It  may  be  said  that  these  are  speciiioaalii^ 
endowments,  and  many  who  object  to  the  taMi* 
nothing  to  say  against  the  former.  Now  i(m*f 
that  the  endowments  most  likely  to  fail  is  Am' 
object  are  exacUy  those  of  the  specifio  olaa.  U^ 
lent  indi  vidoal,  with  the  most  admirable  iiMS^ 
or  bequeaths  a  sum  of  money,  to  he  naedii'* 
manner,  and  for  a  certain  object.    His  vi*^* 
been  the  wisest  possible  at  the  time  they*"^ 
but  in  time,  and  sometimes  in  a  very  ihrt*^ 
perhaps  suddenly,  these  ciroomstanoes  in  '"'J^ 
the  special  instructions  oease  to  be  applicikk** 
donor's  wishes  fail  to  be  carried  opt.  , 

In  the  old  quiet  times  special  endoama'i"''' 
great  service,  and  for  long  periods,  but  is  tt*j^ 
when  change,  and,  let  us  hope,  progreiaiit'*'* 
condition  of  society,  and  means  are  lequind  tt  v 
cording  to  the  circumstanoas  of  the  neaMti"^ 
according  to  those  of  a  oeotary,  a  decade^  «c  (M'r 

The  duties  of  the  Society  of  Arts  tntfo^ 
changing  class.  It  takes  up  a  subject  irhich  ''*^T 
ment  and  other  bodies  aaamt  at  will  "^^T^l 
assumes  the  initiative;  it  seta  the  ■^'^^u 
when  the  proposition  or  experiment  hu  ps*™*'' ^ 
or  practice  the  Society  has  done  its  work,  ""JUvt, 
attention  to  the  next  important  snWect  th«»  w*T 
foster-fiither.  The  work  of  the  Society  »J^  ^ 
pioneer,  or  prospector,  not  of  a  "8"^  ""SLe 
absence  of  restraint  of  abaolnte  nlei  od  ow"^ 
essential  to  success.  ■  ^ 

There  may  be  good  policy,  as  "  PUyto  " Jp"  K 

Jtmmal  of  the  19th,  in  "  letting  the  ide«  1»  ■**  ^ 

minds  of  the  members  for  a  little  whils  o**  ^ 

mencing  active  operation."     I  cannot  »y  ■'  •"'    ^ 

be  remembered  that  while  the  ooBi  P^TJJlJj 

starves ;  and  there  is  so  much  to  be  done  "^If^^i 

work  which  only  the  Society  of  Art!  i»  **""*JL 

do  that  I  regret  there  should  be  any  deliy-  o°*2 

for  instance,  will  the  English  people  Ifiol'^'^  it 

ing  the  immense  efforts  which  are  beia;  ""z.^.^ 

many  and  France.    When,  for  instlDCe,  «*«', 

aa  HeoU  Fratiqm  dea  Snttn  \Etiitkt,  ^*'J^* 

and  arrangements  have  berai  ofisn  iXu" 

Journal  of  the  Society  f  t**l^ 

We  have  in  onr  ooantry  the  most  BMinficew  ^ 

of  individual  action  in  the  wodd,  u»  "^"gi* 
less,  to  use  the  old  adage,  as  good  fiih  in  tw^^lr 
were  got  out  of  it  I  am  indunsd  to  in'*'  yk|i 
those  who  can  affoid  it,  and  f^rmtjz^d 
movement  for  the  fnithennee  of  "^[f^^^ 
indMky^andM/,  "  Iha  Boaisty asaM««*y»*^ 
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for  snlMoriptiona,  Uiha  the  inittaiiTe  into  yonr  own 
haada,  start  a  list  with  haU-a-dozen  handsome  endow- 
iDMnto,giA»,anniutiaa,  no  matter  what  be  the  form;  the 
WM*  would  then  Boon  be  dooew"  "Otn'tHgtu  hprtmitr 
Jfua  qu$  couU,"-^  am,  &o^  Q.  W.  Yapp. 

EXAMTHATI0N8  IN  TECHNOLOOT. 

Sib, — Permit  me,  as  one  who  had  no  inconsideiable 
Aara,  more  than  25  years  ago,  in  rescuing  the  Society 
from  the  ^f  then  yawning  before  it,  and  has  also 
watched  with  extreme  interest  the  eteps  by  which  it  has 
attauied  ito  present  high  position,  to  offer  a  few  remarks 
on  the  proceedings  of  Batnrday. 

Themorement  for  "Technology"  Examinations  by 
tba  Society,  sosnocessfaUy  inaugurated,  may  be  regarded 
aa  one  of  the  most  important  steps  in  progress  amongst 
^^°^y»^^7  taken.  I  qoite  agree  in  the  language 
off  Mr.  Cntohett's  report  in  th*  of  Jotinial  Friday  last, 
tbat  It  IS  rather  Uie  business  of  the  Society  to  initiate 
good  objects,  than  to  attempt  to  carry  them  out  to  con- 
clnmcm,  but  I  think  the  establishment  of  examinations  in 
toohnology  would  be  dearly  bought  by  the  abandonment 
of  examinations  which  have  been  attended  with  such  im- 
portant results,  unless  and  until  the  continuance  of  these 
ezrainations  have  been  otherwise  proTided  for. 
^^e  subjecta  and  srstem  of  examinations  may  probably 
reqmre  reconsideration  and  readjustment ;  and  it  occurs 
tome  to  suggest  whether  the  subjects  are  not  too 
numerous.  I  would  suggest  their  redaction  to  say  :— 
1.  Arithmetic,  with  the  decimal,  metrical,  and  other 
2™"*^..'*'  Bookkeeping.  8.  Geometry  of  two  dimen- 
■MDS,  with  m^snration  and  surreying.  4.  Geometry 
M  ttroe  dimensions,  with  plan  and  section  drawing. 
6.  One  hrag  language.  6.  Latin  and  Greek;  leaving 
reading,  writing,  and  other  subj-^cts  to  the  local  insti- 
tabons  whKsh  have  recently  sprung  up  or  been  stimulated 
mtoaebon. 

The  above  six  heads  are  the  basis  of  primary  educa- 
toon,  to  be  supplemented  by  some  of  the  other  numerous 
taanches  of  mathematical,  natural,  and  applied  sciences, 
•ocording  to  the  mind  of  the  individual. 

The  applied  sciences  afford  the  proper  field  for  technical 
■  Mnunmation,  which,  if  conducted  on  one  recognised  plan 
and  system,  will  have  the  efibet  of  bringing  into  harmony 
the  teaching  of  the  nation.— I  am,  &c., 

,    ,  ^  Thomas  Wbssteh. 


.  THE  WIKES  or  GEEMANT. 

pere  is  no  doubt  whatever  that  the  consumption  of 
^ht  wines  is  largely  on  the  increase  in  this  country. 
Not  only  the  clarets  and  other  wines  from  the  south  of 
France,  but  of  the  hocks.  Moselles,  and  others  comprised 
in  the  term  Ehine  wines,  are  beginning  to  figure  very 
lareely  in  the  trade  returns.  Two  works*  recently  pub- 
Uahed  give  together  a  scientific  and  a  practical  view  of 
tte  same  subject,  and  the  foUowing  article  is  compiled 
from  the  information  thus  obtained  • 

The  vine  grows  on  chalky,  siliceous,  aluminous,  and 
magnesian  soils,  on  granite  mountains,  in  formations  of 
transitiou,  and  on  secondary,  tertiary,  voloanic,  and 
alluvial  territories.  It  requires  for  iU  upper  and  main 
roots  a-territory  which  roust  not  be  clogged  with  water, 
but  be  pervious  to  it,  and  admit  air  at  frequent  intervals. 
In  all  parts  of  the  world  it  may  be  seen  growing  with 
I»edJection  along  the  banks  of  rivers.  The  wild  vine  of 
Uie  Ehine  valley  is  found  on  the  borders  of  marshes. 
The  most  luxuriant  growth,  and  its  richest  bearing 
power,  are  mot  with  in  the  paludal  districts  of  the 
Gironde.  This  shows  that,  while  the  vine  is  a  most  ac- 
commodating plant,  and  will  even  succeed  in  poor  land, 
yet  its  most  perfect  development  and  most  profitable 
cultivation  are  dependent  upon  certain  conditions  which 
are  not  often  found  united. 

♦Ob  Wla«,  *«.,  by  Drs.  Tbadlchmn  an«  DoprA  Oo  Ocnnsii 
wmsi,  ay  H.  A.  V<rknis«&« 


In  Rhmish  Bavariatiirvitionltnral  districtsare  sitiiatwi . 
at  the  foot  of  a  mountain  range  called  the  Haardt,  which 
is  the  continuation  towards  the  north  of  the  Vosgesj  and 
forms  tiie  natural  Ixontisr  between  France  and  the  west,, 
and  between  Germany — more  particularly  Bhenish  Ba* 
yaria — on  the  east.  The  land  at  the  foot  of  this  monntaia 
is  in  general  between  fifty  and  one  hundred  feet  higlnv 
than  the  general  level  of  the  Ehine  valley,  and  forms, 
therefore,  a  kind  of  high  plain,  or  a  middle  stage  between- 
the  Ehine  valley  and  the  mountains.  Its  inclination  ia 
not  very  great,  for  the  ascent  from  the  plain  to  the  termi- 
nation of  the  viticnltural  district  upon  the  ste^  inoUnea 
of  the  mountains  b  distributed  over  about  four  or  five 
English  miles.  In  the  nei^bourhood  of  Landau  and 
Deidesheim,  however,  the  district  is  more  hilly.  Tha 
valleys  which  run  from  west  to  east  produce  many  undU'- 
lations,  and  southern  as  well  as  northern  exposures,  bufe 
on  the  whole  the  exposures  of  the  vineyards  are  east. 
In  this  respect,  therefore,  the  Haardt  resembles  thei 
situations  of  the  Cdto  d'Or,  and  some  of  those  of  ChaoH 
pagne.  The  vines  which  are  most  planted  in  this 
district  are  the  chasselas,  called  gutedel,  the  traminer^ 
the  so-called  chatrians  or  sylvaner,  and  the  rieea- 
linjg.  During  the  last  decomial  the  tnuniner  ha» 
gained  a  great  preponderance  over  the  other  vines;, 
nearly  all  new  plantations,  particularly  those  whkh 
are  made  by  }>etaons  of  capital,  are  jAuited' 
with  it,  because  the  wine  is  more  sought  after 
and  beUer  paid  for.  The  vine  does  not  poasssa  nayr 
gnat  powers  of  vegetation,  and  reqnires  a  loese,. 
mild,  and  rich  soil,  which  must  contain  chaik  aiiA' 
sand.  It  shoots  early,  and  in  consequence  is  exposed  to 
the  effects  of  early  frosts ;  for  this  reason  it  is  particularly 
qualified  to  be  grown  in  the  upper  parts  of  the  Ehine 
valley,  AJsatia  and  Ehenish  Bavaria,  where  spring  frost* 
are  almost  unknown.  The  chasselas  ripens  eariy,  and- 
almost  every  year ;  and  although  it  does  not  give  wine 
that  has  lastmg  qualities,  it  yields  tolerable  substanee! 
without  acidity.  The  traminer  gives  wine  of  much 
body  and  smoothness,  but  its  lasting  qualities  during  the- 
first  years  are  not  great.  The  so-called  sylvaner 
yields  a  very  fine  liquid-tasting  wine,  without  much 
particular  flavour.  The  riessling,  on  the  other  hand^ 
in  bad  years  gives  much  acidity,  but  in  good  years  it 
imparts  to  the  mixture  of  the  other  qualities  a  beautiful 
bouquet  Without  doubt  this  mixture  is  very  sensibley. 
inasmuch  as  thereby  the  best  average  is  produced  ofi 
which  the  changes  and  vidsaittides  of  the  seasonal 
will  admit.  In  the  direction  of  Worms,  plsntntiuiui 
of  pure  traminer  and  pure  riesriing  are'  now '  be>> 
commg  more  common.  Persons  who  possess  property 
and  courage  to  iace  the  misadventures  of  pure  set^ 
will,  of  course,  be  rewarded  by  a  splendid  soocaas  io 
good  years. 

There  are  in  the  Palatinate  33,048  morgen.  of  vina> 
yards.  Of  these  three  beleag  to  the  first-classy  12,768  } 
to  the  second-class,  9,616 ;  and  to  the  third  class,  10,666>} 
total,  33,048.  It  is  estimated  that  a  full  harvest  yielda 
between  70,000  and  80,000  fuden  of  wine  (I  fuder  =s 
1,000  litres). 

Hr.  Yerkriiseii,  in  the  pamphlet  he  haa  pnbluhed  wHh 
the  view  of  making  G«nnan  wines  popular  in  this 
conntry,  and  of  p<Hnting  out  that  up  to  very  recently 
pure  Germaa  wmes  were  almost  uaattainable  in  this 
country  at  moderate  prices,  and  that  much  which  was 
sold  as  first-class  Ehine  wine  was  of  a  spurious  character, 
says : — The  beneficial  influence  upon  mind  and  body  of 
the  temperate  use  of  the  magnificent  productions  of  the 
Eheinpao,  of  the  Moselle  and  Saar  district,  of  the 
Bavarian  Paktinate,  of  the  Nahe,  of  the  Keckar,  of  the 
Ahr,  and  neighbouring  countries,  is  so  thoroughly 
appreciated  by  the  inhabitants  of  these  parts,  that  they 
would  consider  Ufe  robbed  of  half  its  charm  were  they 
to  be  auddeoly  deprived  of  their  wines  ;  and  there  is<na 
questioning  the  fact  that  the  lively  and  truly  joyous 
spirit  which  so  strikingly  charaotorises  the  people  of  the 
Eiune,  is  dne  to  the  daily  use  of  their  invigon^ing  and 
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refreshing  wines;  and  undoubtedly  the  affection,  amonnt- 
ing  almost  to  adoration,  which  the  German  people  feel 
for  their  German  Bhine  is  greatly  stimulated  by  the 
benefit  they  derive  from  the  enjoyment  of  the  sptondid 
imdact  which  adorns  its  romantic  bonks,  and  which  they 
are  justly  proud  of  having  cultivated  to  snch  a  hi^ 
denee  of  perfection. 

The  wonderful  care  and  attention,  amounting  to 
actual  devotion,  bestowed  upon  the  cultivation  of  their 
vineyards  by  the  great  proprietors  of  Germany,  the 
almost  lavish  expenditure  in  manoiin^  aiid  labour,  the 
degree  of  scientific  study  and  system  which  is  brought  to 
bear  by  these  agticulturist  princes  in  perfecting  the  pro- 
dace  of  which  Uiey  feel  so  proud,  give  to  Oerman  wines, 
when  secured  in  their  "  virgin  purity,"  a  distinctness  of 
character  truly  marvellous  and  mteresting  in  the  highest 
degree,  and  unspproacbed  by  the  vinous  products  of 
ot£ar  oountries.  If  in  Germany  we  have  less  quantity, 
we  have  at  the  same  time  a  higher  quality  than  is  to  be 
found  elsewhere,  and  we  have  those  remarkably  delicate 
distinctions  of  character  in  the  diOisrent  wines  which 
result  from  a  correct  selection  of  the  kind  of  stock  to  be 
planted  and  cultivated  in  each  particular  position,  and 
most  suited  to  the  nature  of  its  soil,  being  the  result  of 
lo^  and  attentive  observation  and  ezperimMtt. 

Were  the  German  wine  countries  situated  in  the 
mcoe  favoured  dimatioal  positions  of  Spain  and  Hun- 
gary, or  of  Southern  France,  there  is  no  doubt  the  high 
standard  of  quality  attained  would  be  accompanied  with 
a  more  profitable  and  regular  yield;  and  the  present 
superiority  of  German  wines  in  real  fineness  is  but  one 
of  ti>e  many  illustrations  continually  forcing  themselves 
under  our  notice  of  the  superior  energies,  both  mental 
and  physical,  and  of  the  undaunted  spirit  of  perseverance 
whiiUi  are  the  peculiar  gifts  of  the  inhabitants  cf  the 
more  northerly  portion  of  our  ssone,  and  which  impel 
them  to  extort  from  the  earth,  at  whatever  amount  of 
labour  it  may  cost,  and  even  danger  it  may  incur,  the 
almost  she  is  capable  of  yielding. 

It  seems,  on  fint  consideration,  remarkable  that  in  a 
country  like  England  so  little  should  be  known  of  Q«rman 
wines,  and  that  they  should  have  met  with,  comparatively 
speaking,  so  small  an  amount  of  approval  by  the  genenU 
public ;  but  when  we  consider  the  diffionlty  hitherto  and 
•till  experienced  by  Englishmen  in  obtaining  these  wines 
in  their  native  purity,  now  liable  Englishmen  are  to  be 
taken  in,  and  how  frequently  they  are  taken  in,  it  is 
more  easily  understood  .that  English  notions  respecting 
the  merits  of  German  wines  are  as  yet  somewhat  unde- 
fined and  incomplete. 

The  wines  and  vines  of  Rhenish  Hesse  are  so  similar 
to  those  of  the  Palatinate,  on  the  one  hand,  and  those  of 
the  Bheingau,  on  the  other,  as  not  to  require  any  special 
description.  The  extent  of  vineyards  in  this  rich  and 
fertile  district  under  cultivation  amounts  to  27,812 
morgoi,  and  their  average  aimnal  production  to  about 
one  stuck  of  1,200  litres  per  morgen.  The  vineyards  of 
Worms  include  the  one  south  of  tiie  Idebfranen-Kirche, 
which  produces  the  liebfraumiloh,  a  riessling  wine, 
of  fine  bouquet.  The  district  of  Obenngelheim  produces 
much  red  wine  of  the  chaiacter  of  Buqpindies  of  the 
second  and  third-class  from  Burgundy  grapes,  and  fur- 
nishes considerable  quantities  of  tiiese  latter  for  the  pro- 
duction of  Mouueaus.  The  wines  of  lianbenheim,  Boden- 
heim,  Guntersblun,  Nierstein,  and  Selzan  possess  in- 
dividual reputations,  and  are  often  substituted  for  the 
Bheingau.  Many  wines  from  the  other  villages,  particu- 
larly of  the  Kreis  Oppenheim,  are  sold  under  the  titie  of 
"  mersteiner,"  especially  in  £Uigland,  where  the  name  of 
this  village  is  reouved  with  marked  favour. 

The  ancient  f^anoonia,  now  comprehended  under  the 
name  of  the  lower  circle  of  the  Kaine  of  Bavaria,  con- 
tains about  70,000  Bavarian  tagwerte  of  vineyards, 
which  is  about  tiie  same  sur&ce  as  that  cultivated  in  the 
whole  of  the  kin^om  of  Wiirtembnrg.  Most  of  the 
wine  grown  there  is  consumed  in  the  country.  There  is 
oafy  a  small  quantity  which  is  exported,  and  that  is 


grown  in  the  neighbourhood  of  Wiirtsbnrg.  Tht  but 
vineyard  is  the  so-called  Leiste,  situated  on  the  left 
bank  of  the  Maine,  in  a  small  aids- valley,  bdwaen  tn 
hills  south  of  the  fort.  Next  in  qualify  to  thii  iitbe 
Stein,  which  is  situated  on  the  right  bank  of  the  Muae. 
close  to  the  river.  The  vineyard*  of  the  I^iate  may  W 
said  to  be  a  month  or  sometimes  two  months  in  idnut 
of  tiie  general  wines  of  the  country.  The  »is»  i»  8» 
Wiirtzburg  morgen,  or  nearly  17  hectares.  Then  ue 
here  planted  mostiy  riessling  and  traminer  and  neuif 
one-third  of  Elbling ;  also  some  eo-oallad  Fnnoomi 
grapes,  which  may  probably  bo  an  indigenou  pUal 
There  are  also  some  chaaselas  and  aome  black  gnm- 
One  peculiar  grape  b  yet  grown  here,  the  uy-aM 
Hermitage.  This  grape  is  of  a  yellowish-biown  cdoB, 
like  the  white  traminer,  and  has  an  exoeedin^r  ^ 
flavour,  the  taste  standing  midway  between  th«t  of « 
ripe  reissliog  and  a  muscatel,  having  neitha  w 
fine  flavour  of  the  riessling  nor  the  gross  M"W 
of  the  muscatel.  If  this  vine  were  cultiT«tal 
in  greater  numbers,  and  a  wine  were  ™«i»  ^ 
iU  grapes  alone,  it  might  be  something  very  exceUfflt- 
The  greater  part  of  the  Leisto  belongs  to  <i^  J^ 
domain,  and  all  the  wine  made  there  goes  into  tiie  (*n 
which  are  underneath  the  royal  oastle  of  WuiteteJ. 
The  Leiste  wine  of  good  quality  is  mostly  '»"~* 
Munich,  and  drunk  at  court.  Only  a  small  qosatity  ■" 
trade.  .  ^^^ 

The  cultivation  of  the  vine  and  the  process  of  Mi^ 
tion  has  reached  a  very  high  develoiHBa^  "J* 
Bheingau,  where,  according  to  some  old  ^'"^""T^ 
ments,  the  vine  was  cultivated  even  in;ti»»»''' 
seventh  centuries.  The  greatest  extension,  hosf"! 
given  by  the  agency  of  the  clerioal  ^"'""''^S 
ticularly  the  monasteries  of  Johannisberg  "^^^^T^ 
the  inhabitants  of  which  planted  the  ™»fl«» 
Johannisberg,  Steinberg,  and  Grafenberg.  ^^^^  ^ 
co-operations  were  swept  away  by  the  ^"f^,,! 
the  wars  consequent  upon  the  French  i'«'*"'STL  rf 
thoir  property  passed  into  the  hands  <rf  the  AJJ^j 
Nassau  or  the  Princes  of  Mettemich.  About  •^^ 
years  ago  a  great  expansion  of  the  onltiTO**  ^ 
place  by  the  immigration  of  capitaL  ^Vjujd 
merchants  from  Mayenoe  and  Fraijtfort  aoqmn"  ^ 
and  planted  vineyards,  introducing  ""•""T^'Jjub. 
the  selection  of  grapes  and  the  treatment  in  »"  *2j. 
The  prices  of  their  products  and  properties  •"^"T^^ 
exhibit  a  continuous  and  almost  «nintermptea  n«  , 
suiting  in  general  prosperity.  Whilst  the  uwtoW"  ^ 
the  country  is  towards  the  south,  thus  P""!^rt,e 
against  aU  north  winds,  the  Bhino,  which  ""^^ 
rays  of  the  sun  upon  the  vineyards,  acts  »»  »  ^^ 
This  conformation  of  the  country  prodooes  *^^ 
most  favourable  to  the  production  of  "?^,?"phS* 
kinds  of  fragrant  bouquotted  wines  for  w'""*'*"'^, 
gau  has  obtained  a  world-wide  celebrity.  1™,  v^^jjn 
unknown  in  Italy  and  France,  is  pecuhar  to  »«  ■„ 
valley,  where  it  alone  attains  thequsUtae»»ni^„ 
high  flavour  to  its  wine.  In  any  hotter  cU^,  ^^ 
Hungary  or  Styria,  it  becomes  excessively  s»«^  ^^ 
acid  ;  ita  wine  assumes  quite  different  ITtJT  of  f* 
alcoholic  and  of  fiery  taste,  witiiout  almost  «nj  ^^ 
bouquet  which  distinguishes  Bhine  wine.  .j^  rf 
kinds,  there  are  in  Bhmngta  a  mw"  rrjo* 
the  elbUng,  or  albe,  the  Pedro  ^'^'^,^ 
Xeres  disbrict.  ITiis  vino  is  used  to  °°!°Ldii«W 
which  form  the  enclosures  of  vineyards,  w  ttii^ 
of  EUfleld,  the  elbing  is  mixed  '"*J?L,  Baff- 
in the  vineyard.  It  occurs  frequently  °^^^^  '* 
heim  and  Assmanbausen.  Ths  '^'^^  jad" 
cultivated,  but  it  is  found  to  yield  ■**  V,a«ii«* 
cease  bearing,  and  is  not  likely  to  be«>°'t^Swy  » 
At  the  so-called  Budesheimer  Bwg>  P"ljjrtl'i*' 
western  and  south-western  declivities,  tM^^  gjrf. 


is  the  green  Orleans,  or  Budeshim  O''*?*,^!*  "■ 
heinsch,  a  very  late  grape,  which  'o^*  ^tJJj^jei  <i  »»• 
any  except  the  very  best  and  warmss*  •» 
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ibine  Talley.  From  this  portionlar  grape,  therefore,  is 
Lari-ved  the  peculiar  flarour  and  taste  of  the  Rudesheim 
rine,  -which  most  be  well-disting^oished  from  the  boai^aet 
>f  Tieadiiu>  wine,  and  experience  its  own  appreciation. 
[71ie  Soharlachberger  wine  is  also  made  of  the  Orleans 
fntpe,  which  in  latter  years  there  has  been  a  tendency 
o  Abandon,  and  to  snbstitate  reissling.  The  Orleans 
^ne  g^rows  well  in  the  rooky  soil,  is  an  abtmdant  bearer 
>f  larg^graped,  massive  bonohes,  and  attains  an  age  of 
>0  years  and  upwards,  qualities  in  none  of  which  the 
^twiiwiling  becomes  its  equal. 

Making  a  slight  detonr  to  the  Lower  Maine  we  meet 

with,  the  village  of  Ho(^heim,  about  three-quarters  of  a 

□oile  from  the  banks  of  that  river,  100  feet  above  its 

Level,  and  about  three  miles  from  its  confluence  with  the 

fihine.    This  spot  has  famished  the  monosyllabic  Eng- 

g^Ush  term  by  which  all  Bhine  wines  are  confused  into 

one  carious  superstition.    The  vineyards  have  no  par- 

ticnlar  mountain  protection  from   the  north,   but  are 

sttnated   on   a  declivity  rising  from   the  Maine,  and 

terminating  at  the  beginning  of  a  great  plain  which 

stretches  northwards   in  the   direction   of  Homburg. 

Thia    area  is   nearly    1,000   morgen.     It   is   difficiUt 

aoonrately  to  define  the  conditions  which  produce  so  ez- 

oellent  a  wine  as  that  in  the  majority  of  the  best  reputed 

sitoations.    The  most  important  share  seems  to  be  due 

to  the  prozimity  of  the  nver,  which  reflects  the  rays  of 

the  sun,  and  acts  beneficially  by  the  masses  of  warm 

water  passing  by ;  at  least  the  vinejraids  g^in  in  quality 

and  price  by  their  prozimity  to  the  water's  edge.    The 

«  Kohlkaute,"  with  an  indication  of  tnm  8«  to  lO",  is 

doae   upon  the  river.    The    "  Lattenber^ "    and   the 

"H8Ue,"  with  an  inclination  of  16",  and  the  «'  Gohlts  " 

and  ''Wandkaute  "  are  so  near  to  the  Meuub  that  when 

the  river  becomes  swollen  by  rains  many  vines  are  under 

-water.    In  the  preparation  of  the  soil,  the  planting  and 

trtUning  of  the  vines,  it  is  clear  that  all  that  human  skill 

can  do  has  been  effected  to  secnro  the  condition  of  a  fine 

produce.  The  vintage  is  perfbrmed  with  particular  oare, 

and  appears  to  be  the  mc«t  important  put  of  the  whole 

grooess  of  vitionltare.  The  day  of  the  general  vintage 
aving  been  determined  by  a  oommiasion,  a  special  in- 
apeotion  is  held  on  the  morning  of  that  day,  and  when 
ttie  grapes  are  free  from  dew,  a  sign  with  the  diurch- 
bell  opens  the  vineyards.  In  case  it  should  rain,  how- 
ever, the  vineyards  are  not  opened  at  all.  The  vintage 
is  not  finally  completed  until  the  middle  or  end  of 
October,  or  even  the  first  days  of  Kovember.  The 
grapes  are  generally  trodden  by  men,  in  pails  with  a 
permated  bottom.  In  this  process  the  hnsln  are  trans- 
wrmed  into  a  pulp.  The  stalks  are  never  sepaiated,  as 
their  dry  state  eflectnally  prevents  the  extraction  of  any 
tannic-acid  from  Uiem.  The  trodden  mass  is  allowed  to 
•tand  for  twenty-four  hours,  and  is  then  pressed  in  the 
otdinary  wooden  screw-press.  The  juice  is  put  into  the 
caaks  and  allowed  to  ferment,  without  any  peculiar 
appaiatns  or  precaution.  The  rest  of  the  care  of  the 
-wine  does  not  materially  differ  from  that  bestowed 
in  other  parts.  The  biuigs  of  the  casks  are  very 
long,  and  always  immersed  in  the  wine.  Four  or 
five  yean  are  generally  sufficient  to  make  the  wine 
tjpe  for  boiling,  after  which  it  improves  sensibly  for 
many  years. 

Betracing  our  steps  to  the  Rhringan,  we  meet  with  the 
most  famous  vineyard  of  Qermany,  and  one  of  the 
grandest  establishments  that  can  be  imagined — that  is, 
the  Steinberg.  This  vineyard  was  formerly  the  pro- 
perty of  the  convent  of  Eberbach.  After  the  secularisa- 
tion it  became  a  Nassanrian  domain,  and  is  now  the 
public  property  of  Prussia.  Upon  a  hill,  about  three 
mfles  distant  from  the  Rhine,  is  a  long  oval,  of  about 
eighty  morgen  aorhce,  which  fbrms  one  uninterrupted 
vine^ird ;  when  seen  from  a  distance  this  appears  to  be 
an  even  plain,  but  on  closer  inspection  the  iUnsion  is 
dissinatea.  It  has  various  undulations  and  hollows,  by 
«hich  it  is  divided  into  districts  yielding  different  pro- 
dot*.    Of  these,  three  are  partiowarly  frmons,  and  re- 


puted to  yield  the  best  wine — namely,  "  The  Qoldan 
Beaker,"  "  The  Oarden  of  Roses,"  and  the  "  Flanier." 
The  Utter  yielded  the  best  piece  of  cabinet  wine  in  the 
&raous  year  of  1819.  These  hollows  are  situated  in  the 
very  centre  of  the  entire  vineyard,  are  open  to  the  south- 
west, and  enjoy  particular  motection  by  the  higher  parts 
of  the  vine-beanngland.  JSveiy  year,  at  the  time  in  the 
spring  when  wines  are  usually  radied  from  the  lees, 
there  is  a  public  sale  of  Steinberger  wine  at  Erbach. 
The  day  of  this  sale  is  a  great  public  festivify  for  the 
people  of  Bheiogau  and  the  wine  merc^iants  of  Mayence 
and  Franlcfort.  Bach  stranger  arriving  at  Erbach, 
whether  he  be  a  buyer  or  not,  is  treated  to  a  dinner  and 
a  liberal  allowance  of  good  wine,  cabinet  wines  being 
served  with  the  dessert  There  is  consequently  a  great 
confluence  of  the  idle  and  the  curious,  besides  the  actual 
men  of  busiitsss  and  their  friends,  to  partake  of  the  ju- 
dicious hoq>italityof  the  government.  It  is  judicious,  for 
the  animated  people  buy  with  more  readiness,  and  the 
sale  goes  off  amidst  general  merriment  and  satisfaction. 
The  autumn  wine  is  sold  in  pieces  of  7^  ohms  each  =: 
1,200  litres,  and  the  prioe  bid  carries  the  cask.  But  the 
cabinet  wine  is  sold  hy  private  anangement,  in  smaller 

Soantities,  and  fireqnently  in  botUea  at  high  prices.  At 
le  auction,  the  wine  not  only  of  the  Steinberg  but  also 
that  of  other  domainal  vineyards  is  sold.  As  the  Stein- 
berg produce  amounts  in  some  years  to  84  pieces,  from 
120  to  ISO  pieces  may  now  and  tiien  be  sold  together  at 
the  auction.  The  price  of  Steinberg  wine  varies  from 
£66  per  piece  to  £600  and  £700,  the  latter  being  the 
finest  and  most  exceptional  cabinet  wines. 

The  Johannisberg,  through  wars  and  adverse  circum- 
stances, has  changed  proprietors  firequently.  At  the 
time  of  the  French  Revolution,  by  some  means  or  other 
it  came  into  tiie  hands  of  tiie  then  Prince  of  Orange,  but 
it  was  again  taken  from  him  after  the  battle  of  Jena,  and 
given  by  Napoleon  to  Manhal  Eellerman.  In  1816  the 
Emperor  of  Austria  took  possession  of  it,  and  gave  it  to 
Prince  Mettemich,  with  whose  descendant  it  now  re- 
mains. Willis  property  has  sizty>two  morgen  of  vine- 
yards, which  are  manured  by  the  entire  produce  of  a 
farm  of  4&0  morgen  of  arable  and  70  morgen  of  meadow 
land,  the  manure  wanted  by  the  latter  being  bontAit 
from  the  small  proprietors  in  the  neigfabonrbood.  The 
cultivation  is  that  which  is  usual  in  the  Rheingpiu ;  the 
vintages  are  late,  t^e  result,  it  is  said,  of  an  accident  on 
the  Mii  of  the  Bishop  of  Fulda,  in  1776,  who,  having 
receded  the  report  of  his  steward,  forget  to  send  the 
cnstmnarv  order  for  the  vintage.  This  was  deferred  until 
nearly  all  the  grapes  were  rotten,  when  the  frightened 
steward  obtamed  permission  through  an  express 
messenger.  The  wine  was,  against  all  expectation, 
found  to  be  of  unprecedented  quality,  and  the  lessoD  has 
been  remembered  ever  since.  The  cellar  is  situated 
under  the  entire  castle;  one  portion  contains  stone 
bottles,  boxes,  and  all  requisites  for  packing  bottles 
wUch  are  to  be  sent  to  a  distance.  Oontigaoua  is  another 
room,  in  which  the  bottles  are  filled  and  packed.  Each 
cork  shows  the  brand  of  the  Mettemich  aims.  After  it 
has  been  inserted  in  the  bottie  it  is  sealed  over,  and  the 
wax  is  again  impressed  with  the  same  coat  of  arms.  A 
label,  stating  the  name,  year,  and  price  of  the  wine,  is 
fixed  upon  each  bottle ;  the  bottle  is  wrapped  in  paper, 
and  surrounded  with  straw.  Fifty  or  a  hundred  snoh 
bottles  are  then  placed  in  a  box,  and  pMked  very  tightly, 
the  packers  actually  jumping  with  thor  fiset  on  the  top 
of  Qm  straw  in  the  boxes,  and  so  ramming  the  bottles 
down  that  Ae  spectator  is  afraid  fbr  the  safety  of  the 
botties  and  their  precious  contents.  The  quantity  of 
wine  produced  vanes  considerably  with  the  years.  Thus 
1817  gave  48;  1818,  47;  and  1819,63  irfeeesof  wine. 
In  1881  only  26  pieces  were  obtained  from  43  mot|[en  in 
active  bearing ;  whilst  in  1888  the  same  surface  yielded 
67  pieces.  The  wines  of  leas  good  ^ears,  and  all  infsnor 
qnditiee,  are  sold,  immediately  after  the  spring  racking, 
by  auction,  and  only  the  select  qualities  are  kept  in  the 
cellar.    Attheageof  four  or  five  years,  the  time  of  their 
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iiMlililIji  in  the  cask,  ibef  are  botthd.  The  wine*  afttr 
that  imprsre  greatly  in  bouquet,  and  keep  twenty-flve 
yean.  No  doubt  a  fine  bottle  of  Johinnisborg  Outle  is, 
by  the  fiiln««  of  its  taste  and  the  mass  of  its  bonqvet, 
the  flaeet  and  most  powerful  drink  on  earth.  A  piece  of 
BmHn  wine  fetches  from  £600  to  £1,000  and  in  some 
oases  even  higher  prices  have  been  paid.  Bat  the  anction 
wines  have  nothing  like  that  value,  and  vary  between 
£fiO  and  £200,  aooordiDg  to  the  qualities  which  they 
possess  for  mizing. 

IVom  the  Johamdaberg  towards  Qeisenheim  extends  a 
deeUvity  with  santh^y  exposition,  the  best  dtoationsof 
wUoh  are  termed  "  Morschberg,"  "  lickerstein,"  and 
"  Hoher  Reoh."  Near  OeiseBheim  the  "  Bothe  B«i^." 
a  red  hiU,  projects,  much  like  the  Jofaaimisberg.  The 
majority  of  the  vineyards  behmg  to  Count  Ingdheim. 
The  prodaots  of  the  various  parts  of  tbe  "  Bothe  Berg  " 
aie  very  varying  in  quality.  The  sootherly  and  south- 
westerly  side  of  the  hill  prodnee  qdendid  wine,  whole  at 
the  foot  of  the  north-w«st  side,  within  a  few  hundred 
stsfxi  of  the  former,  there  is  a  vineyard  which  yields  the 
worst  wine  in  the  whole  district.  The  "  BoUie  Berg" 
is  connected  with  the  district  of  Badedteim  by  a  con- 
tinued vineyard,  situated  partly  on  inehnss,  partly  in  flat 
lurilows.  The  vineyards  of  Budesheim  begin  at  Mbingen 
aad  terminate  at 'Bingeriooti.  The  direiot  rays  of  the 
saa  ftdl  alaaost  at  right  angles  upon  the  soil,  and  the 
hsat  is  increased  by  the  reflection  from  the  broad  enr&ee 
of  the  river.  The  vineyards  naKrest  toEibangen  are 
called  the  "Wiiste,"  "Bokhans,"  and  "Tafal;"  the 
higher  situation  towaords  the  forest  in  th*  north  the 
"OberMd."  All  these  an  planted  witix  thoriflssling. 
The  vineyaida  nearest  to  Budesbeim  are  termed  "  Hen- 
teriiana,"  have  a  purely  southerly  aspect,  and  are  built 
mpoa  many  terraces,  which  at  a  distance  present  the 
iU>pearanoo  of  a  gigaatic  staircase.  The  greater  part  of 
the  Rudesheim  vineyards  is  called  the  "Budesheim 
Bsrg."  This  has  an  area  of  400  morgen,  and  has  the 
best  situation  in  Badesheim.  The  beat  parta  of  the 
Berg  are  those  situated  between  the  middle  of  the  de- 
oUvity  and  the  border  of  the  river.  The  Nassau  govem- 
nnat  planted  some  vineyards  hers  at  great  expense,  and 
Count  Ingelheim  possesses  the  vineyard  termed  "Kater- 
looh."  Tne  mere  plantation  of  a  morgen  of  vineyard, 
with  the  grubbing  and  removal  of  the  stones,  costs  from 
£600  to  £700.  Whatever  may  be  the  quality  of  the  vine, 
ii  is  certain  that  cheap  wine  cannot  be  obtained  where 
thi*  plantation  aad  cultivation  is  so  difficult  and'  e>> 
pensive.  This  is  the  bigheat  inclination  of  %cay  vianyaid' . 
u  Oarmaay,  being  70°,  and  equalled  only  by  the  steep 
inelinss  at  Wissengen  on  the  Moselle,  at  Besogheim  upon 
th*  Neck«\  and  at  Wertiieim  upon  the  Maine. 

The  white  wine  of  Aasmanhansen  has  no  particular 

SualitJea  or  reputation.  It  is,  however,  otherwise  with 
to  red  wine,  which  has  ac<}nired  somewhat  of  a  name. 
In  its  preparation  tbe  proprietors  proceed  in  the  foUow- 
ingmaaner: — 

They  crush  the  grapes  with  wooden  clnbs,  and  then 
put  the  entire  mass  into  vats.  Many  sooh  vats  are  made 
of  piece-casks,  cut  in  two  through  the  lnidd^  or  entire 
^ece-oasks  from  which  the  top  has-  been  reouved. 
During  the  first  violent  fermentation  the  rising  husks 
and  stalks  are  pushed  down  about  twice  every  day,  at  a 
later  period  once  daily.  When  the  fermentation  is  com- 
plete the  wine  is  drawn  ofif,  the  residue  pat  into  the  press, 
and  all  fluid  is  united.  The  stewards  of  the  Nassau 
domains,  however,  observe  greater  precautiom.  In  the 
fiiat  instance,  the  grapes  are  aUowed  to  hang  until  they 
begin  to  shrivel  a  httle,  bat  they  are  not  permitted  to 
got  rotten,  for  although  this  migfat  make  the  wine  more 
sweet  and  sinrituous,  yet  it  would  deteriorate  its  colour, 
one  of  its  main  charaatstistics.  All  rotten  grape*  are, 
thssefoTO,  careftilly  kept  out  of  tbe  vintage.  The  grapes 
an  carried  to  Budesheim,  and  there  treated  as  follows: 
—The  berries  are  separated  isom  the  stalks  by  being 
sthrod  about  with  a  stiff  brooai  in  a  sieve  of  iron  wire 
placed  ever  a  vat.    They  an  then  trodden  in  detaU  by 


men  with  wine-boots^  or  poandod  with  wosdas  Ait 
until  reduced  to  a  pasty- mass.  This  mass  is  theafS 
into  the  fermenting  vata.  The  wine  rises  ntarty  to  \i» 
top,  but  the  bosks  are  kept  in  the  fluid  by  a  peHbntel 
wooden  diaphragm,  wfaieh  is  fixed  in  the  npptr  psitrf 
thevai.  AfberformentationthewineisdiawDoffthtni^ 
the  tap  at  the  bottom,  which  is  guarded  iiuids  bjr  i 
stndnar ;  the  hmkt  are  pressed,  and  the  pmMd  vat 
united  mth  the  previously  drawn  wine,  'niia  nd  via 
is  mostly  kept  in  smaller  cades,  of  two  and  fonr  tin 
each ;  it  is  racked  from  the  lees  in  Maicb,  aBd,ttete 
or  six  weelu  of  rest,  sold  by  aaetioB. 

The  banks  of  the  Bhine  from  AasBaananan  toOit> 
lentE  have  many  vineyards,  bat  no  vary  good  ritaatii* 
Amongst  tbe  villages  which  prodnoe  wines  ii  Badanck 
In  this  village  there  is  an  interesting  litUe  inn,  "Totk 
Golden  Cork-screw,"  where  good  wins  was  sold.  Scat 
travelling  artists  of  Diissddorf  ooaimemontsd  tkai 
approval  of  the  wine  whioh  was  served  tham  by  piista; 
a  great  and  showy  shield  in  oil  cdann  upca  the  nlaf 
the  principal  wine-room.  The  names  of  other  TiDi|a 
producing  some  wine  are  ManubcKk,  Cash,  Obervead, 
celebrated  among  Bhine  tourists  by  its  edio,  S^ 
Diebanh,  Weinsberg,  DaaMcheid,  Peradieid,  Leagim 
and  Dellhofen.  These  cultivate  riesslJDg,  ota  oiai 
with  the  small-berried  elbUBg;  in  otharpaiii  soaapsss 
is  grown. 

The  following  instmctians  for  storing  sb<  bM 
wines  have  been  laid  down  by  Mr.  VuL'use%w'* 
worth  repeating :  — 

"  Wines  after  a  journey  reqniie  at  lesrt  ''*^!!' 
rest  (properly  steted)  to  recover  their  W  *■** 
White  Qerman  and  Irench  wines  should  t'*"!'^ 
decidedly  cool,  but  not  actually  cold,  place.   'P*'** 
should  always  be  laid  down  immediately ;  ^^f^^ 
no  account  be  allowed  to  stand  up.    Bed  Oeis"  * 
IVencb  wiaae  may  be  stored  a  degree  waiaw'''** 
white   wines.      Porto  and  berries   likewise  »*T  * 
stured  a  little  warmer,   in  faet   ports  may  J*"*: 
warmer  than  most  other  wines,  '  but  on  no  »w*|**; 
cool.'    The  proper  temperature  for  storing  theWs*' 
wines  is  as  follows,  vis.,  German  white  aad  all  »y?**f; 
48°  to  60";  German  and  French  red,  60°  to  «»••,*■!• 
and  Madeiras,  66° ;    ports,  60°.     A  good  *i»«^ 
sufficiently  ventilated  to  keep  the  air  pure,  bat  nee  n" 
actual  draughts,    in  which   the  temperature  en 
eqaaBsed  in  winter  and  summer,  is  most  'n'P<'''*''v''i|-, 
SMR)'keepiaigaBd.proper developmuntof wmes.   *'^. 
winaahould  be  bro«ilrtrt  direct  ftom  the  cellar  to  twa*'' 
it  ought  to  be  removed  fljst  to  a  plaoe  having  the  teor 
rature  of  a  comfortably  wanned  parlour  at  le«»t "»  """ 
before  it  ie  intended  to  be  used,    Tbe  higher  ^^^ 
of  a  wine  the  more  scrupulously  ought  ''''•,™^,^^ 
attended  to.    Bed  wines  should  be  drunk  rather 
than  white  wineB.    To  ice  snpeiior  wins*  " 
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When  the  treaties  of  peace  in  m6ynn<»^^ 
there  were  within  the  Prussian  dominions  no  ''"^ 
60  different  systems  of  Customs'  duties,  ^''tL^ 
tariffs.  Nearly  every  town  was  sspsrsted  boa  w^ 
rounding  country  by  an  ezeise  ;  all  comtaCTW 
tions  between  different  places  were  h«i»»"<>  "^■J ^ 
most  vexatious  difficulties  and  supervmoni.  >^^ 
province,  even  in  one  part  of  the  same  V''^^  .^ 
portaUon  of  produce  and  manufcetared  8<'^fi^i« 
mitted ;  in  another  part  either  ooiBpWely  'J™^1^ 
charged  with  the  heaviest  duties ;  ••»>1*.'"/T.  &5> 
provtnecs  nesriy  all  foreign  goods,  P"*™T^  Coeli- 
manufaetores,  which  at  that  p«iod  iaoadaMa  u"  ^^ 
nent,  were  permitted  to  be  imported  "f^  *',"£(*' 
low  duty.  The  prohibitive  system  w»*  »•"}*,  (k 
Eastern  provinces,  and  exemption  from  <*^^  ,^ 
articles   a  ohfiseo   exoqitioak    And  i>  *''■ 
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Oerman  states  it  wu  the  game  aa  in  Pnitsitt,  only  with 
the  difference  that,  from  the  small  extent  of  these  states, 
the  onatoma'  barriers  were  still  more  harassing  than  in 
Prussia.  It  was  only  by  the  greatest  exertions,  and  in 
years  of  «ztreme  want  and  disb^ss,  a  oonnnon  rote  was 
agreed  on,  which  hardly  sufficed  for  the  present  moment 
to  grant  just  safficient  freedom  of  interooorse  as  was 
actually  necessary  to  save  the  oonfedeiated  neigfabonrs 
from  downright  stacnation.  In  this  manner,  t^e  Qerman 
Confederation  gave  an  example,  a  parallel  to  which  is 
ttot  to  be  fonnd  in  the  world's  history.  The  German 
states,  confederated  for  one  imrpose,  politioally  allied  as 
one  State,  carried  on  a  commercial  civil  war  amongst 
themselves,  ooe  against  the  other,  which  was  &r  more 
injnrious  to  them  than  actual  warfare  in  arms  wonld 
liave  been. 

The  merchants,  particularly  those  of  the  smaller 
States,  were  the  first  who  endeavoured  to  find  out  some 
means  of  counteracting  the  evil  which  threatened  G^- 
man  trade  and  German  industry  with  ruin.  In  April, 
1817.  several  manufacturers  held  a  meeting  at  Leipzig, 
to  take  into  consideration  by  what  meona  any  improve- 
ment of  affiurs  for  German  industry  and  commerce  could 
be  attained.  In  1819,  a  sodety  oompesed  of  German 
merchants  and  mannfactorera  was  formed,  whoae  object 
waa  to  procure  the  abolishment  of  all  Cuatom-honae  re- 
strictiona  within  Germany,  and  the  establishment  of  a 
German  commercial  ayatem,  and  toendeavourto  influence 
the  separate  govemmsnta  of  the  German  Diet  in  this 
direction.  Fruasia,  in  the  meanwhile,  had  aeen  the  ad- 
vantage of  allowing  its  own  population  greater  freedom 
of  action,  and  already,  in  1816,  preparatory  ateps  had 
been  taken  to  initiate  the  alterations  in  the  customs  and 
excise  laws,  which  was  carried  out  two  years  later.  By 
this  B>eana  the  aeoond  State  of  the  Gennan  Oonfedera- 
tion,  with  a  population  of  10,000,000  of  active  and  in- 
duatrioua  antnects,  established  a  Coatom-hoaae  system 
which  afforded,  as  it  were,  a  nucleus  to  which  the  greater 
remaining  part  of  the  Confederation,  hitherto  split  up 
into  so  many  aeparate  syatems,  might  in  future  safely 
adhere  to. 

Whilst  in  this  manner  the  impulse  was  given  by 
Pmssia  in  the  north,  exertions  were  not  wanting  in  the 
soath  to  forward  the  same  object.  The  result  of  con- 
ferences and  adhesions  to  the  new  order  of  things  was 
the  treaty  of  the  14th  Febmary,  1828.  By  this  first  real 
Cnstoma  Union,  the  Pruasian  tJnion  repreaented  a  total 
commercial  territory  of  6,240  aquare  miles,  with 
13,89S,3J4  inhabitants,  whilst  the  Customs  Union  of 
Bavaria  and  Wurtemburg,  in  conjunction  with  Saxe- 
Wetmar,  Saxe-Coburg,  and  Baden,  consisted  of  176,319 
miles,  with  6,878,000  inhabitante.  A  further  geographical 
amalgamation,  by  the  adhesion  of  the  other  German 
states,  might  have  been  practicable,  instead  of  which  a 
coalition  was  formed  at  Casael,  in  1828,  which  may  be 
deaignated  the  Middle  German  Union.  Hap]^y  for 
Germany,  Uiis  project,  by  the  approaches  made  by  the 
southern  and  the  northern  unions  to  reciprocity  in  each 
others  duties,  was  quickly  dissolved.  In  1831,  by  the 
adhesion  of  several  smaller  states  and  the  diamption  of  the 
Middle  German  element,  the  Pruasian  Heasen  Onatoma 
Union  was  increaasd  to  646,619  aquare  milss,  with 
14,827,4 18  inhabitants.  In  the  meantime,  the  diacosaiona 
which  were  commenced  in  1829  between  the  Pmaaian 
Hossisn  and  the  Bavarian-Wurtemburg  Uniona  regard- 
ing a,  complete  Cuatoma  Union  were  ctvried  on  witiaont 
interruption,  and  on  the  16th  February,  1832,  the 
Pruasian  government  laid  the  plan  of  a  commercial 
nakm  before  the  other  interested  govemmenta.  The 
sstiafsetion  with  which  the  news  of  the  treaty  then  oon- 
oladed  was  reodved  by  the  whole  of  GeraiaDy  was  equal 
to  the  anxiety  which  bad  been  manifested  dnriog  the 
preliminanr  negotiations.  The  Cnstoma  Union  (Zoll- 
▼erein)  had  extended  itself,  by  a  combination  of  the  three 
treaties  of  1833,  over  the  most  indnstrions  and  popnloos 
Oenaan  oonntriss,  from  the  Heiael  Biver  to  the  Alps, 
^rith  773,019  sqnaie  Oermaa  tmlm,  aod  ^47MM  u- 


habiiants.  The  stetes  which  belonged  to  it  wore:»— 
Pmssia,  Bavaria,  Saxony,  Wurtemberg,  both  Hessens, 
the  Tharingian  countries,  the  Anhalt  domains,  and, 
lasUv,  both  the  HohenroUem  States.  On  the  other. 
hand,  besides  Austria,  there  remained  excluded  from  the 
Union : — Hanover,  Brunswick,  Oldenberg,  both  Meck- 
lenburgs,  Baden,  Nassau,  Frankfort-on-the-Main,  both 
Lippes,  the  Haas  Towns,  and  the  countries  in  connec- 
tion with  foreign  States,  Luxemburg,  Holstein,  and 
Lanenburg.  Through  the  Union  the  problem  of  found- 
ing a  better  order  of  cnstrans  and  oemmeroial  intercourse 
in  Germany  was  solved,  and  on  the  Ist  January,  1834, 
when  the  Union  came  into  force,  the  rejoicing  at  the 
event,  so  long  expected  and  of  such  difficulties  in  ite 
aocomidishnient  were  lively  and  general  amongst  those 
most  interested.  Long  rows  of  vehides,  on  both  sides 
of  the  high  roads,  hitherto  divided  by  oustom-honse 
barriers,  were  waiting,  and  as  the  houn  of  midnight 
struck  and  the  hindrances  removed,  drove  through  the 
now  free  passages  with  the  greatest  jubilee.  _  In  this 
manner  German  Custom-house  and  commercial  inter- 
course was  freed  bom  the  endlesa  fatten  and  hindrances 
of  all  desMiptiona  whi<di  had  hith«to  existed,  to  make 
room  for  a  unity  in  onstoms  and  a  freedom  in  interooniae 
which  had  nei^er  been  known  or  even  imagined  in  jwe- 
vious  centuries.  All  the  trouble  and  labour  which  the 
construction  of  this  great  work  had  caoaed  were  now 
forgotten,  and  the  (German  governments  as  well  as  the 
people  regarded  the  further  development  of  the  Union 
with  confidence,  which  was  not  disappointed. 

In  Oie  next  iiew  years  several  more  adhesions  took 
l^ace,  so  that  the  extent  of  the  Zollverein  was  increased 
to  811,019  miles,  with  26,448,970  inhabitants.  The 
TJnion  comprised :— Through  Fruasia,  Saxony,  and  the 
Thnringian  Union,  the  chief  northern  parts  of  Germany; 
through  Bavaria,  Wnrtomberg,  and  Baden,  the  southern 
parte  of  Germany;  and  the  Rhenish  ports,  through 
Chur-Hesse,  Heaae-Darmatadt,  Nassau,  and  Frankfort. 
In  the  meanwhile,  the  North  German  Stetes  which  did 
not  belong,  Hanover,  Brunswick,  and  Oldenberg,  had 
oondnded  treaties  on  the  let  May,  1834,  and  7th  May, 
1886,  by  which  a  particular  Union — Duties_Union---was 
founded,  which,  conridering  the  geographical  position, 
manners,  and  eoonomical  circumstances  of  these  coun- 
tries, introduced  a  very  low  customs  tariff.  The  erenta 
of  the  year  1848  at  first  prevented  the  further  develop 
ment  of  the  Zollverein.  The  jeolomw  between  Austria 
and  Prussia  nearly  occasioned  the  dissolution  of  the 
Union,  until  in  1863  a  customs  treaty  was  concluded  be- 
tween the  two  Powera,  which  secured  its  farther  exist- 
ence for  another  twelve  years.  The  adhesion  of  Han- 
over, &c.,  brought  the  Union  up  to  9,044  square  miles, 
with  82,669,066  inhabitante.  In  the  war  which  broke  out 
between  Prussia  and  Austria,  in  1866,  the  governments  ot 
the  South  German  States  of  the  Zollverein  sided  -with 
Austria,  and  this  policy  caused  it  to  be  feared  that  a 
dissolution  of  the  Zollverein  must  take  place.  This  was, 
however,  not  the  case ;  and  the  Zollverein  at  this  period 
exhibited  the  extraordinary  speotoole  that,  whilst  ite  com- 
ponent poria  were  waging  open  war  with  each  o^er,  its 
Oustem-house  authorities  remained  in  their  functions  in 
the  general  name,  and  received  and  divided  the  revenue 
moneys  in  the  general  name,  a  spectacle  which  surprised 
nobody  in  Germany,  but  which  caused  general  astonish- 
ment abroad,  aa  something  quite  incomprdiensible. 
Gternian  nationality,  and  the  inner  conserving  power 
which  animates  the  Zollverein  reoeived  hereby  the  most 
glorious  oonfirmation.  On  the  conclusion  of  peace  the 
further  duration  of  the  Union  was  first  made  conditional 
in  future  n^otiations  with  six  months'  notice.  _  Praasia 
wished  to  obtain  those  alterations  in  the  organisation  of 
the  Union,  which  it  had  so  long  in  vain  strivrai  for,  by 
means  of  voluntary  arrangement.  In  the  previous  eon- 
stitntion  of  the  Union  the  possibility  of  the  further  de- 
v^opment  of  the  Custom-house  laws  had  been  abut  ont 
as  these  were  solely  matten  of  international  treaties,  and 
•ay  attoBktaMiBsfttMaaiMwecedepeadentoBtlMoenss&t 


752 


JOUBNAL  OP  THE  SOCIETY  OP  AETS  July  26,  1872. 


of  OTeiy  single  state  oompoaiiig  the  Union,  tbrough  vhich 
it  had  been  practicable  that  a  tingle,  even  the  amalleet 
State  in  the  Union,  conld  hinder  the  introduction  of  the 
moat  wholeaome  refbims,  and  in  some  case*  had  really 
preyented  them. 

After  short  negotiations,  a  conTention  was  concluded 
on  the  4th  of  June,  1867,  between  Prussia,  Bavaria, 
Wurtemberg,  Baden,  and  Eesse-Barmstadt.  On  the 
basis  of  this  convention  a  new  Zollverein  Union  Treaty 
'was  concluded  between  the  North  German  Confederation 
and  the  South  German  Statea  on  the  8th  of  July,  1867. 
The  principles  are  to  introduce  assimilated  laws  as  to 
im^rt  and  erport  duties,  and  transit  trade,  which  re- 
mains duty  free ;  likewise  as  to  the  excise  on  salt  pro- 
duced in  Uie  country,  and  beet-root  sugar,  and  also  on 
tobacco  grown  or  manufactured  in  the  Union.  Between 
the  individual  States  of  the  Union,  freedom  of  commerce 
and  intercourse  is  upheld,  from  which,  for  the  present, 
only  single  certain  articles,  which  are  subject  to  local 
taxation  (beer  and  spirit)  are  excepted.  The  legislature 
on  the  common  affairs  will  be  ezeroised  by  the  Council 
of  the  Diet  of  Zollverein,  as  the  common  organ  of  the 
governments,  and  by  the  Customs  Parliament,  as  the 
common  representatives  of  the  population,  harmony  in 
the  majorities  of  both  assemblages  is  necessary  for  every 
law  of  the  Union.  The  Counm  of  the  Diet,  in  which 
the  chair  and  the  leadership  devolves  on  Prussia,  con- 
sists of  members  of  the  North  German  Confederation 
and  of  the  South  German  States ;  in  the  same  68  votes 
are  represented,  of  which  43  are  held  by  the  North 
German  Confederation,  4  by  Bavaria,  4  by  Wnr- 
tembuig,  3  by  Baden,  ana  2  by  Hesse.  From 
its  members,  permanent  committees  are  formed  for 
ooatoms  and  duty  affairs,  for  commerce,  and  intercourse 
and  finance  a0aii8.  The  Crown  of  Prussia  has  tiie  right, 
in  its  capacity  as  presiding  leader,  to  conclude  commer- 
cial and  navigation  treaties  with  foreign  powers,  but  Uie 
ratification  of  some  is  subject  to  the  agreement  of  the 
Comicil  of  the  Confederation  and  the  consent  of  the 
Oastoms  Parliament.  This  body  is  composed  of  members 
of  the  Diet  of  the  North  German  Confederation  (297) 
and  of  representatives  of  the  South  German  States, 
namely,  for  Bavaria,  48;  for  Wurtemburg,  17 ;  for  Baden, 
14 ;  and  for  Nassau,  6 ;  therefore,  altogether,  382 
members.  The  summoning  of  the  Customs  Parliament 
takes  place  when  a  necessity  for  legidation  makes  it 
desiraUe,  or  when  one-third  of  the  voic^  in  the  council  of 
the  district  desire  it.  By  the  introduction  of  the  principle 
of  majority  in  the  constitution,  it  has  become  possible  to 
oairy  oat  a  commercial  policy  in  acquiescence  with  the 
views  of  the.  majority,  without  being  compelled  to  give 
way  before  the  claims  of  the  most  iu8ig:niflcant  minority, 
or  from  time  to  time  allowing  a  complete  stagnation  to 
take  place.  And  the  establidiment  of  an  executive  is  of 
no  leas  importance,  which  alone  has  the  power  of  con- 
cluding treaties  with  foreign  powers  in  the  name  of  the 
entire  Zollverein,  which  can  put  a  veto  against  any  altera- 
tions in  the  laws.  Through  this  new  organisation,  not- 
withstanding the  shortness  of  its  existence,  considerable 
results  have  been  effected,  such  as  the  promulgation  of 
oustoms  laws  suitable  to  the  requirements  of  modem 
times,  the  conclusion  of  new  commercial  treaties,  &c, 
with  foreign  states. 

Although  the  treaty  of  the  8th  July,  1867,  cannot  be 
looked  upon  as  the  consequence  of  regular  progressive 
development,  but  must  be  considered  as  a  crisis  called 
forth  by  the  war  of  1866,  still  it  is  an  advance  in 
political  economy  of  the  highest  importance,  having 
given  free  assimilated  markots  for  the  proiducts  of 
human  industry  to  a  territory  of  nearly  9,600  square 
German  miles,  with  a  population  of  38,500,000  inhabit- 
ants. This  treaty,  the  sole  political  and  nationally  legal 
tie  which  united  the  North  German  Confederation  with 
the  South  Gennan  States,  has  become  one  of  the  most 
important  documents  in  all  the  German  archives.  It 
was  quite  natural  that  the  nation  should  look  up  to  the 
ZoUverein  with  incTBasing  sympathy,  and  graft  hopes 


and  wishes  on  this  institution,  which  st  fint  qpi 
to  have  but  little  prospect,  but  which  have  been  tab 
with  unexpected  rapidity  through  the  atiUi^nai 
the  German  Empire.  The  Zollverein  hu  thenbj  un 
at  its  conclusion,  and  legislation  {at  Cvitaaie 
affairs  and  home  taxation  of  certain  prodocU^i 
now  passed  into  the  hands  of  the  Empite.  Tiida: 
administration  of  the  Empire  and  its  oigaiii,lbK': 
mical  development  of  the  Gennan  nitka  ik 
industrious  energy  will  make  that  fnitbe  pr 
which  was  to  be  expected  from  the  latest  (ngauci 
of  the  Zollverein,  which  was  based  on  piirelf  bus 
foundations. 
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Coali  are  being  imported  into  Great  Grioihs 
Belgium,  for  the  use  of  the  Manchester,  Sbe&H  "■ 
Lincoln^iire  Eailway  Company. 

Soeial  Improvements  in  lapaa.— In  J^siai^ 
reforms  were  taking  place  when  the  last  ad  U  ^ 
government  had  established  a  patent  lav.  Vosl" 
been  granted  the  same  rights  as  men  u  nju**? 
the  temples,  &c. ;  all  indecent  pictures  SBdoiJw'* 
henceforth  prohibited ;  gas  will  sbortlf  ^^,' 
Yokohama ;  a  fine  suspension  bridge  is  loi'*'' 
Yedo ;  and  the  burnt-down  peut  of  the  (%i'^*' 
out  in  streets  90,  60,  and  48  feet  wide. 

Albert  Kemorial.— The  People's  Taii-^^ 
oasion  of  the  opening  of  the  memorial  byte"^ 
was  stated  that  the  funds  devoted  to  its  «*•??( 
of  the  subscriptions  obtained  by  Lord  M«J«C** 
£12,000  collected  by  the  Society  of  Arts  fi«w» 
bier  chtsses,  and  of  £60,000  voted  by  P»ri»»**' 
motion  of  Lord  Palmerston.  The  fund  »^^ 
been  raised  by  the  Society  of  Arts  deserro •fl**T^_ 
tion,  having  been  collected  in  small  taat  *^ 
England  and  Wales  and  the  Colonies.  Ik'"^ 
nated  in  a  letter  from  Mr.  Henry  Cole,  C-^ 'Jr^ 
which  resulted  in  a  meeting  in  the  ball  o"'»°'?L 
Arts,  presided  over  by  the  then  Maiqiwwoj^ 
Among  the  executive  committee,  besides  lie  »«^: 
Mr.  Cole,  were  the  Duke  of  St  Allan'a  iw  ^■ 
Byng,  and  Sir  Thomas  Phillips,  all  of  »lwj  ^ 
active  part  in  the  organisation.  Mr.  Jolm  Jt J** 
Mr.  P.  Le  Neve  Foster,  and  Mr.  S.  Eedgrwe  w"^ 
honorary  secretaries,  and  Mr.  8.  T.  D*""!**;!^* 
surer.  The  Society  of  Arts  had  already  woB^j 
thousand  guineas  to  the  Mansion  Bonio  i™^^ 


raised  several  hundred  pounds  for  t 
their  own.    They  gave  the  use  of  ««"  "r^-j 
offices  to  the  people's  fund,  and  !»<»»»* '!!, 
way.    The  hibours  of  the  committee  """*^^ 
lection  of  the  above-mentioned  sum  ^?",*S^ 
amounting  in  number,  according  to  ***J'T'^^ 
which  comd  be  made,  to  several  hundred  ""T^ 
the  movement  led  to  the  erection  of  """JjrL  j 
rials   throughout   the   country.     As  ,""7^5, 
breadth  of  action  taken  by  the  SocieU  of  Aj™  " 
ing  the  sum  of  £12,000  referred  to  •"TJ  "l^ 
extract  may  be  read  with  >"*«"•*  =~;"*^iiir' 
the  pence  collection  for  the  n»t«"'",°f^^!« 
late  Prince  Consort,  from  the  townsndljirt^^jj 
ham,  the  various  collieries,  schools,  «"'^2aj* 
ways,  the  property  of  the  Most  ^'^  "j^ 
Marchioness  of  Londondeny,  in  the  «^,%>i 
Number  of  contributions,   4,083;  ,«*=?.««( 
£67  8fc  6d. ;  le*  cost  of  coUecting,  *  *L*JJ 
received,  £66  15s.   Of  this  »nm£24*  li"""S,l 
by  941  Eoman  OathoUcs,  or  0-63d.  of  »  P^ 
£66  4b.  4d.  by  3,169  pei«>ns  «(g'ff> 


or  4-93d.  by  each  sabaoibsr. 


J 
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FRIDAY,  AUGUST  2,  1872. 


John-ttntt,  AdHplH,  Imdm,  W.C  "•"«»»• 


AWOtnrcSMENTS  BY  THB  OOUKOH. 


rakL  EXAxivAnoirs. 

The  Council  have  had  under  consideration  a 
mmber  of  letters  from  Institutions  in  Union,  as 
i»ell  as  from  individuals,  asking  them  to  re- 
ionsider  their  decision  in  reference  to  giving  up 
hese  examinations,  and  the  Council  have  referred 
he  subject  to  a  Special  Committee,  to  inquire 
nd  report  what  can  best  be  done  to  meet  the 
iewa  of  the  Institutions  in  Union. 


SHIPS*  UFB-BOAIS. 

The  trial  of  the  selected  boats  took  place  at 
he  Regent's-canal  Docks,  Limehouse,  on  Wed- 
esday.  the  Slat  July,  in  the  presence  of  Major- 
kneral  Eardley-Wilmot  (Chairman  of  Council) 
'ice-Admiral  Ommanney,  C.B.,  F.R.S.,  Vice- 
Ldmiral  Ryder,  Capt.  Toy n  bee,  Capt  Ward 
..N.,  Capt.  Nisbet,  Mr.  Thomas  Gray  (Board  of 
rade),   Lieut.  Wilsoh,  Mr.  Seymour  Teulon 
lessrs.   Uamilton,   of  Windsor    Iron   Works 
averpool.  sent  two  iron  boats,  large  and  small  • 
lessrs.  Woolfe  and  8ons,   two  wooden  boats' 
rge  and  smaU;   Capt.  Nisbet,   small  wooden 
)at;  Mr.  J.  White,  of  Cowes,  a  large  wooden 
>at. 


?E0CEEDIHG8    OP    THE    SOCIETT. 


DMLIEEVIBW 


The  following  is  a  report  of  the  proceedings 
at  took  place  in  the  Royal  Albert  HaU  on  the 
th  July,  after  the  inspection  of  the  Schools  in  the 
>yal  Horticultural  Gardens.  All  the  bands  were 
issed  m  the  orchestra  and  played  the  National 
athem  as  the  Princess  of  Wales  proceeded  to 
B  box  appropriated  to  her  Royal  Highness 
d  the  Prince  of  Wales,  with  Prince  Albert 
ctor  and  Prince  George,  took  their  places  on 
J  dais  below  the  great  organ 


ifi^or-beaeral  Xardley-Wifaaot,  OhaSnuanof  OooiloiL 
nad  the  following  address : — 

It  is  with  the  greatest  gratification  that  the  Coutiidl 
have  the  opportnaity  of  seeing  your  Royal  Highness 
among  them,  and  again  taking  an  active  part  in  their 
prooeedings.  The  pleasure  is  greatly  enhanced  by  the 
kindness  of  her  Royal  Highness  in  gracing  our  meeting 
with  her  presence.  The  occasion  is  one  of  growing  im- 
portance. _  The  annual  competition  of  the  schools  hu 
given  an  impetus  to  the  system  by  which  physical  and 
intellBCtual  training,  being  pursued  together,  are  bound 
to  assist  each  other.  The  principle  ooinmends  itselton 
all  sides,  and  may  now  be  accepted  as  well  established 
in  the  opinion  of  the  country.  I  am  glad  to  be  able  to 
inform  your  Royal  Highness  the  reports  of  the  drill  of 
the  22  schools  visited  are  highly  favourable.  An  officer, 
Captain  O'Hea,  well  known  as  highly  competent,  has 
carefully  inspected  sach  school,  and  reports  as 
follows : — 

Boyal  Oalted  Service  IntUtatlon,  WMteluai-yaM, 
London,  8.  W.,  July  ««lh,  isJa. 

SiK  — In  compliance  with  inatructions  received  bmn. 
the  Council  of  the  Society  of  Arts,  I  inspected,  between 
the  2dth  of  June  last  and  the  present  date,  in  Setting  tip 
and  company  drill,  the  following  schools  :— 

1«<  Divuion. — Ooliath,  training-ship;  Wanpite,  Marine 
Society's  Ship ;  Chichater.  Homelusa  Boys*  ship. 

2nd  OivUion. — tjhoreditch  School,  Brentwood;  Lam- 
beth School.  Lower  Norwood;  Strand  Union  School, 
Edmonton ;  Stepney  School,  Limehouse ;  Central  London 
School,  Hanwell ;  South  Metropolitan  School,  Sutton. 

Schools  ot  the  2ad  Division  not  named  above,  which  haw 
teen  Intpeeled. — St.  Mary's,  Islington,  St.  Marylebone, 
Fureat-gate,  Mile-end,  Farm  School  (Bisley),  Queen- 
street  Refuse,  Holbom,  Bethnal-green,  Nurth  Surrey,  St. 
Mary's  Orphanage,  St.  Fancras,  St.  6iiorge-in-the-£att. 

3rd  J)ivition. — Royal  Naval  School,  Qreenwich. 

I  have  the  honour  to  report  that  in  the  Ist  Division, 
viz.,  the  school*  of  the  training-ships,  the  boys  of  the 
Ooliath  stand  tiist  in  merit.  The  physique  ana  appear- 
ance of  the  boys  of  tile  Marine  Society's  training-ship 
Waripitt,  and  those  of  the  training-ship  Chieh«tt*r, 
are  very  fine,  and  in  drill  both  schools  are  fairly  pro- 
ficient 

Of  the  2nd  Division,  viz.,  the  industrial  schools,  the 
Shoreditch  School,  at  Brentwood,  and  the  Lambeth 
School,  at  Lower  Norwood,  stand  first  on  the  list  in 
efficiency,  having  aich  obtained  an  average  of  over  90 
marks  per  movement  out  of  a  possible  100  marks.  The 
"  setting  up  "  of  the  boys  of  the  Brentwood  School  is 
especially  creditable. 

The  boys  of  the  Strand  Union,  at  Edmonton,  and  of 
the  Stepney  School,  at  Limehouse,  are  well-trained  (tha 
latter  on  a  system  of  drill  now  obsolete),  and  I  would  re- 
commend both  schools  for  gome  mark  of  approbatitm. 

The  Cf  ntral  London  School,  at  Hanwell,  and  the  South 
Metropolitan,  at  Sutton,  also  deserve  special  mention  for 
the  care  which  has  evidently  been  bestowed  on  the  train- 
ing and  setting  up  of  the  buys. 

I  also  visited,  in  compliance  with  instructions,  though 
it  is  not  in  the  competition,  the  Royal  Naval  Scho^  at 
Greenwich.  The  splendid  appearance  of  the  boys  of 
this  school,  as  paraded  for  my  inspection,  was  Very  strik- 
ing. Their  pliancy  and  precision  when  moving  as  a 
battalion  were  admirable.  The  manner  in  which  this 
school  is  drilled  reflects  the  highest  credit  on  Captain 
Bumey,  R.N.,  and  his  instructors. 

In  conclusion,  I  beg  leave  to  express  ray  thanks  to  Hr. 
J.  C.  Tufnell,  her  Majesty's  Inspector  of  Sdiools,  as  well 
to  the  several  superintendents,  who  rendered  me  CHatitial 
assistance  in  my  inspections. 

I  have  the  honour  to  bo,  Sir, 

Your  obedient  servant, 

JoHx  B.  O'Hfci, 

Late  Captain  25th  FootI 
To  the  Secretary  of  the  Society  of  Arts. 
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Sib, — By  deaira  of  the  Oonncil  of  the  Society  of  Arts, 
received  through  yon,  I  have  the  hononr  to  append  the 
following  few  remarka  on  the  lystem  of  drill  adopted  in 
the  schools  which  I  visited. 

In  some  schools  parading  more  than  two  companies 
of  sixteen  files  each,  I  ohawved  that  hattalion  drill — in 
not  a  few  instances  of  ft  fimcifdl  and  fiiolty  description, 
unauthorised  by  any  anthorised  drill-book — appeared 
to  be  the  rule,  and  company  drill  the  exception,  tne  re- 
sult being  very  unsatisfactory. 

In  other  schools,  professedly  drilled  according  to  the 
existing  regulations,  much  attention  appeared  to  have 
been  given  to  train  a  few  selected  boys  to  act  aa  captains 
and  guides  of  companies,  to  the  evident  neglect  of  the 
more  essential  points — the  setting-up  drill,  and  the 
steadiness  of  the  ooys  composing  the  companies. 

I  would  respectfully  suggest  that  in  future  competi- 
tions prize  bamiers,  &c.,  aheJl  be  given  only  to  sohuola 
drilled  according  to  the  existing  regulations.  It  is 
evident  tDat  boys  trained  on  an  obsolete  principle  in  in- 
dustrial schools  will,  when  they  enter  the  service  (either 
as  band  boys  or  otherwise)  not  only  have  to  learn  a  new 
drill,  but,  what  is  more  difficnlt,  to  nnleam  that  in  which 
they  have  been  first  instructed. 

If  the  sergeant-instructors  of  schools  were  required  to 
qnaliiy,  and  obtain  certiflcates  as  drill-instructors  tzom 
some  authorised  military  drill-school,  unity  of  system 
would  be  ensured. 

Wooden  dummy  rifles,  as  in  nse  in  the  Eanwell  and 
Brentwood  schools,  are  of  great  service  in  rendering  the 
boys  steady  in  the  ranks  on  parade,  and  an  additional 
means  of  improving  the  setting-up  of  the  boys. 

In  conclusion,  1  would  suggest  that  one  uniform 
elementary  course  of  drill  instruction  should,  if  possible, 
be  adopted  in  schools,  such  course  to  comprise  Farts  I. 
and  II.  of  the  latest  authorised  "  Field  Exercise,"  with 
the  addition  of  dumb-bell  setting-up  motion,  a  simple 
manual  exercise,  abridged  £rom  the  regulation  manual 
for  the  short  rifle,  and  instructions  for  fniirc>'«'>g  past  in 
battalion.  In  any  school  that  attempts  battalion  move- 
ments I  would  recommend  that  Part  III.  of  the  "  I^eld 
Exeroiae  "  should  be  strictly  adhered  to. 
I  have  the  hononr  to  be.  Sir, 

Tour  obedient  servant, 

John  B.  O'Hba, 
Late  Captain  25th  Foot 

To  th(  S«oretUT  of  the  Soolety  of  Arts. 

This  report  has  been  fully  borne  out  by  the  opinions 
of  H.B.H.  Prince  Edward  of  Saxe- Weimar,  to  whom 
the  Council  is  greatly  indebted  for  the  kind  and  patient 
manner  in  which  he  has  minutely  inspected  school  drill 
to-day. 

It  was  the  wish  of  the  Council  te  present  a  flag  for 
competition  to  each  of  the  following  sete  of  schools : — 1. 
Greenwich  and  Chelsea  ;  2.  Schools  of  training  ships ; 
3.  Industrial  schools.  Bat,  as  regards  Greenwich  and 
Chelsea,  the  competition  could  not  come  off  because  it  is 
the  holiday  time  at  the  latter,  which  is  the  reason  of  their 
not  being  here  to-day.  The  Council  have,  however,  been 
so  aatisfied  with  the  proficiency  of  the  Greenwich  boys 
that  they  have  determined  to  present  them  with  a  banner 
of  honour.  The  following  will,  therefore,  be  the  schools 
to  whom  we  ask  your  Royal  Highness  to  present  prizes. 
Having  read  over  the  list,  I  will  call  them  one  by  one, 
and  the  boys  deputed  to  receive  the  flag  at  your  Royal 
Highness's  hand  will  then  come  forward  for  that 
purpobe. 

His  Boyal  Highnoss  then  said— I  beg  yon  to  accept 
my  best  thanks  for  the  satisfactory  and  interesting  report 
I  have  just  heard,  and  I  dnire  to  express  to  you,  boys, 
what  a  satisfaction  it  has  been  to  the  Princess  and  myself, 
as  well  as  to  my  two  sons,  whom  yon  see  here,  to  have 
taken  part  in  the  proceedings  of  this  day.  I  congratulate 
yon  on  the  excellent  manner  in  which  yon  have  marched 
past,  and  I  am  satisfied  from  the  report  I  have  heard  to- 
day that  you  have  proved  up  to  the  mark.     I  hope  you 


are  as  well  ap  in  your  stndies  as  in  yoor  (bUL  I  wiD 
now  diatriboto  the  prizes  which  have  been  awarded. 

Two  bovs  of  the  Otliath,  the  Brentwood  School,  Oe 
Lambeth  School,  and  the  Boval  Naval  School,  Oreenvick, 
then  received  &om  the  hands  of  his  Boysl  HigtmuM  Uk 
prize  banners  awarded  to  the  respective  schoola. 

The  Prince  of  Wales  having  joined  the  Prinoeai  it 
Wales  in  the  Boyal  box,  a  concert  of  the  bands  tmk 
place. 


The  Xbming  Put  aay^ : — "  A  highly  intanatiiig  tarn 
was  enacted  yesterday  in  Hyde- park,  on  the  opcnrao 
to  the  north-west  of  Knigbtsbridge  Bvmicki.     Han 
before  noon  were  assembled  some  4,000  boys,  whose  ign 
ranged  between  six  and  fourteen  veais,  and  who  han 
been  instructed  in  the  art  of  drilling  properly.    1W 
were  brought  together  to  be  inspected  by  Mnjor-Oeaenl 
Prince  Edward  of  Saxe- Weimar.    The  boys  were  inn 
up  in  companies,  each  school  being  under  the  ooomul 
of  ite  own  drill-master,  who  put  the  boys  throigfa  lUr 
exercise  for  the  Prince.    His  Highim—  waa  by  no  nMM 
disposed  to  make  the  review  a  mere  matter  of  ibo«,fa 
he  regularly  inspected  the  lines  of  every  oom|»ny  Mit 
calling  on  ute  drill-master  to  put  the  school  thioii^  it 
exercise.    The  first  school  inspected  was  that  fine  tb 
Chiehuitr  training  ship,  which  numbered  154,  biaiJa 
officers.    These  boys  acquitted  themselves  in  a  tj^ 
creditable  manner.     Next  came  those  from  tlit  l^* 
Refuge  in  Great  Queen-street,  numbering  110.  ii  '• 
oellent  display  of  drill,  including  some  capital  o^*^ 
marching,  was  shown  by  the  boys  of  Mile-eadW^ 
School,    who  are,  aa  the  drill-master  infotadi^ 
Edward,  acquainted  with  the  whole  of  tht  n*  ^ 
Next  came  the  boys  of  St.  Mary's  Orphanage,  ai<^ 
those  of  the  Central  London  District,  who  napte^"^ 
mirably,  and  kept  their  distance  right  well.   Tkq  ■* 
formed  square  in  a  highly  creditable  style.   The  Sou 
Metropolitan  School  showed  exceedingly  good  diiU,  ** 
next  came  the  boys  from  Isling^n,  Mitchaoi,  u^ 
George's  in-the-East    The  Brentwood  School,  ^°"P°^ 
of  boys  from Shoreditch,  were  attired  inagreyonifmaK 
carried  mock  guns,  and  showed  admirable  ti«ning  tntk  a 
to  their  marchingand  themanagementof  tbeiransi-  ^w 
came  Forest-hill  and  Stepney,  followed  by  the  I^P^ 
boys,  who  advanced  in  echelon  by  companies  and  teoa 
a  good  square.    The  band  of  the  Strand  Union  i«<"T 
notice  from  ite  taking  ite  place  in  the  lanks  and  go^ 
through  the  drill  with  the  rrat,  who  perfbnned  a« 
work  very  weU.     The  Bethnal-green  School  ^^^ 
strong  btmd,  and  next  came  the  boys  from  the  &•"** 
training-ship  300  in  number,  lads  showing  a  f^f^ 
which  argued  well  for  the  value  of  a  life  on  board  »* 
Their  drill  waa  also  excellent.     Next  came  the  200  b^ 
of  the  Wartfitt,  who  went  through  their  drill  i»  * 
usual  creditable  style.     Next  came  the  boya  ft°°  * 
Pancras ;  and  the  last  school  reviewed  waa  ^^^ 
wich  Royal  Naval  School,  numbering  740  '»^**f  55 
of  naval  petty  officera  and  seamen.   These  fc*^^^ 
in  a  first-rate  style,  keeping  their  line  and  ^'"r'^!^ 
admirably,  and  going  tlux>agh  the  company  and  ■'•^'tT 
drill  reoiarkably  well.    Their  master  put  them  ttWfJ 
their  scurry  drill.  At  a  signal  given  all  the  '•J''™^ 
over  the  ground,  and  in  an  instant  a  single  tagw  >^ 
suddenly  converted  the  whole  moving  maas  mto  «  "»■ 
tttbUau  vittmt.    The  note  waa  then  Bounded  to  i^^ 
and  while  running  in  to  obey  they  were  again  in  •" 
atant  transfixed  by  a  bugle  note.    In  <»°7'^„nJ 
formed  comnanies.  and  the  band  having  W**  .._* 


formed  companies,  and^  band  having  1^",^^ 


aave  the 


Queen,"  they  marched  off  after  tte  loem 
which  had  preceded  them  to  the  apacaof  watts  ^ 
at  the  Bouthem  end  of  the  gardens  of  tie  Bowi  n 
cultural  Society.  Here  the  boys  of  aU  the  w*"^^ 
anppUed  with  refreohments,  and  tbanos  uT.*^^ 
into  the  gardens  and  were  drawn  up  •It^'^.^Tii 
terrace  to  await  the  comin«of  tiiBBmSYg'""^ 
Wales."  digitized  byVjOOyiC 
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The  Times  aays  of  the  scene  in  the  gardens : — "  The 
terraces  of  the  Exhibition  were  pretty  well  filled  with 
■pectaton,  and  for  some  distance  on  each  side  of  the  dais 
a  crowd  of  ladies  and  gentlemen  filled  a  roped  endosoie. 
rhe  bands  in  the  centre  of  the  column  made  an  impos- 
ing array  of  drums  and  brass  instruments,  and  various 
nniforms,  the  smartest  being  that  ef  the  Greenwich  ship, 
which  boasted  a  drum-major  at  least  five  feet  high,  and 
wearing  a  bearskin  cap.  Each  sdiool  had  its  banner,  in 
most  oases  merely  inscribed  with  its  name,  but  in  others 
'bearing  large  and  goreeons  emblazonments.  As  the 
Prince  and  Princess  ana  their  children  reached  the  dais 
the  bands  struck  up  "  Qod  save  the  Queen,"  after  which 
the  boys  gave  three  ringingcheets  for  her  Majesty.  (}ene- 
Tal  EardleyWilmotconducted  the  Frincealongthe  column, 
followed  by  the  other  members  of  the  Council  of  the 
Society  present.  When  the  Prince  had  inspected  the 
little  regiments,  he  returned  to  the  dais,  and  the  march 
past  be^m.  Each  school  came  with  a  band  at  its  head. 
Huge  brass  instruments,  which  seemed  to  wind  them- 
aelres  round  and  round  the  little  bodies  of  the  players, 
were  made  to  give  forth  their  utmost  sound.  The 
Bchools  marched  well,  tiie  Ghreenwioh  boys  the  best, 
next  best  to  them  the  boys  of  the  Ooliath,  and  the^ 
made  a  pretty  show  as  they  stepped  b^  in  their 
▼ariety  of  red  and  gray  JHckets  and  sailor  shirts. 
One  of  the  bands  wore  a  sort  of  Hussar  dress,  others 
differently  braided  nniforms,  and  each  of  them  seemed 
to  have  been  well  instructed.  At  the  head  of  each 
school  walked  its  schoolmaster.  The  trees  in  these 
sultry  gardens  are  growing  large  enough  to  giro  a 
little  shade,  but  the  lads  must  have  been  glad  to  get 
ander  cover. 

"  When  each  school  had  marched  some  way  past  the 
salutingipoint,  it  wheeled  to  the  left  and  mamied  round 


the  grounds  to  the  Albert  Hall,  where  the  prizes  were 
given  away.  The  brass  instruments  of  the  band,  a  por- 
tontious  show,  were  massed  together  in  the  orchestra, 
the  Greenwich  boys  in  their  neat  sailor  dress  filled  the 
pit,  and  the  other  schools  were  ranged  in  the  gallery. 
Certainly  there  is  no  building  like  the  Albert  Hall  for 
accommodation,  for  it  seemed  yesterday  to  stow  away 
4,000  boys  and  about  1,000  spectators,  and  yet  to  M 
comparatively  empty.  The  Princess  of  Wales  went  to 
her  box,  but  the  I^ince  took  his  two  boys  with  him  to 
the  dais,  where  stood  on  high  the  four  prize  banners 
given  by  the  Society  of  Arte.  The  Boyal  party  were 
received  by  a  great  clapping  of  hands  ;  all  over  the  hall 
the  boys'  palms  seemed  to  work  with  a  quick,  fanning 
movement,  malriTig  a  sharp,  bright  noise  very  much  be- 
yond the  comparanvely  languid  enthusiam  of  ordinary 
handclapping. 

"  The  sight  altogether  was  most  gratifying.  Here 
were  4.000  boys,  most  of  them  paupers,  most  of  them 
orphans,  receiving  an  excellent  education,  a  tniaing 
in  physical  aptitnaes  and  habits  of  obedience  as  well  as 
in  mental  studies.  The  Greenwich  School  is  composed 
of  the  children  of  seamen  being  educated  for  the  sea,  but 
the  3,000  and  more  boys  of  tile  other  schools  must  in 
large  part  be  looked' upon  as  so  much  material  reclaimed 
to  humanity.  In  fact,  these  3,000  and  more  boys  may,  in 
the  words  of  a  paper  put  forth  by  the  Society  of  Arts, 
'  be  beheld  with  confident  satisifaction  as  victims  rescued 
from  **  the  bad,"  and  preserved  for  the  good  as  honest 
self-sup]>orting  producers,  and  worthy  members  of  the 
community.'     We  should  say,  in  conclusion,  that  great 

£  raise  is  due  to  the  energy  aud  good  management  of 
Ujor  Bonelly,  B.E.,  one  of  the  Council  of  the  Sode^ 
of  Arts,  who  bore  a  chief  part  in  the  organisation  of  thu 
successful  display." 


ELEMENTARY  EXAMINATIONS,  1872. 
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,     EIOHEB  GHADE. 

LOWBBOBADB. 

NAKB  07  XTMION  OB  LOOAI.  BOASD. 

Mam 

CAXDmATIS. 

Tnuui 
Cahdidatis. 

Uau 

CAXDmATIS. 

Pbiulb 
Caxdidatis. 

Euf 

mined. 

Passed. 

Eza- 

mined. 

Passed. 

ba- 

mined. 

Fawd. 

mined. 

Fuud. 

Aldershot  and  Famham  Biatrict    

48 

77 
6 

22 

262 

9 

16 

24 

'7 

8 

61 

66 
6 

17 

144 

7 

12 
3 

"5 
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21 

14 

"1 
32 

"z 

3 

7 

•  • 

7 

7 

•  • 

'2 
2 

•  • 

•  • 

61 
31 
17 
883 
20 
20 
17 

•  • 

14 

16 

223 

55 
24 
69 
464 
14 
14 
4 

'i 

6 
66 

17 
19 
32 

242 

26 
18 
13 

26 

9 

Cbristchurch  (Hants) 

13 

Hertford  

26 

Ijancashire  and  Cheshire  Union  of  Institutions. . 

L«eds  Young  Men's  Christian  Association 

New  Swindon 

131 

Penzance 

13 

Rugby 

6 

Stockton-on-'Teea   

"Wrston-super-Mare   

Yorkshire  Union  of  Mechanics'  Institutions. . . . 

•  • 

Totals 

65 

492 

284 

59 

26 

1,302 

717 

381 

214 

ASWSAL  DTTEBlf  ATIOVAL  EXHIBITIOirS. 

The  ExhibitiMi  was  open  to  the  public  on  Monday 
evening,  and  will  be  oppn  every  Monday  evening  for  the 
future,  after  six  o'clock,  on  payment  of  6d. 

His  Hoyal  Highness  the  Prince  of  Wales  presided  on 
"Wednesday,  at  Marlborongh-hooae,  over  a  meeting  of 
Her  Majesty's  Commissioners  for  the  Exhibition  ofl851. 
There  were  present  H.S.H.  the  Duke  of  Teck,  the 
Marquis  of  Bipon,  the  buke  of  Buocleuch,  the 
Duke  of  Buckingham,   Earl  Granville,   Mr.  Ayrton, 


Sir  Thomas  Bazley,  Sir  Francis  Sandford,  Mr.  Baring, 
Mr.  f^gar  Bowring,  Mr.  Gibson,  Mr.  Beresford-Hope, 
Dr.  Playfair,  Mr.  Thring.  and  Major-General  Scott 
(secretary).  Mr.  Cole  and  Mr.  H.  A.  Bunt  attended 
the  meeting. 


EXHIBITIONS. 


Yieniut  VniTsistl  EzUbition  of  1873.— A  meeting  of 
Her  Majesty's  Comnussioners  for  the  Vienna  Universal 
Ezhihitum  of  1873  was  held  on  Wednesday,  at  Marl- 
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torougli  Bou&o,  under  tliciprf  8idi'i;<iy  of  Pis  Royal  Higli- 
ntns  the  IVitica  ol  WrJca.  Tbore  wi-re  present  tLf  Marquis 
otRijiDD.  KG,;  Eurl  Cwwp^r.  KG.;  Lord  Acton;  Lord 
Hecrj  0.  Lennox,  M.P, ;  SJr.  Htnry  A.  Brassey,  M.P. ; 
and  Mr.  Philip  CucIiBb  Owi^n,  the  secretary.  The 
IciUowing  are  tho  muia  conditinns  upon  which  this 
Ejbibitlun  will  bo  conducted  ;— The  programme  and 
refulatiDua  ieeued  by  tbe  Imptjrial  Austrian  Com- 
mission furnish  full  informatitjn  as  to  the  principles 
upon  whicli  the  ImpflriKl  Government  propose  to  con- 
duct ihu  Eibihition  of  lb73,  and  on  attentive  perusal 
of  the  same  is  recommended  to  all  those  who  de- 
nre  to  co-operate  in  securing  a  fair  representation  of 
British  industry  on  that  occasion.  The  relative  duties 
of  the  Boyal  Ck>mn>isaion  of  British  and  Colonial  ex- 
Ikibitors,  and  of  the  Austrian  Commission,  as  set  forth  in 
the  appointment  of  the  Royal  Commissioners,  and  in  the 
Au^triiin  general  regulations  are  as  follow  :— >The  Royal 
Commission  is  appointed  to  represent  the  British  and 
Colonial  exhibitors,  to  advise  as  to  the  best  mode  of  pro- 
^ring  and  forwarding  their  objects  and  products  to  the 
jxhibiLion,  and  to  report  on  the  same.  The  Royal  Com- 

fiission  havirg  no  public  funds  at  their  dis^usal,  ex- 
ibitors  ^ill  have  to  defray  all  expenses,  includmg  rental 
9f  (PHC9,  transport  of  goods,  and  aU  other  charges  not 
Brovided  for  by  the  ^ipp^rial  Austrian  Commission.  The 
Austrian  Commission  \fiU  con^muqicate  with  exhibitors 
from  foreign  countries  solely  througli  the  Conimihsion 
(ippainted  by  each  country  for  that  pnrpose.  The  £x- 
)kibition  will  open  in  Vienna  on  the  first  of  May,  and 
dose  am  the  31st  of  October,  1873.  Lists  of  the  ex- 
mbitora,  with  detailed  plan  of  space  required,  must  he 
■;nt  in  to  the  chief  manager  of  Vienna  before  the  first  of 
Junoury,  1873.  Ko  lia)>ility  on  the  part  of  the  exhibitors 
for  ceilings,  boarded  floors,  or  the  layi^ig  out  of  the  gar- 
dens ;  the  cost  of  these  will  be  defrayed  by  the  Imperial 
Commission.  The  motive  power  for  madiinery  will  be 
supplied  gratis.  The  Austrian  regulations  state  that  (be 
ynce  to  be  charged  to  each  foreign  country  for  the  entire 
area  of  space  demanded,  will  lie — in  the  Indusiriul  PbIhco 
•t  the  rate  of  ten  florins,  equal  to  dSl  per  >quaTe  meter  (a 
■qtuire  meter  contains  about  10^  squnre  feet),  and  in  the 
machinery-hall  at  the  rate  of  four  florins,  •  qua!  to  Ss., 
per  square  meter.  In  the  other  parts  of  the  (^i^bibition 
and  grounds  the  rent  jier  square  meter  will  he — in  the 
conrtynrds  of  the  Industrial  Fnlace,  8s. ;  in  the  pnrk, 
9pen  ttir,  2s. ;  in  spaces  covered  at  the  expense  of  exlpihitor, 
6b.  Exhibitors  of  fine  arts  are  exempted'from  any  charges 
for  space.  Arrangements  are  to  be  made  by  the  Austrian 
Cbmmisoion  for  tiie  reduction  of  the  transport  charges 
in  Austria  and  Hungary  ;  other  Commissions  are  invited 
to  try  to  efiect  the  same  in  their  several  countries.  Goods 
for  exhibition  to  be  considered  as  bonded  and  exempt 
from  Customs  duties.  Exhibitors  or  their  agents  are 
responsible  for  the  packing,  forwarding,  receiving,  and 
unpacking  of  their  goods,  both  for  the  opening  and  close 
of  the  Exhibition,  and  the  owner,  agent,  or  consignee 
must  be  present.  The  removal  of  objects  after  the  Ex- 
hibition must  be  completed  before  the  31st  of  December, 
1873.  The  objects  will  be  submitted  to  the  judgment  of 
an  inteniHtional  jury.  Special  regulations  will  be  issued 
for  the  fine  arts,  niHchinery,  and  the  tempomry  Exhibi- 
tions. The  usubI  prohibitions  and  limitHti«ns  respecting 
the  exhibition  of  explosive  substances  are  notified.  Ob- 
jects for  exhibition  will  be  received  at  Vienna  from  the 
Ist  of  February  until  the  I6th  of  April,  1873.  Special 
regulations  will  be  published  respecting  constructions, 
and  very  large  objects;  also  for  those  rt quiring  founda- 
tions. All  preparations  for  the  Exhibition  of  sut  h  objects 
must  be  completed  by  the  16th  of  February,  1873.  The 
chief  manager  reserves  to  himself  the  right  to  dispose  of 
■och  places  as  shall  not  be  properly  occupied  on  the  25tb 
of  April,  1873.  The  objects  exhibited  will  be  protected 
against  piracy  of  inventions  or  designs.  Reproductions, 
photographs,  &c.,  will  only  be  allowed  with  the  joint 
consent  of  the  exhibitor  and  the  chief  manager.  Insur- 
ancea  against  fire,  &c.,  when  oonBideredneceaBary  by  the 


exhibitor,  to  be  effected  by  him  at  his  own  expaae.  Ii- 
hibitors  iind  their  agents  will  receive  ticket«  atitiii 
them  to  free  admission  to  the  Exhibition.  All  cmiiEo 
cations  should  be  addressed  to  Philip  CunliffF  Ovts.  Ei^ 
at  the  ofBces  of  the  Commission,  41,  ParliinaU«^ 
London,  8.  W. 


OLD  FRENCH  ENAMHA 

The  M<miUur  tb$  Art*  giraa  an  acoosni  of  i  b< 
intereating  discovery  made  some  yesis  ma  it  a 
Btimrait  of  Mont  Beauvrey,  when  a  considoiUe  nab 
of  buildings,  or  rather  the  remains  of  them,  vbidW 
been  destroyed  by  fire,  were  laid  bare.    Iknn 
found  in  the  mios  a  number  of  coins,  nediK  a' 
pottery,  evidently  of  a  period  anterior  to  tlie  kiai 
conquest ;  and  it  was  inferred  that  the  miiii  imrf  ft 
of  a  town  destroyed  about  the  time  of  Jnlini  CiMt.  la» 
qnarians  believe  that  the  town  in  question  vaiBinii 
the  capital  and  fortress  of  the  Eduens,  whick  Mnt" 
been  supposed  to  have  occupied  the  present  lile  atin 
which  was  built  by  Augustus  to  replace  Bilndt  Ii> 
most  interesting  discovery  was  that  of  tn  tBst^< 
shop,  in  which  were  found  tools,  crucibles,  S«iW» 
finished,  and  spoilt  work,  telling  the  aecreti  of  <^* 
workmanship.  There  were  found  a  numbeiofaiii'' 
containing  raw  enamel,  bine,  yellow,  but  ptiK^' 
The  pieces  of  enamelled  work  discovered  ¥«■<' 
pins,  fibula,  intended  for  the  costumes  of  f^**' 
the  temile  head.     The  designs  are  very  isf  ^ 
consisting   of  arrangements   of  concent™  «*•  * 
curves,  or  straight   lines   radiating  from  i**** 
other  point.     The  enaniela   are  of  the  eii^'* 
cised    kind,  the    hionzs  being    cut   swiT*"" 
the    enamel.      As     in    the    ruins    of   ^*l* 
Herculaneum,    those    of    the    ancient  Mnw  *  • 
show,  as  it  were  the  workman  surprised  inlfa™!'* 
of  his  cunning  ;  unfinished  and  spoilt  pitcti  *'''^ 
with  a  coating  of  fire-clay  covering  jiail«tot«|»'j" 
from  the  action  ol  the  fire.     The  head  of  » p«.'^ 
had  passed  through  the  lurnace,  was  found  mi*^' 
and  with  all  the  irregularities  caused  by  the  '»r'^ 
the  enamel  Another  pin-head  seems  to n»te '•'■t'  ' 
aside,  because  the  enamel  had  not  adhered  f*!*?^ 
the  metal.    And  with  these,  polishing  «tone»»iu  t^ 
pherical  cavities  of  various  dimtniiioni,  j«B«»i 
a  hammer,  and  crucibles.     The  shop  »a» «"»**':.!: 
tmderground  floor,  Irom  which  it  is  "'''J'*'^    j!r» 
art  was  kept  secret.     The  one  fact  proved  bj  l»»^ 
coveries  is,  that  enamelling  was  known  and  P**"'^ 
the  Gauls    before  the  Roman  conquest,  ""^j, 
incised  method,  which   appeared  in  ^*'",r^n 
Merovin^an  period,  and  which  ^nddtaly  *»B^ 
almost    immediately,  must    have  been  ™P"?^ ..., 
Asia  by  the  ancient  Gauls.    The  Eomins,  i"»  fj"^ 
historians,  had  lost  all  trace  of  the  enameller »  >p^ 
the  timo  of  Augustus.      Pliny  never  '""."V-j 
enamelling.    It  was  after  this  that  a««J»«" '^ 
Ung  appeared  in  Celtic  Gaul,   but  it  !>»<'  "^H^ 
again  before  the  time  of  Clovis.    T''*""*^^* 
at  Beauvrey  seem  to  prove  that  the  first  "'"vT^^ 
at  an  earlier  date,     ft  mny  be  naenlioneif  '»     ^^ 
cavations   on   Mttmt   B<auvrey  were  """V  j,^^ 
directions    of   M.    Briellot,    president  «  'Jf     - 
Eduenne,  at  Autun,  where  the  objects  »«» 
served. 


THE  CORAL  FX8HEBT  OF  I^WS 

Coral  is   found   mote   or  less  »»»'!°;^» 
the  ooast  of  the  Regency  of  Tosii,  J^  ,  * 


Mediterranean   shores   of  Marooco,." 

I'  vicinity   of   Sardinia,   Naples, 
and   the   coasts   of   Oatehmia 


Boi*»  "^ 
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dtstence  of  the  beda  from  the  mHinland  varips  fr'Oi 
t^ro  to  ten  miles ;  th«re  are,  however,  many  other  bank^, 
■Well  known  to  the  fishermen,  at  from  fifteen  to  thirty 
xniles  from  the  mainland,  bat  those  famishing  the  best 
^tlHlity  of  coral  are  off  the  laUnd  of  Galita.     It  tfrows  on 
roeka  embedded  in  mud,  and  never  on  those  lying  on 
■>k.ndy  and  clear  buttoms.    There  are  abont  ninety  coral 
fishing  boats  at  La  Calle,  and  twenty  at  Bona,  chiefly 
O^neil  by  Italians,  three  or  four  only  being  the  property 
of  MiilteM.  who   reside   permunently   in  Algeria,  and 
oavigate  their  vessels  nnder   the    French  flag,  whieh 
•Vempta  them  frf)m  the  heavy  duea  imposed  on  vessels 
under  foreign  colours,  and  secures  them  m my  other  hA- 
-Wantages.  _  From  80  to  100  vessels,  equipped  at  Torre  del 
©reco.  arrive  yearly  at  the  proper  Benson  at  La  Calle, 
and  60  or  60  make  Biserta  th^ir  fishing  station.    There 
*Te  two  kinds  of  boats  employed  in  conil  fishing,  the  Bona 
Md  I*  Oalle  and  Biserta  craft;  the  large  boats  measure 
»oin  1!  to  14  tons,  and  have  crews  of  from  ten  to  twelve 
aien.  and  the  sm-iller  ones  from  3  to  4  tons,  carrying  five 
•r  SIX  man  each;  the  former  arrive  on  the  fishinif-gnmnd 
*Briy  in  March,  and  leave  in  Oct)ber,  and  the  latter 
eontinoe  their  operations,  whenever  the  weather  admits, 
6nring  the  whofe  year,  but  return  to  port  every  evenine. 
The  amall  boats  are  generally  owned,  and  always  manned. 
By  Italians,  residing  at  La  C>ille  and  Bona.  The  seamen 
teceivB  from  £20  to  £24  eaih  a-year,  and  the  masters 
ybout  twice  this  amount.    The  entire  cost  of  a  pan.nya 
or  laj^  bt)at,  in  working  order,  including  the  vessi-l  itself, 
lieta,  stores,  and  six  mcmths'  wages  of  master  and  crew, 
ttay  be  calcnbtted  at  about  £550.  A  boat  of  this  descrip- 
tion may  count  upon  collecting  from  650  lbs.  t<>  ««0  Ilw. 
of  coral  in  a  season,  and  one  of  the  lesser  craft  3801  hs.  to 
600  lbs.  during  the  whiile  year.     The  coral  found  on  the 
Barbwry  coasts  is  principally  red,  but  white  and  hlKck, 
As  well  ks  the  much-prized  pink,  ali^o  exist.     The  latter 
qnality  is  most  frequently  obtained  on  the  Oalita  and 
Fratelli  rook  banks.    The  Italian  republics  appear  to 
have  exercised  certain  rights  over  the  Barbary  coral 
flaheries  from  early  times  up  to  the  I6th  century,  hut  in 
H20  a  French  company  was  established  at  Cape  Negro, 
for  the  purpose  of  fishing  for   coral,   with   exclusive 
privileges  secured  by  it  from  neighbouring  tribes.     In 
1635,  Charles  V.  landed  at  QoUette,  and  having  gained 
ll  signid  victory  over  the  Tunisians,  dictated  a  treaty  of 

Swce.  in  which  the  exclusive  claim  of  Spain  over  the 
arbary  fisheries  was  stipulaied,  the  right,  however,  soon 
reverted  to  Fr»nce,  till,  in  1793,  owing  to  the  revolutiim, 
and  the  wars  in  which  she  was  eniraged,  it  hecanie  im- 
possible for  her  to  enforce  her  privileges,  and  the  coml 
De'ls  were  consequently  searched  by  vessels  of  nil  flsfrs, 
antil  Englnnd  assumed'  for  some  time  the  rights  ab<n- 
dofted  by  Prance.  The  Frenc-h  government,  from  1806 
to  1834,  rande  repeated  attempts  to  renew  its  engage- 
ments with  Tunis  with  regird  to  coral,  but  in  the  latter 
Year  a  Mr.  Thatcher,  an  English  merchant,  succeeded 
In  obtaining  from  the  Bey  a  concession  of  the  fishery  ; 
but  in  1852  a  treaty  was  concluded  between  France  and 
Tunis,  by  which  the  former  obtained  the  exclusire 
privilege  over  the  coral  fisheries  in  the  Tunisian  waters 
Ibr  the  annual  payment  of  iSSdS. 


wosKma  OF  the  6cole  pbatiqtjb  des 

HAUTB8  fiTUDEB,  FBANCE. 

The  £oole  Pratiqae  des  Hantea  ]Btnde8,  e«tabIMie4  by 
the  late  Minister  of  Public  Instruction,  M.  Bnruy,  farms 
certainly  the  most  philoeophical,  and,  at  the  same  time, 
the  most  practical  attempt  that  has  been  made  for  along 
time  to  raise  the  general  level  of  education,  apart  from 
all  special  or  professional  applications. 

The  Ecole  Pratique  is  divided  into  two  sections,  the 
historical  and  philological,  and  the  scientiflo. 

In  the  Jtm-nat  of  the  13th  of  January,  in  (he  present 
jmt,  will  be  found  a  short  notice  of  the  first^report  on 


the  historical  and  philological  section ;  the  first  report 
on  the  science  section  has  just  appeared.* 

The  object  of  this  school,  or  rather  system  of  schools,,!^ ' 
of  such  high  importance,  and  its  title  so  peculiar,  that  H' 
is  necessary,  for  the  full  understanding  of  the  subject,  tO 
explain  fully  the  views  of  its  founders. 

In  the  wends,  or  rather  in  the  sense  of  the  report,  books 
and  oral  teaching  are  insuflScient  for  the  study  of  the 
natural  sciences,  physics,  and  chemistry ;  pracuce  is  in- 
dispensa)>le,  hence  the  meaning  of  the  word  pralignt 
in  the  title,  of  the  new  s<'h<*ul.  Previous  to  the  formation 
of  the  Ecole  Pmtique,  the  greater  pnrt  of  the  pupils  in 
the  faculties  of  science  had  been  completely  without 
practical  instruction ;  thus,  in  geology,  botany,  foology, 
comparative  anatomy,  and  phyaiology,  their  knowledge 
was  at  once  superficial  and  unproductive.  Such  is  no 
longer  the  case.  At  the  present  moment,  not  only  in 
Paris,  but  also  in  many  university  towns  in  the  depart- 
ments, all  those  students  who  desire  to  cultivate  scienee 
seriounly  can  do  su  without  any  cost  to  themselves.  They 
are  admitted  gratuitously  into  the  laboratories,  wher^, 
under  the  direction  of  able  professors,  they  may  mike 
themselves  acquainted  with  the  employment  of  instra' 
ments  and  methods  of  observation  ;  they  may  learn  te 
conduct  experiments  and  analysee,  and  to  work  out  thi  , 
resnlts  of  observation ;  they  thus  acquire  practical,  solid 
instruction ;  and  when  they  are  capaole  of  goin^  farther, 
of  entering  on  the  road  of  research,  they  are  initiatiid  int6 
the  work  of  investigation. 

The  following  descriptions  of  the  featares  of  the  EoolA. 
Pratique,  and  of  the  results  whi6h  have  been  obtained 
during  a  period  of  most  discooraging  efaamcter,  deserve 
careful  study. 

The  Euolecompriaea  two  classesofstndentsand  two  kinds 
of  laboratories  ;  those  for  instruction,  in  which  students 
learn  to  umnipulate,  observe,  experiment,  and  to  acquire 
first  ideas  relative  to  the  facts  on  which  scientific  views 
and  theories  rest ;  and  laboratories  of  researoh,  in  which 
pupils  assist  tht  teacher  in  his  investigations,  and  inspired 
by  his  example  and  guided  by  his  advice,  may  pursue  the 
solution  of  }  et  unresolved  questions. 

The  laboratories  are  open  also  to  yonng  tavantt  who 
have  already  given  proofs  of  their  knowledge,  but  who 
have  not  the  means  of  pursuing  their  investigations.' 
Finally,  means  of  publication  are  assured  to  all  who  pro- 
duce what  are  considered  useful  results  in  the  laborat  rieS. 
A  special  publication  has  been  established  uu'ler  the  title 
of  "  Biidiuth^que  de  I'Eoole  iles  Hautes  Etudes,  section 
des  Sciences  Niiluralles."  This  work  forms  already  four 
vulum>'S,  and  the  fitth  is  now  in  the  press. 

The  value  ot  the  laboratori>s  and  of  these  practical 
labours  is  so  evident,  that  it  may  .seem  superfluous  to  insist 
on  the  services  which  the  Ecole  des  Uautes  Etudes  may 
render  to  the  cultivation  of  natural  science;  but  it  is 
useful  to  record  the  fact  that  already  the  influence  of  |be 
new  establishment  is  evident,  in  the  results  of  the  et- 
aminations  )>efore  the  Faculty  of  Sciences  of  Paris  fbr  the 
grade  of  licentiate.  Before  the  opening  of  the  Ecole  des 
Hautes  Etudes,  this  grade  was  only  conferred  on  two  br 
three  candidates  a  year  at  the  Sorbonne,  while,  during 
the  years  1868-69,  wh.ch  preceded  the  war,  the  diploina  ot 
Licentiate  in  Natural  Sciences  wis  granted  to  twenty-two 
students,  twenty  of  whom  were  Qf  the  Ecole  PraU^oe,  and 
the  examiners  were,  moreover,  enabled  to  record  a  notable 
elevation  in  the  general  level  of  the  acquirements  of  the 
admitted  candidates.  During  the  same  two  years, J^ 
pupils  of  the  new  school  obtamed  the  diploma  of  Doctor 
of  Sciences- 

The  report  then  deals  with  each  of  the  estabHshmettts 
appertaining  to  the  school,  in  succession. 

The  first  opened  was  the  laboratory  of  Anatomical 
and  Physiological  Zoology,  under  the  direction  of  ^I. 
Milne-Edwards,  of  the  Institute,  Dean  of  the  Faculty  of 


*  "  Psppnrt  sor  I'Ewle  Pratlqile  d««  Uaatss  Etadst.  SMtloa  d«s 
Sclencet,  1871-3."  svo,, 6&  p|i.  triuted  by  Jules  l^slalalu, M,  ttu* 
dai  Eoolei. 
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BoieD<^e•,  Ac,  with  M.  Alpbonae  HQne-EUwwdi,  Fro-  of  the  qnatemarr  period,  the  aooonnii  of  whiek  » 
,- .r,.., .-,_.  S.._-_. ^T«_,   -T.rn^..    ftbottt  to  be  pubUihed.    PuuUj  Dr.  Won  V«akat,  fti 

repetitenr,  and  M.  A.  Hilne-Edwardi,  the  dirtetow 
adjoint  of  the  labotafauy,  have  been  anaUed  to  fom 
moet  important  inTeetigationa,  and  to  pablUi  a  mate 
of  memoin  therenpoda,  the  liat  of  wbiui  ii  fiir  too  ltB| 
to  iniert  here. 

It  ia  impoaaible  to  read  even  the  above  emt  Mif- 
ment  of  the  report  without  reoogniainy  the  importoM 
of  thia,  the  flnt  eatabliahed  of  the  Ubontoriei.  or  nhooli, 
of  the  Eoole  Pratique.  Space  will  not  allow  of  tnjtkiif 
like  fall  notiona  of  the  other  Uboratoriea,  loaia  of  wUel 
ocoapy  many  pagea  of  the  report,  but  it  i*  daa  to  iciem 
and  education  to  record  the  moat  aalient  fwti  in  tack 
caie. 

There  are  attached  to  the  Eoole  Pn%M  Urn 
botanical  achoola,  or  laboratoriea,  aa  they  an  aaJTenri^ 
denominated.  Firat,  there  ia  a  laboratoiy  of  initnoliM 
at  the  Sorbonne,  under  the  direction  of  M.  DoAu^i^ 
of  the  Inatitute,  Frofeaaor  of  the  Faculty  of  Scieam 
deatined  especially  for  the  inatroctiaii  of  aapinali  to  it 
grade  of  Lioentiate  in  natural  acience ;  the  diitiiot  a 
aided  b;^  a  repetiteur.  Dr.  Comu.  Oonfennw  tah 
place  twice  a  week  on  vegetaUe  anatomy  and  maim  ■ 
obaerrationi  aAd  the  pnpila  are  inatruoted  ia  Mkat 
preporationa  aiid  in  tne  oae  of  the  micraaeopt,  ol  •■ 
othor  inatmmenta  and  meana  of  botanical  nmaiktt 
Conn  haa  aignaliaed  himadf  by  a  remark^taq^ 
monograph,  and  one  of  the  papila,  M.  Bataitj" 

Cibliahed  two  or  more  memoira.     Tlie  secood  ktanl 
boratory,  i«  eatabliahed  at  the  Muaeum,  ^J^ 


•  of  Zoology,  aa  jmnt  director,  and  Dr.  L.  VaiUant, 
formerly  of  Uontpelliar,  aa  repetiteur.  The  laboratory 
if  open  every  day,  from  eleven  till  four,  during  the 
ooUegiate  terma,  lid  acoommodatea  twenty  studenU  at  a 
tiow.  The  total  number  attending  ia,  however,  in  exceea, 
aa  they  are  not  all  preaent  on  the  aame  daya.  The 
laboratory  is  at  No.  69,  Rue  Cuvier,  a  dependency  of  the 
Museum  of  Natural  History ;  it  is  at  once  a  laboratory 
of  instruction  and  rcieoiirch,  The  pupils  are  practiaed  in 
fine  dissections,  in  the  use  of  the  micniscope,  and  other 
meana  of  anatomical  demonstration  and  aoulogical  deter- 
minations ;  they  atody  from  nature  the  organisation  of  a 
■eriea  of  animus  selected  as  representing  the  principal 
sodogical  typea ;  they  are  supplied  with  all  necessary 
«Iasfio  works ;  once  a  week  the  repetiteur  gives  a  confer- 
ence on  the  subject  on  which  they  are  engaged ;  and  in 
fine  weather  the  joint-director  aooompaniea  tiiem  to  the 
■sa-coast,  to  stodv  the  structure  of  inierior  creatures, 
which  can  only  m  weU  observed  -in  the  living  state. 
Rnally,  the  pufnls  are  called  upon  suooeasively  to  give 
oral  lessons  hebn  the',  school,  and  to  discuss  amongst 
themselves  questions  selected  beforehand.  By  those 
means  the  pnpils,  who  ate  pindpally  medical  students, 
•cqaire  sound  information  in  comparative  anatomy  and 
the  other  branches  of  loological  acienoe ;  ther  exercise 
the  art  of  observation,  and  ttey  learn  to  explain  clearly 
what  they  have  acquired. 

Tte  number  of  pupils  admitted  to  the  laboratory 
during  the  current  session  is  twenty-eight.  Whm  the 
report  was  drawn  np,  eight  experienced  natondists  were 
pursuing  their  roeearohes  in  the  laboratory,  side  by  side 
with  the  joint-director  and  repetiteur.  One  of  these 
naturalists,  M.  Alf.  Gmndidier,  on  his  return  from 
voyage  of  exploration  in  MMdHgascar,  depoaited  in  the 
labamtoiy  the  soological  oollectiona  whtoh  he  had  made 
ia  that  interesting  country,  and  is  now  ooonpied  in 
arranging  the  specimens  witii  the  view  of  publishing,  in 
collaboration  with  H.  A.  Uilne-Kdwards,  a  great  woiA 
on  the  mammifers  of  Madagascar,  which  will  be  shortly 
ready  for  the  press. 

M.  Onrtalet,  another  of  the  natnraliats  referred  to, 
and  licentiate  in  natural  science,  formerly  pupil  of  the 
Xoole  Fratiqae,  has  worked  in  the  laboratory  for  thr^ 
years,  and  has  published  a  memoir  on  the  organs  of  re- 
spiration of  the  Lihtllulm ;  he  ia  now  engaged  in  a 
considermble  work  on  the  fossil  insects  of  ^anoe,  a 
portion  of  which  has  already  appeared,  aiid  on  anotiier 
work,  on  the  insects  of  Madagascar,  ka. 

Dr.  Jobert,  another  pupil  of  the  school,  after  long 
Msennhes  in  the  anatomy  of  the  nasal  glands  of  birds, 
has  published  a  memoir  on  the  .subject,  and  has  just 
completed  a  long  memoir  on  the  stmctnre  of  the  organa 
of  faeling  and  touch  in  various  «mm»l«  Dr.  Jobert  has 
also  published  studies  on  the  organs  of  many  other 
animals,  birds,  fishes,  molluscs,  Ac 

A  former  pu^  of  the  school.  Dr.  Oeoige,  has 
pnblished  memoirs  and  papera  oo  mules  ao3  other 
varieties  of  the  horse  taaalj,  and  on  the  fossil  reptiles 
in  the  tertiaiy  deposits  of  Sansan.  Dr.  J.  Chatin, 
•Bother  pntnl,  has  published  several  memoirs,  the  result 
of  long  and  ardoons  work  in  the  same  laboratory. 
Another  student,  Dr.  Sauvage^  has  pnblished  memoirs 
on  the  fossil  fishes  iimnd  in  the  tertbry  deposits  of 
lieata,  and  has  just  oomnleted  another  on  thoee  of  the 
Barthe,  Dr.  Yautherin  has  also  published  the  results  td 
kis  anatemieal  studies  in  the  laboratory.  M.  Bourguig- 
■•t,  the  last  of  the  natnralists  pursuing  their  researches 
in  the  laboratory,  had  already  attracted  attention  by 
amneroas  publications  on  terrertrial  and  fluvial  moUusoa, 
when  he  took  np  the  study  of  the  fossil-bones  found  in 
various  cavee  in  the  south  of  Fiance,  and  has  succeeded 
in  raoognidng  the  fragments  of  the  skHleton  of  a  large 
animal,  hitherto  unknown,  to  which  be  haa  given  fte 
name  of  Lto  B4wrdni.  in  honour  of  the  leamM  director 


Brongniart  and  Decaisne,  both  members  of  '^''*f^ 
assisted  by  Dr.  Oris;  this  is  at  once  a  idMlMi 
laboratory  of  research.    In  the  Utter  eaiM^i><^ 
all  the  year,  and  four  young  utvtmtt  have  by  in  aiw* 
enabled  to  publish  memmn  on  various  emdilt  "'l'^ 
The  school  is  at  preaent  attended  by  about  <U>;  PT*: 
The    third   laboratory   is  attached   to  the  BoWM 
garden  of  the  Faculty  of  Medicine,  and  is  ■■'*  "* 
direction  of   Professor   Baillon.     DemooitntiMi  » 
made  also  in  the  garden  of  the  fiwmlty  and  >>>  t^  *(f 
country  around  Paris.     There  are  mors  thaaMOn* 
attending  this  laboratory.  .      . 

The  jgjeologieal  section  of  the  Boole  Fntifas  » <*^ 
liahed  in  the  laboratory  of  the  Eaeulty  of  8eHO0ai,iiw« 
the  direction  of  Professor  H6bat,  and  is  dtTMsd  om 
sections  for  instruction  and  research.  ThiiiaMi*" 
first  opened  in  December,  1868,  and  the  'fPO'*'^?* 
is  drawn  up  so  as  to  show  the  ^gmss  which  ■••J'J 
made  from  the  commencement.  Donngthefinti™** 
year  the  laboratory  of  Instruction  was  attaMM  ■7*' 
pupjls,  who  were  ranked  in  two  classes ;_  the  '^^°°'^ 
prising  thoee  who  already  possoasiid  ooasidtisNa  n°*' 
ledge  of  geology.  Fifty-three  coniiitenoes  wt  P*" 
during  the  year,  and  the  pupils  wsto  adBBttod  »  " 
timea  to  study  and  practice,  after  a  prcgramms  ^nv 

by  the  director.  Some  <>xtm  omferenoes  were  Moj^ 
by  M.  Ixwy,  of  the  Faculty  of  Sdenoes  «t**°J5 
NumeKns  excursions  were  made  under  the  S^'jr^ 
the  director  in  the  environs  of  Paris  snd  in  U»  «»J^ 
ment  of  the  Mouse,  and  a  grand  one  in  tM  ^ 
Daunhiny,  under  M.  lory.  In  the  sesMO  1>^^ 
stodMSwereat  the  same  place,  M  VOun.  •^f<^ 
aiding  M. Hubert:  M  oontences  took plaoe daiiM"| 
first  half-year,  devoted  to  a  detailed  stadrofn^^" 
the  principles  of  palaontology  appUed  to  j^^f^^ 
and82papilswereexeraised  inthedetanniBstioaorar^ 
teristio  fossils.  During  the  second  half  of  ttejW^Jrf 
year,  M.  Hubert  directed  excnrrions  m  **™*^it 
Paris  pnoe  a  fortnight,  and  daring  '•'•jfT^^L  W 
Vilain  headed  an  excursion  in  the  *^°^^  ii;i, 
current  year  of  study  commenced  in  "f^^L,  piii 
and  20  pupils  attended  the  conftreooes  of  tM  •«•'  <" 
of  the  first  senion. 


tne  nrsiseesion.  ,    •,-  (,«• 

The  h»bomtory  of  geological  roseard»Wi«JJ||^ 

of  the  Uhorxtory.      M.  Bourifaignat  believes  he  hM   tbrMouU<«ti<tns  of  rocks  nnd  fossils  made  by  ■•VfTT^ 


discovered  several  other  nnfaiown  maminiferona  animals   Prevost,  M.  Alexitndre  Brongniart,  and 
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tkBing;  largely  inorewed  •▼enr  XMt-    In  the  deter- 

wiinrtion  and  ^ody  of  the  pieces  tormins  the  collection, 

X£.  Hubert  ia  aideil^  by  H.  Honier-Cbumas,  geological 

pi'oCoMOi.    In  addition  to  theae,  there  ii  a  apeciallibraiy, 

-^arliidt,  it  ■honld  be  mentioned,  ia  open  to  young  xeologiits 

of  all  oonntriei.     ^le  principal  stodiea  nuiie  in  thii 

laboratory  to  the  present  time  have  been  on  collections 

made  in  the  East,  oy  M.  Loois  Lartet,  and  a  thesis  by  the 

■niiis  gentlemiin  on  the  geology  of  Palestine ;  a  thesis  by 

SC  Dieala&it,  on  the  lower  lus  in  the  south  and  south- 

eiMt  of  France;  on  the  materials  collected  by  MM 

"V^lain  and  HoUande  in  the  Alps ;  on  the  nsults  of  his 

«KpIorations  of  the  Corbiires,  by  M.  Cayrol ;  a  revision 

of  the  fiunilies  of  the  Bndistes  and  the  Xrigonies,  by  M. 

'Mrniier-Chalmas ;  on  the  cretaceous  earths,  with  the  view 

to  a  work  on  the  chalk  of  Scanie,  by  a  Swede,  Dr. 

Xondgran ;  on  the  discovery  of  a  large  number  of  flowers, 

emataoea,  and  insects  at  S^ganne,  in  the  Mame,  in  the 

moat  extraordinary  state  of  preservation,  by  H.  Munier- 

Cbalmaa;  and  on  the  houndariee  of  the  cretaceous  and 

Jimasie  perioda  in  the  south-east  of  France,  founded  on 

cuUmtions  in  Danphiny  and  Provence^  by  M.  Ch. 

In  accordance  with  the  decrees  founding  the  Ecole 
Prstiqoe,  four  pupils  of  the  school  were  sent,  in  1869,  to 
aaake  researches  with  respect  to  some  obscure  points  in 
thAMology  of  the  Basses- Alpes. 

Tbs  report  concludes  with  a  oonsiderabb  list  of 
aaamoirs,  ko.,  published  inthe  various  scientific  journals, 
on  studies  made  in  the  laboratory. 

nie  study  of  physiology  is  properly  regarded  as  of 
gttaX  importance  for  the  progress  of  the  art  of  medicine, 
■a  well  as  for  the  advancement  of  the  natural  sciences, 
aad  no  less  than  four  laboratories  have  been  devoted  to 
it  bx  the  Ecole  Pratique. 

▲  laboratory  for  research  in  comparative  physiology 
is  established  on  an  excellent  footing  at  the  Museum  of 
Katnral  History,  under  the  direction  of  M.  Claude  Ber- 
nard, member  of  the  Institute.  This  establishment  has 
•nabled  a  considerable  number  of  tavantt  and  students  to 
pnisne  important  investigations,  and  the  number  of 
namoin,  notes,  and  separate  publicaticna  which  have 
iMolted  therefrom,  of  which  a  list  is  given  in  the  report, 
is  Tery  large.  The  naturalists  and  assistant-naturalists 
«f  the  museum  have  sensibly  taken  advantage  of  such 
means  of  prosecuting  their  researches  as  this  admirable 
laboratory  affords.  Several  doctors  attached  to  other 
vnUio  establishments  have  done  the  same,  and  with 
them  Dr.  Ossitrowski,  who  was  sent  to  Paris  by  the 
Aostiian  government  to  make  researches.  The  rest  of 
the  members  principally  consist  of  physicians,  surgeons, 
and  medical  students,  while  one  is  a  prufessor  at  the 
Jkaval  school  at  Brest.  Once  a  week,  experiments  are 
snade  by  the  director  and  his  assistants  in  the  presence 
«f  the  pnpils  of  the  school. 

M.  Qande  Bernard  also  directs  a  similar  laboratory 
in  connection  with  his  chair  of  medicine  at  the  College 
de  France,  Dr.  Banvier  being  the  head  of  the  laboratory. 
With  the  exception  of  Dr.  Dumnti,  of  Naples,  all  the 
■tadents  here  are  doctors  attached  to  the  hospitils  of 
Paris  and  Lyons,  who  have  thus  the  grand  advantage  of 
oompletingtheirself-instmction.  The  number  of  mnmoiis 
TCSolting  therefrom  is  considerable,  and  they  relate  to 
th*  most  erudite  subjects  in  physiologi^. 

A  laboratory  for  instruction  in  exp^nmontnl  physiology 
is  established  at  the  Sorbonne,  under  the  direction  of 
Profeaaor  Paul  Bert,  who  executes  in  presence  of  the 
pupils,  and  causes  them  to  repeat  as  far  as  possible  the 
most  important  experiments  in  animal  physiology.  The 
eoorae  this  yeur  includes  the  phnnomena  relating  to  the 
oomposition  and  circulation  of  the  blood,  the  chemistry 
and  mechanics  of  digestion  and  respiration,  the  action  of 
the  nerves,  and  the  duty  of  the  various  parts  of  the  brain 
and  spinal  cord.  The  professor  declares  that  thrxe 
months'  attendance  at  these  omferences  are  of  more  effect 
in  the  case  of  attentive  and  apt  pupils  than  a  whole  year's 
won*  of  dogaatio  instruction.    The  only  regret  is  that 


this  laboratory  is  incapable  of  accommodating  more  than 
ten  pupils  at  a  time.  ' 

The  last  physiological  laboratory  to  be  named  is  under 
the  direction  of  Professor  Marcy,  at  the  College  de 
France,  and  is  devoted  principally  to  researches  into  the 
mechanical  phenomena  of  the  animal  economy,  the  flight 
of  birds,  locomotion  in  man,  &c. 

A  free  school  of  general  anatomy,  under  the  direction 
of  Dr.  G.  Pouchet,  was  in  the  first  instance  attached  to 
the  Ecole  Pratique,  but  this  has  since  been  converted 
into  a  laboratory  of  zoolog:ical  histology,  under  the  direc- 
tion of  Professor  Ch.  Robin,  member  of  the  Institute,  and 
Dr.  Poncher.  This  laboratory  is  located  in  the  Rue  da 
Jardinet  There  are  twenty-five  students  entered,  and 
the  laboratory  u  now  beinf;  extended  to  double  its  original 
size.  The  exercises,  which  are  daily,  and  oc?upy  six 
hours  per  diem,  relate  exclusively  to  the  comparative' 
study  of  the  tissues  in  the  zoological  series. 

Several  other  laboratories  have  lately  been  opened, 
but  the  report  only  mentions  one  specially,  that  of  com> ' 
parative  anatomy,  under  M.  Paul  (}ervais.  Professor  at 
the  Museum  of  Natural  History.  There  are  two  sorts 
of  pupils  in  this  establishment: — 1.  Ordinaiy  pupils,' 
admitted  daring  the  course  of  study  to  ma1:e  dissections 
of  the  human  body  and  animals.  2.  Students  capable 
of  scientific  researches,  and  working  at  theses  or 
memoirs.  The  young  tavantt  are  admitted  aU  the 
year  round.  The  following  are  mentioned  amongst  the 
works  done  by  them  during  the  current  year : — A  mono- 
graphic study  of  the  genus  of  fossil  mammifers,  known 
under  the  mtme  of  Anchiterium,  by  M.  W.  Kowalensky, 
of  the  Museum  of  St.  Petersburg ;  anatomical  re- 
searches on  the  hippopotamus,  by  Dr.  Alix ;  anatomical 
examination  of  a  little-known  fish,  by  M.  Boulard; 
notice  of  a  case  of  malformation  in  the  human  body,  by 
M.  Oripat;  and  anatomical  preparations  made  for  th6 
public  collections  by  five  of  the  students. 

M.  Vulpain,  another  professor,  directs  a  laboratory  of 
research  in  pathological  anatomy  and  physiology,  and 
is  assisted  by  two  doctors,  MM.  Hayem  and  Carville. 
This  establishment  is  yet  but  small,  but  it  has 
done  considerable  service,  and  its  means  are  about 
to  be  increased.  Its  special  value  is  expressed  in  the 
following  extract  from  the  report : — "  In  the  hospitals, 
practiCHUy,  the  autopsies  are  almost  entirely  confined  to 
the  study  of  anatomical  alterations  visible  to  the  naked 
eye,  and  such  studies  are  often  insufficient.  When  the 
professors  or  their  pupils  desire  to  certify  the  results  df 
their  observutions,  and  to  add  histological  descriptions 
to  them,  they  have  recourse  almost  always  to  this  la- 
boratory of  ue  Ecole  Pratique.  Consequently,  a  large 
number  of  notes  or  documents  are  produced  there  each 
year  ;  the  number  of  these  is  said  to  be  far  too  large  to 
be  enumerated  in  Uie  report.  They  are  drawn  up  either 
by  the  professors  or  one  of  the  pupil  tavantt,  and  most 
of  them  are  published  in  the  comptti-rendtu  ot  the 
scientific  societies  of  Paris.  Eight  importtot  papers 
are  mentioned  as  recently  published,  and  ten  studies 
of  most  delicate  and  difficult  questions  in  anatomy  and 
physiology  are  reported  as  proceeding  at  the  time  of  the 
report.  The  many  preparations  required  to  illnstrate 
the  lectures  of  Professor  Vulpain  are  also  made  in  this 
laboratory. 

An  anthropological  laboratory,  founded  at  the  Faculty 
of  Medicine,  by  Professor  Broca,  has  been  also  attached 
to  the  Ecole  Pratique  des  Hautes  Etudes,  and  tljat 
i^entleman  makes  a  long  report  on  the  researches  thit 
have  been  carried  on  there.  Like  the  other  establish- 
ments, this  was  closed  during  the  siege  of  Paris,  and  its 
operations  afterwards  interrupted  by  the  Comnranal  m- 
Kurrection ;  the  professor  and  two  students  -alone  re- 
mained, and  they,  while  death  and  ruin  were  all  around 
them,  occupied  themselves  with  the  production  of  models 
ofalargecollectionof  cerebral  preparations  in  spirits-Tbis 
valuable  series,  composed  of  more  thin  a  hundred  pieces, 
show  the  cerebral  convolutions  of  the  greater  part  of  the 
monkey  tribe,  with  some  other  mammifers,  the  prin* 
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cipal  phases  of  development  of  the  human  brain,  with  h 
nuiiibrr  uf  variulit-s  and  anomali<-s  of  the  Rume.  These 
ino\ie|f  were  produced  aft)-r  a  new  mrthod,  and  will  re- 
plied ip  moat  Cases  in  pnu^tice  the  delicate  and  fragile 
prepHratiiins  from  which  they  were  taken.  The  collec- 
tions ipade  in  this  laboratory  from  its  commencemeDt 
are  vtiry  namenii!!  and  important,  a  few  of  the  mi>8t 
rcmark«ble  hfin);  ■  It'ven  craiiiums  of  Guanches,  twenty- 
tor')  skii  1.1,  and  an  eatire  skeleton  of  h  Nubian ;  skeletons 
of  ^|i  E|;yptiiiii  uf  the  eleventh  dynasty,  of  negroes, 
niid  of  u  Eiirdjiean  giant;  "a  collection  of  iizteen 
smia  from  ihe  tavern  of  rBommeiiiort,  n>-«ir  Saint- 
J'ionrt-dts-Trijiioti  (Loz^ie),  and  having  bnlonged  to  a 
jfjce  of  troglo  lyti  a.  anterior  to  the  di.lraen  period.  The 
«iL-^Viilii'ii  of  thi.t  oivem,"  Siya  Profestior  Broca,  "  was 
CaDimt-nced  by  Dr.  Prunier^  and  completed  under  my 
<)vn  eyes  with  thf  assistance  of  that  navant." 

Thr  c>.illectioD  of  skulls  and  skeletons  is  declared  to 
be  ujmust  complete,  and  the  dissections  of  all  the 
QiiipkeyB  that  die  in  Paris  are  itiLmediately  placed  in 
Ipiritp  ;  thtsi-  dissections  are  also  drawn,  and  generally 
^lourtd,  and  ihe  drawings  already  till  severnl  Inrge 
— irttbli'is.     A  library  is  also  formed,  which  is  being 

ily  I  Dricbed  by  books  and  drawings  from  all  parts  of 

o  woild. 

ATKithcr  curious  collection,  conceived  and  cairied  out 
by  the  pri  >feiia<  ir,  conniats  of  specimens  of  all  the  cranio- 
metrical  and  c raniographicnl  instruments  that  have  be>-n 
|nVBHted  by  tavantt,  or  prett-uded  tatanU;  anil  these 
instniiiients  urt)  placed  at  the  disposition  of  all  who 
^1  qu^nt  the  I'Htabliahment.  and.  am(mgst  others,  of  the 
intmbcre  sjl  the  Anthropological  Society. 

'ibu  btburutury  is  open  every  day  for  five  hours,  both 
for  study  and  rest-arch,  and  the  number  <if  students  has 
tendeied  it  necessary  to  aild  a  special  lecture-room  to 
^e  laboratory.  In  1870,  Professor  Broca  gave  twelve 
Conferences  on  the  "  Cuu^parative  Anatomy  of  Man  and 
ttie  Primates,"  and  is  at  present  holding  another  course. 
^ere  are  also  other  conferences  and  demonstrations,  at 
Tbich  the  pupils,  divided  in  groups  of  six,  are  able  to 
Study  the  prepamtions  and  models  at  the  same  time. 

The  work  in  this  laboratory  is  divided  into  three 
(irdera : — 1st.  Uontinued  researches  by  the  director,  the 
preparatois,  and  the  doctors  and  students.  2.  Studies 
jn4  observations  of  the  collections,  with  the  aid  of  the 
jnstruuients  in  the  laboratory,  by  other  persons  not  con- 
nected with  it.  3.  Examination  and  description  of  bones, 
deposited  for  a  time  in  the  laboratory  by  archaeologists 
who  desire  to  communicate  the  anatomical  portion  of 
fheir  discoveries.  The  laboratory  is,  in  short,  open  to 
ill  kinds  of  investigation  connected  with  its  speciality. 
The  list  of  memoirs,  notes,  theses,  and  observations  re- 
sulting from  the  operations  of  this  laboratory  is  of  great 
length  and  import-mce.  The  list  ot  tavantt  w\io  avail 
tiiemselves  of  the  collections  and  instruments  of  Professor 
?!  oca  for  special  purposes  contiins  some  of  the  highert 
celebrities  in  science.  Scientific  travellers  go  to  the 
laboratory  for  practical  instruction,  and  to  exercise  them- 
^Ives  in  the  use  of  anthropometrical  and  craniometrical 
ipst  rumen  ts. 

The  report  of  Professor  Broca  concludes  witli  the 
Allowing  paragraphs,  which  must  be  given  in  extento,  as 
they  embrace  Uie  whole  principles  of  Uie  Ecole  Pratique 
des  Hantes  Etudes  : — 

"The  summary  report  which  is  given  above  will 
snfBce,  I  trust,  to  show  that  the  anthropological  labora- 
tory of  the  Ecole  drs  Uautes  Eludes  has  shown  itseli 
■worthy  of  approbation— that  it  has  rendered  real  service 
to  science,  both  by  the  work  which  it  has  produced  or 
&cilitated  as  well  as  the  practical  instruction  which  it 
lias  instituted.  I  believe  that  to  the  present  time  this 
Mtablishment  is  unique  of  iu  kind.  There  exists  in 
Paris  another  anthropological  laboratory  attached  to  the 
chair  of  the  Museum ;  some  others  exist  in  foreign  uni- 
Tersities;  but  these  are  devoted  exclusively  to  the  re- 
searches of  professors  and  the  preparations  for  theii 
Hstotss    The  pupils  are  not  druwa  tu  them  and  initiated 


in  practical  studies.     In  other  words,  there  arecounEi 

of  anthropology,  but  not  schools  of  anthiupulugy ;  ml 

I   think   I    have   responded   to  the  idea  which  pn- 

aided  at  the  foundation   of   the    Ecole   Pntiqae  dt 

Uautes  Etudes,  in  making  my  laboratory  sid,  u  b 

as  possible,  in  the  instruction  of  student!.    The  Sen 

nf  the  Faculty,  convincud  of  the  utility  of  thii  coo- 

plementary  instruction,  has  aided  it  by  placing  >t  or 

disposal  a  very  convenient  locality  for  an  Bnthro^l>)pw 

museum.      The   already   important  coUectioiu  of  tlx 

laboratory  will  form  the  nucleus  of  this  museam,  vhitk. 

I  hope,  will  grow  rapidly.    Through  my  cornKliioi 

with  the  surgeons  of  the  navy  and  foreign  mediciil  mo, 

and  thanks  to  the  recommendations  of  the  Minister  o( 

Instruction,  I  shall  be  able  to  obtain  large  conuibutioi* 

The  faculty  posset  ses  a  rich  museum  of  human  aastuBf, 

and  a  museum   of  comparative  anatomy  sod  fiol'^ 

sufiBcient  for  the  instruction  of  pupils ;  but  antfaropolatr, 

which  should  form,  as  it  were,  the  head  of  the  moteui 

of  comparative  anatomy,  is  only  represented  br  tlK 

skeleton  of  a  negro.     This  Sad  blank  will  ihortl;  ta 

filled    by   the    activity  of   my   collaboratenn  <rf  Ih 

Iiahoratory  of  Anthropoloj^r."  _      ^^ 

The  a)>ove  relates  exclusively  to  lahorstoriei  dmW 

to  natural  science  in  Paris ;  bat  others  have  been  otMir 

lished  in  the  provinces,    llie  first  of  these,  is  tin  wis 

of  date,   was  opened    by  the   Faculty  of  Sciawt  » 

Marseilles,      and     organised     by     Profeseor   l«f* 

I  Marseilles    is  particularly  favourably  silunttd  if  <^ 

pb\8i"lo)tical  and  anatomical  study  of  marinetiiraM 

'  and,  M.  Lesp^s  having  all  the  necessary  mem  "f  ** 

I  command,  the  result  has  been  fully  8atiafiiiii<7; 

'  laboratory  has  already  formed  two  young  ii'>*P'"'| 

wh*)  have  given  proof  of  their  acquirement  Wr™ 

Faculty  of  Sciences  of  Paris,  and  obtained  iiei>^ 

of  Doctor  in  Natural  Science.     One  of  these,  H.  i^ 

Tauclon,    a    naaie    already  high  in   siieDCO,  ^J"^ 

duced  a  valuable  work  on  the  ■' Organisation  uf  MoU"™ 

of  the   Genus   Ombrclle;"  the  other,  M.  M«ri.n,  » 

made  a  long  series  of  researches  into  the  structure  ol  * 

I  nematoiite  worms.     These  works  have  both  tisen  f'' 

■  liahed,  and  the  latter  earned  one  of  the  grand  prim  ot™ 

Academy  of  Sciences.    Tl^^e  facts  are  sufficient  to  •"* 

the  value  of  the  Marseilles  labomtory.  ^, 

I      A  physiological  laboratory  has  also  b^  eit«Ui»* 

I  at  Montpellier,  under  the  direction  of  Professor  Koog* 

'  and  already  in  1S69  and  1870  had  given  rise  to «  l"** 

important  works. 

I     Caen,  from  iu  proximity  to  the  sea,  and  '*'''*,"? 
neighbourhood  particularly  rich  in  fossils,  ««»  i*'''*; 
for  the  site  of  a  laboratory  of  paleontologiial  l"Ol"?J' 
which  Profesi-or  E.  Deslonifchnmps  is  director.    »  " 
once  a  laboratory  of  instruction  apd  research.    ' 
objects  of  the  former  are  set  forth  as  follows:— ■•' 
study  of  the  living  animal  in  all  the  branches  ol  «J 
animal  kingdom,  an  example  being  furnished  to  '•' 
student.     2.  The  study  of  the  principal  orjjsM  '<  ^ 
same  animals.     3.  Comparisons  of  the  varions  'Jl*^ 
animals.    4.  The  study  of  the  organs  of  'f'P™'* 
circulation,  and  digestion.     6.  The  study  of  the  mrnw 
system  in  the  various  groups.     6.  Prepsiauoo*  """j 
with  the  aid  of  the  lens  or  the  microscope  The  """T^ 
twenty-six  students  attending  the  laboratory »«  8j  ^ 
in  the  report,  tog-  ther  with  four  who  are  ''"'"°™  j, 
having  performed  or  t«ken  part  in  ^^e^^'.']^^^ 
preparing  themselves  for  the  degree,  either  of  aoen 
or  doctor.    The  details  of  these  latter  rtadies  na  ^^ 
searches  are  given  in  the  report  ,     ^  j, 

"  Other  laboratories,"  says  the  report,  '^"'z,^^ 
natural  science  are  in  course  of  formation  ^^^^ 
university  towns  of  France,  but  we  think  i'""""*^ 
to  apeak  of  them  here,  as  our  object "  '^  PJ?  '"  o^  » 
only  of  what  has  been  actually  aocomplisned,  in  ^^  ^ 
furnish  the  public  with  the  elements  ''**^''3"'„|i  lU 
appre.  iation  of  the  Eoole  des  Uautes  Eiaoe*  »" 
part  which  it  U  destined  to  flU  in  our  Bptem  o«  '"l-^ 
eduqaiiun." 
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The  next  aection  of  the  T«poii  i«  devoted  to  the  labora- 
tariea  of  the  pbyuco-cbemical  science*.  The  firat* 
nwmtioned  U  the  physical  laboratory,  under  the  direction 
oi  Frofewor  Divaina,  of  the  Facalty  of  8cienoes,  and 
-«■«  opened  in  Jane,  1871.  From  that  date,  SO  pupils 
have  taken  part  in  the  instruction  there  afforded.  The 
oonferencee  take  place  fonr  times  in  the  week,  and  ari: 
q{  two  hoars'  duration.  The  pupils,  in  the  first  place, 
are  taught  to  perform  all  the  experiments  required  in 
fhe  examinations  for  the  degrees  of  licentiate  and  doctor ; 
afterwards  they  study  the  management  of  arms,  and 
otber  means  of  projection,  the  phenomena  of  optics, 
and  dectricity  and  magnetism  in  all  their  forms. 
TbotoRisphio  and.  gal vano plastic  oKliera  are  attached 
to  the lakuxatory.  The  number  of  pupils  expected  and 
1"  arranged  for  was  30,  but  this  number  bus  netirly  been 
doubled.  FroCesvir  Detains  is  assisted  by  an  agrigi  in 
'  physioal  tcienoei,  M.  Bnutly,  who  superintends  the 
:       -potk  is  the  laboratory. 

I  A  labonttory  of   research  only  is  conducted  by  M. 

•       ihniiii  member  of  the  Institute,  and  professor  in  the 

1       .9W;alty  of  Sciencea  and  the  Polytechnic  Schoul.  As  this 

Mtabliahmeut  is  devoted  solely  tu  original  investigation, 

r       fhe  number  of  students  is  naturally  not  large,  but  the 

liat  of  important  works  carried  out  and  reported  on  in 

Wsiplo-rsmfiM,  30  in  number,  on  subjects  of  high  interest 

in  all  branches  of  physios,  boar  witness  to  the  assiduity 

I        «f  the  young  tavanta  of  this  laboratory. 

,  Oi  chemical  laboraturiee,  no  less  than  seven  are  re- 

,        Spt**'  0<^     First  stands  that  under  the  direction  of  M. 

Jhremy,  of  the  Institute,  professor  at  the  museum  opened 

in  June,  1871.    Out  of  hfty  applicants  forty-three  were 

admitted,  and  of  these    fifteea  were   former  students 

deairiog  to  complete  their  studies.      The  laboratory 

«{Mrations  take  place  every  day,  &om  eight  in  the  mom- 

tng  till  five  in  the  afternoon.     The  studies  are  divided 

,         ioto  three  classes.      1.  Young  tavtmti  making  original 

nsearohes  and  preparing  for  the  doctor's  degree.      2. 

I         Pnpila  exercising  themitelves  in    analysis.       i.  Pupils 

vho,   having  ptssed    through    the    general  course   of 

eheinutry,  practise  manipulation  in  the  production  of 

•laaaical  chemical  compounds.     This  establiabment  has 

famished  several  preparators  for  the  schools. 

The  chemical  laboratory  at  the  Faculty  of  Sciences, 
under  the  direction  of  M.  Schutzenberger,  is  buth  a 
laboratory  of  instruction  and  of  research,  and  prepares 
young  men  either  for  the  licentiate  or  doctor's  degree, 
or  for  industri.tl  pursuits.  It  numbers  this  session 
iDtty-thme  pupils.  There  appear  in  the  list  natives  of 
Bolivia,  Xaples,  Bagdad,  London,  and  Russia. 

The  laboratory  at  the  £cole  Normale  is  under  the 
direction  of  M.  S<tinte-Clare  Deville,  member  of  the  In- 
■titate,  and  is  devoted  to  researches  of  the  most  elevated 
kind.  In  the  limited  list  of  tavanti  attending  here  are 
•everal  professors,  assistant-professors,  prepitrators  of 
colleges  in  Paris  and  the  provinces.  K.  P.  Uautfenille, 
Doctor  in  Sciences  and  Medicines,  is  the  sub-directur. 

X  similar  laboratory  of  research  in  organic  chemistry 
'waa  opened  at  the  college  of  France  in  1869,  the  first  year 
of  the  Ecole  des  Hautes  Etudes  The  experiments  carried 
On  here,  and  the  memoirs  published,  are  of  the  same 
high  character  as  those  of  the  preceding  Ubaratory,  and 
the  same  remarks  will  apply  to  buth  cases.  In  this 
laboratory  there  are  at  present  two  Russian,  one  English, 
an  1  one  Swiss  students. 

The  important  laboratory  of  the  School  of  Medicine, 
irhich  has  been  for  nineteen  years  under  the  direction  of 
M.  Wurtz,  member  of  the  Institnte,  has  recently  been 
attached  to  the  Ecole  Pratique,  and  continues  to  be  con- 
ducted with  great  energy ;  and  its  labours  were  not 
completely  stopped  even  during  the  siege,  when  the  di- 
rector and  the  pupils  that  remained  in  Paris  devoted  their 
time  to  studies  connected  with  the  alimentation  and 
defiance  of  the  city.  As  in  the  two  preceding  cases,  the 
list  of  researches  and  publications  is  long,  and  filled  with 
iniportant  subjects. 
The  laboratory  at  the  Ciollege  of  SVanee,  trnder  Pro- 


fessor Balard,  of  the  Institute,  is  small,  the  number  of 
students  there  being  but  twelve,  but  it  is  being  aug- 
mented by  means  of  gr^ts  from  the  funds  of  the  ilantes- 
Etudes. 

.  The  last-named  in  this  subdivision  is  the  laboratOTy 
of  physiulogical  chemistry,  lately  established  at  the  Ecole 
Normale,  and  placed  under  the  directiun  of  Professor 
Pasteur,  of  the  Institute.  Here  the  principal  investiga- 
tions relate  to  the  phenomena  of  fi  rmentation,  the 
maladies  of  wine,  the  manufacture  of  vmegar  and  of 
beer,  and  the  maladies  of  the  silkworm.  M.  Dumas, 
the  chemist,  has  fur  some  months  been  pursuing  his 
recoirches  here. 

The  remaining  laboratories  belonging  to  the  physical 
sciences  are  few.  First,  that  for  the  practical  study  of 
mineralogy,  at  the  Sorbonne,  under  M.  Delafosse,  of  the 
Institute,  is  smaU.  and  will  only  accommodate  twelve  or 
fourteen  students  at  a  time,  so  that  two  courses  have  to 
be  given  in  the  year.  The  students,  besides  measuring 
the  angles  of  crystals,  and  being  inducted  into  the 
phonomena  of  crystalography,  are  practised  in  chemical 
experiments,  with  the  aid  of  the  blow-pipe,  and  ar« 
tauxbt  the  industrial  value  of  the  various  minerals.  The 
students  include  many  suoeriutendents  and  masters  of 
the  lyc^es  and  colleges  of  Paris,  and  young  ecclesiastics 
of  the  Ecole  des  C><rmes. 

A  laboratory  for  chemical  and  agronomical  research 
has  recently  been  installed  at  Caen,  with  the  aid  of  the 
municipal  nuthorities,  and  placed  under  the  superintend- 
ence of  M.  Isidore  Pierre.  Dean  of  the  Faculty  uf  Sciences. 

The  city  of  Marseilles  is  busily  occupied  with  the  instal- 
latiunof  laboraturies  for  chemical  instruction  and  research, 
under  the  direction  of  M.  Favre,  Dean  of  the  Faculty 
of  Sciences,  and  the  demands  for  admission  are  numerous. 
Other  chief  towns  are  fuUuwing  the  good  example. 

The  last  division  of  this  lung  list  of  >  stablishments 
appertaining  to  the  Ecole  des  Hautes  Etudes  is  that  of 
mathematical  science.  This  includes  two  Schools,  or 
subdivisions,  the  first  under  M.  Hermit6,  of  the  Insti- 
tute, and  the  second  under  M.  Serret,  also  of  the  Institute. 
The  second  half  of  the  year  in  the  Intter  sub-division  is 
devoted  almost  exclusively  to  mechanics,  which  pupils  find 
greatdifficulty,  says  the  report,  tostudy  withuutassistance. 

In  order  to  aid  in  the  dissemination  of  matliematical 
science,  the  commission  of  the  Ecole  Pratique  hu  estab- 
lished a  Bulletin  which  replaces  the  old  Bulletin  de 
Firtuiae. 

The  mere  enumeration  of  the  most  important  pointo 
in  tbis  report  has  occupied  a  considerable  space ;  but  it 
will  be  admitted  that  the  scheme  of  the  Ecole  Pratique 
dee  Hautes  Etudes,  and  the  almost  unhoped-for  success 
it  has  achieved,  not  only  deserve,  but  demand  the  atten- 
tion of  all  who  take  an  interest  in  erudition  and  science. 
No  such  broad  and  general  effort  has  been  made  in 
France,  or  any  other  country,  to  elevate  the  general 
standard  of  knowledge,  and  whether  one  regards  the 
standing  of  the  professors  who  have  been  selected  to 
direct  the  various  laboratories  or  departments  of  the 
new  school,  or  the  number  of  tavante  and  students  who 
have  flocked  to  them,  with  the  long  lists  of  researches 
and  memoirs  which  have  resulted,  it  is  impossible  to 
avoid  the  conclusion  that  a  grand  work  has  been 
attempted,  and  holds  forth  fair  promise  of  success. 

As  the  supporters  of  the  new  school  say,  "  If  care  he 
taken  to  nourish  and  guard  the  body  and  bead  of  learn- 
ing and  science,  the  limbs  will  take  care  of  themselves." 


COSKESFOVOSSCy. 


LEGISLATION  AND  THE  HIGH  PBICB  OF 
MEAT. 

Sib, — An  agitation  is  now  sprin^g  up  in  the  cenims 
of  industry,  especially  in  Lancashire  and  Birmingham, 
en  the  qoeation  of  the  price  of  butcheri'  mmX,    ThiAi* 
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wbat  every  one  muat  have  expected  who  "  looks  an  inch 
hefore  his  nose  "  (to  make  use  of  a  volgar  term).  Now, 
of  all  social  problems  this  is  one — if  not  the  one — of  the 
most  vital ;  what  can  a  working  man  do  in  the  vitiated 
air  of  the  seats  of  industry  if  he  cannot  get  animal 
food  ?  I  know  hj  painful  experience  that  he  cannot  do 
a  fair  day's  work  and  enjoy  life  unless  he  can  have  at 
least  |lb.  a  day  of  ^od  beef  or  mutton.  This,  as  a  rule, 
most  be  assumed  in  artpiinR  the  queation ;  of  course 
thnre  are  exceptions.  In  order  to  solve  this  problem  it 
is  highly  necessary  th»t  we  should  appreciate  the  true 
cause,  not  only  the  direct  and  immediate  visible  cause, 
hut  also  all  those  collateral  and  indirect  influences  which 
lie  at  the  root  of  the  ctnse,  but  which  are  seldom  re- 
cognised even  by  the  greatest  of  our  statesmen.  My 
experience  is,  that  when  I  lived  in  a  rural  district,  and 
in  my  daily  labour  could  breathe  the  pure  air,  un- 
adulterated by  the  smoke  and  chemicals  out  of  tall 
chimneys,  I  could  do  a  fair  day's  work  and  enjoy  life  on 
k  quarter-pound  per  day  of  animal  food   (judiciously 

Srepared)  ;  but  when  I  migrated  to  the  manufacturing 
istricts  I  very  soon  found  that  a  pound  was  nearer  the 
mark  for  sustaining  life  and  health.  I  will  not  enter 
into  the  causes  whiuh  everyone  sees,  or  thinks  he  sees, 
viz.,  that  the  butchers  are  the  culprits,  or  that  the 
fiumers  are  extortioners.  I  exonerate  both.  I  now  pro- 
ceed to  show  the  real  cause  of  butchers'  meat  being  so 
near  to  famine  prices,  and  I  shall  have  to  assert  that  in 
consequence  of  the  mode  of  levying  taxes  on  the  transfer 
of  commodities  from  natien  to  nation,  or  place  to  place, 
the  landholders  of  this  country  alone  are  DOidened  with 
the  weight  of  £244,800.000  odd  annually ;  whereas,  if 
the  taxes  were  levied  direct,  £74,fi00,000  would  suffice, 
«nd  this  would  enable  the  government  to  emancipate 
the  people  from  the  burdens  which  the  present  fixcal 
Systran  subjects  them  to.  The  budget  that  I  recommend 
is  one  by  the  author  of  "  The  People's  Blue  Book,"  as 
follows : — 

1.  Property  tax  (10  per  cenU £36,061,625 

'2.  Personal  or  householders  tax,  from  £1 

to  £10  per  house  according  to  value  . .     34,600,000 

6.  Crown  lands 447,723 

6.  Miscellaneous 3,206,263 


farmers  in  the  kingdom  before  the  eommittas  of  1)o& 
Houses  that  "  if  the  malt  duty  were  abolished  butclmlt 
meat  could  be  produced  at  2d.  per  lb.  lower  price  for  tlN 
whole  of  Great  Britain."      Wdl,  now,  let  ni  tike  tlit 
official  figures  as  to  the  consumption  of  the  Uiiitd 
Kingdom.      Say,  in  round  numbers,  the  cODnmptioi 
of  stock  is  eighty  millions  sterling  per  innimi,  ud 
2d.  per  lb.  is  about  25  per  cent,  on  this  eighty  milliaii^ 
that  is  a  loss  to  the  country  of  twenty  miUioni,  wbkk 
does  not  beneflt  any  class  or  individual  in  any  wtj. 
The  fanner  does  not  benefit,  because  he  can  oolylmM, 
and  rear,  and  feed  so  limited  a  quantity  that  heisoUigil 
to  ask  £12  for  what  he  would  otherwise  have  to  aell  a 
duplicate  at  £6,  say  in  young  stock.    The  batcher  den 
not  benefit,  because  a  bullock  that  he  could  once  at  til 
is  now  selling  at  £24,  and  so  on.    Now  let  ns  lee  hot 
the  farmer  and  the  working  classes  are  affected  in  tbe 
consumption  of  their  beer  by  this  same  matt  dntf.  ii 
order  to  put  a  paltry  seven  millions  into  the  TreaBBj, 
in  &ct,  how  all  classes  are  robbed — by  consent,  periaf^ 
as  a  rule.    Taking  the  thirty  odd  milliona  of  poraUtiia 
in  the  aggegate,  there  are  sixteen  millions  of  adults  > 
persons  over  eighteen  years  of  age,  and  allow  oalytsi 
pint  per  day  to  each  adult — say  half  a  pinttodimetiad 
half  a  pint  to  supper  (this,  I  will  surmise,  Mr.  Bnm* 
himself  would  allow) .     This  pint  per  day  at  2d.,  in  [«» 
of  Id.,  robs   the  country  of  £27,000,000  »to&«^ 
annum ;  and  this  is  not  much  to  the  benefit  of  uy  a* 
vidual  or  class.    It  may  make  a  few  rich  Bi— * 
Allsops,  but  that  is  alL     My  experience  as  §  «•■ 
brewer  enables  me  to  assert  that  I  agree  withto"*" 
of  the  "People's  Blue  Book,"  ^^en  hesaya*!''?™ 
of  good  wholesome  table-beer  can  be  prodw«  (•■■ 
the  malt  duty  is  off)  at  a  halfpenny,  and  lein  w?* 
cent  profit  to  the  brewer,  this  at  the  ■t'^*i  vj 
barrels  of  beer  to  Uie  quarter  of  malt"    " ***! 
brewer  could  get  100  per  cent  profit  at  a  i'f^^ 
pint,  the  ret-iiler  could  aell  it  at  a  penny  ii"!*^ 
same  profit,  hairing  waste.    Kow,  if  the  peoj*  »"■ 
only  get  up  an  agitation  for  the  total  •W*|**'Jl 
malt  tax,  which  I  have  put  before  them  as  »o>""*"S 
of  how  the  £244,800,000  per  annum  goes,  theywu" 
soon  have  meat  cheap. — I  am,  &c.,  _  «    „ 

X.  Bus* 


Cost  of  collecting  about  one  million ....  £74,214,601 

Nos.  3  and  4  are  the  post  and  telegraph  profits,  but  the 
author  does  not  consider  these  legitimate  sources  of 
revenue;  these  profits  he  would  appropriate  to  the 
genenal  good  by  lowering  still  further  the  price  of 
iiiendly  and  commerciHl  intercourse  of  the  people  (and 
would  also  take  the  railway  system,  and  use  it  for  the 
same  purpose).  But  to  return  to  the  point  (the  cause)  of 
higher  prices ;  it  is  the  same  thing  that  causes  these  high 
nncea  in  everything  else  as  well  as  butchers'  meat  Wdl, 
Dntvhers'  meat  is  the  produce  of  the  land  ;  ten  millions 
of  acres  are  thrown  out  of  the  cultivation  in  Ireland  alone 
through  the  operation  of  tax  upon  malt.  This  crop  is 
not  much  cultivated  in  Ireland  in  consequence  of  the 
prohibitory  excise  duty,  which  makes  the  Irish  agricul- 
turist pay  to  the  State  £70  out  of  every  £100  worth  of 
barley  he  malts.  The  result  is  that,  inst«id  of  the  most 
economic  and  scientific  mode  of  agriculture,  viz.,  the 
four-course  shift,  in  which  barley  wumd  tnke  its  Ingitimate 
place  (Ireland  being  the  best  barley  country  in  the  world 
as  to  soil  and  climate)  the  agricultural  operations  are 
thrown  into  chaos,  ana  the  b^  land  into  grass,  which 
does  not  produce  anything  in  the  winter  season  for  sus- 
taining the  quantity  and  quality  of  the  stock  required  to 
feed  thirty  millions  of  people.  Under  the  present  cir- 
cnmstitnces,  malt  is  too  dear  for  keeping  np  the  flesh  of 
the  animals  during  the  winter  season,  because  we  have 
not  only  the  duty  of  70  per  cent  to  add,  but  also  the 
advancra  price  through  the  non-production  of  about  ten 
and  a-half  millions  of  acres.  What  does  this  loss  amount 
to  P  Kow.  the  estimate  of  loss  was  made  in  1868,  and 
•vidanca  given  by  some  of  the  best  landholders  and 


NEW  ZEALAND  FLAX. 


SiK,— Casually  taking  up  your  J""**' ^  }!i^i, 
I  found  therein  a  condensed  report  upon  we  /"TT 
Fibre,  or  New  Zealand  Flax,"  which  oonclnded  wi»w 
following  paragraph : —  .      .i-  «I« 

"It  is  hoped  that  a  method  of  prepanng  w  " 
before  shipment,  that  wiU  soften  and  divide  it  »™^^ 
fine  to  make  it  suitable  for  the  manufactoie  oi  »» 
fabrics,  will  be  ultimately  crowned  with  "'"?*Vjj  jiii 

From  this  it  seems  you  are  unaware  of  tiio  ^^^ 
various  descriptions  of  cloth  have  been  nw*  ^T^tit 
fibre  during  the  past  12  montha  samples  of  •'Tj,ot» 
been  sent  to  the  Government  New  Zealand,  ami  ^ 
the  Canterbury  Flax  Association ;  and  <f  '?'!^jt« 
the  ••  Report  of  the  Commissionersappomted  •»'^2e»l»»' 
the  preparation  of  the  fhormium  Fibre,  "',."  ngm«ii< 
Fl^x,"  which  report  "  was  presented  ^^"^Z^iie 
G«neral  Assembly,  by  command  of  his  *?'*"^'tli<t 
Quvemor,  at  Wellington,  1871,"  vo"  """"^.ei 
samples  of  "  a  very  strong  canvas"  h»d  .'*^j|jj|tai, 
and  were  being  shown  at  the  ExhibitJMi  "  \,a„te 
Nbw  Zealand ;  for,  notwith»t»nding  ^*/°7^yic  o* 
ports  on  this  fibre  given  by  practical  and  »o  jijjedtft 
many  of  which  are  set  forth  in  the  report  on  ^^ 
and  uhichintinatethatthisflbwwnWne™  Qj^tKt 
for  textile  fabrics  {vidt  letter  from  ^""^^o!  Ti»^ 
of  Commerce,  Dundee,  to  Secretary  JT'V-yjjlied  ^ 
London,  dated  Dundee,  1st  May,  1871,  Pj^jpo"* 
page  79  of  report),  it  was  not  considw*' "  -neo**" 
&ctthat  this  fibre  could  not  be  ntilii*;*""   '^ 
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TCftsde  by  tlioae  who  were  nnwilling  to  believe  a  thing*  to 
1>e  impoasible  becaiue  it  had  aot  been  before  accomplished, 
^Ave  duarlykhowathat,  when  thePhonnium  &bre  has  betm 
propwly  cleansed  and  softened,  it  can  be  profitably  em- 
ployed in  the  manaCuitare  of  the  ▼arioos  kinds  of  doth, 
ftbat  are  made  from  European  and  Russian  flax  and  hemp. 
37owaids  the  end  of  1870,  Mr.  David  Dick,  a  gentleman 
"vvall-known  in  Dundee,  took  an  immense  deal  of  tioablu 
£oK'  me  in  endeavoaring  to  induce  manafactorers  to  make 
sa  brial  of  the  fhormium  fibre  which  I  hai  prepared,  and 
»'b  lost  he  socceeded  in  persuading  one  firm  to  experiment 
upon  it  After  passing  it  through  the  first  Btage,  the  fibre 
■•9r.da  condensed,  and  it  was  considered  nwlesss  to  proceed 
further.    Although  disheartened,  I  was  not  discouraged, 
And  throuKh  the  kindness  of  some  London  friends,  X 
obtained  an  introduction  to  Messrs.  Edward  Parker  and 
0>.,  Dundee.      By  them  I  was  m<ide  acquainted  with 
ttr.  A.    K.    Forbes,    of  flattou  Mill,  Arbroath,   and 
lay    the    united    aid    of    these     geatlemen,    assisted 
iby  Mr.   Harry  Roper   (in    the    office  of  Messrs.  E. 
Parker    and    Co),    I  had    the    pleasure    to    see   my 
Abn  turned  into  yam.     I  then  watched  its  progress 
throngh  the  processes  of  "twice  boiled"    and    "full 
bleach,"  both  of  which  tests  it  stood  wdl ;  and  then  sat 
"by  the  jute-loom  in  which  my  first  piece  of  cloth  was 
'woven,  and  on  21th  July,  1871,  I  left  Dundee  with  this 
piece  of  cloth  in  my  possession.      Later  on,  through  the 
assistance  of  the  before-named  gentleman,  I    obtained 
cloth  made  from  yam  composed  of  a  mixture  of  75  per 
cent.  Riga  flax  and  25  per  cent,  of  New  Zealand  fibre, 
Iwth  bleached  and  unbleached.    The  Phormium  fibre 
had   increased   the   strength  of  the  yam.    Since  tliat 
time  Mr.  A.  K.  Forbes  has  been  giving  great  attention 
to  the  spinning  of  the  Phormium  fibre,  and   has  made 
yam  for  Dr.  Featbentone  from  the  native  dressed  fibre, 
which  has  been  manufiiutured  into  fine  damask  towelling, 
fairly  good  linen,  and  strong  Scotch  sheeting.     These 
swe  at  the  office  of  the  Agent-Ghmeral  for  New  Zealand, 
7,  Weatminster-ohambers,  Victoria-street,  S.W.    From 
the  fibre  prepared  by  me,  Mr.  A.  K.  Forbes  has  made 
ysim,  from  which  ooarse  sheeting,  travelling  canvas, 
and  cloth  fit  for  sacks  has  been  manufactured;  the 
latter  yam  was  spun  from  the  long  tow,  or  toppetts, 
taken  from  fibre  prepared  for  roping  purposes — which, 
Mr.  Forbes  says,  was  quite  easy  to  spin,  as  he  ventures 
the  opinion  that  such  fibre  would  prove  of  much  value 
to  the  colonists,  as  with  it  they  could  manufacture  their 
own  wool-packs,  or  com  sacks,  and  ship  only  the  long 
flbra,  which  would  meet  a  ready  sale  here  for  roping ; 
or,  if  of  a  ver^  fine  character,  would  he  adapted  for 
mixing  with  Riga  and  other  flax,  and  so  strengthen  the 
yam  made  from  it. 

I  have  some  fibre  now  in  the  hands  of  one  of  the 
T««»«<ing  Belfast  houses,  so  that  I  hope  before  long  to  be 
able  to  send  you  a  statement  regarding  the  doth,  which 
I  am  shortly  expecting  from  Ireland.  It  is  a  great 
step  to  find  that  a  fibre,  which  little  more  than  a  year 
ago  was  deemed  fitted  for  roping  purposes  only — and 
that  on  high  authority,  too — is  now  hkely  to  take  its 
place  with  other  fibres  adapted  to  the  manufacture  of 
textile  fabrics.  No  doubt,  some  who  read  this  will  eff«r 
the  opinion  that  I  am  some  enthusiastic  but  "  idle 
dreamer."  Nevertheless,  I  feel  assured  that  when  the 
Phormium  fibre  is  really  imported  from  New  Zealand 
well  softened,  and  in  lar^  quantities,  some  of  tbe  pre- 
judice «>ri«ting  tX  this  time,  from  want  of  a  thorough 
Knowledge  of  the  uses  of  this  valuable  product,  will  be 
dissipated ;  and  many  who  so  often  express  their  desire 
to  obtain  a  new  and  useful  fibre,  but  who  are  too  timid 
to  try  experiments  for  themselves,  will  really  avail 
themselves  of  the  knowledge  used  by  others,  and  even- 
tually become  users  of  it. 

On  the  25th  June,  I  applied  on  behalf  of  Dr.  Feather- 
atone,  the  Agent-Cienenl  of  New  Zealand,  to  her 
Majesty's  Commissioners,  to  be  allowed  space  to  exhibit 
the  cloths  made  from  Phormi%tm  fibre  in  the  Inter- 
national Exhibition ;  bnt,  I  ngiet  to  say,  tiie  application 


was  considered  as  coming  too  late.  Had  the  necessary 
permission  been  obtained,  the  public  generally,  and  the 
m-inufauturors  in  particular,  would  have  had  as  oppoi* 
tnuity  of  becoming  acquainted  with  this  branch  of  in* 
dustry,  which  will  ere  long  tend  considerably  to  tha 
advancement  of  the  New  Zetdand  Colonies. — I  am,  &0n 

C.  Thokmb. 
U,  Uark-luis,  London,  B.C., 
atlh  Jolr,  I'R. 


OBITXTART. 


W.  BridgM  Adams. — Members  and  readers  of  the 
Joumai  will  leam  with  regret  of  the  death  of  Mr.  W. 
Bridges  Adams.     His   numerous  contributions  to  the 
pages  of  the  Journal,  as  also  of  papers  read  at  the  Wed- 
neaday  evening  meetings  of  the  Society,  must  have  made 
his  name  as  a  writer,  and  his  ability  as  an  engineer,  known 
to  all.  Mr.  Adams  was  bom  in  Dean-street,  Soho,  in  1797, 
and  was  educated  at  Madaley,  in  North  StaiSbrdahire.  B» 
received  the  name  of  Bridges  from  his  maternal  grand- 
father, who  was  an  emigrant  from  the  then  colony  of 
p.  nnsylvania.     His  father  was  the  prindpal  partner  ia 
the  firm  of  Hobsoa  and  Co.,  coach  and  carriage  builden^ 
of  Long-acre,  and  it  was  in  bis  father's  workshops,  and 
those  of  Messrs.  Baxter  and  Pierce,  that  as  a  boy  he 
received  hisearly  lessons  in  carriage  construction — lessons 
which  ultimately  bore  such  abundant  fruit,  and  aided 
him  in  developing  the  priaciplea  of  the  ounstruction  of 
rolling  stock.     As  a  youth  he  was  articled  to  the  late 
John  Farey,  and  under  his  tuition  acquired  hia  know> 
ledge  of  mechani^im,  and  the  principles  and  construction 
of  uie  steam  enj^e ;  but,  being  a  youth  of  weak  health, 
and  his  life  being  despaired  of^  he  sought  health  ana 
strength  ia  a  warmer  climate.    The  early  part  of  hia  life 
was  accordingly  spent  in  Chili  and  other  parts  of  Sonth 
America,  where  he  was  associated  with  the  late  Earl  of 
Dundonald,  then  Lord  Cochrane ;  he  returned  to  Eng* 
land,  at  the  end  of  a  few  years,  in  robust  health  and  wiu 
a    well- established   constitution.     Soon   after   his  re- 
turn he  was  associated  with  his  brother  in  the  con- 
duct of  his  father's  business  as  a  coachbuilder ;  but,  fore- 
seeing the  great  infiuencethe  introduction  of  the  railway 
system  was  destined  to  have  upon  that  bnsineaa,  he 
retired  from  it,  and  established  the  Fairfield  Railway 
Carriage  Works,  at  Bow,  in  partnership  with  his  brother 
and  his  son,  Mr,  W.  A.  Adams,  of  Walford-manor,  Salop. 
It  was  at  those  works  he  first  began  to  develop  the 
power  of  steam  machinery  when  employed  in  the  work- 
shop, and  the  examples  he  there  set  led  to  the  introduc- 
tion of  much  of  the  machinery  subsequently  introduced 
and  used  in  some  of  our  dockyards.    It  was  while  con- 
ducting Fairfield  works  that  he  invented  the  fish-iuint 
for  raib,  which  is  now  used  wherever  the  railway  system 
has  been  introduced.    But  railways  and  their  appliances, 
though  successful  in  nae,  and  of  great  public  advantage, 
bad  in  their  creation  never  been  looked  upon  as  a  whole, 
and  to  correct  their  many  shortcomings  Mr.  Adams  set 
to  work  to  improve  the  methods  of  constructing  railway 
carriages,  of  applying  break  power,  giving  elastidty  to 
tires  of  wheels,  and  radial  motion  to  the  axles  of  wheels; 
at  the  same  time  he  sought  for  a  better  and  mora 
economical  distribution  of  the  metal  used  in_  the  con- 
struction of  the  rails  themselves,  so  as  to  obtain  greater 
rigidity,  and  avoid  destructive  wear  in  the  plant  generalljr* 
Many  of  the  plans  patented  by  Mr.  Adams  are  now  ilk 
general  use,  and  it  is,  perhaps,  not  too  much  to  say  that 
some  of  our  metropolitan  linea  could  acarcely  be  worked 
at  the  present  time  had  his  improvements  not  been  intro- 
duced.   Mr.  Adams  was  not  a  man  of  one  idea,  nor  did 
he  seek  to  improve  the  railway  system  alone.  Tbeleaaooa 
he  had  leamt  while  visiting  forei^  oonntriea  led  him  to 
do  much  to  improve  the  condition  of  the  labourer  and 
workman  both  at  home  ad  abroad,  andheiaok|an  active 
ligitized  by  VZiOOQ  It 
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interest  in  all  social  and  aanitaiy  qneetions.  He  con- 
tri>>ated  largely  to  the  iclentiflc  literature  of  the  day, 
Itnd  Wag  at  the  time  of  his  death  advpcating  plans  for 
improving  the  construction  of  truding  vessels  and  vessels 
tised  in  the  Channel  passage,  as  also  improved  methods 
of  constructing  the  tramways  now  being  so  generally 
introduced  into  our  large  cities  ;  and,  with  a  view  to  re- 
lieving horses  from  the  work  in  which  they  are  at  present 
employed,  he  had  proposed  to  construct  a  hot-air  or  gas 
engine,  of  small  bnt  adequate  power,  capable  of  being  used 
inourstreets,  withoutcreatingdirtorrefuse.  In  eHrly  life, 
as  a  writer,  he  contributed  largely  to  general  litemture 
both  in  poetry  and  prose ;  and  his  numerous  articles  on 
sanitary,  socinl,  and  indnsttial  questions  have  made  bis 
name  familiar  to  every  cIhss  of  readers.  To  the  pages  of 
the  Journal  he  contributed,  among  muny  others,  articles 
npon  "Cotton,"  "The  Culture  of  i'ood,"  "Foecal 
Matter,  its  Utilisation  and  Transport,"  "  The  Iron  In- 
dustries of  Great  Britain,"  "  Men  Hnd  Manufactures  in 
the  United  States,"  "Bessemer  Iron,"  "The  applica- 
tion of  rails  for  horse  transit  in  the  streets  and  environs 
Of  London,  and  also  for  railway  branches."  He  advo- 
cated on  many  occasions  the  necessity  for  upholding  and 
maintaining  ue  Patent  Laws.  Mr.  W.  Briitges  Adams 
married  fur  his  first  wife  Miss  Elizabeth  Place, 
daughter  of  the  late  Francis  Pl»ce,  of  Charing-cross,  the  ' 
contempomry  and  friend  of  Jeremy  Betitbam,  James  | 
Uill,  Sir  Francis  Burdett.  and  others.  For  his  second 
wife  he  married  Miss  8ara  Fuller  Flower,  the  gifted 
authoress  of  many  poetic  effusions,  but  none  more  de- 
servedly known  tiian  the  hymn,  which  is  now  to  be  found 
in  almost  every  modem  selection,  "  Nearer,  my  Gk)d,  to 
Thee,  nearer  to  Thee ;"  »nd  for  his  third  wife  Miss  Rt-ndall, 
■who  Survives  him.  He  leaves  a  son — Mr.  W.  A.  Adams — 
issue  of  the  fli«t  marriage,  and  a  son,  Walter,  and  daughter, 
Hope  Bridges,  by  the  third  marrixge,  to  mourn  his 
loss.  At  a  political  writer,  his  contributions  were  made 
to  the  public  press  uniler  the  signature  of  "Janios 
Bedivivus ;"  many  of  his  social  and  ecunomic  contribu- 
tions were  signed  "  Cosmos ;"  but,  wherever  and  how- 
ever known,  his  high  moral  worth,  his  integrity, 
nprigbtness,  warmth  of  heart,  and  his  genial  nature, 
eaned  for  liim  the  sincere  and  affectionate  regard  of  all. 


HEW   BOOKS. 


Beienee  and  Commerce :  their  Inflaenoe  on  our  If  ann* 
faotnrea  (^Robert  Hardv>ick»,  Ficcaditty). — This  work  con- 
sists of  a  series  of  statistical  essays  and  lectures,  describing 
the  progressiva  discoveries  of  science,  the  advance  of 
British  commerce,  and  the  activity  of  our  principal 
manufactures  in  the  19th  century,  and  is  by  Mr.  P.  L. 
Sinimonds,  editor  of  the  Journal  of  Applied  Science.  In 
a  chaste  and  portable  volume  of  about  660  ]  ages.  Mr. 
Simmonds,  who  is  an  active  member  of  the  Society  of  Arts, 
bas  brought  together  a  large  amount  of  valuable  informa- 
tion, which  will  be  fully  appreciated  by  many.  The 
scientific  discoveries  of  the  19th  century  are  touched 
upon,  and  the  influence  they  have  had  on  our  commerce 
and  manufictures  recorded  in  a  s-ries  of  comprehensive 
lectures.  Mr.  Ciiaimonds  also  includes  in  this  volume  a 
few  of  the  many  useful  papers  he  has  read  before  the 
Society  of  Arts.  Although  be  does  not  profess  to  give 
exhaustive  technical  essays  on  our  manufacturing  indus- 
tries as  regards  successsive  processes,  he  yet  furnishes 
such  valuable  roformation  on  each  of  the  special  trades 
that  this  work  will  become  a  ready  handbook  of  reference 
on  the  progress  and  position  of  all  our  trading  manufac- 
tures with  science  teachers,  the  broker,  the  merchant, 
and  all  interested  in  the  advance  of  manufactures  and 
commerce.  An  examination  of  the  various  manufactures 
dealt  with  will  prove  the  wide  range  the  volume  takes. 
The  cotton  manufacture,  the  woollen  manufacture,  the 
animal,  mineral,  and  vegetable  products  of  commerccL 
tlie  silk  trade  and  mannfMture,  the  iron  manufacture  and 


our  mineral  industries,  the  glass  mann&ctms,  stitlMs- 
ware  and  pottery,  dyes  and  colouring  subetsnces,  mut- 
fiicture  of  and  trade  in  precious  met^l^  the  grocer;  sat 
aJlied  trades,  tanning  substances  and  tne  leather  iiuii» 
&cture,  the  paper  manuiacture  and  new  paper  a>&tii{ 
materials,  the  commerce  in  nute  and  tlieir  varioiu  ud, 
&c.  It  should  be  added  that  the  statistics  of  the  nuni' 
factures  and  commerce  are  brought  down  la  Uh  6mi 
last  year. 


fiBVB&AL    XOIBB. 

♦ 

International  Patent   Byttem. — On  lliundsT,  iA 
ult.,  Earl  Granville  received,  at  the  Foreign  Oft«  a 
influential  deputation   on   this    subject,  ouniistiiig  i 
Messrs.   R.  A.   Macfle,  M.P. ;  A.  Johnston,  MJ.;! 
Webster,  Q.C.,  F.R.8. ;  Rev.   8.  R.  Calthorp,  l)«wi 
Haseltine,  LL.D. ;  W.  Lloyd  Wise,  Assoc  Inst  E.C; 
T.  H.  Alexander,  C.E. ;  Baron  von  Jelnsen,  uiil  otto 
gentlemen.   The  deputation  wasintroducedby  Mr.ltil^ 
who,  followed  bj  Messia.  Johnstone,  Webster, sndolhai 
urged  upon  his  lordship  the  importance  of  sllowisjj* 
tents  only  to  actual  invtntora  or  their  re|ir«eiiUti»« 
and  of  taking  steps  to  assimilate  the  patent  Un  of  il 
nations,  as  recommended  by  the  Select  Committx  a 
Letters  Patent,  in  order  to  remove  the  serioiudn'Mi 
under  which  inventors  at  present  labour.    HiiloM^ 
who  bad  cordially  received   the   dejulation.  **^  • 
reply  that  he  felt  some  difBculty  in  dea%  ^  * 
subject  until  fbrthcr  action  had  been  taken  Ij™* 
ment,  but  requested  to  be  furnished  with  a  **"** 
ment  of  the  views  of  those  present,  in  order  lhth«»n{» 
lay  the  matter  before  his  colleagues.    The  ^«D* 
then  thanked  his  lordship  and  withdrew. 

Board  of  Trade  Batonu.— A  farther  bat  ■»» 
portant  expansion  took  place  last  month  in  '^•J'^ 
value  of  the  exports  of  British  and  Irish  ibob"»*J 
goods  of  the  value  of  £20,623,631  having  been  jg**; 
against  £19.268,283  in  Juno,  1871 :  and  to  this  wwa" 
of  £1,366,388,  only  £323.820  waa  contribatsd  »f  » 
chief  branches  of  the  trade,  and  nearly  all  !•?  i"*!!? 
rest  being  made  of  miscellaneous  articles,  wui  "  •J"' 
machinery,  copper,  paper,  jute,  nunofsfltw*,  »•  •- 


Exports  In  June. 


Cotton  gfoods    .... 

„    yam      .... 
Linen  goods    .... 

„    yam      .... 

Silk  goods  

Woollen  &  worsted  \ 
goods  . . . .  / 

Do.  yam 

Iron 


Other  articles 


1872. 


£4,881,020 

1,366,163 

679,918 

148.926 

148,976 

2,654,773 

369,862 
3,166,167 


£13,204.295 
7,419,826 


£20  623,621 


ML 


£4,«U,»1 
l,4(H.«a 

J19.MT 

ur.rw 

2,460,8(2 
62S,8M 

«,S77.7W 
£19,M«^ 


During  the  first  six  montha  this  year  f'^^^d 
crease  in  the  valne  of  the  exports  of  "'j   I^I,J(*in^r 
£22.494,696  over  the  corresponding  pen™"  ^^.-. 
of  1871  and  1870,  aa  shown  by  theioUowing"?™"- 

1872.  1871.  JmM 

£119,603,804.  £101,637,970.        *'"'"" 


BCIBHTIKC  MSXIUIOS  MB  tSt  '^^'^ 

Ttns.  ...E»»t  Indto  A»«ocl«tloD,  8.    (At  th» HotO  "^^^^jgc^** 
iBliwitanos^gitizedbyVjDOQ  IC 
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AWOTHrCEHEFTS  B7  THE  COimCIL. 


XHSOWinSST  FTTHB. 


Members  and  others  who  propose  to  con- 
tribnte  by  donation  or  sabscription  to  the  En- 
dowment Fund  for  the  Society  of  Arts,  are 
requested  to  cross  all  cheques  through  Messrs. 
Coatts  and  Co.,  the  Society's  bankers,  and  to  for> 
w^ard  the  same  to  the  Secretary  or  Financial 
Officer  at  the  Honse  of  the  Society  of  Arts,  John- 
street,  Adelphi. 


XEXOBIAL  WnrSOW  IH  ST.  PAXTL'S. 

In  connection  with  the  Thanksgiving  in  St. 
Paul's  for  the  recovery  of  H.R.H.  the  Prince  of 
Wales,  the  President  of  this  Society,  it  has  been 
suggested  that  the  Society  should  provide  a 
Memorial,  in  the  form  of  a  Painted  Window,  to 
be  set  up  in  the  Cathedral,  thus  helping  at  the 
B«me  time  to  complete  the  decoration  of  the 
interior  of  that  edifice. 

The  CouncU,  tiierefore,  propose  to  the  Members 
that  a  fund  for  this  purpose  should  be  raised 
among  them  by  subscription,  each  member  of 
the  Society  being  at  liberty  to  subscribe  Five 
Shillings  for  himself,  and  the  like  sum  for  each 
member  of  his  family.  It  is  estimated  that  the 
window  will  cost  not  less  than  £700. 

Members  willing  to  aid  the  Council  in  this 
work  are  requested  to  (ill  in  the  Form  which  has 
been  sent  to  them,  with  the  amount  of  Subscrip- 
tion, and  return  it  to  the  Secretary.  Post-office 
Orders  should  be  made  payable  at  the  Charing* 
cross  office,  to  Mr.  Samuel  Thos.  Davenport 
The  first  published  subscription  list  amounted  to 
£351  3s.    A  further  list  will  shortly  be  published. 


FEOCEESISaS    OP   TEE    SOCIETT. 


■TrBSOBIPnOVB. 


The  Midsummer  subscriptions  are  due,  and 
should  be  forwarded  by  cheque  or  Post-office 
order,  crossed  "  Coutts  and  Co.,"  and  made 
payable  to  Mr.  Samuel  Thomas  Davenport, 
Fipwcial  Officer, 


TSaSO  COUBSE  OF  CABTOB  LE0TTTB£8. 

SILICATES,   SnjCIDES,    GLASS,   AND   GLASS 
PAINTING. 

By  frofeiior  Barff 

LSCTDBB  L — DSLITBKBO    MOKDAT,  Ap&IL  Sth,    1872. 

Ladies  and  Gentlemen, — At  the  present  time  there  is  a 
very  strong  feeling  for  the  promotion  of  what  ia  termed 
technical  science.  Properly  understood,  this  is  leally  a 
most  important  thing.  Scientific  researoboi  are  most 
interesting  to  scientific  men,  but  pure  science  ia  to  a 
considerahle  extent  a  selfish  enjoyment,  for  when  the 
chemist  in  his  laboratory  discovers  acme  new  body  for 
which  he  ia  seeking,  a  body  which  makes  up  probably  a 
missing  term  of  a  series — when  he  hag  discovered  that 
body,  he  is  filled  with  intense  delight  at  his  success ; 
delight  that  the  chain  of  reaaoninK  which  has  led  him 
to  such  experimental  conclusions  has  enabled  him  to 
discover  the  missinc^  link.  He  is  delighted,  I  say,  at 
having  overcome  his  di£ScnIties;  but  he  is  still  more 
delighted  because  he  sees  the  confirmation  in  his  dis- 
covery of  the  theoretical  reasoning  which  has  led  him  to 
expect  the  result.  Now  this  we  chemist  enjoys  hy 
himself^  or  he  shares  his  enjoyment,  it  may  be,  with  a 
few  others,  and  there  it  ends.  There  may  be  chemists 
here  to-night,  but  those  who  are  not  chemists  could  not 
participate  in  his  enjoyment — they  can  know  nothing 
about  it.  But  when  we  speak  of  technical  science,  we 
mean  the  application  of  pure  science  to  those  arts  which 
are  useful  to  us,  the  results  of  which  we  can  all  appre- 
ciate, and  which  we  can  all  enjoy.  This  institution  is 
first  and  foremost,  and  always  has  been,  in  extending 
this  most  useful  application  of  science.  It  gives  me 
pleasure,  and  I  feel  it  an  honour,  Udies  and  genUemen,  to 
address  you  as  a  member  of  this  Society.  The  year 
before  last,  when  I  had  the  pleasure  of  standing  here 
and  speaking  to  yon  about  artists'  pigments,  I  was  not  a 
member  of  lae  Society ,  but  now  I  am,  and  I  can  speak 
with  a  feeling  of  pnde  in  which  most  of  you,  no  doubt, 
share.  There  is  one  thing,  however,  we  should  ever 
remember,  and  it  is  that  there  must  be  s  solid  foundation 
for  all  technical  science.  It  is  useless  for  a  person  who 
knows  a  little  chemistry,  or  a  little  electricity,  or  a  little 
mathematics,  or  mechanics,  to  attempt  to  apply  his 
knowledge  to  any  practical  purpose.  I  do  not  say  that 
a  person  requires  to  have  an  extensive  knowledge  of  any 
particular  science  in  order  to  be  able  to  employ  it ;  but 
he  must  have  a  perfectly  sound  knowledge  as  &r  as  it 
goes — a  knowledge  of  principles.  And  this  is  what  ia 
every  place  where  I  have  the  pleasure  of  addressing 
those  who  will  listen  to  me  I  advocate  most  earnestly — 
namely,  that  what  is  known  should  be  known  well,  let 
it  be  but  little ;  and  that  those  who  study  any  particular 
science  with  a  view  to  applying  it,  should  know 
thoroughly,  as  iifir  as  may  be,  the  principles  of  that 
science. 

The  course  of  lectures  which  I  am  now  going  to  give 
is  entitled  "  Lectures  on  Silicates,  Silicides,  Glassj  and 
Glass  Painting."  It  is  very  difficult  indeed,  in  giving  a 
title  to  lectures  of  this  kind,  to  give  one  that  is  thoroughly 
comprehensive ;  therefore,  simply  a  few  of  the  leading 
points  have  been  put  down  in  the  syllabus  which  has 
been  issued.  If  I  were  to  speak  to  you  about  silicon  or 
silicates,  and  were  to  omit  speaking  about  the  compo- 
sition of  silicates  and  the  nature  of  sUicon — ^if  I  were  to 
speak  to  yon  of  the  manufacture  of  glass  and  not  toll  you 
toe  chemical  reactions  which  take  place  when  glass  is 
made,  I  should  then  be  doing  what  I  have  already  in 
the  last  few  sentences  so  strongly  condemned.  X 
therefore  propose  to  4evot«  this  lectDre,  spd  poasibljf 
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part  of  my  leoond,  to  a  consideration  of  those  substances 
which  enter  into  the  varioas  reactions  which  I  shall 
have  to  speak  to  you  about.  And  more  than  this,  I  shall 
not  only  hare  to  apeak  to  yon  about  these  elements  and 
compounds,  but  I  must  touch  upon  some  points  of 
chemical  doctrine — I  will  not  say  theory, — in  which  I 
will  endeavour  as  well  as  I  can,  and  in  as  few  words  and 
ns  plainly  as  I  can,  to  explain  to  you  how  it  is  that  one 
substance  is  able  to  take  the  place  of  another  substance 
— under  what  conditions  these  changes  take  place,  and 
and  the  means  which  are  necessary  to  bring  them 
ulmnt. 

You  will  sny,  no  doubt,  that  my  principal  object  in 
lecturing  htre  is  to  introduce  the  subject  of  jglass 
^iiintin^.  That  is  true,  for  glass-painting  is  a 
Kubjict  about  whit:h  vary  little  indeed  is  known. 
Pi't:ii;iu  bars  moat  erroneous  ideas  about  it, 
And  it  is  for  the  purpose  of  correcting  those 
ideas  that  Mr.  Foster  has  invited  me  to  give  this  course 
of  IcrctQre^.  But  I  cfinnut  speak  to  you  about  glass 
piiinting.  so  as  to  m^ike  plain  to  you  what  is  at  present 
little  u ad [^^atood,  without  explaining  to  you  some  chemical 
|irinciplca.  I  cannot  spoEik  to  you  about  glass  painting 
without  speaking  to  jou  on  the  manufacture  of  glass, 
because,  as  vou  will  see  in  our  later  lectures,  the  manu- 
facture of  gluas  has  a  great  deal,  in  fact  almost  every- 
thing, to  do  with  the  effeot  which  is  produced  and 
made  aatisfactory  to  us  by  the  artist  in  a  stained 
glass  window.  Therefor^  I  must  beg  of  yon  to  be 
patient  with  mo  if  I  tako  you,  as  you  may  think,  too 
deeply  into  what  muy  be  termed  the  mysteries  of 
chumistry.  I  could  not,  however,  conscientiously  enter 
npoa  the  latter  portion  of  my  subject  without  first 
lB};ing  this  foundation,  on  which  I  hone  to  be  able  to 
build  a.  safa  and  firm  su)ierstnicture.  When  an  author 
detcruiines  to  write  a  novel,  the  first  thing  he  does,  I 
bcHf  r<\  is  to  form  his  plot  or  scheme  ;  then  he  an-anges 
the  incidents  by  means  of  which  he  is  to  bring  about  the 
accomplishment  of  hia  pint ;  and  in  writing  hi9  book  he 
devot(.'a  a  very  largo  portion  of  the  first  chapter  to  telling 
yon  of  the  cbaractera  he  is  going  to  speak  about.  Ho 
tella  you  of  his  hero — wbtt  he  looks  like,  whether  he  is 
handiomo,  or  whether  he  is  ugly,  whether  he  is  dark  or 
fair,  and  ho  jjointa  out  to  yon  what  particular  traits 
there  are  in  his  ehaiacter  wmch  he  will  be  able,  in  the 
after  portion  of  his  novel,  to  bring  out,  and  make  to  con- 
bibnto  to  the  accoraplinLment  of  hia  plot.  Bo  with  the 
heroine,  and  so  with  the  other  characters  he  introduces. 
Then,  again,  he  describes  to  you  the  places  in 
which  the  various  acts  of  his  drama  are  to  be  Liid, 
Vid  gives  you  all  necessary  information,  in  order 
that  YPti  timy  hs  iililo  to  understand  the  story, 
and  t&tt  you  may  be  ^dt  thinking  as  to  what  conclusion 
he  is  about  to  draw  from  all  these  preliminaries.  I  must 
this  evening  adopt  somewhat  the  same  course,  although  I 
shall  differ  from  the  novelist  in  this,  that  I  shall  have 
no  sentimental  incidents  to  show  you  unless,  indeed, 
wa  happen  to  have  an  explosion,  which  I  trust  we  shall 
not.  My  plot  will  be  a  very  simple  one ;  my  characters, 
probably,  at  their  first  introduction  to  you,  will  appear 
tame ;  but  to  me  they  are  anything  but  tame.  To  me 
they  possess  an  interest  as  great  as  the  interest  that  one 
feels  in  the  characters  of  the  most  exciting  romance.  I 
fear  I  shall  not  be  able  to  inspire  you  with  the  same  en- 
thusiasm that  I  myself  feel  on  the  subject ;  but  if  I  can 
give  you  a  little  of  it,  so  as  to  interest  you  sufficiently  in 
my  characters  to  induce  you  to  become  personally  ac- 
quainted with  them,  I  diall  have  gained  a  great  point, 
and  my  labour  will  not  have  been  thrown  away,  nor  will 
it  become  useless. 

But  there  is  another  point  which  I  wish  to  mention  to 
yon  in  the  introduction,  which  is  this : — Chemists  are 
accustomed  to  speak  to  one  another  In  a  particular  kind 
of  langnage  which  they  have  adopted  for  convenience 
sake.  I  am  sorry  to  say  there  is  not  any  more  unity 
amongst  chemists  than  thrre  is  amongst  politicians,  or 
the  members   of  various  religious  bodies.      On  some 


points  we  are  all  at  sixes  and  sevens,  andveda]Kittce> 
as  to  our  nomenclature.  Some  use  one  nomtucUte'. 
and  some  anoUier.  I  am  not  going  to  tronUe  yoo  ni 
these  differences,  for  I  mean  to  use  as  simple  >  sosa- 
cluture  as  possible.  I  shallcall  substancesby  thoroomi 
names,  and  I  shall  not  use  chemical  fonnnls,  boim 
much  I  might  be  tempted  to  do  so ;  and  I  bare  t  oti 
temptation  in  the  subject  of  which  I  am  about  to  tns. 
for  1  could  cover  a  large  sheet  of  paper  from  the  w:^' 
to  the  ground  with  formulte  that  would  perfecUyutoc: 
you,  for  silicates  have  been  classed,  rightly  or  wkc::' 
in  many  kinds  of  ways.  I  might  give  yon  tboe,  U I 
will  not ;  for,  if  I  were  to  do  so,  you  migbt  jnstly  ici 
me  of  vanity.  I  should  be  raising  up  in  ynir  c: 
somewhat  the  same  feeling  which  was  experiaxci " 
the  auditory  of  Goldsmith's  "  Village  Siiooliiiuta:  - 

"  Willie  words  of  learned  length  and  thunderiiic  xml 
Amazed  tbe  leaping  rustics  standlog  nmod. 
For  still  they  gazed  and  >till  their  wonder  ;re«. 
That  00*  taiaU  head  coald  cany  all  be  kaea." 

My  object  is  not  to  make  yov  think  thitlbns 
subject  well,  but  it  is  to  endeavonr  ta  impart  to  nii 
much  as  I  can  of  the  small  quantity  of  knovlai^iic 
possess.    Into  the  composition  of  gUss  miny  hIcb> 
enter.    W^o  have  first  of  all  elements,  or  limpi:  ix» 
for    by   the    term  elements    chemists  meu  i  i^  I 
body  which  is  capable  of  no  further  subdiTiMi*3' 
stituent  bodies.    We  have  besides  elements  na"* 
pounds.    The  first  element  which  we  have  ttar: 
is  silicon.     I  believe  there  are  many  of  J""*^ 
never  before  have  heard  this  word  mlioM.."'^ 
however,  doubtless  heard   of  silica,  for  }«f ' 
illustrious  Prince  Consort,   President  ofii^ 
caused  a  pamphlet  to  be  published,  which**?!, 
distributed  amongst  its  members,  upon  «!«** 
therein  an  immense  amount  of  informatia  n  r^, 
with  respect  to  silica,  but  little  or  nothing  w**' 
silicon.  Now,  silicon  is  one  of  the  constituent  (!s^  -, 
silica;  yon  should  knowsomethingabout«ilic!»-J'-^' 
must  introduce  it  toyon,for'iti8,in  fact,  theha»»"T* 
I  must  introduce  it  to  yon  for  several  reuoni,  «**•■ 
because  it  is  a  constituent  of  silica,  but  becaw""' 
analogy  to  another  substance  with  ^^'^'^i^^ 
allitd,  and  with  which  chemists  have  now  &^ 
that  it  can  by  experimental  means  be  maiie  to  "^ 
places — I  mean  the  element  carbon.    ^  "''*''  ^ . 
speak  to  you  of  this  subject  when  we  come  to  f"^ 
silicions  painting,  and  also  on  other  useful  »PF^"' 
of  silicates.  I  must  describe  to  you  silicon,  mi  W  'j 
something  about  its  properties,  and  moat  Ao»  T^- 
fact  that  it  really  does  resemble  carbon.  At  l**"  'f; 
tell  you  80,  for  unfortunately  I  cannot  here  illiis3>'^ 
by  experiment.     Silicon  is  never  met  with  m'*' 
in  nature ;  it  is  never  in  the  free  state;  it  i<  "V^' 
bined,  it  may  be  with  oxygen,  or  it  nisy  be  «i»  , , 
metal.     When  it  is  combmod  ^^."^V^^^- 
silica,  or  silicic  acid,  and  when  combined  '™.'°?^ 
other  such  elements,  then  we  call  those  componwl  ^^ 
For    example,    in    cast-iron    there   "  *   '*°*_i 
quantity    of   eiUoon,    and   we   speak  of  '"^•jj^ 
which   is    formed    by    the    iron    and   "J^j^. 
silicide.    There  are  othen  besides  "»*  ''"i  ^  ^ 
ifth   occur  in  thn  arts.   I  ^J^. 
simply  subject!  of  cmi«^i 

the  chemist.     There  are  also  silioides  of  «Wf  i,,^ 


mention  those  which  occur  in  thn  arts, 
allude  to  others  which  are  i 


tne  cnemist.  inero  are  aiso  suioiuw  v.  "".j^^ 
I  do  not  think  have  been  much  used,  "W'^ 
see  why  they  should  not  be,  because  ""rf"^  p 
certain  properties  which  it  does  not  itself  po"*^, 
perties  which  probably  may  be  roads  «"  ^ 
example,  one  silicide  of  copper  is  '^r^.^^Jonii- 
and  there  are  purposes  for  which  ''"""Vj  ^»'' 
not  where  pure  copper  is  used,  for  u«i  """"^  jj, 
in  a  great  measure  for  its  ductility.  V""'^^  n 
are  other  silicides  of  copper,  made  '^  ^Z^i^ 
which  are  perfectly  ductile  ;  and  here  «  W  ^^^ , 
in  the  colour  of  the  copper  to  a  be«B^|~^^.(i 
property  of  which  artists, 


3  copiir  to  a  besBtiW Jl^ 
lists,!  think, migW '»**'• 
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here  there  is  a  great  difference  between  the  compounds 
Trhich  silicon  forms  with  oxygen  and  its  compounds  with 
other  elements,  such  as  the  metals  which  I  have 
mentioned  ;  and  there  are  many  other  silicides,  which  it 
would  occupy  too  much  of  our  time  to  describe  this 
evening;. 

How  is  silicon  obtained  ?  Silicon  is  obtained  in  an 
indirect  way.  I  want  you  to  understand  what  is  meant 
by  indirect  actions,  because  in  chemistry  the  union  of 
snbstances  takes  place  directly  and  indirectly.  For 
example,  two  bodies  are  combined  together  very  strongly, 
and  we  want  to  separate  them.  Sometimes  we  cannot 
^et  them  apart  directly,  and  what  we  are  obliged  to  do 
IS  to  replace  one  of  those  bodies  by  another,  and  then 
turn  that  one  out  and  put  in  the  one  we  wi^.  Those 
are  what  are  termed  mdirect  actions.  In  the  case  of 
the  preparation  of  silicon  we  have  to  use  an  indirect 
action.  We  cannot  get  silicon  from  silica.  We  cannot 
tear  away  the  oxygen  from  it  and  simply  leave  it.  I 
wi]^  later  on,  speak  to  yon  about  potassium,  and  the 
oxide  of  potassium,  and  how  potassium  is  obtained,  and 
yon  will  see  that  we  are  able  to  separate  the  oxygen 
from  the  potassium  directly.  Here  is  a  white  powder, 
it  is  called  fluo-silicate  of  potassium.  It  contains  potas- 
sium, silicon,  and  fluorine.  These  are  united  in  certain 
proportions,  which  I  need  not  now  mention.  In  order 
to  obtain  silicon  from  this  substance  we  add  some  sodium 
to  it.  The  sodium  takes  away  so  much  of  the  fluorine 
aa  will  not  combine  with  the  quantity  of  potassium  that 
is  in  the  compound.  The  quantity  of  potassium  in  the 
compound,  that  is  39  parts  by  weight  of  potassium,  will 
unite  with  19  parts  by  weight  of  fluorine,  but  then  we 
have  more  fluorine  left,  and  nothing  for  it  to  combine 
with.  If  we  put  some  of  the  met^  sodium  to  it,  the 
metal  sodium  will  take  away  the  remaining  fluorine, 
and  then  we  have  the  silicon  left.  I  cannot  show  you 
the  complete  reaction,  for  it  would  take  too  long,  as 
it  is  a  long  and  tedious  process,  but  I  will  show  you 
how  the  reaction  is  commenced,  for  the  experiment 
is,  generally  speaking,  rather  a  striking  one.  Here  I 
have  some  of  the  metal  sodium,  and  some  of  this  flno- 
silicate  of  potassium.  If  I  heat  these  together,  the 
sodium  will  melt,  and  when  the  sodium  is  melted,  it  will 
he  at  a  sufiSciently  high  temperature  to  do  the  work 
which  I  have  already  told  you  it  does  in  this  decompo- 
sition. The  heat  generated  will  be  rather  great,  so 
great,  no  doubt,  ts  to  crack  the  ^lass  tube.  The  action 
has  commenced,  and  it  goes  on  vigorously,  and  we  shall 
goon  have  a  portion  of  silicon  set  free.  I  have  no  doubt 
there  are  some  small  portions  of  it  to  be  seen  on  the 
sides  of  the  tube  now ;  it  is  a  greyish  brown  powder. 
The  way  to  get  all  the  silicon  from  this  is  to  heat  it  to  a 
greater  extent  than  I  have  done  here,  and  to  keep  it 
heated  for  some  time,  and  then  to  put  these  particles  mto 
water — first  into  cold  water,  when  a  rather  vigorous 
action  will  take  place,  and  when,  no  doubt,  some  of  a 
compound  called  silicuretted  hydrogen  will  be  given  off; 
after  that  it  is  washed  with  warm  water,  and 
with  a  little  acid,  and  then  we  get  silicon. 
Silicon  prepared  by  this  indirect  method  (indirect  because 
first  of  all  we  have  to  replace  oxygen  by  fluorine,  and 
this  fluorine  by  sodium)  is  a  greyish  brown  powder.  It 
is  called  amorphous  silicon,  because  it  possesses  no 
crystalline  form.  If  you  take  it  in  your  Angers  and  rub 
it,  it  is  smooth,  like  French  chalk,  and  a  little  will  stick 
to  your  fingers,  like  that  substance  does.  When  silicon 
is  heated  for  some  time  to  a  high  temperature  it  passes 
into  another  variety,  which  is  called  graphatoid  of  silicon. 
1  have  here  another  sample  of  silicon,  which  has  been 
lent  me  by  Messrs.  Hopkins  and  Williams.  This  is 
crystallised  silicon.  It  is  made  by  putting  the  same  sort 
of  mixture  which  I  had  just  now  in  my  tube  into  a 
crucible  with  some  zinc.  The  mixture  is  heated  for  about 
half-an-hour,  keeping  the  crucible  at  such  a  temperature 
that  it  does  not  volatilise  the  zinc.  Then  yon  allow  the 
metalto  get  perfectly  cold,  and  heat  it  with  hydrochloric 
add  to  dissolve  tho  zinc,  or  yon  can  volatilise  it  by 


heat  if  yon  will.  Afterwards  yon  get  these  crystals  of 
silicon  which  were  imbedded  in  the  zinc.  I  am  tempted 
here  to  go  into  a  very  lon^  explanation,  but  I  must 
resist  it,  for  our  time  is  limited.  I  should  like  to 
toll  you  how  it  is  that  silicon  crystallises  out  from 
metu  in  the  molten  state,  as  for  instance,  carbon 
or  graphite  does  from  cast-iron  ?  I  have  here  a 
very  beautiful  specimen  of  crystels  of  graphite,  which 
were  given  to  me  by  the  son  of  one  of  the  leading  gentle- 
men m  the  Cleaton  Moor  Iron  Works.  It  is  giaphito 
crystallised  out  from  cast-iron.  The  silicon  crystallises 
out  in  a  similar  manner  trom  the  metal  zinc.  But  why 
do  I  allude  to  this  ?  Because  here  we  have  a  form  of 
silicon  which  we  can  compare  with  a  form  of  carbon 
which  you  are  all  acquainted  with,  viz.,  the  diamond. 
The  graphoid  silicon,  which  I  mentioned  just  now  aa 
being  prepared  by  heating  amorphous  silicon  to  a  high 
temperature  for  some  time,  we  can  compare  with  these 
crystals  of  graphite,  and  Uie  amorphous  silicon  with 
charcoal.  We  have,  then,  three  forms  of  silicon  and 
three  forms  of  carbon.  Why  do  I  dwell  upon  this  ?  Do  not 
stay  to  inquire  now,  but  in  a  later  lecture  you  will  know 
perfectly  well,  for  then  I  shall  speak  of  the  analogy  between 
silicon  and  carbon,  when  I  shall  have  much  to  say  about 
the  action  of  silicon  and  the  action  of  carbon  in  nature. 
We  can  form  various  compounds  of  silicon ;  for  example, 
if  I  were  to  take  some  of  tiiis  silicon  and  heat  it  in  a  tuba 
to  a  high  temperature,  and  pass  chlorine  gas  through 
the  tube,  I  should  get  chloride  of  silicon  formed.  It  iS 
a  fuming  liquid  that  is  decomposed  by  water.  It 
is  used  in  organic  chemistry,  because  by  means 
of  it  we  are  able  to  make  organic  compounds  con- 
taining silicon — silicic  ether,  for  instance.  If  we  use 
bromine  vapour  we  get  a  similar  result.  These 
experiments  are  not  calculated  for  lecture  illustrations. 
I  cannot,  therefore,  perform  them  here;  but  I  will 
make  a  substance  containing  silicon,  which  is  of  great 
interest,  because  it  is  used  in  art  manu&ctures  and  for- 
decorative  purposes.  In  this  flask  I  have  put  powdered 
glass,  some  fiuor  spar,  and  oil  of  vitrei,  or  sulphnrio 
acid.  The  oil  of  vitrei  acts  upon  the  fiuor  spar,  de- 
composes it,  and  sete  free  a  substance  which  is  known  as 
hydrofluoric  acid.  It  is  a  compotmd  of  hydrogen  and 
fluorine,  one- part  byweight  of  hydrogen  and  19byweight 
of  fluorine.  As  soon  as  this  hydrofluoric  acid  is  set  free  ia 
the  presence  of  glass,  which  contains  a  large  quantity  of 
silica,  the  hydrofluoric  acid  acts  upon  the  glass  and 
destroys  it,  as  such,  and  a  gaseous  compound  is  formed 
called  fluoride  of  silicon,  in  which  there  are  28  parte  by 
weight  uf  silicon  and  four  of  hydrogen.  That  gaseous 
compound  will  pass  over  from  this  other  flask  into  this 
glass  beaker,  and  you  will  see  presently  a  white 
substance  will  be  formed  in  it.  This  white  substence 
is  silicic  acid,  or  oxide  of  silicon.  After  a  sufficient 
quantity  of  it  has  been  formed,  we  will  pass  some  of 
this  gas  into  this  dry'bottle,  and  afterwards  some  steam, 
and  then  yon  will  see,  in  a  more  striking  manner, 
the  formation  of  this  silicic  acid,  or  silica.  You  have 
noticed,  no  doubt,  the  glass  windows  in  offices  and  public- 
houses  on  which  there  are  etched  various  patterns 
eaten  into  the  glass.  These  patterns  are  all  etehed  by  a 
substence  which  is  called  hydrofluoric  acid,  or,  amongst 
tradesmen,  fluoric  acid.  Hydrofluoric  acid  is  made  by 
acting  upon  fluoride  of  calcium  with  sulphuric  acid.  I 
will  put  in  this  platinum  dish  some  fluoride  of  calcium, 
or  fiuor  spar.  I  will  then  put  some  sulphuric  acid  to  it 
and  gontiy  warm  it,  and  hydrofiaoric  gas  will  be  given 
off,  which  will  attack  this  piece  of  glass  where  it  is  not 
covered.  It  is  a  piece  of  ruby  glass,  and  you  will  see, 
on  holding  it  to  the  light,  that  there  is  a  red  centre. 
Tho  back  of  the  glass  is  coated  with  a  substence  called 
Brunswick  black,  which  rosiste  the  action  of  hydro- 
fluoric acid.  I  will  put  this  prepared  glass  over  the 
platinum  dish,  and  the  action  will  go  on,  and,  in  a  littie 
while,  the  red  colour,  which  is  only  a  coating  on  the 
glass,  will  be  eaten  off,  and  the  pattern  will  be  left  white. 
We  will  then  remove  with  turpentine  the  Brunswick 
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black,  and  you  will  see  a  red  glaas  with  a  white  pattern 
on  it.  We  will  perform  the  experiment  under  a,  glam 
abade,  because  this  acid  ia  very  deleterious,  and  if  the 
persona  using  it  allow  it  to  remain  on  the  fingers  it 
causes  on  them  unpleasant  sores,  and  burrows,  as  it  were, 
into  the  flesh. 

I  will  now  go  through  the  reactions  which  take  place 
in  the  formation  of  this  silicic  acid,  which  yon  have  just 
seen  precipitated,  because  they  are  reactions  which  take 
place  in  the  ordinary  occurrences  of  every-day  life  with 
those  who  are  engaged  in  the  art-manufacture  of  glass- 
decorating,  glass-painting,  and  so  forth.  The  compound, 
hydrofluoric  add,  or  fluoride  of  hydrogen,  which  is  bung 
made  here,  contains  IGpartsbyweightof  fluorine,  and  one 
part  by  weight  of  hydrogen.  When  that  substance  comes 
in  contact  with  silica,  or  oxide  of  silicon,  thebydrogen  of 
the  acid  unites  with  the  oxygen  of  the  oxide  of  suioon, 
and  you  get  the  union  of  fluorine  with  silicon  forming 
ike  gas  which  passes  over  through  this  tube.  When 
that  fluoride  of  silicon,  which  contains  28  parts  by  weight 
of  silicon  and  four  of  hydrogen,  comes  in  contact  with 
water,  it  deposits  one-third  of  its  silicon.  But  the 
silicon  cannot  exist  alone  in  the  presence  of  water.  It 
takes  away  oxygea  from  the  water,  and  forms  that  white 
substance,  silicie  add,  or  silica,  and  in  the  liquid  we  p;et 
a  snbatanca  in  solution  which  is  used  in  preparing 
potaasic  fluc^silicate,  from  which  we  obtain  silicon.  You 
see,  then,  what  a  roundabout  journey  we  hare  to  take  in 
order  to  get  this  element,  silicon. 

Let  me  beg  of  you  not  to  be  frightened  at  this  ;  it  will 
gradually  get  plainer  to  you,  I  hope,  before  we  have 
completed  our  next  lecture.  I  trust  you  will  be  able  to 
understand  the  prindple  of  these  chemical  actions, 
because  if  there  are  any  gentlemen  here  who  are  engaged 
in  glaas- painting,  or  any  who  take  an  interest  in  it,  if 
they  know  these  prindples,  then  they  will  be  able 
effectually  to  apply  them  in  the  improvement  of  their 
art,  for  at  present  the  knowledge  of  arliats  is  for  the 
most  part  empirical,  and  they  therefore  do  not  know 
what  resolte  can  be  obtained  by  the  application  of 
sdentifif  principles.  I,  who  have  had  great  experience 
in  patents,  having  been  at  the  Patent-o£Sce  month 
after  month  looking  over  specifications,  have  been 
astotmded  to  read  the  absolute  rubbish  that  men  put 
forward  in  many  of  those  specifications,  showing  a 
great  ignorance  of  sdentific  pnndples;  whereas  I  could 
see  that  the  inventors  were,  many  of  them,  men  of 
genius,  who,  if  the^  had  only  known  the  scientific  truths 
and  prindpiea  which  bore  upon  their  work,  would  have 
been  able  to  bring  out  results  useful  to  us  all,  and  the 
consequence  would  be  that  there  would  not  be  so  many 
patents  abandoned  after  considerable  outlay,  and  patentees 
would  not  have  to  com^ain  that  taking  out  a  patent  is 
sort  of  road  to  ruin. 

I  mentioned  just  now  silicuretted  hydrogen.  It  is  a 
very  interesting  compound,  among  other  reasons  becnuse 
it  serves  as  a  link  to  connect  carbon  with  silicon.  You 
have  no  doubt  heard  of  marsh  gas,  which  causrs  such 
fearful  calamities  in  coal  mines — the  miners  call  it  fire- 
damp. Uarsh  gas  is  a  compound  of  hydrogen  and  carbon ; 
there  is  marsh  gas  burning  here  in  the  gas  burners,  fur 
it  is  a  large  constituent  of  coal  gas.  It  contains  12  parts 
by  weight  of  carbon  and  four  of  hydrogen.  Chemists 
determine  the  composition  of  bodies,  which  they  term 
molecular,  by  the  vapour  volume  which  those  bodies 
have  at  a  certain  temperature  and  pressure.  I  am  not 
going  now  to  explain  how  vapour  volumes  are  determined, 
out  I  want  to  point  out  to  you  the  analogy  there  is  be- 
tween marsh  gas  and  this  silicuretted  hydrogen,  and  I 
cannot  well  do  so  without  referring  to  the  vapour 
volume  of  gases.  Marsh  gas  occupies  what  is  called  the 
normal  volume.  Two  pints  of  it  measured  under  the 
same  atmospheric  pressure,  and  at  the  same  temperature 
as  two  parts  of  hydrogen,  weigh  sixteen  times  heavier 
than  it,  and  two  pints  of  silicuretted  hydrogen  weighs 
thirty-two  times  as  heavy  as  two  pints  of  hy uogen.  In 
puw  gw  UMie  we  twelve  pwts  hj  weight  of  earbon, 


and  in  silicuretted  hydrogen  there  m  tvcgtr-e; 
parts  of  silicon,  so  thi^  you  see,  both  gun,  ia  k,j 
measures,  contain  the  same  quantity  of  hy dnga.  Ai 
so  we  condade  that  there  ia  an  analog;  betr-i 
marsh  gas  and  this  hydride  of  silicon  or  dicuci 
hydrogen.  Then,  again,  chemists  have  disooreted  tun 
most  interesting  fact  with  regard  to  iQian,  ucl 
that  a  body  analogous  to  chlorofoim  can  be  u: 
containing  it  in  the  place  of  carbon.  CUotolbim  i 
substance  well-known  to  you  all  by  name,  and  xxr  t 
you  may  have  had  the  misfortune  to  be  pot  imda  b: 
floence  during  some  painful  operation.  It  aaim '. 
parts  by  weight  of  cartxui,  one  of  hydrogen,  ini  3  ^ 
35}  by  weight  of  chlorine.  A  compoond  ii  aii'. ' 
passing  dry  hydrochloric  add  gas  over  ailicon  iant  ■ 
redness  which  is  exactly  the  same  in  compoitioii,  ^i: 
has  28  parts  by  weight  of  silicon  instead  of  13  pus  .< 
weight  of  carbon.  You  see,  then,  that  tliot  i3 
go  far  to  prove  the  analogy  that  exists  betwcei  or: 
and  silicon,  and  that  there  is  this  analogy  I  vikite:^ 
clear  to  you,  because  I  have  much  to  aay  to  jit  i:~ 
it  afterwards,  in  my  later  lectures. 

On  the  table  are  some  spedmens  of  cakicliii^' 
fluor  spar,  the  substance  which  we  used  in  tb  jiils: 
dish,  in  preparing  the  hydrofluoric  acid.    Tata- 
you  desire  it,  examine  them  carefully  after  Ibe  i^ 
We  now  pass  on  to  another  element  (lint is 
taken  up  too  much  time  in  describing  m;  bat!.  I* 
now  briefly  tieat  of  another  body  which  jitjii^' 
prominent  a  part  in  my  story  as  mybaiaf 
that  is  oxygen,  and  not  only  in  my  story,  iu"' 
all  the  operations  of  nature.  It  may  be  thiti*" 
here  present  who  have  hardly  a  notioi^ti^ 
with  which  oxygen  gas  unites  with  subatun^''^ 
it  has  an  afi^ity  under  certain  conditiai  \"~. 
therefore,  now  show  an  experiment  iUostnH?*  ^' 
ahall  not  prepare  oxygen  gas.      I  have  aoanko*: 
for  use.     These  experiments  may  seem  imJc*'^ 
they  are  not  so,  as  what  takes  place  when  "■^'^j^ 
which  best  illustrate  my  point— viz.,  carbos  »  r- 
phorus — are  burnt  in  oxygen,  also  takea  (Jw^ 
silicon  is  acted  upon  by  that  gas  at  a  profS  ^' 
ture,  and  the  burning  in  the  case  of  caibobuii'f^ 
will  still  further  show  you  the  analogy  betwH'^ 
substances.      I    cannot    bum  silicon   before  ;ts  P 
evening,  for  I  have  not  suffident  hers  for  ''"l*^ 
and  the  specimen  which  I  have  shown  y"** 
belong  to  me ;  but  I  will  place  a  piece  "^  s'°'l^  j , 
coal  into  this  vessel  of  oxygen.    You  "?  J^L 
ignited  and  plunged  into  this  jar  of  gaa,  it"^^ 
great  brilliancy,  much  more  so  than  in  atnioiiw*  ^ 
We  will  also  bum  some  phosphoros  in  •""'''I'^ 
oxygen,  and  here  again  you  notice  the  extranekn^ 
with  which  it  bums,  the  carbon  with  the  "f TS^  ^ 
carbonic  add,   the    phosphorus,  pho«p'""''','^j 
silicon,  silicic.     In  the  manufacture  of  gla**.  "j**^ 
plays  a  most  prominent  part ;  but  there  f  ^  ^ 
elements  which  play  parts  as  important.   lj?|^ 
through  the  kindness  of  Messrs.  Hopkins  tnil  ^^ 
to  show  you  two  of  perhaps  the  b.8t  "I*"^*^) 
metals    of    sodium    and    potossinm  to  be  f  ^ 
the  kingdom.     This   specimen  of  sodinm  «    j 
up     in    a     tube    in    an    atmosphere  of  W't' 
gas.     If    oxygen     were     present  with   A  ''   ^ 
oxidiaable    that   it    would    immediately  °^?^j 
verted  into  oxide  on  its  surface,  and  giadiialjr  H^'^ 
1  through  it,  and  instead  of  tto  "^ 


tion  would  extend  I 


M 


ful  metal  you  would  very  shortly  see  <»Jj'.*'T 
stance,  caUeU  soda.  In  this  other  tube  »  ?» 
This  has  ii  still  greater  affinity,  if  I  '"^'^Zm 
but  I  must  use  it  under  a  aortof  ptote»t— »l"'^^rj 
ahaHeiplainby-and-bye — foroxygen.  Ilu'''**'^^; 
than  sodium,  and  you  may  notice  the  ^'^''^^la  i 
these  two  metals.  When  I  pcrf"™.'''?"^^^ 
them  presently,  you  will  also  notice  (d*\  tM      j 


duced 
sodium 


by  burning  the  hvdrog™  g»»  "■  ^i.,j|ij» 

,  is  djflerept  m  v^hw  (io»  U»  fl«"  "  "^ 
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gaa   bamin^  in  contact  with   potassium.     These  two 
metals — sodinm  and  potassium — were  both  discovered,  I 
ttuBk,  by  Sir  Humphrey  Davy.     He  obtained  them  by 
electrolysis,  but  they  are  now  obtained  in  a  mnch  more 
rexLdy  manner.    Potassium  is  not  so  easily  obtained  in 
th.e  metallic  state  as  sodium,  for  there  is  a  considerable 
ainount  of   danger  accompanying  the  preparation   of 
potassium,  whereas  the  preparation   of  sodium  is  free 
from  this  inconvenience.    Both  of  them  are  obtained  in 
a  similar  way,  and  although  these  metals  have  such  a 
power  of  muting  with  oxygen,  and  form  such  firm  and 
stable  compounds  with  it,  yet  we  are  able  to  separate  the 
oxygen  from  sodium  and  from  potassium  by  means  of  a 
simple  element,  and  we  have  not  to  go  to  work  in  the 
round-about  way  that  we   had  to  do  in  order  to  get 
silicon  from  silicic  acid.     Sodium  is  made  in  this  way, 
and  potassium  in  much  the  same  manner,  though  there 
are  slight  diflferences  in  the  operations,  which  I  need  not 
call  your  attention  to.  Sodium  is  made  by  taking  dry  car- 
bonate of  soda — what  is  called  the  normal  carbonate,  for 
there  are  two  carbonates  of  soda,  one  the  bi-carbonate, 
ivhich  has  some   hydrogen  in  it,  whereas  the  normal 
carbonate  contains  no  hydrogen.   The  normal  charcoal  is 
mixed  with  finely-powdered  charcoal,  or  carbon.     These 
are  heated  together  to  a  tolerably  high  temperatnre,  and 
then  the  met^  sodium,  being  volatile,  distils  over  the 
carbon  uniting  with  the  oxygen  and  carbonic  acid  of  the 
carbonate  of  soda  forms  carbonic  oxide.    I  shall  have  to 
show  you  an  experiment  by-and-bye  in  which  I  shall 
explain  to  you,  and  illustrate  how  it  is  that  the  character 
of  the  compounds  formed  determines  the  nature  of  decom- 
positions which  take  place.  At  a  high  temperature  sodium 
19  volatile  ;  it  can  be  driven  off  in  a  vapour,  and  so  it  is 
that  the  chemist  is  able  to  remove  th  e  oxygen  from  the  soda, 
and  to  set  free  the  sodium  in  a  gaseous  state.     Sodium 
passes  over  as  a  gas,  is  condensed  in  a  cool  receiver,  and 
the  cooled  metal  is  then  put  in  bottles  under  naphtha, 
because  naphtha  contains  no  oxygen.    If  it  did  contain 
oxygen  the  sodium  would  probably  take  the  oxygen  from 
it  and  become  converted  into  soda.    The  difference  in  the 
manufacture  of  sodium  and   potassium  is  this,  that  the 
potassium  has  a  bnd  habit  of  forming  a  compound  with 
carbonic  oxide,  which  compound  is  extremely  dangerous, 
for  it  is  very  explosive,  so  that  serious  accidents  are 
sometimes  occasioned  by  it.     Potassium  is  worth  about 
78.  aa  ounce,  whilst  sodium  can  be  bought  for  about  6s. 
a  pound.  ■  The  diScrence  in  price  between  these  sub- 
stances is  not  all  equal  to  the  difference  between  the  price 
of   potash   salts  and  soda  salts  in  the  market,  but  it 
arises,  I  suppose,  from  the  danger  that  attends  the  pre- 
paration of  potassium. 

I  will  take  some  small  pieces  of  this  sodium,  and  show 
yoa  with  what  energy  it  acts  upon  water.  When  I 
throw  them  on  the  water  they  begin  to  run  about,  and 
some  of  them  ignite.  This  sodium  in  my  hand  is  now 
oxidising  rapidly,  and  so  much  heat  is  being  evolved, 
that  it  becomes  uncomfortable  to  hold  it.  I  will  now  throw 
Bomn  pieces  of  potassium  into  the  same  dish,  they  catch 
fire  immediately,  and  bum  with  a  violet  flume,  whereas 
the  sodium  burnt  with  a  yellow  flame.  The  potassium 
burnt  when  it  was  thrown  into  the  water,  because  the 
rnergy  with  which  the  potassium  unites  with  the 
oxygen  is  su  great  that  the  hydrogen  which  is  set  free 
catches  fire,  owing  to  the  heat  which  is  evolved  by  the 
union  of  the  potassium  with  the  oxygen  and  part  of 
the  hydrogen  of  the  water.  The  sodium  is  not  so 
energetic  in  its  action,  and  the  consequence  is,  there  is 
not  sufficient  boat  evolved  at  any  particular  point  to  set 
the  hydrogi'n  gas  which  is  evolved  on  fire.  If  I  place 
this  piece  of  filter-paper  on  the  surface  of  the  water,  and 
then  throw  on  it  a  piece  of  sodium,  the  gas  will  then  catch 
fire  immndlitely.  That  is  simply  because  I  have  localised 
the  sodium,  by  preventing  it  from  running  about  and 
so  distributing  its  heat,  and,  therefore,  at  that  particular 
point  where  it  has  been  decomposing  the  water,  heat 
enough  is  caused  to  set  the  hydrogen  on  fire.  In  these 
two  resctions  sodinm  has  set  free  half  of  one  of  the  con- 


stituents of  water.  Water  is  composed  of  oxygen  and 
hydrogen,  16  parts  by  weight  of  oxygen  and  2  of 
hydrogen.  I  throw  in  potassium,  and  39  parts  by  weight 
of  potassium  act  upon  the  water,  and  set  free  one  part  of 
hydrogen,  so  that  we  have  a  compound  left  behind  dis- 
solved in  the  water,  which  compound  contains  39  parts 
of  potassium,  one  of  hydrogen,  and  16  of  oxygen.  The 
same  thing  takes  place  in  the  case  of  sodium,  only  that  the 
weight  of  sodium  which  acts  is  23  instead  of  39.  We  have 
now  here  a  liquid  which  is  what  is  termed  alkaline,  and 
one  of  its  properties  is  to  turn  red  litmus  paper  blue. 
Testing  it  in  this  way  with  litmus  paper  shows  we  have  got 
an  alkalin  e  liquid.  The  same  action  takes  place  with  potash 
or  soda,  no  matter  which;  and  when  I  use  the  term  soda 
I  do  not  mean  washing  soda,  because  that  is  carbonate  of 
soda ;  this  is  simply  a  compound  of  oxygen,  hydrogen,  and 
potassium,  or  oxygen,  hydrogen,  and  sodium,  and  we 
call  the  one  potash  and  the  other  soda.  This  eoda 
and  potash  are  both  subjects  largely  used  in  the 
manufacture  of  glass.  In  fact,  glass  is  nothing 
else  but  a  potash  salt,  in  which  the  acid  of  the 
potash  salt  is  turned  out  and  replaced  by  silicic  acid. 
The  same  with  soda-glass.  Now,  you  see  the  necessity 
that  I  am  under  of  explaining  to  yon  the  properties  of 
these  substances  before  I  come  to  speak  to  yon  about  the 
manufacture  of  glass.  One  of  the  peculiarities  of  these 
substances,  potash  and  soda,  is  this,  that  they  readily 
unite  with  what  are  termed  acids.  Next  Monday  I  shall 
have  to  speak  to  yon  about  acids.  I  will  only  use  the 
term  now  without  explaining  it,  but  there  is  one  acid 
with  the  name  of  which  I  have  no  doubt  you  are  all 
familiar,  carbonic  acid,  which  I  may  mention.  If  I  were 
to  leave  this  basin  exposed  for  a  night  in  this  room, 
to-morrow  morning  it  would  not  contain  simply  soda  or 
potash,  but  it  would  contain  what  is  falsely  called  soda 
m  the  laundry — carbonate  of  soda — and  carbonate  of 
potash.  There  is  carbonic  acid  in  this  room ;  we  are 
breathing  it  out  no\r  in  large  quantities,  and  it  will 
unite  with  the  soda  and  potash,'  forming  carbonates. 
Here  is  some  of  thi3  alkaline  substance  prepared  in  the 
same  way,  i.e.,  by  the  action  of  sodium  or  potassium  on 
water.  Some  carbonic  acid  gas  shall  be  passed  into 
it,  but  in  the  meantime  I  will  pour  into  a  foot-glass 
a  little  of  this  liquid,  and  show  you  the  action  of 
hydrochloric  acid  upon  it.  You  remember  that  it 
turned  red  litmus  paper  blue.  Now  I  will  put  a  little 
hydrochloric  acid  to  it,  and  we  shall  find  that  now, 
though  there  is  no  alteration  in  its  appearance  whatever, 
the  two  liquids  having  mixed  together  quietly  without 
any  disturbance,  that  the  piece  of  blue  litmus  paper  put 
into  it  will  be  turned  red.  The  hydrochloric  acid  which 
I  have  put  into  it  has  neutralised  the  alkali,  and  formed 
what  we  term  in  chemical  language  a  salt.  I  qualify 
the  word  in  that  way,  but  I  cannot  stay  now  to  explain 
why  I  do  so.  Here,  again,  the  same  sort  of  thing  is 
being  done,  only  we  are  acting  upon  the  potash  here 
with  the  gaseous  acid— carbonic  acid — which  is  an  acid 
just  the  same  as  hydrochloric  acid  is — I  don't  say  the  same 
acid,  but  similar  in  its  effects.  Here  we  shall  get  a  car- 
bonate formed  when  I  add  some  hydrochloric  acid  to  it.  £ 
have  no  doubt  that  effervescence  will  take  place  ;  but  if 
you  do  not  see  the  effervescence  you  can  have  n  farther 
proof  of  the  presence  of  carbonic  acid,  for  I  have  placed 
this  tube  into  lime  water,  and  whenever  carbonic  acid 
comes  in  contact  with  lime  water,  a  white  precipitate 
called  chalk,  or  carbonate  of  lime,  is  formed.  Thealksli 
will  take  np  readily  this  carbonic  acid,  and  this  is  im- 
portant for  you  to  understand  at  the  commencement  of  our 
course,  that  carbonic  acid  gas  unites  readily  with  potash. 
I  shall  have  to  show  you  later  on  that  silicic  under  cer- 
tain conditions  is  more  powerful  than  carbonic  acid,  and 
sets  it  free  again.  I  shall  show  you  on  another  occasion 
that  carbonic  acid  is  able,  under  certain  other  conditions, 
to  turn  out  silicic  acid.  The  knowledge  of  the  manufac- 
ture of  glass  and  the  understanding  it  depends  upon 
grasping  these  principles. 
Here  is  a  strong  solution  of  caustic  soda,  and  here  is 
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■ome  oil  of  vitriol.  Pouring  them  together,  you  -will  Bee 
a  perfect  boiling  going  on,  causing  the  glass  to  become 
quite  hot.  Here  we  have  a  onion  between  the  oil  of 
yitriol  and  a  portion  of  the  caustio  soda,  and  a  substance 
formed  which  is  called  sulphate  of  soda.  This  sulphate 
of  soda  is  one  of  the  princi^  materials  used  in  glass 
mannfactnre.  For  a  long  time'  it  was  not  used,  but 
of  late  years  it  has  been.  It  was  not  used,  I  believe, 
for  some  time,  because  it  was  thought  that  the 
power  of  silicic  acid  was  not  sufficient  to  eject  sulphuric 
acid  from  compounds  with  soda  or  potash.  However, 
whether  that  was  the  reason  or  not,  T  am  not  ab- 
solutely certain.  Now  it  is  largely  used,  and  samples  of  it 
we  shall  have  from  the  Thames  Plate  Glass  Company, 
aa  well  as  the  other  materials  which  they  employ  in  the 
manufactote  of  plate-glass.  This  sUphate  of  potash  is 
made  largely  in  the  manufacture  of  what  is  termed  alkali 
in  alkali  works.  Alkali  is  made  fitim  common  table  salt 
— chloride  of  sodium.  This  chloride  of  sodium  is  heated 
with  sulphuric  acid,  or  'oil  of  vitriol.  If  I  heat  them 
together  in  a  glass  flask,  you  get  this  decomposition, 
hydro-sulphate  of  soda  and  hydrochloric  acid,  given 
off.  Then,  if  you  heat  them  to  a  higher  tempera- 
tore  in  a  reverberatory  furnace,  in  different  proportions, 
yon  get  sulphate  of  soda.  That  is  the  sulphate  which  is 
employed  in  the  manufacture  of  glass.  I  had  hoped  to 
have  gone  into  the  composition  of  these  sulphates  more 
fully,  but  I  think  I  have  said  enough  to  prepare  you 
for  what  I  shall  have  to  say  in  a  mture  lecture  about 
them. 

Now,  I  have  only  one  or  two  more  remarks  to  make, 
in  condttsion.  The  next  experiment  will  take  at  least 
ten  minutes,  and  therefore  I  will  leave  that  to  the 
next  lectore.  I  will  only  recapitulate  and  endeavour 
to  show  you  how  I  connect  togeUier  these  various 
facts,  which  I  have  been  obliged  to  rive  you  in  a 
somewhat  isolated  manner.  First  of  aB,  we  spoke  of 
silicon  and  its  compound  with  fluorine.  I  think  I 
told  yon  then  why  I  dwelt  opoA  that,  simply  because 
the  compound  fluorine  with  hydrogen  is  used  in 
the  arts,  and  when  osed  in  the  arte  acts  in  such 
a  way  as  to  set  free  that  gaseous  compound,  fluoride 
of  silicon,  and  that  gaseous  compoimd  fluoride  of  silicon 
is  decomposed,  so  that  silica  is  produced,  together  with 
the  substance  hydrofluo  silicic  acid,  which,  when 
neutralised  with  potash,  makes  fluo-nlicate  of  potash,  the 
substance  bom  which,  in  the  first  instance,  we  obt<uned 
silicon.  You  should  know  this,  because,  in  etching  this 
ruby  glass,  these  decompositions  and  changes  have  taken 
place.  If  you  examine  this  glass,  you  will  see  that  a 
white  rosette  has  been  produced  on  a  red  ground ;  it 
looks  dirty,  but  when  cleaned  properly  it  will  be  white. 
What  has  juat  been  scraped  off  is  the  same  substance  as 
was  deposited  in  the  glass  beaker  at  the  commencement 
of  my  lecture,  viz.,  silica.  The  knowledge  of  this  fact 
will  lead  some  of  you,  no  doubt,  if  you  practice  these 
matters,  to  understand  why  it  is  that  yon  sometimes 
meet  with  certain  defects  in  your  etching.  I  have  often 
heard  practical  etchers  say  that  they  have  a  great  diffi- 
culty to  contend  with  in  the  deposit  that  takes  place  on 
the  glass.  They  do  not  know  at  all  what  that  deposit 
is.    If  they  knew  about  it  they  woold  see  their  way 

gretly  clearly  to  remedy  the  difficulty.  There  is  a 
abi^  also,  of  using  liquid  hydrofluoric  acid  (a  solu- 
tion of  it  in  water)  for  etching  purposes,  bnt  the 
best  way  to  etch  is  by  means  of  the  gas — 
you  can  regulate  its  action  much  better,  and  you  can 
produce  an  effect,  when  you  want  it,  with  great  rapidity. 
By  the  liquid  process,  this  etching  would  have  taken 
probably  three  or  four  times  as  long  as  it  has  done.  I 
have  also  mentioned  to  you  the  energy  with  which  oxygen 
combines  with  various  substances,  because,  as  I  told 
you,  and  as  I  repeat  now,  in  my  later  lectures  I  shall 
have  to  speak  to  you  again  very  often  about  the  com- 
pound of  oxygen  with  silicon,  called  silica  or  silicic 
acid ;  and  I  want  you  to  appreciate  the  faot  that  oxygen 
is  a  most  energetic  and  active  agent.    What  I  have  sidd 


of  potassium  and  sodium,  and  of  their  salts,  ii  bit  in- 
paratory  to  a  further  description  of  their  nws  ia  the  ait 
which  I  have  undertaken  to  lecture  upon.  I  muL 
ladies  and  gentlemen,  leave  my  concluiioni  to  km 
lectures,  and  when  I  draw  them  I  will  reveit  to  UK* 
the  premises  on' which  they  will  be  founded. 


AinrUAL  nrXERHATIOHAL  xzHiBinon. 


The  offices  of  the  Commissioners  are  at  Upper  Eo- 
sington-gore,  London,  W.,  Mujor-Genenl  Scott,  Ci- 
secretary. 

PAPER,  STATIONERY,  AND  PEINTING. 

This  division  of  the  Exhibition  is  at  once  tht  lu^ 
and  that  which  contains  the  greatest  number  of  11111& 
while  the  processes  exhibited  have  great  00101110011)* 
general  interest. 

From  the  nature  of  the  exhibits  themselTei,  u  vf^* 
from    the  form  and  arrangements  of  the  abiiM 
buildings,  the  sections  qf  this  division  are  geptnlei^ 
one  another.     The  heavy  machinery  used  in  tka)^ 
factura  of  paper  will  be  found  in  the  iheJav^ 
Queensland-court,  in  the  groonds,  on  the  easai"''" 
building,  which  also  contains  the  Timtt  ja^f 
and  other  machines;  the  machinery  used  mtb:  o"'*! 
operations  of  working  up  paper  into  statioidj.anL 
as  the  printing  machines  and  presses — ''"'*' 'V'^ 
— are  in  the  long  ground  floor  galleries  on  t'"  "^ 
or  western,  side  *,  5ie  materials  for  paper  m&kiiii.  i^ 
of  paper- making  machinery  and  apparatus,  titf  •'T 
collection  of  manuiactored  stationery,  the  ■"•""'^ 
sealing-wax,  striking  of  medals,  hand  opentumi  i»  ^ 
stationery  and  fancy  printing  trades,  as  vdl  "^ 
sjilendid  collection  of  printed  work  from  sU  coiniW 
will  be  found  in  the  southern  and  south-eastein  g>Il<'>''' 
commencing  a  little  westward  of  the  dining-™?^ 
extending  to  the  entrance  of  the  Borticultunl  "•n" 
add  the  French  Court.  • 

As  the  engineering  and  other  trades  arejiuto''**^ 
fering  severely  from  the  high  price  of  iron  and  «*■  "j 
the  paper  trade  has  been  for  a  long  time  8uffeni*f^ 
only  from  the  high  price  of  the  requiiite  mtUrtit  ^ 
from  their  absolute  scarcity.  Fine  rags  •*"*,  J?L. 
rather  sca,rce  commodity ;  all  iag»  have  Utdj  '*'** 
so.  Esparto  grass,  for  a  time,  met  the  enonnoM  >^ 
creasing  demands  of  the  paper-makers,  and  »  ^'^,-^1 
the  Algerian  Al/a,  helped  to  eke  out  the  ""PJ"^' ^"Ti 
as  yet  are  wild  products,  and  many  of  the  fieU«  •«" 
be  exhausted ;  straw  is  not  sufficient  of  it«eu  f  ^ 
good  paper ;  wood  has  been  called  into  requia'""' 
advantatte;  but  now  the  grand  object  of  the  p|*^ 
maker  is  to  find  some  substitute  for  r»g»  *™  T^ 
grass,  the  only  known  materials  which  produce  gooo 
economical  paper.  »  .v.  h* 

Considering  that  the  diminished  supply  o'^^. 
material  is  accompanied  by  the  most  ^^J^'^zL  i 
crease  in  the  consumption  of  paper  for  all  P^TPj^li 
will  be  seen  that  the  discovery  of  new  fioroM  m*"'^ 
pr  the  application  of  those  already  at  ''•S'^.'LIj.ii 
of  great  importance.  This  subject  was  weU  <u«™^j_j 
meeting  of  the  Society  of  Arts  on  the  20th  of  "^^ 
1871.  ThecoUectionofnewfibresandofthepu^P^.j, 
•tuff"  derived  from  thnm  and  from  old  materisUi"'*^; 


stuff"  derived  from themand  from oldmal 
improved  processes,  is  not  large,  but  it  is  •""."Tlf  iIk 
of  attention.     It  will  be  found  in  the  two  "™°°Jjjijj. 
southern    gallery,  immediately   adjoining  tf* 
rooms,  on  either  side.  tihiS^' 

In  the  small  portion  of  the  galleiy;,  west  o»  i"  ^^ 
rooms,  wiU  bo  found  a  fair  collection  of  jtf^'r- 


JOUBNAL  OF  THE  SOCIETY  OF  ABTS,  Adodbt  9,  1872. 


771 


board,  &o.,  made  from  wood-fibre,  together  with  samples 
of  the  raw  material,  and  of  the  "  stodc"  and  "  half-stuff" 
as  it  is  rendered  to  the  paper  maker.  Here,  besides  a  few 
Bamplea  from  British  makers,  will  be  found  specimens  of 
pulp,  half-stuflE^  paper,  pasteboards,  pressing,  and  shiiwl 
boards,  mill- boards,  &c.,  exhibited  by  Messrs.  Kuipuers 
and  Company,  Holland ;  the  Bosendahls  Company, 
Gtothenberg;  the  Munksjo  manufactory,  Sweden; 
the  Djnpaiors  Company,  Sweden  ;  H.  Heinrich  Hoebon, 
Germany ;  the  Begen  Manufactory,  Austria ;  the  Sursta- 
fora  Company,  Sweden ;  Messrs.  Jos.  Lustig  and  Com- 
pany, Austria :  Messrs.  Ullmann  and  Company,  Prussia  ; 
Fialkowsky  Brothers  and  Twerdy,  Austria;  and 
perhaps  some  other  foreign  manufacturers.  These 
Bamples  are  all  open  to  the  visitors,  who  may  judge 
{or  themselves  of  the  quality  and  durability  of  the 
various  specimens. 

In  this  same  room  are  two  cases  which  deserve,  and 
cannot  fail  to  attract,  the  attention  of  the  naturalist  and 
the  paper  manufacturer ;  they  contain  specimens  of  the 
following  Indian  fibres  : — Punjub  flax  (Linum  taitatitti- 
tnum),  Rheoa  {BxAmeria  nifea),  Puya  bark  {Sahmeria 
puya),  Puya  fibre  (Boehmtria  puya),  Puya  fibre  softened 
(Baamtria  pui/a),  Kilifiri  nettle  (Uilica  heterophylla). 
from  young  wood;  Nilgiri  nettle  {Urtiea  heterophylU), 
from  old  wood;  Mudur  (fialotropu  gigautea),  Bedoleu 
Satta  {I'aedtria  foetida).  Jute  {Corchorui  olitoiiut),  Sufet 
bariala  {_Sida  rhomboidta),  Ambiiree  (Siiisetu  canuabinua), 
Boselle  (Biiiteut  tabdariffa),  Indian  mallow  {Abutiton 
indieum)  Bun  Okra  ( XIrena  Mala),  Himalayan  hemp  (can- 
nabis tativa),  Sunn  hemp  {Crotalaria  juncea),  Jubbul- 
pore  hemp  (^Crotalaria  tenuifulia),  Cunchee  [Senbania 
aculeattt).  Pine-apple  fibre  (Ananatta  tativa),  Mirool 
(JSansevitra  zeytamea).  Agave  {Agave  anuricana),  great 
Aloe  (Jourcroya  gigantea),  Adam's  needle  ( I'uccd  ^/oriosa), 
Plantain  (Jftua  paraditiaca).  Screw  pine  {Pamlaniu 
odoratimmiu).  Screw  pine  leaves  {Pandanut  odoratisoi- 
mua).  Bed  bast,  from  Pegu;  Shaw  Nee,  from  Burmnh  ; 
Shaw  Young,  from  Burmah  ;  Shaw  Laybway,  from  Bur- 
mah ;  That  Pootnet  Shaw,  from  Burmiih ;  branch  of 
Nepal  paper  shrub  {Daphne  cannaiina),  bark  of  the  some 
^DapAne  eannabina). 

With  these  are  samples  of  half-stuff  from  paper  made 
from  pine-apple  fibre  (Anaiiaita  sativa),  Bun  Okra  (C/ena 
lobata),  wild  Kheea  [Bcehmeria  tp.),  Sunn  fibre  [Crotalaria 
Juncea),  Aloe  {Agave  americamt),  jute  {Corclwriu  olitorius), 
Ambajec  {Eibiacua  cannibantuS,  plantain  {Uusa  para- 
ditiaca).  Aloe  {Agave  amerieana). 

These  specimens  of  raw  and  semi-prepared  materinl 
are  accompanied  by  samples  of  paper  made  in  EngUnd 
from  the  following  fibres : — Crotalaria  juncea,  unsized 
and  sized;  Agave  amerieana,  unsized  and  sized;  Urena 
lobata,  unsized  and  sized ;  jlibiacut  caunabintu,  unsized 
and  sized ;  Corchorut  oliloriiu,  unsized  and  sized  ;  Muia 
paradtiiaca,  unsized  and  sized ;  Agave  amerieana,  unsized 
and  sized ;  Annanatsa  t.Uiva,  unsized  and  sized  ;  wild 
rhoea,  unsized  and  sized ;  and  samples  of  Indian  paper 
made  &om  leaves  of  Pandanut  odoratiasimia,  pbtinttiin 
fibre,  made  at  Mcerut  Jail ;  gunny  bags,  at  CudJaptih  Jail, 
(two  specimens) ;  gunny  bags  (second  quiility),  Madras ; 
refuse  gunny,  Madras;  old  gunny  bags  and  fishing- 
nets  ;  old  ^nny  bags,  Chingleput  Jail ;  old  records,  at 
Meerut  Jail ;  Bamboo  paper,  from  tho  Nepal  frontier ; 
Samboo  paper,  from  Pegu ;  large  sheet  of  paper,  made 
firom  Daphne  eannabina,  at  Nepal. 

There  are  also  specimens  of  paper  made  from 
Ma-Heine,  from  Bangoon,  and  from  Snow-sedge  {lepi- 
dozurma),  from  Victoria. 

On  the  eastern  side  of  the  dining-rooms  will  also  be 
found  samples  of  wood-pulp,  and  articles  made  from  it, 
from  Hanover,  and  some  interesting  collections  of 
foreign  fibres  ;  rag  and  other  pulps,  with  the  chemicals 
employed  in  the  bleaching  of  the  pulp,  and  manufacture 
of  paper  by  British  exhibitors. 

To  the  west  of  the  first-named  room  will  be  found 
models  of  two  paper-making  machines — one  made  to  the 
scale  of  i  and  the  other  to  scale  of  ^  the  real  size;  the 


motions  of  the  former,  though  not  the  effects,  being 
exhibited  by  the  aid  of  a  smtiil  turbine  placed  beneaU 
the  case.  With  the  latter  of  the  above  is  also  a  model 
of  a  beating  engine  fur  reducing  rags  to  pulp.  In  the 
same  section  of  tho  galli'.ry  is  u  very  fine  collection  of 
paper  moulds,  dandy  rolls,  and  other  wire-work,  upon 
which  paper  is  formed,  and  from  which  it  takes  the  pe- 
culiar grain  known  as  "  woven"  or  "  laid,"  terms 
representing  the  manner  in  which  the  wire  is  worked, 
and  also  the  water- marks  which,  in  the  case  of  bank- 
notes, form  one  of  the  greatest  seouritiea  against 
forgery,  and  in  other  cases  stamp  the  special  make  of 
the  paper. 

The  machinery  and  appliances  used  in  pxpcr  making 
must  be  looked  for,  as  alrciady  stilted,  io  the  shed  in  the 
garden  to  the  east  of  tho  Imilding.  Uore  will  he  found, 
and  mostly  in  ai  tii^n,  ^Iaba  pumps  for  convej'ing  pulp 
and  bleaching  liquids  in  pnpnr-uiilla  ;  Bever>J  apparatus, 
one  of  a  very  coEttly  description,  fi.ir  Te^overing  pulp  and 
soda  from  the  rufuse  water;  a  muchina  fur  ciittiu^;  up 
the  rags,  jute,  and  otlier  substances  used  to  make  piiper, 
and,  lastly,  an  imniens*.'  appiLTJitua  for  buijing  and  wiuJi- 
ing  the  rags  or  otbor  tnnti.rial.  Tli's  is  an  oxtrmirJiniiry 
looking  machiui'  fur  tliy  pMrforiti:ince  of  such  an  up- 
partntly  simple  opnr«lii)U  ;  ti  liujjii  spht^rical  irtiii  vl-b-'I*!, 
nine  fi:et  in  diamitcr,  tsi  moiint'-d  upon  iron  standards, 
and  driven  round  by  steam  at  the  rate  of  one  to  two  re- 
volutions a  minutn  ;  on  one  side,  or  riither  {m:ii,  of  Ihe 
hollow  sphere  is  u  large  circulur  f«?eJin^  hole,  which, 
whi>n  the  appardtua  is  ehur^jod  with  rm^  is  tij^htly 
closed  by  a  cover,  Oppnait'?  tn  this  futd-hub.'  is  n  cJii:ul.>T 
pi^rforated  plate,  which  forms  a  chamber  between  it  and 
tho  minor  surface  of  the  spherical  boiler ;  steam  is  intro- 
duced by  means  of  a  pipe,  which  enters  by  one  of  the 
axes  of  the  boiler,  passes  along  its  sides  to  the  chamber 
just  mentioned,  in  which  it  discharges  its  nteam;  from 
this  chtmber  passes  another  pipe  to  the  opposite  axis  of 
the  boiler,  which  carries  off  the  superfluous  steam.  Tho 
two  central  portions  of  tho  interior  of  the  boiliir,  at  right 
ftnglvs  to  the  charge-duor  and  pierced  chamber,  are  fur- 
nisiicd  with  between  twelve  and  twenty  iron  stakes, 
pliiitc'd  in  two  rows,  and  with  their  points  curved  in  the 
direction  of  the  revolution  of  the  boiler.  Thi^so  serve  to 
separate  the  masses  of  rag  as  they  revolve  within  the 
boiler.  The  extent  of  the  operations  of  a  great  p  iper  mill 
could  not  well  be  better  illustrated  thmi  by  the  exhi- 
bition of  such  a  huge  and  costly  machine  for  merely 
washing  rags. 

Next  to  the  machinery  and  apparatus  used  in  the  pro- 
duction of  paper  may  be  noticed  those  other  machines 
and  apparatus  which  are  employed  in  cutting  and  finish- 
ing paper  for  writing  and  other  purposes,  or  in  forming 
it  into  those  numberless  objects  which  come  within  the 
denomin  ition  of  stationery,  paper,  and  pasteboard  worj<. 
Ihese  may  be  seen  in  hclioii  daily  in  tho'wcsttrii 
galleries,  on  the  ground  floor  ^eneat^  t|le  Etig^'sh  fine 
art  g  lUeries. 

One  of  the  simplest  opcrntions  in  the  world  woull 
appear  to  be  that  of  cutting  up  continuous  strips  of  piipt^r 
into  sheets  of  any  given  size  ;  Ihia  ia  tffiicti  J,  in  fact,  in 
some  cases,  btfore  the  paper  Itiivca  the  mucbini)  in  which 
it  is  formed  from  the  pulp.  This  urTongetutnt  ia  het. 
howevi-r,  applicable  to  gLnei-J  purpufn  a.  Jn  thu 
exhibition  will  be  found  a  liirge  and  puwurfiil  machine, 
driven  by  steam,  which  cuts  Iwelvj'  Bheols  of  paper  at  a 
time.  The  paper  is  supptiid  on  roUa,  caUed  in 
the  trade  "weDs;"  and  enh  of  these  is  betweisu 
one  and  two  miles  long,  anil  five  or  more  frut  in 
width,  frm  one  to  six  of  these  webs  are' mounted  dn 
bearings  at  one  end  of  tho  machine,  all  the  ends  of  the 
paper  are  taken  together,  and  pMsed  between  wooden 
rollers,  which  exert  the  necessary  amount  of  tension 
upon  the  paper,  and  carry  it  on  to  the  revolving  cutter 
bars,  where  it  is  divided  longitoJinully  into  two  or  more 
strips,  according  to  the  number  of  cutters,  two  ont«r 
cutters  at  the  same  time  trimming  the  edges.  These 
cutters,  which  divide  the  paper  without  the  least  ap- 
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parent  effort,  are  aheart,  formed  in  each  caae  of  two 
■mall  ateel  cyUndera,  the  lower  edge  of  the  face  of 
one  just  OTerlappiDg  the  upper  edj^  of  the  face  of 
the  other  cylinder,  whose  axis  is  beneath.  The 
strips  thus  severed  from  each  other  continue  to  advance 
till  they  arrive  at  a  steel  edge,  when  a  revolving  frame, 
carnring  one  or  two  cutters,  very  nicely  adjusted  to  the 
fixed  edge  already  mentioned,  chops  off  the  sheets  in  the 
most  p^ect  manner.  An  advantage  of  such  machinery 
is  not  only  that  several  webs  are  cut  up  at  a  time,  but 
also  that  all  the  sheets'are  of  necessity  perfectly  rect- 
angnlar,  and  thus  there  is  very  little  waiste  made  in  after 
trimming,  and  work  is  turned  out  true  and  neat.  But 
sheets  of  one  size  may  be  required  to-day  and  of  another 
to-morrow;  in  fEtct,  the  necessities  of  business  may  require 
the  change  to  be  made  almost  instantaneously.  As 
already  hinted,  the  number  of  longitudinal  slips  can  be 
altered  by  adding  or  taking  away  a  pair  of  the 
cylindrical  scissors,  but  the  length  of  the  sheets 
to  b«  cut  off  the  slips  is  regubted  by  the  speed 
of  the  circular  cutter-frame,  as  compared  with 
that  of  the  web  of  paper  through  the  machine,  as  well 
as  by  the  number  of  cutting  edges  on  the  frame ;  the 
■peed  is  regulated  by  a  very  neat  adaptation  of  the  conical 
pulley  artangement,  in  which  the  ariving  bdt,  instead 
of  running^  awkwardly  on  a  cone,  runs  on  a  cylindrical 
pulley,  wmch  ex[>anda  or  cpntracte  according  as  a  cone 
enclosed  within  it  is  forced  forwards  or  withdrawn. 
Another  feature  in  the  arrangement  is  that  the  two  cones 
are  connected  together  by  an  endless  chain,  so  that  as 
one  advances  the  other  recedes,  and  half  the  time  is  saved 
in  making  the  change.  Modifications  of  this  kind  are 
especially  valuable  as  objects  of  study  for  mechanicians 
uid  engineering  pupils,  and  therefore  it  has  been  thought 
right  to  describe  this  one  at  some  length ;  and  it  is  almost 
unnecessary  to  sa^r  that  such  a  motion  is  applicable  to 
any  machine  requiring  the  rates  of  speed  to  be  altered 
from  time  to  time. 

There  is  another  kind  of  paper-cutting  machine,  of 
which  there  are  three  varieties  in  the  Exhibition ;  these 
are  called  guillotine  machines,  though  improperly,  as 
they  all  cut  with  knives  that  have  horizontal  edges, 
whereas  the  guillotine  knife  has  an  oblique  edge.  These 
machines  are  in  great  use  for  cutting  the  edges  of  books 
and  other  similar  purposes,  and  require  to  be  constructed 
with  great  strength.  Formerly,  machines  for  this  pur- 
pose had  knives  with  oblique  edges,  but  these  were  soon 
replaced  by  straight-edged  knives,  because  with  the 
latter  the  sheet  or  strip,  the  instant  it  is  touched  by  the 
knife,  is  separated  from  the  mass,  and  the  friction  is 
reduced  to  next  to  nothing.  Now,  the  system  is 
to  give  a  straight-edged  knife  a  drawing  or  oblique 
movement  in  addition  to  the  vertical  one;  this 
makes  the  machine  very  effective.  One,  if  not  all,  of 
the  machines  in  Uie  £xhibition  can  be  worked  with 
or  without  the  oblique  action.  These  machines  cut 
the  edges  of  the  largest  volumes  as  if  they  were  made 
of  cheese. 

The  stationery,  process,  which  ia  moat  fbUy  repre- 
sented in  the  exhibition  ia  envelope  making ;  and  the 
various  machines  in  use,  and  the  amount  of  aptitude 
called  forth  for  the  production  of  this  modem  necessary, 
are  well  deserving  <u  study.  'When  the  paper  has  been 
cut  into  sheets  by  the  first-mentioned  paper-cutting  ma- 
chine, it  ia  laid  between  smooth  millboards  and  metal 
plates,  and  with  them  passed  through  metal  rollers  under 
heavy  pressure ;  this  {otidncea  a  fine  smooth  surface,  fit  to 
write  npon. 

The  paper  now  being  all  ready,  the  actual  formation 
of  the  envelope  commences.  Twenty  or  more  sheets  of 
paper  being  laid  on  the  bed  of  the  press,  a  steel  cutter, 
the  exact  shape  of  the  envelope  when  open,  is  laid 
first  on  one  part  of  the  paper  and  then  on  another,  the 
press  being  brought  down  on  the  cutter  each  time,  till 
the  whole  of  the  paper  ia  cut  up  into  pieces  of  the  re- 
quired form.  The  flap  of  the  envelope  is  tiien  gummed 
in  a  very  simple  and  rapid  manner,  the  gummed  pieces 


being  laid  at  the  same  time  in  traya  to  dry,  so  tint  Ibe 

gimmed  parts  shall  not  touch  eaui  other,  with  marrd- 
us  dexterity. 

The  next  operation  is  that  of  folding  and  finiiliing  On 
envelope.    This  ia  done  with  the  aid  of  extzanAj  ia- 
genioua  machines,  of  which  there  are  aevenl  vaiiititi  ii 
the  exhibition.  Some  of  these  machines  are  entinlr  hU- 
acting,  and  others  are  fed  by  boys  with  the  paper  Utmb. 
TO'the  eye  inexperienced  in  machine  work  the  actioii  of 
these  machines  is  rather  difficult  to  follow.    In  the  fint 
place,  gum  has  to  be  placed  on  those  parts  whidi  in  to 
be  fixed  to  each  other,  that  is  to  say,  the  lower  % 
and  side  pieces;  this  done,  the  piece  of  papec is canied 
on  to  a  die,  the  central  opening  of  which  is  of  the  ihipe 
of  the  envelope  when  finiuied,  and  pressed  down  inndit 
way  that  the  lower  flap  and  aidea  are  broo^t  dovi 
upon  each  other  with  great  preciaion.    The  aiTelo|)a 
when  thus  formed  are  received  in  a  trough,  in  rad 
they  travel  forward  in  dose  file  one  after  ths  otiut, 
and  may  be  taken  up  and  placed  in  boxes,  oritoaa 
made  up  into  packets  by  means  of  small  paper  luni. 
Most  envelopes,  however,  have  to  pass  urongh  ollia 
processes.  One  of  these  consists  in  embossiDg  <90^ 
crests,  cyphers,  or  any  ornamental  device,  wh  <»™* 
out  colour.     This  is  done  with  the  aid  of  small  l«"|" 
and  dies,  in  the  same  manner  that  medals  amtn» 
Mourning  envelopes  have  their  edges  blacked  bA» 
they  are  folded.  A  very  ingenioua  little  machiae  owa 
a  workwoman  to  lay  them  with  great  aoconi7i<*' 
blank  covering  the  other  entirely,  with  the  <iiu#'** 
the  narrow  edge  to  be  blackened,  when,  beinff  ^'j'*'' 
in  their  placea  by  leaden  weighta,  the  black  ii  v  <■ 
with  a  brush. 

There  are  many  other  intereating  prooesseitoK** 
in  action  in  this  same  gallery,  such  as  thepwf^ 


paper  by  machinery  for  card  and  paste-board  ■'^ 
the  separating  of  playing  cards  frt>m  esch  otte  ** 
finished,  cutting  labels  and  tickets  by  """^^A^ 
fabrication  of  paste-board  boxes  for  envelopei  "-fz 
statisnery  by  hand,  ruling  sheets  with  blue  aw  ™ 
lines  for  account  books,  abd  other  work  by  n'*'^™?'' 
In  another  part  of  the  Exhibition,  near  the  ln«r 
Court,  a  number  of  workpeople  will  be  seen  ™S**7ji 
operations  connected  with  the  stationery  ^"^^Vz. 
require  no  steam  or  other  but  hand  power,  eM  jf 
application  of  machinery  to  pencil  making ;  while  ti 
long  South  Gallery  adjoining  the  process  of  •eeli'^-'" 
making  is  fully  exhibited.  ^^     j 

The  South  Gallery  contains  an  immense  coIle(»»  « 
all  kinds  of  articles  that  come  directly  ".""TrJ 
under  the  denomination  of   stationery,  which  W" 
late  years  taken  in  a  wide  range.    The  great  inue  a 
artidee  here  exhibited  tell  their  own  tale,  but  U«e  ^ 
many  important  items  which  demand  a  few  "JJI"^ 
Commencing  with  the  catalogue  numbers  at  ttat  P«V 
this  long  gsJlery  which  touches  the  eastern  W"^  « 
dining-rooms,  tVere  will  be  found,  against  »*  *"!«, 
an  interesting  collection  of  bank-note  and  other  "" 
marked  papers ;  a  web  or  roll  of  paper  about  four  b^ 
in  length,  as  supplied  for  the  Timn  new^per;  « 
of  very  superior  paper  called  "  parchment  P*!?^    y 
porting  ten  halfcwt  weights;  a  =°™°l^!S^ 
papers  and  ornamental  articles  made  therenfost     ^ 
the  admirable  use  made  of  paper  in  y^'^^  d 
machine    for    showing   the   weight      .  ?_,  jf  |d«- 
papOT  by  weighing  a  single  ^^l' If^^ttaaf' 
graphic  pimting-paper  oaed  with  the  "^'^j.  tfit; 
spedmens  of  Bank  of  Enghmd  notes  ^'"^rr  ijts  U 
water-mark    paper  for  Oie    said  notes,  non'      ^ 
1826.    There  is  also  a  collection  of-'J^^S^tid  w»- 


lusp^ 


from  Russia,  with  a  great  variety  of  oi 
marks ;  paper  for  photographic  purposes  ^^^^^ 
factored  out  of  paper,  auch  as  »^«'*"*'1T'^  i» 
from  Bavaria ;  toujkt  and  other  cap",  "".  j„jjdJ 
France,  to  contain  delicate  confectionMy  •  j^ 
parties,  and  protect  the  gloves  of  the  ^^""^lidii* 
soiled;  watch-pockets,  cash-bags,  patw™ 
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uid.  even  paper  dnases  for  erening  wear ;  foreign  bon- 
bon boxes,  urns,  and  many  other  objocto. 

On  the  walls  will  be  seen  a  large  and  good  collection 
>f  tinted  papers,  and  innomerable  specimens  of  stamped 
grork  in  the  form  of  cyphers,  monograms,  and  ornamental 
levicee,  illustratiTe  of  the  artsof  die-nnldng,  embossing, 
ei3xd  illomination. 

Sn^land  is  fiunons  for  drawing-papers,  and  all  the 
materials  employed  in  the  arts,  and  the  collection  of 
Sristol  boards,  block-boards,  mounts,  pencils,  colors,  and 
other  artists'  necessaries  is  extensive  and  interesting. 

A.mong  foncy  stationery,  valentines  occupy  a  large 
apace,  and  the  amount  of  £incy,  invention,  and  labour 
'bestowed  upon  these  curious  productions  is  surprising. 
The  valentine  is  beginning  to  rival  the  famous  Easter 
eggs  and  itremut  of  France  and  other  countries,  and 
the  cost  of  a  single  specimen  in  either  case  often  amounts 
to  four  or  five  guineas,  and  in  some  cases  to  100  guineas, 
or  wea  more.  The  valentine,  like  the  Easter  egg  or  bon- 
bon box,  has  become  the  mere  ezcnse  for  a  costly 
present. 

The  collection  of  photographic  and  other  albums  and 
■crap-books  will  appeal  to  a  larger  public  than  valentines, 
and  there  is  no  branch  of  the  stationery  trade,  perhaps, 
in  which  so  much  ornamentation,  some  of  it  of  the  best 
class,  has  been  applied.  These  fimcv  articles  must, 
'within  the  last  few  years,  have  lUSbrded  a  vast  amount 
of  employment,  especially  to  women,  and  many  of  the 
specimens  exhibited  are  m  excellent  taate^  and  perfect  as 
remrds  workmanship. 

^  The  most  remarkable  podactions  of  the  stationery 
trade,  from  an  artistio  point  of  view,  are  probably  in 
playing  cards,  in  the  ornamentation  of  which  much  taste 
,  and  g^Mtt  skill  are  employed.  Many  examples  by  the 
'  best  makers  will  be  found  in  the  exhibition. 

Another  branch  of  the  stationery  trade,  peculiarly 
'  Sngliah,  is  well  illustrated — namely,  that  which  includes 
'  diaries,  pocket-books,  and  all  that  useful,  time-saving 
'  class  of  ruled  and  headed  books  for  warehouse,  counting- 
'  house,  and  domestic  purposes.    This  class  of  stationery 
exhibits  constant  improvement,  and  is  equally  remarkable 
for  the  ingenuity  evinced  and  the  comparatively  low 
price  of  many  of  the  most  useful  articles.    Here  we  have 
good  examples  of  the  effects  of  machinery  and  mechani- 
cal aid  in  a  common  manufacture. 

The  collection  of  stationery  is  certainly  admirably 
arranged,  but  it  is  greatly  to  t>e  regretted  that  a  more 
severe  system  was  not  adopted  respecting  the  admission 
of  articles.  In  many  cases  the  value  of  the  superior 
specimens  exhibited  is  almost  destroyed  by  masses  of 
goods  which  have  no  claim  whatever  to  admission  on 
the  score  of  novelty,  and,  in  many  cases,  none  either  on 
that  of  quality,  from  an  instructive  point  of  view  this 
is  one  of  the  most  unfortunate  errors  that  can  beset  an 
exhibition,  and  it  applies  particularly  to  the  ordinary 
products  of  trade  which  are  to  be  seen  in  shop  windows. 
The  collection  of  machines  and  processes  used  in  the 
stationery  trade  is  highly  instructive,  for  even  such  as 
have  been  employed  in  the  trade  for  years  are  new  to  the 
public  genenuly ;  but  nothing  is  to  be  taught  by  the 
exhibition  of  hundreds  of  sealed  packets  of  note 
or  other  paper,  with  nothing  visible  upon  them  but 
the  name  of  the  paper,  its  price,  and  the  address  of  the 
dealer. 

The  doorways  of  the  galleries  near  the  Indian  Court 
are  hung  with  paper  curtains,  which  have  attracted,  and 
still  attract,  considerable  attention,  from  the  closeness  of 
their  resemblance  to  chintz,  the  designs  being  after  the 
style  of  the  Japanese.  The  fabric  is  not  ordinary  paper, 
the  material  being  a  mixture  of  various  fibres,  a  fine 
description  of  which  appeared  in  JourmU  1016,  p.  645. 
(7a  it  continued.') 


The  Sailway  Companies  have  determined  on  issuing 
a  miltray  ticket,  at  reduced  fares,  to  include  admission 
to  the  Exiiibition. 


ZXHIBITIOnS. 


Viwuis  Exhibition, — It  is  proposed  to  organise,  during 
the  period  of  the  coming  universal  exhibition  at  Yienna, 
but  separate  from  it,  a  special  exhibition  illustrative  of 
the  history  of  the  city  of  Vienna.  This  collection  is  to  te 
divided  into  two  groups — the  first  to  include  plans  and 
views  of  the  city,  ana  of  its  various  quarters  and  moet 
interesting  edifices,  prints  recording  the  most  remarkable 
events  that  have  occurred  there,  portraits  of  notable 
persons,  and  engravings  illustrative  of  the  habits, 
customs,  and  fashions  of  various  periods ;  the  second  divi> 
sion  is  to  include  monuments  and  other  objects  in  stone, 
wood,  uid  metal,  historical  products  of  Viennese  in- 
dustry, and  mddids  referring  to  historical  facta  and 
personages  of  interest  in  connection  with  the  Austrian 
capital. — The  French  commission  appointed  to  the  ex- 
hibition announces  that  it  will  establish  at  Vienna  an 
office  for  the  special  aid  of  French  exhibitors.  The  duties 
of  this  bureau  will  be  to  receive  and  attend  to  all  com- 
plaints, to  facilitate  the  stay  of  exhibitors  in  Vienna  and 
their  relations  with  the  public  there,  to  manage  the  sale 
of  works  of  art  and  prodncts  of  industry,  to  receive  and 
collect  monies,  &c.,  the  whole  of  the  services  of  the 
bureau  being  gratuitous.  No  agents  will  be  allowed  to 
act  for  French  exhibitors  who  are  not  authorised  by  the 
same  commission. 

Beport  on  the  Paris  Ezhibitioii  of  1867.— The  com- 
mission appointed  to  direct  the  Universal  Exhibition  of 
1867  has  lately  made  its  final  report,  and  has  been  dis- 
solved. The  following  are  the  results  now  officially  made 
known : — The  total  receipts  amounted  to  a  sum  equal  to 
£1,050,160,  but  this  includes  £480,000  subscribed  by  the 
State  and  the  city  of  Paris.  The  expenses  amounted  to 
£937,000,  leaving  a  balance  on  the  account  of  £110,640, 
with,  however,  an  actual  coat  to  the  State  and  munici- 
pality conjoined  of  £369,360.  An  association  was  formed 
at  the  outset  of  the  plan  to  raise  a  Kunrantee-capita), 
which  reached  the  sum  of  £112,000;  but  the  subscribers 
wero  not  called  upon  to  deposit  more  thnn  20  per  cent. 
of  their  subscriptions,  and  this  ban  been  paid  back  with 
interest.  The  balance  on  the  account  has  been  divided 
according  to  arrangement  between  the  State,  the  city, 
and  the  guarantors,  with  the  exception  of  £1,880  reserved 
for  unforeseen  expenses.  Thero  also  remains  in  hand  a 
sum  of  £1,680,  due  to  various  persons,  but  not  claimed; 
this  sum  belongs  to  the  guarantors. 

French  Provincial  Galleries  and  IIxhibitionB.— The 
directors  of  the  Bordeaux  Museum  have  recently  given 
20,000  francs  (£800)  for  one  of  the  last  works  of  the  late 
Hippolyte  Bellange — "  The  Charge  of  the  Cuirassiers  at 
the  Battle  of  Waterloo,"  which  appeared  at  the  salon  in 
1865,  and  at  the  Universal  Exhibition  of  1867.  This  work 
is  of  small  size,  but  full  of  originality  and  power;  the 
best  picture,  perhaps,  that  the  artist  ever  painted.  The 
moment  selected  is  that  when  the  English  officers  begged 
their  gallant  foes  to  surrender,  and  received  in  return 
shouts  of  indignant  refusal,  when  the  famous  reply  was 
said  to  have  been  uttered,  "  The  Guards  die  ;  but  never 
surrender!" — The  authorities  of  the  chRrming  watering- 
place,  Aix-les- Bains,  have  determined  to  form  a  museum 
of  works  of  art,  and  have  appointed  the  Vicomte  Lepic, 
a  well-known  connoisseur,  as  conservator.  The  town 
has  provided  good  rooms,  elegantly  decorated,  for  the 
purposes  of  the  museum ;  but  not  having  sufficient  funds 
for  the  purchase  of  works,  an  appeal  is  made  to  artists 
and  the  public,  which  will,  doubtless,  bo  productive.  The 
number  of  visitors  during  the  season  of  Aix  averages 
about  20,000,  and  includes  many  of  the  richest  families 
of  France  and  Italy,  besides  many  of  our  countrymen 
and  countrywomen,  and  a  good  gallery  of  pictures  would 
be  a  valuable  addition  to  the  amusements  and  resources 
of  the  place. 
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Farii  Knnieipal  KnfeuB.— The  doors  of  the  new 
miueuBi,  established  in  the  famous  Hotel  CamavalHt, 
near  the  Place  Eoyale,  was,  it  is  said,  to  be  opened  on  the 
first  of  Aagost,  thoagh  the  announcement  was  nut  ofiBcial. 
This  museum,  which  was  commenced  some  four  years 
since,  is  devoted  to  the  history  and  topography  of  the 
city  of  Paris  ;  and  the  collections  are  already  large,  and 
rich  in  illuminated  manuscripts,  maps,  plans,  and  old 
prints  of  all  kinds,  including  very  carious  examples  of 
the  early  industries  of  the  city.  The  donations  to  the 
museum  hare  been  already  large,  and  when  more  atten- 
tion is  drawn  to  it  b^  publicity,  there  is  no  doubt  that 
accessions  will  flow  in  rapidly.  A  considerable  portion 
of  the  present  contents  has  been  derived  Arom  the 
municipal  stores  themselves,  consequently  thousands  of 
interesting  and  import  int  objects,  which  have  for  ages 
been  shut  up  in  old  cabinets  and  comers,  will  not  only 
be  brought  out  into  the  light,  but,  by  being  well  arranged 
aad  classified,  will  practically  be  multipUed  in  value  a 
hundredfold.  It  is  surprising  that  Paris  has  never  before 
had  its  exclusive  museum,  but  now  the  work  is  fairly 
commenced  there  is  no  doubt  of  success,  or  of  the  good 
effect  which  such  an  example  will  have  on  other  ancient 
capitals  and  great  historic  towns  in  Europe. 

Fori!  Exhibition  of  Articlei  of  Oomeitic  Economy. — 
This  exhibition  opened  its  doors,  at  the  Palais  de  I'lndustrie, 
on  Sunday,  the  28th  of  July.  It  was  very  incomplete  ; 
but  when  all  the  exhibitors  hare  finished  their  installa- 
tion, there  is  no  doubt  that  the  collection  will  have  a 
certain  amountof  interest.  Forty  choral  and  instrumental 
societies  gave  life  to  the  inaaguration. 

TheHewArtUleryKasenm,  Paris.— The  new  Artillery 
Museum  at  the  Invalides  was  opened  on  Sunday,  the 
28th  of  July.  It  includes  a  gmni  lalle,  devoted  to  arms 
and  armour ;  another  devoted  to  models ;  and  an  artillery 
park.  At  present  the  museum  is  only  open  on  Sun- 
days, and  this  is  complained  of  as  evidently  insufficient. 


COAL,  IRON,  AND  LABOUR. 

The  fbllowing  article  is  taken  [&oin  the  Milder  of 
August  3rtl : — 

The  remarkable  inflation  which  has  taken  place,  and 
which  shows  as  yet  no  signs  of  having  attained  its 
maximum,  in  both  the  price  of  coal  and  the  price  of 
iron,  will  hardly  have  failed  to  recall  to  the  memory  of 
many  of  our  readers  some  of  our  recent  remarks  on  the 
prospects  of  these  important  industries.  In  January 
last,  in  considering  the  very  unreliable  and  optimist  re- 
port of  the  Royal  Commission  on  the  Coul-Supply,  wo 
said : — "  There  are  many  reasons  to  lead  us  to  expect  an 
immediate  increase  in  the  price  of  ccaL  To  say  nothing 
of  the  nominal  increase,  due  to  the  steady  influx  of  gold, 
we  may  remark,  on  the  one  hand,  the  uneasy  feeling 
among  the  coal  miners,  and,  on  the  other,  the  mode  in 
which  winning  is  becoming  more  costly  and  hazardous." 
One  alternative,  indeed,  only  presented  itself  to  the 
thoughtful  mind,  afttr  carefuUy  weighing  Uie  facts  that 
were  rather  obscured  than  brought  into  full  light  by  the 
report  above  cited.  The  menace  of  the  approaching 
diminution  of  our  coal  supply  could  only  be  counter- 
balanced by  the  no  less  formidable  menace  of  increase 
in  price.  "  Between  the  two  assumptions,"  writes  the 
Butiior  of  an  article  iathe£rttiih  Quarterly  Revictc,  for  the 
past  month  of  July,  "of  the  total  exhaustion  of  all  our 
coal  by  the  year  1945,  and  of  the  duplication  of  the 

S resent  price  by  the  year  1886,  lies  the  curve  that  will 
etermine  the  future  consumption  and  price  of  this  im- 
portant mineral  in  this  country."  The  limiting  dimen- 
sions have  shown  an  increase  more  rapid  even  than  hero 
indicated.  "During  the  past  few  months,"  observes  a 
writer  in  the  Daily  ICeuit,  "  fuel  of  all  kinds  has  increased 
in  price  to  such  an  extent  that  serious  apprehensions  are 
now  entertained,  especially  by  those  chiefly  interested 
in  domestic  consumption,  lest  next  winter  should  bring 


ns  a  great  dearth  of  oeal,  and  pricea  so  high  tbt  te 

whole  British  public  wUl  be  put  to  no  null  ilix 
venience,  and  to  enormous  expense  for  furl  alose."  '. 
is  reported  that,  almost  within  sight  of  collienti  nic 
large  quantities  daily,  it  is  often  impossible  to  ob.: 
supplies  for  local  consumption,  unless  aitex  consiiiEnl 
delay,  and  at  prices  that  would  have  been  rcf;>rd'^: . 
purely  visionary  a  few  years  ago.  "  It  mty  le  sat 
asserted  that,  as  a  genenl  rule,  coal  of  all  kinli  ii  li 
nearly  double  the  price  it  was  a  year  ago." 

We  hold  it  to  be  extremely  undesirable  to  iodnl^i: 
predictions  of  misfortune,  or  to  seek  either  to  pak- 
or  to  aggravate  panic.      But  undue  optiausn  in.: 
more  frequent    and  a  far  moro   disaitrom  cute 
ultimate  panic  than  is  undue  anxiety.    VTe  vac  fi^- 
foimdly   convinced,  long   before   the  attentiut  of;: 
public  and  of  the  legislature  was  directed  to  tk;  nt.f. 
of  the  ominous  gravity  of  the  question  of  ootfii.^ 
supply  of  coal.    We  endeavoured,  to  the  ntaoit  d  x 
power,  to  call  attention  to   the  mischierou  ipni . 
making  things  pleasant  which,  as  it  tppeatcd  u  i 
characterised  the  report  of  the  Boyal  CotsBiisuis 
The  movement  of  the  last  few  weeks  hki  Ik:  k: 
rapid  than  there  was  any  precedent  to  lead  u;  e^- 
expect,  but  it  is  only  to  be  encountered  by  l«bi{3 
matter  full  in  the  face. 

There  are  several  distinct  elements  thatiiliKtft 
great  augmentation  in  the  price  of  coal  and  of  iu%  I 
general  depreciation  in  the  purchasing  pois-.- 
not  in  this  country  alone,  but  throughout  tk'^^ 
to  the  large  supplies  of  the  precious  Tmliti^" 
steadily  poured  in  from  the  New  World  andti'^'?''^ 
is  one  important  element  of  this  rise.  It  k^kbc 
element  of  almost  inflnitesimal  magnitude,  ivS^* 
influencing  sudden  rise,  or  variation  from  mmav'.il' 

But  none  the  less  it  must  bo  steadily  regaii^'-'t' 
as  a  definite  value  in  the  equation  that  we  lunV><^' 
but  as  one  which  will  prevent,  in  any  contruj*'''* 
of  the  tendency  of  prices,  their  fall  to  the  lov^U-^ 
which  formerly  ruled  in  periods  of  depretsian. 

More  rapid,  and  no  less  certain  in  ofeasia^^^. 
the  result  of  the  time  movement.     Whoever  mj  t^ 
by  the  reduction    of  working    hours  (and  ti«l  P\ 
benefit  may  in  some   cases  result  we  an  tA  ^• 
to  deny),  it  will  not  be,  for  the  present  at  all  e"^"; 
country  at  largo.    It  is  undeniablo  that  a  n^o't'.' 
the  hours  of  labour  is  equivalent  to  a  redocUoD  is  i^ 
productive  power  of  the  country.    We  are  not  coo^ 
spasmodic  effort  with  steady  work.    We  do  not  t.p 
the  result  of  a  long  experience,  which  hu  connKfi  » 
that  one  main  reason  why  a  French  wortBun  i"^ ' 
much  less  work  in  a  day  than  an  English  »oik»*_' 
that  the  [former  insisted  on  working  seven  dsyi  ^  - 
week,  and  the  latter  on  not  exceeding  six ;  and  « *^ 
give  every  man  the  means  of  occasional  lecreaWni," 
we  have  gone  far  beyond  such  limits  as  theae.    "'"r 
not  bo  thought  to  exaggerate  if  we  say  that »» _•"  . 
nessing  a  general  reduction  of  the  normal  toibi^  -, 
in  England  from  ten  hours  and  a-half  to  nin«l;<» 
That  IS  a  reduction  in  the  prodndnt;  V*' J^.' 
country  to  the  amount  of  one-sixth— a  low  to  ^^ 
of  a  day  in  every  week.    Do  not  let  us  be  °^'"~^. 
reply  that  more  hands  may  be  employed.    Ox  ^ 
object  of  the  movement  has  been  to  compel  tie  ^H, 
ment  of  more  hands ;  but  that  is  a  conBi<la»Uo»»«° 
beside  the  mark.     Our  workmen  are  limited  '?/'■ 
— wheUior  employed  or  unemployed.  OmtimeuW*-- 
by  yet  more  rigid  lines  to  be  used  or  w**"" ,  V^' 
ductive  power  consists  of  our  full  amount  of  »'  _^ 
man,  and  beast,  and  machine,  6™?'"}    .^^s'^ 
amount  of  time.    That  is  our  power,  '"^^'^''^^t 
and  the  reduction  of  either  element— by  the  ?°^,. 
of  our  workmen  or  by  the  non-employment  "^^^J^ 
light— is  a  reduction  to  that  extent  of  our  p«^ 
power.  ^^ 

Another  point  of  extreme  importance  '°*~jy^ 
which,  w6  think,  has  never  Men  folly  ko*p' 


JOURNAL  OP  THE  SOCIETY  OP  ARTS,  Auodst  9,  18T2. 


775 


a.fctentioD,  is  the  following.  The  actual  cost  of  labonr, 
am  we  have  lecently  shown,  forms  but  a  portion  of  the 
price  at  which  any  article  of  consumption  is  retailed ; 
out  it  bears  a  definite  relation  to  that  seUing  price, 
'vrhether  it  be  two-thirds,  a-half,  or  any  other  value. 
I^et  us  call  it  a-half,  which  is  not  fkr  from  the  mark. 
2Iow,  it  follows  that,  for  every  increase  in  the  labour 

5 rice,  a  double  increase  takes  place  in  the  selling  price. 
'hia  ia  not  matter  of  calculation ;  it  is  matter  of  fact. 
We  have  seen  it  in  action  within  the  past  few  days. 
Is  there  an  advance  of  is.  6d.  per  ton  in  the  winning 
of  ooal,  the  sellers  instantly  advance  it  .by  Ss.  In  fact. 
Hie  advance  of  the  market  price  of  coal  in  London 
(Mrliioh  may  be  increased  even  during  the  interval  be- 
tveeen  the  writing  and  the  printing  of  these  words) 
may  be  taken  at  fifty  per  cent,  already — say  from  22$. 
to  338.,  with  a  steady  tendency  towards  40s.  It  must 
not  be  thought  that  this  difierence  goes  to  the  miner ; 
bat  it  is  the  action  of  the  miner  which  has,  to  a  great 
extent,  set  the  stone  rolling.  So  with  the  ironmaker ; 
oo  witti  the  engineer;  so  with  the  carpenter;  so  with 
every  combined  and  organising  trade. 

It  must  be  evident  to  every  workman,  of  every  class, 
tHat  any  advance  which  he  obtains  in  his  wages  must, 
sooner  or  later,  be  balanced  by  an  advance  all  round. 
Sut  be  may  think  that,  in  such  general  advance,  each 
trade  will  benefit.  Let  us  look  at  that  view  of  the  case 
•erioosly. 

Suppose,  for  the  sake  of  illustration,  a  law  were  made 
by  which,  on  a  given  day,  the  value  of  every  coin  were 
reduced  to  one-half.  What  would  be  the  result  ?  First, 
[  of  course,  every  one  who  had  a  certain  amount  of  coin 
'  in  hia  possession  would  be  the  loser  of  half  that  amount. 
That  is  simple.  Then,  every  person  who  had  neither 
coin,  nor  engagement  to  pay  or  be  paid  in  coin,  would, 
at  the  very  b^t,  be  no  better  off  than  he  was  before. 
W  bother  he  would  be  worse  off  we  will  presently  inquire, 
but  in  no  way  could  his  position  be  thought  to  be  im- 
proved. Thirdly,  the  persons  who  were  under  engage- 
ments to  pay  or  to  be  paid  in  the  old  coin  would  be 
thrown  into  a  state  of  perplexity  and  confusion ;  and 
though  some  might  for  a  little  while  appear  to  gain 
aome  advantage,  no  gross  average  advantage  could  result, 
and  the  usual  dutrrasin^  effects  of  disturbances  in  busi- 
ness relations  woold  rapidly  become  manifest. 

When  the  confusion  had  subsided,  the  following  would 
be  the  result: — Kveiy  one  who  had  a  fixed  income  would 
be  impoverished.  Every  one  who  had  no  fixed  income 
would  be  free  to  earn  what  he  could,  but  the  money  to 
pay  his  earnings  would  be  diminished  by  great  loss  of 
custom  from  the  persons  of  fixed  incomes.  The  trades- 
man would  re-adjust  his  profits.  The  man  whose  revenue 
is  derived  frtim  his  brain, — the  literary  man,  the  lawyer, 
the  physician, — would  bedriven  to  demand  higher  salary 
or  larger  fees.  He  would  suffer  more  than  the  tradesman, 
because  it  would  be  more  difficult  for  him  to  raise  his 
charges.  The  fundholder,  the  rentholder,  the  bondholder, 
would  be  mulct  in  half  his  income.  With  regard  to  a 
species  of  property  which  we  are  accustomed  to  regard 
as  more  solid  than  such  artificial  property  as  funded 
debt,  the  result  would  be  even  worse.  For  not  only 
would  every  £100  of  railway  dividend  be  reduced  to  the 
purchasing  value  of  £50,  but  the  working  expenses 
would  be  so  increased  by  the  rise  in  the  price  of  coal, 
the  price  of  iron,  and  the  price  of  labour,  that  the 
dividends  would  be  materially  reduced  even  in  their 
nonunal  amount. 

Kow,  no  one  who  has  the  slightest  acquaintance  with 
the  lessons  of  industrial  history,  can  duubt  that  a  ter- 
rible stagnation  in  all  branches  of  trade  would  follow. 
We  have  put,  let  it  be  said,  an  extreme  case.  But  the 
principle  holds  good  whatever  be  the  amount  of  dis- 
placement of  vMue.  When  such  displacement  takes 
place  in  consequence  of  great  natural  causes,  working 
over  long  periods  of  time,  as  in  the  case  of  the  increased 
yi^d  of  the  precious  metals,  the  whole  framework  of  our 
social  relations  will  acoommiodate  itself  by  degrees  to  the 


change.  But  when  any  artificial  proceeding,  such  aa 
the  class  action  of  any  trade  or  body  of  men,  idters  the 
natural  relation  of  prices,  the  result  is  sure  to  be 
disastrous  to  some,  if  not  to  all. 

Now,  it  is  a  fact,  that  at  this  time  when,  owin^  to 
causes  which  we  cannot  control,  prices  ore  rapidly 
rising  everywhere,  the  action  of  organised  associations 
is  directed  to  the  restriction,  as  before  shown,  of  the  pro- 
ductive powers  of  the  country.  It  does  not  need  any 
very  unusual  foresight  to  see  that  the  result  must  be 
mischievous. 

To  return  to  the  topic  which  now  comes  so  closely 
home  to  every  householder,  te  every  employer  of  ma- 
chinery, to  every  one  who — with  limited  means — has  to 
cook  or  to  warm  himself,  or  to  raise  stuum  for  any  pur- 
pose whatever.  Political  writers  tell  him  not  to  be 
alarmed,  to  wait  a  little,  to  remember  that  ups  and 
downs  occur  in  all  human  events,  and  that  as  prices 
rise,  so  do  they  full.  "  The  existing  state  of  things," 
says  one  of  the  writers  whom  we  have  above  quoted, 
"will  be  only  temporary  in  its  character.  The  iron 
trade  has  been  many  times  before  in  a  highly  inflated 
state,  but  prices  have  afterwards  receded  to  an  excep- 
tionally low  point."  It  is  natural  for  public  writers  to 
take  that  tone.  Many  will  do  so  from  party  motives 
alone,  others  from  that  general  cheerful  turn  of  mind 
which  is  acceptable  to  the  public,  and  which  we  would 
be  the  last  to  undervalue.  But  it  is  not  too  much  to  say 
that  all  these  comfortable  anticipations  blink  those 
facts  which  we  have  endeavoured  to  brin^;  into  daylight. 
They  lose  sight  of  the  fact  that,  besides  those  causes 
which  fluctuate  from  year  to  year,  those  recurring 
changes  which  drove  the  price  of  bar  iron  down  to  Ills, 
per  ton  in  1831,  and  raised  it  to  198s.  per  ton  in  1855, 
or  that  raised  the  rate  of  discount  from  3  per  cunt,  in 
June,  1865,  to  10  per  cent,  in  May,  186C,  there  exists 
now  positive  elements  of  increase  in  price ;  which  the 
leaders  of  the  social  movement  of  the  day  are  unwisely 
doing  their  utmost  to  aggravate. 

There  is,  however,  a  mode  of  relief  open  to  the  con- 
sumer, whether  of  coal  or  of  iron,  to  which  it  is  extra- 
ordinary that  public  attention  has  not  been  hitherto 
more  steadily  directed.  The  collieries  of  the  United 
Kingdom  have  been  the  pioneers  of  the  coal  getting  of 
the  worl^.  But  they  do  not  form  a  larger  proportion 
of  the  area  of  the  known  coal  fields  of  the  world  than 
the  pioneers  of  an  army  do  to  the  rank  and  file.  They 
cover  4  per  cent^-one  twenty-fifth  part  only — of  that 
area.    Moreover,   the  English    coal    fields  have,  to  a 

Seat  extent,  exhausted  their  most  easily-extracted  beds, 
other  parts  of  the  world  the  upper  strata  are  still 
virgin.  Now,  of  the  increase  which  has  already  taken 
place  in  the  market  price  of  coal,  so  much  occurs  in  the 
distributive  process,  so  little  goes  to  the  miner,  and  s« 
much  to  those  who  buy  of  the  miner  and  sell  to  the  con- 
sumer, that  we  must  be  near  upon  the  limit  when 
freight  will  cease  to  be  a  barrier.  In  other  words,  it 
will  soon  be  cheaper,  if  matters  go  on  as  they  do  at 
present,  to  import  coal  than  to  bum  our  own.  We  will 
not  attempt  the  details  of  a  calculation  at  which,  we  do 
not  doubt,  shrewd  brains  and  keen  intellects  are  already 
at  work.  But  we  should  not  be  surprised  any  morning 
to  see  an  announcement  of  the  arrival  of  foreign  coal  in 
our  ports.*  We  may  yet  see  a  new  meaning  given  to 
the  proverb,  "  Carry  coals  to  Newcastle." 

From  a  purely  philanthropical  point  of  view,  such  a 
new  feature  in  our  trade  may  be  mghly  admirable.  In 
fact,  we  shall  only  witness  the  operation  of  one  of  those 
laws  which  political  economy  attempts  to  define  and 
explain.  We  shall  see  tiiat  the  level  of  price  can  no 
more  be  permanently  disturbed  than  that  of  water.  The 
barrier  which  keeps  prices  at  different  levels,  in  fact, 
may  bo  said  to  be  ignorance.  As  soon  as  the  merchant 
is  certain,  or  even  adequately  hopeful,  that  he  will  make 


•  Sioce  tbU  was  mlUen  such  sa  looidsnt  bss  oocarrtd.    (8m 
Journal  oCJuij  2Stb,  p.  7t2). 
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money  in  a  new  course,  his  ships  will  steer  in  that 
direction.  As  soon  us  the  speculator  is  clear  that  he 
will  obtain  a  sale  for  a  certain  product,  he  will  find  the 
money  for  its  development.  If  labour  in  one  part  of 
the  world  costs  more  than  its  proportionate  value,  surplus 
labour  in  other  parts  of  the  world  will  flow  in  to  supply 
its  place.  If  our  colliers,  or  our  iron-workers,  will  only 
work  two-thirds  time,  and  expect  full  pay,  or  more  than 
full  pay,  for  so  doing,  it  is  only  a  question  of  time,  and 
of  no  long  time  either,  before  colliers  in  other  parts  of 
the  world,  where  men  are  content  to  work  full  time  for 
moderate  wages,  will  be  called  into  active  and  remunera- 
tive opei-ation. 

The  case  of  iron  is  even  more  serious  than  that  of  coal. 
The  activity  of  our  collieries  intimately  depends  on  that 
of  oar  ironworks.  The  present  state  of  the  latter  is  un- 
exampled. We  have  just  seen  an  award  fixing  the 
price  of  Staffordshire  bar-iron,  for  three  months,  at 
£16  103.  per  ton ;  £16  are  quoted  for  several  of  the  best- 
known  brands.  In  1831,  as  we  have  said,  the  average 
price  of  bar-iron  was  £5118.  per  ton.  During  the  twenty 
years  from  1845  to  1866,  the  Extreme  fluctuations  were 
about  30  per  cent,  on  the  highest  price,  which  was 
£9  18d.  in  1854.  In  1861  and  1862.  the  price  was  £6  59. 
per  ton.  Thus  the  present  rate  is  exceptional.  Now,  in 
coal  there  is  no  doubt  that  we  possess  an  article  of  un- 
surpassed excellence.  We  have,  of  course,  all  sorts.  We 
are  not  speaking  of  everything  that  is  black.  But  we 
have,  in  the  best  bituminous  coals  of  the  northern  dis- 
trict, and  in  the  pure  anthracite  of  the  Welsh  basin, 
natural  products  which  are  respectively  among  the  best 
of  their  kind.  Secure  in  this  excellence,  we  may  allow 
inferior  qualities  of  coal  to  contend  in  price  witli  one 
another,  there  being  always  a  means  of  balancing,  more 
or  less  exactly,  the  commercial  with  the  chemical  or 
heat-producing  value ;  and  the  diflierence  in  the  price  of 
labour  must  be  considerable  1>eroro  foreign  coal  can 
permanently  compete  with  English  coal  in  our  own 
ports.  That  it  may,  aluiost  immediately,  have  the  effect 
of  reducing  any  undue  inflMtion  of  price  we  have  inti- 
mated ;  but  it  is  a  great  step  from  that  to  a  permanent 
and  successful  rivalry. 

This  is  not  the  case  with  iron.  We  have  before  men- 
tioned the  fact,  that  it  is  due  to  moral  or  political  reasons 
alone,  not  to  commercial  and  mechanical  reasons,  that 
BuBsia  has  not  already  become  the  great  iron  mine  of  the 
world.  Charcoal-made  iron,  of  the  best  quality,  can  be 
produced  in  Bussia  at  a  less  cost  than  inferior  coal-made 
iron  in  the  United  Kingdom.  Now,  a  certain  amount  of 
profit  is  enough  to  overcome  almost  every  obstacle ;  that 
18  the  whole  secret  of  the  smuggler.  Such  a  price  as  iron 
now  commands  in  this  country  is  almost  qprtain,  humanly 
speaking,  to  kindle  furnaces  in  Russia.  The  government 
of  that  country  is  liberal  and  enlightened  in  matters  re- 
lating to  the  development  of  the  nutional  resources. 
Such  an  opportunity  can  hardly  fail  of  being  seized.  And 
there  is  this  difference  between  the  two  industries,  that  of 
the  winning  of  coal  and  that  of  the  smelting  of  iron. 
The  latter  is  harder  to  estabUsh,  hut  when  established 
it  takes  a  firmer  root.  The  best  colliery  is  at  best  but  a 
temporary  arrangement.  The  finest  seam  will  be  ex- 
hausted; the  limit  to  be  won  from  a  given  shaft  will 
be  reached,  sooner  or  later.  But  a  thoroughly  well- 
appointed  ironworks,  resting  for  its  supply  of  fuel  on  the 
sixty  years'  division  of  the  forests  within  easy  tramway 
distance  of  its  forges,  is  an  establishment  which,  when 
once  it  gets  command  of  the  market  by  the  low  price  of 
a  good  brand,  may  be  regarded  as  very  permanent  in  its 
position. 

We  confess  to  he  among  those  persons  who  believe  that, 
as  charity  begins  at  home,  philanthropy,  to  be  genuine, 
must  first  germinate  as  patriotism.  The  neighbour 
whom  we  ought  to  love  as  ourselves  need  not  be  one  of 
our  kith  and  kin,  but  he  is  not  n  yellow  or  a  black 
imaginary  sufferer  at  the  antipodes,  who  is  no  neighbour 
at  Jul.  It  will  be  but  little  consolation  for  us  if  we  hear 
that  for  a  furnace  blown  out  in  Wales  a  better-appointed 


furnace  is  kindled  in  Bussia.    It  is  poor  comfM  to  W 
told,  if  we  see  hundreds  of  our  English  fellov.iii><J!«i 
with  straight  backs  and  wan  faces,  &at  their  mffoisci 
economically  active  in  equalising  prices  Umogiiiiit  & 
world.     We  own,  in  these  matters,  a  selfish  mctiTi 
We  believe  it  to  be  a  jost  and  eiilightened  adU- 
ness.    We  prefer  to  do  good  by  ac&tg,  la&e  tht 
contribute  to  possible  good  hy  suffering.    We  hip. 
or  had,  in  many  important  industrira,  ^e  lead  rf  tb; 
world.    We  do  not'  wish  to  forfeit  any  odTsnUp  » 
have  before  it  is  unavoidable.     We  regret,  and  do  ts 
best  to  fight  against,  whatever  in  our  judgment  laAt 
throw  away  that  advantage.     We  are  convinced  tkiJti' 
present  tendency  of  artificial  trade  combinatioiii  fe  £ 
once    losing  time  and  increasing  the  cost  of  wtriit 
must  handicap  us  in  the  great  race.    And  ve  hitn&c 
it  is  on  the  ovmer  and  producer  of  lahoor  tint  the  Sk 
brunt  of  misfortune  will  fall.     It  is  easy  for  the  mt;' 
capital  to  displace  the  scene  of  his  opentioni.   It  i  & 
more  difficult  for  the  workman  to  do  so.    In  fact  via 
the  times  comes  that  labour  is  freed  irom  locil&ia 
able  to  flow,  like  water,  to  the  vacant  place,  presrl 
be  close  upon  an  universal  equality.    But  a  goodii" 
work,  and,  we  fear,  a  good  deal  of  suffering,  mmtbefo 
through  first.    What  we  are  chiefly  anxioMts  it" 
that  artificial  steps  taken  in  order  to  raise  wajaeit 
increase  the  number  of  hands  employed  caimotb^V 
real  or  permanent  service  to  the  workman,  but  li^i 
the  contrary,  by  disturbing  the  relations  of  MOC 
they  run  the  terrible  risk  of  changing  its  coffli*' 
inflicting  an  injury  on  the  productive  chan*'^ 
country  from  which  it  may  never  recover. 


UTILISATION  OF  ANIMAL  EEF133 
AUSTBAUA. 

The  large  accumulation  of  hones  and  othf"*^ 
refuse  from  butchers,'  boiling-down,  and  meitp^ 
ing  establishments  has  created  extensive  bdas'' 
converting  these  waste  products  into  valnaUe  b>»** 
The  manufacture  of  these  artificial  manurM  iaf^' 
ducted  on  a  very  large  scale,  and  a  considerable  ko-^ 
export  trade  has  resulted  therefrom.  About  o?"*  i;^ 
ferent  kinds  are  usually  made,  consisting  <>"f^ 
bone-meal,  animal  guano,  superphosphates,  W-^^ 
bones,  potato  manure,  phosphoric  potash  minW;  •* 
special  manure  for  sugar  and  coffee.  He  clio  ^ 
dient  in  each  of  the  above  is  bone,  which  Tariau"-'; 
thus :— "  Green,"  or  butchers'  bones,  in  conseqnw  ■ 
their  containing  the  largest  proportion  of  fat,  '^^^ 
highest  value,  viz.,  from  £3  10s.  to  £4  per  ton.  JWjJ; 
store  bones  consist  of  a  mixture  of  honMholdaaJ''-'^ 
bnnes,  which  are  picked  up  by  collectors ;  vilne,  i-  ■  "■ 
to  £3  per  ton.  Boiled  or  steam  bones  vatjp"^/ 
according  to  the  t'me  they  are  boiled  or  ''*^  jL, 
only  partially  boiled,  with  some  fat  left  "^  }^ 
they  are  worth  about  £2  10s.  per  ton ;  if  o^tZ 
their  value  is  about  £2  per  ton ;  if  steamed  aBii?_ 
fectly  dry,  they  fetch  from  £2  10s.  to  £3  per  ton.  i»^ 
are  also  the  bones  of  sheep's  heads  and  *^f'^  „ 
collected  when  fresh  they  are  worth sbont £2  m-r 
ton ;  when  dried,  their  value  is  reduced  to £1  "* V,, 
per  ton.  The  above  quotations  are  subject  ^^  ^ 
of  supply  and  demand ;  they  may,  howcTer,  ''j~^ 
the  average  ruling  prices  in  Victoria.  Th^  /  talia 
important  source  for  manure  is  the  refa«e  of 
down  and  of  meat-preserving  estiWishnienta. 
differ,  in  so  far  as  the  first  contains  less  ''™" 'V  ^ 
meat  than  the  second.  At  the  boiling-do«n  «n»^ 
sheep  are  steamed  in  close  vats  of  wood  "^"Jjii^ 
purpose  of  gaining  the"  fat  or  tallow.  The  ""^.^ 
plan  is  adopted  at  the  Australa-sian  Jfr" ~"™'™- 
A  large  three-storey  building  is  close 


plan  is  adopted  at  the  Australa-sian  Mannret'jmp'^ 
A  Urge  three-storey  building  is  close  to  ^^f^^tn 
from  which  an  inclined  stage  is  "''f^^^TT^  ySK 


floor,  and  up  which  the  '^"^P '"*''"^',|IlnI»'' 
is  done  on  this  floor,  on  which  are  plMw  *" 
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holding  Tespectivelf  SSO,  350,  and  300  carcases.    When 

tlie  vats  are  filled,  steam,  at  25  lbs.  procure,  is  forced 

tlieireinto  for  a  period  of  eight  hours,  by  which  time  all 

'the  £at  is  separated  from  the  flesh  and  bones.    Water  is 

now  pumped  into  the  vat,  which  causes  the  tallow  to 

float  on  the  surface,  and  it  is  then  run  off  through  the 

tallow  cock  into  a  large  cooler  on  the  ground-floor,  where 

it  ia  allowed  to  cool,  and  any  water  or  other  matter  to 

settle  at  tlie  bottom.    The  tallow  is  then  run  into  casks, 

care  being  taken  that  it  should  not  be  hot,  and  that  it  be 

-well  stirred  before  the  casks  are  coopered-up,  and  also 

that  the  gravy  comes  off  before  the  tallow  is  run  in. 

Wliat  is  left  in  the  vat  is  the  refuse.    In  the  manufucture 

of    bone  manures,  the  bones,  in  whatever  state  they 

oome,  are  hoisted   by  engine-power   to   the  top-floor, 

-where  they  are  filled  into  vats  and  steamed.      Green 

bones  require  401bs.  pressure  of  steam  for  three  and 

a-haU  hours ;  dry  bones,  sheep's  heads,  and  trotters  from 

two   and  a-half  to  three  hours.  _  In  all  cases  the  bones 

must  be  turned  out  white  and  brittle.    After  the  process 

of  steaming,  the  tallow  and  gelatine  extracted  from  the 

bones  are  blown  off  through  the  bottom  cock.      The 

gelatine  comes  out  first,  and  is  run  into  a  large  wooden 

tank  ;  the  tallow  follows,  and  is  conveyed  into  a  wooden 

-vat  on  the  bottom  floor,  where  it  is  re-boiled  with  a  little 

'    Biilphnrio  acid,  ta  separate  the  fat  from  the  gelatine  ;  the 

'    latter  is  preserved,  as  it  forms  a  valuable  addition  to  the 

'   manure.    The  bones  having  been  steamed,  are  drawn 

'    from  the  -vat  on  to  the  second  floor,  where  they  lie  in  a 

'   heap  till  they  become  mouldy  and  perfectly  diy,  which 

'   occupies  from  one  to  three  weeks.  Gelatine,  the  principal 

*  source  of  ammonia,  is  thrown  upon  the  heap,  by  which 

^  the  value  of  the  manure  is  enhanced.    The  bones  are  now 

.  taken  to  a  mill,  containing  a  pair  of  rollers  -with  large 

teeth,  by  which  they  are  partially  crushed.    They  are 

■  then  hoisted  by  a  chain  of  iron  buckets  into  the  "  centri- 

■  fagal  revolving  mill,"  which  discharges  its  contents  into 
a  sieve  or  dresser,  also  revolving,  and  allows  the  stuff 

I    which  ia  fine  enough  to  &11  into  a  shoot,  which  carries  it 
[    to  the  bottom  floor,  from  whence  it  is  conveyed  to  the 
'     store-room.    The  stuff  which  is  not  fine  enough  empties 
!     itself  again  into  the  buckets,  which  carries  it  a  second 
I     time  to  the  upper  mill ;  and  so  on  till  it  is  crushed  fine 
enough  to  pass  through  the  holes  on  the  "  dresser." 
These  vary  in  size  for  every  kind  of  manure,  but  average 
about  three-sixteenths  of  an  inch.  The  bones  thus  manu- 
factured yield  a  (;ood  saleable  bone-dust.     In  some 
instances  sulphuric  acid  is  added  to  the  dust  for  making 
the  phosphates  soluble.    The  value  of  this  manure  is 
£6  10s.  per  ton.     Bone-meal  is  made  the  same  as  bone 
dust,  only  the  boles  in  the  dresser  are  covered  by  a  fine 
■wire  gauze,  which  makes  the  meal  much  like  flour ;  its  value 
is  £8  per  ton.   Animal  guano  is  entirely  manufactured 
fr.>m  the  refuse  of  the  boiling-down  and  meat-preserving 
establishments,  and  has  only  to  be  perfectly  dry  to  be  fit 
for  the  mill.     Value,  £5  10s.  per  ton.    Half-inch  bones 
are  manufactured  by  sending  the  residue  which  empties 
itself  out  of  the  dresser  through  a  sieve  having  half-inch 
holes.     Value,  £5  per  ton.    Phosphoric  potash  manure, 
potato  manure,  and  special  coffee  and  sugar  manures  are 
manures  of  which  the  manufacture  is  a  trade  secret,  and 
are  scarcely   important  enough  to    be    particularised. 
Superphosphate  is  an  addition  of  sulphuric  acid  to  bone 
dust.     This  manure  is  of  great  importance  in  Europe  ; 
but  owing  to  the  high  price  of  sulphuric  acid,  it  cannot 
at  present  compete   #ith  the  homo  manufacture.    Its 
value  is  about  £10  per  ton.    All  these  manures  should 
lie  in  a  heap  for  nearly  three  months  before  they  are 
sent  out,   as  the  natural  heating  process   they   then 
undergo  greatly  increases  their  quality  and  value.    It  is 
well,  in  the  steaming  of  bones,  to  classify  them,  as  the 
tallow  of  each  kind  of  bone  gives  a  different  market 
value.    The  average  price  for  bono-tallow  ia  from  £26  to 
£28  per  ton,  casks  included.    The  harder  and  lighter  the 
colour  of  any  kind  of  tallow,  the  more  it  will  be  worth. 
The  tallow  from  fresh  sheep's  beads  is  worth  from  £30  to 
jC31  per  too.    Bbeep's  trotton  sbQujid  ^ways  bo  ^^tsaaed 


by  themselves,  or,  better,  boiled  in  an  open  copper  by 
placing  a  steam  pipe  therein,  and  adding  enough  water 
to  cover  them.  The  oil  will  come  to  the  top,  and  should 
be  carefully  skimmed  off,  and  then  passed  through  a 
clean  cloth  into  casks  to  settle.  The  oil,  known  as 
neatsfoot  oil,  is  worth  about  6s.  per  gallon.  It  is  used 
for  tanning  and  saddlery  purposes,  aa  well  as  for  ma- 
chinery. The  first  exportation  of  bone-dust  from  Vic- 
toria commenced  in  1865,  and  was  valued  at  £79 ;  in 
1870,  3,353  tons  were  exported,  valued  at  £22,691 ;  and 
manure,  valued  at  £10,303. 


OBITUABT. 


Traneois  Forster, — ^The  fitmons  engraver,  Forster, 
member  of  the  Paris  Academy  of  Beaux  Arts,  whose 
death  occurred  recently,  was  born  at  Locle,  in  Switzer- 
land, in  the  year  1790,  went  to  Paris  at  fifteen  years  of 
age,  and  finally  became  naturalised  in  France,  ae  won 
the  second  Grand  Prix  de  Borne  for  engraving  at  nine- 
teen yean  of  age,  and  the  first  Prix  five  years  later.  He 
was  elected  amemberof  the  Academyintho  year  1841.  His 
great  ambition  was  the  reproduction  of  the  works  of 
Raphael,  and  amongst  his  most  important  plates  are  "The 
Three  Graces,"  "The  Virginand  the  Legend,"  and thetwo 
portraits  by  that  artist.  Of  his  other  works  the  follow- 
ing are  amongst  the  most  famous: — "The  Virgin,"  in 
bas-relief,  after  Leonardo  da  Vinci ;  "  Eneas  and  Dido,' 
and  "  Cephalos  and  Aurora,"  after  Guirin;  "  Francois  I. 
and  Charles  V.,"  after  Gros;  "St.  Cecile,"  after  Paul 
Delaroche ;  portraits  of  Albert  Durer  and  Henri  IV., 
after  Porbus,  of  the  Duke  of  Wellington,  after  Gerard, 
and  of  Queen  Victoria,  after  Winterhalter.  Forster  was 
an  indefatigable  worker,  and,  while  compelled  in  his 
early  period  to  stoop  to  ordinary  work  for  his  living,  he 
never  was  without  a  grand  subject  in  hand.  He  had 
studied  painting  as  well  aa  engraving  in  Paris,  but  found 
his  true  vocation  in  the  latter. 

Jules  Sohnorr. — This  artist  died  recently,  at  the  age 
of  78.  He  was  a  native  of  Leipzic,  but  studied  at  Vienna. 
From  1817  he  spent  ten  years  in  Uome,  generally  with 
Cornelius  and  Overback,  and  on  returning  to  Germany 
he  was  appointed  professor  in  the  Munich  Academy,  and 
employed  by  King  Louis  to  decorate  his  now  palare  with 
five  large  subjects  from  the  Niebelungenlied.  He  attei- 
wards  decorated  the  Salle  det  reeeptiotu  with  five  immense 
paintings,  representing  episodes  in  the  lives  of  Charle- 
magne, fiarbarossa,  and  Budolph  of  Hapaburg.  In 
1846,  Schnorr — his  full  name,  by  the  way,  was  Jules 
Schnorr  von  Karoldsfeld — was  made  professor  at  the 
Dresden  Academy,  and  eventually  Director  of  the  Boyal 
Museum  there.  Schnorr  painted  also  a  ^reat  number  of 
religious  works,  and  furnished  illustrations  for  a  mag- 
nificent edition  of  the  Bible,  for  Cotts't  "Nieblnngen," 
and  for  other  works. 


NOTES    oisr    SCIEirCE. 


The  frequent  occurrence  of  thunderstorms  renders  the 
observation  of  lightning  by  the  spectroscope  a  matter  of 
comparative  facility.  Mr.  Procter,  writing  from  Pen- 
rith, records  in  A'atun  some  observations  made  by  him 
during  II  thunderstorm  in  Patterdale.  Among  other 
lines  in  the  lightning  Bpectrum  he  siiw  one  repeatedly 
near  D,,  and  about  the  centre  of  the  bright  yellow  band 
between  the  two  masses  of  atmospheric  absorption  lines 
in  that  neighbourhood.  He  also  saw  the  line  near  i ; 
besides  which  he  repeatedly  saw  a  continnods  spectrnm 
-with  bright  bands,  which  might  have  boon  the  low  tem- 
perature pitfOjjen  spectrqmi  ttlthou^h  of  tliis  be  -woa  U9« 
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certain.  He  conceives  that  there  is  no  donbt  that 
lightning  gives  two  different  spectra,  one  of  brigbtlines, 
and  the  other  continuous.  It  is,  however,  possible  thnt 
the  latter  is  identical  with  the  former,  the  lines  being 
much  expanded ;  hut,  so  fir  as  he  has  been  able  to  per- 
ceive, he  does  not  think  this  is  the  case.  A  subsequent 
observation  causes  him  to  doubt  if  the  band  spectrum 
above refurred  to  bo  the  ordinary  nitrogen  band  spectrum. 
There  is  no  doubt  that  this  topic  will  be  fully  discussed 
at  the  forthcoming  meeting  of  the  British  Association. 

The  large  telescope, "  The  Great  Melbourne,"  made  by 
Messrs.  Oruble,  of  Dublin,  for  the  Victorian  Government, 
is  now  reported  to  be  doing  valuable  work  in  the  southern 
hemisphere.  It  had  much  to  contend  against  during  its 
infancy.  The  reflectors,  two  of  which  were  furnished 
with  the  instrument,  having  received  a  coating  of  shellac 
varnish  to  protect  their  delicately-figured  and  polished 
surfaces  during  the  voyage  to  Australia,  were  on  their 
arrival  subjected  to  a  kind  of  treatment  that  would  canse 
opticians  to  shudder,  being  first  treated  with  methylated 
spirit,  and  afterwards  swabbed  with  water,  in  order  to 
efiect  the  removal  of  the  protecting  varnish.  After  this 
it  was  scarcely  to  be  wondered  at  uiat  the  surface  of  one 
of  the  mirrors  was  hinted  to  he  imperfect  in  respect  of 
polish.  The  eye-pieces,  too,  were  reported  to  have  re- 
ceived some  alterations  suggested  by  the  observer,  but 
which,  in  the  estimation  of  the  makers,  seriously  efiected 
their  efficiency.  These  difficulties  appear  now  to  have  all 
been  successftilly  overcome,  and  at  a  recent  meeting  of 
the  Royal  Society,  under  whose  auspices  the  telescope 
was  constructed,  it  was  reported  that  some  photo- 
graphs of  the  moon  had  been  obtained  by  its  means  better 
than  any  of  which  they  had  previous  knowledge.  Some 
exquisite  photographs  of  the  moon,  taken  with  this 
telescope  before  it  was  despatched  to  Australia,  are  for 
■ale,  at  a  small  price,  as  transparencies  for  the  magic 
lantern,  at  the  shops  of  several  philosophical  instrument 
makers  and  opticians  in  London,  and  so  exceedingly 
sharp  are  these  pictures,  that  they  bear  to  be  magnified 
by  the  lantern  to  twelve  or  fourteen  feet  in  diameter. 

Hicroscopists  will  be  glad  to  learn  that  the  capabilities 
of  the  microscope  have  been  greatly  developed  of  late. 
Mr.  Wenham,  whose  invention  of  the  binocular  micro- 
scope, and  whose  improvements  in  the  construction  of 
object-glasses  have  afforded  so  great  facilities  for  micro- 
scopic research,  h»s,  for  the  past  few  months,  been  en- 
gaged in  a  further  simplification  of  the  object-glasses 
of  this  instrument,  especially  those  of  the  higher 
powers.  The  great  improvement  formerly  effected  by 
Mr.  Wenham  consisted  in  substituting  a  single  lens  for 
the  triplet  which  had  hitherto  formed  the  anterior  ele- 
ment of  the  three  combinations  which  went  to  form  a 
first-class  microscopical  objective.  The  anterior  glass 
had  its  aberrations  corrected  by  the  centre  one,  which 
was  over-corrected  for  this  purpose.  In  this  way  the 
anterior  lens,  or  group  of  lenses,  was  reduced  by  four 
surfaces,  one  element  now  taking  the  plstce  of  three,  the 
errors  of  construction  being  reduced  in  a  corresponding 
degree.  Mr.  Wenham's  more  recent  efforts  have  been 
directed  to  a  still  further  simplification  of  the  objective, 
and  he  has  now  succeeded  in  doing  with  the  posterior 
element  of  the  combination,  which  up  to  this  time  has 
also  been  a  triplet,  what  he  formerly  did  with  the  anterior 
one — viz.,  discarded  two  of  the  lenses  of  which  it  was 
composed,  and  making  a  single  lens  answer  instead. 
Thus,  by  having  a  single  front  and  back  lens,  a  great 
degreeofsimplicity  has  been  imported  into  theConstruction 
of  object  glasses,  with  a  decided  improvement  in  their 
defining  powers,  the  result  of  which  will  be  thatnotonly 
can  they  be  constructed  at  a  lower  price,  but  with  greater 
excellence  than  heretofore.  Mr.  Wenham  has  also  just 
introduced  a  mode  of  illuminating  opaque  objects,  so  as 
to  permit  of  their  being  examined  with  the  highest 
powers  of  the  microscope.  The  light  from  the  mirror  is 
transmitted  through  the  usual  sub-stage  condenser,  but 
between  that  condenser  and  the  object  there  is  placed  a 


small  cylinder  of  glass,  one  side  of  wUch  is  so  berdltj 
that  the  rays  which  pass  upwards  are  reflected  tvay  t« 
one  side,  and  enter  the  slide  in  a  very  oblique  minner. 
Some  of  these  oblique  rays  are  transmitted  opwudi 
through  the  slide  and  are  lost ;  others,  however,  an  n- 
flectcd  from  the  surface  of  the  thin  glass  cover,  and  tli« 
illuminate  the  upper  side  of  the  object.  It  will  thai  It 
apparent  that  as  the  object  is  illuminated  &om  bdo«,  la 
object  glass  of  the  shortest  possible  focus  may  be  rati. 
Hitherto  the  examination  of  opaque  objects  has  been  «•• 
ducted  with  low  powers ;  by  this  invention  the  higM 
powers  now  constructed  may  be  used. 

Tarious  expedients  have  been  had  recourse  to  in  oris 
to  neutralise  the  vapour  of  mercury,  with  which  it  ii 
now  well  known  every  part  of  the  atmosphere  in  nwoi 
and  workshops  where  operatione  requiring  merciuy  in 
conducted  is  saturated.     In    even  the  best  venlStted 
establishments  for  silvering  glass,  the  skin,  hair,  benl 
and  clothes  of  the  workmen  are  thoroughly  impregutM 
with  these  invisible  fumes.    To  nentraluse  the  Tsponr  of 
mercury,  sulphur  vapours  have  been  proposed,  iod,  to 
some  extent,  used,  the  two  vapours  combining,  and  fonf 
ing  a  third  innocuous  compound.     As  experimeati  ooi- 
ducted  with  these  vapours  have  proved  &tal  wbea  i^ 
plied  to  some  of  the  lower  animals,  it  is  now  pRft*' 
to  substitute  chlorine  for  the  sulphur  fbimoly  «"i 
The  most  convenient  way  to  apply  this  elemeot  ii  h 
sprinkle  chloride  of  lime   over  the  floor  of  tkt  m* 
infected,  when  the  chlorine  will  immediately  eawl 
with  the  mercury,  forming  sub-chloride  of  nuM?;,' 
calomel.    It  is  believed  that  tiie  very  small  f^^ 
that  would  be  formed  would  have  no  ill  efli*  •* 
lungs  of  those  who  breathed  an  atmosphere  «jitfi 
such  an  amount  of  mercuric  chloride,   but  eipow* 
will  be  required  to  decide  this  point. 

An  invention,  or  more  properly  a  new  applicttiMi"* 
well-known  fact,  has  recently  been  patented  in  A""*^ 
The  originality  of  the  special  application  will  stribiw* 
readers.  Every  person  knows  that  when  in  ?'"*' 
current  is  transmitted  through  a  fine  platinnm  vin,  tM 
wire  becomes  red  hot.  The  patent  in  question  i» foj'* 
utilising  of  this  principle  for  the  purpose  of  •'""■"SjTj 
Hence  we  may  now  have  the  saving  of  timber  ™'j'*' 
without  a  saw.  Dr.  Robinson,  the  patentee,  wM  Wj" 
this  novel  application  of  electricity  by  obeerri^  t" 
facility  with  which  a  platinum  wire,  when  i»i«»  t"  ' 
white  heat,  effected  the  removal  of  tumours,  and  cm  iB 
way  into  the  living  flesh.  It  is  anticipated  that  ^"^ 
of  this  invention,  which  requires  only  a  simple  qjunW 
battery,  trees  will  be  felled  and  divided  into  log«i »»' 
other  operations  of  a  similar  nature  performed. 


OEHEBAL   HOTB& 


Kew  Zealand  Flax.— In  the  letter  of  Mf-^^ 
published  in  the  Journal  last  week,  the  word    w^ 
densed,"in  line  13,p.  763,  shouldhave  been"ooajl<w»* 
and  the  word  ."  travelling,"  line  41,  »hould  M»e  w" 
"  towelling."  « 

TelegrapUe  SdUMtion.— The  directors  of  tie  tdjj 
graphic  lines  of  l<'rance  have  recognised  ~*  """^-jj 
necessity  of  improving  the  theoretical  '""',1*"^- 
knowledge  of  ito  clerks,  and  with  this  view  dein«n<|JJ 
courses  of  telegraphy  have  been  arranged  m        . 
chief  tovms,  at  which  the  attendance  of  the  ^L'rf 
is  obligatory.    In  addition  to  this,  a  "P"""  i^J^ho 
instruction  is  to  be  opened  in  Paris,  ao^''"''*  -f^jiD 
have  most  distinguished  themselves  in  the  P^J^^IV 
be  sent  to  the  capital  to  complete  their  ""^Jlr^^ 
couraea  are  all  to  oommenee  on  the  first  of  Ono 
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Sir  Blehard  Wallace  has,  it  is  said,  offered  to  erect 
flfty  drinking-foantains  in  the  city  of  Paris,  and  has 
sent  photographs  of  the  model  prepared  for  the  purpose 
to  the  Monicipol  Council, 

XcenoB^in  tiMOoannptlonof  Cotf.— A-conespondent 
of  the  BuiUer  says : — "  Will  yoa  allow  me  to  ask  some 
of  your  readers  in  the  cooking-stoTe  line,  if  it  woold  not 
be  possible  to  retain  and  utilise  the  large  amount  of  gas 
usually  allowed  to  go  up  tbo  chimney  P  I  confess  that  I 
do  not  imderstand  all  the  process  of  gas-making,  hut  it 
strikes  me  that  the  ooal  burned  in  an  ordinary  kitcheaer 
ought  to  light  the  house ;  and  if  any  ene  would  produce 
a  store  to  accomplish  that  end,  I  think  his  fortune  would 
he  made." 

The  ColMiy  of  YietoriA. —  Further  returns  of  the 
census  of  the  colony  of  Victoria,  taken  on  the  2ad  of 
April,  1871,  hare  been  laid  before  the  Parliament  at 
Hfelbonme.  From  them  it  appears  that,  of  the  total 
population  of  731,628  in  the  colony  on  that  date,  401,050 
were  males,  and  360,478  were  females;  the  Chinese 
numbered  17,906,  of  whom  17,890  were  male*  and  36 
females;  and  the  aborigines  1,330,  of  whom  784  were 
males  and  546  were  females.  There  were  150,618  occu- 
pied and  6,997  unoccupied  habitations  in  the  colony,  and 
866  in  course  of  erection.  Since  1861  the  males  increased 
by  22  percent.,  and  the  females  by  66' 13  per  cent.  The 
nnmbm'  of  electors  of  the  Lfgislative  Assembly  elector- 
ates is  put  down  at  127,668,  and  of  the  Legislative 
Council  electorates  at  22,368.  The  population  in  the 
cities,  towns,  and  boroughs  was  374,160,  the  males  ex- 
ceeding the  females  by  6,700.  The  increase  of  popula- 
tion in  the  mining  districts  since  1861  is  42,247.  There 
-were  38,588  occupiers  of  land,  who  held  36,928,104 
acres,  of  which  28,694,312  were  returned  as  rented  from 
the  Crown,  and  1,853,404  as  rented  from  private  persons ; 
while  the  freehold  occupations  were  returned  as  amount- 
ing to  6,380,388  acres.  Nearly  20,000,000  acres  were 
stul  unoccupied.  There  were  under  cultivation  804,608 
acres.  The  number  of  holdings  from  1  to  6  acres  in 
extent  was  6,595;  from  6  to  15,4,770;  from  15  to  30, 
4,263;  from  30  to  100,  10.112;  from  100  to  350,  9,796; 
and  from  350  to  1,000,  2,674 ;  and  there  were  61  hold- 
ings of  100,000  acres  and  upwards,  containing  11,294.150 
acres.  Of  the  804,608  acres  under  cultivation  646,326 
were  in  holdings  from  60  to  1,000  acres  in  extent.  The 
proportion  of  the  gross  area  of  land  under  cultivation  to 
the  gross  areain  occupation  was  2'18per  cent.  There  were 
in  Uke  colony — 209,025  horses,  212,193  milch  cows, 
KifiZi  other  cattle,  10,477,976  sheep,  188,109  pigs,  and 
122,164  goats.  The  live  stock  numbered  6,641,023  in 
1861,  and  11,643,837  in  1871.  Between  the  two  periods 
the  number  of  sheep  was  almost  doubled,  having  been 
6,780,806  in  1871.  The  increase  in  cattle  has  not  been 
Tery  marked.  Horses  and  pigs  have  increased  in  even 
greater  proportion  tlian  sheep.  The  number  of  geese 
was  83,025,  of  ducks  137,365,  of  fowls  1,636,782,  and  of 
'  turkeys  62,766.  The  table  showing  the  religions  of  the 
people  gives  267,835  Episcopalians  (including  6,997 
Protestuitsnot  otherwise  defined),  112,983  Presbyterians, 
94,220  Wesleyan  Methodists,  18,191  Independents  or 
Congregationalists,  16,311  Baptists.  10,559  Lutherans 
and  German  Protestants,  3.640  Christians  (Church  of 
Christ),  93  Koravians  and  United  Brethren.  1,432  Cal- 
Tinists  and  Calvinistio  Methodists,  333  members  of  the 
Society  of  Friends,  1,016  Unitarians,  1.028  other  Pro- 
teotants,  170,620  Catholics  (including  3,162  Catholics 
not  otherwise  defined),  278  Catholic  and  Apostolic 
Charvh,  332  Greek  Church,  285  Israelites  and  Christian 
Israelites,  97  Uormons  or  Latter  Bay  Saints,  3,671  Jews, 
18,392  of  other  sects  (including  17,650  Pagans),  2,737 
of  no  denomination,  2,150  of  no  religion,  6,560  unspeci- 
fied, and  9,935  who  objected  to  state  their  religion. 
From  the  table  showing  Uie  birthplaces  of  the  people  it 
appears  that  829,597  were  bom  in  Victoria,  28,669  in 
other  Australian  colonies  and  New  Zealand,  164,287  in 


England,  6,614  in  Wales,  66,210  in  Scotland,  100,468  in 
Ireland,  3,870  in  other  British  possessions,  and  16,637  in 
Continental  Europe  and  the  French  colonies  (of  whom 
8,996  are  from  Germany). 

The  £nphratei  Valley  Batlway. — The  report  of  the 
Select  Committee  appointed  to  examine  and  report  upon 
this  subject  has  been  issued.  The  Committee  state  that 
the  evidence  which  they  have  taken  has  satisfied  them 
that  there  is  no  insuperable  obstacle  in  the  way 
of  the  construction  of  a  railway  from  some  suitible  port 
in  the  Meditcrranoan  to  some  other  suitable  port  at  or 
near  the  head  of  the  Persian  Gulf ;  that  there  is  more 
than  one  port  which  might  bo  selected  at  either  ehd  of 
the  line  ;  that  there  are  several  practicable  routes  ;  that 
there  would  be  no  difliculty  in  procuring  the  necessary 
supply  of  labour  and  materials  for  conBtructing  a  rail- 
way; and  that  there  need  be  no  apprehension  of  its 
being  exposed  to  injury  by  natives,  either  during  the 
process  of  its  construction  or  after  it  shall  have  been 
completed.  They  find,  too,  that  there  is  reason  to  ex- 
pect the  snnction,  if  not  the  active  concurrence,  of  the 
Turkish  Government  in  any  well-conceived  project  that 
may  be  presented  to  them.  The  Committee  have  arrived 
at  the  conclusion  that  there  is  no  probability  of  any  line 
being  constructed  by  unassisted  private  enterpriM,  but 
they  observe : — "  There  can  be  no  doubt  that  if  the 
Government  of  England  were  to  give  ita 
support,  in  the  form  of  an  adequate  guarantee,  the 
Turkish  Government  would  give  its  general  counte- 
nance to  the  undertaking,  whatever  might  be  the 
route  that  was  chosen.  It  is  the  opinion  of  many  very 
competent  witnesses  that  it  would  be  worth  the 
while  of  this  country  to  give  such  a  guarantee,  even 
though  it  should  involve  a  considerable  pecuniary  sacrifice. 
Others  are  of  a  different  opinion ;  and,  though  admitting 
that  England  would  derive  certain  advantages  from  the 
opening  of  a  railway  through  Mesopotamia,  do  not  con- 
sider that  these  advantages  would  be  of  sufficient  im- 
portance to  justify  a  serious  national  expenditure."  The 
committee  quote  a  correspondence  laid  before  them  by 
Sir  George  Jenkinson,  which  took  place  between  that 
gentleman  and  Musums  Pasha,  from  which  it  appears 
tiiat  the  Turkish  government  would  be  disposed  to  enter- 
tain favourably  any  proposal  which  her  Majesty's  govern- 
ment might  make  for  the  construction  of  a  railway  under 
the  control  of  a  mixed  committee  appointed  jointly  by 
the  two  governments,  with  funds  to  be  raised  by  a  loan 
contracted  by  the  Turkish  government,  and  partially 
guaranteed  by  the  government  of  England.  The  Com- 
mittee are  decidedly  of  opinion  that,  if  any  steps  are  to 
be  taken  towards  the  construction  of  a  line,  the  best 
course  will  be  for  her  Majesty's  government  to  place 
themselves  in  communication  with  the  government  of 
Turkey,  with  a  view  to  some  arrangement  of  the  nature 
proposed.  They  think  that  £10,000,000  would  fcover  the 
expenses  of  the  shortest  route  proposed.  In  conclusion, 
the  report  says: — "Speaking  generally,  yonr  Committee 
are  of  opinion  that  the  two  routes,  by  the  Ked  Sea  and 
thp  Persian  Golf,  might  be  maintained  and  used  simul- 
taneously ;  that  at  certain  seasons  and  for  certain 
purposes  the  advantages  would  lie  with  the  one,  and  at 
other  seasons  and  for  other  purposes  it  would  lie  with 
the  other ;  that  it  may  fairly  be  expected  that  in  process 
of  time  traffic  enough  for  the  support  of  both  would 
develop  itself,  but  that  this  result  must  not  be  expected 
too  soon ;  that  the  political  and  commercial  advantages 
of  establishing  a  second  route  would  at  any  time  be 
considerable,  and  might,  under  possible  circumstances, 
be  exceedingly  great ;  and  that  it  would  be  worth  the 
while  of  the  English  government  to  make  an  effort  to 
secure  them,  considering  the  moderate  pecuniary  risk 
which  they  would  incur.  They  believe  that  this  may 
beat  be  done  by  opening  communications  with  the 
government  of  Turkey  in  the  sense  indicated  by  the 
semi-official  correspondence  to  which  they  have  already 
drawn  attention." 
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The  Joiners'  Company  and  Technical  Edneatimi. — 
The  prizes  awarded  to  the  candidatea  in  the  competitiona 
organised  by  the  Joiners'  Company  were  distributed  at  a 
court,  held  at  Gnildhall,  on  Thursday,  the  1st  inst.  The 
master,  Hr.  J.  Johnston,  jun.,  presided ;  and  the  wardens 
present  were  Mr.  ^Vynter,  jun.,  and  Mr.  H.  L.  Phillips. 
In  presenting;  the  first  prize  to  Mr.  W.  Hodges,  of  Uie 
Spitalfields  School  of  Art  (for  original  design),  the  master 
said  he  had  to  express  the  gratitude  of  the  court  that 
such  beautiful  specimens  had  come  before  them.  They 
had  offered  these  prizes  to  induce  those  who  were  train- 
ing for  skilled  trades  to  do  all  in  their  power,  not  simply 
to  raise  themselves  to  distinction  in  their  own  branch  of 
art,  but  to  raise  the  national  character.  The  other  prises 
£rom  this  school  were  to  Messrs.  T.  Buss  and  W.  Shuter. 
The  first  prize,  in  building  construction,  was  awarded  to 
Mr.  W.  Q.  B.  Lewis,  student  at  the  Charterhouse  School 
of  Art  for  two  and  a-half  years.  These  designs 
were  sent  by  ten  students.  The  other  prize  for 
this  school  was  gained  by  Mr.  F.  AnseU.  There 
were  three  prize-takers  from  the  Birkbeck  School 
of  Art,  Messrs.  T.  V.  J.  Sennett,  W.  H.  Sweet,  and 
B.  C.  Miller,  the  latter  being  for  mouldings  applicable 
to  ceilings.  The  prizes  consisted  of  books  on  archi- 
tecture and  cases  of  mathematical  instruments.  The 
master  addressed  a  few  words  of  encouragement  to  the 
candidates  on  their  leaving.  He  said  it  would  be  for 
them  to  show  to  all  around  that  they  were  industrious 
and  persevering,  and  would  make  the  beat  of  surrounding 
circumstances.  Nothing  good  and  nothing  great  could 
be  achieved  without  these  qualities.  They  should  show 
they  were  determined  not  to  "  scamp  "  uieir  work,  but 
raise  each  one  hia  branch  of  industry  in  the  eyes  of  the 
world.  Mr.  Bedford  thanked  the  master  for  distributing 
the  prizea,  and  aaid  that  he  himself  had  never  felt  prouder 
of  their  old  company  than  now,  when  he  aaw  it  engaged 
in  the  work  of  that  day.  The  maater  replied,  hopmg 
that  all  auoceeding  mastera  would  take  as  great  pleasure 
in  such  a  work  as  he  had.  He  thought  that  they  were  well 
carrying  out  in  it  the  principles  on  wWh  that  company 
was  formed. 

Tnie  of  Konte  Video. — Cooaol  Monro,  in  hia  report 
on  the  trade  of  Monte  Video  for  the  ^ear  1871,  which 
has  lately  been  iaaued,  states  that  with  the  constant 
means  of  communication  with  Brazil,  Europe,  the  United 
States,  and  the  Pacific  ports  which  the  Bepublic  now 
enjoys,  affording  abundant  marketa  for  its  produce,  with 
plenty  of  individual  capital,  and  no  want  of  men  of 
talent  and  practical  experience  to  carry  out  enterprise, 
uniting  the  advantage  to  the  country  with  their  own,  it 
is  truly  deplorable  that  party  interests  should  paralyse 
its  reaourcea  and  prevent  its  prosperity.  Aa  an  illus- 
tration of  the  employment  of  capital  directed  by  practical 
talent,  he  takes  the  example  of  the  important  eatablish- 
ment  of  Liebig's  "  Extractum  Camis,"  at  Fray  Bentos, 
on  the  river  Uruguay.  This  business  has  exported,  in 
the  eight  months  of  the  working  season  of  1871, 
570,000  lb.  of  the  essence  of  meat,  produced  firom  the 
slaughter  of  122,075  cattle,  and  of  the  value  of  £330,000. 
It  has  also,  in  addition  to  the  principal  object  of  ex- 
portation, sent  away  124,000  hides,  300,000  horns,  1,000 
tons  of  bones.  6,232,000  lb.  of  jerked  beef,  2,000  tons  of 
tallow,  and  25  tona  of  hair,  besides  a  great  variety  of 
other  Saladero  produce.  The  amount  of  salt  used  in 
these  works  in  tbe  season  waa  3,000  tons,  and  the  con- 
sumption of  coals  3,000  tons.  The  number  of  ships 
employed  in  the  exclusive  carrying  business  of  the 
company  waa  62  in  the  year  1871.  An  English  enter- 
prise at  Colonia,  a  small  port  of  the  Bepublic,  has  corn- 
commenced  (the  past  year)  the  exportation  of  meat  pre- 
served in  the  same  manner  as  the  Australian  preserved 
meat,  of  which  about  1,000  caaea,  containing  721b.  each, 
have  been  sent  to  England,  and  if  sold  at  the  rate  of  4d. 
the  pound,  will,  it  is  said,  be  a  remunerative  trade  to  the 
exporter.  The  experiment  of  exporting  live  cattle  to 
England  has  not  been  repeated,  the  mortality  suffered 
pn  the  voyage  from  oveicrowding  baviag  tendered  tbe 


venture  an  nnprofitable  one,  thon^  with  fnpedr 
adapted  steamers,  it  is  still  believed  uiatthe  tnae  voald 
ancceed,  and  it  is  probable  the  experiment  will  be  re- 
peated when  the  state  of  the  conntiy  will  admit  of  tlu 
gathering  the  cattle  with  greater  aafety. 

Topogntphy  and  Antiquitias  of  Faria.— A  fsv  yam 
before  the  tdl  of  the  Empire,  Baron  Hanwmiinii  mo- 
menced  the  compilation  of  a  complete  hirtory,  nologicil, 
topographical,  and  antiquarian,  of  the  city  of  rsrii,  ud 
ten  or  eleven  volumea,  containing  the  topo^phy  of  old 
Faria,  the  history  of  important  manuwripti,  ud  th 
geology  of  the  Seme,  were  pnbliahed  before  the  brakii; 
out  of  the  war.  It  ia  now  propoaed  to  complete  it 
work,  which,  it  ia  eatimated,  wul  make  forty  or  man 
volumes,  and  coat  between  three  and  four  thosud 
pounds.  The  mass  of  materials  is  very  \iigt,  u  tin 
work  is  to  include,  in  addition  to  the  topo^jn^jul 
history  of  the  dt^,  the  aeals,  arma,  inaignii,  linm 
and  other  memorials,  from  liie  earliest  date  to^ 
preaent  day.  It  ia  highly  creditable  to  the  snthoritia, 
who,  aurrounded  with  oifiSculties  of  all  kinds,  Oaa  td 
time  and  money  for  the  completion  of  hiitoiksl  ai 
artiatio  recorda  like  the  work  in  question. 

Teehsioal  Isstmction  and  FroteotioB.-The  Oiaf 
Tribune,  of  the  8th  July,  has   the  followiiig:- "i 
generation  ago  it  was  our  boast  that  American  la^ 
men  were  the  best  educated,  and  hence  thetacAiM 
artisans  in  the  world.     The  child  who  bai  inn  > 
muihood  since  then  has  seen  them  outatripptia"* 
apeciality  after  another,  by  their  Fruaaian,  ai  tta, 
and  Dutch,  and  Engliah  rivala.      The  lattir""" 
fearful   that  they   may  fall   behind  their  Wei* 
competitors.  They  are  founding  and  endowiB(WB<>' 
sehoola,  after  the  Clerman  model.     In  then  > "!  * 
taught  the  rudimenta  of  an  education,  and  _ii  ft>i  <" 
very  early  age,  put  into  practical  training  fa  i* 
particular  trade.     If  the  Engliah  think  »Ji«*^^ 
behind  others  in  the  progress  of  industrial  kno»W^ 
is  evident  that  we  are  a  score  of  yeaia  behind  that,™ 
weighted  with  the  purblind  poUcy  of  prolw**,  "r 
the  least  provision   for  the  education  of  "'■•'^ 
Christendom.     The  men  themselves  have  o**   j 
tiiey  could ;  but  when  tedmical  schools  are  iWi  * 
protection  is,  what  can  they  do  f  " 

The  Oonaerratoire  of  Paiia,— The  male  and  bak 
pupila  of  the  pianoforte  claaa,  datu  di  Titndt  ib  <^ 
especially  for  execution,  compete  with  each  <^~*'jT^ 
ianot  the  case  in  moat  of  the  claaaeaof  theooMar»»»^ 
Thia  ia  one  of  the  most  important  and  '•'S*' "'j 
classes ;  and,  this  year,  the  femalepupils  '*"J^ 
away  the  whole  of  the  prizes.  There  were  "  ^^ 
petitoTB  in  all,  and  U  medals.  The  oo""™"?,^ 
annual  examinations  has  brought  out  t''*^.  "z 
history:— Last  year  M.  Delle  Sedie  resigned  hup 
fessorship  in  the  Conservatoire,  and  a  •"^S^ 
composed  of  six  or  seven  female  pupils, »»»  "t"^ 
Madame  Pauline  Viardot,  and  accepted  ">"»"Irrt, 
tion,  at  the  desire  of  M.  Ambroiae  """""^f:  ^ 
last  quarterly  examination,  aix  weeks  or  so  oeKw  ^ 
public  competitions,  Madame  Viardot  •»*  ^'"°v  ^ 
company  her  pupilis,  who,  after  going  ™""*S.^ 
exercises  to  show  the  mechanical  P""''?^^?^! 
attacked  some  of  the  finest  morceaux  of  "'.r*^|, 
Handel,  but  principally  the  latter.  The  conB",«»j. 
enthuaiaatic  at  the  success  of  Madame  "f^lVUrtta* 
ing,  but  the  lady  professor  asked  as  a  'P***^?!  ^  got 
her  pupils  should  not  compete  this  year,  ''Jv^  ^^ 
wish  to  see  them  leave  the  Conaervatoue oiHu°^jj^ 
execution  and  atyle  were  perfected.  Then  j^tiiag 
tofore  been  many  complainta  of  the  """""""Lied  6i» 
in  these  and  other  clasees,  especially  as  ^^^^^  jt 


aeleotion  of  the  piecea  placed  before  U"  ,'f^jj«i  tttit 
ia  evident  that  Madame  Viardot  ii  qui**  °*^^  b* 
auch  things,  if  aaid  in  future  of  her "»*'i!j  (« |1» 
true.    The  examining  jury  perfectly  C090«n" 
•mvt  of  liadaim  Viaraoti 
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AVN0II5CEMEHTS  BY  THB  COUHCIL. 


SHIPS'  LIFEBOATS. 


The  Council  have  received  and  approved  the 
following  report  of  the  Committee  appointed  to 
consider  the  models  sent  in  competition  for  the 
prize  offered  for  Improved  Ships'  Lifeboats, 
consisting  of — Major-General  Eardley- Wilmot, 
R.A.,  F.R.8.,  Chairman  of  Council ;  Vice- 
Admiral  Sir  Edward  Belcher ;  Bight  Hon.  G.  J. 
Goschen,  M.P. ;  Mr.  Thomas  Gray;  Lord 
Henry  G.  Lennox,  M.P. ;  Mr.  Richard  Lewis ; 
Captain  Nisbet;  Vice- Admiral  Ommanney,  C.B., 
F.R.S. ;  Mr.  E.  J.  Reed.  O.B.;  Admiral  Ryder, 
O.B. ;  Mr.  Seymour  Tevdon  ;  Captain  Tovnbee; 
Oapt.  Ward,  R.N. ;  Lieutenant  0.  P.  Wilson, 
and  Captain  H.  Tyler. 

The  actual  trials  of  the  boats  built  in  accord- 
ance with  the  selected  models  took  place  on  the 
Slst  of  July,  in  the  Regent's-canal  Docks,  Lime- 
hoase,  in  the  presence  of  Mr.  Thomas  Gray, 
Captain  Nisbet,  Vice- Admiral  Ommanney,  C.B., 
P.K.S.,  Vice-Admiral  Ryder,  C.B.,  Mr.  Seymour 
Tenlon,  Captain  Toynbee,  Captain  Ward,  Lieut. 
C  P.  Wilson,  R.N.,  and  Major-General  Eardley- 
Wilmot,  K.R.S.  At  a  subsequent  meeting  of  the 
Committee  the  following  report  was  unanimously 
agreed  to: — 

The  Committee  on  Ships'  Lifeboats  have  now  to 
make  their  final  report  and  recommendations  to  the 
Council  of  the  Society  of  Arts. 

Before  proceeding  to  estimate  the  relative  degrees  in 
which  the  fire  competing  lifeboats  meet  the  pre-arranged 
xeqairementa,  the  Committee  beg  to  observe  that  the 
triaU  on  the  Slst  Jul^  sofficiently  established  the  folio w- 
ing  rules  for  their  gmdaoce : — 

1.  That  to  meet  the  first  requirement  above  referred 
to,_  viz.,  sufiScient  baoyanoy  to  be  manageable  after 
being  filled  by  a  heavy  sea,  it  is  indispensable  that 
a  much  larger  amount  of  eztia-baoyancy,  by  enclosed 
air,  be  provided  than  exists  in  ordinary  ships'  lifeboats  at 
the  present  time. 

2.  That  to  meet  the  fifth  reqairement,  viz.,  lateral 
stability,  and  also  to  promote  steadiness  in  a  heavy  sea, 
it  is  indispensable  that  as  large  an  amount  of  that 
buoyancy  be  distributed  along  the  sides  of  the  boat  as  is 
compatible  with  the  efficient  management  of  the  oars  and 
ample  accommodation  for  passengers. 

3.  That,  for  similar  reasons,  to  give  longitudinal 
stability,  and  prevent  the  water  shipped  in  a  heavy  sea 
from  nisbing  to  either  end  of  a  boat,  and  thereby  snb- 
mergiag  it,  as  large  an  amount  as  is  practicable  of  end- 
buoyancy  should  be  provided. 


4.  That,  in  order  to  check  as  much  as  possible  the 
motion  of  all  water,  and  to  confine  it  in  tho  centre  of  the 
boat,  where,  to  a  great  extent,  it  acts  as  buUast,  and 
promotts  steadiness,  the  inner  sides  of  the  side  and  end 
cases  or  compartments  shonid  be  perpendicular. 

6.  That,  arising  from  the  foregoing  conclusions,  if  a 
lifeboat  be  expected  to  meet  the  3rd  requirement,  viz., 
"  fitness  for  ordinary  use,"  the  Committee  consider  that 
it  should  be  attained,  not  by  either  ouiitting  or  re- 
ducing in  amount  the  side  air-buoyancy,  but  by  having 
it  contained  in  portable  water-tight  cases  or  boxes,  con- 
furming  to  tha  shape  of  the  boat  s  sides,  and  fitting  close 
to  them,  and  so  fitted  that  they  might  be  readily  and 
quickly  removed  shonid  the  boat  be  required  to  carry 
Ciirgo  when  in  harbour,  and  as  easily  and  quickly  re- 
pluced  on  a  vessel  proceeding  to  sea,  in  readiness  to 
meet  any  sudden  emergency,  such  as  wreck,  fire,  col- 
lision, or  the  springing  a  leak. 

6.  Lastly,  the  Committee  are  of  opinion  that,  although 
necessarily  at  an  increase  of  coat,  they  see  no  difficulty 
in  vessels  of  every  size,  from  the  small  coaster  to  the 
great  ocean  steamer  or  clipper  ship,  being  provided  with 
boats  adequately  possessing  all  the  requirements 
originally  laid  down  by  them.  And  they  earnestly  hope 
that  the  Board  of  Trade,  in  fulfilment  of  the  trust  com- 
mitted to  it  by  the  "Merchant  Shipping  Act,"  and 
looking  to  the  importance  of  the  subject,  may  feel 
able  to  enact  some  rules,  such  as  the  enforcement  of  a 
given  proportional  amount  of  side  and  end  air-buoyancy 
in  water-tight  portable  cases,  as  compared  wiui  the 
width  and  length  of  a  boat,  so  as  to  effectually  secure  to 
all  who  travel  on  the  seas  in  British  vessels  really  efficient 
lifeboat  protection. 

The  Committee  now  come  to  the  consideration  of  the 
special  qualities  of  the  competing  boats,  and  to  the 
assignment  of  the  two  medals  offered  by  the  Society. 

The  five  competing  boats  naturally  fall  under  two 
heads :  the  three  larger  ones,  viz.,  those  of  Messrs.  Woolfe 
and  Son,  Messra.  Hamilton  and  Co.,  and  Mr.  White,  being 
essentially  passenger  lifeboats ;  whilst  the  two  smaller 
ones,  viz.,  those  of  Captain  Nisbet  and  Hamilton  tmd 
Co.  (No.  2)  are  mere  dingies,  and  can  only  be  considered 
suitable  for  the  smallest  class  of  coasting  vessels. 

The  distinction,  however,  is  only  one  of  size,  since  the 
trial  of  these  boats  has  shown  that  to  be  worthy  of  the 
name  of  lifeboats,  capable  of  contending  with  a  heavy 
sea,  the  full  proportional  amount  of  side-buoyancy,  is 
even  still  more  necessary  in  the  smaller  boats  than  in 
the  larger  ones ;  and  the  same  principle  being  common 
to  all,  the  Committee  have  only  to  decide  on  the  best 
desi^  which  will  at  once  be  applicable  to  lifeboats  of 
all  sizes  and  for  all  classes  of  vessels,  which  it  is  evident 
much  simplifies  the  question  of  selection. 

The  two  boats  which  rank  first  as  regards  the 
seaworthy  requirements  of  extra  buoyancy,  lateral 
stability,  and  steadiness  in  a  sea-way,  are  those  of 
Messn.  Woolfe  and  Messrs.  Hamilton  and  Co., 
which  are  nearly  on  a  par.  The  former  having 
20^  inches  and  the  latter  20|  inches  free-board  wi£ 
crew  on  board  and  water  admitted  to  the  outside  level, 
and  respectively  12  inches  and  I4j^  inches  with  fifteen 
passengers  in  addition;  whilst  Woolfe's  boat  required 
eight  men,  and  Hamilton  and  Co.'s  nine  men,  to  sttuid  oa 
one  gunwale  to  bring  it  awash.  The  steadiness  also  of 
each  when  rocked,  was  equally  good. 

As  regards  the  third  requirement,  viz.,  "fitness  for 
ordinary  use,"  the  accommodation  for  passenger  traffic 
is  perfect  in  both,  providing  seats  completely  round  each 
boat ;  whilst  for  goods  traffic,  the  side  air-cases  in  both 
being  easily  and  quickly  removable,  the  full  amount  of 
space  which  exists  in  an  ordinary  boat  coiild  be  at  once 
provided,  in  tibe  only  manner  possible,  without  vitally 
affecting  the  essential  lifeboat  properties. 

The  seventh  requirement,  "  relief  of  water,"  was 
superior  in  Woolfe  and  Son's  boat  to  Hamilton  and  Co's. 
boat ;  but  that  in  the  latter  is  easy  of  alteration. 

With  the  last  exception,  the  difference  between  the 
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two  boats  is,  therefore,  practioally  one  of  material,  in- 
ToJving  weight,  cost,  and  fiioility  for  repair. 

The  third  boat  on  the  list,  Mr.  Whitii's,  has  less  pro- 
portional buoyancy  than  the  preceding  boats,  nntil  Tery 
deeply  immersed,  a  large  portion  of  its  side  air-compart- 
ments being  above  the  level  of  the  thwarts,  whilst  their 
width,  in  proportion  to  the  width  of  the  boat,  ismnch 
less.  Its  stability  and  steadiness  are  good,  and  it  has 
the  advantiiges  of  being  both  lighter  and  cheaper,*in 

groportion  to  size,  than  either  of  the  preceding.  It  baa, 
owever,  the  fatal  objection  for  a  merchant  or  pnasenger 
ship's  lifeboat,  that  it  has  insiifiBciont  accommodation  for 
either  passenger  or  cargo,  arising  from  the  circumstance 
of  the  side  air-compartments  being  -fixtures,  and  rounded 
at  the  top  to  gunwale  height.  It  is,  nevertheless,  an  ex- 
cellent lUeboat  for  the  use  of  yachts,  and  for  the  Coast 
Guard  service,  and  is  far  superior  to  any  of  the  ordinary 
ships'  lifeboats  at  present  in  use. 

Tho  fourth  boit.  Captain  Nisbet's, •  wai  shown,  on  its 
trial,  to  be  wanting  in  the  essential  proprrties  of  "  extra 
buoyansy,"  "  literal  stability,  with  water  shipped,"  and 
"  steadiness  in  a  seaway,"  in  censcquence  of  having  no 
aide  air-buoyancy. 

The  fifth  boat,  Hamilton  and  Co's.  No.  2.  being  on  the 
same  principle  us  their  No.  1,  may  be  coupled  with  it. 

Reviewing  the  above  facts,  and  after  giving  full  con- 
sideration to  them,  the  Committee  beg  to  recommend 
that  the  gold  mediil  of  the  Society  of  Arts  for  the  best 
wooden  lifeboat  be  awarded  to  Messrs.  "Woolfe  and  Son, 
of  Shadwell,  London  ;  and  that  its  gold  medal,  for  iron 
lifeboats,  be  given  to  Messrs.  Hamilton  and  Co.,  of  the 
Windsor  Ironworks,  Liverpool. 

The  Committee,  in  conclusion,  desire  to  add  that, 
feeling  satisfied  th.at  tho  whole  eflSciency  of  a  lifeboat 
in  a  heavy  sea  is  dependent  on  the  amount  and  disposi- 
tion of  its  air-buoyancy,  they  recommend  that  all  mer- 
chant ships'  lifeboats  should  bo  provided  with  "side  air- 
buoyancy  "  to  the  thwart  level,  in  portable  water-tight 
cases,  which  shall,  on  each  side,  be  equal  to  one-fourth 
of  the  width  of  tho  boat,  and  therefore,  combined, 
to  one-half;  and  with  "end  air-buoyancy"  at  bow 
and  stem,  which,  combined,  shall  be  not  less  than 
one-fourth  of  the  boat's  length.  That  they  should  be 
provided  with  not  loss  than  two  relieving  holes,  with 
plugs,  having  in  the  larger  boats  at  least  3  inches 
diameter,  and  in  the  smaller  ones  at  least  2  J  inches.  And 
also,  that  a  jmall  wooden  nil  or  batten  should  be  bolted 
along  the  centre  of  the  boat,  from  the  foremost  to  tho 
aftermost  thwart,  to  prevent  persons  sitting  on  the  wind- 
ward side  from  being  thrown  over  to  leeward  by  a  heavy 
lurch,  or  by  a  sea  breaking  into  the  boat.  Also,  that  at 
least  one  bucket,  for  baling,  should  be  kept,  sccored  by 
a  lanyard,  within  the  boat. 

By  order  of  tho  Committee, 

P.  Lb  Nevk  Fostbb,  Steretary. 
fth  Angnst,  ie;2. 

The  Council  therefore,  in  confirming  this 
report,  award  the  two  Gold  Medals  as  follows, 
viz. : — One  to  Messrs.  Woolfe  and  Son,  for  their 
wooden  boats  ;  and  one  to  Messrs.  Hamilton  and 
Co.,  for  their  iron  boats. 


XHDOWMEST  TSlSh. 

Members  and  others  who  propose  to  con- 
tribute by  donation  or  subscription  to  the  En- 
dowment Fund  for  the  Society  of  Arts,  are 
requested  to  cross  all  cheques  through  Messrs. 
Coutts  and  Co.,  the  Society's  bankers,  and  to  for- 
ward the  same  to  the  Secretary  or  Financial 
Officer  at  the  House  of  the  Society  of  Arts,  John- 
■treet,  Adelphi. 


HxxoaiAL  wnrsow  nr  r.  fatjli 

In  connection  with  the  Thanksgiving  is  6t 
Paul's  for  the  recovery  of  H.R.H.  the  Prince  of 
Wales,  the  President  of  this  Society,  it  bu  been 
suggested  that  the  Society  ehoald  prorijei 
Memorial,  in  the  form  of  a  Painted  Window,  to 
be  set  up  in  the  Cathedral,  thus  helping  tH  the 
same  time  to  complete  the  decoration  oftix 
interior  of  that  edifice. 

The  Council,  therefore,  propose  to  the  Meailie! 
that  a  fund  for  this  purpose  shoald  be  tvwl 
among  them  by  subscription,  each  member  i 
the  Society  being  at  liberty  to  subscribe  Rn 
Shillings  fur  himself,  and  the  like  sam  for  eadi 
member  of  his  famHy.  It  is  estimated  tbit  tie 
window  will  cost  not  less  than  £700. 

Members  willing  to  aid  th«  Council  in  ^ 
work  are  requested  to  fill  in  tb«  Formvbidik 
been  seat  to  them,  with  the  amount  of  Sobeaf- 
tion,  and  return  it  to  the  Secretary.  Poi^ 
Orders  should  be  made  payable  at  the  Cbiiif 
cross  office,  to  Mr.  Samnel  Thos.  DivafA 
I'be  first  published  subscription  list  amonii'' 
£351  Ss.    A  further  list  wUl  shortly  b«  priW 


THBUBBAXT. 

The  following  books  have  been  preMt^^ 
the  Library : — 

The  OfEcinl  Reports  on  the  London  Intwiltf 
Exhibition  of  1871. 

Reports  of  the  Inspectors  of  Factories  for  flu  J« 
ending  80th  April,  1872. 

The  following  work  has  been  pnichMedta 
the  Library : — 

Science  and  Commeroe :  their  InflaeaoeMSsrlliB- 
factures.    By  P.  L.  Simmonds. 


SUBSGBIPTIOBS^ 

The  Midsummer  subscriptions  ars  ^''*'?° 
should  be  forwarded  by  cheque  or  Post-ofiM 
order,  crossed  "  Coutts  and  Co.,"  and  n*" 
payaUe  to  Mr.  Saooauel  ThomM  D«TeBf«<> 
FinancHfll  Officer. 


PBOCEEDIHOS    OF    THE   SOCIBIT- 


TEIXI)  COmUS  OF  CAHTOB  LEOIVm 

SILICATES,   SILICIDES,    GLASS,  AKD  C**^ 
PAINTING. 

By  ProfsMor  Saiit 
LBertma  n. — ^Dblivbucd  Monsat,  Apxh-  1*b>  '"'• 
At  our  last  meeting  I  tiJed  togiv»yoo,iaf»''jj 
space  of  time  which  was  allotted  to  me,  u  good  u>  >^ 
as  I  could  of  the  chemistry  of  the  »'«?•"'* '^'*Jitt 
we  have  to  deiil  in  glass-making  and  in  1^'"'^*^^ 
and  I  mentioned  to  yon  some  few  of  *^liTrS 
which  theae  elements  form'trMi  oat-aaitk*'*  -' 
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as  veil  as  I  was  able  to  make  those  who  were  ignoiant 
of  chemistry  understand  how  certain  bodies  unite 
together,  and  also  to  give  some  clear  and  definite 
notion  of  the  natare  of  a  chemical  union.  It  is  not 
easy  to  realise  without  experiment,  and  even  without 
oft-repeated  experiment,  how  the  powerful  forces  which  are 
at  work  cause  the  union  of  elements,  and  also  the  de- 
composition of  compounds  which  are  formed  by  those 
elements,  chemically  united  together.  I  dwelt  at  length, 
therefore,  perhaps  almost  to  prolixity,  on  this  subject, 
because  glass  is  a  chemical  compound — not  absolutely 
definite,  perhips,  but  a  chemical  compound  in  which  we 
find  reversed  many  of  those  chemical  actions  which 
take  place  under  ordinary  circumstances.  I  shall  have 
'  this  evening  to  continue  the  same  subject  which  I  com- 

1  menced  last  time,  for  it  would  not  be  right  to  leave  any 
f  one  of  you  without  the  means  of  understanding  clearly 
the  chemical  processes  which  take  place  in  the  manu- 
facture of  glass,  in  the  colouring  of  glass,  in  the  manu- 
1  £>cture  of  enamels,  and  of  all  those  substances  which  we 
I         have  agreed  to  treat  of. 

.  The  experiment  with  which  I  concluded  my  last 

lecture  was  this : — I  poured  some  snlphurio  acid  into  a 
'        solution  of  canatic  soda.    I  thereby  formed  a  salt  which 
[         is  called  sulphate  of  soda,    I  do  not  mean  to  say  I  abso- 
lutely neutralised  the  potash,  or  that  I  had  not  acid  in 
excess,  but  I  have  specimens  here  of  sulphate  of  soda, 
which  have  been  carefully  made  in  the  way  I  shall  point 
i        out  to  you  presently,  and  I  want  you  to  see  their  be- 
;i        havionr  to  one  particular  re-agent,  that  is,  blue  litmus 
,       paper.    I  do  not  know  whether  I  showed  you  that  the 
sulphuric  acid  which  I  used  before,  was  acid,  and  that 
it  turned  blue  litmus  paper  red.    Here  w>>  have  a  salt  of 
potash  and  sulphuric  acid — perhaps  a  chemist  would  say 
that  is  not  quite  correct,  but  I  will  explain  it  presently 
,        — we  have  a  silt  which  is  made,  at  all  events,  by  some 
'        union  which  takes  place  between  potash  and  some  other 
constituent.   You  will  notice  that  this  now  reddens  litmus 
,.        paper.    This  other  one  only    reddens    it    slightly — it 
ought  not  to  redden  it  at  all — but  that  only  shows  that 
,         it  is  not  quite  pure.     We  start  with  the  substances, 
caustic  potash  and  sulphuric  acid ;  we  mix  them  together, 
and  we  obtain  these  two  products,  according  to  the  pro- 
t        portions  in  which  we  take  the  substances.    Sulphuric 
acid  is  strongly  acid ;    potash    is   what    is   called    an 
alkaline  substance.      When  these   are  mixed  together 
*         they  form  two  salts.     If  we  have  more  of  the  alkali, 
or  sufficient  of  alkali  to  neutralise  the  acid,   we  get 
a  liquid,  or  rather  a  crystallised  substance  dissolved 
in    the    liquid   which    does   not   redden   blue    litmus 

gaper,  whereas,  if  the  acid  is  in  excess,  then  we  get  the 
lue  litmus  paper  turned  red.  You  see,  then,  we  have 
two  salts  of  sulphate  of  potash,  one  commonly  called 

I  bi-sulphate  (and  I  am  trying  to  keep  as  clear  as  possible 
from  using  merely  chemical  names),  and  the  other  is  called 
normal  or  neutral  sulphate — that  is  the  one  which  does 

'  not  act  on  blue  litmus  paper.  This  sulphate  of  soda  is  a 
most  important  substance.  It  is  one  of  the  products 
which  is  made  in  the  conversion  of  common  salt,  or 
chloride  of  sodium  into  washing  soda,  or  carbonate  of 
soda.  The  way  it  is  made  is  this  : — A  quantity  of  sul- 
phuric acid  is  put  with  common  salt,  they  are  heated 
together  to  a  high  temperature,  the  hydrochloric  acid 
passes  away,  and  the  sulphate  remains  behind.  We  have 
not  the  means  of  performing  the  experiment  here,  but  I 
can  show  you  one  step  of  it.  Here  is  some  common  salt 
which  we  have  fused,  to  make  it  perfectly  dry  and  dense, 
in  order  that  there  may  be  no  frothing  in  the  retort ; 
sulphuric  acid  has  been  added ;  it  is  now  being  heated ; 
gas  is  passing  over,  which  is  being  absorbed  in  this 
bottle ;  it  is  hydrochloric  acid,  and  the  salt  left 
behind  will  be,  not  the  normal  sulphate  of  soda,  but 
the  other  one,  which  is  called  the  bi-sulphate.  Chemists 
call  it  hydrosodic  sulphate.  Now,  sulphuric  acid  unites 
readily  with  caustic  soda  or  potash,  and  they  form 
very  stable  compounds.  You  may  heat  them  together  to 
a  high  temperature,  and  you  do  not  decompose  them. 


Sulphuric,  acid,  then,  is  an  acid  which  we  call  an  ex- 
tremely powerful  acid.  It  is  a  strong  acid  in  uniting 
with  alkaline  bases,  and  forms  what  are  termed  very 
stable  salts,  which  are  not  easily  decomposed.  I  want 
you  to  remember  this,  because  sulphate  of  soda  u  one 
of  the  materials  which  is  used  largely  in  glass-making. 
I  have  some  specimens  here  on  the  table,  which  I  shall 
show  you  later  on— specimens  from  the  Thames  Plate 
Glass  Works. 

I  shall  endeavour,  before  I  conclude  this  evening,  to 
show  you  how  an  acid  so  weak  as  silicic  acid  is  able  to 
expel  this  strong  sulphuric  acid  from  sulphate  of  soda, 
and  you  will  then  be  able  to  appreciate  scientifically  this 
most  beautiful  of  manufactures,  namely,  gliss. 

I  will  now  take  a  colourless  solution,  and  I  will  add  to 
it  another  colourless  solution.  One  is  a  solution  of 
common  salt,  and  the  other  is  a  solution  of  what  is  called 
nitrate  of  silver.  When  I  put  these  two  together,  you 
will  see  a  white  precipitate  will  be  formoJ.  This  white 
precipitate  is  chloride  of  silver.  If  I  filtered  off  this 
liquid  I  should  have  nitrate  of  sodium  in  solution,  apd 
cluoride  of  silver  on  the  filter.  You  see,  then,  that 
something  has  determined  a  change  in  the  constitution 
of  these  two  liquids.  Now,  what  has  determined  it  ? 
Simply  the  insolubility  of  the  substaaco  formed.  Because 
chloride  of  silver  is  very  insoluble  in  water,  it  has 
determined  the  decomposition.  Now,  I  will  show 
^ou  another  experiment  of  the  same  kind,  which 
IS  very  instructive.  Here  I  have  a  solution  of 
common  smelting-salts,  or  carbonate  of  ammonia.  I 
will  put  to  this — ^not  chloride  of  sodium — but  chloride 
of  calcium;  that  is,  a  salt  formed  by  the 
union  of  chlorine  gas  with  the  raetal  calcium,  not 
chloride  of  lime  or  common  blearhing  powder,  but 
chloride  of  calcium.  You  see  here  I  get  a  white  pre- 
cipitate. Now  what  is  it  P  It  is  a  precipitate  of  chalk. 
Here  has  been  an  interchange  again,  and  I  have  a 
chloride  of  ammonium  in  solution,  and  the  precipitate 
is  carbonate  of  the  oxide  of  calcium  or  carbonate 
of  lime.  Now  here  again  the  insolubility  has  deter- 
mined the  decomposition.  I  will  put  these  into  a 
fiask  and  boil  them.  It  will  take  some  five  or  ten 
minutes  to  boil  them,  but  the  result  w)ll  be  that  the 
liquid  will  become  clear,  the  precipitate  will  dissolve  up, 
the  carbonate  of  ammonia  will  be  re-formed,  it  will 
volatilize,  for  it  is  a  volatile  salt,  as  all  who  use  it  as  a 
smelling-salt  know,  and  so  in  this  case  heating  reverses 
the  action  that  took  place  in  the  first  instance.  Insolu- 
bility determines  the  first  decomposition,  the  heating 
and  the  volatility  of  one  of  the  compounds  that  can  be 
formed  determines  the  decomposition  in  the  second  case. 
You  will,  perhaps,  remember  that  I  alluded  to  this  when 
speaking  of  sodium  in  my  first  lecture,  and  I  want  you 
to  clearly  understand  it,  for  I  shall  have  to  refer  to  it 
continually  when  I  speak  of  the  manufacture  of  glass. 

Now  we  will  pass  on  to  the  consideration  of  silica,  or 
silicic  acid,  as  it  is  called.  Some  pereons  call  it  silica, 
others  call  it  flint,  but  flint  is  only  one  kind  of  silica. 
There  ore  many  kinds  of  silica  occurring  in  nature,  some 
of  them  exceedingly  beautiful.  Wo  use  them  for  orna- 
mental purposes  and  in  jewellery.  Here  we  have  some 
specimens  of  beautiful  agates.  These  are  silicates.  Then 
again  we  have  calcedony  in  various  forms.  Then  we 
have  opals,  and  other  specimens  of  quartz  and  crystals, 
some  of  them  very  beautiful.  These  have  been  lent  to 
me  by  Mr.  Roberts,  the  chemist  of  the  Mint,  who,  with 
the  late  Professor  Graham,  carried  on  a  number  of  re- 
searches on  this  interesting  subject.  I  shall  have  to  refer 
to  some  of  the  results  of  their  experiments  later  en. 
There  is  here  one  specimen  in  which  silica  exists  in  two 
forms— crystalline  on  the  inside,  and  on  the  outside  in 
what  is  termed  the  colloidal  form,  and  these  are  specimens 
well  worth  looking  at.  Then  here  I  have  a  very 
beautiful  specimen  of  quartz,  lent  to  me  by  Mr. 
Ladd ;  it  IS  a  part  of  one  large  crystal.  Quarts 
crystallises  in  six-sided  prisms,  and  on  the  top  yon 
wUl  see  a  six-sided  pyramid.    This  is  a  material  which 
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is  used  very  often  for  making  spectacles,  as  also  are 
some  kinds  of  silica,  which  are  termed  amorphous,  and 
which  are  often  found  in  large  masses,  perfectly  hard 
and  transparent.  One  great  advantage  belonging  to 
glasses  made  out  of  this  silica  or  crystal  is  that  they  do 
not  scratch,  and  it  is  also  said  that  they  have  a  better 
effect  than  glnss  in  preserving  the  eyes — that  they  are 
cooler.  That  mny  or  may  not  be,  but  at  all  events  they 
do  not  scratch,  and  therefore  they  last  longer,  and  are 
clearer  and  better.  Of  these  forms  of  silica  which  are 
before  you  some  are  called  amorphous,  and  of  these 
some  are  what  is  termed  hydrated.  These  I  want  to 
make  you  acquainted  with  before  going  farther.  Amor- 
phous, as  you  will  see  by  the  derivation,  means  without 
form,  that  is,  without  crystalline  form.  It  is  applied  to 
bodies  which  have  no  crystalline  form.  I  spoke  of 
amorphous  carbon  and  silicon  last  week,  if  you  re- 
member— silicon  and  carbon  not  crystalh'sed.  Some  of 
these  are  amorphous  and  some  are  not.  The  agate  may 
be  crystallised  or  not.  Calcedony,  opal,  onyx,  and  other 
of  these  substances  are  amorphous  silica.  Some  of  them 
are  hydrated  silica,  that  is  to  say,  they  contain  water  of 
hydration.  If  I  were  to  take  a  portion  of  that  quartz, 
crush  it  up,  and  heat  it  to  a  high  temperature  in 
a  platinum  crucible,  I  should  then  find,  on  weighing 
it,  that  the  quantity  of  quartz  had  not  lost  weight 
in  the  least  degree,  but  if  it  were  hydrated 
silica,  I  should  find,  after  treating  it  in  the  same  way, 
that  it  would  lose  weight,  and  the  weight  it  would 
lose  would  be  the  weight  of  the  water  chemically  com- 
bined with  the  silica.  I  shall  have  to  speak  af^ain  of 
hydrates  of  silica,  and  I  shall  show  you  some  hydrated 
silica  presently  in  the  gelatinous  form.  There  are  many 
kinds  of  silicates  found  in  nature.  Meerschaum  is  a  sili- 
cate of  magnesia,  and  there  are  various  other  silicates 
which  my  time  will  not  allow  me  even  to  mention,  for, 
as  I  told  you  the  other  night,  if  I  were  to  write  their 
names  down  it  would  form  a  column  reaching  from  tho 
floor  to  the  ceiling.  I  will  now  describe  the  preparation 
of  silica. 

You  will  remember  that  we  did  produce  silica  last 
Monday  in  one  of  our  experiments.  I  made  a  gaseous 
compound  called  fluoride  of  silicon  ;  passed  it  into  water, 
which  decomposed  the  fluoride  of  silicon,  and  there  was 
a  white  deposit  formed.  Here  is  the  silica  resulting  from 
that  experiment.  It  is  pure  silica  ;  and  this  is  the  liquid 
that  was  filtered  off  from  it.  This  liquid  contains  an 
acid  substance,  which  is  called  in  common  language 
hydro-fluo-silicic  acid.  It  contains  flaorin,hydrogen,  and 
sUicon.  If  I  add  to  this  some  ammonia,  I  shall  precipitate 
more  silica.  So  that  if  I  wanted  to  get  from  a  mineral  all 
the  silica  it  contained,  I  have  only  to  powder  it  up,  put  it 
with  some  fiuor  spar  and  sulphuric  acid  into  a  flask, care- 
fully pass  over  the  fluoride  of  silicon  until  it  ceases  to  come 
over,  and  then  I  shall  have  a  |>ortion  of  my  silica  pre- 
cipitated, and  the  rest  will  be  in  the  liquid,  and  I  can 
precipitate  it  through  the  re-agent,  ammonia.  I  now 
add  ammonia;  you  see  the  white  precipitate,  which  is  a 
precipitate  of  silica  identical  in  its  composition  with  the 
other  specimens  of  silica  here.  Then,  if  I  filter  off  this 
white  precipitate,  I  have  a  liquid  in  which  I  have  fluoride 
of  ammonium.  This  must  not  be  put  into  a  glass  bottle, 
or  it  will  eat  awajr  and  destroy  the  glass.  You  will 
remember  that  this  is  a  property  of  hydrofluoric  acid,  and 
this  substance  acts  in  the  same  manner.  However,  it 
may  be  put  into  a  bottle  which  has  been  waxed  all  over 
on  the  inside,  and  it  may  then  be  kept  for  a  length  of 
time.  If  anybody  here  is  engaged  in  etching  glass,  I 
would  recommend  him  to  try  this,  as  it  is  an  easy  and 
convenient  method  of  keeping  the  fluoride  in  the  form  of 
fluoride  ef  ammonium,  and  by  dabbing  it,  when  moist,  on 
the  glass  it  etches  the  glass  very  wmI  indeed  and  Tery 
regmarly. 

Here  is  another  experiment  I  should  like  to  show  you, 
which  is  very  interesting.  Yon  remember  that  last 
Monday  evening  I  tried  to  obtain  silicon.  I  put  sodium 
along  with  flno-silicate  of  potassium.    The  flno-silicate 


of  potassium  is  made  from  this  liquid — hydro  flao-olidt 
acid — ^by  the  addition  of  a  potash  salt.  Here  I  hiTc 
added  a  potash  salt,  nitrate  of  potash,  or  saltpetre,  ud  I 
do  not  know  whether  yon  can  all  see  this  precipitate,  (or 
it  does  not  appear  opaque ;  it  is  beautifully  opalTetctiL 
Even  this  light  may  not  show  it  you,  but  the  colom 
are  exceedingly  beautiful.  The  precipitate  of  fluo-nlictte 
of  potassium  has  about  the  s.tme  refractive  power  ui  ligU 
as  water  has,  so  that  you  will  not  see  it  until  itaettlctit 
the  bottom.  When  dry  it  is  a  white  powder,  sach  it  I 
used  the  other  night. 

I  have  now  shown  you  two  ways  in  which  we  inj 
obtain  silica  in  a  state  of  perfect  purity.    Bot  w*  do 
not  always  wish  to    take  the  trouble  to  prepiR  da 
liquid  for  the  purpose.    For  instance,  in  manaftctoiiif 
operations  it  would  not  pay  to  go  to  tho  trouble,  ui, 
therefore,  if  you  want  to  get  silica  pure  for  any  utoi 
manufacturing  purpose,  you  would  have  to  adopt  tUi 
other  method.     Silica,  as  it  occurs  in  nature,  is  aligktlf 
soluble  in  water,  and  in  certain  other  sabstanco,  ai 
only  in  these.  It  is  not  soluble  in  any  of  the  add  Ii(|ndi 
that  we  use,  such  as  sulphuric  acid,  hydrochloric  tai, 
or  nitric  acid.    It  is,  of  coarse,  as  you  know  b^  tb 
time,  soluble  in  hydrofluoric  acid,  but  then  it  is  iKOt 
posed.     It  is  soluble  in  caustic  alkalies,  and  tlut  ii  >li; 
I  spoke  to  you  so  much  about  the  formation  of  ti« 
caustic  alkfdies  last  Monday  evening.  Here  I  ianMi 
lime,  I  hope  perfectly  pure,  and  I  will  put  unt*^ 
to  it.    It  is  unslacked  at  present,  but  it  will  i«*P<* 
slacking.    Then  I  will  add  some  hydrochloric  aiA '*' 
I  want  you  to  notice  there  is  no  effervescence  bm  W 
shows  there  is  no  carbonate  present,  that  tlu  t  ""^ 
pure  caustic  lime.    But  I  will  take  some  csk"^^ 
potash,  and  I  will  add  to  it  some  hydrochloric  lA* 
you  will  see  that  a  violent  effervescence  will  t'^r'*: 
showing  that  carbonic  acid  is  present.    Mr.  I^*^ 
row  put  some  of  this  lime  and  some  of  this  carti<»«l«» 
potash  together,  and  will  boil  them  for  a  ccrtui  ti» 
After  ho  has  done  that  we  will  test  the  liquid  «M  * 
solid,  for  there  will  bo  a  liquid  and  a  solid  left  Ww 
and  then  you  will  see  that  an  interchange  I""  ~* 
place.    The  lime  will  take  away  the  carbonic  »dd  w» 
the  carbonate  of  potash,  and  the  potash  will  •*  j* 
behind.    When  you  want  to  make  potash cauitiCjU*'' 
called,  this  is  tho  operation*  which  you  have  to  pertM"- 
You  boil  the  carbonate  (iind  the  same  is  true  with regw 
to  carbonate  of  soda)  along  with  canstic  lime.  The  c«w 
lime  takes  the  carbonic  acid,  and  lime  carbonsla  1«5 
insoluble,  remains  behind,  the  caustic  potash  or  •<»• 
is  set  free,  and  is  in  solution. 

Now  I  will  call  your  attention  to  the  former  fxp«n- 
ment.  You  remember  that  this  is  tho  liqnio  *'^ 
contained  chloride  of  calcium  and  <^^}>''°"*^ 
ammonia.  You  remember  we  had  a  precipitate;  tMJ 
precij  itate  is  now  entirely  gone,  and  the  liqn™  "  P"" 
fectly  clear.  The  carbonate  of  ammonia  is  gone  wv 
and  we  have  a  chloride  of  calcium  in  solution.  i»J 
you  see,  is  a  proof  that  the  volatility  of  one  of  ve 
compounds  formed  determines  the  '^^**"".P''*'f}|'''j;_j„ 

Now,  returning  to  our  caustic  lime,  it  will  "'rzl 
silica.  If  I  were  to  take  s^me  common  ■""','J*  j 
it  in  caustic  lime  and  water  for  a  length  "'J^^i 
should  find  a  certain  quantity  of  the  sand  ™»  ."™^ 
with  the  lime,  forming  silicate  of  lime.  It «  «> »"  TS 
that  what  is  called  soluble  silica  is  often  mw^  " 
for  this  purpose  soda  or  potash  is  •^P'"^^. 
silicate  of  lime  is  not  soluble.  In  order  '""^ 
tate  the  operation,  and  to  make  it  mo"  '^S'itlii 
caustic  alkali  is  boiled  with  the  silica,  or  the."™'"  , 


fonw)- 


crushed  Bint  (for  they  are  all  silica  in  T»nu-"  ■-  ^ 
under  pressure,  in  digesters,  so  that  tha  '""'.P'JJ  ^p^ 
the  water  can  rise  much  higher  thsn  it  can  w  "^^ 
air,  for  when  water  is  boiled  under  prewM*  ^  ^ 
raise  the  temperature  almost  at  pleasure,  M  '"Pf  ^  jj, 
digester  is  sufficiently  strong  to  stand  the  '*"?'*  j^  (jf 
aqueous  vapour.  At  a  pressure  of  about  ""?*■•>  n 
square  inch;  it  is  found  that  flinU  will "»»  "W"- 
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it  ia  tecbnicaUy  called,  rery  rapidl^r  indeed  in  c&iutic- 
soda,  and  then  we  get  a  solution  of  a  soluble  siUcate.  The 
oilica  is  dissolved,  and  forms  a  silt  with  the  soda  or  pot- 
ash, whichever  is  used. 

There  are  certain  forms  of  silica  which  are  much  more 
soluble  than  others.  For  instance,  hydrated  silica  is 
mor  J  soluble  in  alkali  than  silica  which  is  anhydrous. 
A  specimen  of  silica  in  a  most  beautiful  form  has  come 
iato  my  possession  lately.  Seeing  an  account  in  the 
Bnginuring  journal  of  some  silicute  paint  company  in 
Iilrerpool,  I  wrote  to  the  company  for  information  about 
it,  and  I  received  an  answer  from  Mr.  GrifStha,  who  was 
kind  enough  to  send  me  some  specimens  of  this  silica,  and 
they  are  well  worth  consideration.  Under  these  micro- 
scopes there  are  specimens  of  it,  set  up  for  your  exami- 
nation. Here  is  a  lump  of  it  in  the  rough  state,  and 
hero  is  a  lump  of  it  which  has  been  carefully  washed.  It  is 
beautifully  white  and  soft ;  it  is  almost  un  impalpable 
powder.  If  you  rub  it  with  your  fingers  it  adheres  to  them 
like  French  chalk.  It  was  supposed  that  this  was  calcined 
sUic^  but  from  its  behaviour  under  heat  and  by  testing  it 
in  other  ways,  I  immediately  saw  it  was  not  calcitiud  at 
all.  It  is  infusorial  silica.  It  is  silica  resuUiug  from 
organic  beings ;  but  perhaps  I  am  wrong  in  using  the 
word  "beings,"  because  I  believe  zoologists  are  not 
quite  agreed  as  to  whether  diatoms  are  animal  or  whether 
they  are  vegetable.  But  this  deposit  is  made  up,  I  think, 
of  diatoms,  fragments  of  diatoms  and  sponge  apicula. 
Under  these  glasses  you  will  see  some  species  of  diatoms 
moat  beautifully  marked,  and  some  sponge  tpieula,  so 
that  this  silica  has  an  organic  origin.  It  is  hydrated  silica, 
and  it  dissolves  very  readily  in  caustic  soda.  I  have 
here  in  a  test  tube  some  of  it  which  was  dissolved 
in  our  laboratory.  I  will  add  to  this  a  precipitant  for 
sUioic  acid,  and  you  will  see  we  shall  get  a  precipitate. 
This  precipitate  is  silica.  It  was  dissolved  up  from  that 
deposit  by  means  of  caustic  soda  or  potash  boiled  in  an 
open  vessel,  at  the  ordinary  pressure  of  the  air,  and  not 
for  a  very  long  time.  It,  therefore,  is  very  soluble  as 
compared  with  other  forms  of  silica.  I  wish  yon,  if  you 
please,  to  bear  this  in  mind,  because,  in  these  two  first 
lectures,  I  am  simply  stating  the  principles  and  facta 
which  I  shall  have  to  apply  in  after  lectures,  and  shall 
have  to  re-call  then  to  your  recollection.  For  instance, 
this  fact  I  am  speaking  of  has  recently  shown  to  me  that 
we  have  got  a  substance  which  I  have  been  looking  for 
for  some  years,  which  ia  one  of  the  most  beautiful 
materials  for  art  purposes.  In  this  little  furnace  there 
is  a  platinum  crucible  containing  carbonate  of  potash 
fused.  Into  this  I  will  pour  some  dry  sand.  Y09  perceive 
a  violent  cfiurvescence.  Carbonic  acid  gas  is  being  given 
off.  In  this  glass  there  is  limo-watcr,  and  some  of  the 
carbonic  acid  given  off  in  this  action  has  come  in 
contact  with  the  lime-water,  and  has  proved  its 
presence  by  turning  the  lime-water  turbid,  or  milky. 
Vou  can  all  see  that  the  water  is  turbid — that  there  is  a 
white  precipitate  in  it,  whereas  before  it  was  clear. 
You  remember  last  time  my  showing  you  that  lime- 
water  is  a  test  for  carbonic  acid.  If  1  were  to  draw  the 
air  of  this  room,  for  only  a  minute,  through  lime-water, 
I  should  get  a  precii>itate  of  carbonateuf  lime,  owing  to  the 
presence  of  carbonic  acid  in  the  room.  Now,  yuu  see 
here  the  silicic  acid  has  been  able  to  turn  oat  the  carbonic 
acid  from  tho  carbonate  of  potash  at  a  high  tcriipcraturo ; 
and  befiiro  we  part,  I  will  show  you  the  revcrs-,  that  in 
thu  cold  carbonic  acid  it  is  able  to  turn  out  silicic  acid. 
Then  you  will  see  the  connection  that  this  experiment 
has  with  tho  statement  with  which  I  commenced  my 
lecture  this  evening,  and  you  will  also  si-e  how  it  bears 
upon  the  subject  of  glass-making,  ami  I  will  apply  these 
principles  to  the  details  whirh  I  shall  give  yuu  of  the 
process  of  glass- making  in  our  next  lecture. 

Yuu  liitve  doubtless  heard  of  petrifying  wells,  in 
which  silica  is  deposited  upon  org.iniu  matli^r,  and 
you  get  those  organic  substances,  as  it  wvre.  petrifioil, 
for  they  become  infiltrated  with  silica.  In  the  geysers 
ailica  exists  in  solution.     They  are  at  a  high  tem- 


perature, and  their  waters  are  alkaline,  containing 
carbonates  of  potash.  Now,  when  ^ou  have  a  solution 
of  carbonate  of  potash  and  put  into  it  some,  what 
is  termed,  gelatinous  or  hydrated  silica,  then  the 
carbonate  of  potash  dissolves  up  that  silica.  Here  we 
have  a  liquid  made  artificially  which  resembles  the 
water  of  these  springs.  If  yon  were  to  allow  this  to 
drip  upon  paper,  or  any  porous  substance,  you  would 
got  siUca  deposited  in  it,  or  in  any  ornamental  porous 
article  you  would  get  silica  deposited  all  through,  and 
that  would  bo  a  species  of  petrifaction.  I  will  test  thia 
liquid  in  the  same  way  in  which  I  tested  my  other  solu- 
tions before,  to  show  you  that  there  is  silica  dissolved  in 
it.  You  notice  that  this  is  carbonate  of  potash,  from  its 
effervescence  with  hydrochloric  acid.  I  will  now  add 
some  ammonia  to  it,  and  you  will  see  we  shall  get  a 
white  precipitate  of  silica,  which  is  gelatinous.  This  ia 
very  interesting  indeed  to  those  who  are  studying 
goulogy — I  do  not  mean  to  geologists,  who  are  well-up  in 
the  science,  because  they  know  all  about  it — but  to 
those  who  are  studying  the  subject.  Many  of  the  beau- 
tiful mineral  forms  which  we  see  in  nature,  some  of 
which  are  on  tho  table,  both  crystalline  and  colloid,  ore, 
perhaps,  formed  in  this  way,  but  I  must  not  go  into  thia 
subject  at  present. 

Here  is  a  solution  of  silicate  of  potash,  snch  as  is 
generally  used.  It  is  made,  not  as  I  described  to  yon 
just  now  by  the  process  of  boiling  the  silica,  in  the  form 
of  flint  or  sand,  with  caustic  alkali,  but  by  fusing  the 
silica  and  the  alkali  together,  so  that  a  sort  of  glass 
is  made — a  glass  like  any  other  glass,  only  that  it  ia 
soluble  in  water.  When  crushed  up,  and  boiled  in 
water  even  at  the  ordinary  temperature  of  boiling  water, 
212°  Fah.,  you  get  that  silicate  dissolved,  and  you  get  a 
liquid  like  thia.  It  is  afterwards  evaporated  down  till 
it  gets  to  a  sort  of  a  syrupy  consistency.  This  is  a 
very  strong  silicate  ;  if  I  add  some  hydrocloric  acid  to 
it  the  whole  mass  will  then  gelatinise  at  once,  and  we 
shall  get  gelatinous  silica.  Now,  I  will  take  a  diluted 
solution,  and  will  add  hydrochloric  acid  to  it,  and  it  will 
not  gelatinise.  Thia  provea  to  ua  that  silicic  acid,  in 
the  hydrated  or  gelatinona  form,  is  soluble  to  a  certain 
extent  in  hydrocloric  acid.  It  will  require  the  addition 
ofammoaii  to  precipitate  the  silica  from  this  solution. 
I  will  add  some  ammonia,  and  you  see  it  soldifies  at 
once.  80,  ihen,  hydrated  silicic  acid  is  soluble  in 
certain  other  acids — in  hydrocloric  acid,  for  instance ; 
that  ia  a  t'ict  to  be  boroe  in  mind,  hut  I  will  leave  the 
further  explanation  of  it  until  I  come  to  its  application 
in  the  ans.  I  will  here  tell  you  of  a  fact  which 
has  asta^iiahod  scientific  men.  I  do  not  mean  that 
it  has  astunisbtd  chemists,  but  many  scientific  men  who 
have  used  glass  as  a  material  for  carrying  on  certain 
Very  delicate  o]  erations.  For  instance,  it  was  desired 
some  timo  ago  to  try  some  experiments  upon  organic 
liquids.  They  were  sealed  up  in  glass  tubes,  and  then 
exposed  to  a  very  high  temperature,  for  the  purpose  of 
aocertaiiiing  eel  tain  results.  But  it  was  found  that  a 
number  of  ^n1all  masses  floated  about  in  the  liquid.  The 
experimenter  did  not  know  the  reason  of  this,  but  when 
he  mentioned  it  to  a  chemist,  the  chemist  told  him  that 
tho  water  Ind  dissolved  the  glass.  One  would  hardly 
think  that  water  dissolves  glass,  bnt  it  does  so ;  and  it 
does  it  slowly  as  well  as  rapidly.  Here  it  does  it  rapidly, 
under  prejsuie,  and  at  n  high  temperature.  Here  is  one 
of  the  experimental  tubes,  and  if  you  look  at  it  yon  will 
see  that  the  )  ottom  of  the  tube  is  like  ground  glass, 
whereas  the  other  part  is  perfectly  clear  and  transparent. 
The  water  here  has  actually  dissolved  the  glass.  Here 
are  some  other  specimens  still  more  striking,  showing  a 
quantity  ul  gelatinous  silica  floating  about,  which  has 
been  dissolve  d  off  the  glass. 

These  tubes  were  sealed  up ;  they  were  put  into  what  is 
called  a  digester,  and  heated  to  150"  centigrade.  At 
that  tumpinature,  and  even  below  that,  glass  is  capable 
uf  being  dissolved,  and  if  the  operation  had  gone  on  long 
enough  uo  doubt  the  whole  of  the  glass  would  have 
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iMen  destroyed.  The  important  bearings  of  this  fact 
-will  be  manifest  when  I  come  to  speak  of  the  caases  of 
the  extraordinary  beauty  which  we  see  in  nncient  stained 
glass.  I  tell  Tou  now  the  way  in  which  I  mean  to 
apply  this,  because  it  is  a  most  intei  eiting  fact,  and  you 
will  have  no  difScuHy  in  nnderstanding  it  after  I  have 
told  you  that  the  ancient  stained  glass  owes,  to  a  great 
«ztent,  its  extraordinary  beauty  and  its  lustrous  effect 
to  the  fact  that  certtiin  portions  of  the  glass  have  been 
dissolved  out  by  the  moisture  of  ag?s. 

There  are  other  substances  which  will  decompose 
glass,  and  dissolve  it  up.  For  instance,  the  substance 
called  phosphoric  acid.  I  will  now  take  a  strong  solu- 
tion of  silicate  of  potash,  and  put  into  it  some  carbonic 
acid  gas.  I  have  shown  you  in  this  crucible  that  silicic 
acid  will  turn  out  carbonic  acid  at  a  high  temperature, 
and  now  I  want  to  show  you  that  carbonic  acid  will 
turn  out  silicic  acid  at  a  low  temperature.  When  silicic 
acid  is  dissolved  in  caustic  potash  or  soda,  what  is  culled 
■ilicate  of  soda  or  potash  is  formed.  That  is,  the  silicic 
acid .  combines  with  the  potassic  oxide,  or  oxide  of 
potassium,  as  the  base.  We  get  the  base  combined  with 
the  acid,  forming  a  salt,  which  is  called  silicate  of  potash. 
When  we  pass  in  cartionic  acid,  the  carbonic  acid  will 
take  the  potash,  and  form  carbonate  of  potash,  and  the 
silicic  acid  will  be  precipitated  as  hydrate.  This,  then, 
will  be  the  conclusion  of  what  I  have  to  show  you  upon 
the  chemistry  of  silica,  and  it  is  an  interesting  conclu- 
sion, too,  because  it  shows  the  difference  between  the 


solution.  Silica,  then,  can  be  got  in  aqaeons  solnlia 
by  this  process.  Here  is  some  aqueous  silica,  which  ha 
been  dialysed  in  this  dialyser.  I  will  add  some  amaoim 
to  it,  and  we  shall  get  a  precipitate  of  silica.  If  too  Iw^ 
you  will  see  a  precipitate  of  silica  floating  about  in'i 
liquid.  If  you  allow  uqueons  silica  to  stand  for  a  Irapthc 
time,  or  if  you  agitato  it,  or  if  you  drop  a  foreign  Wi 
into  it  suddenly,  the  whole  mass  will  solidfy,  and  t« 
get  a  jelly,  like  this.  This  is  pure  silicic  acid,  which  Im 
been  in  aqueous  solution,  and  which  sometime  yestoiii; 
or  this  morning  gelatinised  suddenly.  If  yon  atm 
silica  in  this  state  to  dry,  allowing  its  edges  to  befe 
it  will  dry  into  a  beautiful  hard  mass ;  and  underaet; 
one  of  the  microscopes  you  will  see  a  specimen  of  g^- 
tinous  silica  which  has  been  thus  gradually  dried,  »hiii 
is  hard  enough  to  scratch  glass.  Some  time  nfolb. 
Coberts  also  found  out  a  most  interesting  fact  with  xtpr. 
to  silica.  If  you  allow  it  to  gelntinise  in  atmosphfriciii, 
vegetablegrowthswill8pringupinit,andyousftbfflatift. 
dendritic  forms.  I  believe  there  is  a  specimen  note 
one  of  the  microscopes.  This  gives  us  a  very  great  ms^k 
into  the  formation  of  some  of  those  very  beaolifu]  foia 
in  agates.  But,  however,  I  have  not  to  dwell  on  Us 
subject;  my  reasons  for  bringing  before  you  thisJjiKO" 
dialysing  and  the  effects  produced  by  it  are  teftnl, m 
one  of  them  is  that  this  substjince,  aqueous  nlia, »'' 
been  used  in  the  arts,  and  I  think  it  will  be  m"na^ 
sively  used  than  it  has  been.  When  I  come  to  ?"•* 
the  application  of  silica  to  such  purposes  iaifjl^ 


action  of  chemical  bodies  when  they  are  placed  under  ,  lectures  I  shall  again  refer  to  it,  but  this  was  ^J^ 
different  circumetanccs.  [place  to  explain  the  principle  of  dialysis  ui*''" 

Now  we  turn  to  the  subject  of  diffusion.  I  need  not  go  j  substance,  dialysed  silica,  is  prepared.  ^ 

at  any  length  into  this  subject,  because,  in  the  first  I  will  break  off  here  for  a  moment  to  »'*'.'?? 
course  of  lectures  delivered  here  this  session  by  Mr.  Gill,  |  of  the  experiment,  in  which  I  put  caostitta*^^ 
he  went  into  the  subject  of  diffusion  particularly,  and  ,  carbonate  of  potash.  The  two  have  *1*  ^ 
therefore  I  nefed  not  say  much  about  it,  but  it  will  not  i  together  for  some  time.  Before,  the  lime  didJ*"^ 
rake  long  to  show  you  tiiis  e:  ' 
starch  mixed  with  iodide  and 
will  be  put  into  a  bladder, 

into  acidulated  water ;  the  acid  of  the  water  will  dialyse 
into  this  thick  dense  substance  ;  the  acid  will  decompose 
the  iodide  and  iodate  of  potassium,  the  iodino  will  be 
set  free,  and  that,  when  set  free,  will  give  a  blue  colour 
with  the  starch.  The  blue  colour  will,  therefbre,  be 
formed  in  this  bladder,  and  will  rise  up  the  tube.  This 
is  the  apparatus  ordinarily  used  for  dialysing,  a  simple 
drum,  like  a  tambourine,  with  a  piece  of  vegetable  parch- 
ment put  over  the  drum,  and  secured  with  a  ring.  This 
drum  is  floated  on  water.  The  water  will  not  pass  throngh 


effervescence.  There  is  a  very  slight  ^^^'^^^^"^J^ 
you  will  remember  how  it  fizsed  up  before.  ^''• '  ^ 
add  to  this  carbonate  of  lime  some  hydrochlonc  •» 


and  you  see  what  effervescence  there 
then,  is  the  way  in  which  soda  is  ™'"^«'**^'*'"'v'l;-a 
I  broke  off  in  an  interesting  part  of  my  ''°*?*!L, 
silica.      If  you  add  to  some  of  this  aqueous  """"t 
clear  glycerine,  you  will  find  it  does  not  prevra' 
gelatinising  of  the  silica,   but  the  sUics  *;"  S" 
gelatinising,  and  it  will  unite  with  the  gly^«^^  ^ 


this  dialysing  parchment  from  the  basin  into  the  drum,  I  not   know  whether  it  will  chemically  unite  "_^ 
but  if  you  put  another  liquid  in  it  there  will  be,  by  a  |  glycerine  or  not,  but,  at  all  events,  you  get  '^t^^d 

Srinciple  which  is  called  endosmosis  and  exosmoais — a  I  homogeneous,  clear,  transparent  subetanw,  •     ^  ^ 
iffusion  of  the  liquid  from  one  vessel  into  another.  Thero    glycerine  and  gelatinous  silica.     And  thrt  T^  ^ 
will  be  an  interchange,  but  the  direction,  m^iinly,  will  be    another  means  by  which  this  peculiar  '^,"'_,  ^,^y  I 


from  what  is  termed  the  colloidal  substance  into  the  other 
and  outer  liquid.  You  have  seen  a  great  many  precipi- 
tates of  silica  to-niuht ;  here  is  one  like  jelly,  for  silica  is 
an  eminently  coUoidalsnbstance;  colloidal  means  glney.or 
likeglne.  This  substance  will  not  pass  through  thedialysing 
parchment,  but  the  crystalline  substance,  which  is  held 
in  solution,  will  pass  through  this  diiilyising  medium. 
Now,  suppose  I  take  some  silicate  of  potash  and  put  it 
into  this  dialyser,  and  if  I  make  my  silicate  of  potash 
acid  with  hydrochloric  acid,  which  I  can  do  if  I  haA'e  a 
weak  solution  of  silica,  though,  you  will  remember,  with  a 
strong  solution  it  is  precipitated,  but  if  I  take  a  weak 
solution,  not  containing  more  than  three  or  four  per 
cent,  of  silicic  acid,  then  if  I  add  hydrochloric  acid,  and 
make  it  acid,  I  havo  sufficient  acid  to  nnito  with  the 
sodium  and  to  form  chloride  of  sodium,  which  liquid 
will  pass  through  the  dialysing  drum  into  the  water ; 
and  if  I  keep  changing  the  water  outside  the  dialyser, 
it  will  go  on  dialysing  into  it  until  all  the  chloride  of 
sodium  will  have  diffused  out ;  this  can  be  ascertained 
by  the  experiment  I  showed  you  early  this  evening,  viz., 
testing  with  nitrate  of  silver,  and  there  will  be  nothing 
left  in  the  diiJyser  but   silica,  and  that  in  aqueous 


can  be  made   valuable  in  the  arts.    J<e*'      ^|k 
shall  go  into  the  subject  of  glass  manu&cture  »»» 
materials  used  therein. 


ANinTAL  nrTEENATIOirAI  EXHIBITION 


The  offices  of  the  Commissioneis  are  *'  ^PJf  cJ- 
sington-gore,  London,  W.,  ILijor-Goneral  scow, 
secretary. 

The  Japanese  Plenipotentiaries  ExtraordiwiT,  ^ 
received  by  Earl  Granville,  the  Foieign  =^^j,iiit»t 
the  Evening  Promenade  on  Monday  "•^'•j  jorti- 
band  will  play  in  the  Conserwtory  of  IB«  »"' 
cultural  Society.  ,wdwpr«»*' 

His  Eoyal  Highness  the  Priaee  of  *"^i^«flK 
on  Tuesday,  at  Marlborough-house,  orer  »  "  ji«t 
Royal  Commusion  for  the  Exhibition «'  p^* 
were  present — Earl  Granville,  Mr.  AynO"' 
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Soadford,  Sir  William  Tit«,  Mr.  Bariii<;.  ilr.  Gil  (on, 
Mr.  Thring,  und  Miijor-Genentl  ScotC  (SccrvUiy).  Mx. 
<CoI«  attendsd  the  iQevtiiig> 


papeh,  stationert,  and  priktixg. 

(CtnUmmi/rvmrag*  Tiai 

The  production  of  typo,  or  mctnl  dmructcrs,  is  the  finil 

-Step   in  printing.    From  tho  time  ui  ihu  inveittiou  ut' 

pnnting  to  witbin  a  lew  years  Ihesu  mt^tiil  t\  pui  wore 

inTorittbly  prodoced  entirely  by  hami-lubuur.   Tho  type- 

fousdei  held  in  one  hand  the  uiuuld,  or  matrix,  iheii 

'with  a  ladle  he   poured  in   a  small   quantity   of  the 

molten  metal,  gave  the  mould  a  sudden  jerk  upwards, 

to  expel  the  air  an<l  lorce  the  metal  into  ihe  tin*  liues 

of  the  die,    and   lustly  opened  the  mould,  and  turned 

out  of  it  an  nnfinislied  type,  with   a  letter,  0j;uro,  or 

other  character,    iit  one   end  of  it.     The   piootsa  re- 

.quired  considerable  skill,  and,  under  the  bi-st  circum' 

stances,  was  a  slow  one ;  and,  fur  iiiuny  years  inventors 

expended  a  vast  amount  of  time  and  skill  in  constrU'^  ting 

type-founding  machinery.    It  is  not  much  more  than 

tea  or  twelve  years  ago    that  any    practical  succees 

attended  their  endeavours. 

Tvo  type-casting  machines  are  now  to  he  seen  nt 
'Work  at  the  Exhibition,  one  of  French  origin,  which 
.toma  out  the  type  in  the  rough,  much  in  the  simo 
manner  aa  they  were  produced  by  the  old  mc-thoJ,  but 
infinitely  more  rapidly  ;  and  an  English  mnchine.  which 
not  only  casts  but  hukshcs  the  type,  and  laya  them  in 
perfect  order  side  by  side,  reaay  to  bo  made  up  into 
.packets  for  delirery.  This  machiiuj  consists,  in  fact,  of 
a  small  furnace  and  several  smiU  tools  on  the  same 
bench,  all  connected  together  and  worked  at  once.  The 
fotnace,  or  melting-pot,  containing  the  moUen  metal, 
composed  of  tin,  lead,  and  antimony,  is  heated. by 
gas  burnt  with  a  stream  of  atmospheric  air;  the 
matrix  is  set  at  right  angles  to  tho  side  of 
.the  furnace,  projecting  from  which  is  a  smi^U  nozzle,  and 
through  this  suthcicul  metal  is  projectud,  by  the  action 
.  of  the  machine  at  proper  intervals,  to  form  one  typ^,  the 
matrix  into  which  the  metal  is  cast  being  supplied  with 
a  small  strrou  of  water  through  an  iudia-rubbir  tubo  in 
'  Older  to  prevent  its  over-huuting.  The.mumciit  tho  type 
is  cast  it  is  laid  on  a  kind  of  muiiaturo  tramway,  and  as 
each  successive  arrival  pushes  the  previous  one  lorward, 
a  tow  of  bright,  fresh  type,  a  foot  or  two  long,  is  soon 
.  ptoduced.  Each  of  these  rough  types  has  a  metallic  tail, 
bat  this  fulls  off  at  the  slightest  touoh  of  a  projecting 
strip  of  metal,  or  of  the  attendant's  hand.  The  types 
haling  arrived  at  the  terminus  of  the  tramway,  make 
■their  way  by  gravity  down  tho  face  of  a  quadrant 
beneath  a  band,  und  make  for  the  finishing  machine. 
Being  laid  on  a  moving  piece  of  motal,  each  type  is  now 
in  succession  carried  lorward  between  the  jaws  of  two 
minute  planing  machines,  each  of  which  planes  one  side 
•of  the  type,  and  makes  those  sides  perfectly  parallel.  It 
is  then  turned  at  right  angles,  and  pusses  by  a 
Moies  of  cutters,  which  trim  the  foot,  pbine  the  two  re- 
maining sides,  and  cut  tho  distinguishing  nicks.  This 
^one,  the  completely  finished  types  are  laid  side  by  side 
on  a  composing-stick,  which,  when  full,  is  removed,  and 
replaced  by  another.  Finally,  the  types  are  removed 
from  the  composing-stick  by  wbat  may  be  called  a  delicate 
jtboTel,  which  takes  up  each  time  just  as  many  types  as 
«re  required  to  make  up  tho  wiuih  of  the  packets  in 
which  they  are  tied  up  to  bo  delivered  to  the  printer. 
The  machine  seems  to  perform  its  various  functions  with 
great  regularity,  and  is  well-deserving  of  study  with  its 
foreign  companion,  which  stands  next  to  it. 

Tho  slowest,  the  most  costly,  and,  it  may  be  added, 

the  most  important,  operation  in  the  printer's  art  is  that 

of  setting  up,  or  composing  the  type,  and  afterwards, 

^when  done  with  for  a  time,  re-distributing  it  in  the  case. 

'WUle  one  set  of  inventors  were  labouring  at  the  pro- 


duction of  type  by  mechanical  means,  others  were  occn- 
pied  in  dovising  plans  fur  composing  and  distributing  b^ 
machinery.  A  very  large  number  of  machines  for  this 
puipude  havH  been  i:iveiited  and  shown  at  the  various 
lii.Iustrial  Exhibitions,  but  it  is  only  recently  any 
have  been  found  to  meet  the  wants  of  the  printer.  At 
the  prcwut  moment  type-composing  und  distributing 
iiiutliiui'S  uf  several  niudils  are  in  practical  use,  and 
those  which  have  been  .idupttd  in  the  office  of  the 
timet  may  be  seen  in  operation  side  by  side  with  the 
Walter  ptintiog-pr'  es. 

It  would  be  quite  impossible,  without  the  aid  of 
ilrawiiigs,  to  give  a  complete  idea  of  these  composing  and 
ilistributiiig  machines,  but  their  general  principles  may 
>>e  iniiicutud  without  muih  difficnltr.  To  cummence 
with  the  coinpi'siiig  machine,  the  letters,  figures,  stops, 
and  other  characters  are  arranged  separately  in  metal 
troughs  or  coniposing  sticks,  about  fifteen  inches  long, 
and  just  the  di'pth  and  width  of  the  type ;  when  fill«i 
each  with  its  own  typ-^,  these  receptacles  are  placed  np- 
right  on  the  top  of  tho  machine,  so  that  the  character  at 
the  bottom  of  the  trough  is  in  communication  with  the 
upper  p'>rtion  of  thn  mechanism  of  the  machine.  The 
operation  to  he  pel  formed  is  this.  The  compositor  sits 
down  in  front  of  the  m  ichinc,  and  bus  the  5IS.  copy  to 
set  up  in  type  at  his  left  hand,  and  his  duty  is  to  cause 
to  descend  in  proper  onler,  one  by  one,  the  letters  or  other 
characters  which  occur  in  the  MS.,  and  this  he  does  by 
means  of  a  nuaibor  of  keys,  arranged  in  four  rows,  in  the 
manner  of  a  small  organ  key-board,  each  of  these  keys 
opening  a  aiiuU  valve  or  trap  beneath  one  of  the  charac- 
ters already  mentioned.  From  each  of  the  numerous 
typo-holders  is  a  channel  which  leads  to  a  central  point 
behind  the  key-board.  Kow,  if  the  number  of  ch-innels 
did  not  exceed,  say,  twelve  or  so,  the  operations  would 
be  easy  enough :  the  channels  would  radiate  re{^ularly 
upwards  from  the  central  point  below,  like  the  sticks  of 
a  fan ;  as  each  key  was  touched,  one  or  other  character 
would  fall  directly  from  its  holder  to  the  lower  central 
point  of  delivery.  But  the  number  of  types  is  many  times 
twelve ;  there  are,  in  the  first  pUce,  all  the  letters  of  the 
alpb'tbct  (iunull  and  large),  the  ten  figuris,  the  stops, 
hyphens,  dashes,  &c.,  so  that,  instead  of  the  channels 
being  arranged  simply  like  the  sticks  of  a  fan,  they 
form  altogether  a  figure  much  like  the  veins  of  a  large 
compound  leaf;  that  is  to  say,  there  are  five  or  more 
main  channela,  and  all  the  rest  are  tributaries  of  these, 
03  it  would  be  impossible  to  make  so  large  a  number 
'  of  channels  converge  togetJior  to  a  single  point.  The 
descent  of  each  type  is  therefore  managed  in  such  a  way 
that  it  passes  down  its  own  channel  into  one  of  tho  five 
main  channels,  und  thence  to  the  central  point ;  here  it 
is  received  in  a  trough,  or  composing-stick,  fixed  to  the 
lower  part  of  the  i'ramo  of  the  muchine  in  a  vertical 
position,  the  face  of  course  upwards  ;  and  at  the  descent 
of  each  character  a  slight  lateral  movement  of  the 
machinery  occurs,  which  causes  the  type  to  move 
forward  in  the  composing-stick  till  the  latter  be- 
comes full,  when  the  characters  are  received  in 
what  printers  call  a  "  forme,"  that  is  to  say,  in 
linos  just  as  long  as  the  column  when  printed  is  wide. 
The  types  arrive  at  the  forme  in  a  horizontal  position, 
the  change  being  very  simply  efiiected  by  giving  the 
composing  stick,  or  trough,  a  quarter  turn  in  its  length, 
like  the  rifie  groove  of  a  gun  barrel,  so  that  each  type 
falls  gradually  to  a  horizontal  position  as  it  is  propelled 
along  the  trough.  A  second  workman  sits  behind  and 
to  the  right  of  the  machine,  facing  tho  forme  referred  to, 
and  his  business  is  to  justify  the  composition,  that  is  to 
say,  to  insert  spaces  between  the  letters,  and  also  between 
the  lines,  to  stop  at  the  end  of  each  line,  put  in  a  hyphen 
when  necessary,  and  commenoe  a  new  line. 

The  distributing  machine  is,  in  principle,  the  com- 
posing machine  inverted  ;  the  mass  of  type — or  forme — 
to  be  distributed  is  placed  at  the  top  of  the  maohioe,  and 
the  characters,  after  traversing  the  channels  of  the 
machine^  are  noeired  in  the  composing  troughs,  which 


788' 


JOURNAL  OP  THE  SOCJETY  OP  ARTS,  Acoott  16,  1872. 


are  placed  horizontally,  and  side  by  nide,  on  a  table  be- 
neath. The  system  of  channels,  is  however,  more  com- 
plicated in  this  than  in  the  composing  machine,  for, 
while  in  the  latter  the  oharacters  fall  naturally  from  their 
tributary  channels  into  a  main  one,  in  the  former  tbey 
have  to  be  diverted  mechanically  from  a  central  main 
channel.  This  is  inf^Kniously  effected  in  the  following 
manner: — The  secondary  channels  nil  branch  off  from  a 
main  passage,  just  as  the  shoots  of  a  tree  diverge  from 
the  main  branch,  on  the  two  sides  alternately,  but  in  an 
inverted  position ;  therefore,  when  a  type  bus  descended 
a  certain  distance  in  a  main  duinnel,  it  is  turned  into  its 
own  secondary  channel  by  means  of  a  small  steel  gate, 
which,  when  in  repose,  closes  the  side  channel,  but  when 
set  in  action  by  the  key  of  the  machine  which  acts  upon 
its  special  type,  closes  the  main  channel,  and  the  type 
arriving  at  the  ^ate,  glides  quietly  and  easily,  fout 
downwards,  into  its  own  lane.  The  distributing  ma- 
chine is  worked  by  the  eye,  like  ordinary  distribatiog ; 
the  line  of  the  forme  nearest  the  operator  is  lifted  up,  so 
that  he  may  read  the  first  character,  which  having  done 
at  a  glance,  he  touches  the  proper  key,  the  character 
drops  into  the  channels,  the  line  of  type  moves  on  one 
step,  bringing  the  next  character  over  the  entrance  to 
the  channels,  and  so  on,  till  all  the  types  are  distributed 
into  their  proper  holder-,  or  composing  sticks. 

The  collection  of  printing  machinery  exhibits  the  mo(t 
complete  revolution  possible  in  the  trade.  Of  all  the 
admirable  band  or  lever  presses  with  which  the  whole 
of  the  printing  of  the  world  was  done  little  more  than 
some  thirty  years  since,  not  one  appears  at  the  exhibition  ; 
they  have  been  replaced  by  the  platen  press  for  small 
work,  and  the  cylinder  machine  for  Urge  and  rapid  work. 
These  platen  machines  form  a  curious  and  highly 
interesting  feature  of  the  exhibition,  and  offer  to  the 
mechanical  student  a  larg^  field  of  study,  as  the  novelty 
of  their  form  has  called  forth  many  most  ingenious 
arrangements  of  their  parts.  The  old  printing  press  was 
entirely  worked  by  hand,  the  new  platen  presses  are 
worked  either  by  treadle  or  steam-power.  In  the  old 
presses,  the  forme  was  fixed  down  npon  an  iron  table, 
which,  by  means  of  a  winch,  was  run  in  under  the 
platen  to  take  the  impression,  and  out  from  underneath 
it  to  be  inked  ;  except  in  very  small  work,  two  men,  or  a 
man  and  a  boy,  were  employed,  one  inking  the  type  by 
hand  rollers,  while  the  other  fixed  the  sheet  of  dean 
paper  on  the  tympan,  shut  down  the  frisket  npon  it  to 
keep  it  in  its  place,  then  shnt  down  the  tympan  on  the 
forme,  ran  the  table  in  under  the  platen,  and  then  with 
both  hands  upon  a  powerful  lever  and,  in  the  case  of 
larve  work,  throwing  the  whole  weight  and  power  of  hia 
body  into  the  act,  ^ve  the  requisite  pressure. 

In  the  new  machines,  the  pressman,  in  the  absence  of 
steam,  works  the  machine  with  his  foot,  lays  the  clean 
paper  on,  and  takes  the  printed  impression  off;  all  the 
rest  is  effected  automatically,  while  the  operator  can  see 
and  check  the  action  of  every  part  of  the  machine. 

Kvery  one  of  the  many  platen  machines  at  the  ex- 
hibition has  its  own  peculiar  features,  but  they  have 
also  a  generic  character  which  may  be  given  in  a  few 
words.  The  forme  of  type,  from  which  impression  is  to 
be  taken,  is  placed  vertically,  and  the  platen  necessarily 
in  the  same  position,  and  facing  the  former ;  when  set  in 
motion  the  platen  recedes,  and  turns  face  upwards  when 
the  paper  is  laid  on,  and  kept  in  its  place  afterwards  )>> 
frisket  arms;  behind  and  above  the  forme  is  the  inkinj; 
apparatus,  and  at  the  moment  the  paper  is  being  laid  on 
the  platen,  two  or  three  small  rollers,  which  have  care- 
fully coated  themselves  with  ink  the  instant  before,  run 
down  and  up  the  face  of  the  type  in  the  forme,  inking  it 
completely ;  they  have  scarcely  escaped  np-stain  to  inli 
themselves  again,  when  the  platen  rocks  over,  approacher 
the  forme,  is  squeezed  with  force  against  it,  and  the  im- 
pression is  given  ;  and  so  the  work  goes  on  at  the  rate  oi 
one,  two,  or  more  thousands  of  printings  per  hour.  Tht 
arrangements  for  giving  more  and  less  motion  to  th« 
platen  at  different  moments,  to  allow  time  for  laying  on 


the  paper  and  inking  the  forme  completdy,  sad  fcr 
saving  time  at  other  moments,  and  those  for  tie  feeiliiig 
and  distribution  of  the  ink  and  the  inking  of  the  type, 
are  different  in  nearly  every  machine,  and  exhibit  mock 
ingenuity.  All  the  platen  machines  except  one  tn 
English,  and  that  exception  comee  from  our  TiuutUutie 
cousins. 

These  platen  machine*  ate  what  are  called  in  Ht 
trade  jobbing  machines ;    they  are   only  intended  fat 
amiU  work,  that  is  to  say,  they  only  print,  as  t  nh, 
sheets  of  paper  up  to  demy  folio,  or  about  19  inches  b; 
13^  inches.     On  the  other  hand!,  the  very  best  pristiiig 
such  as  that  from  fine  wood  blocks,  has  never  yet  lea 
achieved  by  a  cylinder  machine,  or  by  anything  else  bat 
platen  pressure.      In  the  Exhibition  will  be  found  t 
platen   machine    of   the    highest    class   and  of  gmi 
power,  of  the  kind  used  for  very  superior  work— tht 
notes  of  the  Bank  of  England,  &c.    The  platen  mulii» 
referred  to  is  a  pondrous  engine  of  peculiar  conetnctica 
and  admiralile  workmanship,  and  deserves  careful  sum- 
nation.     The  platen,  which  is  of  great  weight  in  itiell 
is  aided  by  a  Fuspended  adjunct  weighing  hslf-a-tsn,  if 
not  more,  and  the  pressure  is  given  by  two  knte-rat 
levers,  one  on  each  side  of  the  machine.    The  iiiti^ 
apparatus  is  of  the  most  elaborate  kind,  and  theurai^ 
menta  of  the  feed-roller,  that  is  to  say,  the  go-tietvM 
the  ink  reservoir  and  the  distributing  roller,  ud  tW 
which  gives    the    latter   a  lateral,  as  well  u  aaki 
motion,  known  as  the  "  mouse  motion,"  are  atftl^ 
ingenious.  The  machine  is  a  double  feeder,  sotlnXUi 
one  attendant  is  carefully  laying  on  his  sheet  <fclu 
paper  another   sheet  is  takmg  the   impresna    ^ 
arrangements  for  inking  the  type,  running  tki^ 
under  the  platen,  and  keeping  it  there  at  nt  wt 
the  descent  of  the  platen,  include  a  very  noidlM 
of  mechanism,  which  may  be  described  as  a  gtnda>Ki>l 
in  two  circular  and  two  spiral    grooves  in  •  ik^ 
cylinder.      This    curious  mechanism  seems  to  vi» 
admirably.  ^, 

ThecoUection  of  cylinder  printing  machinery,  s""*!* 
not  complete— for  one  type  in  extensive  use  is  ""'fj, 
sented — is  remarkably  fine,  and  includes  example!  of  "U 
the  great  varieties,  namely,  machines  printingoDewnW 
sheets  almost  at  the  same  moment,  single  or  doaW 
feeders  as  they  are  called— that  is,  those  which  pnM  • 
one  side  only  of  the  paper,  and  those  which  jwp'  " 
both  sides  of  the  paper  before  it  leaves  the  ni^^jjV" 
what  are  called  perfecting  machines.  These  1*™J^ 
machines  present  a  difficulty ;  the  second  side  «'»• 
paper  being  printed  an  instant  after  the  first  side, «»' 
u  great  danger  of  some  of  the  ink  remsinuig  <«"• 
blanket  with  which  the  cylinder  is  covered,  «m^5t 
transferred  to  the  next  sheet.  This  is  what  is  csUeoB 
the  printing  trade,  "  set-off."  In  printing  ?e'»I*>^ 
and  common  work,  this  u  svoidM  by  "".'^l*^^,^ 
tremely  small  quantity  of  ink;  but  such  f»u>t'«'I'"~^ 
would  not  be  accepted  in  superior  work,  ench  «•  ^_ 
book  printing :  and,  therefore,  in  such  catet,  an 
ditional    complication  of  machinery  i«  <^'^^'„a, 


introduction  of  a  dean  sheet    of  paper. 


which  na* 


between  theblankeU  and  the  sheettofpap*''"" 

being  printed.  .     .j ..  Og 

In  aU  the  presses  snd  machines  above  "/"^^flrf 

work  is  printed  either  from  the  type  i^'°'v^^ 
....         jj     iithelait  «>«»»««* 


stereotype — casts  taken  from  ...    «    •  oni  •"• 

class  of  machines,  represented  by  the  *'""°^4rf, 
Walter  machines  in  the  Exhibition— snd  they  a"^^ 
at  present  the  sole  representatives  of  the  ^^*  .^aJt 
in  nse 
if  the  I 

A  mould  io  wihch  wi  uio  t-Jfyv  ity  i»»-—    -  .     tf^M.  tB^ 

if  paper  laid  suceeesively  on  the  f"*,  !  ,1-  TU' 
.fterwards  pressed  into  the  interstices  of  tfiety^  ^ 
•nonid  is  then  fitted  within  a  <^"\  into  i* 
;ircular,  iron  mould,  and  the  °"'",i,']r  frioiB'' 
m  that  position.  These  casU  »re  Ww  ^^^  ^ 
itystematically  on  |-jft9Jr  edges  snd  b^  ^ 
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latbes  ynih  set  cutters,  and  fitting'  accurately  on  to 
the  cylinders,  are  held  rigidly  in  place  by  means  of 
undercut  edges  and  screw  clamps.  The  plates  for  the 
two  sides  of  the  paper  being  fixed  on  separate  cylinders, 
and  each  printing  cylinder  being  provided  with  complete 
inking  apparatus,  and  having  a  companion  cylinder  to 
«zert  the  necessary  pressure,  each  sheet  of  paper  is 
printed  first  on  the  one  side  and  immediately  afterwards 
on  the  other.  In  the  Marinoni  machines,  which  are 
made  for  six  or  more  feeders,  the  arrangement  of  grippers, 
to  seize  the  sheets  of  paper,  and  carry  them  between  the 
rollers,  and  of  tapes  and  other  accessories,  presents  a 
most  extraordinary  complication,  but  the  work  is  well 
done,  and  the  delivery  of  the  printed  sheet  is  auto- 
matic. 

The  "  ■Walter,"  or  Times  machine — which  it  is  un- 
necessary to  describe  here,  as  an  account  of  it  has 
recently  been  given  in  the  columns  of  this  Journal — 
has  made  another  great  step  in  advance ;  it  is  completely 
automatic ;  a  roll  (or,  as  it  is  called,  a  "  web")  of  dry 
paper  is  placed  at  one  end  of  the  machine,  the  end  of  the 
three  or  four-mile  strip  of  paper  is  introduced  into  the 
machine,  passes  through  a  bath  of  salt  water,  which 
damps  it  sufficiently,  and  is  printed  first  on  one  side  and 
then  on  the  other ;  the  printed  sheets  are  then  cut  off 
by  the  machine  itself  and  laid  on  two  tables,  at  the  rate 
of  about  200  per  minute. 

(7b  be  continued.) 


RAW  OOTTOU  AND  COTTON  PLANTS. 

In  this  year's  International  Exhibition,  the   whole 
process  by  which  cotton  is  cleaned  or  separated  from 
the  seed,  and    prepared  for  market  by  the  different 
kinds  of  machinery  known  as  "gins,"  maybe  witnessed. 
The   various    manipulations   which   the    raw  material 
undergoes  after  it  reaches  the  hands  of  the  spinner,  and 
by  which  it  is  converted  into  yam,  and  ultimately  into 
cloth,  will  afford  to  thousands  who  have  never  had  the 
opportunity  of  going  through  a  Lancashire  factory  or 
cotton  mill,  an  insight  into  the  vast  operations  con- 
tinually going  on  in  the  domains  of  King  Cotton.    The 
Great  Exhibition  of  1862  was  held  during  the  "  cotton 
famine,"  and  thousands  of  factory  operatives  were  pre- 
vonted  by  that  dire  calamity  from  becoming  acquainted 
with  its  wonderful  treasures.    This  was  not  owing  to 
wtint  of  time,  but  to  the  want  of  means.    At  its  com- 
mencpment  60,000  industrious  cotton  workers  were  wholly 
out  of  employment  and  dependent  on  doles  of  charity 
for  their  very  existence,  whilst  200,000  more  were  then 
on  short  time  and  greatly  crippled  in  their  resources. 
The  representatives  of  nearly  every  country  attending 
tho   1862   Exhibition    met   in    conference  to   consider 
the  cotton-growing  capabilities  of  the  world,  tho  best 
means  of  making  them  available,  so  as  to  increase  the 
supply  of  the  much-needed  commodity,  and  of  intro- 
ducing or  extending  the  cultivation  of  cotton  where 
little  or  none  had  previously  been  produced.    That  con- 
ference, and    the    information  then    imparted,  had    a 
powerful  effect  in  stimulating  tho  growth  of  cotton  in 
every  direction,  and  in  showing  how  much  room  there 
W!iB  for  hopeful  exertions.    A  curious  episode  for  a  time 
diverted  attention  from  cotton,  and  tho  discovery  of  a 
substitute  was  heralded  by  a  loud  flourish  of  trumpets. 
Evcr3body  remembers  the  Zoatera  marina,  which  was  to 
answur  uU  the  purposes  of  cotton,  and  to  be  obtained 
in  such  abundance  as  to  forbid  all  possibility  of  scarcity. 
So  confident  was  the  prophecy,  and  so  complete  the 
illusion,   that  experienced   cotton  brokers  and   cotton 
spinners  were  for  the  moment  carried  away  with  the 
diosimnlation ;  but  this  and  other  like  bubbles  have  burst, 
and    the  dream  has  vanished.    No  fewer  than  35  dif- 
ferent countries  sent  cotton  to  the  Exhibition  of  1862,  re- 
presenting Europe,  Asia,  Africa,  America,  and  Australia; 
but  not  one  nor  all  of  them  could  pretend  to  anything  like 
competition  with  the  Southern  States,  then  the  theatre 


of  civil  war.  Whilst  it  was  demonstrated  that,  as 
regards  soil  and  climate,  there  was  no  difficulty  in  pro- 
ducing cotton  to  any  extent,  and  in  districts  almost 
without  number,  it  was  as  conclusively  shown  that  there 
were  formidable  and  nearly  insurmountable  obstacles  to 
be  overcome  before  America  could  be  superseded  as  the 
great  source  of  supply.  Want  of  labour,  want  of  roads, 
want  of  capital,  want  of  enterprise  and  skill,  and  immo- 
bility and  stereotyped  characteristics  of  Eastern  and 
half-civilised  races,  with  other  causes,  tended  to  repress 
the  sanguioe  expectations  which  at  first  were  entertained. 
Nevertheless,  cotton  cultivation  in  every  part  of  the 
globo  received  during  18C2  a  powerful  impetus.  The 
commissioners  from  different  cotton-growing  countries, 
before  returning  home,  visited  Liverpool  and  Manchester, 
and  carried  back  with  them  the  most  ambitious  projects. 
Supplies  were  received  from  new  sources  which  had  never 
before  furnished  any  contributions  of  the  raw  material ; 
and,  under  the  stimulus  of  high  prices,  the  most  strenuous 
efforts  were  made  to  increase  Uie  production  of  cotton 
in  every  direction.  Ten  years  have  since  elapsed,  and 
we  can  now  compute  the  results.  America  has  re-entered 
the  field  of  competition,  and  bids  defiance  to  the  world. 
Slave  labour  has  disappeared,  and  the  prognostications 
of  its  abettors  have  been  falsified.  American  cotton 
again  is  king.  No  other  can  compete  with  it,  and  wa 
are  drifting  back  with  great  rapidity  to  the  state  of  de- 
pendence upon  this  one  source  of  supply  which  existed 
before  the  cotton  famine.  No  matter  what  may  have 
been  the  capabilities  and  the  promises  ten  years  ago  of 
other  countries,  we  are  in  regard  to  cotton  very  much  as 
we  were.  Turkey  does  little  or  nothing  more  for  us ; 
the  West  Indies  have  failed  to  realise  our  expectations  ; 
Queensland  and  other  colonies  still  send  us  mora  drib- 
lets ;  Brazil  and  Egypt  are  limited  in  their  production 
by  a  sparse  p9pulation ;  and  India,  after  all  our  efforts 
and  all  the  appliances  which  we  have  introduced,  with 
its  model-farms  and  cotton  commissioners,  and  notwith- 
steinding  the  golden  flood  which  this  precious  product 
has  spread  over  the  land,  India,  with  regret  and  shame 
it  must  be  confessed,  is  but  little  improved  as  a  source 
of  cotton  supply.  Samples  and  specifnens  almost  with- 
out number,  such  as  may  be  seen  at  the  present  Exhi- 
bition, shows  what  India  might  do ;  but  liUle  or  nothing 
is  done,  little  or  no  improvement  in  the  staple  of  Indian 
cotton  can  be  found  ;  and  though,  chiefly  through  private 
enterprise  in  introducing  improved  machinery  for  clean- 
ing and  preparing  it  for  market,  it  comes  forward  in 
better  condition  than  formerly,  it  is  only  by  constant- 
vigilance  and  great  exertion  that  we  escape  the  adultera- 
tion  and  the  rubbish  which  so  long  made  Indian  cotton 
a  byword  and  a  reproach.  The  Indian  collection  of 
cotton  samples  is  extensive  and  various,  obtained  &om 
the  different  districts  where  the  plant  is  cultivated,  and 
presenting  carefully  selected  specimens  of  the  chief 
indigenous  and  exotic  kinds.  Selections  from  the  pro- 
duce of  some  of  the  experimental  or  model  farms  afford 
an  opportunity  of  comparison  with  the  ordinary  growth 
of  the  ryots  in  the  same  district  which  comes  to  Man- 
chester in  the  common  course  of  business.  The  whole 
of  the  Indian  cases,  including  samples  of  the  cottons 
cleaned  at  the  recent  gin  trials  in  Manchester  and  speci- 
mens of  dfied  plants,  are  well  deserving  of  examination. 
Bales  from  the  Khangaon  press  show  how  the  large 
quantity  of  cotton  which  comes  to  that  important  mart 
is  prepared  for  shipment.  In  the  immediate  vicinity 
of  the  Indian  collection  are  esses  of  samples  from  Fiji 
and  Venezeula,  showing  the  capabilities  of  both  for  the 
production  of  a  fine  description  of  cotton.  Cases  of 
samples  of  cotton,  chiefly  from  new  sources,  and  of 
cotton  processes,  together  with  trees  procured  from 
America,  and  covered  with  bolls,  which  are  exhibited  by 
the  Cotton  Supply  Association,  will  be  found  near  each 
other ;  these,  together  with  specimens  showing  the  re- 
sults of  Major  Trevor  Clarke's  well-known  labours  in 
hybridisation,  should  not  be  overlooked.  A  case  con- 
taining s  large  ooUection  of  Italian  cotton  in  the  gaUety 
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has  attracted  considerable  attention.  It  comprises 
samples  from  some  eighty  different  localities,  or  com- 
manal  territories,  which  are  arranged  according  t<> 
species,  and  geogmphically.  It  is  accompanied  with  a 
map  of  Italy,  showing  the  means  of  communication  with 
the  various  places  from  which  cotton  is  obtained,  and 
marking  all  the  lines  of  the  regular  postal  steamers.  On 
each  sample  is  further  marked  the  means  of  communir.1- 
tion,  from  the  nearest  port  whence  steamers  sail,  to  the 
place  of  its  growth,  showing  the  distance  by  road  or 
railway,  as  the  case  may  be.  Considerable  interest 
naturally  attaches  to  the  cotton  plant  in  actual 
growth  in  a  handsome,  span-roofed  greenhouse,  which 
contains  nearly  100  cotton  plants,  in  different  stages  of 
growth,  of  the  following  varieties : — Sea  Wand.  New 
Orleans,  Egyptian,  Sea  Island  crossed  with  New  Orleans 
(green  seed),  Borneo,  Chinese,  North-West  Provinces  of 
India,  Hinginhant,  Juree,  Vine  cotton,  Assam,  Arboreum, 
and  hybrids  raised  by  Major  Clarke,  who  furnished  the 
seed  from  which  most  of  the  plants  were  grown.  There 
is  an  interesting  set  of  plants  from  East  Indian  seeds, 
sent  to  Kew  by  the  Cotton  Commissioner,  from  experi 
mental  farms  in  the  Berars,  the  Central  and  North- 
Western  Provinces.  Many  of  the  plants  are  showing 
the  formation  of  young  bolls ;  they  will  improve  in  size 
and  appearance  daily,  and  will  probably  make  such  an 
exhibition  as  has  never  before  been  seen  in  this  or  any 
other  country.  A  complete  botanical  collection  was 
originally  intended,  but  though  this  was  subsequently 
abandoned  by  the  Commissioners,  there  is  an 
almost  perfect  practical  collection  of  the  leading 
coinmenaal  sorts,  those  only  having  been  omitted 
which  were  not  likely,  from  their  habit  of  growth, 
to  show  blossom  or  fruit,  A  few  curious  and  interesting 
sorts  will  be  added  from  time  to  time  from  Major  Clarke's 
collection  during  the  season.  There  are  duplicates  and 
spare  plants  of  all  or  most  kinds,  which  will  be  removed 
as  the  representative  plants  get  bigger,  and  those  doubt- 
less may  be  had  in  due  course  by  persons  really  interested 
m  the  subject  The  cotton  plant  shows  its  capricious 
lUspositiontodropbud  and  boll,  on  the  slightest  provoca- 
tion, as  completely  in  an  English  hot-house  as  it  does  in 
Its  own  appropriate  country,  a  removal  even  from  one 
house  to  another,  or  from  a  hot  comer  to  a  cool  one, 
being  sufScient  to  induce  the  provoking  phenomenon. 
As  the  plants  were  grown  in  different  places,  and  then 
transferred  to  the  Exhibition  house  almost  at  the  l"Bt 
moment,  the  peculiarity  just  mentioned  has  nocesaarilv 
occasioned  considerable  aifSculty. 


EXHIBITIONS. 


VUmuk  trnivenal  Exhibitioii  of  1873.— A  meeting 
of  her  Majesty's  Commissioners  f,.r  this  Exhibition  was 
held  on  Wednesday,  tho  14th  inst.,  at  Marlborough- 
house.  There  were  present— His  Royal  HiKhn<-83  the 
ftince  of  Wales,  K.G..  the  Earl  Cathcart,  Sir  Richard 
Wallace.  Bnrt,  Sir  Francis  Grant,  P.R.A.,  and  Mr. 
Philip  Cunliffe  Owen,  Secretary. 

Samestio  Economy  Exhibition  in  Paris.- Tlie  Palais 
de  rindustrie  is  once  again  devoted,  in  part,  to  an  in- 
dustrial exposition,  and  on  this  occasion  it  is  the  work  of 
private  individuals.  The  term  •'  domestic  economy  "  is 
used  in  the  widest  sense,  for  besides  wearing  apparel, 
furniture,  household  utensils,  provisions,  and  potable 
liquors,  preserves  and  confections  of  all  kinds,  the  pro- 
gramme includes  machinery,  fine  art,  and  toys.  At 
present  the  exhibition  is  in  a  very  incomplete  state, 
but  every  day  adds  to  iU  attractions,  and  it  is  already 
become  popular,  especially  with  the  working  classes  on 
SunJay.  The  most  complete,  and,  at  present,  tho  most 
attractive  section,  is  that  which  is  devoted  to  Algerisn 
products;  this  includes  a  good  natural  hUtory  collection, 


quadrupeds,  birds,  fishes,  insects,  reptiles,  minerals,  conls, 
&c.,  and  a  fine  collection  of  timber  and  omamental  woods; 
many  brilliant  samples  of  native  woven  tissues,  sldna, 
furs,  and  plumage,  frnits,  honey,  vegetables,  winra  and 
spirits ;  implements  of  agriculture,  pharmaceutical  pro- 
ducts, antiquities  and  curiosities.  In  the  giunl«n  is  a 
considerable  collection  of  bricks,  terra-cotta,  and  other 
building  materials,  specimens  of  construction,  plain  and 
decorative  iron  work,  casts  in  plaster,  and  other  maU-riali, 
painted  glass,  niostaio  work,  tiles,  &&,  and  app^tmios, 
materials,  and  decorations  for  the  agriculturist,  the 
nurseryman,  the  gardcnf-r.  and  the  florist.  Tho  exhibi- 
tion is  to  remHiu  open  all  the  autumn. 


C0BR£SP0NDE9CS. 


DRILL  REVIEW  ON  25th  JULY. 

SiA, — Your  reporter  on  this  event  missed  a  good  point 
in  the  Prince  of  Wales's  extemport  speech  in  tho  Albert 
Hall.  He  did  not  address  the  boys  as  "boys,"  bat  as 
"  My  young  friends."  T  hese  words,  spoken  without  pre- 
meditation, to  those  friendless  little  fellows,  was  soie  to 
make  an  acceptable  and  useful  impression  on  thetn ;  **i 
the  utterance  of  them  is  worth  recording. — I  am.  tx^ 

Fittx  Suioaur. 


MERCURIAL  VAPOURS. 


Sir, — Again  we  are  startled  with  the  dcstncfliia «{ 
health  of  those  who  are  compelled  to  work  ia  la 
atmosphere  infected  with  noxious  vapours.  It  b 
only  lately  the  fact  was  promulgated  that  the  ■eaias 
were  driven  into  premature  decline  by  the  china  day  so 
liberally  added  to  woven  fabrics,  in  order  to  incteawtte 
weight,  add  to  the  appearance,  and  conceal  shortnea  of 
fibre.  Similar  circumstances  took  place  some  years  ago 
in  the  match  manufactories,  when  the  lower  jaws  of  & 
workpeople  were  found  to  be  fatally  attacked  with 
"  caries,"  in  consequence  of  the  fumes  of  phosphoma 
The  remedy  in  all  such  cases  is  verv  simple  and  effi- 
cacious, for  it  suffices  to  have  a  gratecl  floor,  and  down- 
ward ventilation  through  the  same.  This  mode  is  exactly 
the  reverse  of  the  plan  of  ventilation  usually  followed, 
as,  for  example,  in  the  Houses  of  Parliament,  where  th 
egregious  mistnke  was  made  of  passing  the  ventilataom 
upwards  through  a  perforated  floor,  and  thereby  r»nf«««g 
all  the  efiiuvia  arising  from  shoe-leather,  from  the  persoas 
and  clothes  of  those  present,  together  with  dost  and 
sundry  other  noxious  matters,  to  be  forced  up  and  into 
all  their  respiratory  organs. 

The  introduction  of  fresh  air  is  equally  simple  by 
means  of  a  perforated  zinc  cornice,  or  even  the  eotars 
ceiling  in  lieu  of  plaster,  throggh  which  the  freah  air 
would  flow  in  gently,  cool  in  summer  and  warmed  in 
winter,  in  the  highest  part  of  the  hall,  room,  or  woA- 
shop.  Fine-pierced  zinn  may  bemadehighly  omamental, 
and,  by  stamping  and  embossing,  to  almost  emulate  tlie 
beauty  of  Brussels  lace,  and  can  be  lacquered  white  er 
any  fancy  tint 

lu  the  cose  of  the  above-mentioned  mercurial  vapoai^ 
the  remedy  proposed  by  chemical  science,  a  truly  |»x>- 
fessional  one,  by  the  bye,  is  not  to  remove  the  mischieC 
but  to  introduce  some  new  element  or  compound  tbat 
might  be  likely  to  absorb  or  neutralise  those  pestilential 
mercurial  vapours,  an  absurd  proposal,  because  ^e  re- 
quire for  our  health  and  comfort  to  breathe  the  fresh  air 
of  heaven  witliout  the  artificial  admixture  of  any 
chemical  or  other  matter  whatever. 

I  am  perfectly  aware  that  a  tremendous  growl  will  he 
set  up  against  tho  inconvenience  of  having  perfotated 
floors,  though  already  in  use,  but  applied  to  a  wroac 
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purpose,  as  well  as  against  the  trouble  of  exciting  down- 
'ward  ventilation. 

Bat  we  cannot  set  up  with  impunity  anything  that 
militates  against  life  and  health  ;  and  there  is  no  doubt 
that  plenty  of  expedients,  patented  or  otherwise,  will  be 
(levised  in  order  to  remove  or  alleviate  any  such 
imag[inary  evils. — I  am,  &c., 

Hexbt  W.  Bkvbi,bt. 

Kcoding,  Auentt  12. 


SELF-CLEA.XSIN'G  AND  SELF-FILLING 
FILTER. 

This  filter  is  so  constructed  that,  by  being  connected 

with    the   service  pipe,  between  the  cistern  and  the 

ortlinarv  tip,  all  water  required  for  household  purpoaes 

IM  inado  to  pass  through  the  bottom  of  the  filter,  below 

the  oarboo,  and  is  drawn  from  the  ordinary  tap  in  the 

usual   wny;  this  water  (which  is  not  filtered)  is  made 

the  medium  for  cleansing  and  supplyin;;  the  filler  by  the 

fuIloMrinifarrnQSfement:— The  water  (in  the  passage  for 

.iiniiltered  water)  ascends  by  the  pressure  of  the  supply 

',  through  the  carbon  into  the  air-chamber,  by  the  sn^l 

^  V  tlve  thence  up  through  the  glass  tube  into  the  filtered 

.  wator-chamber  (ready  to  be  drawn  o6f  by  the  tap  shown 

^"ia  dotted  lines),  which,  when   fall,  is   stopped   by  the 

R 

K 


valve  worked  by  the  glass  float.  The  water  continues 
to  enter  the  air-chamber  until  the  air  is  compressed 
exactly  equal  to  the  pressure  of  the  supply,  the  conse- 
quence being  that  whenever  water  is  driwn  from  the 
ordinary  tap,  the  pressure  is  removed  from  the  under 
side  of  the  carbon ;  the  compressed  air  immediately 
drives  back  a  portion  of  filtered  water  through  the 
Urger  valve,  down  through  the  carbon,  carrying  with 
it  all  impurities  attached,  which  are  at  once  flushed 
away  by  the  water  which  passes  through  the  bottom 
of  the  filter  and  out  at  the  ordinary  tap.  The  air 
cushions,  shown  in  the  drawing,  are  inverted  tubes 
placed  over  the  inlet  and  outlet  to  prevent  concussion, 
when  water  drawn  from  the  ordinary  tap  is  cut  off  sud- 
denly.   The  advantages  are,  says  the  Inventor : — 

1.  A  continuous  supply  of  filtered  water  without  any 
attention  whatever. 

2.  The  water  is  filtered  through  a  perfectly  clean 
filtering  medium,  the  carbon  being  cleansed  every  time 
water  is  drawn  ttora  the  ordinary  tap. 

3.  The  dirt,  which  in  all  other  filters  remains  in  tho 
carbon  until  it  is  choked  up,  is  by  the  foregoing  arrange- 
ment got  rid  of  continually,  thereby  retaining  the 
purifying  power  as  long  as  the  carbon  will  last. 

4.  The  water  ascends  through  the  carbon  very  slowly, 
being  regulated  by  the  size  of  the  aperture  of  tile  glass- 
tube,  thus  insuring  perfect  filtration. 
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6,  As  these  filters  are  fixed  within  doots,  ihey  are  not 
exposed  to  frost,  as,  in  many  instances,  the  cisterns  are 
out  of  doors. 

6.  These  filters  are  soitahle  when  the  constant  service 
is  adopted. 

The  inventor  and  maker  is  Mr.  Moore,  of  1,  Arthar- 
atreet  East,  King  William-street,  London-bridge. 


SLAG  AS  A  BUILDING  MATEBL^L. 

A  paper  on  this  subject  was  recently  read  before  the 
American  Institution  of  Mining  Engineers  ,hy  Mr.  S. 
Egleston.    He  says  :— 

In  tho  metallurgy  of  iron  the  most  cumbersome, 
«zpensive,  and  useless  product  is  the  blast  furnace 
slug.  The  variety  and  ingenuity  of  plans  proposed  to 
make  use  of  it,  or  in  some  way  nblise  the  heat  it 
absorbs,  or  at  least  to  get  rid  of  it,  is  only  equalled  by 
the  persistent  want  of  success  which  these  efi'orts  have, 
until  within  a  few  years,  attained.  The  amount  of 
slag  which  flows  from  an  ordinary  blast  furnace  in 
twenty-four  hours  may  be  calculated  at  very  nearly 
twice  tho  production  in  iron  by  weight  and  five  or  six 
by  bulk.  The  amount  of  heat  absorbed  by,  and 
radiated  from  this  mass  of  material,  if  it  could  be 
transformed  into  horse-power,  would  make  very  im- 
portant changes  in  our  present  methods  of  manufacture, 
and  materially  diminish  the  cost  of  iron.  Besides  the 
largo  amount  of  heat  lost  in  tho  slag,  it  is  a  constant 
eonrne  of  inconvenience,  accumulating  near  the  furnace, 
as  a  hot,  viscous  mass,  difficult  to  handle,  requiring 
special  tools  for  its  removal,  and  necessitating  the  invest- 
ment of  a  large  amount  of  capital  in  land  on  which  to 
pile  it,  which  brings  no  return  of  any  kind.  The  labour 
spent  upon  this  unproductive  substance  is  often  equal  to 
the  whole  of  the  productive  labour  of  the  furnaces. 
Hence  the  amount  of  skill  lavished,  first  to  make  use  of 
it,  and  then  to  get  rid  of  it. 

The  first  attempt,  and  for  a  long  time  the  only  one^ 
to  use  it  was  in  making  roads,  for  which  it  was  simply 
broken  up  by  hand,  and  then  used  like  any  other 
stone.  Though  in  itself  an  excellent  road-making 
material,  this  form  of  slag  is  not  well  suited  for  it,  ana 
hence,  as  this  is  the  only  use  generally  known,  we 
find  enormous  slag  heaps,  which  are  often  over  100  feet 
high,  served  by  special  engines  and  cars,  in  the  vicinity 
of  many  of  our  blast  furnaces.  Happy  the  company 
who,  like  the  Hudson  Iron  Works,  can  use  their  slag 
to  fill  in  shallow  bays,  and  thus,  by  an  actual  production 
of  land,  turn  aU  their  slags  to  profitable  account.  In 
some  parts  of  Europe,  where  stone  is  exceedingly  scarce, 
this  is  the  only  material  for  road-making  that  can  be 
procured  in  largo  quantities.  Hence,  in  such  countries 
as  Silesia,  every  efibrt  has  been  made  to  make  the  only 
material  they  have  as  well  adapted  for  the  purpose  as 
possible. 

The  great  objection  to  the  use  of  slags  is  their  brittle- 
ness.  Hence  very  early  attempts  were  made  to  devitrify 
them  at  a  small  cost..  This  necessitates  a  dieap  fuel, 
which  is  generally  ail  exception,  and  hence  the  most 
£uccei,sful  attempts  at  devitrification  have  been  the 
accumulation  of  this  slag  in  large  masses,  allowing  it  to 
cool  slowly  under  considerablo  pressure.  This  is  the 
case  at  Tamowitch,  in  Silesia,  and  elsewhere,  where  the 
ground  around  the  furnaces  is  encumbered  for  days  to- 
gether with  large  accumulations  of  sUg,  one  foot  or  18 
inches  in  thickness,  which  are  left  to  cool.  This  method 
is  necessarily  imperfect.  Only  the  lower  half  of  the  slag 
is  devitrificd ;  but,  imperfect  as  it  is,  it  furnishes  an  ex- 
ccUent  material  for  paving,  and  the  traveller  would 
generally  be  astonished  to  learn  that  the  pavement  over 
which  he  rides  is  nothing  more  than  imperfectly  de- 
vitrifiod  blast  furnace  slag.  As  only  a  veyy  small  portion 
of  the  stag  can  be  used  in  this  way,  slag  heaps  in  Silesia 
would  be  quite  as  prominent  a  feature  of  the  landscape 


as  ihey  are  in  the  Lehigh  Valley,  if  the  fnnaces  wocm 
numerous.  The  benefit  in  thu  case  is  on  the  aids  d 
the  road-maker  rtither  than  on  that  of  the  iron  lun. 
facturer. 

The  necessity  of  having  building-stone  in  ceiiiin 

countries  of  Europe,   where  it  is  very  scarce,  led  to  > 

long  series  of  experiments,  which,  after  a  mnltitadt 

of  failures,  resulted   in  the    manufacture   of  a  vei; 

useful    product    for    certain    kinds    of    coaatroctioiit. 

These  experiments  began  at  a  charconl  blast  fimuct. 

the  slag  from  which  was  taken  out  of  the  {oi«-heaitL 

with  a  ladle,   compressed    into  a   mould,  and  cooUd 

slowly.    In  ordtr  to  keep  the  slag  in  the  hearth  frtus 

becoming  cool,  it  was  covered  over  with  charcoil.  i 

small  quantity  of  the  powder  of  tho  chatcoil  Ik-cuh 

mixed  with  the  slag,  and  effected  a  partial  deritrilicitiia 

in  the  moulds.    The  attempt  to  apply  this  exce«dai!i; 

simple  process  toa  coko  furnace  failed  entirely.  The  Irlcb 

became  too  porous  from  the  evolution  of  gases  reaultingftto 

the  admixture  of  coal-dust.  Sand  and  coke-dust weretia 

substituted,  but  as  the  bricks  were  still  fragile  thry  iit 

now  annealed  in  furnaces.    This  process  a  applied  io 

Konigshuttc,  in  Silesia,  to  the  manufacture  of  bsildiij 

material,  of  which  some  of  the  important  conatmctuxii 

of  tiie  works  are  built    The  slag  is  run  fmm  ikefiraiK 

into  a  hemispherical  basin  on  wheels.    The  bottos  of 

this  basin  is  covered  with  sand  or  fine  coke-dnA  to  ik 

depth  of  about  three  centimetres.     The  waggon  i»  tta 

drawn  to  the  point  where  the  bricks  are  to  W  ■* 

The  slag  and  sand  are  mixed  together  with  a  cjoniirt 

tool  until  most  of  the  gases  have  escaped,  and  Ik  f 

is  about  the  consistency  of  dough.    It  is  tli«4>n 

with  the  same  tool  into  a  mould  with  ahingedumtii*' 

punctured  several  times  to  let  out  the  gas.    IV  »«>• 

which  fits  into  the  mould,  is  then  turned  dowiiiw* 

slag  compressed.    By  the  time  throe  or  four  inoiiU«i»'< 

been  filled,  the  first  slag  brick  is  sufliciently  loliil '"  t* 

removed.    This  is  done  by  raising  a  clamp,  which  •l*" 

the  mould  to  separate.    The  red-hot  briek  is  now  inn 

into  a  kiln,  covered  over  with  powdered  coal,  •"'.'t^ 

aimeal.    Each  kiln  contains  1.000  bricks,  aJ"!  ""^ 

three  to  four  days  in  cooling.    Four  men  can  inih  w 

of  these  bricks  in  five  hours.  The  loss  in  the  mannlict"' 

from  the  breakage  is  about  twenty  per  cent    ''^i*'* 

of  annealing  is  about  two  thalers  per  1,000.    Tm 

bricks  are  rough  on  their  sur&oes,  but,  on  account  oi 

their  larger  size,  do  not  require  more  mortsr  than"* 

ordinar>'  brick.    They  do  not  readUy  absorb  inou*"*! 

and  for  that  reason  are  extensively  used  in  the  conitnf- 

tion  of  foundations.     The  pillars  supportinR  the  mf" 

windpipes   at  Konigshutte  are  built  of  thw  '»**^ 

In  SUesia  those  bricks  cost  26  per  cent,  less  than  oidimT 

brick.  , 

A  brick  much  inferior  to  this  in  every  respect  T«in«« 

in  the  Hartz  mountains  out  of  the  lead  famace  •mns 

which  are  silicates  of  iron.    The«e  are  moulded  "^^'^ 

pressed,  and  are  used  for  buildings.    As  the  '"'"', 

very  brittle,  the  constructions  in  which  *'"Lf'Viij. 

are  generally  covered  with  a  coat  of  mortar.    The  M  ^ 

ings  of  tho  immense  mechanical  preparation  wM" 

Cknsthal  are  buUt  of  this  materiaL  ,   ,^ 

Mr.  Sepulcre,  a  Belgian  engineer,  was  one  of  tlie  iw 

who  successfully  transformed  the  dag  into  a  •J""""- 

could  be  generally  used.    This  he  efl'ected  by  ""JJ^ 

the  slag  channels  to  terminate  in  an  excavation,  tne  ^ 

of  which  had   an   inclination  of  about  3"  .   ^■'^_4. 

with  a  capacity  varied  from  half  to  ten  "W"  °^ 

The  very  steep  inclination  of  the  sides  cansM  tte  sec^ 

of  the  pits  to  increase  very  rapidly,  «nd  f"»  ""Tj,, 

solid  crust,  which  forms  on  the  "'rf*'^*''^'^^^!^"  ibji 

to  rise  with  it  without  becoming  attscbed.     i    ^^ 

must  flow  continuously  into  the  excavation,  *?  ^  (« 

any  cause,  there  is  an  intemption.  the  '""*,  _e,th. 


raised,  to  alio  w  of  the  liquid  »aterialflowiDK  oM'"  ^^ 
1  manner  the  whole  aaM  of  slag  >d  ""^  ^g 

Aft^  the  exmntia^M  full,  it  i»  1^*» ' 


In  tiiia  manner  tne  wnole  aaM  of  stag  >«  ""  ',  ^a 
to  be  all  liquid,  and  will  solidity  from  ^^'JJj,  jn 
pretmire.     ' '  •  -»  - 
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to  ten  days  to  cool,  the  only  precaiition  reqmied  htaog 
to  cover  tt.e  top  with  aBhes  or  sand  to  a  soBicieiit  depth 
to  prevent  the  mass  cooling  too  rapidly.  The  stone  so 
pro<iuo>d  grows  hsrd  on  ezposuie  to  the  air.  "When  first 
made  it  cm  be  easily  broken  into  any  required  shape, 
but  after  ezposnre  for  a  period  more  or  less  long,  it 
becomes  so  uiueh  harder  as  to  require  double  the  number 
of  toola  to  work  it. 

i^ll  kinds  of  slag  are  not  snitnble  for  this  nann&c- 
tnre ;  those  which  contain  too  much  lime  fall  to  pieces 
on  exposure.  In  general,  it  may  be  said  that  they 
sboald  contain  from  38  to  44  per  cent,  of  silica,  and  that 
the  fumiii'e  should  be  working  well. 

According  to  experiments  made  at  the  Conservatoire 
des  Arts  el  Metiers,  in  Paris,  this  stone,  when  made 
from  slag,  while  the  furnace  was  running  on  white  iron, 
never  he<'ame  fissured  under  a  pressure  of  less  than  242 
kilogrammes  the  square  centimetre,  and  was  crushed  at 
a  pressure  of  886  kilogrammes  as  a  minimum.  When 
made  from  gray  iron,  they  do  not  crush  under  a  pressure 
of  less  than  406  kilogrammes,  but  they  have  fissures  at 
a  pressure  as  low  as  222  kilogrammes,  or  a  little  less 
than  the  white  iron  slags.  This  material  is,  therefore, 
stronger  than  the  best  marble. 

One  of  the  Belgian  furnaces,  -which  produces  2,£00 
tons  of  slag  in  thirty  days,  made  from  it  1,177  cubic 
metres  of  stone.  The  expense  of  manufacture  was  820 
dollars.  The  material  sold  for  1,600  dollars,  making  a 
profit  of  780  dollars  in  thirty  days ;  70  per  cent  of  the 
sisg  produced  was  profitably  used;  In  order  to  intro- 
duce it  the  price  was  put  26  per  cent,  lower  than 
ordinary  stone. 

In  certain  parts  of  Germany,  and  daring  the  late 
war  in  our  own  country,  basalt  and  certain  volcanic 
rocks  were  used  in  the  manufacture  of  glass.  But 
little  is  wanting  in  certain  blast  furnace  slags  to  make 
them  of  the  s^ime  composition  as  basalt,  and  this  fact 
snggestcd  their  use  in  the  manufacture  of  glass.  The 
experiments  which  were  made  with  slag  were  so  suc- 
cessful that  in  some  parts  of  Belgium  some  of  Uie 
glass  makers  have  contracted  with  the  blast  furnaces 
to  famit>h  them  a  certain  amount  of  slag  every  week. 
One  furnace,  producing  thirty  tons  of  cast  iron  in  24 
hours,  that  1  visited  during  the  last  summer,  furnished 
one  day's  run  of  sing  per  week  to  the  glass  makers.  To 
prepare  it  for  this  use  the  slag  is  run  out  on  cast-iron 
plates  and  cooled  with  water. 

Attempts  have  been  made  in  some  parts  of  Europe  to 
use  the  heat  evolved  by  the  slags  for  domestic  purposes. 
The  most  simple  and  the  most  practical  one  is  the  em- 
ployment of  the  heat  of  the  slag  by  the  men  for  cooking, 
or  heating  their  food  already  cooked.  Attempts  have 
been  made  touseitforheatingthehousesnearthefumace, 
by  allowing  it  to  run  into  iron  moulds  and  placing  them 
in  a  drum  ;  bnt  the  expense  attendant  upon  it,  and  the 
trouble  of  constantly  changing  the  slags,  probably  cost 
more  than  the  saving  of  fuel,  and  undoubtedly  kept 
the  unfortunate  persons  who  were  subject  to  this 
expensive  economy  in  an  uncomfortable  state  both  of 
mind  and  body. 

Mr.  Minary,  director  of  the  Franche  Conti  Iron 
Company,  conceived  the  idea  of  using  the  slags  by 
eranulating  them  as  they  fiow  from  the  fnmace.  To 
So  this  the  trough  through  which  the  slags  nin  is 
made  to  terminate  in  a  stream  of  water  which  has 
•officient  velocity  to  carry  the  grains  of  slag  into  a  pit 
prepared  for  it,  from  which  it  ia  charged  into  waggons, 
-without  farther  expense,  by  an  endless  chain  -with 
buckets.  The  engine  for  this  purpose  is  run  by  the 
g^ses  of  the  furnace,  and  requires  scarcely  a  horse- 
power. In  these  works,  which  consist  of  five  blsst 
Airoaces,  each  producing  20  tons  in  twenty-four 
hoars,  the  introduction  of  this  improvement  resulted 
in  a  saving  of  the  wages  of  twenty  men  occupied  in 
charging  the  slags,  and  of  five  blacksmiths  who  prepared 
their  tools.  Much  larger  waggons  were  brought  to  the 
foiaace,  which,  as  the  granulated  slag  can  be  usoharged 


at  any  height  by  the  endless  chain,  were  for  the  mos* 
part  railroad  cars.  No  one  is  now  employed  to  look  after 
the  slags,  as  the  whole  of  the  work  can  be  done  by  the 
founder  and  his  assistant.  The  saving  thus  efiected 
amounts  to  6,000  or  6.000  francs  a  year,  whilst  the  cost 
of  granulation  does  not  exceed  -07  dollars  the  ton  of 
slag.  This  rendered  the  slag  portable  by  the  ordinary 
methods  of  transportation,  did  away  with  all  the  special 
tools  formerly  used,  and  reduced  the  labour  of  getting 
rid  of  the  slag  to  almost  nothing. 

The  granulated  sing  was  first  used  as  gravel  in  the 
works,  and  to  make  the  bed  of  the  casting- house.  It  was 
found  that  from  such  a  casting  bed  the  pigs  came  out 
clean  and  bright,  pteferred  by  the  puddlers  even  to  that 
cast  in  iron  moulds.  This  method  of  using  the  slag  is 
now  of  almost  universal  application  in  the  Siegen  dis- 
trict, in  Prussia,  where  most  of  the  furnaces  run  on 
Spiegel.  The  grains  of  iron  which  the  slag  contains 
were  formerly  separated  by  stamping.  They  are  now 
sepurated  by  granulation,  and  are  carried  in  a  receptacle 
for  the  purpose,  while  the  li^ht  porous  dag  is  carried 
off  by  the  water,  thus  avoiding  the  expense  of  crush- 
ing and  washipg,  to  which  all  tho  furnaces  were  sub- 
jected before  the  method  of  granulation  was  intrtxluced. 
It  is  also  extensively  used  in  some  parts  of  France  and 
Belgium. 


THE   BRITISH  ASSOCIATION. 

The  annual  meeting  of  the  British  Association  for  the 
Advancement  of  Science  commenced  on  Wednesday,  the 
14th  inst.,  at  Brighton.  The  first  general  meeting  was 
held  in  the  dome  of  the  Pavilion,  at  8  p.m.,  when  the 
retiring  President,  Sir  William  Thompson,  resigned  the 
chair  to  his  successor,  Dr.  William  B.  Carpenter,  LL.D., 
F.B.S.,  F.L.8.,  F.Q.S.,  who  delivered  the  inaugural 
address. 

Or.  Oarpentwr  began  by  a  reference  to  his  recollections 
of  the  first  meeting  of  the  Association  at  Bristol,  36  yean 
ago,  and  of  the  great  men  who  took  part  in  it,  of  whom 
only  a  few  are  now  remaining.  He  next  referred  to  the 
Deep- Sea  Sounding  Expedition  about  to  be  despatched 
by  the  Admiralty,  under  the  command  of  Captain  Narea, 
and  under  the  scientific  charge  of  Professor  Wyville 
Thomson,  and  to  the  results  of  the  Eclipse  Expedition  of 
last  year.     He  then  proceeded  as  follows : — 

Man  as  tbb  Imtskphbtb^  of  Natvu. 

It  has  been  customary  with  successive  occupants  of 
this  chair  to  open  the  proceedings  of  the  meeting  over 
which  they  respectively  presided  -with  a  discourse  on 
some  aspect  of  Nature  in  her  relation  to  man.  But  I  am 
not  aware  that  any  one  of  them  has  taken  up  the  other 
side  of  the  inquiry — that  which  concerns  man  as  the 
"  Interpreter  of  Nature  ;"  and  I  have  therefore  thought 
it  not  inappropriate  to  lead  you  to  the  consideration  of 
the  mental  processes  by  which  are  formed  those  funda- 
mental conceptions  of  matter  and  force,  of  cause  and  effect, 
of  law  and  order,  which  furnish  the  basis  of  all  scientific 
reasoning,  and  constitute  the  J'liilotophia  primd  of  Bacon. 
There  is  a  great  deal  of  what  I  cannot  but  regard  as 
fallacions  and  misleading  philosophy — "  oppositions  of 
science,"  falsely  so-called— abroad  in  the  world  at  the 
present  time.  And  I  hope  to  satisfy  you  that  those  who 
set  up  their  own  conceptions  of  the  orderly  sequence 
which  they  discern  in  the  phenomena  of  Nature  as  fixed 
and  determinate  laws,  by  which  those  phenomena  not  only- 
are,  but  always  have  been,  and  always  must  be,  invariably 
governed,  are  really  guilty  of  the  intellectual  arrogance 
they  condemn  in  the  systems  of  the  ancients,  and  place 
themselves  in  antagonism  to  those  real  philosophers  br 
whose  grasp  and  insightthat  order  has  been  so  far  disclosed. 
For  what  love  of  the  truth  as  it  is  in  Nature  was  ever  mor» 
conspicuous  than  that  which  Kepler  displayed  in  hi* 
abandonment  of  each  of  the  conceptions  of  the  planetary 
system  which  his  imagination  had  snooeMively  devised 
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CO  soon  as  it  proved  to  be  inconsistent  vith.  the  facte 
disclosed  by  ubservation  ?  In  that .  almost  admiring 
description  of  the  way  in  which  bis  enemy  Mars,  "  whom 
h«  had  left  at  home  a  despised  captive,"  had  "  burst  all 
the  chains  of  tho  eqiiatiuos,  and  broke  forth  from  the 
prisons  of  the  tables,"  who  does  not  recognise  the  justice 
of  Schiller's  definition  of  the  real  philosopher — as  one 
who  alwiiys  loves  truth  better  than  his  system  P  And 
when  at  hist  ho  had  gained  the  full  assurance  of  a  suc- 
cess so  complete  that  (as  he  says)  ho  thought  he  must  bo 
dreuuiing,  or  tbuthe  hud  been  reasoning  in  a  circle,  who 
does  not  iet-l  the  almost  sublimity  of  the  self-abnegation 
with  which,  after  attaining  what  was  in  his  own  estima- 
tion such  a  glorious  reward  of  his  life  of  toil,  be  abstains 
from  claiming  the  applause  of  his  contemporaries,  but 
leaves  his  fame  to  after  ages,  in  these  noble  words : — 
"  'Vhe  book  is  written ;  to  be  read  either  now,  or  by 

rterity,  I  care  not  which.  It  may  well  wait  a  century 
a  render,  as  God  has  wt.itel  6,000  years  for  an 
observer."  And  when  a  yet  greater  than  Kepler  was 
bringing  to  its  final  issue  Uiat  grandest  of  all  scientific 
-conceptions,  long  pondered  over  by  his  almost  super- 
human intellect,  which  linked  together  the  heavens  and 
the  earth  in  the  nen.tof  a  universal  attraction,  establish- 
ing the  truth  for  whote  utterance  Galileo  had  been  con- 
demned, and  giving  to  Kepler's  laws  a  significance  of 
which  tbeir  author  bad  never  dreamed — what  was  the 
meaning  of  that  agitation  which  prevented  the  philoso- 
pher from  completing  his  computation,  and  compelled 
him  to  hand  it  over  to  his  friend  f  That  it  was  not  the 
tbooght  of  his  own  greatness,  but  the  glimpses  of  the 
grand  universal  order  thus  revealed  to  his  mental  vision, 
which  shook  the  soul  of  Newton  to  its  foundations,  we 
have  the  proof  in  that  comparison  in  which  he  likened 
himself  to  a  child  picking  up  shells  on  the  shore  of  tho 
vast  ocean  of  truth — a  comparison  which  will  bo  evidence 
to  all  time  at  once  of  his  trna  philosophy  and 
of  his  profound  humility.  Though  it  is  with 
the  intellectual  representation  of  Natlice  which 
we  call  science  that  we  are  primarily  concerned,  it  will 
not  be  without  its  use  to  cast  a  glance  in  the 
first  instance  at  the  other  two  principal  characters  under 
which  man  acts  as  her  interpreter — those,  namely,  of 
the  artist  and  of  the  poet.  The  artist  serves  as  the  in- 
terpreter of  I^ature,  not  when  he  works  as  the  mere 
copyist,  delineating  that  which  he  sees  with  his  bodily 
eyes,  and  which  we  could  see  as  well  for  ourselves,  but 
'when  he  endeavours  to  awaken  within  us  the  percep- 
tion of  those  beauties  and  harmonies  which  his  own 
trained  sense  has  recognised,  and  thus  impart  to  us 
the  pleasttie  ho  has  himself  derived  from  their  contem- 
plation. As  no  two  artist*  agree  in  the  original 
constitution  and  acquired  habits  of  their  minds,  all 
look  at  Nature  with  different  (mental)  eyes ;  so  that  to 
each  Nature  is  what  he  individually  sees  in  her.  The  poet, 
again,  serves  as  the  interpreter  of  Nature,  not  so  much 
when,  by  skilful  word-painting  (whether  in  prose  or 
Terse)  he  calls  up  before  our  mental  vision  the  picture 
of  some  actual  or  ideal  scene,  however  beautilul,  as 
when,  by  rendering  into  appropriate  forms  those  deeper 
impressions  made  by  tho  Nature  around  him  on  the 
moral  and  emotional  part  of  his  own  nature,  he 
transfers  these  impressions  to  the  corresponding  part  of 
oars.  For  it  is  the  attribute  of  the  true  poet  to 
penetrate  the  secret  of  those  <  mysterious  influences 
which  we  all  unknowingly  experience;  and  having 
discovered  this  to  himself^  to  bring  others,  by  the  power 
he  thus  wields,  into  the  like  sjmpathetic  relation  with 
Nature,  evoking  with  skilful  touch  the  varied  response 
of  the  soul's  finest  chords,  heightening  its  joys, 
assuaging  its  griefs,  and  elevating  its  asjnrations. 
While,  then,  the  artist  aims  to  picture  what  he  sees  in 
Nature,  it  is  the  object  of  the  poet  to  represent  what 
he  (ohU  in  Nature;  and  to  each  true  poet  Nature  is 
what  ho  individually  finds  in  her.  The  philosopher's 
interpretation  of  Nature  aeema  less  individual  than  that 
of  the  artist  or  th*  p«a^  beoMM  it  is  based  on  iiuU 


which  anyona.may  verify,  and  is  elaborated  by  nstoa- 
ing  processes,  of  which  all  admit  the  validity.  Be  loeb 
at  the  universe  as  a  vast  book  lying  open  befot*  bin, 
of  which  he  has,  in  the  first  place,  to  learn  tlis 
characters,  then  to  master  the  language,  and,  fiiuiUy,to 
apprehend  the  ideas  which  that  language  conveys.  la 
that  book  there  are  many  chapters,  trealiog  of  diflerat 
subjects  ;  and  as  life  is  too  short  for  any  one  man  to  gttqt 
the  whole,  the  scit  ntific  interpretation  of  this  book  comtt 
to  be  the  work  of  many  intellects,  difi'eiing  Hot  msMly  in 
the  range,  but  also  in  the  character  of  their  powen. 
But  while  there  are  "  diversities  of  gifts,"  there  is  "ibs 
tame  spirit."  While  each  takes  his  special  liirection, 
the  general  method  of  study  is  the  same  fur  alL  And 
it  is  a  testimony  alike  to  the  truth  of  that  method  uti 
to  the  .unity  of  Nature  that  there  is  an  ever-isiTetuig 
tendency  towards  agreement  among  those  who  uw  it 
aright.  Temporary  diS'erences  of  interpretation  beiag 
removed,  sometimes  by  a  more  complete  mastery  of  bs 
language,  sometimes  by  u  better  apprehension  of  ha 
ideas,  lines  of  pursuit  which  had  seemed  entiicij 
distinct  or  even  widely  divergent  are  found  to  lesd  <t 
last  to  one  common  goal.  And  it  is  this  agreenieat  wbi^ 
gives  rise  to  the  general  belief — in  many,  to  the  coaf- 
dent  assurance- — that  the  scientific  iuterpretstioi  of 
Nature  represents  her  not  merely  as  she  seems,  bstit 
she  really  is.  When,  however,  we  careiully  emnin 
the  loundation  of  that  assurance,  we  find  reaaui  t(i<lii- 
trust  its  security  ;  for  it  can  be  shown  to  be  go  lee 
true  of  the  scientific  concoptiou  of  Nature  than  it  «y 
the  artistic  or  the  poetic,  that  it  is  a  reprtssIWi" 
framtd  by  the  mind  itself  out  of  the  materiaJi  «#'■<' 
by  the  impressions  which  external  objects  miikiaps'^ 
senses,  so  tlmt  to  each  man  of  science  Natons*^ 
he  individually  believes  her  to  be.  And  that  Uiidw 
rest  on  very  different  bases,  and  will  have  very  nM)* 
values,  in  different  departments  of  acience.  Thiuiav^ 
are  commonly  known  as  the  "  exact "  scieocoi  i^ 
which  astronomy  may  bo  taken  as  the  t;pe,  tl» 
data  afforded  by  precise  methods  of  observation  i*^ 
be  made  the  basis  of  reasoning,  in  eveiy  st^ 
of  which  the  mathematician  ieels  the  /sUii' 
assurance  of  certainty;  and  the  final  dednctioaf 
justified  either  by  its  conformity  to  known  or  a^citaut- 
abie  facts,  aa  when  Kepler  deteriniued  the  elliptic  oilw 
of  Mars ;  or  by  the  fulfilment  of  the  predicUoas  it  Ik* 
sanctioned,  aa  in  the  occurrence  of  an  ecUpM  or  u 
ocoultation  at  the  precise  moment  specified  msny  J"" 
previously ;  or,  still  more  emphatically,  by  the  sctosl 
discovery  of  phenomena  till  then  unrecognised,  as  *h^ 
the  perturbations  of  the  planets,  shown  by  Newton  to  >« 
the  necessary  results  of  their  mutual  attractiun,  *en 
proved,  by  observation  to  have  a  real  existence ;  or  u 
when  the  unknown  disturber  of  Uranus  was  found  intij 
place  assigned  to  him  by  the  computations  of  Adsas  aw 
Le  Verrier.  We  are  accustomed,  and  I  think  laort 
rightly,  to  speak  of  these  achievements  as  triamphi  <» 
the  human  intellect.  But  the  very  phrase  impli^  tbs 
the  work  is  done  by  mental  agency,  and  the  coincida« 
of  its  results  with  the  facts  of  observation  is  ^^1* 
proving  the  intellectual  process  to  have  been  corwo- 
For  we  learn  from  the  confessions  of  Kepler  that  J""* 
led  to  the  discovery  of  the  elliptic  orbit  of  Mars  by  » 
series  of  ha|^y  accident«|,  which  turned  his  ent*** 
guesses  into  the  right  direction ;  and  to  that  of  w 
passage  of  the  radius  vector  over  equal  areas  in  eq"*' 
times  by  the  motion  of  a  whirling  force  emsnstiiig  m>B 
the  sun,  which  we  now  regard  as  an  entirely  wrong  «»" 
ception  of  the  causa  of  orbital  revolution.  It  ihooM 
always  be  remembered,  moreover,  that  tho  '""^"Jj 
system  of  astronomy,  with  all  its  cumhroui  m* 
mechanism,  did  intellectually  represent  all  tost  tw 
astronomer,  prior  to  the  invention  of  the  ""f^ 
could  see  from  his  standp(ant,  the  earth,  wia«» 
accuracy  which  was  proved  by  ths  '"'t™^ 
of  his  anticipations.  And  in  that  last  sad  "*■ 
mentwaUa.  prediction,  which. has,  ctTsn  sn  Hsp*""" 
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able  tame  to  onr  two  illiutriotu  contemporaries, 
the  inadequacy  of  the  basis  afforded  by  actual  observa- 
tion of  the  perturbations  of  Uranus,  required  that  it 
should  be  supplemented  by  an  assumption  of  the  pro- 
bable distance  of  the  disturbing  planet  beyond,  which 
has  been  shown  by  subsequent  observation  te  have  been 
only  an  approximation  to  the  truth.  Even  in  this  most 
exact  of  sciences,  therefore,  we  cannot  proceed  a  step 
without  translating  the  actual  phenomena  of  Nature  into 
intellectual  representations  of  those  phenomena ;  and  it 
is  because  the  Newtonian  conception  is  not  only  the 
most  simple,  but  is  also,  up  to  the  extent  of  our  present 
knowledge,  universal  in  its  conformity  to  the  facts  of 
observation,  that  we  accept  it  as  the  only  scheme  of  the 
universe  yet  promulgated  which  satisfies  our  intolloctuiil 
requirements.  When,  under  the  reign  of  the  Ptolemaic 
system,  any  new  inequality  was  discovered  in  the  motion 
of  a  pliinet,  a  new  wheel  had  to  be  added  to  the' ideal 
mechanism,— as  Ptolemy  said,  "  to  save  appearances." 
If  it  should  prove,  a  century  hence,  that  the  motion  of 
Neptune  himself  is  disturbed  by  somo  other  attraction 
than  that  exerted  by  the  interior  planets,  we  should 
confidently  expect  that  not  an  ideal  but  a  real  cause  for 
that  disturbance  will  be  found  in  the  existence  of  another  I 

Slanet  beyond.  But  I  trnst  that  I  have  now  made  it  evi- 
ent  to  you  that  this  confident  expectation  is  not  justified 
by  any  absolute  necessityof  Nature,  but  arises  entirely  out  of 
our  belief  in  her  uniformity ;  and  into  the  grounds  of 
this  and   other   primary  beliefs,   which   serve  as   the 
foundation  of  all  scientific  reasoning,  we  shall  presently 
inquire.    There  is  another  class  of  cases,  in  which  an 
equal  certainty  is  generally  claimed  for  conclusions  that 
,       seem  to  flow  immediately  from  observed  facts,  though 
,       really  evolved  by  intellectual  processes;  the  apparent 
.        simplicity  and  directness  of  those  processes  either  'causing 
them  to  be  overlooked  or  veiling  the  assumptions  on 
'which  they  are  based.     Thus,  Mr.  Lookyer  speaks  as 
confidently  of  the  sun's  chromosphere  of  incandescent 
^        hydrogen,  and  of  the  local  outbursts  which  cause  it  to 
send  forth  projections  tens  of  thousands  of  miles  high,  as 
if  he  had  been  able  to  capture  a  flask  of  this  gas,  and 
bad  generated  water  by  causing  it  to  unite  with  oxygen. 
Tet  this  confidence  is  entirely  based  on  the  assumption 
that  a  certnin  line  which  is  seen  in  the  spectmm  of  a 
hydrogen  llame  means  hydrogen  also  when  seen  in  the 
spectrum  of  the  sun's  chromosphere ;  and  high  as  is  the 
'        probability  of  that  assumption,  it  cannot  be  regarded 
as  a  demonstrated  certainty,  since  it  is  by  no  means 
inconceivable  that  the  same  line  might  be  produced  by 
some  other  substance  at  present  unknown.    And  so  when 
'         Dr.  Hiiggins  deduces  from  the  different  relative  positions 
of  certain  lines  in  the  spectra  of  different  stars  that  these 
'         stars  are  moving  from  or  towards  us  in  space,  hit  train 
'         of  reafoning  is  based  on  the  assumption  that  these  lines 
have  the  same  meaning — that  is,  that  they  represent  the 
same  elements — in  every  luminary.    That  assumption, 
like  the   preceding,  may  be  regarded  as  possMsiog  a 
sufficiently  high  probability  to  justify  the  reasoning 
based  upon  it;   more  especially  since,   by   the  other 
researches  of  that  excellent  observer,  the  same  chemical 
elements  have  been  detected  as  vapours  in  those  filmy 
cloudlets  which  seem  to  be  stars  in  an  early  Bta^e  of 
consolidation.    But  when  Frankland  and  Lockyer,  seeing 
in  the  spectrum  of  the  yellow  solar  prominences  a  certain 
bright  line  not   identifiable  with  that  of  any  known 
terrestrial  flame,  attribute  this  to  a  hypothetical  new 
substance  which  they  propose   to    call   helium,   it  is 
obvious  that  their  assumption  rests  on  a  far  less  secure 
foundation,  until  it  shall  hare  received  that  verification 
which,  in  the  case  of  Mr.  Crookee'  researches  on  thallium, 
was  afforded  by  the  actual  discovery  of  the  new  metal, 
the  presence  of  which  had  been  indicated  to  him  by  a 
lino  in  the  spectrum  not  attributable  to  any  substance 
then  known. 

CoHxox  Sbxsk  as  the  Basis  of  Soientipic  iNaviET. 
In  a   large  nvmber  of  other  coses,  moreover,  our 


scientific  interpretations  are  clearly  matters  of  judgment ; 
and  this  is  eminently  a  personal  act,  the  wlue  of  its 
results  depending  in  each  case  upon  the  qualifications  of 
the  individual  for  arriving  at  a  correct  decision.  The 
surest  of  those  judgments  are  those  dictated  by  what  we 
term  "common  sense,"  as  to  natters  on  which  there 
seems  no  room  for  difference  of  opinion,  because  every 
sane  person  comes  to  the  same  conclusion,  although  he 
may  be  able  to  give  no  other  reason  for  it  than  that  it 
appears  to  him  "  self-evident."  Thus,  while  philosophers 
have  raised  a  thick  cloud  of  dust  in  the  discussion  of  the 
basis  of  our  belief  in  the  existence  of  a  world  external  to 
ourselves— of  the  Non  Ecro,  as  distinct  from  the  Eao — 
and  while  every  logician  claims  to  have  found  some  flaw 
in  the  proof  advanced  by  every  other,  the  common  sense 
of  mankind  has  arrived  at  a  decision  that  is  practically 
worth  all  the  arguments  of  all  the  philosophers  who 
have  fought  again  and  again  over  this  bsttie-ground. 
And  I  think  it  can  be  shown  that  the  trustworthiness  of 
this  common-sense  decision  arises  from  its  dependence, 
not  on  any  one  set  of  experiences,  but  upon  our  un- 
conscious co-ordination  of  the  whole  aggregate  of  our 
experiences  ;  not  on  the  conclusiveness  of  any  one  train 
of  reasoning,  but  on  the  convergence  of  all  our  lines  of 
thought  towards  this  one  centre.  Now,  this  "  common 
sense,"  disciplined  and  enlarged  by  appropriate  culture, 
becomes  one  of  our  moat  valuable  instruments  of  scientific 
inquiry  ;  affording  in  many  instances  the  best,  and  some- 
times the  only  basis  for  a  rational  conclusion.  Let  us 
take  as  a  typical  c:i8e,  in  which  no  special  knowledge  is 
required,  what  we  are  accustomed  to  call  the  "  flint 
implements"  of  the  Abbeville  and  Amiens  gravel-beds. 
No  logical  proof  can  be  adduced  that  the  peculiar  shapes 
of  these  flints  were  given  to  them  by  human  hands ;  but 
does  any  unprejudiced  person  now  doubt  it?  The  evi- 
dence of  design,  to  which,  after  an  examination  of  one 
or  two  such  specimens,  we  should  only  be  justified  in 
attaching  a  probable  value,  derives  an  irresistible  cogency 
from  accumulation.  On  the  other  hand,  the  iinproba- 
bility  that  these  flints  acquired  their  peculiar  shape  by 
accident  becomes  to  our  minds  greater  and  greater  as 
more  and  more  such  specimens  are  found ;  until  at  last 
this  hypothesis,  although  it  cannot  be  directly  dis- 
proved, is  felt  to  be  almost  inconceivable,  except 
by  minds  previously  "possessed"  by  the  "dominant 
idea  "  of  the  modem  origin  of  man.  And  thus  what 
was  in  the  first  instance  a  matter  of  discussion  has  new 
become  one  of  those  "-self-evidont"  propositions  which 
claim  the  unhesitating  assent  of  all  whose  opinion  on  the 
subject  is  entitled  to  the  least  wright.  We  proceed  up- 
wards, however,  from  such  questions  as  the  common  sense 
of  mxnkind  generally  is  competent  to  decide,  to  those  in 
which  special  knowledge  is  required  to  give  value  to  the 
judgment;  and  thus  the  interpretation  of  Nature  by  the 
use  of  that  faculty  comes  to  be  more  and  more  individual;, 
things  being  perfectly  "self-evident"  to  men  of  special  cul- 
ture which  ordinary  men,  or  men  whose  training  has  lain 
in  a  different  direction,  do  not  apprehend  as  such.  Of  all 
departments  of  science,  geology  seems  to  me  to  bo  the  one 
that  most  depends  on  this  specially-trained  'common 
sense ; '  which  brings  as  it  were  into  one  focus  the  light 
afforded  by  a  great  variety  of  studies — physical  and  oho- 
micil,  geographical  and  biological — and  throws  it  on  the 
pages  of  that  great  stone  book  on  which  the  past  history 
of  our  globe  is  recorded.  And  while  astronomy  is  of  all 
sciences  that  which  may  be  considered  as  most  nearly  re- 
presenting Nature  as  she  really  is,  geology  is  that  which 
most  completely  represents  her  as  seen  through  the  medium 
of  the  interpreting  mind;  the  meaning  of  the  phenomena 
that  constitutes  its  data  being  in  almost  every  instance 
open  to  question,  and  the  judgments  passed  upon  the  s  ime 
facts  being  often  different  according  to  the  qualifications 
of  the  sever.il  judges.  No  one  who  has  even  a  general  ac- 
quaintance with  the  history  of  this  department  of  science 
can  fail  to  see  that  the  geology  of  each  epoch  has  been  tho 
reflection  of  the  minds  by  which  its  study  'was  then  di- 
rected; and  that  its  true  progress  dates  from  thstime  when 
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that  "common-seiue"  method  of  iiiterpretation  came  to  be 
generally  adopted -which  consitta  in  seeking  the  explana- 
tion of  past  changes  in  the  forces  at  present  in  operation, 
instead  of  invoking  the  aid  of  extraordinary  and  mysteri- 
ous agencies,  as  the  older  geologists  were  wont  to  do 
irheneyer  they  wanted — like  the  Ptolemaic  astronomers 
— "  to  save  appearances."  The  whole  tendency  of  the 
ever-widening  range  of  modem  geological  inquiry 
has  been  to  show  how  little  reliance  cun  be  placed 
upon  the  so  -  called  "  laws  "  of  stratigraphical  and 
palsontological  succession,  and  how  much  allow- 
ance has  to  be  made  for  local  conditions.  So  that 
-while  the  astronomer  is  constantly  enabled  to  point  to 
the  fulfilment  of  his  predictions  as  an  evidence  of  the 
correctness  of  hia  method,  the  geologist  ia  almost  entirely 
destitute  of  any  such  means  of  verification.  Fur  the 
value  of  any  prediction  that  he  may  hazard — as  in  regard 
to  the  existence  or  non-existence  of  coal  in  any  given 
area— depends  not  only  upon  the  truth  of  the  general 
doctrines  of  geology  in  regard  to  the  succession  of 
stratified  deposits,  but  still  more  upon  the  detailed  know- 
ledge which  he  may  have  acquired  of  the  distribution  of 
those  deposits  in  the  particular  locality.  Hence,  no 
reasonably-judging  man  would  discredit  either  the 
general  doctrines  or  the  methods  of  geology  because  the 
prediction  proves  untme  in  such  a  c:ise  as  that  now 
about  to  be  brought  in  this  neighhourhoud  to  the  trial  of 
experience.  We  have  thus  considered  m>in°d  function 
as  the  scientific  interpreter  of  nature  in  two  departments 
of  natural  knowledge,  one  of  which  nffcirds  an  examplK 
of  the  strictest  and  the  other  of  the  freest  method  which 
man  can  employ  in  constructing  his  intellectual  repre- 
sentation of  the  universe.  And  as  it  would  be  found  that 
in  the  study  of  all  other  departments  tho  same  methods 
are  used  either  separately  or  in  combination,  we  may 
pass  at  once  to  the  other  side  of  our  inquiry — namely, 
the  origin  of  those  primary  beliefs  which  constitute  the 
ground  work  of  all  scientific  reasoning.  Xho  whole 
rabric  of  geometry  rests  upon  certn  in  axioms  which  every 
one  accepts  as  true,  but  of  which  it  is  necessary  that  the 
truth  should  be  assumed,  because  they  are  incapable  of 
demonstration.  So.  too,  the  deliverances  of  our  common- 
sense  derive  their  trustworthiness  from  what  we  consider 
the  "  self-evidence' '  of  the  propositions  aflSrmed.  This  in- 
quiry brings  us  tuoa  to  face  with  one  of  the  great  philo- 
sophical problems  of  our  day,  which  haa  been  discussed 
by  logicians  and  metaphysicians  of  the  very  highest 
ability  as  leaders  of  opposing  schools,  with  the  one  result 
of  showing  how  much  can  be  said  on  each  aide.  By  the 
intuitionalistB  it  is  asserted  that  the  tendency  to  form 
primary  beliefs  is  inborn  in  man,  an  onginnl  part  of  his 
mental  organisation ;  so  that  they  grow  up  spontaneously 
in  his  mind  as  its  faculties  are  gradually  unfolded  and 
developed,  requiring  no  other  experience  for  their  genesis 
than  that  which  suffices  to  call  thesefacnltiesintoexercise. 
But  by  the  advocates  of  the  doctrine  which  regards  ex- 
perience as  the  basis  of  all  our  knowledge,  it  is  main- 
tained that  the  primary  beliefs  of  ewch  individual  are 
nothing  less  than  generalisntions  which  ho  forms  of  such 
experiences  as  he  has  either  himself  acquired  or  has 
consciously  leamt  from  others,  and  tbey  deny  that  there 
ia  any  original  or  intuitive  tendency  to  the  formation  of 
anch  beliefs  beyond  that  which  consists  in  the  power  of 
retaining  and  generalising  experiences.  I  have  not  in- 
troduced this  subject  with  any  idea  of  placing  before  you 
even  a  summary  of  the  ingenious  arguments  by  which 
these  opposing  doctrines  have  been  respectively  sup- 
ported ;  nor  should  I  have  touched  on  the  question  at 
all,  if  I  did  not  believe  that  a  means  of  reconcilement 
between  tbem  can  be  found  in  the  idea  that  the  intel- 
lectual intnitioDs  of  any  one  generation  are  the  embodied 
experiences  of  the  previous  race.  For,  as  it  appears  to 
me,  there  has  been  a  pn^ressive  improvement  in  the 
thinking  power  of  man,  every  product  of  the  culture 
which  has  preceded  serving  to  prepare  the  soil  for  yet 
more  abundant  harvests  in  the  future.  Now,  as  there 
can  be  no  doubt  of  the  hereditary  transmission  ia  man 


of  acquired  constitutional  peculiarities,  which  nuaifeit 
themselves  alike  in  tendencies  to  bodily  and  to  m>:iiUl 
disease,  so  it  seems  equally  certain  that  acquired  muitil 
habitudes  often  impress  themselves  on  hia  org«aiwli<n 
with  sufBcient  force  and  permanence  to  occasion  their 
transmission  to  the  offspring  as  tendencies  to  «imii»t 
modes  of  thought.     And   thus,  whUe  aU  admit  tint 
knowledge  cannot  thus  descend  from  one  generation  to 
another,    an  increased  aptitude   for  the   acqairamnt, 
either  of  knowledge  generally  or  of  some  p«rtit;ui«r 
kind  of  it,  may  be  thus  inherited.     These  tcndenua 
and  aptitudes  will  acquire  additional  strength,  expaanoiL 
and   permanence  in  each  new   generation,  from  uku 
habitual  exercise  upon  tho  materials  supphed  by  a  cm- 
tinuallv  enlarged   experience;    and   thus  the  tcquuM 
habitudes  produced  bv  the  intellectual  coltuw  ot  ap» 
will  become  "  a  second  nature"  to  every  one  who  inhen'.s 
them.    We  have  an  illustration  of  this  progress  in  itr 
fiict  of  continual  occurrence    that  coneeplioM  whicj 
prove  inadmissible  to  the  minds  of  one  generstios,  u 
consequence  either  of  their  want  of  intellectunl  puv'rto 
apprehend  them,  or  of  the  preoccupation  by  other  wbiu 
of  thought,  subsequently  find  a  univerwl  »<«P)]'»"' 
and  oven  come  to  be  approved  as  "  self-evident"    loa- 
the first  law  of  motion,  divined  by  the  genius  of  >eilu» 
though  opposed  by  many  philosophers  of  his  «i«^  » 
contrary  to  all  experience,  is  now  accepted  by  cobim" 
consent,  not  merely  as  a  legitimate  inference  fwi  t> 
pcrimcnt,  but  as  the  expression  of  a  nccewary  im  »"• 
verfal  truth  ;  and  the  same  axiomatic  value  is  cHai*" 
to  the  still  more  general  doctrine  that  enei^<<'V 
■  kind,  whether  manifested  in  the  "  molar"  «**  " 
I  masses,  or  consisting  in  the   " molecular "  ■*•? 
I  atoms,  must  continue  under  some  form  or  ofhB»™*' 
I  abatement  or  decay  ;  what  all  admit  in  regard  to  »'* 
deetructibility  of  matter  being  accepted  as  no  1«»^* 
I  of  force— namely,  that  as  ex  nihilo  nil  Jit,  so  «i/^ 
;  nihilum.    But,  it  may  be  urged,  the  very  """"^ 
I  of  these  and  similar  great  truths  is  in  itself  » 'J'~^ 
'  example  of  intuition.    The  men  who  ^i""*^^™.^ 
ciated  them  stand  out  above  their  fellows,  »»P°"(„ 
a  genius  which  could  not  only  combine  but  create,  oi 
insight  which  could  clearly  discern  what  reason  ««» 
but  dimly  shadow  forth.      Granting  this  freely,  I  ^ 
it  may  be  shown  that  the  institutions  of  i"'''^''™ .^™ 
are  but  specially  exalted  forms  of  endowments  wW'" 
the  general  property  of  the  race  at  the  time,  and  v^ 
i  have  come  to  be  so  in  virtue  of  it«  whole  previous  cm  o^ 
Who,  for  example,  could   refuse   to   the  P«"™°T 
aptitude  for  perceiving  the  relations  of  numbers  'W 
displayed  itself  in   the  untutored   boyhood  of  Oe<iF 
Bidder  and  Zerah  Colbum  the  title  of  anintinti«p"- 
But  who,  on  the  other  hand,  can  believe  that  »  b"";^ 
or  a  Colbum  could  suddenly  arise  in  a  race  of  •J""' 
who  cannot  count  beyond  five  ?  Or,  again,  in  ^^yf^. 
of  the  very  earliest  years  of  Mosart,  who  can  fsil  •" 
cognize  the  dawn  of  that  glorious  genius,  whose  ''"'" 
but  brief  career  left  its  imperishable  impress  on  tte 
it  enriched  P    But  who  would  bo  bold  enongh  to  »i»"" 
that  an  infant  Mozart  could  be  bom  among  a  tnbc  »ua^ 
only  musical  instrument  is  a  tom-tom,  whose  only  «*« 
is  a  monotonous  chant  ?    Again,  by  tracing  the  gra™ 
genesis  of  some  of  those  ideas  which  we  now  ""^J"' 
"self-evident"— such,  for  example,   as  thut  ot    m 
formity  of  nature  "—we  are  able  to  recognise  I li«» 
the  expressions  of  certain  intellectual  t""!'^"''r"j„ 
have   progressively   augmented  in  force  m  '"'^jj 
generations,  and   now  manifest  themselves  ns  nw  ^^ 
instincts  that  penetrate  and  direct  our  ordinary  ccuiv 
thought      Such  instincU  constitute  a  precious  nen^ 
which  has  been  transmitted  to  us  with  ew-mcnw^ 
value  through  thelong  succession  of  P"*'""  B^  n  L-,, 
and  which  it  is  for  ns  to  transmit  to  those  who  "^Z  ^Zr 
after  us,  with  aU  that  further  increase  which  •"  "J^.^ 
and  wider  range  of  knowledge  can  impart.     A    ^^^_ 
having  studied  the  working  action  of  tho  hum"     • 
lectin  the  Boientiflo  interpntation  of  n«tB»>  " 
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«zainiiie  the  general  character  of  its  prodncts  ;  and  the 
first  of  these  with  which  we  ahall  deal  is  our  conception 
of  matter  and  of  its  relation  of  force. 

Mattes  in  BsuiTioir  to  Foscb. 

The  psychologist  of  the  present  day  views  matter 
entirely  through  the  light  of  his  own  consciousness ;  his 
idea  of  matter  in  the  abstract  being  that  it  is  a  "  some- 
tbiog "  which  has  a  permanent  power  of  exciting  sensa- 
tions, his  idea  of  any  "property"  of  matter  being  the 
mental  representation  of  some  kind  of  sensory  impression 
lie  baa  received  from  it ;  and  his  idea  of  any  particular 
kind  of  matter  being  the  representation  of  the  whole 
a^gregHte  of  the  sense-perceptions  which  its  presence  has 
called  up  in  his  mini.    Thus,  when  I  press  my  hand 
agtdnst  this  table,  I  recognise  its  unyieldingness  through 
the  conjoint  medium  of  my  sense  of  touch,  my  muscular 
sense,  and  my  mental  sense  of  effort,  to  which  it  will  be 
conrenient  to  give  the  genenl  designation  of  the  tactile 
sense ;  and  I  attribute  to  that  table  a  hardness  which 
resists  the  effort  I  make  to  press  my  hand  into  its  sub- 
stance, while  I  also  recognise  the  fact  that  the  force  I 
have  employed  is  not  sufficient  to  move  its  mass.    But  I 
press  my  band  against  a  lump  of  dough,  and  finding  that 
its  substance  yields  to  my  pressure,  I  call  it  soft.     Or, 
again,  I  press  my  hand  against  this  desk,  and  I  find  that 
although  X  do  not  thereby  change  its  form,  I  change  its 
place ;  and  so  I  get  the  tactile  idea  of  motion.     Again, 
by  the  impressions  received  through  the  same  sensorial 
apparatus,  when  I  lift  this  book  in  my  hand,  I  am  led  to 
attach  t»  it  the  notion  of  weight  or  ponderosity ;  and  by 
lifting  different  solids  of  about  the  same  size,  I  am  en- 
abled, by  the  different  degrees  of  exertion  I  find  myself 
obliged  to  make  in  order  to  sustain  them,  to  distinguish 
some  of  them  as  light,  and  others  as  heavy.    Through 
the  medium  of  another  set  of  sense-perceptions,  which 
some  regard  as  belonging  to  a  different  category,  we 
dtstin);niBh  between  bodies  that  feel  "  hot "  and  those 
that  feel  "  cold  ;  "  and  in  this  manner  we  arrive  at  the 
notion  of  differences  of  temperature.    And  it  is  through 
the  medium  of  our  tactile  sense,  without  any  aid  from 
▼ision,  that  we  first  gain  the  idea  of  solid  form,  or  the 
three  dimensions  of  space.   Again,  by  the  extension  of  our 
tactile  experiences,  we  acquire  the  notion  of  liquids,  as 
forms  of  matter  yielding  readily  to  pressure,  hut  possess- 
ing a  sensible  weight  which  may  equal  that  of  solids ; 
and  of  air,  whose  resisting  power  is  much  slighter,  and 
whose  weight  is  so  small  that  it  can   only  be  made 
sensible  by  artificial  means.      Thus,   then,   we  arrive 
at  the  notions  of  resistance  and  of  weight  as  properties 
common  to  all  forms  of  matter;  and  now  that  we  have  got 
rid  of   that  idea  of   light  and    heat,   electricity  and 
magnetism,  as  "imponderable  fluids,"  which  used  to  vex 
our  souls  in  our  scientific  childhood,  and  of  which  the 
popular  term  "  electric  fluid  "  is  a  "  survival,"  we  accept 
these  properties  as  affording  the  practical  distinction 
between  the  *' material "  and  the  "  immaterial."    Turn- 
ing, now,  to  that  other  great  portal  of  sensation,  the 
sight,  through  which  we  receive  most  of  the  messages 
sent  from  the  universe  around,  we  recognise  the  same 
truth.    Thus,  it  is  agreed  alike  by  physicists  and  phy- 
siologists, that  colour  does  not  exist  as  such  in  the  object 
itself;    which  has  merely  the  power  of  reflecting  or 
transmitting  a  certain  number  of  millions  of  undulations 
in  a  second ;  and  these  only  produce  that  affection  of 
our  consciousness  which  we  call  colour  when  they  fall 
npon  the  retina  of  the  living  percipient.    And  if  there 
Im  that  defect  either  in  the  retina  or  in  the  apparatus 
behind  it  which  we  call  "  colour  blindness,"  or  Daltonism, 
some  particular  hues  cannot  be  distinguished,  or  there 
may  even  be  no  power  of  distinguishing  any  colour 
whatever.    If  we  went  all  like  Dalton,  we_  should  see 
no  difference,   except  in  form,  between   ripe  cherries 
banging  on  a  tree  and  the  g^reen  leaves  around  them  ;  il 
■wo  were  all  affected  with  the  severest  form  of  colour- 
blindness, the  fair  face  of  nature  would  be  seen  by  us 
as  is  the  chiaroscoro  of  an  engraving  of  one  of  Turner's 


landscapes,  not  as  in  the  glowing  hues  of  the  wondrous 
picture  itself.  And  in  regard  to  oar  visual  conceptions, 
it  may  be  stated  with  perfect  certainty,  as  the  result  of 
very  numerous  observations  made  upon  persons  who 
have  acquired  sight  for  the  first  time,  that  these  do  not 
serve  for  the  recognition  even  of  those  objects  with 
which  the  individual  had  become  most  familiar  through 
the  touch,  until  the  two  sets  of  sense  perceptions  have 
been  co-ordinated  by  experience.  Thus,  in  a  recently 
recorded  case,  in  which  sight  was  imparted  by  operation 
to  a  young  woman  who  had  been  blind  from  birth,  but 
who  had  nevertheless  learnt  to  work  well  with  her 
needle,  when  the  pair  of  scissors  she  had  been  accustomed 
to  use  was  placed  before  her,  though  she  described  their 
shape,  colour,  and  glistening  metallic  character,  she 
was  utterly  unable  to  recognise  them  as  scissors 
until  she  put  her  finger  on  them,  when  she  at  once 
named  them,  laughing  at  her  own  stupidity  (as  she 
called  it)  in  not  having  made  them  out  before.  When 
once  this  co-ordination  has  been  effected,  however, 
the  composite  perception  of  form  which  we  derive  from 
the  visual  sense  alone  is  so  complete  that  we  seldom  re- 
quire to  fall  back  upon  the  touch  for  any  further  infor- 
mation respecting  that  quality  of  the  object.  So,  again, 
while  it  is  from  the  co-ordination  of  the  two  dissimilar 
pictures  formed  by  any  solid  or  projecting  object  upon 
our  two  retincB  that  (us  Sir  Charles  Wheatstone's  admir- 
able investigations  have  shown)  we  ordinarily  derive 
through  the  sight  alone  a  correct  notion  of  its  solid  form, 
there  is  adequate  evidence  that  this  notion  also  is  a  mental 
judgment  based  on  the  experience  we  have  acquired  in 
early  infancy  by  tho  consentaneous  exercise  of  the  visual 
and  tactile  senses.  Take,  again,  the  case  of  those  wonder- 
ful instruments  by  which  our  visual  range  is  extended 
almost  into  the  infinity  of  space  or  into  the  infinity  of 
minuteness.  It  is  the  mental,  not  the  bodily,  eye  that 
takes  cognisance  of  what  the  telescope  and  the  micro- 
scope reveal]  to  us.  For  we  should  have  no  well- 
grounded  confidence  in  their  revelations  as  to  the  un- 
known if  we  had  not  first  acquired  experience  in  distin- 
guishing the  true  from  the  false  by  applying  them  to 
known  objects ;  and  every  interpretation  of  what  we  see 
through  their  instrumentality  is  a  mental  judgment  as  to 
the  probable  form,  size,  and  movement  of  bodies  re- 
moved by  either  their  distance  or  their  minuteness  from 
being  cognosced  by  our  sense  of  touch.  The  case  is  still 
stronger  in  regard  to  that  last  addition  to  our  scientific 
armamaitum,  which  promises  to  be  not  inferior  in  value 
either  to  the  telescope  or  the  microscope ;  for  it  may  be 
truly  said  of  the  spectroscope  that  it  has  not  merely  ex- 
tended the  range  of  our  vision,  but  hss  almost  given  us  a 
newsense  by  enabling  ustorecognisodistinctive  properties 
in  the  chemical  elements  which  were  previously  quite  un- 
known. And  who  shall  now  say  that  we  know  all  that  is 
to  bo  known  as  to  any  form  of  matter,  or  that  the  science 
of  the  fourth  quarter  of  this  century  may  not  furnish  us 
with  as  great  an  enlargement  of  our  knowledge  of  its 
properties,  and  of  our  power  of  recognising  them,  as 
that  of  its  third  has  done  ?  But  it  may  be  said,  is  not 
this  view  of  the  material  universe  open  to  the  imputation 
that  it  is  "  evolved  out  of  the  depths  of  our  own  con- 
sciousness"— a  projection  of  our  own  intellect  into  what 
surrounds  OS — an  ideal  rather  than  a  real  world  f  If  all 
we  know  of  matter  be  an  "intellectual  conception,"  how 
are  we  to  distinguish  this  from  such  as  we  form  in  our 
dreams,  for  these,  as  our  Laureate  no  less  happily  than 
philosophically  expresses  it,  are  "  true  while  they  last." 
Here  our  "  common  sense "  comes  to  the  rescue.  Wo 
"  awake  and  behold  it  was  a  dream."  Every  healthy 
mind  is  conscious  of  the  difference  between  ius  waking 
and  his  dreaming  experiences,  or,  if  he  is  now  and  then 
puzzled  to  answer  the  question  "  Did  this  really  happen, 
or  did  I  dream  it  t"  the  perplexity  arises  from  the  con- 
sciousness that  it  might  have  happened.  And  every 
healthy  mind,  finding  its  own  experiences  of  its  waking 
state  not  only  self-consistent,  but  consistent  with  the 
experiences  of  others,  accepts  them  as  the  basis  of  his 
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belieCs,  in  preference  to  even  the  most  vivid  reoollectiona 
of  his  dreams.  The  lunatic  pauper  who  regards  himself 
as  a  kiu;^,  the  asylum  in  which  he  is  cunGned  as  a 
palace  of  regal  splendour,  and  his  keepers  aa  obsequious 
attendants,  is  so  "  possessed  "  by  the  conception  framed 
by  his  disordered  intellect  that  he  does  project  it 
out  of  himself  into  his  surroundings ;  his  refusal  to 
admit  the  corrective  teaching  of  common  sense  being  the 
very  essence  of  bis  malady.  And  there  are  not  a  few 
persons  abroad  in  the  world  who  equally  resist  the 
teachings  of  educated  common  sense  whenever  they 
run  counter  to  their  own  preconceptions,  and  who 
may  be  regarded  as — in  so  far — aflFocted  with  what 
I  once  heard  Mr.  Carlyle  pithily  characterise  as  a 
"dilated  insanity."  It  has  been  asserted  over  and 
over  again  of  late  years,  by  a  class  of  men  who  claim 
to  be  the  only  true  interpreters  of  Nature,  that  we 
know  nothing  but  matter  and  the  laws  of  mutter,  and 
that  force  is  a  mere  fiction  of  the  imagination.  May  it 
not  be  atBrmod,  on  the  other  hand,  that  while  our  notion 
of  matter  is  a  conception  of  the  intelleot,  force  is  that  of 
which  we  have  the  most  direct — perhaps  even  the  only 
direct — cognisance  ?  As  I  have  already  shown  you,  the 
knowledge  of  resistance  and  of  weight  which  we  gain 
through  our  tactile  sense  is  derived  from  our  own  per- 
ception of  exertion ;  and  in  vision,  as  in  hearing,  it  is 
the  force  with  which  the  undulations  strike  the  sensitive 
8ar£ice  that  affects  our  consciousness  with  sights  or 
■oonds.  True  it  is  that  in  our  visual  and  auditory  scn- 
aations  we  do  not,  as  in  our  tactile,  directly  cognosce  the 
force  which  prodaoes  them ;  but  the  physicist  ha:i  no 
difficulty  in  making  sensible  to  us  indirectly  the  undu- 
lations by  which  sound  is  propagated,  and  in  proving  to 
our  intellect  that  the  force  concerned  in  the  transmission 
of  light  is  really  enormouB.  It  seems  strange  that  those 
who  make  the  loudest  appeal  to  experience  aa  the  basis 
of  all  knowledge,  should  thus  disregard  the  moat  oon- 
■tant,  the  most  fundamental,  the  most  direct  of  all  ex- 
periences ;  as  to  which  the  common  sense  of  mankind 
affords  a  guiding  light  much  clearer  than  any  that  can 
be  seen  throogh  the  dust  of  philosophical  discussion. 
For,  as  Sir  John  Herachel  most  truly  remarked,  the 
universal  consciousness  of  mankind  is  as  much  in  accord 
in  regard  to  the  existence  of  a  real  and  intimate  connec- 
tion between  cause  and  effect  us  it  is  in  regard  to  the 
existence  of  an  external  world  ;  and  that  conscioosness 
arises  to  every  one  oat  of  his  own  sense  of  personal 
exertion  in  the  origination  of  changes  by  his  iadividaal 
agency.  Now,  while  fully  ucoepiing  the  logical  iU>fi- 
nition  of  cause  as  the  "antecedent  or  ooncnrrenoe  of 
antecedents  on  which  the  effect  is  invariably  and 
nnconditionally  consequent,"  we  can  always  single  out 
one  dynamioHl  anteccKlent — the  power  which  dues  the 
vrork — from  the  aggregate  of  material  conditions  under 
whieh  that  power  may  he  distributed  and  appliid.  No 
doubt  the  term  "  cause  "is  very  loosely  employed  in  popu- 
lar phraseology;  often  (as  ilr.  Mill  baa  shown)  to  designate 
the  occurrence  that  immediately  preceded  the  effeot — as 
when  it  is  said  that  the  spirk  which  fulls  into  a  barrel  of 
gunpowder  is  the  cause  of  its  explosion,  or  that  the  slip- 
ping of  a  man's  foot  off  the  rung  of  a  ladder  is  the  cuuso 
of  his  fall.  But  even  a  v«ry  slightly  trained  intelligence 
can  distinguish  the  power  which  acts  in  each  case  from  the 
conditions  under  which  it  acta.  The  force  whioh  produces 
the  explosion  is  locked  up,  as  it  were,  in  the  powder  ;  and 
ignition  merely  liberates  it  by  bringing  about  new  chemi- 
cal combinations.  The  fall  of  the  man  from  the  ladder  is 
due  to  the  gravity  which  was  equally  pulling  him  down 
while  hs  rested  on  it ;  and  the  loss  of  support,  eiUier  by 
the  slipping  of  his  foot  or  by  the  bre  iking  of  the  rung, 
is  merely  that  change  in  the  material  conditions  which 
gives  the  power  a  new  action.  Many  of  you  have  doubt- 
lee*  view^  with  admiring  interest  that  truly  wonderful 
work  of  human  design,  IJio  Walter  printing  miichine. 
You  first  examine  it  at  rsst;  presently  comes  a  man  who 
aimply  pulls  a  handle  towards  him,  and  the  whole  inert 
mschaiuim  beoomes  instiact  with  Ufe — the  blank  paper 


continnally  rolling  off  the  cylinder  at  one  «ii  W 
delivered  at  the  other,  without  any  intertnediiit«  kii 
agency,  as  large  sheets  of  print,  at  the  nte  of  \i,A- 
an    hour.      Now,   what    is   the  cause   of  thii  ::- 
marvellous   effect  ?     Surely   it  lies  easentisKy  k  j 
Bpwer  or  force  which  the  pulling  of  the  kaniii:  tci 
to  bear  on  the  machine  from  some  extaaeuui  tic< 
of  power,  which  we  in  this   instance  koow  td  l' 
steam-engine  on  the  other  side  of  the  wall   Tlii: 
it  is  which,  distributed  through  the  varioiu  putt  d . 
mechanism,  really  performs  the  action  of  which  a- 
the  instrument ;  they  only  aupply  the  Tehicl>!  k . 
transmission  and  application.      The  man  aiiii6f  k-. 
pushes  the  handle  in  the  opposite  directioii,  deUcL-:. 
machine  from  the  steam-engine,  and  the  who'rf  fs- 
a  stand ;  and  so  it  remains,  like  an  inaniaaWc'r- 
until  re-callud  to  activity  by  the  renewal  ot  iu  &  :^ 
power.    But,  say  the  reasoaers  who  deny  that  k 
anything  else  than  a  fiction  of  the  imagiDatioiL,it-:- 
volving  shaft  of  the  steam-engine  is''m!itt(riiiDw: 
and  when  the  connection  Is  established  iKtra  ~ 
shaft  and  the  one  that  drives  the  machine,  tiieiMi:' 
communicated  from  the  former  to  the  latta,  ad  Uf 
distributed  to  the  several  parts  of  the  meckaiio.  '^ 
account  of  the  operation  is  just  what  an  iaamts. 
give  who  had  looked  on  with  entire  ignoiaaet  if"*'' 
thing  but  what  his  eyes  could  see ;  the  mooa:  k id 
his  hand  upon  any  partof  the  machinery  and  !»>« 
its  motion  he  takes  as  direct  Qognizaii(x,li'''«^° 
sense  of  the  efl'ort  required  to  resist  it,  of  tk iw^ 
produces  that  motion  as  he  docs  througli^^ 
motion  itself.     Now,  since  it  is  nniva^'*^ 
that  our  notion  of  the  external  world  ««alkii**? 
incomplete,  but  erroaeoas,  if  oar  visual  f^*"* 
not  supplemented  by  our  tactile,  so,  as  it  •»(•■< 
our  interpretation  of  the  phenomena  of  ^  ^t^ 
must  be  very  inadequate  if  we   do   arf  »*•!  *, 
ordinate    the  idea    of   force   with   that  ■**  *• 
recognize  it  as  the  "  efficient  cause  "  of  tto»|>ki^ 
— the  "  material  conditions  "  conatitaUogltaa'''^.'; 
scholastic  term)  only  "  their  formal  osme."  ^\^ 
the  groater  stress  on  this  point,  because  tbtss*'^ 
philosophy  of  the  present  day  tends  mors  anl  »«■■• 
express  itself  in  terms  of  motion  rather  thssiat^^ 
force — to  beoome  kinetics,  instead  of  djnamia 

Value  op  KEri.Ea"s  Laws. 

,  Thas,  frwn  wfaatover  side  we  look  at  (bimsi*-^ 
tvketber  tjaa'conmon  sana  of  muUbod,  tiw  li<> ' 
analysis  of  th»  relation  between  caoie  tad  <ft^  '"'^ 
stady  of  the-  working  of  onr  own  intdlecU  ia  '*', 
pretation  of  nature — we  seem  led  to  the  same  ^^^ 
— that  the  notion  of  force  is  one  of  IhoMB** 
forms  of  tboaght  with  which  we  can  no  ik>k  «»!* 
than  we  can  with  the  notion  of  spaoeor<i(»«t«*j 
Aad  I  shaU  now,  in  the  last  pUce,  endeaioo  w* 
you  that  it  is  the  substitution  of  the  "ly"^^  2 
mere  phenomenal  idea  which  gives  their  high* 
to  our  oonocptions  of  that  order  of  Ji^^'^Jj^ 
worshipped  as  itself  a  god  by  the  clsss  of  "■'^n^ 
whose  doctrine  I  call  in  question.  The  moat  "'"f^" 
as  well  aa  the  most  illustrious  example  of  th»«»*| 
between  the  mere  generalisation  of  pheooof*^ 
df  namical  conception  that  applies  to  them,  ■'"^ 
by  the  emtrast  between  the  so-called  lawa  of  pi^ 
motion  discovered  by  the  persevering  !»«*«•"  . 
Kepler,  ond  the  interpretation  of  that  »»*"^^ 
by  the  profound  insight  of  Newton,    '^^l^ 


(taleB^ 


laws  were  nothing  more  than  c*™P'*''?'*']'tV^ 
of  certain  groups  of  phenomena  deteraiined  ".' 
tion.  The  first,  that  of  the  revolution  of  tie  p^ 
eUiptical  orbits,  was  based  on  the  »t»*f  "^ 'f^ 
places  of  Mars  alone ;  it  might  or  sngl"* ""  T_ « 
the  other  ploneU  ;  for,  so  far  as  Kepler  ^^T^  • 
no  reason  why  the  orbits  of  some  of  than  "^i^ 
the  eccentric  circles  which  he  had  firs'  "fi^.... 
Mars  to  be.     So  Ksplers  taooad  law  (rfi»F^ 
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«  radiiw  vector  over  eqniil  areaa  in  «qnal  timas.  ao  long 
it  was  limply  a  seDeraliaation  of  facts  in  the  case  of  that 
e  planet,  carried  with  it  noreason  for  its  applicability  to 
lier  cases,  except  that  which  !t  mi^ht  derive  from  his 
roneous  conception  of  a  whirling  force.  And  his  thitd 
ar  was  in  like  manner  simply  an  expression  of  a  certain 
rmonic  relation  which  he  had  discovered  between  the 
nps  and  the  distances  of  the  planets,  having  no  more 
tional  valae  than  any  other  of  his  numerous  hypotheses, 
jw,  the  Newtonian  "laws"  are  often  spoken  of  as  if  they 
ire  merely  higher  generalisations  in  which  Kepler's  are 
winded ;  to  mo  they  seem  to  possess  an  altogether 
ferent  character.  For,  starting  with  the  conception 
two  forces,  one  of  them  tending  to  produce  con tinuoos 
iform  motion  in  a  straight  line,  the  other  tending  to 
>dace  a  uniformly  accelerated  motion  towards  a  fixed 
int,  Newton's  wonderful  mastery  of  geometrical 
soning  enabled  him  to  show  that,  if  these  dynamical 
mnptions  be  granted,  Kepler's  phenomenal  "laws" 
ng  necessary  consequence  of  them,  most  be  univer- 
ly  true.  And  while  that  demonstristion  would  have 
<n  alone  sufficient  to  give  him  an  imperishable  renown, 
ras  his  still  greater  glory  to  divine  that  the  fall  of  the 
on  towards  the  eaiw — that  is.  the  deflection  of  her 
h  from  a  tangential  line  to  an  ellipse— is  a  phenomenon 
the  same  order  as  the  fiill  of  a  stone  to  the  ground  ; 
I  thus  to  show  the  applicability  to  the  entire  universe 
those  simple  dynamical  conceptions  which  constitute 

basis  of  the  geometry  of  the  Prindpia.  Thus,  then, 
lie  no  "  law  "  which  is  simply  a  generalisation  of 
nomena  can  be  considered  as  having  any  coercive 
on,  we  may  assign  that  value  to  laws  which  express  the 
versal  conditions  of  the  action  of  a  force  the  existence 
whioh  we  learn  from  the  testimony  of  our  own 
■ciousness.  The  assurance  we  feel  that  the  attraction 
;ravitation  must  act  under  all  circumatanoca  accord* 
to  its  one  simple  law  is  of  a  very  different  order  from 
:  which  we  have  in  re^rd  (for  example)  to  the  laws 
hemioal  attraction,  whioh  are  as  yet  only  generalisa- 
8  of  phenomena.  And  yet,  even  in  that  strong  as- 
ince,  we  are  required  by  our  examination  of  the 
a  on  which  it  rests  to  aitmit  a  reserve  of  the  possi- 
y  of  somethinir  difforont — n  reoprve  which  we  may 

believe  that  Newton  himsflf  must  have  entertained, 
oat  valuable  lo.'Bon  as  to  the  allownnce  we  ought  to 
o  for  the  unknown  "  possibilities  of  Nature"  is  taught 
>y  an  exceptional  phenomenon   so  fumiliar  that  it 

not  attract  the  notice  it  has  a  right  to  claim.  Next 
le  law  of  the  universal  attraction  of  masses  of  matter 
c>  ia  none  that  has  a  wider  range  than  that  of  tho  ex- 
lion  of  bodies  by  heat.  Excluding  water  and  one 
wo  other  sulistances,  the  fact  of  such  expansion 
it  bo  said  to  be  invariablo,  and,  as  regards  bodies 
lo  gaseous  condition  is  known,  the  law  of  expansion 
)e  stated  in  a  form  no  leas  simple  and  definite  than 
iw  of  gravitation.    Supposing  those  exceptions  then 

unknown,  the  law  would  be  universal  in  its  range. 
it  comes  to  be  discovered  that  water,  while  conform- 

0  it  in  its  e.\pansion  from  39^  deg.  upwards  to  its 
ng  point,  as  also,  when  it  passes  into  steam,  to  the 
Hi  law  of  expansion  of  vapours,  is  exceptional  in  its 
ision  also  from  39i  deg.  downwards  to  its  freezing 
. ;  and  of  this  failure  in  the  universality  of  th^ 
lO  rationale  can  be  given.  Still  more  strange  is 
lat  by  dissolving  a  little  salt  in  water  we 
d  remove  this  exceptional  peculiarity,  for 
ater  continues  to  contract  from  39}  degrees 
wards  to  its  freesing- point  12  degrees  or  14  degrees 
',  just  as  it  does  with  reduction  of  temperature  at 
ir  raog^es.     Thus,  from  our  study  of  the  mode  in 

1  we  arrive  at  those  conceptions  of  the  orderly 
nee  observable  in  the  phenomena  of  Nature  which 
Jl  "  laws,"  we  are  led  to  tho  conclusion  that  they 
aman  conceptions  subject  to  human  fiUlibility,  and 
hey  may  or  may  not  express  the  ideas  of  the  Oreat 
or  of  Nfttnre.  To  set  up  thsse  laws  as  self-scting, 
IS  either  enelnding  or  mndwing  nwnnn— iry  the 


power  whiih  alone  can  give  them  effect,  appears  to  me 
as  arrogant  as  it  is  unphilosophical.  To  speak  of  anj 
law  as  "regulating"  or  "governing"  phenomena  la 
only  permissible  on  the  assumption  that  the  law  is  the 
expression  of  the  modus  ojirrondi  of  a  governing  power. 
I  was  onco  in  a  great  city  which  for  two  days  was  in  th« 
hands  of  a  lawless  mob.  Alagigterial  authority  was  sus- 
pended by  timidity  and  doubt ;  the  force  of  its  command 
WHS  paralysed  by  want  of  resolute  direction.  The 
"laws"  were  on  tho  statute-book,  but  there  was  n« 
power  to  enforce  them.  And  so  thopowersof  evil  did  their 
terrible  work,  and  fire  and  rapine  continued  to  destroy 
life  and  property  without  check,  until  new  power  came 
in,  when  the  reign  of  law  was  restored.  And  thus  we 
are  led  to  the  culminating  point  of  man's  intellectual  in- 
terpretation of  Nature — his  recognition  of  the  unity  of 
the  power  of  which  hor  phenomena  are  the  diversified 
manifestations.  Towards  this  point  all  scientific  inquiry 
now  tends.  The  convertibility  of  the  physical  forces,  the 
correlation  of  these  with  the  vital,  and  the  intimacy  of 
that  nexut  between  mental  and  bodily  aottvi^  which, 
explain  it  as  we  may,  cannot  be  denied,  all  lead  upward 
towards  one  and  the  same  conclusion;  and  the  pyramid  of 
which  the  philosophiral  conclusion  is  the  apex  has  its 
foundation  in  tho  primitive  instincts  of  humanity.  By  our 
own  remote  pnigonitors,asbvthe  untutored  savage  of  the 
present  day,  every  change  in  which  human  agency  was 
not  apparent  was  raferred  to  a  particular  animating  in- 
telligenoe.  And  thus  they  attributed  not  only  the  move- 
ments of  the  heavenly  bodies,  but  all  the  phenomena  of 
Nature,  each  to  its  own  deity.  These  deities  were  in- 
vested with  mora  than  human  power ;  but  they  weio 
also  supposed  capable  of  human  passions,  and  subject  to 
human  capricioosness.  As  the  uniformities  of  natui« 
came  to  be  more  distinctly  recognised,  some  of  these 
deities  were  invested  with  a  dominant  control,  while 
others  were  supposed  to  be  their  subordinate  ministers. 
A  serene  majesty  was  attributed  to  the  greater  gods  who 
sit  above  the  clouds;  while  their  inferiors  might  "come 
down  to  earth  in  the  likeness  of  men."  With  tho  growth 
of  the  scientific  study  of  nature  the  conception  of  its 
harmony  and  unity  gnined  ever-increasing  strength. 
And  ao  among  the  most  enlightened  of  the  Greek  and 
Roman  philosophers,  we  find  u  distinct  recognition  of  tho 
idea  of  tho  unity  of  the  directing  mind  from  which  the 
order  of  nature  proceeds;  forthey  obviously  believed  that, 
as  our  modern  pout  has  expressed  it — 

"  All  are  hut  parts  of  one  ftap«ndons  whole. 
Whose  body  Nature  b,  aod  Gud  tbo  toul." 

The  science  of  modern  times,  however,  has  taken  a  mara 
special  direction.  Fixing  its  attention  exclusively.  o> 
the  order  of  Nature,  it  has  separated  itself  wholly  from 
theology,  whose  function  it  is  to  seek  after  its  cause.  In 
this,  science  is  fully  justified,  alike  by  the  entire  indepen- 
dence of  its  objects  and  by  the  historical  fact  that  it  ha* 
been  continually  hampered  tmd  impeded  in  its  search  for 
the  truth  as  it  is  in  Nnture  by  the  restraints  which  theo- 
logians have  attempted  to  impose  upon  its  inquiries.  But 
when  scienoe,  passing  beyond  its  own  limit^  assumes  to 
take  the  place  of  theology  and  sets  up  its  own  conception 
of  the  order  of  Nature  as  a  sufficient  account  of  its  cause, 
it  is  invading  a  province  of  thought  to  whioh  it  has  no 
claim,  and  not  unreasonably  provokes  the  hostility  of 
those  who  ought  to  be  its  best  friends.  For  while  the 
deep4eated  instincts  of  humanity  and  the  profonndeat  ■ 
reaearohes  of  ^Ailosophy  alike  point  to  mind  as  the  one 
and  only  source  of  power,  it  is  the  prerogative  of  science 
to  demonstrate  the  unity  of  the  power  which  is  operating 
through  the  limitless  extent  and  variety  of  the  universe, 
and  to  trace  its  continuity  through  the  vast  series  of  agea 
that  have  been  occupied  in  its  evolution." 

Statue  of  laencido  dl  YincL — A  colossal  atatoe  of 
Leonardo  di  Vinci,  by  the  well-known  sculptor  MagnLp 
has  just  been  placed  in  the  Piazza  della  ScaU  at  liilaa.^^ 
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Italian  Inigation. — The  new  canal,  recently  opened 
from  the  Canul  Cavonr,  for  the  irrigation  of  the  Lomel- 
lina,  has  been  named  the  "  Canal  Quintino  Sella,"  as  a 
tribute  of  respect  to  the  present  Minister  of  Finance, 
who  has  from  the  first  been  a  zealous  advocate  in  Parlia- 
ment for  promoting;  this  undertaking. 

The  St.  Oothard  Bailwaj. — The  Italian  papers  state 
that  the  St.  Oothard  lUilway  Ck)inpany  have  broken  off 
all  treaty  with  the  Public  Works  Company  of  Turin,  of 
which  Signer  Orattoni  is  the  president,  stating  as  a 
reason  the  exorbitant  demand  of  the  latter  for  the  exe- 
cution of  the  St.  Gothard  Tunnel.  A  Geneva  corre- 
spondent says  that  this  great  work  has  been  given  to  M. 
Favre,  a  railway  contractor  of  Geneva,  representing  a 
company  of  Swiss  and  French  capitalists,  who  have 
guaranteed  to  complete  the  work  in  eight  years,  making  a 
deposit  of  8.000,000  of  francs  as  caution  money.  I'he 
precise  conditions  of  the  contract  am  not  yet  known,  but 
a  premium  of  5,000  franca  will  be  paid  to  the  contractor 
for  every  day  thnt  his  tunnel  is  finished  before  the  time 
agreed  on,  as,  on  the  other  hand,  he  will  be  fined  the 
same  amount  for  every  day  that  he  is  behindhand.  M. 
Favre  has  been  engaged  in  many  railway  contracts  in 
France,  and  carried  out  part  of  the  Paris,  Lyons,  and 
Mediterranean  Railway.  The  cuttings  at  the  entrance 
to  the  tunnel  are  being  pushed  on  at  each  end,  and  on 
the  north  side,  at  Qoschenen,  are  in  a  forward  state,  and 
it  is  ex{)ected  will  be  completed  to  the  mouth  of  the 
tonnel  in  about  a  fortnight.  At  Airolo  the  works  are 
progressing  faronrahly. 

lastmotion  in  Science. — The  Lords  of  the  Committee 
of  Council  on  Education  having  decided  to  transfer  the 
instruction  in  physics,  chemistry,  and  natural  history 
from  the  Royal  School  of  Mines,  in  Jermyn-street,  and 
the  College  of  Chemistiy,  in  Oxford-street,  to  the  new 
buildings  in  Exhibition-road,  South  Kensington, 
the  following  courses  of  lectures  and  practical 
laboratory  instruction  will  be  given  at  South 
Kensington  at  the  dates  specified: — Chemistry  by 
Professor  Frankland,  D.C.L.,  F.R.S.  A  course  of 
forty  lectures  on  inorganic  chemistry,  commencing  2l8t 
October,  1872.  A  course  of  30  lectures  on  organic 
chemistry,  commencing  13th  January,  1873.  Laboratory 
instruction,  consisting  of  an  elementary  and  an  advanced 
course,  commencing  on  Ist  October.  Fees : — Lectures 
on  inorganic  chemistry  £4.  Lectures  on  organic 
chemistry  £3,  together  £6.  Laboratory  instruction  £12 
for  3  months,  £9  for  2  months,  and  £5  for  one  month. 
Biology,  by  Professor  Huxley,  LL.D.,  F.R.S.,  a  course 
of  eighty  lectures  on  biology  (or  natural  history,  including 
palEBontolofry)  with  laboratory  instruction,  commencing 
the  7th  of  October,  1872.  Fee  for  the  full  course  £10— 
for  the  lecturers  on^  £4,  for  the  laboratory  instruction 
£6.  Physics,  by  Professor  Frederick  Guthrie.  The 
course  will  consist  of  lectures,  with  laboratory  work  on 
the  subject  of  the  lectures,  divided  as  follows : — Twelve 
lectnres  on  molecular  physics,  sound,  etc.,  commencing 
24th  February,  1873 ;  fifteen  lectures  on  heat,  com- 
mencing on  24th  March ;  fifteen  lectures  on  light,  com- 
mencing on  1 2th  April ;  twenty  lectures  on  ^ectricity 
and  magnetism,  commencing  on  19th  May.  Each  course 
will  be  complete  in  itself,  and  may  be  taken  separately. 
Fee  £o  per  course,  including  laboratory  work,  or£lfi 
for  all  the  courses.  For  the  lectures  alone  £1  per  course. 
N.B. — Students  entering  for  the  Associateship  of  the 
Royal  School  of  Mines  are  not  obliged  to  attend  the 
practical  work  in  physics  and  biology.  Besides  these 
students  and  teachers  in  training,  only  such  a  limited 
number  of  occasional  public  students  will  be  admitted  as 
an  be  accommodated. 


Traffic  over  the  Alpine  Paitei.— Thefc91o«ii;U'i! 
number  of  travellers  by  the  post-canisgrtortrsK:] 
the  Swiiis  mountain-passes  and  the  income  Uxt  tu^.^ 
in  1871 .— 

Trmvellen.  ffma, 

Tnm. 

St.  Gotbaid 42,008  ....  ^r,^Ut 

Simplon 30,690  ....  ibiM 

Splfigen 24,888  ....  SUi«: 

St.  Bemhard 16,082  ....  :w 

Briinig 14,908  ....  Tl,"< 

Maloja 12,480  ....  hn> 

Schyn and  Julin 11,089  ....  SiH 

Fluela 11,781  ....  5;«« 

Oberalp 7,778  ....  j;,*! 

The  Deepest  Well  in  the  World.— Twenty  niki^ 
Berlin  is  situated  the  village  of  Sperenberg.sotuib^ 
deepest  well  that  has  ever  been  sunk.   Owiag  tt  ik» 
sence  of  gypsum  in  the  locality,  it  occurred  to  tluf -n 
ment  authorities,  in  charge  of  the  mine*,  to  iXaf- 
obtain  a  supply  of  rock  salt.    With  this  eml  ia  n»' 
sinking  of  a  shaft  or  well,  16  feet  in  diameter,  n? 
menced  some  five  years  ago,  and  at  a  depth  of  !^Hi 
salt  was  reached.  The  boring  was  continued  to s fa 
depth  of  960  feet,  the  diameter  of  thia  bonlott' 
duced  to  about  13  inches.      The  operation  •««» 
quently  proaecuted  by  the  aid  of  steam  nntilidA- 
4,194  feet  was  attained.    At  this  point  llntBr" 
discontinued,  the  borer  or  bit  being  still  ii  i>'*' 
posit,  which  thus  exhibits  the  enormoni  ^' 
3,907  feet.    The  boring  would  have  beei^<^ 
order  to  discover  what  description  of  dwi^*'' 
the  salt,  but  for  the  mechanical  difficoiisf'* 
with  the  further  prosecution  of  the  openb*  ^ 
the  progress  of  this  interesting  work,  repeiKi*'^ 
ful  obewvations  were  made  of  the  temperatint'^ 
depths.    The  results  confirm  very  closely  tk*'™ 
have  been  already  arrived  at  under  simb  ^ 
stances. 

XemoriaU  of  Peter  the  Oreat.— The  tvo-bo^ 
birthday  of  Peter  the  Great  is  being  celebrateiiiiS* 
not  only  by  grand  fetes  and  an  universal  okil*-'- 
Moscow,  but  by  curious  artistic  and  literary  ^f^ 
and  publications ;  thus  the  keeper  of  the  Ivap^^'^ 
of  St.  Petersburg  has  published  a  work  entilW  i^ 
Orand  ttJon  la  LitUralure*  iirangcret,  which  c<«W»' 
less  than  1,600  pieces,  many  of  which  are  on;ia^  i- 
lected  by  the  present  keeper  of  the  library  aai  is  r 
decessor.  Amongst  the  unpublishi^  mort^ns  i>  *  ^ 
graph  of  documents  for  a  history  of  Peter  tie  "I 
communicated  to  Voltaire  by  Catherine  II.  I**  1 
lection  of  portraits  which  has  been  made  of  P^ 
Great  in  one  of  the  aotfea  of  the  SL  PeterabniS  H 
includes  mote  than  360  works ;  of  these  some  art  un 
folios  for  want  of  space,  but  there  are  2<W /^^ 
These  consist  of  oil  paintings,  drawings,  ^^fjj 
down  to  the  commonest  prints.  One  of  these  »«" 
curious  of  itself^  and  has  a  strange  history.  It  k>^ 
made  on  zinc,  at  Teheran,  of  the  portrait  by  I"^ 
after  Delaroche,  to  illustrate  a  Penrian  tiaiul''*' 
Voltaire's  Pierr4  h  Grand.  Amongst  the  cunoatt* 
philosophical  and  theological  thesis,  .^^^^^ 
Sczjrski,  printed  on  satin,  and  presented  in  IS"'  • 
Academy  of  Kiew  to  the  two  young  Csais,  I^, 
Ivan  Alexievitch,  who  then  reigned  ooDJointl.r.  ■ 
satin  is  more  than  two  metres  long  by  a  metn  <^ 
the  young  caars  are  represented  seated  side  by  b* 
throne,  and  surrounded  by  the  personages  oftb«* 
and  allegorical  figures.  AnotJier  of  the  corioaitia*' 
signboard  of  the  public-house  at  Wapping  »J^| 
Ciar  used  to  irequent,  and  which  was  '*-™"'^^ 
bononr.  This  curious  memorial  was  taken  to  Ks^ 
1804,  pnrohased  by  the  Academy  of  Sciences,  aiUJ 
wards  transferred  to  the  impuial  library.  Ittff' 
on  both  sides,  and  is  hiug  on  a  revolving  ^Hf- 
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AnrouHCEMEirrs  bt  the  ootivcix. 


xssowKEnT  Finn). 


Members  and  others  who  propose  to  con- 
tribute  by  donation  or  subscription  to  the  En- 
dowment Fund  for  the  Society  of  Arts,  are 
requested  to  cross  all  cheques  through  Messrs. 
Ooutts  and  Co.,  the  Society's  bankers,  and  to  for- 
ward the  same  to  the  Secretary  or  Financial 
Officer  at  the  House  of  the  Society  of  Arts,  John- 
street,  Adelphi. 

HEWOJIW'  WPTPOW  W  ST.  ?*TO'8. 

In  connecUon  with  the  Thanksgiving  in  St- 
Paul's  for  the  recovery  of  H.R.H.  the  Prince  of 
Wales,  the  President  of  this  Society,  it  has  been 
suggested  that  the  Society  should  provide  a 
Memorial,  in  the  form  of  a  Painted  Window,  to 
be  set  np  in  the  Cathedral,  thus  helping  at  the 
mme  time  to  complete  the  decoration  of  the 
interior  of  that  edifice. 

The  Council,  therefore,  propose  to  the  Members 
iiat  a  fund  for  this  purpose  should  be  raised 
imong  them  by  subscription,  each  member  of 
he  Society  being  at  liberty  to  subscribe  Five 
Shillings  for  himself,  and  the  like  sum  for  each 
aember  of  his  family.  It  is  estimated  that  the 
irindow  -will  cost  not  less  than  £700. 

Members  willing  to  aid  the  Council  in  this 
rork  are  Tequested  to  fill  in  the  Form  which  has 
een  sent  to  them,  with  the  amount  of  Subscrip- 
on,  and  return  it  to  the  Secretary.  Post-office 
rdera  shonld  be  made  payable  at  the  Charing- 
OBH  oflBce,  to  Mr.  Samuel  Thos.  Davenport. 
he  first  published  subscription  list  amounted  to 
351  38.     A  further  list  will  shortly  be  published. 


BITBSCBIFTIORB, 


1h»  Midsummer  subscriptions  are  due,  and 
aold  be  forwarded  by  cheque  or  Post-office 
ler,  crossed  "  Coutts  and  Co.,'*  and  made 
^able  to  Mr.  Samuel  Thomas  Davenport, 
lanoial  Otfcw* 
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Tstnts  oovan  or  oaxtob  tsanvsM. 

8ILICATBS,   SUICIDES,    GLA§8,  ANP   G5-AgS 
PAINTING. 

Bt  tntMtoi  Bar£ 

LseruRB  m.— I>butbbsd  Mokdat,  Apbil  22nd,  1872. 

Ladies  and  Gentlemen, — ^We  covolnded  onr  last 
lectare  with  an  explanation  of  dialysis,  and  I  showed 
yon  how  eolations  of  alkaline  eilicatea,  when  they  are 
made  slight  by  acid,  say  with  hydrochlorio  acid,  will  lose 
their  alkali,  which  will  pass  throngh  vegetable  parch- 
ment or  any  similar  snbrtance  which  acts  as  a  diaJysing 
medium,  aad  how  we  ^et  in  oar  dialyaer  a  liquid  whioE 
will  gelatinise  and  w^ch  contains  simpty  pure  siUcio 
acid  dissolTed  in  water.  I  could  not  last  time  show  yon 
some  very  beautiful  specimens  which  I  have  now,  through 
the  kindness  of  Mr.  B<>berts,  the  chemist  of  the  Mint, 
placed  on  the  table.  These  are  specimens  made,  I  believe, 
in  tho  time  of  the  late  Professor  Graham,  and  they  were 
some  of  the  first  produced.  Here  is  some  solution  of 
a  dialysed  silicate  wjiich  has  been  in  existence  lor  some 
years,  and  has  not  gel^itinised ;  it  contains  only  a  small 
quantity  of  silioa,  1  or  1^  per  cent.,  I  believe.  Here  is 
some  which  has  gelatinised  in  extremely  beautiful  forms. 
Here  again  is  some  that  has  solidified  with  glycerine.  If 
yon  remember,  I  mentione4  to  yon  that  glyceqne  and 
silicic  hydrate  would  mix  together  in  a  most  unexpected 
manner,  and  gelatinise  together,  and  here  is  a  specimen 
of  M;  I  dd  not  know  tbe  date,  but  it  is  severa}  yean  old. 
I  shall  revert  to  this  again  in  my  last  lecture.  Here 
again  are  some-very  interesting  specimens.  Some  of  this 
alkaline  silicate  was  dried  over  salphnric  acid,  and  here 
is  the  result.  It  is  a  specimen  of  real  interest.  The 
vessel  in  which  tho  silica  was  contained  was  placed  Over 
sulphuric  acid,  but  the  temperature  was  reduced  by  a 
freezing  mixture  of  ice  and  salt,  and  you  will  notice  thjs 
is  madeupofanumbrrofveryminute  beautiful  cr}-staUine- 
looking  substances.  Unfortunately  they  are  not  crystals ; 
if  they  were,  it  would  be  a  matter  of  great  interest  to  us, 
for  we  have  never  yet  been  able  to  crystallise  silica. 

I  will  now  pass  on  to  the  subject  of  our  lecture  this 
evening.  If  I  take  a  solution  of  an  alkaline  silicate,  say 
silicate  of  soda  or  potash,  and  if  I  add  to  it  some  alcohol, 
you  will  see  a  precipitate  is  immediately  formed.  Bore 
IS  the  precipitate,  and  I  will  turn  it  out  into  a  dish. 
You  will  see  that  a  solid  lump  is  formed.  Last  Monday 
evening  we  added  hydrochloric  acid  to  some  of  tliis 
silicate  of  potash,  and  a  precipitate  was  formed.  But 
the  precipitate  in  that  instance  was  very  difierent  from 
this  precipitate.  That  was  a  precipitate  of  silicic  acid 
in  anydrated  form.  This  is  a  precipitate  of  silicate  of 
potash.  Here  is  some  that  was  made  some  days  ago,  and 
put  into  this  dish.  It  is  now  attached  to  it  so  firmly, 
that  if  you  were  to  try  and  scrape  it  off  the  bottom,  I 
believe  you  would  bring  away  some  of  tbe  glaze  of  tbe 
dish.  It  has  got  very  hard  in  the  course  of  this  short 
time,  and  it  will  get  very  much  harder.  This  silicate  is 
soluble  in  water,  and  if  it  were  boiled  in  watvr  you 
would  get  it  dissolved,  and  the  solution  would  be 
different  in  composition  from  tho  one  from  which  I  have 
precipitated  it.  In  order  to  get  silicate  freely  soluble  in 
water,  yon  must  have  an  excess  of  alkali.  Now,  in 
almostall  the  soluble  silicates  which  are  made  by  fusion 
(and  here  are  some  specimens  of  soluble  silicates,  silicate 
of  soda  and  silicate  of  potash,  which  are  glass,  and  made  by 
fusion),  there  is  excess  of  alkali,  and  they  will  readily 
dissolve  in  boiling  water,  and  when  dissolved  form  alkaline 
solutions.  If  thu,  precipitated  by  alcohol,  be  dissolved 
in  water,  the  solution  will  not  be  so  alkaline.  I  show 
you  this  experiment  for  two  reasons ;  first,  it  introduces 
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the  snbjeot  of  glan ;  and,  secondly,  I  shall  have  to  rerert 
to^it  again  in  my  last  lecture  on  the  application  of 
silicates. 

Glass  is  a  silicate.  There  is  some  glass  which  is  aolnble. 
All  that  is  necessary  to  make  glass  is  silicio  acid  taken 
in  any  form  you  please,  tmd  some  alkali.  Put  these 
together,  fuse  them,  and  you  make  a  glass.  If  the 
alkali  is  in  excess  you  have  a  soluble  glass.  The 
silicate  in  this  dish  is  said  to  have  a  definite  chemical 
composition — it  is  a  true  silicate.  Again,  there  are  other 
silicates  which  have  been  prepared,  the  compositions  of 
which  answer  to  certain  chemical  formula,  and  they  are 
therefore  said  to  have  definite  compositions.  But  of 
ordinary  glass,  we  cannot  say  as  we  can  of  these, 
that  it  has  a  defined  chemical  composition.  Here 
is  a  lump  of  glass  which  is  made  by  the  admixture 
of  sand  and  some  alkali.  There  are  other  things 
in  it  which  I  shall  have  to  mention  by-and-bye. 
But  if  you  put  a  little  more  alkali,  or  a  little  less,  yon 
still  have  glass — not  of  as  good  quality,  but  you  have 
glass — and  it  seems,  owing  to  the  varieties  of  sand  that 
glass-makers  use,  they  employ  more  or  less  alkali, 
and  also  certain  other  ingredients  to  correct  the  effects 
of  the  imparities  in  the  Bind.  These  ingredients  enter, 
some  of  uiem,  into  the  form  of  silicate  with  the  silicic 
acid.  Therefore,  inasmuch  as  no  two  glass-makers  pro- 
bably make  their  mixture  exactly  the  same,  we  are  quite 
sure  that  the  two  glasses  cannot  have  the  same  definite 
chemical  composition.  That  silicates  of  definite  compo- 
sition may  exist  in  them  is  probably  true,  but  we  cannot 
consider  them  to  be  definite  silicates. 

Silica  itself,  a  piece  of  flint,  for  instance,  or  some  of 
that  silica  which  we  precipitated  the  other  day  from 
fluoride  of  silicon,  is  very  infusible ;  indeed  you  cannot 
melt  it,  except  with  the  heat  of  an  oxy-hydrogen  blow- 
pipe, and  then  it  does  melt  into  a  clear  bead,  but,  united 
with  an  alkali,  it  fuses  very  readily.  It  is  not  neces- 
sary that  it  should  be  mixed  with  soda  or  potash,  for 
if  you  were  to  take  some  of  that  red  lead  and  heat  it 
with  sand,  the  two  would  melt  and  form  a  glass.  I  have 
a  specimen  here  in  which  there  is  no  alkali  at  all,  that  is 
to  say,  no  soda  or  potash.  There  is  lead  and  silicio  acid. 
If  I  were  to  take  some  of  that  red  lead  and  put  it  into 
an  ordinary  fire-clay  cmcible,  and  heat  it,  the  red 
lead  would  eat  through  the  crucible,  and  in  time  a  glass 
would  be  formed,  by  the  silica  in  the  cmcible  uniting 
with  the  lead  oxide,  so  that  it  is  not  absolutely  necessary 
that  you  should  have  an  alkali  like  soda  or  potash 
present  in  order  to  form  glass ;  lead  oxide  with  silica 
will  doit 

Glass  is  said  to  have  been  discovered  by  Phcenician 
merchants,  who  were  cooking  their  food  upon  the  sea- 
shore, and  there  happened  to  be  some  of  a  salt  of  what 
was  then  termed  natrium,  which  we  call  sodium,  in  the 
neighbourhood — some  salt  of  soda.  The  heat  of  the  fire 
caused  the  salt  to  unite  with  the  soda,  and  so  a  glass  was 
formed.  It  is  an  interesting  story,  but  it  is  not  true, 
because  we  know  that  very  beautiful  glass  vessels  were 
made  long  before  this  ;  and  we  also  know  that  in  the 
Egyptian  mummies,  which  have  been  in  existence  several 
thousand  years,  are  frequently  found  very  beautiful  speci- 
mens of  glass  beads  and  ornaments. 

In  this  countty,  glass  was  introduced  as  early  as  the 
year  674,  by  the  Venerable  Bede.  He  introducel  glass 
into  this  country  for  the  adornment  of  church  windows, 
but  it  was  not  extensively  used  for  very  many  years 
after  this.  The  first  large  glass  works  for  the  manu- 
facture of  window-glass  were  established  at  Ravenhead, 
near  St.  Helen's,  in  Lancashire,  about  the  year  1776. 
Flint  glass  works  were  established  earlier  than  this  in 
London,  at  the  Savoy  House,  and  in  Crutched  Friars  in 
the  year  1559,  and  it  appears  that,  in  the  year  1655,  Sir 
Itobert  Maunsell  gained  a  monopoly  for  the  manufacture 
of  flint  glass.  The  second  Sake  of  Buckingham  is  also 
said  to  have  encouraged  the  manuCaotore  by  bringing 
over  Venetian  artists  to  make  glass  for  window  purposes ; 
Du^  however,  it  is  only  of  late  years  that  glass  has  been 


used  largely  for  glazing  purposes — ^I  mean  within  tlu 
last  century  and  a  hal^  because  there  wen  renoiB 
which  prevented  it.  First  of  all,  the  expense  of  mug. 
facture ;  then  monopoly ;  and  later  on,  the  ayitos  of 
duties  which  prevented  the  use  of 'the  better  kindi  of 
glass  for  the  purpose  of  glazing  house  windows.  Wba 
the  duties  were  repealed,  then  the  mnnufacture  of  gUa 
became  much  more  general,  and  it  could  be  obtaiiisd  <t 
a  much  cheaper  rate,  and  was  made  in  very  mach  lugcr 
quantities.  I  think  I  am  right  in  saying  that  no<r  mm 
than  17,000  feet  of  plate-glass  are  made  here  in  t  dij, 
but  X  only  speak  from  recollection.*  I  will  not  ft 
further  into  the  history  of  glass  manufacture,  becaoaeit 
would  take  up  more  time  than  I  can  spare,  and  the  ii- 
formation  may  be  obtained  by  reading  any  book  on  glan 
manufacture. 

We  now  pass  on  to  the  materials  used  in  glasB-mskiii;. 
I  have  already  noticed  one  kind  of  glass— solnUe  glia. 
In  its  manufacture  soda  is  used,  and  silica  in  the  form  of 
sand,  or  potash  and  sand.     There  are  on  the  table  iped- 
mens  of  various  kinds  of  glass,  which  have  been  mot 
kindly  lent  me  by  the  Thames  Plate  Glass  Comiiuij,  I7 
Messrs.  Powell,  of  Whitefriars,  and  by  Messrs.  Ciaaa,i 
Birmingham.    We  now  come  to  the  most  impottaitpui 
of  our  subject,  the  consideration  of  the  miteriili  d 
which  glass  is  made,  and  the  way  those  nukmli  id 
together  in  the  formation  of  glass.    I  will  take  tiiipt 
of  the  subject  first,  and  then  pass  on  to  the  neekaoaf 
operations  afterwards.    We  will  begin  with  P'*''!^ 
These  are  the  materials  used  in  its  manufactsn  J'* 
are  samples  sent  by  the  Thames  Plate  OliaAop'T' 
First,  there  is  the  sand.      This  comes  frosL^*!" 
Buzzard,  and  there  is  also  some  sand  from  VOSai™ 
here  is  some  from  Lynn.    There  are  three  kin'xfa'''' 
and  these  sands  are  of  slightly  different  compaii<<^ 
that  when  they  are  used  the  mixtures  have  to  be  nwi 
little,  so  as  to  counteract  the  effect  of  such  unpintMii 
may  exist  in  the  sand.     Here  is  some  Boxton  liin,  >>> 
here  is  some  sulphate  of  soda.     These  are  the  jtoBfi 
materials    that    are    used  in  plate-glass  nsnii&i^ 
Other  substances,  to  which  I  will  call  your  itteKW 
presently,  are  also  used,  but  these  are  the  prindpjl  c* 
stitnents  of  plate-glass.    You  see  we  hare  lime  is^ 
silicate,  whereas  in  soluble  glass  we  have  only  g<A  <°''' 
or  potash  together  with  the  silica ;  but  here  we  lu"  in- 
other  base  in  this  silicate,  which  is  called  plate-gl»*  * 
that  this  is  a  silicate  of  at  least  two  bases,  '''^"''f^°°j 
glass  is  a  silicate  of  one,  and,  if  of  two,  of  eoa*  «'«' 
potash.    Plate-glass  properly  made  is  insoloble. 

Here  we  have  another  set  of  samples,  consiftag  » 
materials  used  in  the  manufacture  of  flin^gla^a   ^f* 
is  a  specimen  of  the  alkali,  which  is  not  the  sanie u»'r 
used  in  the  manufacture  of  plate-glass.    This  is  »  P^ 
salt,  carbonate  of  potash,  known  by  the  name  of  p"^ 
ash.    Here  is  a  specimen  of  the  sand  empbyed,  *'"* 
you  will  notice  is  whiter  than  the  other  sand  M'"'?^ 
showed  you.    I  believe  this  specimen  is  rontsiDel«»» 
sand.  There  is  a  sand  in  the  Isle  of  Wight,  at  ^^''^ 
which  I  believe  answers  the  purpose  If*™?  •'^ 
Here  are  specimens  of  another  base  which  is  "•"'"'   , 
manufacture  of  flint-glass.      In  plate-gla""  we  a*" 
second  base,   which  is  lime;    in  flint-glass  ."^ 
another  base,  which  is  oxide  of  lead ;  and  tin  u  »  •1*° 
men  of  the  oxide  of  lead  used  by  Messrs.  Powell.    ^^ 

Now  we  pass  on  to  crown  and  sheet  gw''.    *    ^ 
little    to    say    about  these    materials,  except  W' 


•  The  weekly  prodoollonof  poUahrf  P'"*"''?",  [iSr  ■«: 
about  140,000  supcrOcial  feet,  or  ^^  ■i'lll"'""v*'j,L7  m^  !>' 
the  ettlmated  value,  Incluilvo  of  thick  niufk  ^ n_m.m 
fratinga  and  roniih  cast  plate  for  »kyllKl>t».  "  'tTT  1,  fiiK». 

gsr  annum.  Considerable  mannhctoria  »I»  'fz\,,,cltti^ 
elglrnn,  and  the  Rhenish  Provinoea,  the  i^et  "'«s^  ^  no 
are  the  celebrated  worki  at  St.  Oubaln,  in  ''^iT~i„B«i<^ 
d'Olgnlea,  In  Belgiom.  The  manufactore  bn  00' »2  y,  frfid 
into  Araciica,  except  npon  the  mostllmlte"  "^''^jj^  T*" 
Statea  form  the  principal  export  market  "»;  ™S.-«rW •''* 
atstlatlea  are  foniiahed  by  Mr.  Bobloaon,  of  the  TBa»» 
Company. 
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have  specimens  here  of  the  sand  used,  sent  by 
HeasTS.  Chance.  This  is  the  washed  sand,  and  that 
is  the  coarse  sand.  They  have  also  sent  specimens 
of  alkali,  sulphate  of  soda,  and  of  lime,  which  is 
also  used  as  a  second  base,  just  as  it  is  in  the  manu- 
feotore  of  plate-glaaa.  The  first  process  that  these 
substances  undergo  before  they  are  made  into  glass,  after 
purificstioD,  is  fritting.  The  sand  is  carefully  washed, 
and  the  alkali,  in  some  cases,  I  believe,  is  purified,  so  that 
the  materials  may  be  as  pure  as  possible  before  they  are 
mixed.  When  they  are  mixed,  the  next  operation  is  to 
"  frit "  them,  as  it  is  termed.  fSitting  is  a  reij  important 
operation.  However  carefully  you  may  mix  together 
the  sand  and  the  alkali,  and  the  lime,  you  would  not  get 
them  so  perfectly  incorporated  but  that  there  might  be  a 
subsidence  in  the  melting  as  soon  as  the  heat  first  began 
to  act  upon  them  in  the  glass  pot.  If  you  &it  together 
these  materials,  you  in  a  great  measure  prevent  any  such 
subsidence,  and,  therefore,  any  such  imperfect  admixture. 
The  fritting  process  is  carried  on  in  a  furnace  or  ov«n  in 
which  there  is  a  fire  along  the  side,  the  flames  of  which 
are  continually  playing  in  the  oven  over  the  materials, 
causing  an  intense  heat.  The  materials,  in  the  first 
place,  are  dried  by  this  process ;  after  that,  if  «ny  lime 
exists  there  as  carbonate,  it  is  decomposed.  The  de- 
composition of  the  carbonate  of  lime  in  the  glass  pot  would 
be  attended  with  unpleasant  consequences,  inasmuch  as 
any  carbonic  acid  gas  evolved  there  would  increase  the 
number  of  bubbles  that  would  rise  up  through  the  glass 
when  in  a  molten  state  in  the  pot.  It  is,  therefore,  in 
the  fritting  process  that  any  carbonate  that  may  be  in 
the  lime  is  decomposed.  Then  the  heating  process  is 
carried  on  to  what  cue  may  call  an  incipient  infusion ; 
that  is  to  say,  there  is  a  slight  adherence  togetiier  or 
combination  of  the  particles  of  sand,  the  alkali,  and  the 
bases  employed.  After  this,  the  sand,  alkali,  and  the 
other  materials  subjected  to  the  fritting  process  are  put 
into  the  glass  pot,  and  then  they  are  melted.  Now, 
certain  other  substances  are  added  to  these  materials,  not 
that  these  substances  are  used  as  contributing  to  the 
structure  of  the  glass,  but  they  are  employed  in  order  to 
render  the  glass  pure  in  colour,  and  to  ooiTeot  or  destroy 
any  impurities  which  may  exist  in  them. 

I  think  it  will  be  best  to  commence  with  the  chemistry, 
as  I  may  call  it,  of  the  glass  pot,  and  a  most  complicated 
affair  it  is  ;  but  I  will  try  and  unravel  it  as  well  as  I  can. 
We  have  in  the  glass-pot,  sand,  lime  or  lead,  and  soda  or 
potash  salts,  fusing  together.  In  addition  to  these,  certain 
substances  are  put  into  the  pot — manganese,  this  black 
substance ;  arsenic,  that  white  substance ;  and,  in  some 
cases,  carbon  or  coal.  Now  carbon  is  a  reducing  agent, 
and  arsenious  acid  is  also,  under  certain  circumstauces, 
a  reducing  agent,  but  under  others  it  is  an  oxi- 
dising agent.  Manganese  is  also  an  oxidising  agent, 
and  sometimes  nitre  or  saltpetre  is  used,  and  that  is 
an  oxidising  agent.  Suppose  you  putamixture  of  sand, 
lime,  and  soda,  or  potash  salts,  together  with  some  coal, 
anthracite  or  non-bituminous  coal  is  the  description  of 
coal  used,  the  action  of  the  coal  will  be  to  reduce  the 
oxides  that  are  present.  But  if  you  reduce  the  oxides 
that  are  present,  in  many  instances  yon  injure  the  colour 
of  the  glass.  Therefore,  oxidising  agents  have  to  be  used 
in  order  to  oxidise  these  up  again  to  such  a  point  of 
oxidation  that  they  produce  as  little  injury  to  the  glass 
as  possilile.  Formerly  carbonate  of  soda  was  used  in  the 
munufacture  of  plato,  crown,  and  flint  glass,  but  of  late 
years  sulphate  of  soda  has  been  employed.  If  yon  put 
sulphate  of  soda  with  silicic  acid  and  heat  them,  you  will 
form  a  glass,  but  it  will  take  a  very  high  temperature 
to  get  a  perfect  incorporation  of  the  sUicic  acid  with 
the  soda,  and  a  perfect  expulsion  of  the  sulphuric  acid 
from  the  mixture.  To  facilitate  this,  charcoal  or  anthra- 
cite coal  is  used.  But  the  effect  of  the  anthracite  coal 
un  a  sulphate  is  to  decompose  it,  and  thus  assist  the  silicic 
acid  in  replacing  the  sulphuric  acid  of  the  sulphate  of 
soda. 

In  my  first  lecture  I  spoke  to  you  of  those  elements, 


and  the  compounds  of  those  elements  with  one  another, 
which  occur  in  glass-making.  I  also  took  up  some 
considerable  portion  of  your  tame  in  explaining  to  you 
the  nature  of  salts,  such  as  carbonate  of  soda,  and  sul- 
phate of  sods,  and  sulphate  of  potash.  I  told  yon  that  it 
was  essential  for  everyone  to  understand  the  chemical 
principles  regulating  Uiese  combinations,  in  order  that 
they  might  know  scientifically  how  glass  is  produced, 
and  what  takes  place  in  its  manu&cture;  because  I  con- 
ceive that  you  all  wish  to  know  the  scientific  principles 
involved  in  the  manufacture  of  glass.  For  in  order  to 
make  enlightened  improvements  in  any  species  of  manu- 
fiictnre,  we  must  know  the  scientific  principles  upon 
which  those  manufacturing  processes  are  founded  and 
carried  on. 

I  spoke  to  yon  about  oxygen;  and  I  burnt  some 
phosphorus  in  oxygen  and  some  carbon,  and  no  doubt 
many  of  you  said,  "We  have  seen  these  experiments 
over  and  over  again ;"  but  I  do  not  know  that  there 
is  one  of  us  who  does  not  require  to  have  his  know- 
ledge brushed  up  at  some  time  or  other.  Tou  might 
ask  me  a  great  many  questions  in  chemistry  which 
I  really  could  not  answer.  I  should  have  to  go 
back,  and  think  over  things  I  had  seen  long  ago, 
and  have  probably  forgotten,  before  I  could  answer. 
It  was  from  my  desire  that  all  the  processes  should 
be  thoroughly  known  and  understood,  that  I  introduced 
such  experiihents  as  these,  in  order  that  I  might  be  able 
in  my  later  lectures  to  make  the  proper  application  of 
them.  And  had  I  had  time,  I  should  not  have  contented 
myself  with  burning  those  two  substances  in  oxygen, 
but  should  have  shown  you  how  those  two  substances 
were  capable  of  different  degrees  of  oxidation.  For  it 
is  upon  the  different  degrees  of  oxidation  that  exist 
in  the  materials  used  in  Uie  manufacture  of  glass,  that 
the  purity  of  our  glass  depends,  as  well  as  the  various 
colours  with  which  we  are  enabled  to  enrich  the  glass 
which  we  make.  Therefore  it  is  that  I  want  you  to 
thoroughly  nnderstand  and  appreciate  the  principles 
upon  whidi  these  changes  and  interchanges  are  founded. 
Phosphorus  farms  two  oxides,  phosphoric  acid,  which 
we  formed  when  we  burnt  it  the  other  night ;  and  phos- 
phorous acid,  when  the  supply  of  oxygen  is  limited. 
Carbon  also  forms  two  oxides,  carbonic  when  the  oxygen 
is  in  excess,  and  carbonic  oxide  when  oxygen  is  in  smsdl 
quantity,  or  when  the  carbon  is  in  excess.  Oxides  of 
iron  exist  in  most  specimens  of  sand.  And  it  is 
to  the  presenoe  of  iron  oxide  that  the  green  colour 
of  this  gloss  is  owing;  and  it  is  because  that  same  iron 
oxide  is  not  present  in  this  other  specimen  that  it  is 
so  white.  There  are  two  oxides  of  iron  which  we  have 
to  deal  with.  The  first  is  called  protoxide,  or  ferrous ; 
and  the  seoond  is  called  peroxide,  or  ferric._  The 
protoxide  you  never  see,  except  in  laboratory  experiments ; 
but  the  peroxide  you  constantly  see,  in  the  form  of  iron 
rust.  One  of  these  oxides  skives  to  glass  a  green  colour, 
the  other  gives  a  yellow  colour ;  but  it  requires  a  large 
quantity  of  the  peroxide  to  impart  that  yellow  colour ; 
therefore  a  small  quantity  of  peroxide  in  the  glass  mix- 
ture will  not  matenally  affect  its  tint,  but  a  small  quantity 
of  protoxide  will  colour  glass  green  ;  so  that  a  very  little 
of  it  destroys  the  whiteness  of  the  glass.  The  glass- 
maker,  then,  as  he  cannot  get  the  iron  out  of  the  sand — 
for  the  expense  of  this  operation  would  be  too  great — 
has  to  convert  this  oxide,  the  green  oxide,  or  that  which 
produces  the  gr«en  colour,  into  the  oxide  which  produces 
the  yellow  colour;  and  though  a  small  quantity  will  dis- 
colour the  glass  green,  it  takes  a  very  large  quantity  of 
the  yellow  to  discolour  the  glass  yellow.  This  conver- 
sion is  accomplished  by  the  action  of  certain  re-agents, 
as  we  call  them.  Black  oxide  of  manganese  is  put 
into  the  pot  for  the  purpose  of  converting  the  lower 
oxides  of  iron  into  the  higher  oxides.  It  changes  the 
ferrous  to  the  fenio,  and  if  the  manganese  be  not  in 
excess,  then  you  have  a  glass  tiiat  is  almost  white.  If, 
however,  the  manganese  be  in  excess,  then  you  have  a 
purple  tinge  in  the  glaat 
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I  had  iatended  to  give  grou  a  little  more  of  the 
history  of  glass  makingti  but  I  dtire  say  you  vill 
be  very  ^lad  I  did  not,  because  what  I  am  apeaking 
of  now  u  more  interestiag.  But  ia  that  history  I 
meant  to  refer  you  to  many  of  the  windows  you.  see 
about  London.  You  notice  there  are  frequently  small 
panes  of  purple  glass  in  windows,  and  then  there  are 
white  panes  above ;  so  that,  when  the  white  blind  is 
drawn  down,  you  see  first,  a  white  pane,  and  then  a 
purple  one.  In.  former  .(»mes  they  could  not  make  plate 
glau  in  large  sheets.  The  plate-glass  made  about  forty 
years  ago  was  in  much  smaller  sheets  than  it  is  made 
now — much  of  it  has  become  purple,  and  this  is  because 
the  black  oxide  of  manganese,  used  to  conect  the 
iron,  in  some  instances  was  used  in  excess;  but 
whether  that  be  the  case  or. not,  if  black  oxide  of 
manganese  exists  in  glass  at  all  as  such,  it  is  found 
that  the.  action  of  light  upon  it  is  such  as  to  bring 
oat  the  t>QrpIe  coloar  eyentnally,  although  it  did  not 
exist  at  all  m  the  glass  immediately  after  its  manufac- 
ture. Three,  four,  or  five  years  will  produce  this  effect. 
Professor  Faraday  was  consulted  about  this,  but  he 
could  give  no  opioion  as  to  how  it  took  place ;  and  many 
chemists  have  thought  about  it,  but  cannot  explain  it 
A  remark  feU  aocidantsUy  from  a  gentleman  in  Messrs. 
Powell's  glass  warehouse  the  jothet  .day — ^wh^e  I  was 
treated  with  the  greatest  possible  .kindaess,' everything 
about  the  works  losing  i  shown  to  me<— which  has  given 
ma  a  clue,  by  which  I  hope  we  may  discover  the  cause. 
It  was  the  gentleman  who  is  engaged,  I. believe,  in  the 
mixing  department,,  .1  will  not  explain  to  yon  my 
thoughts  upon  it  now,  but  ^t  some  fotore  time,  >f  I  have 
ever  again  the  pleasur*  of  addressing  yon,  I  will  explain 
it,  or  Iwill  do  so  io  the  pages  of  the  Society's  Journal, 
if  it  lend  to  anything  worth  communicating.  1,  am 
informed  by  the  manager  of  the-  Thames  Plate  Glass 
Company  that  no  manganese  is  used  in  their  manufacture, 
but  that  instead  of  it  they  use  amenions  acid.  You  see 
it  here  in  lumps,  like  lum^  of  broken  porcelain ;  it  is 
the  common  poisonous  white  arsenic ;  it  is  in  what  is 
called  the  vitreous  form  of  arsenious  aiM.  How  does  this 
act  ?  Arsenioua  acid  is  a  reducing  agent  under  many 
circumstances.  If  I  were  to  take  a  solution  (rfbiohtomate 
of  potash,  and  treat  it  with  arseniouaacid,  I  should  reduce 
It  and  make  arsenic  acid  of  it  I  should  oxidise  the  acid 
at  the  expense  of  the  ohromate.  How,  then,  is  it  that  it 
can  be  an  oxidising  agent  ?  1  have  experimented  upon 
it  to-day,  and  I  find  that  if  I  mix  together  some  arsenious 
acid  with  the  proto-salt  of  iron,  and  if  I  heat  them 
together,  metallic  arsenic  is  given  off,  which  bums  with 
agrey  flame  when  it  comes  in  contact  with  atmospheric 
air,  and  I  get  the  higher  oxide  of  iron  formed,  I  men- 
tioned thb  other  day  that  the  volatility  of  a  compound 
determined  the  decomposition.  Here  we  get  metallic 
arsenio,  which  is  volatile,  given  off;  the  ferrous  oxide  or 
protoxide  takes  away  its  oxygen,  and  a  per-salt  of  iron 
IS  formed.  That  is  the  way  I  account  for  its  action. 
This  arsenious  acid  acts,  then,  as  an  oxidising  agent  in  this 
case,  bringing  the  iron  to  the  maximum  of  oxidisation. 
Thus  the  occurrences  which  take  place  in  the  glass  pot 
are  really  of  scientific  interest  Here  is  the  result ;  it 
may  be  simply  of  empiricism,  or  it  may  have  been  firam 
the  suggestion  of  a  scientific  man.  A  substance  is  used 
instead  of  the  black  oxide  of  manganese.  The  black 
oxide  of  manganese  has  disadvantages  where  it  has  to  be 
used  to  oxidise  a  large  quantity  of  iron,  which  I  have 
already  explained  to  yon,  and  it  has  another,  viz., 
it  destroys  the  pots.  Hero  is  a  substance  which  has 
not  got  this  disadvantage,  but  which  still  has  a  diS' 
advantage,  for  if  it  does  not  become  properly  mixed,  and 
if  it  is  not  properly  decomposed,  or  if  too  much  is  used, 
it  will  render  tiie  glass  cloudy  and  milky,  so  that  great 
care  has  to  be  taken  in  its  use.  Here  is  a  piece  of  white 
enamel  glass,  which  owes  its  whitcmess  to  the  presence 
of  arsenic  used  in  excess. 

I  would  fain  linger  longer  on  this  part  of  my  sabject, 
but  I  fear  my  time  will  not  allow  it    But  I  have  one  o. 


two  little    experiments,   illustrative   of  ndoctiaa  ud 
oxidation,  to  show  you,  which  I  do  not  think  will  tikt 
long.    This  is  one — Here  is  a  solution  of  penungu- 
ata  of  potash,  which  has  a  very  deep  purple  cafeu.  I 
will  put  to  it  some  sulphnrous  acid,  and  ;oa  will  aotici 
that  the  purple  colour  will  disappear  in  a  moment,  ud 
the  liquid  becomes  perfectly  white.    This  ii  a  cue  g( 
reduction.    The  sulphurous  acid  takes  away  ths  oxxgai 
from    this  permanganate,    and    so    the  pemumgisiti 
loses  its  purple  colour,  because  the  manganese  is  ledscei 
to    a    lower    point    of  oxidation.     I  may  mentioa  it 
pasaine    that     this    permanganate    is    a    labstoa 
used  for  testing  for  the  presence  ot  orguic  mstt* 
in  water.    A  weak  solution  is  used ;  th*  «tttr  n^ 
posed  to  contain   osganio  matter  is  thrown  into  i, 
and  if  the  colour  miaappears  rapidly  you  koDW  tU 
the  water  contains  a  good  deal  of  oiguic  matta^  i* 
organic  matter  acta  as  a  reducing  ageot.  Uiia  islalaM 
is    sulphate    of    manganese,    a   salt   of  the  lovrf 
oxide.    I  will  put  a  crystal  or   two  into  tlvii  ditk, 
and  a  little  sod^  and  nitrate  of  potash,  and  Mi.  Lcn 
will  fuse  them,  and  we  shall  then  get  BaDguntt  d 
potash,  which  is  green ;    he  will  than  diaaalra  it  ii 
water.    The  liquid  will  be  made  acid,  and  it  vill  !• 
almost   immediately   oxidised    into   the   potpb  at 
You   have  here  an    instance   of   what  we  man  if 
oxidation   and   reduction.      I   do   not  mem  to  V 
that  this  oxidation  and  reduction  is  exsctlf  th  av 
as  takes  place  in  the  glass-pot,  because  at  f"' 
ganate  is  used,  but  this  black  oxide  of  mangia^  '^ 
used  in  this  g^ass  pot,  is  reduced,  or  loses  ■>•  '^^ 
oxygen,  and  oxidises  the  iron  at  its  own  ei|a*>" 
becomes  a  lower  oxide  of  manganese,  which  Imioy* 
whatever  to  stain  glass.    If  the  glass  becomaifr' 
with  the  excess  of  this  oxide,  it  can  be  stimd  <r<i^.^ 
piece  of  wood,  and  the  carbon  of  the  wood  will  i^ 
reduce  this  black  oxide  of  manganese,  csrbonit  w 
gas  being   formed,    and  you   can    thus    derinT  v 
colour  which  it  imparts  to  the  glass.    I  thiak  I  ■■ 
justified  in  showing  you  this  experiment,  uiaoit^ 
explaining  to  you  the  principles  of  rednctioa  isdosi- 
dation. 

Here  is  some  of  this  protosalt  of  iron  which  PT*  j 
green  colour  to  glass.  I  will  add  to  it  a  littl'  " 
an  oxidising  agent,  nitric  acid,  which  has  a  •>ii'"f 
action  to  nitrate  of  potash.  A  change  has  tak»  ]>l<n  >* 
the  liquid  in  a  moment  I  will  now  boil  it,  and  ws  l^ 
get  a  yellow  liquid,  which  now  contains  the  P""^ 
iron ;  it  is  a  salt  of  the  peroxide  of  iron,  1^ 
oxide  which  gives  the  yellow  colour  to  glass.  I™ 
take  a  Uttle  of  this  and  dUute  it  with  water,  awl  •« 
to  it  a  wonderfully  delicate  re-agent  for  finding  oat  u> 
presence  of  persalts  of  iron,  sulpho-oyaside  of  unnionin* 
We  shall  get  a  blood-red  colour  formed,  so  dssp  vA 
as  you  see,  it  bears  great  dilution.  The  V'*^''rf 
iron  I  took  in  the  first  instance  will  hot  give  this  bkw' 
red  colour  with  this  re-agent,  so  that  you  see  oxidstieB 
has  taken  place.  It  is  the  same  thing  as  takes  ]^  ' 
the  glass-pot,  only  a  different  oxidising  agent  is  ■"''' 

I  have  also  shown  you  how  ferric  oxide  eaa  w 
reduced  readily  by  one  of  the  re-agents  which  «* 
used  in  glass-making  to  the  protosalt  This  proves  IM 
necessity  of  using  these  agents  in  certain  proportioM,  ■• 
order  to  obtain  a  perfect  and  satisfactory  result 

I  shall  nowpass  on  to  the  method  of  makingthepa* 
It  is  necessary  that  there  should  be  a  fnmsce  in  ^^^ 
to  fuse  the  mixture,  and  that  there  should  be  gl»"  P* 
of  sufficient  strength  and  refractoriness  to  ""•'""'Jj 
to  stand  the  high  temperature  to  which  they  sre  '^p'T 
The  material  of  which  glass  pots  are  made  is  wh«(> 
called  fire-clay,  or  Stourbridge  clay.  Hare  is  a  fl»^ 
of  it  in  the  rough  state.  Great  care  is  "9»"'i°'JJ! 
manufacture  of  a  glass-pot.  In  the  fint  P'*'^<r'  ^ 
is  moistened,  and  all  stones  are  carefully  remorad.  ^ 
then  got  into  a  pasty  state,  and  the  way  ths  pot  "FJ 
together  is  exceedingly  intensting.  If  *JtJ^S 
happen  to  be  any  air  bubUes  in  ins  fiaiihMpo^ 
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{uite  clear  that,  when  the  pot  got  heated,  the  air  in  the 
jubbles  woald  expand,  ana  the  pot  woold  crack,  or  some 
lortion  of  it  woald  be  forced  ont  on  the  outside  or 
nstde,  according  ai  the  air  babble  was  nearer  to 
iither  of  these  Borfacee.  The  day  ia  kneaded, 
pressed,  and  the  pieces  are  poshed  together 
with  the  greatest  possible  oare,  and  the  pot  is 
built  np,  little  by  little,  into  its  proper  shape.  The 
making  a  glass-pot  is  really  a  work  of  Some  art, 
and  is  of  considerable  interest  to  witness.  When  the 
pot  is  made,  it  is  dried  by  simple  evaporation  of  its 
moisture  into  the  air,  or  if  the  air  be  very  raoist,  it  is 
artificially  heated  by  hot-water  pipns,  so  that  a  slight 
rise  of  temperature  is  obtained.  The  drying  process  is 
allowed  to  g^  on  very  gradually  indeed;  it  is  never 
hurried.  After  the  pot  has  become  dr^,  it  has  then  to 
be  exposed  to  the  trial  heat.  There  is  an  arch  built, 
which  really  is  only  a  modiScation  in  shape  of  the  fritting 
furnace  I  spoke  to  yon  about  just  now.  It  is  made  large 
snough  to  receive  one  or  two  pots,  or  more  if  required, 
tnd  ia  called  the  pot  arch.  A  fire  is  lighted  on  one  side 
only,  and  the  flames  play  nnder  the  arch,  over  the  pot 
ind  roond  about  it,  until  at  last  the  pot  becomes  red  hot, 
}r  almost  white  hot  It  is  subjected  to  this  heat  for  a 
certain  length  of  time,  and  in  this  hot  state  is  removed 
from  the  pot  arch,  and  put  into  its  place  in  the  furnace, 
in  which  the  glass  is  made.  G-lass  pots  are  never  allowed 
to  get  cold,  from  the  time  they  are  first  heated  until  the 
time  they  come  to  an  end,  which  may  be  from  five  to 
ten  or  twelve  weeks.  I  believe  it  u  considered  very 
pod  if  t  glass  pot  lasts  ten  or  twelve  weeks.  They  fre- 
luently  break  through  untoward  circumstances,  but 
from  the  time  it  is  put  into  the  furnace  to  the  time  it 
breaks,  and  is  taken  away,  the  pot  is  always  kept 
hot.  There  are  various  forms  of  glass  pots  used. 
Here  is  a  piece  of  one  before  it  has  been  put 
Into  the  pot  arch  after  it  has  been  dried.  If  you 
look  at  it  and  scrape  it,  yon  will  see  how  extremely 
compact  it  is.  I  for^t  to  mention  that  some  old  pot, 
^ound  fine,  is  used  with  the  Stourbridge  clay ;  but  that 
IS  a  matter  of  little  interest  now.  Here  is  a  piece  of  pot 
vhich  has  come  oat  of  the  furnace  after  it  has  done  its 
work.  You  see  from  the  colour  and  general  appearance 
that  it  has  been  a  good  pot.  If  yon  see  a  pot  with  flaws 
n  it,  with  yellow  or  brown  lines,  or  anything  showing 
that  it  is  streaky  in  any  way,  that  will  tell  you  that 
that  pot  most  likely  came  to  an  nnlncky  end  because 
it_  was  not  properly  made.  This  piece  is  glazed 
with  the  vitnfled  substance  which  has  been  made  in 
it.  A  plate  glass  pot  is  circular  and  straight  np  and 
lown,  and  with  an  indentation  round  the  middle 
}n  the  outside,  l)y  means  of  which  the  pot  can 
l>e  lifted  ont  of  the  fomace.  A  crown  glass  pot  is 
imiller  at  the  bottom  than  it  is  at  the  top,  and  there 
a  no  rim  round  it,  but  it  is  rather  larger  than  a  plate 
^lass  pot.  A  flint  glass  pot  ia  cohered  so  that  nothing 
rom  the  fire  can  enter  it.  It  has  an  orifice  opening  out 
o  the  workmen,  which  comes  to  the  outside  of  the 
'umace.  I  will  tell  yon  why  they  are  made  in  this 
ihape  presently.  They  are  built  np  with  as  much 
»re  as  the  others,  or  pnrhaps  with  more,  for  there 
s  more  work  in  them,  and  they  are  more  expensive. 
The  ground  plan  of  a  glass  furnace  is  generally 
iircnlar,  the  flre-place  being  in  the  centre,  and 
;here  are  iron  gratings  below,  with  a  space  or  channel 
.hrongh  which  the  air  passes,  which  is  called  a  cave, 
irhich  provides  a  draught  to  keep  up  the  fire.  The 
{lass  pots  are  arranged  round  the  furnace,  in  the 
Base  of  flint  pots,  with  the  mouths  outwards.  There 
is  a  dome  roof,  arched  above,  and  the  flues  which 
convey  the  products  of  combustion  come  near  to 
the  mouths  of  the  pots,  to  that  the  draught  forces 
the  flame  to  play  over  the  top  of  the  pot  in  order  that 
the  greatest  amount  of  heat  may  be  obtained.  The 
whole  of  this  is  enclosed  in  a  building  of  brick-work,  of 
a  conical  form,  which  is  called  a  cone.  There  has  been 
of  late  years  a  new  method  adopted  at  the  Thames  Plate 


Olass  Company  for  melting  glass.  Hr.  Siemens' 
regenerator  is  ilsed,  so  that  coal  is  not  burnt  in  the 
glass  furnace,  but  carbonic  oxide,  the  gas  formed  by  the 
bnming  of  ooal  in  a  limited  supply  of  oxygen.  Her«  is 
a  sample  of  the  coal  which  u  employed ;  it  is  called 
cannel  coal.  A  large  quantity  of  carbon  is  contained 
in  this  sort  of  cool,  and  the  carboiiio  oxide,  after  it  it 
formed,  mixed  with  air,  it  heated  in  a  furnace  np  to  a 
temperature  of  about  800",  and  passes  into  the  glats- 
fumace  and  bums,  so  that  an  extraordinary  amount  of 
heat  is  produced.  I  am  told  that  the  heat  is  so  great, 
that,  if  it  were  desired,  those  in  charge  of  the  furnace 
could  melt  the  pots.  The  manager  says,  it  does  its  work 
very  well,  that  the  heat  is  most  st^ily  maintained, 
and  the  result  is  most  satisfactory.  This  regenerator 
causes  an  enoroious  saving  of  coal ;  the  saving  is  as  37 
to  SO,  as  I  was  informed  by  the  chajrman  of  the  com- 
pany. It  has  other  advantages  also,  because  none  of 
the  coal  gets  into  the  open  glass  pots. 

I  must  now  leave  the  subject  of  the  furnace  without 
stopping  to  speak  of  the  accidents  to  which  it  is  liable, 
the  repairs,  and  to  forth.  These  glass  pots,  as  I  have 
told  you,  are  open  at  the  top,  and  the  flames  play  over 
the  top,  and  thereforA  there  is  a  greater  amount  of  heat 
acting  on  the  glass  from  a  given  quantity  of  coal ;  but 
where  it  is  desired  to  have  the  glass  as  pure  and  as 
beautiful  as  can  be  obtained,  as  in  the  case  of  flint-glats, 
the  products  of  the  combustion  of  the  coal  are  not 
allowed  to  come  in  contact  with  the  glass,  ndr  is  any 
coal  or  other  matter  that  may  be  in  the  furnace  allowed 
to  drop  into  it ;  therefore  a  covered  pot  is  used.  The 
effect  of  using  a  covered  pot  is,  that  longetr  timt  is  re- 

Snired  to  make  the  ^lass.  In  an  open  pot  you  can  "found" 
^e  mixture,  as  it  is  called,  in,  I  think,  18  hours ;  bat 
in  a  covered  pot  I  believe  you  cannot  found  the  mixtore 
under  from  36  to  *0  hours. 

We  are  now  led  back  again  to  consider  the  dilTereht 
kinds  of  glass.  Glass  with  Time  in  it,  instead  of  lead  oxide, 
takes  a  longer  time  to  fuse  than  that  which  hat  oxide 
of  lead  in  it.  Oxide  of  lead  has  the  power  of  causing  the 
fusion  of  vitreous  substances  to  take  place  much  mote 
^pidly,  and  at  a  lower  temperature;  so  oxide  of  lead  is 
used  in  making  glass  in  covered  pots.  Its  effect  is  twofold. 
First  of  all  it  renders  the  metal  softer,  and  more  easy  to 
melt ;  and,  in  the  next  place,  it  makes  the  glass  much  more 
brilliant,  and  gives  it  the  power,  which  this  specimen  hat,  of 
brilliantly  refracting  light,  so  that  to  have  a  considerable 
quantity  of  lead  in  glass  is  an  advantage,  but  to  have 
too  much  is  a  disadvantage,  because  it  renders  the  ^lass 
soft  and  much  more  easily  injured  by  scratching.  In 
Bohemia,  where  they  make  white  glass  in  open  pots,  and 
use  wood  as  fuel,  there  is  no  necessity  to  use  so  large  a 
quantity  of  lead,  or  any  lead  at  all,  as  in  the  glass  *e 
maVo  in  this  country  where  coal  is  employed.  . 

We  pass  on  now  to  the  way  the  glass  is  ihsbioned. 
To  begin  with  plate-glass.  I  had  not  seen  a  p1at«- 
glass  works  for  more  than  fifteen  years  until  I  was  kindly 
invited  by  a  gentleman,  whom  I  tee  present,  to  visit  the 
Thames  Plate-glass  Cnmpany's  works.  When  I  went 
over  the  K  ivenhead  Works,  whicli  were  then  the  lalvett 
works  in  England,  some  16  years  ago,  they  used  to  tefine 
their  plate-glass ;  it  was  founded  in  one  pot  and  refined 
in  another.  It  was  ladled  out  with  proper  vefcels  into  a 
"  cuvette,"  as  it  was  termed— a  small  pot ;  the  cuvette 
was  then  removed  from  the  furnace,  and  the  glass  frotn 
it  was  poured  upon  the  plate-table..  It  appears  this 
operation  has  been  given  up  for  some  time.  Hiepresent 
pot  is  so  made  that  it  can  be  taken  out  of  the  fornace, 
and  when  the  glass  is  in  a  proper  state  for  pouring  an 
iron  apparatus  catches  the  pot  round  the  indented  patt 
in  the  middle,  and  a  crane  lifts  it  out  of  the  furnace  and 
swings  it  round  over  a  movable  table,  which  travels 
upon  rails.  The  glass  is  turned  out  Upon  this  table, 
and,  when  tamed  out,  it  looks  like  a  mass  of  red-hot 
dough  ;  glass  when  in  a  state  to  be  worked  is  not  liquid, 
but  is  in  a  pasty  state,  and  when  the  pot  is  turned  over 
it  tnmbles  out  like  a  mass  of  dough.    There  are'  narrov 
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bands  of  iron,  or  gun  get,  of  a  certain  thickness,  a 
qaarter  of  an  inch  or  flve-eighths,  or  whatever  thickness 
the  glass  is  required  to  be  of,  placed  on  the  edges  of  the 
table,  and  a  roller  then  passes  over  the  soft  glass,  which 
it  spreads  out  upon  the  table,  and  presses  it  to  the  width 
to  which  it  is  allowed  to  extend  itself  by  the  guages. 
When  that  has  been  done,  as  soon  as  the  glass  is  set,  but 
before  it  is  absolutely  hard,  it  is  loosened,  and  the  table 
it  placed  opposite  to  an  annealing  furnace,  in  which  the 
plate  is  pushed.  Five,  six,  seven,  or  eight  plates,  I 
believe,  are  pat  one  upon  another  in  the  furnace.  The 
process  of  annealing  I  will  speak  of  presently.  Here 
IS  a  specimen  of  plate-gloss  from  this  first  process. 
One  siJe,  that  which  touched  the  tabic,  is  quite  rough, 
and  hHS  marks  upon  it.  The  other  has  a  beauli- 
fully  smooth  surface.  After  the  plate  is  so  made,  and 
the  glass  is  annealed,  it  is  bedded  down  on  a  perfectly 
level  surface  with  plaster  of  Paris ;  and  a  large  plate  of 
iron,  so  arranged  by  machinery  as  to  have  an  elbow 
movement,  is  put  upon  it.  Boys  stand  by  the  side,  and 
throw  water  and  sand,  of  rather  a  coarse  quality,  upon 
it,  and  the  piece  of  iron  grinds  the  surface  of  the  plate 
by  means  of  the  sand.  After  a  time  the  plate  is  reveri^, 
and  the  other  side  is  ground  in  the  saine  manner.  After 
that,  it  undergoes  a  process  of  smoothing,  which  is  con- 
ducted in  a  similar  way ;  and  it  is  then  polished  by  an 
instrument  which  I  have  not  time  to  explain,  though 
its  action  is  most  interesting ;  it  has  been  improved  of  late 
years,  though  the  principle  on  which  it  acts  is  the 
same  as  it  was  years  ago.  With  regard  to  sheet  and 
crown  glass,  the  method  of  procedure  is  this.  First, 
with  regard  to  crown  glass,  a  portion  is  gathered  on  the 
blow-pipe,  and  on  the  table  are  specimens  showing  the 
different  shapes  which  it  assumes  at  diffetent  stages  of 
the  process.  It  is  first  blown  globular  in  form,  and 
then  becomes  flattened  on  the  side  opposite  the  blow- 
pipe, and  when  it  is  flattened,  a  workman  comes  with 
Kn  iron  rod,  on  which  he  has  gathered  some  soft  glass, 
•nd  fastens  it  on  to  the  flattened  side.  It  is  then 
opened  where  the  blow-pipe  was  attached,  and  the 
workman  goes  before  what  is  called  a  flashing  furnace, 
a  large  open  space  so  intensely  heated  that  screens  have 
to  be  worn  in  standing  before  it.  The  man  then  trundles 
the  rod  with  the  glass  attached,  in  much  the  same  manner 
as  a  servant  trundles  a  mop,  in  front  of  this  furnace ; 
the  glass  gets  so  hot  that  it  becomes  perfectly  soft, 
gradually  opens  and  enlarges,  until  all  of  a  sudden  you 
see  a  very  beautiful  sight,  the  edges  fly  open,  and  in  one 
instant  the  sheet  of  glass  is  formed. 

Now  with  regard  to  the  making  of  sheet-glnss.  The 
glass  is  first  of  all  gathered,  when  soft,  on  a  blow  pipe, 
and  blown  into  a  cylindrical  form.  Then  the  cylinder 
is  elongated  more  and  more,  and  the  ends  are  taken  off, 
to  that  yon  have  a  perfect  glass  cylinder  such  as  you  see 
on  the  table.  Then  it  is  cut  down  with  a  diamond  on 
the  inside,  and  is  placed  in  a  furnace  heated  to  a  very 
high  temperature.  The  glass  gets  soft,  a  man  with  a  tool 
turns  its  edges  out,  the  glass  falls  down,  and  with  a 
wooden  tool,  moistened  with  water,  it  is  gently  rubbed 
over  on  the  surface,  and  that  yoa  get  a  sheet  of  glass 
such  as  is  now  used  for  glazing  ordinary  windows. 
There  are  several  models  on  the  table  representing  these 
operations,  but  they  are  small ;  the  quantity  of  glass  which 
a  man  has  to  work  with  on  the  end  of  bia  blow-pipe  is 
often  very  great,  so  that  it  requires  an  extremely  strong 
man,  and  one  who  understands  his  work  well  to  blow  a 
large  sheet  of  glass.  The  blow-pipe  itself  is  about  six  feet 
long  to  start  with,  and  then  there  is  the  cylinder  of  glass 
of  considerable  length  also  at  the  end  of  it,  so  that  the 
man  has  to  stand  on  a  bench  with  a  sort  of  pit  below 
him,  in  which  he  swings  it  backwards  and  forwards,  in 
order  to  get  the  soft  glass  to  assume  the  oblong  form. 

Now,  a  few  words  about  annealing,  and  I  will 
leave  the  subject  of  flint  glass-making  until  our  next 
lecture.  When  the  glass  is  manufactured,  if  nothing 
further  were  done  to  it,  and  if  allowed  to  get  cool,  it 
would  be  exceedingly  brittle,  and  would   not   stand 


changes  of  temperature.    A  cheap  tomUer  or  wine  fjm 
is  one  of  the  most  expensive  things  you  can  bay,  It  i 
you  put  hot  water  into  it,  it  will  crack  in  a  moment,  oi 
that  18  because  it  has  not  been  properly  annwlwl.   Tk 
annealingprocess  consists  in  allowing  the  glass  to  cool 
slowly.    IVo  different  kinds  of  annealing  piooeMei  u; 
adopted.  In  the  Plate  Glass  Company's  wuks,the7plia 
the  plates  in  an  annealing  oven,  where  they  eoter  c 
the  highest  temperature  they  ever  will  he  ezpoaed  % 
and  they  are  then  allowed  four  or  five  days  to  m 
down ;  the  longer  the  cooling  takes,  if  not  too  long,  tb 
better.    In  flint  glass  works,  and  in  crown  sod  ikot 
glass,  I  hear  that  now  they  anneal  by  what  i>  ctU 
a  lire,  that  is,  a  long  oven,  at  one  end  of  which  tbn 
is  a  furnace  playing  jutt  as  in  the  pot  aich.    The  gwdi 
travel  down  upon  a  sort  of  railway,  irom  one  end  totii 
other,  so  that  they  go  trom  the  hottest  portko  totb 
coolest,  and  the  time  allowed  for  the  proceaiiincha 
to  allow  the  particles  of  glass  to  assume  their  pnpi 
position  with  respect  to  one  another,  and  to  tttain  pnpt 
cohesion.    I  have  here  ulittle  experiment  irithvliici  I 
will  conclude  the  lecture.    It  shows  the  effect  pndaai 
when  glass  has  not  been  properly  annealed.  Uentnn' 
Prince  Bupert's  drops.    If  I  break  off  the  sad  ci  oa 
of  them,  the  whole  will  fly  to  pieces,  with  » iligkt  ex- 
plosion.   Why  is  this  ?    The  pailiclea  of  gls>  m  ^ 
together  here,  not   by  cohesion    amongst  UuBteh* 
but  they  seemed  to  be  bound  together  bj  tht  ii>  ■ 
glass  outside.     Break  that  film  of  glass  ontiide,u^i^ 
particles  fiy  &am  one  another.     It  is  the  ■atti"'' 
thing  which  takes  place  when  you  put  hot  "*[*' 
a  badly-made  glass.      The  proper  annealiy^j** 
therefore,   is  most  important     I   shall  ha  <^^ 
allude    to  annealing    again  when  I    treit  ^ '" 
durability  of  the  ghus  uwd  for  atained-glaa  n^ 
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The  offices  of  the  Commissioners  are  at  ^PP*^ 
sington-gore,  London,  W.,  Mujor-Gtenenl  Mt,  i-*- 
secretary. 

PAPER,  STATI0NEE7,  AND  PBlNTDfa 

(COnliHuei  'rompag*  tSi.) 

The  notice  of  the  typographical  printing  of^ 
and  presses  given  in  the  last  number  of  the  .?«»»*'' 
not  complete  without  the  mention  of  Mr.  Bailey'»P|* 
a  combination  of  the  lever  hand-press  with  '^•'r'' 
inking  platen  machine  and  the  cutting  and  ^''^l^ 
press.    Tl "  .  -    .v. ..« 

shopkeepe: 

from  time  k>  ume,  ana  lor  tnai  oi  aaeoMun  •—  -_, 
societies,  companies,  ofiioes,  and  amateurs.  ^'.^^ 
form  of  this  press  resembles  that  of  the  '"^^^ 
copying  machine,  the  lever  being  placed  «t  the  aff" 
part,  and  at  such  a  height  that  the  operator  csa, «» 
necessary,  throw  tiie  whole  weight  of  his  body  "P"? 
and  thus  avoid  the  exercise  of  any  muaculsr  po'^^j 
consideration.  The  platen  swings  in  the  "J""*Lp, 
being  counterpoised,  is  brought  face  '''V"^^,'^- 
the  paper  to  be  printed,  by  a  slight  touch  of  ^°Z^ 
the  inking  table  is  behind,  and  the  ssme  i»»tw^ 

-  css**"^ 

eboie*' 

When  the  platen  is  allowed  to  faU  bacK  w  "^"^^ 
for  taking  the  impression,  it  is  immediately  'jP'JgL,  ^ 
it  can  only  descend  in  a  perfectly  verticil  ""*'r~' j^ 
thus  secures  a  parallel  puU  and  a  clean  '■"P"'?  fftjr 
machine  altogether  is  very  ingeniously  V'^""'^'^^  iutt 
portion  of  it  is  under  the  eye  of  the  open'*"';  "jpecij 
required  to  work  it  is  trifling,  and  it  P'*'*'*'.pM^ 
feator,    in   oong«.tion^  ^w<lh,(^gi«^  """ 
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namely,  that  the  roUen  cannot  be  left  at  rest  on  the 
inking  table,  but  are  suspended  above  it  by  the  return 
of  the  platen  to  its  place ;  this  prevents  the  otherwise 
rapid  destruction  of  the  composition  of  which  the 
rollers  are  made.  _  With  the  addition  of  dies,  punches, 
&c.,  the  machine  is  readily  converted  into  an  embossing, 
cutting,  or  perforating  press ;  and  without  any  change, 
except  the  removal  of  the  chase  in  which  the  type  is 
placod  for  printing,  it  becomes  at  once  a  powerful 
copying  or  standing  press.  The  principal  machine  at 
the  Exhibition  is  mounted  on  an  elegant  cabinet,  fitted 
'with  all  requisites  for  the  use  of  an  institution  or  an 
amateur ;  but  in  its  plain  form  it  can  be  plioed  on  an 
ordinary  shop  counter  or  strong  table.  With  this 
machine  is  also  a  smaller  and  more  simple  modiflcation 
of  it,  but  not  self-inking,  which  will  print  a  page  as 
lari;e  as  that  of  this  Journal,  and,  if  necessary,  in  the 
middle^  of  a  large  sheet  of  paper.  This  handy  little 
press  is  intended  for  printing  handbills,  circulars, 
g^rocera'  and  other  bags,  paper,  &c. ;  and  it  is  also 
appUcable  for  copying,  pressing,  embossing,  piercing, 
cutting,  and  perforating.  These  presses  contain  many 
little  novelties  in  arrangement,  and  they  have  the  great 
advantage  of  acting  entirely  without  metal  springs. 

Tbe  same  progress  which  has  caused  the  almost  total 
disappearance  of  the  hand  letter-press  has  had  the  like 
effect  in  the  case  of  the  old  lithographic  printing-press. 
"Wit^  the  exception  of  one,  on  which  the  printing  of 
music  is  shown,  there  is  but  one  press  of  tiie  ancient 
model  in  the  Exhibition.  The  cylinder  has  taken  the 
place  of  the  scraper;  and  steam,  or  the  treadle,  leave 
both  the  operator's  hands  free  to  feed  the  machine 
and  take  off  the  printed  impressions.  The  student 
desiring  to  btXK>me  acquainted  with  this  class  of  machines 
cannot  do  better  than  commence  by  examining  the 
amallest  and  simplest  in  the  Exhibition.  In  this 
machine,  which  is  exhibited  by  Messrs.  Figgins  (Waddie's 
patent),  all  the  parts  are  seen  at  a  glance,  and  being 
reducel  to  their  simplest  expression,  are  easily  com- 
prehended, being  only  intended  for  small  work;  the 
cylinder  of  the  larger  lithographic  machines  is  in  this 
a  mere  pressing-roller  of  small  diameter,  and  one  man 
can  drive  the  machine  with  one  foot  while  he  lays  on 
and  takes  off  the  paper. 

Other  machines,  of  various  dimensions  and  powers,  are 
exhibited  by  Messrs.  Fumival  and  Company,  Dearden 
and  Xewsam,  Hughes  and  Kimber,  Simon  and  Son, 
J.  M.  Johnson  and  Sons,  and  possibly  others.  It  is  not 
within  the  scope  of  these  observations  to  describe  each 
machine,  or  draw  any  comparison  between  them,  but  to 
iwint  out  to  those  interested  in  such  matters  commer- 
cially, and  to  students  in  engineering,  the  points  that  de- 
aerve  special  attention.  In  the  first  place,  it  will  be  seen 
that,  in  machines  driven  by  steam  or  the  foot,  it  is 
necessary  to  employ  stones  with  somewhat  broader 
margins  than  usual,  and  slightly  champfered  off  towards 
the  edges,  so  that  the  inking-roUers  may  not  catch 
against  them ;  and,  secondly,  that  special  arrangements 
have  to  be  made  to  secure  perfect  parallelism  between 
the  face  of  the  stone  and  that  of  the  cylinder ;  this 
latter  condition  is  obtained  by  placing  the  lithographic 
stone  in  an  iron  bed,  fitted  with  a  series  of  adjusting- 
acrews,  and  it  is  said  that  a  few  minutes  generally  suffice 
for  the  operation.  The  sponging  of  the  stone  is  effected 
in  Tarions  ways ;  in  some  cases  the  damping  roller  is 
formed  on  a  wire  frame,  filled  with  sponge  and  covered 
'with  soft  leather,  and  a  small  stream  of  water  is  provided 
in  case  it  should  be  required  ;  in  other  cases  the  roller  is 
merely  moistened  from  time  to  time,  or  a  damp  sponge 
ia  drawn  along  the  margin  of  thu  stone,  to  maintain  the 
original  condition.  The  inkini;  for  fine  work  requires 
to  be  very  complete,  and  therefore  the  distribution  and 
feed  of  the  ink  is  carried  out  with  much  care,  the  speed 
of  the  machine  bein^  so  arrani^ed  as  to  give  plenty  of 
time  for  the  inking.  In  one  it'  not  more  instances,  a 
apeciitl  arrangement  is  main  by  which  the  stone  is 
inked  twice  for  ouch  impression,  in  order  to  produce 


solid  and  brilliant  colouring;  the  cylinder  is  held  faat  by 
means  of  self-acting  bolts  during  the  process  of  inking, 
and  in  the  case  of  double  inking  an  additional  lever  is 
thrown  into  action,  which  prevents  the  movement  of 
the  cylinder  during  twice  the  ordinary  period,  or.  in 
other  words,  wtiile  the  rollers  run  twice  over  the  inking 
table  and  the  lithogfraphic  stone.  In  lithographic  work 
in  more  than  one  colour,  and  especially  in  what  is  called 
chromo-lithography,  for  the  production  of  which  each 
sheet  has  to  pass  a  dozen  or  more  times  through  the 
press,  exact  registration  is  essential ;  the  deviation  of  the 
paper  from  its  proper  position  to  the  extent  of  a  hair's 
breadth  is  sufficient  to  obliterate  the  finer  lines  of  a  de- 
sign, and  spoil  the  work,  possibly  at  the  very  last 
moment.  The  inventors  and  makers  of  lithographic 
printing  machines  have,  therefore,  given  great  attention 
to  the  registering  apparatus ;  the  old  "  points  "  are  com- 
pletely discarded,  and  a  more  accurate  adjustment 
secured,  while,  at  the  same  time,  the  printing  goes  for- 
ward with  immensely  greater  speed.  This  important 
arrangement  is  effected  by  means  of  self-acting  clips,  or 
"grippers,"  as  they  are  called  in  the  trade,  attached  to 
the  cylinders.  These  consist  of  brass  rules  the  length 
of  the  cylinder,  provided  with  several  studs,  _  or 
tenons,  which  fall  into  corresponding  sockets  or  mortices 
in  the  cylinder.  The  paperisplacfcdin  its  proper  position 
on  the  feed-table,  which  is  inclined  at  a  slight  angle 
towards  the  cylinder ;  its  lower  edge  is  seized  at  precisely 
the  right  moment  by  the  grippers,  which  close  automati- 
cally against  a  metallic  or  leathern  lip.  This,  however, 
is  not  ^1 ;  the  feed-table  is  provided  with  stops  which 
regulate  the  position  of  the  paper  in  a  lateral  direction, 
and  the  feed- boy's  duty  is  to  place  the  sheet  of  paper 
carefully  against  these  stops ;  if  this  be  done,  the  register 
is  maintained  perfect,  except  from  some  accidental  disturb- 
ance, such  as  shrinking  or  cockling  of  the  paper,  but  in 
some  machines  an  automatic  feed-stop  is  adopted,  whichat 
once  makes  the  act  of  feeding  a  less  nice  task,  and  the 
accuracy  of  register  more  secure ;  at  the  back  of  the 
feed-table  is  a  bolt,  which  forms  a  part  of  the  stop  m  the 
front ;  a  cam  is  placed  on  the  ends  of  the  cylinder,  and 
acts  upon  this  bolt ;  the  feed-boy  lays  the  paper  on  as 
usual  against  the  stop,  which,  at  the  last  moment  before 
the  paper  is  seized  by  the  grippers,  is  gently  pressed 
forward  through  a  short  distance,  and,  should  the  paper 
not  quite  touch  the  stop,  tho  error  is  thereby  corrected. 
This  nice  adjustment  ought  to  be  effective,  unless,  in- 
deed, the  paper  were  so  thin  as  to  bend  upwards  instead 
of  moving,  but  as  such  is  rarely  the  case  in  high-class 
work,  and  ais  the  feed-table  is  made  of  polished  ma- 
hogany, and  has  consequently  a  slippery  surface,  failure 
must  be  rare.  Most  of  these  machines  are  kept  in 
motion,  and  visitors  may  judge  for  themselves  how 
nearly  chromo-lithographic  printing  by  machinery  has 
reached  perfection. 

It  may  not  be  amiss  to  mention  that  the  catalogns 
promises  an  example  of  a  still  more  novel  kind  of  litho- 
graphic press,  namely,  a  "  rotary  self-acting  lithographic 
printing  machine,  to  print  from  curved  stones,"  hut  its 
place  is  void  at  the  Exhibition  ;  the  appearance  of  this 
"  Marinoni "  or  "  Walter  "  of  lithographic  machines  is 
yet  to  take  place. 

The  processes  of  copper  and  steel -plate  printing  may 
be  seen  in  action  in  the  room  No.  26,  but  the  machines 
employed  call  for  no  especial  remark ;  this  kind  of 
printing  depends  almost  entirely  on  the  skill  nf  the  work- 
man in  inking  and  cleaning  off  his  plate.  The  machine 
employed  is  a  simple  roller  press. 

Amongst  the  most  interesting  machines  invented  of 
late  years  to  carry  out  auxiliary  processes  in  connection 
with  the  printing  trade  are  those  for  folding  printed 
sheets.  In  Room  No.  6,  one  of  Davies's  machines  may 
be  seen  at  work,  folding  small  illustrated  works  with  great 
dispatch  and  rsgularity;  and  anothcrand  larger  machine 
of  the  same  class  folds  the  Mail  as  it  issues  from  the 
"  Walter  "  press.  In  the  former  case,  the  sheet  is  folded 
three  times,  and  the  publications,  when  folded,  are  neatly 
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piled  one  iipoa  the  other  by  means  of  a  small  woodeo 
'^  fl}  cr/'  liku  tho^u  wbich  dclivL^r  the  ptiutt^d  ahat^td  fracu 
tie  "  Whurredalu,"  "  Maricuni,"  and  other  priDting 
umehliiea  ;  in  the  Utter  <.>a«e,  the  great  printed  sheet  is 
fuldeil  fuur  times,  nnd  the  muehitiu  is  ao  urriiiiged  thttt 
two  mea  feed  it  ultematuly  an  fast  as  possible,  a  second 
sheet  beiaj;  introduced  before  tho  othur  hiis  quitted 
tbo  mtiuhiiit>.  This  inuehmo  is  worked  by  steam,  und  its 
impulse  is  9i>  ^tent  tbst  the  folded  papers  are  thrown  out 
by  it  horizontiilly  into  a  woodtn  tray,  so  that  they  are 
placed  in  heaps  with  the  titles  all  in  the  same  direction. 
Thqaa  machines  consist  of  n.  gripper  apparatus  like  those 
of  the  printiiift  machines  already  descriticd,  of  a  series  of 
tapes  or  narrow  bands,  whieh  carry  the  shi/ots  through 
the  maehlnc,  and  of  kniVL'S  or  folding  blades,  which,  with 
the  aid  of  El  pair  of  rollers,  do  the  actual  folding.  The 
process  is  this : — A  sheet  is  presented  to  the  jaws  of  the 
grippers,  which  carry  it  into  its  eisct  position  on  the 
folding  tahle;  the  foiding-hlade  descends  preeisflyin  the 
middlt)  of  the  margin,  or  rather  the  un printed  portion 
down  the  middle  of  the  ehtet  which  foima  two  nmrgins 
ivht^n  the  fold  is  made,  carries  the  doubled  sheet  through 
a  »lit,  and  delivers  it  to  the  charge  of  a  pair  of  rollers, 
hetwrea  whith  it  passes,  oud  then  proceed*  onwards 
hetween  tapes  to  another  table,  where  a,  second  blade,  at 
right  angles  to  the  former,  again  folds  the  sheet  auross 
the  middle,  and  delivers  it  io  lika  manner  to  a  second 
pair  of  rollers  and  another  series  of  guide  titpea;  the 
operation  is  again  repeated  by  tho  third  and  fourth  set 
of  blades  and  rollers,  and  the  operation  is  complete.  In 
tht'Se  machiDen  the  grand  desideratum  is  perfect  registt^r 
at  starting.  If  the  first  folding-blade  fall  precisely  on 
the  central  line  of  the  anprinted  portion  in  the  middle  of 
the  sheet,  all  the  successive  folds  will  be  accurate ;  if,  on 
thu  uontrary,  thero  bo  an  error  at  atarting,  that  error 
will  bo  magnified]  and  the  sheet  spoiled.  I'he  machines 
work  with  suih  accnrucy  thut  the  margins  of  the  folded 
sheets  are  beautifully  regular,  and,  conseqeutly,  as  little 
as  possible  has  to  he  cut  off  the  edges,  nnd  the  margins 
of  the  book  are  left  as  wide  and  handsome  as  possible — 
a  great  thing  in  the  eyes  of  the  lover  of  books.  This 
exact  registration  is  obtained  before  starting  by  incana  of 
B  very  neat  mechanical  ailjustment  at  the  junction  of  the 
grtpper  crank  with  the  main  driying  apparntua  of  the 
machine.  There  is  another  folding  uiatbine  by  Mrasrs, 
Simon,  in  Konm  No.  26,  but  it  is  not  in  action,  and  the 
principle  is  the  same  as  in  the  others. 

Buling  stands  in  the  B»rne  rtJation  to  account  books 
that  printing  does  to  othe'r  books.  Two  ruling  machines 
Inay  bo  soen  at  work  at  the  Eshibition.  The  process  ia  a 
Terr  simple  one.  A  number  of  brass  ruling-pens,  one  for 
each  line  to  be  drawn  upon  the  paper,  are  arranged  in  a. 
frame  or  bar;  the  paper  is  placed  beneath  tapes  or  cords, 
on  an  endless  traversing  bed,  and  passes  under  the  pens. 
If  all  the  lines  had  to  be  made  from  one  end  of  the  paper 
to  the  other,  the  process  would  be  rapid  and  continuous ; 
as  it  is,  the  workman  has  to  keep  a  very  sharp  eye  on 
the  paper,  while  he  turns  the  handle  of  the  machine  mth 
one  hand  and  lifts  or  drops  the  pen  frame  with  the  other. 
Uessrs.  Letts  show  a  novel  application  of  the  ruling 
machine  in  the  production  of  ruled  borders  in  various 
colours  for  cards,  show  boards,  &c.,  and  in  what  are  called 
"  Patent  r-iinbow  show-cards."  In  place  of  the  ordinary 
mling  pen,  pieces  of  thin  brass,  from  half  an  inch  to  an 
inch  or  more  wide,  with  turned  up-sides,  are  placed  in 
the  frame,  and  each  being  supplied  with  a  different 
colour,  when  sheets  of  paper  are  passed  through  the 
machine  they  are  then  coloured  in  stripes  with  one  or 
more  intervening  blanks,  or  white  stripes,  if  desired,  and 
the  seta  of  pens  being  multiplied,  two,  three,  or  more 
Mts  of  stripes  may  be  ruled  at  once  on  the  same  sheet.  It 
is  surprising  how  evenly  the  colours  are  laid  on  by  this 
•imple  procesa.  These  tinted  papers  are  then  printed  on 
hy  means  of  a  block,  which  renders  all  the  ground  black, 
and  shows  the  letters,  ornaments,  &c.,  of  the  various 
colours  of  the  card,  one  line  green,  another  red,  a  third 
'White,  ft  foorth  Tiolet  ooloond,  a&d  to  on,  in  short,  aa 


many  different  colours  as  thers  are  stripy  ralwl  on  itj 
card  or  paper,  produced  by  a  single  printing. 

Another  coinparalively  new  auxiliary  nrnckiiif,  wl 
•which  is  little  tnown  out  of  the  printing  Bud  rtjlici':'' 
trades,  is  tlfat  by  means  of  whiih  lin*-s  cf  jmsll  !;■:  l 
arc  pierced,  us  in  the  sheets  of  postage -stamps  ir. '  i  t 
to  facilii  ate  the  separation  of  cheques  or  other  dKJ  r  t 
from  their  counterfoils,  withont  the  n«a  of  knili  j 
scissors.  The  piercer  consists  of  a  single  row  ;ii  i;  ! 
Blecl  punches,  passing  through  a  hr«ss  guitJi"  »:^i  i 
corresponding  number  of  holes,  and  into  an  iros  v-'' 
pierced  in  the  same  manner  as  the  guide.  Tap  d.* 
thine  is  wiJo  enough  to  take  u  large  sheet  of  pp'. 
so  that  the  punches  number  several  bnndredj.  McH;  l 
is  given  to  the  punching- frame  by  means  of  » trisJi' 

In  bookbinding,  not  only  folding,  bat,  with  thr  i' 
Coption  of  sewing  the  sheets  together,  and  th*  firn"'    | 
of  the   highest   class   of   work,  almost  sH  tii"  ■  '   ! 
operations  are  now  performed  by  muchtDtry.    tin    ' 
the  heaviest  and  most  troubleanmo  msnual  opereluBiil 
the  trade  used  to   ho  the  rounding  of  the  Imh,  *[j- 
was  effected  by  means  of  heavy  baronisis,  loi  ij» 
only  be  well  done  by  very  experienced  men  ;th' *= 
of  iha  book,  before  being   covered,   wt$  draw  •** 
glue,  and  before  this  was   quite   set,  the  osnfB  W 
was  entirely  produced  by  means  of  the  haonisf  i^ 
At  present  Ibo  rounding  is  effected  by  BHijptt  i'T* 
powerful  machines,  the   liirgeat  of   which  mil  F" '. 
huge  ledger  or  grand  folio  volume  a  perti-cllj^'^ 
hack  in  a  few  seconds.   Tho  book  i«  PPP^r^' 
chine  hack  upwards,  and  thus  held,  is   I»*'r*T 
a  fixed  bar,  backwards  and  forwards,  till  t'l*'*!'! 
tainod.    The  front  and  side  edges  of  booki  «™J 
means  of  the  paiXir-eutling  machin-.s  aliradj*"^"^ 
instead  of  the  old  plough  ;  tho  hydrauliL'  P'*^'^ 
to  do  tho  work  of  compression  instead  of  the  m»™^' 
and,  lastly,  the  whole  of  the  lettering  and  oraMsm"- 
of  oil  but  the  highest  tluas  of  work,  is  now  dowiT'"' 
ingandemhoBsingpresses.  Throe  of  these  »rniiii5l'"J5 
are  in  the  Exhibition,  one  of  them  bwng  a  I5^P''^_. 
machine.     Tho  cyphers,  crest,  armorial  bt*rlMl  «^ 
from  which  the  press  takes  its  name — a*  »"'  "   ;, 
letterings  or  ornaments  to    appear   on   the  p"'',^ 
back  of  tho  book,  are  engrav«l  on  a  gun-mcul       i 
or,  in  the  case  of  the  buck,  the  title  am!  on"""^^  ^ 
are  sometimes    cut    separately,  imd  Hied  d*»n  i    ^ 
strip  of  paper  by  meBns  of   gloe ;   tie  wer  «      j 
laid  on  the  block  and  submitted  to  heavy  prwsiiw     _ 
the  cover  t.f  the  book  be  of  le-ather,  the  plain  fW'^^ ; 
tion,  or  "blind  tooling,"  as  it  is  called,  w  J" '~5;_^' 
pressure  only,  aided  by  heat,  vWch  is  obtained  frws 
burning  within  the  press  ;  but  in  the  case  of  do"  r,^ 
ing,  this  hUnd  tooling  is  produced  by 'nk'Dg  ^^' 
before  each  impression.     In  the  <»»*/' 8°  jjj^tnn)' 


Mwsvi  o    i;7ca\rfaA   4aAAua  %rf^i^*\#a.aa  ^»a    h«««#  »•*■■—     -        *j  ..  m 

gold  is  laid  over  the  block,  and  made  to  """"^"jj,^ 
by  means  of  heat  and  pressure.     ^^'^^^T'  hut  * 
produces  the  beaotifal  effect  of  hand  wmfjj^  » 
appearance  is  brilliant,   and  the  cost  intoit««™~ 
compared  with  that  of  the  latter.  ,  j^jiiui- 

There  is  one  other  process  co'"'^'**?  *|ufLir  Lcili 
ing,  and  that  a  very  old  one,  exhibited  by  »™^j  ^e 
namely,  the  production  of  marbled  I*P"'  ,(.(1. 
marblmg  of  the  ed^es  of  hooks.  Few  pe|*'"^°^  u)  h 
trade  have  seen  this  curious  P™***'.  J^v,  no* 
applied  to  the  sheeU  or  edges,  are  laid  w  sww,  ^ 
surface  of  water,  in  a  small  cistern,  "■•.  .Jjjnti* 
and  other  figures,  are  then  produced  by  ""  "JJ^  tfat 
of  small  rakes  or  combs,  much  in  the  '*'°^r^  bj  Otf 
the  imitations  of  the  grain  of  wood  are  f""?,^^^  it 
decorative  painter,  and  sometimes  spots  are  ^  ^ 

addition,  by  merely  sprinkUng  the  vsnoM^  ^^,^ 
the  rest  from  a  brush ;  when  the  coloun  «"  .  ^  j, 
upon  the  -water,  the  sheet  of  I*Pf  .^totb««'*' 
applied,  and  the  colours,  having  n<>*"°'Si^  (by,  l*' 
immediately  adhere  to  the  papw.  ^.jj  hsi'"'* 
marbling  is  glazed  by  friction.  The  M  ,  ^^  0 
laid  on  the  -water  for  each  aepai«t«  "^     '^ 
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that  the  operation  is  a  slow  one ;  in  the  case  of  book- 
ed^es,  however,  the  whole  of  the  surface  being  covered 
'with  the  marble  colours,  a  number  of  edges  may  he 
marbled  in  mass  or  successively.  Perhaps  some  day 
even  marbling,  as  well  as  sewing  the  sheets  together, 
together  with  the  other  operations  in  bookbinding,  may 
be  done  hy  machinery ;  bat  it  is  difficult  to  conceive  an 
effective  nuirbling  machine. 

Connected  with  printing  will  he  found  a  large  collec- 
iion  of  ingenious  little  machines  in  the  Boom  Ko.  26 
— hand-embossing  presses,  eyelet  presses  for  labels  and 
other  stationery  work,  presses  for  dating  railway  tickets 
and  other  documents,  and  for  numbering  the  pages  of 
hooks.  Most  of  these  machines  are  self- working,  and  in 
many  of  them  the  changes  of  date  and  number  are  made 
automatically.  AltogeUier  they  present  an  assemblage 
of  bighly-ingeniona  contrivances  applied  to  usefol 
porposes,  saving  of  time,  and  the  assurance  of  accuracjr. 
In  the  room  near  the  entrance  of  the  Indiam  court  will 
be  found  a  manufacturing  stationer's  shop  in  miniature, 
where  Messrs.  Parkins  and  Gotto  show  the  use  of  the 
lithographic  printing  machine,  the  hydraulic  and  other 
presses,  cutting  and  stamping  machines,  die-sinking  and 
embossing.  Opposite  to  this  pencil-making  is  exhibited 
with  the  ai4  of  simple  machinery ;  and,  in  an  adjoining 
room,  the  manufacture  of  sealing-wax. 

In  the  same  room  already  referred  to,  that  in  which 
is  the  entrance  to  the  Indian  court,  are  the  processes 
of  anastatic  printing,  and  those  of  the  production  of 
prints  hy  the  Woodbury  and  Heliotype  methods.  The 
first  of  these  resembles  lithographic  printing  in  foe- 
rimiU,  only  it  is  executed  with  metal  plates  instead  of 
■tonea;  and  the  two  latter  processes  of  reproducing 
photographs  have  lately  been  fully  described  in  the 
pages  of  the  Journal,  and  in  other  publications. 

Graphotype  engraving  is  seen  in  operation  in  room 
"So.  6.  Thii  peculiar  process  consists  in  drawing  with 
a  chemical  ink  on  finely-pulverised  chalk,  which  has  been 
sobmitted  to  great  pressure  beneath  a  hydraulic  press, 
and  afterwards  coated  with  a  kind  of  size ;  when  the 
drawing  is  finished,  all  the  surface  of  the  chalk  which  is 
untouched  by  the  ink  is  picked  and  brushed  out  to  the 
required  depth,  the  whole  being  then  immersed  in  a 
solution  which  hardens  the  chalk,  and  from  it  stereotype 
or  electrotye  blocks  are  then  cast  in  the  usual  way,  and 
printed  from  in  the  same  manner  as  woodcuts  or  type. 

In  the  rooms  adjoining  the  Indian  court,  is  a  con- 
siderable collection  of  examples  of  printing  in  colours, 
and  amongst  them  may  he  specially  mentioned  some 
heantiful  representations  of  ^nts,  printed  in  seven 
colours  hy  the  ordinary  letter-press.  Belgium,  Austria, 
and  Prussia  also  send  some  remarkable  examples  of 
colour  printing.  There  is  besides  a  large  collection  of 
engravings  produced  from  wood  blocks,  and  by  other 
means,  amongst  whicn  may  be  mentioned  representations 
of  trees,  taken  from  enlarged  copies  of  photographs,  for 
horticaltural  works. 

The  rest  of  this  portion,  of  the  galleries  contains  a 
magnificent  collection  of  specimens  of  printing  of  all 
lands.  T^pe- founders'  specimen  books  and  sheets  j 
lithographic  printing;  postage  stamps,  with,  in  one  case, 
impressions  from  a  plate  bom  which  one  million  oi 
■heets  had  previously  been  printed ;  and,  lastly,  boots 
of  all  classes,  including  many  illnetiated  works  of  great 
heauty  from  Austria,  Russia,  Germany,  Italy,  Sweden, 
Denmark,  Jerusalem,  Bucharest,  the  United  States, 
Columbia,  Salvador,  as  well  as  from  the  presses  of  Great 
Britain,  Victoria,  Shanghai,  Bangoon,  £c.,  making, 
altogether,  a  splendid  display  of  typographical  skill.  Of 
a  different  kind,  but  quite  as  interesting  from  another 
point  of  view,  is  the  collection  of  newspapers,  magazine^ 
and  other  periodical  publications,  roUected  from  almost 
every  part  of  the  civilised  world,  which  is  to  be  seen  in 
the  corridors  behind  the  dining-rooms.  While  the  former 
collection  exhibits  the  perfection  of  the  printers'  art,  the 
latter  ihewi  its  extraordinary  extension  and  diasomina- 
tiqn. 


Whether  we  look  at  this  division  of  the  Exhibition, 
with  regard  to  the  amount  of  scientific  ability  and 
ingenuity  called  into  play  in  its  behalf,  with  respect  to 
its  enormous  growth  and  to  the  number  of  hands  en- 
gaged in  it,  or  with  a  view  to  the  great  commercial, 
scientific,  and  moral  effects  of  the  produce  of  the  print- 
ing press,  we  must  ariive  at  the  conclusion  that  few,  if 
any,  industries  could  offer  more  interest  in  an  educa- 
tional point  of  view — the  highest  aim  of  this  or  any 
other  Exhibition. 


EXHIBITIONS. 


THE  VIENNA  EXHIBITION. 

The  following  correspondence  has  appeared  in  the 
Timet  :— 

To  the  Editor  of  the  «  Timet." 

Sib, — Some  observations  were  made  at  a  recent 
Council  meeting  of  the  Boyal  Agricultural  Society^  of 
England,  by  a  very  practical  member  of  that  practical 
body.  I  asked  him  to  put  his  observations  on  paper, 
and  they  appear  to  be  of  national  interest,  and  there- 
fore I  venture  to  ask  you  to  print  them. 

I  am,  Sir,  yours  faithfully, 

Catkcakt, 
12,  Hanover-iqaare,  Ang.  14. 


Orwell-hooM,  Ipswich,  Aug.  12. 

Ht  Lobs, — ^In  compliance  with  your  request,  I  have 
much  pleasure  in  forwarding  a  tew  remarks  on  the 
Vienna  Exhibition. 

I  was  in  Vienna  very  recently,  and  can  bear  ample 
testimony  to  the  magnitude  of  the  preparations  for  the 
Exhibition,  and  the  advanced  state  of  the  building.  I 
may  say  frankly  that  I  was  altogether  unprepared  for 
what  I  saw  there,  and  also  for  the  great  business 
activity  which  seems  to  pervade  all  Glermany  now. 
Building  is  going  on  rapidly  in  all  the  cities,  and  there 
is  a  demand  for  all  kinds  of  manufactured  goods, 
which  will  make  the  occasion  of  the  Exhibition  valuable 
to  manufacturers. 

This  seems  to  be  generally  understood,  and  many 
foreign  countries  are  making  great  efforts  to  seize  the 
advantages  of  the  Exhibition.  For  it  must  be  remem- 
bered that  this  Exhibition  differs  from  all  that  have 
preceded  it,  in  the  peculiar  circumstamces  arising  from 
the  locality  of  the  city  in  which  it  is  held,  Vienna  being 
the  centre  of  a  network  of  railways,  and  the  last  com- 
mercial town  of  Europe  whence  the  products  of  the 
West  are  sent  to  the  East. 

It  will  be  visited  by  many  Bussians,  Poles,  Wallachians, 
and  others,  who  woiUdneverreachanexhibitionatLondon 
or  at  Paris.  lam  disposed  to  think  that  the  advantages 
of  participating  in  the  exhibition  are  not  very  widely 
realised  in  England,  and  this  appears  to  me  subject  for 
regret.  If  it  were  possible  by  special  address  from  the 
Buyal  Ckimmission  to  call  the  attention  of  the  lending 
houses  in  each  branch  of  manufacture  to  the  exhibition, 
probably  a  larger  representation  of  English  skill  would 
be  made  than  would  otherwise  be  the  case. 
'  I  regret  to  say  that  I  found  a  strong  feeling  at  the 
bureau  of  the  exhibition  in  Vienna  that  Austria,  having 
twice  taken  an  active  part  in  London  exhibitions — 
1851  and  186'i — at  great  cost,  it  was  unworthy  of 
England  not  to  do  the  same  in  a  national  manner  at 
Vienna  next  year ;  and  this  feeling  is  expressed  in  the 
enclosed  circular,  in  which  Switzerland  is  contrasted 
with  England.  This  circular,  being  given  to  me  hy 
Baron  Schwarzenbom,  accurately  expresses  his  views  as 
manager. 

It  is  most  desirable,  if  possible,  to  remove  this  feeling, 
as  it  will  operate  prejudicially  to  England  in  the  jury 
awardi  and  reports,  and  give  farther  ground  to  the  cry 
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that  England  i«  being  ontatripped  by  the  Continent.  This 
cry  will,  to  a  certain  degree,  be  justified  if  England  takes 
only  a  secondary  place  in  the  list  of  awards,  no  matter 
what  the  cause  mny  be. 

As  regards  agriculture,  it  appeared  to  me  that  the  plans 
of  the  exhibition  are  arranged  for  a  very  complete  and 
interesting  display,  and  although  it  would  be  too  much, 
perhaps,  to  anticipate  that  any  live-stock  would  be  ex- 
hibited from  England,  I  hope  the  Royal  Agricultural 
Society  of  England's  committee  may  see  their  way  to 
the  exhibition  of  a  collection  of  seeds,  and  such  pro- 
duce as  can  be  preserved  readily,  and  to  arrangements 
for  securing  a  good  and  comprehensive  report  of  the 
agricultural  section  of  the  exhibition.  British  agricul- 
tural machinery  will  probably  be  well  represented,  as 
the  principal  manufacturers  are  alive  to  the  importance 
of  the  exhibition  to  their  business,  and  the  most  important 
matter  for  them  will  be  that  England  should  be  well  re- 
presented on  the  jury. 

I  have  no  doubt,  from  a  conversatiou  with  Mr.  Owen, 
that  he  will  do  all  that  the  limited  funds  of  the  Commis- 
sion permit  most  effectively ;  and  I  think,  if  our  Legation 
at  Vienna  would  back  him  up  well,  it  would  be  of  great 
value  to  him.  Major  Goodenough,  Military  Attache  to 
the  Legation,  takej  a  great  interest  in  the  exhibition,  and 
in  his  special  department  would,  I  am  sure,  do  all  that  he 
could.  I  must  ask  your  lordship  to  kindly  excuse  the 
length  of  these  notes. 

It  appears  to  me  most  important  that  England  should 
stand  well  at  the  Vienna  Exhibition,  and  show  the  excel- 
lence of  her  products  in  as  many  classes  as  possible.  If 
her  most  eminent  manufacturers  contribute  to  t^e  exhi- 
bition, there  is  no  doubt  that  England  will  stand  well, 
and  that  a  considerable  accession  of  business  and  conse- 
quent employment  for  the  people  will  be  the  result. 
I  have  the  honour  to  be,  faithfully  yours, 

B.  C.  Kaksoub. 

The  Earl  Cathcart. 


SwTrzBS]:.AirD  and  thb  Vienica  Unitebsal 
ExHiBinoM  OF  1873. 

Switzerland,  one  of  the  smallest  states  of  Europe  in 
extent,  though  one  of  the  most  important  on  account  of 
its  industrial  civilisation,  is  about  to  take  a  part  in  the 
Vienna  Exhibition  of  1873,  which  some  of  her  richer  and 
more  powerful  neighbours  might  emulate  with  advan- 
tage. The  following  translation  of  a  letter  from  Bern, 
published  in  one  of  the  leading  papers  of  Vienna,  the 
JfetuFreie  Preasi,  will  show  what  the  National  Com- 
mission proposes  to  do.  It  will  be  noticed  that  a  sum  of 
400,000f.— that  is  £16,000— has  been  voted  towards  de- 
fraying the  expenses  likely  to  be  incurred.  Surely,  if 
Switzerland  can  do  this,  England  ought  to  be  able  to 
supply  more  than  the  £6,000,  which  bus  been  granted  by 
llr.  Lowe  to  the  English  Royal  Commission  ? 

The  letter  alluded  to  above  is  as  follows : — 

_  Bern,  July  19, 1$J2. 

Both  Councils — namely,  the  National  Council  and 
the  State  Council — have  taken  into  consideration  the 
propositions  of  the  Federal  Council  concerning  the 
participation  of  Switzerlnnd  in  the  Vienna  Exhibition. 
They  have  agreed  unanimously  to  all  the  principal 
resolutions,  which  are,  thereford,  now  inserted  with  legal 
authority.  I,  therefore,  communicate  these  resolutions 
to  you  ill  extenm.     They  are  as  follows: — 

1.  The  Confederation  takes  upon  itself  the  cost  of  the 
Swiss  section  of  the  Vienna  Exhibition  of  1873  in  the 
matter  of— 

(a)  The  general  architectoial  arrangements  and 
fittings  of  the  space  occupied. 

(*)  The  ground-rent  for  all  objects  of  exhibition,  as 
Veil  as  the  setting  up  and  care  of  the  same  in  the  exhi- 
bition building. 

{c)  The  carriage  to  and  from,  and  the  railway  in- 
surance between,' the  Swiss  boundary  station  and  the 
exhibition  building  for  all  objects  of  art  and  agriculture, 


as  well  as  for  such  industrial  objects  as  do  not  exceti 
the  weight  of  SO  kilogrammes  for  each  single  exhibito. 
and  can  be  conveyed  by  the  ordinary  meani  ti 
transport. 

{d)  The  housing,  feeding,  and  taking  care  of  all  cattle 
exhibited,  so  far  as  these  expenses  are  not  defrayed  l; 
the  general  direction  of  the  exhibition. 

(c)  The  insurance  of  objects  of  exhibition  against  6n 
in  the  exhibition  building,  and  the  insurance  of  tb 
cattle,  so  far  as  the  latter  is  possible. 

( /)  The  Commissioners  and  the  prize  jurymen. 

2.  The  Confederation  pays  in  advance,  but  will  btti 
itself  reimbursed  by  exhibitors,  either  direcUy  or  bj& 
agency  of  the  Cantons,  the  cost  of — 

(a)  The  foundations,  erection,  and  gearing  of  ma- 
chinery and  similar  apparatus,  the  exhibition  atink 
show-cases  and  tables,  and,  in  short,  the  interior  arru^ 
ments  of  the  Swiss  Exhibition,  according  to  the  reg<iJr 
tions  issued  by  the  Commissioners. 

Jb)  The  carriage  to  and  from  the  exhibition  and  & 
way  insurance  of  those  industrial  and  commatiil 
objects  whose  weight  is  more  than  60  kilogramnea,  u^ 
which  can  be  forwarded  by  ordinary  means  of  traupcit; 
also  those  objects  of  industry  and  commerce  wtiidi  Bst 
be  forwarded  by  express  train. 

(c)  In  short,  everything  the  cost  of  which,  acaxJinj 
to  the  present  arrangements,  is  not  defrayed  by  tlwC<«- 
federation  itself. 

3.  The  Commissioners  take  charge  of—    , 

(a)  The  reception  of  all  objects  of  exbibitKa"™ 
as  their  return  to  the  Swiss  delivery  station. 

(4)  The  carriage  and  railway  insurance  oflfa  w'' 
ana  from  the  exhibition  building. 

(e)  The  erection  of  show  cases,  the  interia  "i™^ 
mentofthe  exhibition,  the  reception  of  eilaliSffli*" 
jects,  the  unpacking  and  arranging  of  the  nme,  t^  ^ 
moval  and  storing  of  the  packing  cases,  the  iMpt*" 
and  preservation  of  the  objects,  and  the  repacoaj  <* 
those  objects  which  will  not  have  been  sold.  . 

4.  The  Commission  is  to  be  nominated  by  the  Fedenl 
Council. 

6.  The  Confederation  is  responsible  to  the  o™^ 
for  the  conveyance  of  objects  to  the  same  eitent  u  f" 
Commissioners;  the  conveyance  and  insurance  comp""* 
are  responsible  to  the  Confederation.  It  i»  the  duty" 
the  exhibitors  to  deliver  their  objects,  csrefolly  pa*", 
at  the  indicated  railway  stations.  .     ,    > 

6.  Swiss  connoisseurs  will  decide  at  csrtain  S^ 
places  on  the  admissibility  to  the  exhibition  of  olij«» 
of  art.  The  admissibUity  of  all  other  objecta  mU  « 
decided  on  by  the  Cantonal  Commiasionera,  ont  tw 
decisions  must  be  confirmed  by  the  Swiss  ™n;«^ 
partment,  and  the  Cantonal  Commiasioners  nmst  '"'I*" 
the  latter  in  due  time  of  the  place  and  date  <>'  """"T 
tion  of  exhibition  objects,  in  order  that  the  and  dtpan- 
ment  may  be  represented  at  the  examination.       ..... 

7.  Objects  sent  to  and  returned  from  the  oD"""" 
are  free  from  Custom-house  charges  on  their  psaainj 
Swiss  frontier.  t.T,-ti™. 

8.  In  order  to  faciUtate  their  visiting  ft«,¥°!,„;  , 
the  Confederacy  grants  a  sum  of  at  most  "."''"'■'r^ 
£2,000,  to  such  workmen  or  artisans  whorewive"  ^^ 
an   equal  sum  in  their   own  cantona,  be  ''.  ™  jj,|jj. 


of  st  mc^ 


Government,  the  commune,  corporations,  or  p 
viduals. 

9.  The  Federal  Council  grants  a  sum    _ 
400,000f.,   or  £16,000,   towards  defraying  w  »"" 
mentioned  expenses. 

To  the  Editor  of  the  l\iM.  ^ 

SiE,— The  letter  of  Mr.  Ransoms  relstive  to  the  Tirt  ^ 
Exhibition  will,  it  is  hoped,  do  much  t«  *'?,'"!, Vani» 
in  this  country  which  will  operate  favonnWy  ^  ^j  ,4, 
England's  plane  on  that  occasiaiu  Tb»  ^''^^  »(i»lif 
Society  of  Arts  have  observed  with  regKt  in  ^_ 
which  resulU  from  the  knowledge  U"'  *'"»' 
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tionally,  ia  only  prepared  at  present  to  take  a  small  part 
in  that  important  meetmg.  The  Ck>imcil  has  reason  to 
belieTe  that  this  exhibition  is  of  very  great  importance, 
auB  determining  the  question  of  supply  to  a  vast  Eastern 
market,  and  that  a  very  serious  national  loss  will  result 
if  steps  are  not  taken  to  do  something  more  effectaal  than 
is  at  present  contemplated. 

The  "strong  feeling"  spoken  of,  that  "England  is 
taking  an  unworthy  part,"  is  not  to  be  wondered  at ; 
and  the  Council  purpose  calling  together  a  conference  of 
^ntlemen  interested  in  these  questions  as  soon  as  there 
18  some  lull  in  the  energetic  holiday-seeking  of  the  pre- 
sent period. 

I  am.  Sir,  your  obedient  servant, 
F.  Eabdlet-Wilhot,  Major-General  (Chairman 
of  Council). 

Augiut  19. 

Waste  Xateriak  at  the  Vienna  EzUbition.— Among 
the  supplemental  exhibitions  which  will  be  formed  in 
connection  with  the  Vienna  UniTeraal  Exhibition  of 
1873  is  to  be  one  showing  what  steps  have  been  taken 
since  1851 — the  date  of  the  first  London  exhibition — in 
the  ntiliaation  of  substances  previously  regarded  as  waste. 
On  the  one  hand  will  be  shown  the  waste  products  in  all 
the  industrial  processes  included  in  the  forthcoming  ex- 
hibition ;  on  the  other  hand,  the  useful  products  which 
have  been  obtained  from  such  wastes  since  18dl.  This 
ia  intended  to  serve  as  an  incentive  to  further  researches 
in  the  same  important  direction. 


THE  SPOBADES. 


An  interesting  and  instructive  description  of  the  physi- 
cal features  of  the  Islands  of  the  Ottoman  Archipelago, 
and  the  condition  of  the  inhabitants,  who  are  chiefly 
occupied  in  the  sponge  fisheries,  is  furnished  by  Mr. 
Biliotti,  the  British  Vice-Consul  at  Rhodes,  inhis  report 
upon  the  trade  of  the  Sporades  for  the  year  1869.  It 
appears  that  in  all  former  years  the  whole  of  the  sponges, 
amounting  annuallv  to  about  £120,000,  formed  part  of 
the  exports  of  Bhodes,  but  a  diversion  has  taken  place 
in  the  trafBc  in  consequence  of  the  steam  vessels  calling 
direct  at  the  Sporades.  The  decreased  value  in  prices, 
equal  to  25  per  cent.,  is  to  be  attributed  also  to  the 
quantities  fished  with  diving  apparatus,  which  have 
encumbered  the  markets  with  more  merchandise  than  is 
required  for  the  annual  consumption.  The  number  of 
diving  apparatuses  employed  during  the  year  by  the 
islanders  was  about  60,  only  a  few  having  attained  £700 
or  £800  each,  whiUt  others  had  hardly  covered  their  ex- 
penses. According  to  all  probability  this  number  in  a 
few  years  will  be  increased  to  800  and  400,  owing  to  the 
convenient  conditions  offered  to  the  divers  by  M.  Denay- 
Tonze,  of  the  French  firm  of  Rouqnerol  and  Denay- 
ronze.  By  means  of  the  superior  inducements  thus 
held  out,  an  important  branch  of  commerce,  representing 
in  value  no  less  then  £40,000,  and  requiring  annually 
new  gear  for  at  least  £10,000,  will  be  lost  to  British 
industry. 

The  island  of  Calymnos  possesses  the  greater  number 
of  sponge  fishing-boats  (nearly  300) ;  but  they  are  not 
to  be  compared,  for  construction,  size,  and  gear,  to  those 
of  Symi.  However,  within  the  last  few  years  the 
Galymniotes  have  built  on  the  island,  and  purchased  at 
Symi,  annually  )0  or  12  boats,  mostly  of  six  or  seven 
tons,  for  the  purpose  of  proceeding  in  them  to  the  coast 
of  Africa,  where  they  could  not  go  in  their  old  boats  of 
three  or  foar  tons.  To  go  and  fish  on  the  coast  of  Bar- 
bury  they  were  obliged  formerly  to  charter  large  vessels, 
en  board  which  they  embarked  their  boats ;  but  this 
entailed  on  them  a  heavy  expense,  which  they  now  save. 
Boats  of  larger  size  than  those  hitherto  used  in  general 
at  Calymnos  are  also  required  for  diving  apparatuses, 
the  number  of  which— 20 — stands  in  a  low  proportion 
with  that  of  the  boats  fishing  for  sponge,  especially  when 


it  is  considered  that  the  produce  of  the  former  is,  on  an 
average,  three  or  four  times  that  of  the  latter. 
But  the  divers  here  have  not  the  means  of  pur- 
chasing themselves  diving  apparatuses,  and  these  are 
furnished  to  them  by  native  undertakers,  who  receive  for 
share  one-third  of  the  fishery.  Although  they  find  great 
convenience  in  this  investment,  still,  the  undertakers 
themselves  cannot  dispose  of  much  ready  money,  most  of 
their  capital  consisting  in  shares  in  sponge-fishing  boats 
and  in  credits  on  the  divers.  The  only  article  exported 
from  Culymnos  is  sponges,  and  the  sponge  flshery  is  the 
sola  industry  of  the  inhabitants,  who,  although  they  are 
an  seamen,  have  but  an  insignificant  mercantile  marine. 
The  island,  which  is  very  monntainons,  possesses  only 
three  narrow  vdleys  with  arable  land.  In  these,  and  on 
a  few  slopes  of  the  mountains  which  are  susceptible  of 
agriculture,  the  inhabitants  grow  on  an  average  10,000 
bushels  of  barley  a-year.  Fig  trees  are  the  only  ones 
found  in  some  numbers  at  Calymnos.  There  are  many 
wild  olives,  the  fruit  of  which  the  inhabitants  gather  and 
preserve  for  eating.  The  cultivated  olive  trees  are  so 
few  that  they  are  not  worth  mentioning.  Honey  is  also 
produced,  butininsignificantquantities.  TheCalymniotes 
possess  about  8,000  sheep  and  goats,  which  give  cheese, 
butler,  and  wool  in  proportion  to  their  numbers.  There 
is  a  pottery  on  the  island,  where  are  manufactured  the 
earthenware  jars  required  for  local  use.  Soap  waselmost 
unknown  a  few  years  ago,  and  the  inhabitants  were  and 
are  still  in  the  habit  of  washing  their  linen  with  a  special 
earth  found  in  the  island.  The  Calymniotes  in  general 
have  more  instruction  than  the  other  islanders,  and  are 
very  fine  speakers.  Without  being  more  barren  than 
some  of  the  Sporades,  Castel-Rosso  is  the  only  island 
where  there  is  no  sgricultural  produce  of  any  land,  and 
where  even  fruit  trees — such  as  fig  trees — are  not  grown. 
But  its  mercantile  marine  is  of  great  importance.  Few 
persons  can  afford  to  build  a  large  vessel  without 
assistance  in  money,  but  they  never  borrow  from 
foreigners.  Two  or  three  people  associate,  and  furnish 
the  main  funds,  and  small  sums  are  contributed  by  dif- 
ferent parties  to  enable  the  owners  to  finish  the  vessel. 
The  equipment  is  more  or  less  complete  in  consequence 
of  the  money  which  is  available,  and  it  is  of  rare  occur- 
rence to  see  a  Castel-Bosso  vessel,  newly  built,  pos- 
sess her  entire  rigging.  Shareholders  usually  take  em- 
ployment on  board,  a  circumstance  which  accounts  for 
the  unusually  largo  number  of  seamen  on  board  Castel- 
Rosso  vessels.  Their  principal,  or  rather  their  exclusive 
occupation  consists  in  firewood,  timber,  and  plank  trade, 
between  the  coasts  of  Caramania  and  the  Archipelago, 
Syria,  and  especially  Egypt. 

The  OdStel-Rossiotes  boast  of  being  the  best  divers  in 
the  Archipelago.  They  go,  they  pretend,  as  deep  as 
forty  fathoms,  and  despise  diving  appaiatus,  of  which 
not  a  single  one  has  hitherto  been  employed  by  them,  as 
they  can  descend  in  them  only  to  a  little  more  than 
twenty  fathoms.  Hitherto,  the  places  where  they  fished 
for  sponges  were  the  coasts  of  Syria  and  Caramania ;  but 
last  year  four  of  their  boats  proceeded  for  the  first  time 
to  the  coast  of  Barbary,  and  the  profits  tbey  have  realised 
are  so  much  above  their  former  earnings,  that  they  all 
intend  next  season  to  proceed  there.  The  quality 
of  the  Caramanian  sponges  is  not  much  liked,  in  conse- 
quence of  the  roots  being  red,  owing,  no  doubt,  to  their 
growing  on  fermgtnoos  rocks.  Although  many  Castel- 
Rossiotes  work  in  foreign  countries,  it  is  unknown  that 
they  should  marry  out  of  the  island.  Husbands  are 
found  for  all  the  girls,  and  the  population  is  greatly  in- 
creasing. The  women  still  wear  their  old  costume,  which 
is  very  much  like  the  Turkish  dress.  It  consists  of  a 
white  shirt,  falling  over  long  and  wide  trousers,  the 
lower  part  of  which,  being  seen,  is  also  in  silk,  but  usually 
of  a  red  colour ;  the  first  part  of  the  shirt  is  fastened 
with  large  silver  buckles ;  of  a  silk  gown,  opened  in 
front,  so  as  to  allow  all  the  shirt  to  be  seen,  fastened  at 
the  waist  with  a  silk  sash;  and  of  a  cloth  spencer, 
worn  above  all.    On  the  head  a  number  of  kerchiefs. 
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oonoaaling  the  hair,  and  making:  a  rather  heavy  head- 
dress, over  which  falls  loose  a  large  kerchief.  They 
USD  sandals  instead  of  shoes.  The  young  women  wear 
red  caps,  with  their  hair  falling  over  their  ahoolders 
in  tresses,  in  which  gold  coins  are  intermingled. 

The  Cassiotes  are  the  most  active,  enterprising,  and 
daring  of  all  the'  inhabitants  of  the  Sporades.  Soring 
the  Qreek  insurrection  they  were  quite  a  match  for 
the  Ottoman  navy.  Cassos,  which  had  then  much 
suffered,  possesses  now  a  thriving  population  of  at 
least  7,000  souls,  owinj|>  their  welfare  to  shipping,  to 
which  they  have  at  all  times  addicted  themselves.  All 
the  Cassiotes  are  seamen,  and  the  best  in  the  Ottoman 
Archipelngo,  which  may  be  attributed  to  their  being 
compelled,  in  consequence  of  the  want  of  harbours  on 
their  island,  to  be  at  sea  all  the  year  round,  instead  of 
disarming  their  vessels  in  the  winter  season  as  do  the 
other  islanders.  Few  foreign  vessels  call  at  Cassos.  The 
only  article  of  exportation  is  gypsum  stone,  which  is 
found  on  the  neighbouring  island  of  Armathia.  About 
JSO,000  cwt  are  sent  yearly  to  Constantinople,  Smyrna, 
Odessa,  and  Athens.  The  houses  of  the  Cassiotes  are 
better  furnished,  and  they  live  in  a  more  comfortable 
style,  than  the  inhabitants  of  the  other  islands  of  the 
Sporades.  There  are  grown  upon  the  island  about  2,000 
bushels  of  wheat,  and  4,000  bushels  of  barley.  They 
possess  6,000  sheep  and  goats,  attended  by  nearly  100 
shepherds,  who  make  4,0001bs.  of  butter,  and  S.OOOlbs. 
of  cheese.  There  are  at  Cassos  a  few  fig,  olive,  and 
almond  trees,  as  well  as  a  few  acres  of  vineyards.  Every 
house  possesses  two  or  thiee  water  tanks,  as  the  only 
spring  in  the  island  is  at  some  distance  from  the 
town,  and  gives  but  an  insignificant  quantity  of 
water.  There  are  no  communal  schools,  as  is 
the  case  on  the  other  islands,  but  there  are 
three  private  schools,  in  which  pupils  who  can  pay  are 
only  admitted.  However,  the  Cassiotes,  in  consequence 
of  Uteir  constant  voyages  and  intercourse  with  foreigners, 
have  more  g^eral  knowledge  than  the  other  inhabitants 
of  the  Sporades.  Cos,  although  situated  in  the  middle  of 
the  Sporades,  does  not  form  part  of  the  gronp  of  islands 
bearing  that  name,  so  at  least  the  inhabitants  of  the 
Ottoman  Archipelago  consider,  as  it  does  not  enjoy  the 
immunities  granted  to  the  other  islands.  The  Coses 
have  not  that  daring  and  enterprising  spirit  which  dis- 
tinguishes most  of  the  other  populations,  and  no  prog^ress 
can  be  marked  in  the  welfare  of  the  island.  There  are 
only  belonging  to  Cos  five  boats,  of  together  about  145 
tons,  and  manned  with  40  seamen,  who  are  all  'lurks. 
The  harbour  of  this  island,  at  which  a  government 
dredging  machine  has  been  at  work  for  several  years,  is 
only  fit  for  small  craft.  The  peasants  addict  themselves 
more  especially  to  the  cultivation  of  vineyards,  and  the 
grapes  are  of  very  good  quality.  Fig  trees  do  not  grow 
Well.  There  are  perhaps  upwards  of  100,000  wild  olive 
trees,  which  are  not  grafted.  Cotton  might  be  grown  in 
some  quantity,  but  peasants  neglect  every  other  branch 
of  agriculture  for  the  cultivation  of  vineyards.  There 
are  nbout  40,000  sheep  and  goats  on  the  island,  and  1,000 
yokes.  Formerly,  large  quantities  of  lemons  and  orang.» 
were  produced,  but  in  1860  a  severe  frost  destroyed  all 
the  trees,  which  have  never  recovered  since.  New 
trees  have  been  ^^anted,  but  they  have  not  yet  given 
much  produce.  The  Turks  living  in  the  town  of  Cos 
were  formerly  lar|(e  landed  proprietors,  and  they  lived 
on  the  income  derived  from  the  prodhce  of  their  gardens, 
but  the  ftxist  which  destroyed  the  orange  pluitations 
caused  the  ruin  of  many  of  them.  They  are  now  in 
general  in  worse  condition  than  the  Oreeks,  and  their 
number  is  yearly  decreasing.  The  island  of  Fonmi 
belongs  to  a  family  of  Patmos,  on  whom  it  was  bestowed 
by  the  Forte,  under  circumstances  which  have  reduced 
the  inhabitants  to  poverty.  They  produce  a  little  wheat, 
barley,  olive  oil,  cheese,  honey,  and  a  few  figs,  but  in 
guantitiee  hardly  sufficient  for  their  own  consumption. 
The  only  article  of  exportation  is  charcoal,  of  a  value  of 
alxntt  £100  ft-y«ar.    A  few  of  the  young  men  have  hegmi 


to  take  employment  as  rowers  on  boaid  CslTsmos  ipas|t 
fishing  boats.  The  islets  of  Ijipso,Orki,Oaiidaio,LniU>, 
Marawi,  Biliomidi,  Fragonissi,  and  16  otha  small  iilt^ 
some  of  them  mere  rocks,  all  surrounding  Pttmos,  wai 
hitherto  in  the  hands  of  the  monks  of  the  cooTent  of  tk 
latter  island,  who  derived  therefrom  levanaei  of  wu 
importance;  but  the  Porte,  comddering  that  they  wen 
illegally  detained  by  the  monks,  has  taken  posMwoD  i 
them,  and  divided  the  lands  amongst  the  people  lifii^ 
on  them,  with  the  exception  of  one-third  of  the  inbli 
lands  of  Lipso,  which  lias  been  given  to  42  familii 
of  Patmos.  Hie  last-mentioned  have  taken  thdr  ilmi 
of  the  land  with  the  intention,  it  would  seem,  of  retan- 
ing  it  to  the  monks.  On  the  island  of  Lipso,  vbick  a 
the  most  important  of  the  group,  there  being  1,200  nm 
there  are  29  families.  The  other  large  isles  tie  inhiUiJ 
by  one  or  two  only. 

{To  b«  eonliniud.) 


OEVEBAL   V0TB8. 


The  GeograpUoal  Sodety  of  Fnmes.— TU«  m^ 
has  in  its  hands  a  small  balance — about  £600— vbct  s 
the  remainder  of  a  sum  originally  inteniM  to  vi 
African  travellers  in  discovering  the  road  to  Tinl«*i 
It  has  resolved  to  devote  the  money  in  quntia  to  ^ 
encouragementof  explorers  in  di8tantoonnttla|m*!!r> 
and  has  thrown  out  an  appeal  to  the  pablici^*)*'?' 
tions  for  the  same  object. 

Public  Monuments  in  Franee. — ^ThesnbniitM'i" 
monument  to  the  lat*  able  dire8tor  of  the  SitwH""*! 
and,  in  fact,  founder  of  the  famous  ceramit  w"^ 
there,  M.  Riocrenx,  is  closed — Oie  amount  coDstaiwH 
sufficient  for  the  intended  pnrfoose  ;  but  seTOil  penrai 
have  since  applied  to  have  their  names  added  to  ft«™ 
of  BubRcribem,  and  amongst  these  are  an  BngWiMj 
and  gentleman.— A  snSscription  is  opened  it  DJ" 
for  a  statue  to  the  late  Marshal  Vailiapt,  vl' » 
left  to  the  old  BurgundJan  capital,  of  *•"*  ? 
was  a  native,  the  small  house  which  Monfw^ 
his  family,  a  fuU-length  portrait  of  Uauelf  «J 
Horace  Vemet,  and  two  magnificent  Sivrei  d* 
vases.  The  Marshal  was  a  great  collector,  bm  M 
galleries  of  pictures  and  o^'ett  d'art  were  i'"''*!'?; " 
ravaged,  together  with  his  chateau  in  the  neign»!«- 
hood  of  Paris  and  all  its  contents,  during  tie  n^  » 
Paris.— Another  subscription  is  on  foot  for  amonnnartB 
memory  of  the  composer  Auber,  who,  it  will  be  j^"" 
bered,  died  a  year  since.  The  committee  in  this  £»■ 
includes  all  the  professors  of  the  Conservatmre,  lo^ 
directors  of  theatres,  and  a  number  of  mosw 
connoisseurs  and  friends  of  the  fitmous  composer. 

Couramption  of  Tea.— A  Custom-house  «^^ 
been  issued,  which  shows  an  enormous  inertue  ^  j 
consumption  of  tea  in  the  United  Kingdom.  In  18ii» 
averaged  lib.  4oz.  per  head,  and  the  average  pnoe  •■ 
6s.  8d.  per  pound ;  m  1821  the  price  was  aboot  »■  "* 
and  in  1831  there  had  been  a  further  fall  of  la '^ 
but  the  consumption  por  head  was  ™'*'*l''*"'jia, 
same  as  in  1811.  In  1841  the  price  wu  U-  «"^^ 
in  1831,  and  had  fallen  to  4s.  2}d.,  and  t''«"'^j'°'j]ii 
per  head  in  the  year  had  advanced  to  lib.  (k*  i  ^ 
the  average  price  had  fallen  to  3s.  4}di  ""*  ^,  ,u 
sumption  had  increased  to  lib.  16oz».  «  '"'  ij 
price  had  faUen  to  28.  lOd.,  and  the  co"**^"!!, 
risen  to  21b.  lloz.  per  head.  In  1871  the  ^^"^^JZ 
had  fallen  to  Is.  lOid.,  and  the  year's  ««»""J"^ 
risen  to  31b.  16oz.  per  head,  the  total  V^^"^ 
for  consumption  exceeding  123,000,00016.  ^ ,  jfl, 
rate  of  duty  on  tea,  paid  by  the  «»«°"."' ^  5,  ju 
per  lb.  in  1801,  3s.  4d.  in  1811,  2b.  9|d.  ^,lf'\'jii, 
in  1831,  28.  2jd.  in  1841,  the  same  w  i»*>  "■ 
1861,  and  6d.  in  |fi7i,d  by  LjOO V IC 
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Jcltn-itntI,  AdIpM,  iMidm,  W.O. 


AnrOUHCEMEHTS  BT  THE  OOUVCIL 


xnsowiizHT  Fvirs. 

Members  and  others  who  propose  to  con- 
tribute by  donation  or  Bnbscription  to  the  En- 
dowment Fand  for  the  Society  of  Arts,  are 
reqnested  to  cross  all  cheqnes  through  Messrs. 
Contts  and  Co.,  the  Society's  bankers,  and  to  for- 
ward the  same  to  the  Secretary  or  Financial 
Officer  at  the  House  of  the  Society  of  Arts,  John- 
street,  Adelphi. 

TEBUBBAXT. 

The  following  books  have  been  presented  to 
the  Library : — 

Joninal  of  the  Society  of  Telegiaph  Engineeis.  No.  1, 
Vol.  I. 

Beport  of  International  Congreas  on  the  Prevention 
and  BepiMmon  of  Crime,  inolading  Penal  and  Beforma- 
tory  Treatment,  TTnited  States. 

Quarterly  Weather  Beportof  the  Ueteorological  Office, 
January  to  March,  1871.  Presented  by  the  Meteorological 
Committee. 

Second  Beport  of  the  Commiisioneta  appointed  to 
reriae  the  Lawi  for  the  Aaseennent  and  Collection  of 
Taxee  in  New  York,  1872.  Presented  by  the  Cobden 
Clob. 

Abstracts  of  Specification  of  Patents  applied  for  from 
18fi4  to  1866— Metals.  Fart  I.  Presented  by  the 
BflKiatrar-Qeneial  of  Victoria. 

Annual  Beport  of  the  Commission's  of  Agrioolture 
and  Arts  for  the  Prorinne  of  Untario,  on  Agticaltare 
and  Arts,  for  the  year  1871.  Presented  by  the  Legisla- 
ti-re  Assembly. 

The  National  Union  for  ImproTing  the  Education  of 
'Wosoeiv  A  Letter  to  the  Editor  of  the  Time$.  By  Mrs. 
'William  Orey.    Presented  by  the  Authoress. 

Beport  of  the  Veterinary  Department  for  the  year 
1871 ;  with  an  Appendix.  Presented  by  the  Department. 

Claniflcation  de  250  Hatiirea  Tannantes,  par  M. 
Bemardin.    Presented  by  the  Author. 

No.  3.  "The  Work  of  the  National  Union  for  Im- 
nroring  the  Education  of  Woman,"  by  Emily  A.  E. 
Sbineff.    Presented  by  the  Authoress. 


STJBSCBiraOVt. 
The  Hidsnmmer  robscriptions  are  dne,  and 
shonld  be  forwarded  by  cheque  or  Poet-office 
order,  oroesed  "Oontts  «nd  Oo.,"  and  made 
payable  to  Mr.  Sainu^  '^H^amu  Davenport, 
Finandal  Offlcer. 
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SHJOATES,   SILIOIDEa    GLASS,   AND   GLASS 
PAINTING. 

By  Yrofessor  Barff. 

Lmtusb  IV.— DiLmuo  Mojibat,  Apbil  29th,  1872. 

Ladies  and  Gentlemen, — I  had  somewhat  to  divert  my 
subject  firom  the  channel  in  which  I  had  intended  it 
should  flow,  on  account  of  the  press  of  matter,  and  from 
feeling  that  I  oonld  not  do  justice  to  every  part  of  it  in 
these  lectures,  for  I  should  have  felt  it  to  be  onsatia- 
factory  had  I  passed  on  and  left  anything  indistinct  and 
imperfectly  explained.  I  had  therefore  arranged  to  omit 
the  subject  of  enamels  and  mosaics,  and  leave  them 
to  some  future  opportunity;  but  I  have  been  asked 
to-day  to  add  another  lecture  to  the  coarse.  This 
will  make  a  difference  in  my  method  of  treating  the 
subject  this  evening,  and  I  shall  omit  what  I  intend 
to  say  with  regard  to  the  process  of  burning  in  photo- 
Taphic  images  on  enamel,  and  shall  defer  it  to  this 
ay  fortnight.  In  the  sixth  lecture  I  will  give  you  those 
points  which  I  have  been  obliged  to  omit  in  the  preond- 
ing  lecture,  also  some  other  matter  connected  with  the 
composition  of  enamels,  the  treatment  of  mosaics,  and 
the  production  of  solid  wall  decoration.  I  shall  oonsiier 
this  subject  as  distinct  and  separate  from  artistic  paint- 
ing with  soluble  silicates.  I  was  told  to-day  that  one 
gentleman  had  been  anxious  to  know  the  process  of 
polishing  plate-glass,  which  I  had  referred  to  before,  but 
which  time  will  not  pnmit  me  to  go  into  to-night :  bat 
I  will  describe  it  in  Qie  supplementary  lecture,  and  will 
also  give  an  account  of  the  materials  used. 

Yon  may  remember,  probably,  that  in  my  last  lecture 
I  took  some  Prince  Bupert's  drops  and  broke  them ;  T 
was  informed  that  some  of  the  fragments  struck  the  door 
at  the  opposite  side  of  the  room,  showing  the  force  wiUi 
which  they  flew  asunder,  as  soon  as  the  external  bond 
which  held  them  together  was  broken.  Here  are  now 
two  of  these  Prince  Rupert's  drops  that  were  left ;  they 
have  been  heated  and  allowed  to  cool  slowly.  I  will  now 
take  these  and  break  them ;  you  see  there  is  no  tendency 
in  the  particles  to  fly  about  at  all.  This  shows  you 
that  the  reason  why  those  others  disintegmted  so 
rapidly  was,  that  the  glass  was  not  properly  annealed. 
When  glass  is  cooling,  or  rather,  when  it  is  cooled  sud- 
denly, the  particles  tHke  a  long  time  to  arrange 
themselves,  as  tbey  are  ultimately  to  settle  down  so  as 
to  form  a  compact  mass.  I  told  you  that  all  glass  was 
annealed,  sometimesin  lira  snd  sometimes  in  ovens.  I  will 
not  go  further  into  this  now,  but  I  want  to  make  one  re- 
mark, which  is  Uiis,  that  if  glass  is  heated  at  all  to  aoft- 
neaa  and  cooled  suddenly,  then  some  time  must  be  allowed 
for  the  pcurticles  to  re-arrange  themselves  properly,  and 
it  is  because  of  this  not  being  attended  to  by  the  manu- 
facturers of  cheap  thermometers  that  we  get  them  regis- 
tering wrongly.  When  a  thermometer  is  made,  the 
glass  is  submiUed  to  a  high  temperature,  so  that  it  may 
become  soft.  If  then  it  be  sealed  up  and  marked  im- 
mediately afterwards,  it  is  sure  to  register  wrongly  in 
the  course  of  time.  Ito  sero  will  be  a  degree,  or  even 
more  than  a  degree,  above  what  it  ought  to  be,  because 
the  particles  of  the  glass  do  not  properly  arrange 
thenuelves  for  some  time,  and  therefore  tiie  pressure 
of  the  air  outside,  continually  exerted  upon  the  vtssd 
whose  particles  are  re-arranging  themselves,  causes  the 
bulb  in  which  the  mercury  is  placed  to  become  cod- 
tnicted,  so  that,  if  the  zero  and  boiling  point  are  marked 
immediately  after  the  sealing  of  the  thermometer, 
they  are  sure  to  be  somewhat  changed,  and  so  the 
thermometer  wQl  register  incorrectly.  Therefore  good 
thennmneteis  are  luways  left  for  some  mosths^bdore 
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they  are  marked  and  sold.  I  mention  Ubia  becanae  it  ii  a 
matter  of  Bome  importance,  and  6m  a  warning  to  those 
'who  deairn  to  have  a  good  instrument,  to  obtain  which 
it  is  alvajTS  better  to  go  to  a  good,  maker.  I  have  now 
to  speiik  briefly  of  the  manafaCture  of  flint  ^leas.  Here 
is  a  model  of  a  closed  flint  glass-pot,  ajid  because^  it  is 
covered  over  at  the  iop  a  ffreater  length  of  time  ift  re- 
quired to  fuse  the  maKrials  put  within.  I  did  not  men- 
tion last  time  that  the  inatenals  Sn  Sever  put  cold  into 
the  pot,  ^d  that  it  is  always  at  a  white  heat  when  a 
Certain  qiiantity  tif  miiced  m^teriil,  alter  it  hah  Veen 
fritted,  is  thrown  in,  and  Ihta,  w^^n  tliis  htiij  run  down 
into  a  molten  state,  more  ia  added  until  the  put  is  filled. 
The  pots,  which  are  very  lurge,  when  full,  are  left  for  i 
long  time  exposed  to  the  actios  of  htiat,  thut  the  glasi 
may  locome  refined,  and  fnied  from  uir  babblis,  which 
^ould  give  it  a  milky  or  streaky  appeuriince  wlien  made. 
This  founding  take*  about  il  hours  in  cloned  puts; 
therefore,  when  closed  jpcits  are  used,  a  cuusiderable 
qunntity  of  red  lead  is  ein|>liiycd,  beE^use  thut  is  a  flux 
which  causes  fusion  to  taku  placd  at  slower  tumperature 
than  it  would  refjuire  without  such  a  flux.  'When  the 
{lass  is  ready  for  working,  the  mouth  of  the  pot, 
.ooking,.  as  I  explained  to  you  before,  towards  the  out- 
side of  the  circular  furnace,  the  workman  dips  in  his 
blow-pipe,  ami  ^thers  on  the  end  of  it  a  small  (quantity 
of  glass,  which  u  in  a  pasty  state.  Now,  considerable 
care  is  required  to  have  the  glass  in  a  proper  condition. 
If  it  is  too  hot  it  will  be  liquid,  so  that  it  would  pour, 
and  could  i)ot  be  worked.  Therefore,  during  ^e  time 
(t2  hours,  or  more}  which  b  required  to  work  off  a  pot, 
••  it  i«  called,  the  man  who  has  the  maniige- 
ment  of  the  furnace  has  to  be  _  particnlwly 
careful  (hat  the  giaia  is  alwsja  kc^pt  in  a  pTupor 
snd  workable  condibioD.  Whun  tha  glaaa  [«  gathen^ 
on  the  end  of  the  blow-pipe,  the  workman  bluws 
it  into  a  glnbe  ;  and  here,  also,  he  hus  to  be  very 
carEruI,  for  if  by  inadvertence  be  wt;re  to  withdraw  the 
bliiw-pipu  from  his  mouth  aud  Wve  the^  end  open,  the 
glass  bring  in  a  soft  state,  and  the  air  tntiide  betrg 
extrvmbly  mrifiud,  there  would  ba  a  coUiipeo,  from  the 
pressure  of  the  air  outside,  end  the  h<ot  air  would  be 
drivun  back.  Practii:alJy,  thorn  ia  no  difficulty  about  it, 
for  the  m>in  who  has  to  blow  the  glass  knowa  eiutUy 
wheu  he  should  allow  the  end  of  the  tube  to  beeoiue 
froe,  and  when  not.  In  thut  way  a  globe  is  obtaini!il, 
and,  as  I  mtntiuncd  to  you  last  Ume,  a  cyliodi;r  U  flrSt 
a  globe,  and  then  made  Bjlindrical  by  Bwingiog  tlie 
blow-pipe,  with  glass  ou  it,  iu  the  vertical  positiuti 
backwards  and  forwards.  Small  articles,  aueh  Em  (UW 
made  in  flint  glaes  works,  are  treated  in  a  similar  way 
when  it  is  wanted  to  elongate  the  vesstil.  Iu  the  case  of 
a  tumbler,  or  a  wine-glass  with  a  foot  to  it,  the  whole  Is 
sot  made  at  one  operation.  The  globe,  when  blown,  is 
■llowtd  to  cool,  and  then  it  is  heated  again  at  the  front 
ot  the  glass  pot,  hi  there  is  heat  there  sufficient  to 
eoften  the  gWa  in  that  way,  and  with  proper  tools, 
which  I  need  not  describe,  but  wbiuh  are  something 
lilae  Biigar  tooga,  a  bowl  of  gles>  ia  shaped  out,  thu  aite 
being  determined  with  callipers.  The  optiratioa  is  a 
Tery  nice  ono,  luid  I  nm  told  that  no  one  cuj) 
fci>come  a  glass-blower  who  does  not  take  to  it 
in  early  life.  The  boys  that  gather  are  the  future  glisS- 
blowets,  and  an  adult  poison  attempting  to  take  to  it 
ean  never  accomplish  it,  I  beiieve  experiments  have 
been  tried  by  those  who  have  been  desirous  of  acquiring 
the  art,  but  they  have  failod.  After  ttie  bowl  is  made, 
the  foot  ia  deta«hed  from  the  blow-pipe,  and  tho  foot 
after  being  fashioned  ia  attached  to  the  bowl.  Thesi 
tre  operations  which  it  is  imposiiible  for  mo  to  de- 
scribe by  word  of  month  ;  and  any  words  I  might  use 
would  not  convey  a  proper  idea  of  the  operation.  AD 
the  vessels,  after  ihey  ute  made  in  this  way,  are  carried 
tv  an  annealing  furnace  and  annealed,  with  this  *h(<rt 
notice  I  think  I  must  leave  the  subject  of  Dint  glfi.i*- 
m&kiDii{,  for  1  havu  something  more  pressing  tu  treut.  of, 
and  wkiob,  I  think,  should  daim  precedeni^e,  and  whiiJi, 


I  believe,  will  be  more  useful,  beoaoie  I  ibsll  bs  ibbig 
give  you  practical  hints  whicJi  will  enable  Msisrf  joi, 
who  have  a  turn  for  art,  to  form  beantihl  deomiiii 
glass  f6r  the  adornment  of  your  houses,  or  phcei  i 
public  worship  ;  and  so  by  iheans  of  coltiTaiiig  tUi 
very  beautiful  art,  you  may  make  it  nsefol  also. 

I  will  now  speak  of  the  prooea  by  vhidi  ooloail 
glass  is  made.    Coloured  glass  is  mads  in  tbe  noe  n; 
as  ordinary  glast,  etc^  tiiat  certain  ittatsnxiu 
added  to  colour  it.    It  is  often  said  that  the  wjitej  i 
stained  glass  painting  is  lost — that  the  ait  which  n 
once  known  to  our  forefathers  in  the  middle  ^ei  bl 
been  lost.    Bnt  this  is  altogether  a  mistsks,  thn  ii » 
thing  which  they  did  which  we  cannot  do.   It  im 
that,  after  the  decay  of  medissvalut,  nptosbostN^ 
ago,  the  stained  glass  that  was  made  wuanytluii{t< 
like  that  whicih  it  was  ititeaded  to  imitsts^  vk.tkt()is 
which  adorns  the  ancient  cathedrals  of  Uiii  ud  oik 
lands.    Ton  will  understand  this  if  you  look  it  «■ 
windows  in  the  Temple  Uhurch,  which  ire  eitml; 
good  for  the  time  at  which  they  were  made.  He;  m 
a  decided  advance  in  the  right  din<:tioB  ayoivlilU 
preceded  them.    I  shall  have  to  allude  to  then  >{■• 
well  as  to  other  windows,  in  the  next  lectm  'i*' 
speak  of  the  styles  of  glass-painting.    IauiiotWp» 
ferrinfi  to  them  no#  for  this  reasoh.     i  iMM 
named  Whinstab,  k  barrister,  waa  modiintniMsM 
subject  of  glass-painting,  and  studied  i(ra7M^ 
He  saw  that  there  was  somelhing  wroDtiifc'^ 
ment  t^at  was  being  adopted,  and  he  deoMlfn*' 
how'it  Was  that  the  old  windows,  which  WMa* 
so  many  years,  were  so  different  from  thas^V* 
tations  of  them.    He,   in    oonjonction  *'.*'^ 
Powell,  of  WhiteMiira,  to  whom  we  onM™ 
revival  of  the  anciedit  thode  of  making  gls«i<*^ 
and  malysed  the  eld  ^aa,  to  see  with  «Mi*"' 
oxides  they  were  coloured,  &o.    They  also  "•"■'Jj 
fully  the  method  in  which  they  imagined  the  w  {■ 
was  made.    Mr.  Whinaton  examinHl  <dd  tiiiAaa'* 
subject.     He  read  carefully  a  book  by  a  »nt»»  • 
tniddle  ages,  and  a  translation  Is  gina  is  "*  j| 
pendix  to  a  work  which  he  published.   Itiiiria"''| 
to  see  how  very  similar  the  older  methods  ■>•  fc" 
employed  at  the  present  time ;  yet  there  ■eieU'i''* 
I  will  not  go  through  a  detoriptioa  of  the  ^''"''f'v 
of  their  work ;  however,'  we  owe  them  botk  i '•^ 
debt  of  gtatitade.    Other*  may  have  takes  OF"?'? 
subject,  and  doltbtless  have,  but  the^  wen  tMlM* 
the  field,  and   the  enterprise  and  utelUgtaasW 
Messrs.  Powell  displayed  in  this  matter  sn  '|9*'2 
prais*.     They  have  furnished  ns  hew  to-aW7z 
speciment  of  their  colosiMd  gUsi,  aad  by  **"*j'?^ 
I  hope  to  be  able  to  illustrate  to  vea  ^."~"i 
msnnfaotnring  glass  initable  tat  ehnreh  ^^^^^ 
decorative  purposes  of  all  kinds,  and  ooBtli****"? 
which  is  used  for  domestic  perposas,  andshetT*'*? 
was  that  gradually  stained  glass  painting  '"f'^^SI 
from  about  the  end  of  the  16th  csntary.   "J*!" 


beaotifully  bade.    Bat  it  U  bedsnst 
those    who    revived    glaas-psinliiv 


so  perfect  in  ita  tnannfteture,  asi  •<>  ^.*j^ 
teance,  tiiat  touch  of  the  «*eOt  Of  *«_»^ij 
painting  was  wanting  in  their  worta.  *"J2,  iJ 
were  employed  by  architects  and  oU}en  to  ••"•■J^ 


10  gas  a 


witkof* 


painting  was  wanting  in  their  worta.  ^J^)3, 
were  employed  by  architects  and  oU}en  to 
defects  by  covering  the  glass  in  places  "^ii» 
enamel,  so  as  to  giTeitanniti|aekpprsi*^f'>T°  ^ 
get  the  lustrous  effects  which  theysw^*"^^ 
m  the  windows  of  the  old  artists.  ™.™Stl^* 
to  cause  darkness,  and  to  desttOT  tltatly  •■■  ^^ 
which  they  hoped  to  attain.  .  _aI» 

BTow,  here  is  a  Mrlkider  of  ^l*"^?  ^fiS* 
church  windows.  I  dare  say  that  evM  A  >gj|r^ 
yon  can  see  that  it  is  very  iniparfsBtA  •■  """^ 
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irrei^ItiT  in  ito  rabatonca.  The  cyliiider  U  not  particn- 
larly  tra«  in  its  form,  it  ii  not  even  in  iti  thiokden,  and 
the  glssa  haa  not  been  reflned  with  the  lame  care  aa  that 
which  I  ahoired  yon  jnst  now.  It  ia  full  of  air-babblea 
knd  atrealre;  and  if  yon  look  at  a  person  through  it,  his 
featnrea  wiU  b«  diatorted  in  all  kinds  of  direotiona.  In 
fact,  yon  cannot  see  at  all  distinctly  tiiroagh  it.  Now 
fhia  very  defect  in  the  manufacture  of  glaaa  tat  atained 
windows  la  its  beauty.  If  yon  allow  the  light  to  paaa 
through  a  aheet  of  glasa,  like  thia  fine  apecimen,  it  paasea 
through  it  miinterruptedly,  bat  if  yon  allow  U  to  paaa 
through  this  coarser  glass,  it  is  refhuited,  and  this 
gives  it  its  beauty  and  brilliancy.  Ther*,  again,  is 
another  sheet  of  glaaa  which  will  illostrate  it  better ;  it 
ia  full  of  striae  and  air  bnbblea.  It  ia  interesting  to  watch 
the  course  which  the  change  in  the  manufiicture  of  glaaa 
haa  taken  in  the  laat  thirty  yeara.  All  sorts  of  what  one 
may  call  tricks  have  been  resorted  to  to  produce  the 
effect  of  old  and  partly  disintegmted  glaaa.  It  waa 
foond,  on  examining  the  old  glaas,  that  it  was  full  of  little 
apott,  or  Minute  holea.  I  think  I  told  you  the  reaaon  of 
this  in  a  former  lecture,  that  it  is  becauae  the  glaw  is 
not  perfintly  homogensooa ;  aome  ailioate,  more  alkaline 
than  the  rest  which  compote  it,  haa  disaolved  out,  which, 
yon  will  remember,  it  does  readily  when  water  aoto 
opon  it  slowly,  and  there  is  no  doubt  whatever  that  to 
this  disintagntion  of  a  great  portion  of  the  old  glasa  ita 
pexfly  lustre  and  extreme  beauty  are  <twing.  These 
(rregalarltiea  in  thickness  all  reCraot  light,  and  cause  it 
to  stream  through  the  glass  as  through  a  number  of 
prisma,  and  thoa  we  get  a  more  lustrous  and  beautiful 
effect  than  we  do  when  light  is  allowed  to  peus  through  a 
perfectly  homogeneona  madiara. 

Here  la  a  apeoimen  of  patent-rolled  plata-glaaa,  which 
I  ftllude  to  beoanae  I  think  it  right  to  give  all  the  credit 
to  thoae  who,  by  sdentiflc  means,  have  done  anything  to 
improve  or  advance  this  beautiful  manufacture.  This 
was  invented  by  Mr.  Hartley,  of  Sunderland,  a  glass- 
maker  of  great  intelligence,  who  fbund  out  a  very  simple 
thing,  that  ha  could  ladle  out  from  a  pot  of  gUae  a 
desired  quantity,  and  throw  it  upon  a  table,  and  roll  it. 
Thete  mtrka  which  yoti  aee  are  from  engraved  linea  in 
the  iron  table  upon  which  it  ia  rolled.  Thia  glass  is  very 
lustrov^  and  is  often  used  in  the  manu£icture  of  stainea- 
glasa  Windowa.  Mr.  Hartley  has  alao  done  mooh  in  the 
Improvement  of  coloared  glasa.  I  will  now  dxeoribe  how 
glws  is  ooloured.  Hare  ia  a  piece  of  blue  ghua.  It  ia 
what  ia  termad  pot  metal,  that  ia  to  aay,  the  blue  oolour 
paaaaa  ail  through  the  substance  of  the  glass.  It  is 
made  blue  in  the  pot.  Hare,  again,  is  a  piece  of  ruby 
glaaa,  and  in  it  you  will  aee  atrias  and  irregularitiea  in 
ita  oolonr  which  make  it  ao  valuable  to  the  artist.  This 
glaaa  ia  not  coloured  throughout  ita  substance,  but  is 
nmply  coated  on  the  surface.  There  are  certain  other 
glasse*  which  can  be  coated,  for  instance,  blue  glasa 
aan  b*  ooatad,  because  oxide  of  cobalt  when  used  in 
qutntity  imparts  a  very  deep  blue  oolonr  to  the  glass, 
ao  that  you  oan  have  a  thin  film  of  it  covering  white 
glaaa,  and  producing  a  deep  blue  colour.  Again,  greens 
and  porplea  also  can  Jbe  coated,  and  they  are  all  of  them, 
I  beUev«,  to  be  obtained  coated  either  in  thia  countn^ 
or  from  abroad.  But  ruby  ia  aiwaya  a  coated  glaas.  If 
you  look  at  this  apacimen,  you  will  see  that  it  is  per- 
fectly opaque.  It  does  not  look  like  gbits,  but  like  a 
piece  of  red  sealing-wax ;  it  is  coloured  with  the 
lub-oxide  of  copper.  When  the  workman  ia  making 
a  disc  or  cylinder  of  ruby  glaaa,  be  gathera  upon 
the  end  of  his  blow-pipe,  first,  a  piece  of  ruby  glaas, 
which  ia  like  this  opaque  glass,  and  then  on  the  outside 
he  gathera  a  quantity  of  white  glass.  He  knows  how  to 
take  the  two  glasaca  in  proper  proportions,  so  as  to  harp 
a  proper  thickness  of  white  and  of  ruby.  He  then 
blows  and  gets  a  globe,  or  cylinder,  which  is  composed 
of  white  gloss  covered  with  8  very  thin  film  of  ruby 
glaaa ;  and  it  is  only  when  this  ruby  glass  is  aeen  spread 
ont  thin  that  you  are  able  to  see  ita  ruby  colour. 

Here  again  ia  the  material  naed  n  maldng  aaothar 


kind  of  rdby  oiMs,  whick  ia  very  beautiful.  Thia  is  ruby 
made  with  anda  of  gold.  Here,  you  aee,  ia  a  mass  of  red 
^aaa,  not  partionlarly  brilliant  in  colour,  which  ia  mada 
in  the  ghisa-pot,  and  great  care  is  required  in  its  maun- 
faoture,  for  if  is  heated  too  much  the  oxide  of  gold  is 
destroyed,  and  is  reduced  to  a  regnlixed  state,  and  metallie 
gold  doea  not  oolour  ^laaa.  A  piece  ofthis  glass  is  attached 
to  a  Uow-jripe,  just  m  the  same  way  as  Uie  other,  and  is 
coated  in  the  same  way  witii  plain  glaas.  I  hope  to  have 
a  small  piece  of  this  gold  ruby  here  next  week,  that  yon 
may  see  its  beantifiil  oolour.  I  will  proceed  now  to  th« 
subject  of  stained  glaaa,  or  glaaa  painting,  and  leave  to 
my  next  lecttfre  the  oolouring  of  glass  in  the  mass, 
becanm  next  week  We  shall  be  able  to  make  some  coloured 

faas  in  small  qnantitiea ;  and,  having  the  electric  li^ht, 
shall  be  better  able  to  show  you  how  the  white  glass 
ja  coloured  then  than  I  can  do  now.  I  could  not  com- 
mence ttie  deaoription  of  thenefliod  of  ataining  or  paint- 
ing glass  withoat  AM  mentiomng  fhe  way  in  which 
^ass  is  coloared,  batense  yon  will  see,  idten  we  oome  to 
treat  of  tbs  mannfhofure  of  atained  glass  wtndowa,  thi^; 
.ther6  ia,  properly  spiMking,  n6  ataining  whatever  except 
in  one  inatanoe ;  it  u  aimfdyfainting.  It  is  called  stained 
gfaai,  but  thia  is  an  lAoorreot  name  for  it  This  piece  of 
glaaa  ia  not  atained ;  it  ia  oe«tad  with  coloured  glaas. 

I  have  here  a  piece  of  yellow  glaaa.  Itia  atained  with 
oxide  of  ailver,  and  thia  is  really  the  only  stained  glass 
which  is  aaed  in  windows.  Other  glanea  an  either 
coloured  ttuooa^ioat  thsir  aobatanoe,  or  are  coated.  I 
ahall  thia  evening  illostrate  the  method  of  ataining 
yellow  ghiaa.  Thia  little  furnace,  wliich  you  aee  here, 
win  be  uaed  for  the  purpose.  I  shall,  I  hope,  be  able  to 
show  you  also  a  method  by  which  a  ruby  stain  can  be 
obtained.  Uilver  stain  varies  from  a  light  straw  culour 
to  a  deep  orange ;  but  a  ruby  stain  is,  as  ita  name  im- 
plies, a  true  red.  Here  ia  •  piece  of  glass  which  w«s 
coloured  with  a  rul^  stain  in  this  muffle,  but  as  the 
heat  was  allowed  to  become  too  great,  there  has  been  a 
little  metal  redneed  hare,  which  spoila  the  colour  in 
pa^ta.  It  ia  vary  inattwttive  to  examine  thia,  because  It 
shows  the  hnpoituicd  sf  attending  to  temperature  in  all 
these  operations.  In  iteking  a  stained  window,  the  first 
thing  to  be  done  Is  to  make  the  design.  Here  are  »ime 
aketohea  of  various  deaigna  for  windowa ;  these,  as  well  as 
everything  pertaiUng  to  atained  glaaa  nano&oture,  have 
been  lent  na  by  Meaara.  La  vera,  Bamutd,  and  Westlake, 
of  EodeU-atreet,  iMala  who  hold  a  very  high  position  aa 
glasa  paintera ;  it  ia,  therefore,  quite  unnecessary  for  me 
to  make  aay  oommenta  on  the  merit  of  their  worka. 
The  first  thing  to  b*  4one  ia  to  make  the  deaign.  After 
that  the  woriting  drawings,  or  large  cartoons,  are 
drawn  by  the  tfwt.  You  aee  here  a  aeriea  of  them, 
which  have  been  used  in  the  manufacture  of  a  stained 
glaaa  window,  aind  here  is  the  window  which  waa 
executed  from  them. 

The  various  black  lines  which  you  aee  are  lead  linea. 
When  a  cartoon  is  finished,  tracings  are  taken  from  it, 
and  thus  you  see  how  easy  it  woiud  be  for  anyone  who 
has  a  talent  for  drawing  to  make  first  a  ;mall  sketch, 
and  afterwards  to  make  the  large  cartoon.  Aa  to  the 
taste  required  and  the  style  to  be  adopted.  I  will  not  say 
anything  to-ni|^,  as  I  am  now  simply  speaking  of 
manipulation.  There  is  nothing  easier  than  for  a  person 
who  can  draw  to  enlarge  the  drawing  afterwards.  A 
tracing  is  made  of  the  whole  and  of  different  parts  of  the 
windowa,  and  it  ia  from  theae  tracings  that  the  glass  used 
in  the  window  is  cut  One  tracing  will  serve  both  for 
catting  the  pieces  of  glass  required  to  mnko  up  iho 
window  and  also  for  performing  the  operation  of  leading, 
of  which  you  see  a  sample  here.  Here  are  the  pieces  of 
glass  which  were  laid  upon  this  tracing.  It  is  very  easy, 
when  they  are  cut,  for  tise  workmen  to  lay  them  down 
in  their  places  and  join  them  together  by  means  of  these 
pieces  of  lead,  in  the  way  which  I  will  presently  show  you. 
I  now  come  to  themost  interesting  and  importantof  all  the 
operationsaOer  the  cartoon  is  drawn,  that  is,  the  painting 
of  tha  glMS.  Csrtaln  aubatancea  are  naed  for  the  purpose 
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of  paintiiig  on  glass.  Here  yon  see  certain  dark  lines, 
indicating  the  shape  of  the  design.  If  it  were  a  rtMette 
or  a  fiice,  it  would  be  outlined  in  just  the  same  manner. 
Mr.  Yeoman,  an  artist  firom  ilessn.  Larers,  has  been 
kind  enough  to  come  here  this  eyening,  and  he  will 
illustrate  we  work  before  you.    He  will  take  a  piece  of 

glass,  which  he  has  got  ready  for  the  purpose,  uid  will 
liow  yon  how  the  manipulation  is  performed.  Ho  will 
Sat  upon  it  a  colour,  the  oompositton  of  which  I  will 
escribe,  and  afterwards  I '  will  pat  -it  into  this  mufBe, 
and  fire  it  before  yoo.  The  material  with  which  Mr. 
Yeoman  is  goino;  to  paint  is  opaque.  It  is  quite  clear 
that  if  much  of  that  material  were  used,  the  transparency 
of  the  glass,  the  property  for  which  we  most  prize  it, 
would  be  destroyed.  Therefore,  an  artist  who  knows 
his  work  is  as  sparing'  as  he  can  be  in  the  use  of  this 
material,  provided  he  can  produce  the  effect  which  is 
desired.  The  material  is  made  of  varioas  oxides  of  iron 
which  are  infasiUe,  which  do  not  enter  into  chemical 
combination  to  any  appreciable  extent  with  the  fiaxea 
employed,  but  which  are  simply  held  in  suspension  by 
them,  and  which  are  fixed  on  the  glass  when  the  flaxes 
ate  fused.  There  aredifferentwaysofmaking  fluxes,  and 
in  my  supplemental  lecture  I  shall  have  an  opportonity 
of  showing  you  new  methods  of  making  them,  by  which 
they  can  be  easily  produced  and  rendered  venr  fusible ; 
and  where  the  fiux  is  required  to  be  oolaared  so  as  to 
be  transparent,  it  can  be  so  composed  as  to  insure  this 
effect  at  the  temperature  which  is  at  our  command.  The 
bases  of  most  flaxes  are  borax  and  oxide  of  lead.  Borax 
is  a  substance  which  renders  the  gliss  fusible,  and  so 
also  is  red  oxide  of  lead.  Many  prefer  to  use  the  lead 
and  the  borax  in  chemical  combination,  and  for  thia 
purpose  they  precipitate  a  solation  of  common  borax  by 
a  solution  of  l«id  nitrate,  and  they  then  get  a 
lead  borate,  which  makes  an  exceedingly  good  flux; 
but  there  is  always  a  drawback  to  the  use  otl 
borax  as  a  flux  for  painting  stained  glass  windows.  I  do 
not  know  whether  you  have  ever  noticed  it,  but  if  yon 
look,  yon  may  notice  on  the  outside  of  many  modem 
church  windows  a  white  mildewed  appeaianue  upon  the 
dark  hrown  colour  with  which  the  glass  is  painted.  Ii 
the  glass  by  any  accident  gets  phu^ed  the  wrong  side 
outwards — and  that  sometimes  does  happen  when  it  is 
painted  on  the  wrong  side — the  painted  portion  is  exposed 
to  the  action  of  the  weather ;  this  and  the  moisture  m  the 
air  causes  the  borax  to  dissolve  slowly,  so  that  the  flux 
which  flxes  the  colour  upon  the  glass  is  to  a  great  ex- 
tent destroyed.  I  have  seen  many  works  of  really 
distinguished  artisia  in  which  some  of  the  lines  and 
shading  of  the  iaces  have  disappeared  altogeUier,  owing, 
no  doubt,  to  the  fluxes  being  made  soft  with  too  much 
borax.    Many  glass  painters— at  least  it  used  to  be  so 

San  ago— are  pleased  to  see  their  fluxes  come  out  of 
e  oven  bright.  Now  I,  on  the  contrary,  would  rather 
not  see  them  come  out  bright ;  I  would  rather  see  them 
come  out  dull,  for  that  is  a  proof  th^  are  not  too 
fosible,  and  is  an  earnest  that  ihey  will  last  a  much 
P^reater  length  of  time.  Different  substances  are  used 
m  thrae  paints.  For  instance,  that  which  Mr.  Yeoman 
is  using  is  made  of  dark-coloured  oxide  of  iron. 
Here  is  some  in  this  bottle.  He  is  mixing  it 
with  some  sticky  material— gum  can  be  used, 
or  sugar  and  water;  spirits  of  tar  is  sometimes 
used,  and  various  materials  are  employed  for  causing 
these  flaxes  temporarily  to  adhere  to  the  glass  until  they 
ate  burnt  in.  I  cannot  here  tell  you  the  reUtive  advan- 
tages of  these  materials,  nor  why  one  is  used  in  prefer- 
ence to  another  in  a  particular  kind  of  work.  If  any  of 
you  take  to  glass-painting  as  an  amusement,  you  will 
soon  find  oat  the  substance  best  suited  to  year  wanto 
as  a  vehicle.  Here  is  the  piece  of  glass  which  Mr. 
Yeoman  has  painted.  You  see  the  imperfect  state  in 
which  it  is ;  the  background  is  stopped  out,  the  glass  is 
eovered  with  a  sort  of  fllm,  but  there  are  Inwht  spots  in 
it.  Mr.  Yeoman  will  work  away  with  a  stiff  braiut,  and 
brash  out  the  high  lighU  and  than  he  win  shade  it :  and 


when  it  is  flnished  I  will  shoir  it  to  you,  and  then  n 

will  put  it  into  the  muffle.    If  we  desired  to  itain  tbs 

lea^  and  make  a  portion  of  it  yellow,  the  wty  to  ^ii 

would  be  by  applying  to  it  the  silver  stain  which  I  htn 

already  alluded  to.    There  are  different  kinds  of  bIts 

stain.    The  silver  stain  used  formerly  was  made  lij  malt. 

ing  together  some  antimony  and  silver,  throwing  Ha 

into  water,  and  then  grinding  down  the  mixtare  to  i 

fine  powder.    This  was  mixed  with  some  Venetiu  i^ 

(not  that  the  Venetian  red  had  any  other  effect  Uun  tbl 

of  keeping  the  particles  distributtrd,  and  pieventijig  lliei 

from  settling  in  the  vessel  in  which  the  stain  wai  miiuil 

Some  adhesive  material  was  then  added  or  not,  u  ni 

desired,  before  its  application  to  the  glaai ;  but  gmi  a 

objevtionable,  because  it  hinders  the  ozidatioa  of  fk 

silver  until  after  some  leng^  of  time,  for  the  jf»Kt 

of  carbon  in  the  gum  reduces  the  oxide  as  it  ii  toimi. 

or  prevents  oxidation.    The  better  way  it  to  floit  a 

such  a  stain  with  water  simply,  and  to  allow  to  iij- 

The  oxide  of  silver  it  is  that  stains  the  glaai,Di<t^ 

metallic  silver.      It  has  been  said,  I  think,  that  & 

Humphery  Davy,  at  one  time,  had  the  idea  tint  cffliii 

particles  of  metal  were  held  in  a  sort  of  aolition ■id' 

glass,  and  caused  it  to  be  coloured,  bat  I  think  ^^ 

IS  altogether  given  up,  and  that  we  are  all  of  utp"' 

that  it  is  to  the  presence  of  metallic  ozidfs,  fanuf 

distinct  silicates,    that    stained    glass  own  ^  ff" 

ticular  colour.    The  silver  here  put  on  is  •  *^ 

state   must   be    oxidised,  and  then,  when  it  ttttaa 

oxidised,    it   strikes   a   colour    in   the  l^f  JV* 

piece  of  glass  here  is  stained  with  anoths  Sia  iw  ' 

Messrs.  Layers'  esteblishment.    That  on>(>  '^*'! 

fired  in  their  kiln,  and  here  is  some  of  theM>"^ 

have  pat  on  a  piece  of  glass,  which  we  wfflfa^ 

the  muffle  geto  sufficientiy  hot.     Heresietmo**"* 

specimens  of  stains  which  have  not  been  bA  wi  °> 

which  is  opaque  and  another   is   truufSRo'i  j^ 

firing  both  will  stain   the  glass  yellow.    ^^'P* 

with  this  transparent  stain  is  coloured  a  diitx  r"^' 

There   are    certain    mechanical    advantages  in  M^ 

this  stain,  for  instance,  the  glass  painter  ii  "^ 

to  see  the  effect  produced  by  the  ydlow  in  the  p^ 

where  he  wishes  to  have  a  yellow  colonr  •""^r'j 

The    composition    of  this  stein    is   a  leciet  <>>» 

am  not  in  possession  of;   it  belongs  to  Mr.  ^f^ 

Here  are  other  transparent  stains,  which  I  ^i*^^!? 

of  and  used  for  years.    I  can  cover  a  piece  of  gl"*  '^ 

this  colourless  liquid,  dry  it,  place  it  in  the  fiiniMa  ^ 

bring  it  out  stained  yellow.     I  think  it  best  to  tabt^; 

silver  in  the  form  of  a  solation  of  a  silver  salt,  aDii> 

prefer   to  use  the  nitrate  of  silver,  or  common  n<* 

caustic,  dissolved  in  water.    If  I  put  that  >o'«"^" 

the  glass,  and  allow  the  water  to  evapont^  I  <>|. 

then    a    thin    deposit   of    nitrate    of   ains.    '> 

action    of    heat    upon    that    is    to    ^"^^J^^Jh 

nitric  acid,  which  is  in  combination  with  the  oi*  ■ 

silver  in  the  nitrate,  and  as  soon  as  that  ^''""^"TZ 

takes  place,  which  it  does  very  rapidly  at  a  much  »« 

temperature  than  I  have  here,  then  the  oxide  ofai 

does  its  work,  and  stains  the  glass.     In  makmg  "^ 

glass,  one  ought  to  be  parti^darly  careiul  not  to  t^ 

the  temperature  to  rise  too  high,  beoauae,  if  joa  <1A  r 

get  an  effect  produced  which  you  will  see  •'^.°'™fij 

this  piece  of  glass.    If  you  examine  it,  yon  will ""  ^ , 

it  has  become  opaque  in  parts.    When  this  '"PP^J^v, 

always  a  defect,  it  is  said  that  the  glass  ia  rolpbnrw"^ 

this  happens,  but  that  is  not  really  the  »«■  /^, 

no  sulphide  formed.    If  yon  go  on  heating  "^  8*fJ 

a  higher  temperature  than  is  rvquired,  yuu  wiU  ^ 

the  oxide,  and  have  metallic  silver  •'^l*"  .  '  ,^  jja 

body  who  has  managed  a  kiln  knows  that  thu  i"  ^ 

happens.    Here  is  another  iUustration  "^^^^ 

of  thing.    In  this  case  copp»  oxide  was  ia«« »  ^ 

the  glass  ruby,  but  the  reduction  has  gone  w»»|j  ^ 

copper  has  been  left  on  the  surfiwe  of  ^  S^^,^ 

rogulina  state.     Here  is  the  leaf  whici  J"- *^ 

'  baa  painted  and  shaded.    I£Iw«»to«l)>«>»»"^ 
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'Would  come  off  enrily ;  bat  presently,  when  it  has  been 
fired  in  the  mafBe,  and  heated  to  •  doll  red  heat 
for  •  short  time,  the  flaxes  will  be  melted,  and 
the  coloar  which  was  combined  with  the  flaxes  will 
be_  indelihiy  fixed  upon  the  glass.  You  notice  that 
this  part  is  white,  or  nearljr  white.  Mr.  Yeoman  will 
now  pat  on  a  portion  of  it  some  silver  stain,  so  that 
when  it  comes  out  of  the  muffle  it  will  be  yellow  where 
the  stain  has  been  applied.  If  I  have  not  time  this 
evenaiag  to  show  yon  the  process  of  staining  mby,  I  will 
show  it  yon  in  my  supplementary  lecture,  lMcaa«e  I  shall 
have  the  muffle  here  again  to  illustrate  the  way  in 
which  these  very  beantifol  photographs  are  transferred 
to  and  fixed  on  enamel,  bjr  a  process  wnich  Mr.  Solomonf, 
of  Red  Lion-square,  has  invented.  I  shall  then  diow  yon 
that  process,  and  describe  it  in  all  its  stages. 

After  the  glass  has  been  painted  and  find,  there  re- 
mains the  process  of  patting  it  together.  I  shonld 
mention,  however,  that  in  executing  a  lai^  figure,  like 
those  you  see  on  the  drawings  before  you,  a  glass 
easel  is  employed.  It  is  made  of  a  large  sheet  of  ttiick 
s-Iass  placed  upon  a  frame,  and  then  the  glass  for  the 
figore,  after  it  has  been  out  to  the  proper  shape,  is  caused 
to  adhere  to  the  plate  of  glass,  bo  that  the  artist  is  able 
to  see  through  it  and  stiufy  properly  his  effects.  He  can 
paint  the  figure  as  a  whole,  and  shade  it  until  the  effect 
produced  is  in  accordance  with  the  original  design. 

Andnow  wecometo  leading.a  veiyimportantpart  in  the 
man  ufacture  of  a  stained-glass  window,  for  it  is  that  which, 
when  well  done,  ensures  its  durability.  Here  are  some 
pieces  of  lead  in  the  first  stage  of  the  process,  and  yon 
notice  how  pliable  they  are.  A  conscientious  glass- 
painter  always  takes  care  to  get  the  best  lead  he  can, 
free  from  tin  or  sold«r,  because  any  admixture  of  such 
metals  impairs  its  pliability.  Here  is  an  iron  mould, 
the  construction  of  which  I  need  not  stay  to  explnin ; 
a  series  of  these  strips  are  cast  together,  the  mould  is 
then  opened,  and  they  are  turned  out,  being  in  the  shape  of 
this  one,  and  called  carms.  They  are  then  passed  throngh 
what  is  called  a  vice,  which  makes  certain  marks  on  ue 
core  of  the  lead,  and,  at  the  same  time,  draws  it  out  to 
about  four  times  the  length  it  was  when  first  cast.  Here 
are  some  so  drawn  out;  they  are  of  great  substance, 
strong  and  thick  at  the  back,  bnt  narrow  in  front, 
in  order  that  they  may  interfere  as  little  as  possible 
-with  the  light.  There  are  some  narrower  than  any 
I  have  hpre,  and  they  are  used  for  the  finest  parts  of  the 
-work.  In  som6  cases  even  eyes  have  been  uaded  into 
the  &ce ;  the  lead  used  for  Uiis  purpose  is  called  string 
lead.  If  yon  notice  there  are  utUe  marks  along  the 
lead,  which  are  formed  by  the  vice,  the  cheeks  of  which 
are  movable,  so  that  in  the  same  vice  yon  may 
form  pieces  of  various  degrees  of  strength  and  thick- 
ness by  changing  the  i^eeks.  You  will  not  have 
much  difficulty  in  understanding  how  easy  it  is  to  work 
-with  such  a  pliable  material  as  this,  to  encircle  the 
pieces  of  glnss  and  to  tie  them  together.  The  workman 
pats  a  piece  of  glass  down  on  his  cartoon,  encircles  it 
with  lead  thus;  he  then  cuts  off  the  ends,  and  fastens  into 
it  another  piece  of  glass,  thus  fixing  it  down  with  nails 
nntil  the  soldering  time  comes,  when,  of  course  the  joints 
axe  all  soldered  together.  The  soldering  is  accomplished 
by  using  a  "  aoldering-bit,"  which  is  very  different  from 
that  which  plumbers  use  in  mending  a  water-pipe  which 
has  barat.  It  is  of  copper,  pointed  in  form,  and  around  it 
ia  a  ring,  with  gas-jets,  which,  being  lighted,  keeps  it  hot, 
and  then  with  a  little  piece  of  soldo:,  the  lead  being  first 
scraped  clean,  the  joints  are  easily  made,  for  the  bit 
nielta  the  solder.  The  operation  is  &cilitated  by  patting 
on  the  joint  a  drop  of  a  liquid  made  for  the  purpose, 
consiKting  of  a  solution  of  zinc  in  muriatie  or  hydro- 
chloric acid. 

The  stained  glass  window  is  now  all  put  together,  and 
the  only  thin^  that  remains  to  be  done  is  to  cement  it. 
The  window  la  laid  down  upon  a  fiat  table,  and  a  mixture 
is  carefully^  robbed  in,  so  as  to  fill  up  all  the  interstices, 
Varioaa  mixtures  are  used  for  this  purpose.    Years  ago 


whitening  and  oil,  sometimes  whitening  mixed  up  with 
the  dregs  of  old  paint  pots,  and  sometimes  plaster  of 
Paris  was  used.  I  think,  however  g^ood  these  may  be, 
that  it  would  be  better  to  use  a  soluble  silicate,  for  that 
would  adhere  to  the  glass,  and  render  the  stopping  more 
durable  and  moreeffeotive  in  keeping  out  wet.  However, 
that  sttU  remains  to  be  tried ;  it  is  only  a  hint  which  t 
throw  oat  for  the  benefit  of  any  one  who  may  be  disposed 
to  try  it 


AHHTTAL  DTTEBHATIOVAI BZHZBITIOVS. 


The  offices  of  the  Commissionen  are  at  Upper  Ken- 
sington-gore, London,  Vf.,  Mojor-General  Scott,  O.B., 
secretary, 

Jewellary.— A  superb  and  valuable  neddaoe  and 
bracelet,  completed  by  Messrs.  Oaaa,  of  Begent-street, 
for  his  Highness  the  Eh£dive  of  Egypt,  enriched  with 
1 26  fine  bnlliants,  and  containing  nine  ancient  gold  coins, 
of  great  rarity,  of  Arsinoe,  Queen  of  Egypt,  wife  of 
Ptolemy  11.,  wlu>  reigned  abont  three  centuries  before 
the  Christian  era,  hus  been  recently  added  on  loan  to 
the  jewellery  galleries  of  the  Exhibition.  On  the  reverse 
of  each  coin  there  is  a  double  comooopise. 

Boyal  Albert  Hall.— The  second  series  of  people's 
concerts  was  brought  to  a  close  on  Tuesday  last  lliese 
concerts  have  been  a  success,  and  no  one  who  has  seen 
the  attentive  and  appreciative  audiences  that  have 
gathered  week  after  week  but  must  feel  that  the 
desire  of  the  promoters  to  increase  the  love  of 
good  mntic  in  the  people  is  being  realised,  and  that 
they  have  succeeded  in  a  far  more  difficult  matter,  that 
of  affording  the  public  the  opportunity  of  hearing  and 
enjoying  it  at  a  very  small  cost.  For  threepence,  the 
pnce  of  a  pint  of  beer,  to  make  an  every-day  comparison, 
anyone  can  indulge  for  a  couple  of  hours  in  an  intelligent 
and  ennobling  recreation,  A  new  series  commences  on 
Monday  next,  and  will  be  continued  every  Monday  until 
further  notice,  the  price  of  admission  bong  farther  re- 
duced to  sixpence  for  three  persons. 


SXHIBITIOVS. 


MOSCOW  POLYTECHNIC  EXHlBmON. 

The  International  Polytechnic  Exhibition  of  Moscow 
is  different  from  most  preceding  exhibitions,  inasmuch 
as  it  does  not  include  fine  arts,  and  ia  more  particularly 
devoted  to  those  specialities  which  relate  to  daily  lifo 
and  its  practical  wants.  It  is  intended  to  represent  a 
consecutive  series  of  economic  appliances,  the  results  of 
the  influence  of  science  on  practice.  Not  only  models 
worthy  of  imitation  in  the  respective  spheres  of  domestic 
economy,  trade,  and  industrial  art,  but  also  illustrations 
of  all  the  ways  and  means  by  which  the  best  results  may 
be  obtained  tiierein,  are  included.  The  Russian  Oovem- 
ment,  through  the  Imperial  Commission,  have  stated 
that  the  great  object  of  the  exhibition  is  the  education 
of  the  Russian  people,  by  fall  expbnatory  information 
and  practical  iUostrations,  Thus  it  forms  a  kind  of 
temporary  museum,  which  excludes  all  useless  repetitions 
of  the  same  objects,  the  aim  of  its  promoters  being  to 
represent  as  intelligibly  and  clearly  as  possible,  a  picture 
of  the  present  state  of  the  varions  departments  of  prac- 
tical art  and  science,  to  make  its  contents  easy  of  access 
and  interesting,  not  only  to  tiiose  apedallv  concerned, 
but  alsoto  tiie  mass  of  tlie  public,  and  to  aid  in  bringing 
abont  further  serviceable  results. 

All  competition  among   the    exhibitort  has   been 
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excluded.  T)ie  Conaflw^o^  i»  ita  pregmnitw  ex- 
pressed its  desire  that  aU  e^hiJ^Uora— Butswn  oars 
especittljy —"  should  t»ke  p«rt  in  the  exhibitioB, 
not  wiih  the  object  of  eimfving  tlieix  produota 
vith  thuse  of  otberit,  bat  for  tite  pnrpooe  of  acquitinting 
the  public  with  tbo«0  vayg  «9|  meane  vhich  certain 
munuf'itctureii  poaa«sa  fox  ^  atfaiinipant  of  the  beat 
possible  results." 

'i'he  day  fixed  for  the  opening  of  the  exhibition,  the  86Ut 
Hay  accoi  ding  to  the  old  style  of  racketing,  still  in  use 
in  Kussia,  or  the  11th  June,  according  to  the  new  style, 
adiipted  by  every  other  European  nation,  waa  the  two 
hundredth  anniversary  of  the  bir^  of  the  Emperor  Peter 
the  Oreat.  The  exhibition  was  made  to  partake,  therefore, 
to  a  certain  extent,  of  a  festival  in  his  honour,  and  the 
£nt  section  of  it  is  devoted  more  particularly  to  j^is 
memory,  fhe  city  of  Moscow  i»  ihe  great  commercial 
capital  of  Buasia,  and  ita  fonndation  dates  from  the  14th 
century.  It  is  connected  with  St.  Petersburg  by  a  line 
of  rail,  opened  in  19S1,  and  other  railways  connect  it 
with  the  Baltic  and  neighbonriAg  countries.  Over  most 
of  these  lines  of  rail  special  ftcilitiea  and  reduced  rate« 
and  fares  were  accorded,  both  for  the  carriage  of  goods 
and  pnssengers. 

The  exhibition  Is  divided  into  ibe  Ifbllowing  sectiona: 
— Historical,  SaHne,  Uilitarr,  Selwstupol,  Oeologo- 
Hincralogictd  and  'iimiI^f,  ^golo^cal  Botanical  (uu) 
Borticultaral,  Agricultarel,  Arboriciiltoral,  Architec- 
tur!il,  Technical,  Technological,  Applied  Physics,  Manual 
Labour,  Printing,  Railway,  Manufacturing,  Aatroooinical, 
Educational,  Medical,  and  Domeatic  Economy. 

Generally,  it  Btay  Ue  aaU  tliat,  i«  the  whde,  it 
ia  a  suocesa.  Being  tba  flrat  of  ita  kind  in  Buisia, 
there  has  been  great  delay,  whicdi  nosaihly  could  not 
be  helped,  and  fpreat  eoBfuaoa,  wfaicA  cmly  experience 
can  avoid.  The  exhibition  ia  not  a  veij  intereating 
one  to  foreigner*,  beoanae  of  the  rulea  which  have  been 
referred  to.  France,  whioh  appointed  an  imp"""'  oom- 
mission,  sent  notiiing. 

BbITISI^  TlXHTBITg. 

The  British  exhibita  were  got  togeCher,  aa  will  be  re- 
membered, under  the  auopicea  of  the  fiooiaty  of  Arts. 
To  a  committee — consiatiBg  of  Lord  Henry  Q.  Lennox, 
M.P.,  Chairman  of  Coon^of  thefiodaty  of  Arts;  the 
Eight  Hon.  the  lord  Mayor;  G.  C.  T.  Bartley,  Esq.; 
Frank  Buckland,  Esq.,  M.D.,  Inspector  of  Fisheries; 
Andrew  Cassels,  Esq. ;  Edwin  Chadwick,  Esq.,  C.B. ; 
Hyde  Clarke,  Esq. ;  Henry  Colo,  Esq.,  C.B. ;  Gabriel 
Kamensky,  Esq. ;  Edwin  Lawrence,  Esq. ;  Sampson  S. 
Lloyd,  Esq.,  President  of  the  Association  of  the  Cham- 
bers of  Commerce  of  the  United  Kingdom  ;  W.  P. 
Marshall,  Esq. ;  Lieut.  Monkhanof ;  Andrew  Murray, 
Esq. ;  Donald  Nicoll,  Esq. ;  Pmfeasor  Owen,  F.B.8. ;  P. 
C.  Owen.  Esq. ;  Samuel  Bednvve,  Esq. ;  Major-Gen. 
l^cott,C.B. ;  Thomas TatOing,  Esq.;  Hiyor  De  Winlon ; 
Seymour  Teulon,  Esq.,  Vioe-Chairman  of  Council ;  with 
P  Le  Neve  Foster,  Eaq.,  M.A.,  and  Bev.  Baail  Popove,  as 
Secretaries — the  Imperial  Commisaiaa  entrusted  the  se- 
lection of  exhibita  and  the  allotment  of  apace.  Some 
large  firms,  aa  Messrs.  Piatt  and  Co.  aad  Meesn.  Howard 
and  Co.,  who  had  agents  at  Moscow,  applied  through 
them ;  but  the  greater  number  of  the  British  ezhibit<»8 
have  been  admitted  by  the  London  Oommittee.  llie 
tota,!  number  of  exhibitors  is  not  large,  bnt  when 
the  distance  is  considered,  aa  well  aa  the  lundranoes  to 
business  caused  by  the  high  custonia  tariff,  it  may  be 
considered  that  a  fair  retuni  resalted&«>m  the  labour*  of 
the  Committee. 

A  catalogue  haa  been  publiahed  by  MeMra.  J.  M. 
Johnson  and  Sons,  3,  Ceatle-street,  Holbtm. 

The  following  is  a  brief  summary  ot  the  Britiafa 
exhibita: — In  the  hiatorical  section,  one  of  the  con- 
tributions towarda  iUuatisting  the  lift  aad  tiitea  oi 
Peter  the  Great  waa  sent  from  Enriand,  in  th»  shape 
of  a  picture,  exhibited  by  Mr.  Albert  Dixon,  of  10, 
Bedford-row,  HoUmih,  LowIqb.    It  ia  •  p«rtnit  oi 


Peter  tlM  Oreot,  painted  fom  m  by  jota  Kifibki. 
lliia  aMiat  was  a  pupil  of  Claa*.  H«  *a(  hn  in  IMl 
and  died  at  Nuremberg  in  1740.  He  «•  amfsnd^ 
Qeimaa  and  S»iH  biognphor*  to  Bmbraadt  lU  V» 
dyke.  Ilia  powers  were  almost  emif  ned  to  portniisa. 
Be  waa  appointed  painter  t»  the  EopeKir  Jmi|iIi  i 
Austria.  It  i»  stated  tbat  Peter  the  Onat  miiki  kia 
to  enter  bisaernoe  and  go  to  Peterabnigh, kat  At  Uh 
waa  declined. 

In  the  murine  Motion,  it  ia  to  be  regi^itd  tU  Ik 
Britiab  contributions  are  so  few.  when  they  tofix  km 
bMn  at  once  not  only  Bu  neroua  but  pn-eniasoL  lleaa 
Mit<^eU  and  Co.,  of  tfewcaatle-on-Tyns,  aUiat  tn 
series  of  modela  and  haU-moddf  of  steua  sal  nk* 
veeaala. 

Amongst  the  Biititb  eontriirationato  ttie  wU»ij» 
tion  are  machine  toola  uaed  is  ths  iaiportKitBUife- 
ture  of  riflea,  by  Meaara.  A.  Muir  and  Co.,  of  6>liai 
Mr.  Dongall  also  aenda  aima,  illuatrating  ths  xKiinMl 
impiovementa  with  respect  to  the  arrugsauab  tii* 
breech,  and  the  masofacture  of  apoiting  urnnmilii*  i 
specimen  oi  the  Soper  military  breech^oadisg  nd* 
hibiUid  haa  hem  loaded  and  fired  6«  tuw  ia  • 
minute ;  it  haa  also  beien  looided  and  ttred  *itk  i  eN| 
of  itOO  graina  of  beat  gpupowdw,  and  frar  law 
prqiectuiM,  waghing  1,920  gniins,  vithoot<ai|iM 
slightest  injury.  It  has  inaed  sncotaafallf  '^"T!" 
aaad  teat  wd  exposure  teat,  without  iiHiunwi  m 
ita  action.  „ 

Agrioultural  imdameota  are  well  repwtrt***^ 
Clayton  and  fihntueworth  eohibitportablidtfilP* 
aiutabla  for  agricultural  purpoaea,  with  »gwH>*^ 
machine   and   double    eom-gtinding    aA.  ■'■■* 
Howard,    of  Bedlord,  also   exhibit,  in  u  W",* 
their  own,  a  collection   of   their  well-kBua.  ^* 
ment(.     Meaers.    Kearaley,    of  fiipon,  etUti  «** 
machinea  of  their  make — a  combinea  niowtruixi^ 
whioh  won  a  irat  priae  at  Berlin,  a  o"^*"^^ 
reaper,  and  a  self-ialong  corn-reaper.    Xean  v^ 
diow  one  of  tiieir  patent  ateam  thruhiag  bk»* 
and  a  poitaUe  steam  engine,  the  furnace  of  v^*^ 
the  TalBaUe  quality  of  oonaoming,  not  only  co4  *■* 
turf;  tc,  but  alao,  where  theae  are  acsroe,  *»' ""J 
Theee  and  the  oth»  British  exhibits  give  »•"""; 
QiB  finest  qualiliea  of  Engliah  agricottnial  »*^ 
and implemsnta.    Valuable  fiax  and  l>«»*™frS 
breakers,  scntdiers,  and  aoftenoa,  are  axhiUw  "J  *', 
CoUyer,  of  London  ;  the  introduction  of  "X*^  ' 
this  class  into  the  flax  and  hemp  trade  Im,  "•■; 
years,  eSeoted  a  complete  revolution,  and  had  •^r'^ 
effect  on  the  markeU  for  the  raw  material,  ai  '™V 
the  fabrics  produced  from  it.    Measn.  Biyan,  Un»» 
W.tt,   and   Co.    exhibit  a   com    mill  and  inilW»» 
The  stone  used  in  the  millstones,  in  its  "»'""' fT: 
is  rarely  to  be  found  Of  good  quality  in  lug*  K" 
Each  millatone  has  to  be  formed  of  several  piMes.i«" 
are  carefully  shaped,  and,  when  finished,  are  l»t  "f^ 
The  piecea  of  atone  are  ao  weU  and  '^^'^l^JTi 
vhm  they  are  put  together  in  the  ihapeof  amuw^ 
appeaia  to  be  made  of  one  single  piece.  .  ^ 

The  wax,  oil,  and  candle  trade  of  Gwat  J»n^ 
weU  rcfireaented.  Meaara.  Field  exhilA,  in  st^fj^ 
from  the  raw  material  to  the  refined  pnw'^'i'f^ 
of  the  ml,  &c.,  obtained  by  them  »»JJ 
cuioua  mineral,  oaokerit,  and  paraffin  *™^'*vr 
candles,  together  with  &D(qr  and  toM  "jr 
Mewra.  Langton  and  Bicknelia,  of  I^°^J^ 
iiluBtmtions  of  the  sperm  trade, with  ^^'^""Tz  i 
Ml  itaalf,  and  apermaoeti  in  the  n"oa>  ■^e|V, 
manufacture,  feioa'a  Patent  O""""  fSS 
Bdmont  Worka,  Batteraea,  ahow  a  senes  o«  ^"-^ 
illustrative  notonly  of  candle  and  «o»P-™''f*°5  L» 
soientifio  method,  but  also  of  the  I«w'"*°V'  ,0 
oils,  and  of  that  curiooa  anbalanoa,  g?o>ra«>  ^ 
haa,  witbin  a  few  years,  taken  •  """""I^S^j^S* 
manufacturea  and  domeatio  econoaiy.  .^"J^^i g t 
glyoeiiBe  waa  •  coxioua  chiinal 
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aorainaik  toviBiodify,  in  demand  for  namerotu  porpoaes, 
knd  by  all  oloaM*  of  «o<siety.  Yoang's  Paniffin  Com- 
pany oompU^  the  Britua  contribntioiu  tmder  this 
■ection.  and  iUostrate*  tbe  tuM  vhioh  have  been  la^de 
v£  shale,  under  Mr.  Yonng'e  patents. 

Among  the  food  prodncta,  Meeera.  Keen,  Bobinaon, 
BelviUe,  and  Oo.  oontiihute  ipecimeit^  of  mustard  in 
vaiiooa  itegee  of  nana&ctare ;  thfty  ^ao  send  very 
pretty  vodela  of  mniterd  maohinea.  itestra.  Colman 
ftnd  Qa.  ai»  alao  Urxe  esbibitor*  of  mustitrd,  starch, 
•lulata^prodiiata.  jlaMte.  Fortnum  and  Maaon  exhibit 
Specimen*  of  dried  and  pieaeirved  fn>it» ;  and  Uessr^.  Fry 
•M  Skws,  of  Bristol,  have  sent  saoiplas  of  chocolate^ 
and  oocoaa.  Ueaars,  HewiUon  and  Co.,  of  London,  ez- 
kibitad  samples  of  Craig'a  patent   sulid  soup,  fm^it  of 

Ewith  beef.  The  Oondeoa«d  Millc  of  the  Aylesljunr 
Uah  Ooadeaaed  Milk  Company  is  also  shown.  Its 
B  of  preparatiop  is  aa  follows : — The  milk  is  first  run 
into  a  reaei'Toir  through  a  strainer,  so  as  to  remoye  all 
k«j»  and  impuritjet,  and  ia  then  truisfenced  by  large 
uwinfptm  oajM  into  ^  hot-water  tank,  fw  as  U^  keep 
It  op  to  a  oertain  temperature.  The  Pe^t  pperation 
U  to  add  about  one-third  in  weight  of  tlie  b^  cane 
augsr,  for  without  this  the  condensed  milk  wnuld 
aot  keep  moie  than  four  or  five  d^ys,  whereas  with  it- 
it  wiU  be  arailable  for  aa  many  months,  and  probably 
Tery  maob  lenger.  The  mixture  of  milk  and  sugar  ta 
then  pasted  through  a  tube  into  f  vacuum  pan  in  the 
aoom  abore,  where  the  progress  of  condensation  is 
canted  on.  The  objept  of  this  la  to  evaporate  the  water 
of  the  milk,  wbvdi  Kradutlly  becomes  more  and  more 
tnaty,  attd  i«  flntlly  drawn  off  with  a  consistence  like 
very  pals,  liquid  honey.  It  is  next  cooled  and  run  into 
tioa,  vhiok  are  soldered  down,  and  the  milk  is  then 
nady  for  axle.  Kesar*.  Thompson  and  Sods  exhibit 
pamples  of  the  l)ea  imported  not  only  from  China  and 
Japan,  but  alao  from  India.  Messrs.  youniter  and  Co. 
an  the  only  brewers  exhibiting.  Messrs.  Qrant,  Cham- 
Iters,  and  Co.  represent  tobacco ;  and  the  manufacture 
of  luoifer  and  other  matchee  is  illustrated  by  numerous 
•pecimena  ahown  by  Messrs.  Jonas  Simondsoo  nnd  Co., 
M  foreign  agent*  to  Messrs.  Bryant  and  May,  London. 
Husert.  Haynet  exhibit  a  aelection  of  garden  engines, 
qyrinaea,  and  otjter  iriigating  apparatus. 

In  Sfctiion  11,  the  important  trade  in  iron  wire  is  illns- 
teated  by  a  series  of  samples  exhibited  by  Messrs.  F.  Smith 
SAii  Oo.,of  Halifax;  the  irun  being  shown  in  its  transforma- 
tion* into  wire  for  making  cards,  for  rotton  woollen  dress- 
ing, for  teli>graphio,  shiti-Hiieing,  and  inniinieralijp  ot)iL-r 
usee.  Theirotttradeisw<;ll  illuatratfJ  bythouontnliutions 
Of  Mesan.  Bodde  and  Co.,  of  Birmim^ham,  who  exhibit 
iton  in  nwiy  of  its  most  importimt  forms,  such  m  bar, 
hoop,  and  week  rails^  boilur  tubes,  ^m  tuboii,  and  gas 
fittings,  and  tinned  iron  plate.  With  thi^iiB  will  be 
found  abo  spaoimeBa  of  the  importnnt  artiolu  of  bras* 
■team  fittings.  $<^d  drawn  lirusa  and  capper  boiler 
tnbea  for  tubular  boilen.  ire  txliibiteJ  by  Mcsara.  Evcritt 
•nd  Sons  of  Birraingb  '">,  who  ulna  show  api'cimena  of 
ordinary  brasrd  tubes  fir  dtowm,  ku*.  it.,  and  brasa  and 
copper  wire.  The  Bronslitgn  Copper  Company,  of  jjun- 
ohester,  exhibit  not  ool]  tho  raw  miUeriul,  but  copper  and 
brass  in  sheet  and  drawn  into  tubts,  and  iKime  of  the  moat 
important  producta,  socti  as  copper  plutc*,  bolts.  &c„  for 
^ip  work  and  other  piiipour*,  and  uriLSS  rollers  f»r  tho 
minting  of  calico  anil  other  fiibnc».  The  Kirkatall 
yorge  Company  exhibit  do  Xvta  than  eighty-nine 
•rtiue*,  seventy-nine  of  which  are  specimenA  of  iron 
in  every  stage  of  n^nufacturo — fixtt,  bent,  twisted, 
tied  in  knots,  Ac.  Ther>>  are  nko  twa  steam -buni mors, 
one  of  SOcwt.,  suitable  for  prcpariuK  moulds  for  welJleas 
railway  wheel  tyrea,  th"  otticr  a  3-cwt.  steiiro-honiiner, 
shown  in  motiim,  besid'H  a  snHaU  mo<Ii-l  bummrr,  also 
in  motion.  These  hammera  are  after  Kajbjr's  piilt-'nt. 
The  extraordinary  deviiopmcnt  und  improvem^ntJi  in 
the  manufacture  of  lari^H  maiuies  of  iron  ami  stwl  is 
owing  mainly  to  the  use  uf  steam-hammers.  T)i<>  itwvm- 
luuDmer,  ai  nqt  iatroducwl,  and  all  the  modiAcd  fornu 


of  it  for  aome  time  after,  were  conatmcted  on  the  same 
ttenersl  principle  of  being  lifted  by  steam  and  falling 
by  its  own  unaided  gravity.  All  such  hammers  were 
governed  and  regulated  solely  by  the  law*  of  gravity, 
and,  although  useful,  were  but  slow  and  comparatively 
feeble,  aa  compared  with  those  which  do  not  depend 
upon  gravity  solely,  either  for  speed  of  working, 
energetic  power  of  stroke,  or  effect  of  blow.  A  steam- 
hammer  now,  in  addition  to  its  initial  weight;  can  be 
forced  downwards,  aa  ctrcnmstancea  may  require,  by 
any  amount  of  steam  upon  the  top  of  the  piston,  up  to 
the  full  pressure  of  steam  in  the  boiler.  A  companson 
between  the  effect  of  an  ordinary  gravity  steam-hammer 
of  %-5  tons,  and  4-feet  stroke,  and  n  Naylor  double-acting 
hammer  of  the  same  weight,  and  the  same  actual  length 
of  stroke,  ^ows  that  the  latter  is  ^,000  times  more 
effective  than  the  ordinary  hammer.  Messrs.  Naish, 
Osbom,  and  Eden,  of  Birmingham,  exhibit  a  specimen 
of  a  plain  English  amateur  lathe  for  turning  metal, 
wood,  and  ivory,  with  chest  of  tools  for  the  same  ;  also  a 
punching  press,  ^uuh  as  is  used  in  the  button,  yteel-pen, 
anil  ot^er  trades,  with  phologrnpba  of  othef  machinfs. 
Messrs.  Whitley,  Partners,  of  liCeds,  have  an  interesting 
cuUectionS  of  e^ibits,  including  a  new  kind  of  rasp  for 
iron,  wood,  &c.,  a  new  steam  governor,  several  improved 
valves,  and  ^  number  of  smaU  machines  aild  mechanical 
accessoriea.  Centrifugal  pumps  and  pumping  engine*, 
turbine  water-wheeU,  and  other  hydnuKc  machinery, 
known  all  over  Europe,  are  exhibited  by  Messrs.  Owynne 
and  Co.,  of  London. 

Messrs.  Merry  weather  and  Oo.  exhibit  a  aerie*  of 
eDgine*  and  other  apparatus  used  in  extinguishing  Bre*, 
and  they  do  ao  with  &e  intimation  that  they  may  all  be 
used  should  the  nnfortunate  necessity  arise.  The  elastic 
metal  packing  for  stnfBng  boxes  of  steam-engines  and 
pump*  is  one  of  the  most  important  of  the  aecessories 
invented  of  late  ye^rs  for  ttie  use  of  engineers ;  specimen* 
of  this  packing  are  contributed  by  Mr.  Greenwood,  of 
Bromley,  near  liondon.  Messrs.  Clarke  and  Dunham 
show  some  useful  adjuncts  to  the  machine  shop  and 
engine-room,  such  as  patent  lubricators  and  oil  cans. 
The  saving  of  heat,  ana  cooseqaently  of  coal  and  time, 
two  of  the  most  precious  materials  in  the  world,  has 
caused  great  attention  to  be  paid  in  England  to  cheap 
non-conducting  substances  for  clothing  stesm-boilers  and 
other  similar  purposes.  Messrs.  Engert  and  Rolfe  exhibit 
specimens  of  hair-felt  for  these  purposes,  and  also  other 
felt*  used  for  roofing,  ship  s^eathinpf,  and  for  covering 
dnmp  Wrttlfl. 

Mirssrs,  Grconwofid  iinl  B.itley,  of  the  Alhion-wrTkB, 
Lc»ls,  c-xhlliit  a  small  plant  of  their  culBbtated  maubines 
for  prepuring  nnd  spiniiinfj  "silk  w««ti?."  Thin  is  a 
groat  null  rapidly- in (.reaajng  braneh  af  the  silk  trade, 
the  i:pport<ili(!<j  of  which  mny  be  judited  of  from  the  fact 
thitt  for  every  puunil  of  neat  or  tbro^rn  silk  (/.?.,  the 
eilk  wound  dirtct  from  the  cocoon)  produced  thurrt 
remains  from  12  to  U  pounds  of  wM(e,  technically 
known  aa  "  frisocs,"  "  gsiletta,"  pierced  and  doublB 
ctjcoons,  biwinet,  &e-  By  the  U30  of  machinery  iimilir 
to  that  ejhlbittd,  the  birgcat  and  best  spinners  of  Swit- 
zerland, Francp,  England,  Germany,  and  other  counlrit's 
prepiire  and  spin  Ibis  "  waste  "  into  yarns,  wtiii  h  being 
much  chrtaper,  and  possessing  greater  oveanesa  of  thread, 
enter  largely  into  competition  with  neat  ailk,  being 
almost  exclusively  used  in  the  finest  itbbcns  and  velvets, 
and  also  extt^nstvely  in  tbe  mamifacture  of  piece  goods 
an'l  sawing  threads. 

In  wopllun  machtOLTj',  Messrs.  J.  PlnM  and  Co.,  of  Old- 
hiim.arelarpeexhibitors,  ThtsfirmhsaaspecialannexQ 
to  itself,  in  which  are  placed  the  many  spinning,  carding, 
and  other  machines  itwJ  io  the  woollen  and  cnttun 
manufitturee,  for  whinb  it  i»  fnmoiis,  Tbo  interest 
which  surrounded  these  mschines,  and  drew  thou«an'is 


of  ptirsons  to  wiit<b  their  complicated  actions   at   thu 
Ijundon  Internutianal  Exhibition  of  1872,  will  doubtlp*i 
also  be  iittaebed  to  them  in  Runsia,  where  thi|  wupll 
manufacture  i*  rapidly  dereKp^^,iLCdVl>*i=h  ufaiftl 
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ceire  a  powerful  stimulus  from  the  introdnction  of  snob 
machines.  Amongst  the  English  nOTeltiee  in  cotton 
threa't,  is  the  glazed,  or  polidbed  thread,  as  it  is  called, 
of  which  examples  in  all  colours  are  shown  by  Messrs. 
Dickins  and  Co.,  of  Manchester,  Threads  of  this  kind 
attract  great  attention  at  the  London  International  Ex- 
hibition, now  open.  Messrs.  Swainson,  Birley  and  Co., 
of  Manfthester  and  Preston,  exhibit  cotton  goods. 
Messrs.  Tapling  and  Co.,  of  Glasgow  and  London, 
exhibit  specimens  of  what  are  known  in  England  as 
Axminster  carpets  for  saloons ;  and  also  tapestry  for  the 
decoration  of  walls,  a  manufacture  for  which  this  firm 
hns  earned  great  reputation.  Messrs.  Cochrane,  of 
Netherdale,  GHlHshields,  exhibit  a  collection  of  tweeds. 
The  raising  and  shearing  of  the  pile  of  woollen  cloth 
has  called  forth  much  mechanical  ingenuity,  and  the 
machines  now  employed  in  England  for  these  purposes 
are  most  ingenious  and  effective.  A  machine  for  raising 
the  pile,  another  for  shearing  it.  together  with  photo- 
KtHphs  of  various  other  cloth-dressing  machines,  are  ex- 
hibited by  Messrs.  Kemp  and  Co.,  of  Leeds.  Messrs. 
Bazterand  Co.,  of  Dundee,  contribute  specimens  of  jute 
manafactnre  in  the  form  of  cloth,  a  comparatively  new 
and  important  branch  of  trade  for  which  Dundee  and 
other  towns  have  earned  a  name.  Messrs.  Cox,  of  the 
same  town,  also  exhibit  sackings,  pocketings,  and  car- 
pets of  various  kinds,  made  from  jute  fibre.  In  paper- 
making  machinery,  Mr.  Potter,  of  London,  shows  models 
of  the  large  machines  and  wire  dandy  rollers,  specimens 
of  the  woven  wire  used  by  paper-makers,  and  examples 
of  water  marks  of  various  kmds. 

Platinum  stills  and  other  apparatns.of  great  cost  are 
used  for  the  ooncentratioii  of  ue  cheapest,  but  at  the 
same  time,  the  most  important  of  acids,  sulphuric  acid. 
Messrs.  Johnson,  Matthey  and  Co.,  of  London,  exhibit 
specimens  of  various  workings  in  this  difficult  metal. 

One  of  the  most  complete  collections  is  that  sent  by 
the  Macclesfield  Chamber  of  Commerce,  the  members  of 
which,  upon  the  representations  nrnde  to  them,  entered 
into  the  mntter  with  spirit.  Mr.  Brocklehnrst,  M.P. 
for  Macclesfield,  took  great  pains  to  render  the  examples 
of  the  particular  manufacture  in  which  the  district  he 
represents  is  engaged,  namely,  silk,  as  complete  as 
posrible ;  and  the  resnlt  is  that  this  manufacture  is 
better  exemplified  than  any  other,  no  less  than  ten  firms 
contributinir  specimens  of  raw  materials  or  manufactured 
articles.  If  every  branch  of  industry  had  done  as  well 
as  that  of  Macclesfield,  the  British  section  would  have 
trebled  its  extent. 

Messrs.  Wood  and  Ivery,  of  the  Albion  Blue-Brick 
"Works,  West  Bromwich,  exhibit  a  variety  of  bricks, 
copings,  &c.,  made  from  the  strong  blue  marl  obtiiined 
in  the  immediate  neighbourhood  of  the  works,  which  is 
first  ground  by  powerful  machinery,  and  then  moulded, 
partly  by  hand  and  partly  mechanically.  Ko  colouring 
matter  is  used,  the  blue  being  peculiar  to  the  raw  ma- 
terial. The  Wouldham  Cement  Company  shows  samples 
of  their  famous  cement  in  the  various  stages  of  manufac- 
ture. Theglas8,porcelain,andestthenwaretradesofQreat 
Britain  are  well  illustrated  ^  the  large  contributions  of 
Messrs.  Boucher.  Oay,  and  Co.,  of  London,  who  exhibit 
not  only  fine  and  decorative  ware  and  cut  glass,  but  also 
specimens  of  the  strong  granite  earthenware,  admirably 
Mlculated,  and  in  great  demand,  for  use  on  board  ship 
and  in  the  colonies,  where  the  use  is  of  the  roughest 
Messrs.  Phillips,  of  London,  exhibit  a  collection  of  china 
and  earthenware,  and  of  the  beautifbl  majolica  ware  for 
which  the  English  potteries  have  of  lateyearswonsomnch 
celebrity. 

Among  the  hardware  exbibiia,  Messrs.  Phillips  and 
Pearce,  also  of  London,  show  a  varied  collection  of  plain 
utd  oronmenta]  glass  of  all  kinds;  and  Messrs.  Chubb 
and  Sons,  of  London,  exhibit  specimens,  both  of  their 
detector  locks,  which  not  only  resist  felonious  attempts, 
butregister  the  fxrt  for  the  benefit  of  the  owner,  and 
^so  of  safes  to  which  their  locks  are  applied.  Messrs. 
Blewa  and  Sons,  conttacton  to  the  City  of  Momow  Gas 


Company,  exhibit  a  collection  of  gas  tobsi,  fittiiigi,  ad 
apparatus  for  which  Birmingham  is  &moiis  all  otw  tb 
world ;  they  also  show  specimens  of  hsidwsni  sad  ik 
tools  for  the  use  of  the  gas-fitter.  Tba  oollaelica  of 
Messrs.  Gausby  and  Co.,  conaitting  of  all  kinds  of  locki, 
fastenings  and  fittings  for  ^windows  and  doon,  pra 
an  excellent  idea  of  ^is  immense  industry. 

Among  thensefnl  inventions  exhibited  an  ths  ^jnaii 
lamps  of  Mr.  Samuel  Clarke.  Messn.  Oaik  iiid  Oo. 
of  Rathbone-plaoe,  exhibit  an  enamelled  cut-iroD  nk, 
intended  to  represent  a  section  of  a  Aop  window,  diail 
by  a  patent  self-coiling  shutter,  in  one  sheet  of  ite4 
running  in  the  grooves  of  the  sash,  which  ii  so  coMtrairi 
t  >  show  its  design  when  the  shutter  is  ckned. 

Messrs.  Brinsmead  and  Sons  exhibit  a  laanofRte,  ni 
also  models  of  some  patented  improvemmts.  lb 
Rovedino,  of  London,  exhibits  illustiationsofs^^ 
of  mechanical  aid  in  the  teaching  of  the  organ  ot  pat' 
forte. 

Messrs.  Moir,  Crane,  and  Co.,  of  Manchsitor,  siUi 
samplee  of  lubricating  oils ;  and  Messn.  Joioe  bj 
Nicholson,  of  London,  exhibit  specimens  of  cosdunw 
and  other  varnishes,  together  with  the  gmu  (tfw 
they  are  made. 

Messrs.  Christy,  the  patenteesof  hat-makingMckiH?, 
(how  a  curious  and  useinl  collection  of  hiiiadci^ 
from  the  commonest  peasant's  felt  hat  to  dieMta- 
pensive  and  highly-finished  beaver  and  silk  kit  JW^ 
D.  NiooU  and  Cio.,  of  London,  exhiMt  V«»"5 
waterproofed  doths.      Messrs.  Baebone  ai  te< 
Birmingham,  show  a  collection  of  ivory  sal^''* 
measuring  instruments,  spirit  levels,  &0.  Hi'Mim^ 
printing  machine  of  Messrs.  H.  8.  Croppsa**"' 
treadle  machine,  and  the  only  printing  mukot  v. 

Sandberg'a  ndl  sections  have  been  desigii«d**"J" 
mise  meta^  and  secure  a  strong;  and  dnnUeiMjl 
improved  form  of  rail  and  fish-joint  The  "^•"v*" 
signed  with  the  base  and  height  of  equal  *■•'? 
except  in  the  lighter  forms,  sudi  as  20  to  tfUja."**: 
lated  for  lower  speeds  where  tile  height  is  ""^ 
J  inch,  thereby  increasing  the  stifihess  of  the  riil.  ^^^ 
can  be  laid  direct  without  bMe  plates,  on  <»"^"?JJ^ 
sleepers,  3ft  from  centre  to  centre  and  2ft  •*  J"^? 
sleepers  to  rest  on  good  ballast,  and  the  road  ""'"^ 
Mr.  Burke,  of  Dublin,  has  a  collection  of  *J?^ 
of  a  large  industry  which  has  been  created  by  ta«  ^'r 
duction  of  photography,  namely,  the  msnnfc*"^ 
frames,  or  mounts,  aa  they  are  called,  tat  prints,  ps*j 
graphs,  and  other  works  of  art.  These  tn  '?""*u 
card-board,  and  are,  in  some  cases,  deooiated  •"'Pi 
velvet,  and  other  ornamental  materials.  MeiB»-<*^ 
and  Glendenning  exhibit  a  desk,  called  the  "Butt* 
Counties  School  Desk,"  with  form,  for  schools. 

Effbcts  of  thb  ExEisrnoir  cpoic  Eo»u- 
It  is  an  important  matter  for  consideration  how  ai* 
Exhibition  at  Moscow  will  have  an  influence  ap*" 
social  condition  of  the  country,  and  upon  its  '""^VSi 
mercial  relationa.  It  ought  to  be  understood  thit  tw 
the  Exhibition  will  bear  no  comparison  whatewiwMi»» 
that  have  gone  before  it,  and  that  to  foieignen  *  r*"°r 
but  little  interest  and  gives  no  «">«'»™^*"' ^^L^T 
being  one  of  the  first  efforts  of  a  newlyawskeojil  P«r; 


and  Uie  i«sult  more  of  private  energy  than  of  »p™ 
vo  a  very  important  ™»^"P^ 
habits  and  conditions  of  the  Koaaian  people,  jnw  uuf 
tion  of  1861  had  a  marvelloue  and  electiio  «»^.2"^ 


mannfisctnres  of  this  country ;  the  present  ^'"*". 
Moecow  will  have  much  the  same  effect  upon  at  o«^ 
facturee  of  RussU.  It  will  at  least  teach  the  pwpl.*  "^ 
there  are  means  and  appliances  of  cirilisatioB  " "'T 
wance  of  their  own ;  that  they  may.  if  they  '^ JT 
advantage  of  th^  means ;  and  it  will  •*»*«»/f2i« 
the  &ct  that,  in  nearly  everything  they  at  W"**  "r" 
nations.  If  onlv  this  last  is  «"»°'P''*'"f,^  «> 
mense  good  will  have  been  achieved,  •'^?^j|h 
demands  cnated  by  tha  new  wishes  and  «■>«•« 
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people  the  barrien  that  pterent  the  Ml  benefit 
of  me  interchange  of  commercial  prodneta  must  foil. 
England  can  do  much  for  Rosaia ;  so  can  Belgium  and 
Oermany;  and,  in  retam,  Rnaaia  can  offer  an  unlimited 
fleld  for  enterprita;  and,  -with  mineral  wealth  practically 
inezhaiutihle,  with  large  tracts  of  ooimtty  snitaUe  for 
the  cultiTation  of  certain  prodaots  that  the  rest  of  the 
'world  needs  in  large  quantities,  she  has  a  great  future 
iMfore  her.  She  h  is  been,  and  is  making  progress ;  and 
it  may  be  worth  while  considering  what  has  oeen  done 
in  tht)  last  ten  yean. 

COMMBRCIAL  CONDITIOir  OV  TRS  BOSSIAN  EhPIBB. 

Theprincipalartioles  of  export  are,  grain  of  all  descrip- 
tions, n-iz,  linseed,  hemp,  timber,  and  tallow,  all  of  which 
articles  show  a  tendency  to  increase.  Tallow,  however, 
should  be  excepted,  the  export  having  fallen  off  con- 
siderably of  late  yean.  The  continued  ravages  of  the 
cattle  pbigae  in  Russia  have  exercised  a  sensible  decrease 
in  the  exportation  of  this  article,  as  also  in  that  of  hides 
and  bristles.  It  would  be  incorrect,  however,  to  ascribe 
the  diminished  export  of  tallow  entirely  to  the  deteriora- 
tion of  the  stock.  The  fact  is,  that,  in  proportion  as  the 
tnannfacturing  industries  and  the  railway  and  steamboat 
■ystem  of  Russia  are  developed,  so  will  the  demand  in- 
crease at  home  for  all  the  oily  substances  she  produces, 
and  less  of  them  will  consequently  be  exported.  On  the 
whole,  the  export  and  import  trade  of  Russian  produce, 
for  the  year  1871,  compared  with  those  of  former 
^ears,  may  in  a  measure  be  deemed  satisfactory, 
inasmuch  as  a  tendency  to  increase  is  shown.  There 
can,  however,  be  no  doubt  that  Russia,  a  country  of  such 
vast  magnitude  and  great  natural  wealth,  ought  to  be 
capable  of  making  a  far  stronger  impression  on  the 
markets  of  Europe.  It  is  equally  certain  that  this  great 
object,  on  which  the  development  of  the  empire  in  rmlity 
depends,  can  only  be  attained  so  soon  as  the  government 
shall  be  fully  alive  to  the  well-established  principle  that, 
in  order  to  enable  a  country  to  export  la^ly,  it  should 
have  the  benefit  of  such  a  fiscal  system  as  wUl  permit  it 
to  be  a  large  purchaser  of  foreign  productions.  It  may 
be  observed  that  the  Imperial  family  owns  extensive 
lands,  from  which  large  revenues  are  derived,  and  it  is, 
altogether,  one  of  the  richest  families  of  the  world. 

Apart  &em  the  consideration  of  the  finances  of  Russia, 
which  seem  to  partake  of  a  non-elastic  character,  in 
striking  contrast  to  the  vast  extent  and  natural  weiilth 
of  the  country,  there  are  certain  points  in  connection 
with  the  commercial  condition  of  the  empire  which  have 
been  brought  into  prominence  by  the  report  made  by 
Hr.  Ford,  one  of  our  secretaries  of  legation,  now  residing 
at  St.  Petenburg.  Within  the  last  ten  yean  undoubted 
progress  has  beem  made  in  social  and  material  improve- 
ment. At  preaent  nearly  the  entire  revenue  is  derived 
from  the  direct  capitation  tax,  including  its  accessory 
branches,  and  from  the  excise  duty  raised  on  drinloibles. 
'When  a  better  system  of  levying  the  taxation  of  the 
country  is  adopted,  and  when  real  property  and  indus- 
trial revenues  are  made  to  take  a  great^  share  in  con- 
tributions to  the  resources  of  the  imperial  exchequer, 
there  can  be  little  doubt  that  a  more  satis&ctory  tone 
will  be  imparted  to  the  annual  record  of  the  finances. 

In  a  circular  despatch,  dated  Foreign-office,  April  6th, 
1872,  the  secretaries  in  her  Majesty's  diplomatic  service 
ar«  requested  to  notice  in  their  reports  the  general  ques- 
tion of  British  trade  with  the  respective  oountriea  in 
which  they  may  reside,  and  the  means  for  its  better 
development.  With  regard  to  the  trade  of  Great  Britain 
with  Russia,  Mr.  Ford  remarks  that  two  measures  wauld 
especially  conduce  in  a  considerable  degree  to  its  im- 
provement, namely,  a  reduction  of  the  preaent  tariff 
nnder  which  the  ad  valorem  relation  of  the  specific  dutiaa 
in  the  principal  articlea  of  import  into  Russia  rangea 
from  18  to  100  per  cent. ;  and  the  elevation  of  the 
peiisantry,  or,  in  other  words,  the  great  mass  of  Russian 
producen  and  oonanmen,  to  a  more  advanced  stage  of 
material  oomfntsn^gTCater  enlightenment.    In  review- 


ing the  foreign  trade,  the  encouraging  fact  may  be 
noticed  that  the  exchange  haa  risen  10  per  cent,  in  leas 
than  two  years.  As  the  prosperity  of  the  country  is 
developed,  a  further  rise,  should  no  political  complications 
intervene,  may  be  anticipated,  which  would  lead  in  a 
short  time  to  a  practical  resumption  of  specie  payments. 
The  extension,  too,  of  the  railway  traffic  of  Russia  haa 
gmaUy  tended  to  fiunlitate  increased  exports,  owing  to 
the  greater  ease  with  which  the  products  of  the  country 
are  moved.  The  progroaa  made  in  the  construction  of 
railways  has  been  rapid.  It  appean  that  in  1838  there 
were  only  16  miles  opened,  and  these  had  extended  to 
7,011  miles  in  1870.  The  gruaa  receipta,  which  were 
££.819,000  in  1867,  amounted  to  £9,362,000  in  1869. 
The  quantity  of  goods  c<irried  in  the  same  periods  were 
6,128,000  tons,  as  compared  with  9,820,000  tons  in  the 
latter  year. 

In  considering  the  preaent  state  of  the  bulk  of  the 
population  of  Russia,  it  should  not  be  furgotten  that  it 
nsLn  quite  recently  been  elevated  from  a  state  of  serfdom. 
It  would,  then,beDnjuattoeatimatethe  materinl  require- 
ments of  the  millions  of  inhabitants  of  this  country  by 
the  same  standard  thnt  would  be  applied  in  considering 
the  wants  of  the  inhabitants  of  Western  Europe,  or  of 
the  United  States  of  America.  If  we  cannot  rank  Russia 
as  a  veiy  good  customer  of  British  produce,  the  grati- 
fying uct  must,  nevertheless,  be  recorded  that  her 
purohases  from  us  tend  to  increase  every  year.  Thus, 
during  the  last  ten  yean  they  have  doubled  in 
amount,  and  have  progressed  since  1867  from  about 
£1,000,000  sterling  to  £7,000,000  in  1870.  It  may 
appear  strange  that  Russia,  an  essentially  agri- 
cultural country,  possessing  upwards  of  70,000,000 
of  inhabitants,  and  situated  at  such  an  easy 
distance  from  the  greatest  manufacturing  emporium 
of  the  world,  should  import  goods  only  to  so  in- 
significant an  amount.  This  fact,  however,  Mr.  Ford 
accounts  for  partly  in  the  following  manner: — ^The 
Russian  peasant  and  his  family,  unlike  other  denisens 
of  the  world,  is  at  present  more  or  less  independent  of 
cotton  as  an  article  of  clothing.  He  uses  fi<ix  instead, 
which  he  raises  in  his  own  plot  of  ground,  and  which 
is  spun  and  woven  in  his  own  home.  No  doubt  the 
Russian  peasant  would  select  a  better  kind  of  garment 
than  the  coarse  one  he  at  present  wean  could  he  afford 
to  buy  it,  and  he  would,  no  doubt,  prefer  selling  his 
flax  to  the  exporter,  and  purchasing  cheap,  ready- manu- 
factured cotton  goods  with  the  proceeds.  But  cheap 
cotton  ^oods,  or,  indeed,  any  cheap  goods,  of  whatever 
description,  are  not  to  be  procured  in  Russia,  nor  will 
they  be  so  long  as  .the  government  sacrifices  the 
interests  of  the  majority  of  the  inhabitants  of  the 
country  to  those  of  an  insignificant  number  of  native 
and  foreign  mill-ownen  and  industrial  potentates. 

With  regard  to  a  reduction  of  the  tariff,  there  is  no 
immediate  prospect  of  any  being  made.  The  Russian 
government,  though  disinclined,  as  a  rule,  to  modify 
their  fiscal  arrangements,  did  effect  some  reductions  of 
their  tariff  in  1868,  which  reductions  might  still  with 
advantage  be  extended.  Indeed,  the  lowering  of  duties 
on  many  important  articles  haa  not  only  resmted  in  an 
increased  importation  of  them,  but  lus  been  attended 
by  no  decrease  in  the  Custom-house  receipts.  The 
maritime  trade  with  Russia  has  likewise  considerably 
profited  by  the  removal  of  differential  duties  which  were 
imposed  formerly  in  &vour  of  overland  importations.  It 
is  notorious  that  free-trade  doctrines  are  at  present 
generally  unpopular  in  Russia,  and  the  introduction  of 
foreign  goods  is  opposed  by  an  influential  class,  wbo  would 
appear  rather  to  seek  their  own  personal  aggrandise- 
ment than  to  regard  the  true  interests  of  the  mass  of 
consumers  in  the  country. 

CoKMBaOTAL  REtATIONS  WITH  OTBIS  CoUNTRIZS. 

A  consideration  of  the  commercial  relations  existing 
between  Russia  and  the  countries  represented  at  the 
Exhibitioa  will  show  very  clearly  that  a  modification  of 
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the  pntent  tariff  is  etaentidly  nec«Maiy.  Startling, 
however,  aa  are  the  figures  in  loine  respccta,  aa  far  as 
the  high  ntt«s  are  concerned,  it  ahuuld  be  borne  io  mind 
that  vhere  there  is  a  high  tariff  there  will  be  imoggling. 
'With  such  a  frontier  as  Biusia  has,  it  is  impossible  to 
prerent  it ;  tiierefore,  the  trade  returns  do  not  rrpreaeot 
luUy  the  imports.  It  is  a  well-known  fact  that  English 
•nd  othw  firms  consign  their  goods  to  a  frontier  agent, 
'who  forwards  them  on  to  their  destination  fur  a  com- 
suaatpn  mnch  less  than  the  customs-duty.  Such  a  fact 
apeaJcs  Tolunes. 

It  vill  also  be  necessary,  in  dealing  with  the 
itotisties  of  the  trade  of  the  period,  to  bear  constantly 
ia  nini  that  the  iHst  ten  years  hat  been  a  n>ost 
tvrntfol  one  in  both  the  United  Kingdom  and 
Kttssio.  England,  on  the  one  hand,  had  to  sustain  thi* 
disastrous  effects  of  a  cotton  famine,  caused  by  the  late 
Anericao  war,  which,  both  directly  and  indirectly, 
MvenJy  crippled  the  imlustrial  resources  of  the  kingdom ; 
aui  Bussia.  on  the  other  hand,  while  slowly  recovering 
firom  the  effects  of  the  Crimean  war,  was  called  upon  to 
•bolidk  serfage,  to  remodel  her  army,  rebuild  her  n%vy, 
construct  a  network  of  railways  over  her  vast  empire, 
•nd  revise  her  customs  tariff,  tinder  such  circumstances, 
the  condition  of  exchanges  between  the  two  states  could 
scaroely  be  regarded  as  a  normal  one. 

It  is  not  affirmed  that  the  several  acts  of  the  Bussian 
government  were  in  themselves  prejudicial  to  the  trade 
Of  the  empire;  indeed,  the  furmatioo  of  railroads,  and  the 
modifications  of  the  customs  tariff,  so  far  as  they  went, 
trere  alike  calcolated  to  promote  commerce.  But  the 
«nu^lcipation  of  the  serfs,  transforming  suddenly,  as  it 
did.  a  large  portion  of  the  populaiiim  from  a  state  of  de- 
pendency to  one  of  freedom,  arrested  for  a  time  the  agri- 
cnltonl  progress  of  the  sbite.  This  will  be  more  n>adily 
understood  if  it  be  remembered  that  Bussia  is  essentially 
an  sgHcnltaral  state,  and  that  any  disturbance  in  the 
tennre  of  land  in  such  a  country  is  more  surely  attended 
with  onfavourible  consequences  than  would  be  the  case 
in  a  country  where  the  greater  part  of  the  national  wealth 
il  derived  from  other  sources  than  those  of  the  soil. 

As  regards  the  relative  importance,  in  a  commercial 

gint  of  view,  of  the  markets  of  each  of  the  two  states  to 
e  other,  there  is  a  considerable  difference.  The  English 
market  is  entirely  opep  to  Bussian  produce,  not  one  of 
the  Hnportant  artiiles  of  Busainn  produce  being  liable  to 
duty  upon  importHtinn  into  the  United  Kingdom.  The 
fontcnry  is  the  case  as  regards  the  admission  of  British 
nrodnce  into  Bussia,  for,  with  the  exception  nf  coal  and 
bf  indnstriitl  and  Hgricaltural  mHchinery,  which  are  ad- 
mitted free  of  duty,  the  lending  products  of  the  United 
Xinirdom  nre  very  heavily  taxed  upon  importation  into 
Sussia.  The  result  of  i  his  is  that,  although  Bussia  sends 
large  quantities  of  her  staple  products  to  the  English 
markets,  the  Bussian  exports  are  not  nearly  as  lar)ie  as 
they  might  be,  did  not  the  policy  of  Bussia  prevent  Eng- 
land from  entering  into  more  extensive  commercial  re- 
lations with  her.  The  mnintenance  of  the  protective 
aystem  in  Bussia  is  highly  detrimental  to  the  commerce 
of  both  countries,  but  more  particularly  so  to  Bufsia,  as 
ibe  English  market  is  open  to  receive  an  almost  unlimited 
■upply  of  Bussian  produce. 

A  superficial  glance  at  the  Bussian  easterns  tariff  is  suffi- 
cient to  prove  that  the  commercial  policy  of  that  country 
is  still  substantially  based  upon  the  old  protective  system. 
The  wants  of  the  consumer  are  not  provided  for,  but  are 
sacrificed  to  those  of  the  manufacturer  or  producer.  The 
hitter  is  permitted  to  obtain  raw  materials,  fuel,  and 
machinery  free  from  all  taxation,  but  the  former  is  taxed 
at  enormously  heavy  rates  on  articles  of  food  and  clothing. 
7he  high  rates  of  import  duty  upon  partly  and  wholly 
manufactured  goods  necessarily  tend  to  keep  up  the  price 
of  Bussian  rnHnufactures,  and  to  throw  the  greater  part  of 
the  trade  of  the  nountrr  into  the  hands  of  a  privileged 
isw,  who  enrich  themselves  at  the  expense  of  the  generul 
oommunitjr.  There  is  nothing  new  in  all  this ;  it  has 
oeoured  m  almost  every  EnropsMt  state,  sad  vss,  in 


fact,  in  TOctiM  io  Xogland  nntQ  the  sdoptioa  «( 
the  more  enlightene4  policy  of  free-tnde.  Tk 
fallacy  of  the  protective  system  has,  however,  bees  M 
generally  recognised  hy  mu«lt  of  the  leading  Euro|Mi 
states,  that  it  is  to  he  hoped  Bussian  stttesmco  vil 
ere  long  heoome  «Uve  to  the  impolicy  of  retainiof  it  ia 
Bussia.  The  recent  e»>eiWQn  oJ  raUways  in  the  empin 
will  render  a  departure  from  the  antiqitated  |»licj  si 
protection  more  wu»n  ever  necessary,  if  the  gOTemmat 
desire  to  tnrn  thoso  rail  weys  to  good  account  in  derelojiuif 
the  general  resources  of  the  empire. 

Before  directing  attention  to  the  extent  of  tke  a- 
changes  between  Boglaad  and  Russia,  it  may  be  utM 
to  give  »  summary  of  the  M^  t»4e  of  guwia.  «o  «•  to 
afford  an  idea  of  the  importw<^o  of  the  Bnii't  u^den 
compared  with  that  o{  other  rt^e  tfadiny  with  EuiM. 

In  the  year  WD  *e  total  yalne  of  importi  f .*  c» 
sumption  into  EuroppsJi  Bi«|sia  (exclusive  of  FinUiiA 
sipoiMited  to  318,670.0Q«  rovMes,  the  three  )insa{tl 
countries  of  import  b«pg—  tumtk 

'  tiOL 

FiomOermanr    156,420,000    ..    « 

,,'  United  Kingdom,    106.880,000    ..    « 
"     Fiance    .!?.....       19.120,000    ..     • 
The  total  Taloe  of  Enasian  produce  e iport«4  dtrai 
the   same   year   wss   342,960,000   louUci,  Qa JM 
countries  of  expprt  being  the  eame  as  in  th«  cueof  «• 
port,  hot  in  different  order.  p>«i* 

Mil 

To  United  Kingdom    ..     170,060.000  ..  {• 

„  Germany  . .! 76.070,000   ..  ■ 

,;  France  :. 84,160,000   ..  » 

The  above  flgurai  indicate  the  imporUat*^** 
English  n^nrkeU  to  Bussia,  •#  compared  r»  " 
markets  of  Germany  and  Fr^ce.  ^^ 

The  following  abstract  of  the  Board  of  Thde  l»™j 
shows  the  progress  of  the  total  trade  of  the  U'» 
Kin^om,  «Ed  also  of  the  trade  between  tlM«»»aJ 
and  Epropeen  Busei^ : — 

Import!  of  MereJumiit. 

Tout  Into  "^Z^J^ 

Averagt  of  3  yean.    Dnlted  K  Inplom.  .wTeit 

1860-1-2 207.010,000    ..     ""'nj 

1869-70-1     »09,680,000     ..    J0.»»>"" 

'"^rpetlS)     ^^.^^O'^^O    ••      ''''^ 

StparU  of  BrititA  TroiM*. 
Total  fttua 


lotJltt 
Average  af_3  years.     D'>WM'.gil"K^'"-  ,  jjXw<l 


1860-1-2 
1869-70-1  


128  382.000 
206,019,000 


%,mf* 


Sxportt  of  IhrtifH  and  Otionial  Prtim*- 

T<>I»I  from  V.^ 

Aversseofsyean.     ITiitted  Kiagdom.  .,17  MS 

1860.1-2 .' 86.111.000  ..  y'lj;; 


g97,0M 


86.111.000 
1869-70-1 69,883,000 

""^■^p^S)     ^."'^•^  ^ 

ItwiU  be  observed  that  the  t^"*  "CjSh  «!)«<<• 
Bussia  is  greatly  in  excess  of  that  of  the  *"  ^jua 
to  that  country.  The  incnase  in  the  """"  .  J^inj 
1869-71  was  caused  by  an  exceptional  «a|f^„,„j«li.* 


that  the  consumption  of  English  V^'^fZ,^,,  i<  ^J 
a  poinlation  of  sixty-nine  millions  ol  l*TJlili«»* 
about  haU  what  U  is  in  HoUasA  !>»»«*  *^'^ 
about  four  miUiaas.  1  the  P** 

The  foUowing  Uble  exhibito  the  "J^ojai*.-- 
which  are  impscted  into  this  ooantt^u** 


JOURNAL  OP  THE  SOOIBTY  OF  ARTS,  Adobsx  80,  1872. 


823 


Quattlifm  <m4  Valift  «/  th*  thitj  Article  mpttUd  into 
th^  United  Kingdtm  from  Su$ti»  in  tack  of  tht  Yeara 
1860  and  1870. 


Prioclpkl  utiolM 
lounrtcd. 

QoanUtle*. 

Value; 

U«0. 

1870. 

1880. 

1870. 

r\r«m  Sorthtrn  ParU 

t 

t 

Vb>,  rewth  or  «>■ 

tfreued  evts. 

■LUutfi  and  flu- 

^ieeo    — .    «" 

Wheat   .........     owta. 

»U,OM 

»1,000 

948,801 

»,4«S,17» 

670,000 
l.MI.OOO 
4,018,000 

vmjm 

782,000 
809.000 
983,000 

3,368,000 

1,723,000 

959,000 

1,888,0.0 

Omti     „ 

DaaU  Md  baud*. 

pawn  or  >pUt .  loadt 

Bamp „ ..  owta. 

Talow „ 

SrteUas Ita. 

888,000 

OxI.OOO 

l,O4»,0«O 

488,000 

842,000 

238,0(10 

1,403,000 

783,000 

877.000 

2,769,000 

284,000 

1,474,000 
890,000 
6111,000 
117,000 

/Vom  ^uthtm  Port: 

yb<!«»  ..owta. 

»»ri»y .. 

Indlaa  com   

Llmaadaullax- 

4,e8»,79; 

483,839 
l,lll,97« 

8,427,000 
2,222,000 
l,48a,00O 

2,942,000 
184,000 
447,000 

4,168,000 
778,000 
883,000 

*»od...„. qit. 

aet.ooo 

344,000 

880,000 

948,000 

From  this  table  it  will  be  leen  that  almost  the  whole 
sf  the  import  trade  consists  of  Bgricaltural  produce.  The 
most  important  feature  in  .the  table  is  the  great  fidling 


off  exhibited  in  the  qoantities  of  tallow  and  bristlea  im- 
ported in  1870,  as  compared  with  the  imports  of  the  year 
1860.  It  is  statod  b;^  Ur.  Mitchell,  in  his  mport  upon 
land  tenure  in  Russia,  that  less  cattle  has  been  kept 
since  the  emancipation  of  the  serfs,  and  the  present  stock 
is  estimated  by  some  persons  at  about  one-half  what  it 
was  before  the  emancipation.  If  this  be  true,  and  if 
allowance  be  made  for  the  nfiects  of  the  cattle  plague, 
which  has  been  severely  felt  in  Russia  in  recent  years, 
the  deorsMe  in  tallow  and  bristles  is  easily  accounted 
for. 

The  «zpoit*  from  Russia  are  stated,  by  the  same 
authority,  to  depend  very  much  upon  the  competition  of 
the  United  Status,  Egypt,  the  D-inubian  Principitlities, 
and  other  States,  and  this  competition  ia  rendor<-d  more 
trnfavonrable  to  Russia  by  the  high  prices  of  goods  and 
commodities  maintained  in  the  Russian  markets  by  the 
commercial  policy  of  the  country,  which  prevents  the 
price  of  Russian  produce  falling  to  a  level  that  would 
enable  it  to  compete  on  more  farourxble  terms  with  the 
same  descriptions  of  produce  of  countries  which  are  less 
burdened  with  taxation. 

It  thus  becomes  evident  that  the  imposition  of  high 
protective  import  duties  acts  most  prejudicially  upon  w« 
export  trade  of  the  empire. 

Let  us  now  pass  on  to  notice  in  detail  the  value  oftthe 
Russian  market  to  the  producers  of  the  United  Kingdom. 
The  subjoined  table  shows  the  quantities  and  value  of  the 


QOi,imTIB8  AND  VlLttB  OP  THB  PallTCIPAI.  A.RTICU8    OF    BrITIBH    FbOSUCI  AND  MaNITFAOTCBB  ExPOBTBD  TO 

Russia  in  sack  of  thb  Ybars  1860   and   1870,  and   Ratss  of  Ikpobt  Dctt  Lbvibd  thbbscpon  bt  thb 
RosaiAM  CVSTOUS  Tasiff. 


Piiae^  Aztides  of  Export. 


AftaU(aoaa) 


Tin,« 


,  QnwruQgiit 
Tam-Cotton ... 


tona. 

owta. 
Ito. 


„     WooDen 

„      SUkTwiat^ 

uop,  wroogtat  and  aawrongfat,  tona. 

Baihny  <«iTiagea 

Xarthcnware it 

I'orcelaia £ 

Bardwaiea  and  CoUery  cwts. 

Vschinnr— Steam      2 

Other. < 

Tiaaaea,  &c.  :— 
Cotton,  entend  by  the  yard,    yda. 

„      at  value £ 

liuaa,  entered  by  tbeyaid,    yda. 

„      at  Tain* t 

wooUena,entaredb|rthayid.   yds. 

„       atvalna    £ 

Wka     £ 


Ooals ...    ...    U 

iNO.  wiumLtand  vnvjiHigLt, 

If aminary— Steam      £ 

Other. £ 


Baage  of  Duty  tnpoaed  by  Snaaian 
Caatooa  Taiift  in  1870. 


ls.tolB.It)d.parowt. 
Ine. 
llB.ltd.  perewl 
Sis.  UM.  to  418.  7|d.  per  ewL 
8ta.  9d.  per  ewt. 
4«a.  Id.       „ 
«8a.  Id.       ,. 
(See  below.]* 
£11  Is.  8d.  to  £15  18a.  8d.  mA. 
7a.  «d.  to  Ma.  7d.  percwt. 
8ea.   M.  to  167a.   8d.      „ 
U7a.  Ud.  to  216a.  lOd.      „ 
Ta.  6d.  per  cwt. 
Free. 

Ufd.  to  4a  Sid.  per  lb. 

6idtoSB.4d.  perlb. 

I<awD,  DO  per  cent,  ai  valonm. 

Milled,  la.  6d.  to  4a.  4d.  per  lb. 

Vnmilled,  la.  9d.  to  So.  lOd!  pa  lb. 

Ta.  8d.  to  17a.  6d.  per  lb. 


(See  above.) 


Qoaotitiss. 


1860. 


1870. 


Value. 


1860. 


1870. 


To  NoBTUsa  Poara  or  Boasu. 


115.000 

1M,000 

1B7,OUO 

■47,000 

8.613 

10,000 

1,786.000 

2,448,000 

9,000 

60,000 

1,188,000 

2,014,000 

11.000 

70,000 

141,000 

m 

1,844 

11,700 

18,000 

1,881.000 

1.188.000 

411,000 

(Ffeoes)  U,«QO 
... 

1.106,000 

£ 
71,000 
117,000 
67,000 
183,000 
700 
468,000 

630,000 
12,000 

13,600 

102,000 
193,000 
437,000 

71,000 
13,b00 

I     40.000   { 

64,000 
3.079 
17,000 


To  BouTBsaii  Pom  or  BvaaiA. 


60,000 
4.060 


181.000 
61,000 


83.000 
46,0!)0 
41.000 
14,000 


93,000 

669,000 

96,000 

73,000 


♦  Turn— Tig,  10a.  per  t(Hi;  bar,  66a. ;   platea  and  aheeta,  91a. ;  raila,  Sla.  per  ton.    Cast-iron  warea,  4s.  lid.  to  148. 7d.  per  cwt, 
Wnoght-initi  wares,  9a.  9d.  to  49b.  id.  per  cwt.     Cutlery,  117a.  Ud.  to  HOB.  lOd.  per  ewt. 


priaoipsl  articles  of  Britisli  produce  and  sganiifhotare '  teiials,  vis..  £1,873,000  worth  of  iron,  £841,000  of  loco- 
lent  to  Russia,  and  also  the  rates  of  import  duty  levied ;  motives,  and  £816,000  worth  of  railway  carriages  and 
upon  them  in  that  country.  trn^ ;  bat,  as  has  been  before  observed,  these  exports 

The  chi«f  exporti  ia  1870  coniMed  of  MOwajr  ma-  wm  ot  u  tsceptiaiuU  chaimctar.    After  deducting  ika 


d24 


JOURUAL  OP  THE  SOCIETY  OP  ARTS,  AoeosT  80,  1872. 


above  flgores  from  those  given  in  the  taUe,  it  vill  bp 
seen  how  very  little  Rnwia  imports  from  the  TjDited 
Kingdom.  As  regards  the  protective  charaoter  of  the 
BuBsian  tariff,  the  rates  of  duty  speak  for  themselves, 
and  it  only  remains  to  be  repeated  that,  so  long  as  the 
Bossian  government  maintains  its  present  commercial 
policy,  the  commercial  exchanges  between  this  country 
and  Kussia  must  continue  to  be  very  limited  in  extent. 

The  following  comparison  of  the  vhIuc  of  British  pro- 
duce taken  by  some  of  the  leading  European  states,  and 
by  the  United  States  of  America  also,  shows  how  small  a 
consumer  of  British  produce  BusKia  is  as  compared  with 
other  states  having  considerably  less  population  : — 

British  exports.       PopuUtlon. 
UiUlons  t  starliDg.       MillloDS. 

Bussia 6»  69 

Germany 20*  41 

France 11»  36 

United  States 27'  38» 

Holland    11«  3' 

Belgium  4* 6 

The  quantities  and  value  of  foreign  and  colonial  pro- 
dure  exported  to  Russia  in  each  of  the  years  1860  and 
1870  are  given  in  the  subjoined  table : — 

Quanlitia  and  Value  «/  the  principal  Artielei  of  Foreign 
and  Culonittl  Produce  Exported  to  Ruteia  in  each  of  the 
Ycart  1860  and  1870. 


Principal  articles. 


To  XertMtm  Ports. 

Coffee    lbs. 

totKm cwts. 

Indigo 

Tea  lbs. 

To  Southtm  Port: 

Coffee  lbs. 

InJigi e<rts. 

Pep.er lbs 

Tea  .M 


Qnantities. 
I8C0. 


2,782,000 

4I)<,000 

7,000 

2«I 


I,e03,000 

113 

SS«,000 

11,000 


ISTO. 


7,7«»,000 

>  31S,000 

7,000 

2,780,000 


2,318,000 

3SS 

810,0  0 

1,099,000 


Valae. 


89,000 

1,413,000 

23<,00o 

20 


48,000 
4,000 
10,tiOO 


1870. 


21«,000 

1,436,000 

240,000 

200,000 


62,000 
12.000 
18,000 
79,000 


iKKe.-Tea  was  permitted  to  be  imported  by  sea-ports  in  the 
7e*rl8S2.  r~  1  r~- 


VIENNA  UNIVEBSAL  EXHIBITION. 

Her  Majesty's  Commissioners  for  the  Vienna  Universal 
Exhibition  have  obtained  from  the  Director-Oeneral  of 
the  Imperial  Austrian  (Commission,  Baron  von  Schwarz- 
Senborn,  answers  to  a  series  of  questions  of  importance 
to  exhibitors  in  reference  to  varioiu  details  in  connexion 
with  the  exhibition,  of  which  we  herewith  publish  a 
summary,  for  the  information  of  intending  exhibitors. 

As  it  18  important  to  assure  in  time  the  engines  and 
steam  boilers  intended  to  set  in  motion  the  machines  ex- 
hibited in  the  English  section  of  the  Machinery  Hall  of 
the  said  exhibition,  the  attt-ntion  of  English  manufac- 
turers is  called  to  this  opportunity,  to  exhibit  either  fixed 
steam  boilers,  fixed  steam  engines,  or  portable  engines, 
and  also  steam  engines  and  steam  generators  for  service 
in  the  Machinery  Hall. 

Machinery  and  apparatus  specially  adapted  to  the  re- 
qairementa  of  the  exhibition  may  also  be  supplied  by  ex- 
hibitors, as,  for  instance : — 

Boilers  for  the  production  of  steam  for  engines. 

Steam-engines  for  driving  the  main  shalUng  in  the 
Machinery  Hall. 

Gas  and  water-power  engines,  for  driving  single 
machines  and  groups  of  machines. 

I^Tge  and  small  pumps  for  waterworks  and  fountains. 

p»*«Uing  cranes,  wiUi  normal  gauges  of  1-6  metre 
(4ft.  llin.),  for  the  service  in  the  Machinery  HalL 

Overhead  travelling  cranes,  with  winch  and  moving 


grear,  with  a  gauge  of  I0'5  metres  from  nil  to  nil,  fit 
the  erection  of  heavy  pieces  for  the  Machinery  HalL 

Hydraulic  lifts  for  raising  persons. 

Portable  engine*  for  the  service  outside  the  KiehiiWT 
Hall. 

Exhibitors  supplying  such  machines  and  apparstu.  ii- 
tended  for  special  service  during  the  exhibitian.  viB 
enjoy  special  privileges,  to  be  arranged  between  them 
and  the  Direotor-Generid. 

If  British  makers  lend  cranes,  hoists,  boilen,  auiia, 
&c.,  for  use  of  Briti^  exhibitors,  no  fees  will  be  ienA 
by  the  Imperial  Austrian  Commission  for  the  use  of  ths 
same  by  British  exhibitors.  But  if  British  ezhibitoa 
lend  such  machinery  for  the  use  of  foreign  exhibitan, 
arrangements  will  be  made  by  the  Austrian  Dinchv- 
General  to  indemnify  British  exhibitors  for  the  on  of 
th«ir  machinery. 

The  power  required  to  set  machinery  and  main  duftiii; 
for  driving  machinery  in  motion  will  be  supplied  b;  tit 
Austrian  Commission,  and  exhibitors  will  in  no  cue  bi 
charged  for  motive  power  supplied  by  the  main  diiraf 
shafts  in  the  Machinery  HalL 

The  moving  force  will  be  transmitted  by  twohonnlii 
shafts  of  a  diameter  of  0-09  metre  (about4'39iBcliei),iii 
1 20  revolutions  per  minute  in  the  speed  rate. 

The  exhibitors  have  to  supply  the  pulleys  for  tUau 
shaft8,a8  wellas  any  other  gear  and  dnving-baiidi,itl» 
own  cost. 

Machinery  intended  to  be  worked  will  be  jW" 
the  central  gallery  of  the  Machinery  Hall. 

The  preservation,  cleaning,  and  oiling  ^^'^ 
shafts  will  be  attended  to  by  tiie  Austrian  ma^  '^ 
exhibitors  will  have  to  attend  to  the  presa'il»«'» 
oiling  of  the  gear  supplied  by  them,  as  also  to  ikf^ 
of  their  straps. 

Brickwork  foundations  in  the  Machinery  Eiu  d* 
be  built  at  the  cost  of  the  exhibitors,  and  be  fca^™ 
ready  for  receiving  the  machinery  by  the  16th "'■"7' 
1873  ;  but  the  brick  foundations  and  the  itoDevoitla 
engines  and  steam  boilers,  &c.,  employed  for  '^^?^ 
motion  the  machines  exhibited,  will  be  conitnK*»^ 
the  Austrian  Commission,  according  to  the  pUaii*  >" 
exhibitors.  -> 

The  main  lines  of  pipes  for  water,  steam,  •""^ 
also  be  laid  by  the  Austrian  Commission,  oA  tliefr 
hibitor  has  only  to  supply  the  connecting  pp*  •"" 
his  machines.  . 

Coals  from  the  beet  Austrian  and  Pnissian  coal  mi» 
and  feeding  water  for  boilers,  &o.,  snpplyiw  |™rj 
engines,  driving  machinery  in  the  Machinery  ^*~^ 
be  supplied  by  the  Austrian  Commission  free  »» "P^' 
Stokers  wiU  also  be  provided  for  the  steam  l»"«"^ 
for  service  in  the  exhibition,  or,  if  the  e^^'l'^  "^ 
prefer  to  employ  his  own  people,  the  wages  of  toe 
will  be  paid  by  the  Austrian  Commission,  sccotoms 
the  fixed  tariff.  _,  yj^ 

Should  on  exhibitor  wish  to  born  wood,  hewiu"»^ 
wise  be  provided  with  it.  .    •  «i  V 1 

The  whole  exhibition  ground  will  be  ""j""^)) 
system  of  drainage-pipee,  carrying  water  uid  ^     ^ 
the  Danube,   and   every  measure  has  ''**'' J~^  ^ 
have  a  sufficient  supply  of  water  in  all  pa™ 
exhibition.  ,  .  ,.  ei/i 

Water  wfll  bo  furnished  at  a  piewire  of  sbool  J" 
at  low  pressure  and  about  120fl.  at  high  Vf^^,^ 

Gas  wiU  be  furnished  by  the  Imperial  UmBB""- 
Gas  Company  at  the  usual  pressure.  boot  1'  ^ 

Steam  pressure  generally  at  6  atmospheres,  »oo 
the  square  inch.  .    ^  lijiital 

Steam   pressure   in  foreiga  b<Ml«»»  ".     uwi««i 
but   they  wiU  be  subject  to  the  Aiiih""  » 
regulations.  4  iIm  r«*r  of  *" 

Single  boiler-houses  are  erected  at  '"'J^boa*- 
Machinery-hall,  about  40ft.  distant,  bat  a  fr^^MH 
house  for  British  boilers  wiU  be  bailtbyt*'* 


Commission, 


Flans  furnished  by  ths  British  Coiiub>x">"' 


rBoli* 
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boUer-hooaes  will  ba  adopted  if  the  British  Commiasion 
will  nndsTtake  the  exeoation  of  the  same.  The  ereolion 
of  British  boUer-hoosa*  is  especially  desired,  in  order  to 
•how  the  ingannity  snd  workmanship  of  British  oo>- 
stroction. 

Traction  engines,  locomotive  steam  carrii^fes  for  ordi- 
nary roads,  steam  omnibuses,  and  similar  kinds  of  salf- 
propelline  Tehides,  will  be  sjlowed  to  ran  about  during 
the  exhibition,  insome  parts  of  the  park  and  the  exhibition 
grounds.  In  fact,  traction  engines,  road  rollers,  self- 
propelling  steam  carriages,  steam  omnibuses,  and  steam 
pleaDure-carriages,  will  bo  very  welcome. 

There  will  be  some  work  of  importance  to  be  done  by 
•team  road-rollers,  and.  in  case  of  any  work  performed 
for  the  installation  by  traction  engines  or  road- 
rollera,  all  expenses  will  be  paid  by  the  Austrian 
Commiasion. 

In  case  of  railway  locomotive  engines  and  carriages 

being  sent  to  the  exhibition,  the  rails  for  them  to  stimd 

npon  must  be  provided  by  the  exhibitors,  and  it  is  very 

'       much  desired  that  rails  m>m  England  should  be  sent  to 

Vienna  as  exhibition  articles. 

There  will  be  competiti  re  trials  with  steam  fire-engines, 

and  the  jury  and  exhibitors  are  invited  to  send  special 

>       engines  for  this  purpose.    Snoh  engines  will  be  con- 

«       sidered  as  objects  of  exhibition,  and,  if  lent  for  use,  fuel 

I       and  care  will  be  at  the  charge  of  the  Imperial  Austrian 

Commission. 
i  There  will  likewise  be  special  trials  held  with  agricul- 

i      taral  machines  and  implements  in  fields  in  the  neigh- 
i:      bourhood  of  Vienna,  or  in  such  places  as  can  be  easily 
s      reached  by  the  Exhibition  Railway. 
;  Agricultural  machines  will  not  be  exhibited  in  the 

ii      Mix£inery-hall,  but  in  a  pavilion  specially  built  for  that 

pnrpoae. 
I  All  machines,  &c.,  intended  for  the  exhibition  will  be 

admitted  to  the  Haohinery-hall  from  the  1st  of  February 
,  till  ^  16th  of  April,  1873,  inolosive,  and  must  be  set  up 
,        by  the26thof  ApriL 

,  Machines  and  apparatus  airiving  in  pieces,  and  oon- 

sisting  of  heavy  and  bulky  parts,  must  be  set  up  by  the 
,         16th  of  April. 

Slate  is  particularly  desired  to  be  sent  to  Vienna  to 
{be  exhibition ;  the  slate  will  stand  a  chance  of  being 
■old  at  a  good  price  at  the  close  of  the  exhibition,  the 
Austrian  slate  being  only  fit  for  roofing. 

It  is  also  desired  by  the  director-general  that  fittings, 
show-oases,  cloth  fur  the  covering  of  walla,  window- 
glass,  &o,  should  be  sent  from  England  to  Vienna; 
these  would  be  considered  as  exhibition  objects,  and 
oould  be  sold  at  the  close  of  the  exhibition. 

Considering  the  bad  and  very  costly  experiences  of  all 
foreign  Commisdons  at  past  liondon  and  Paris  Exhibi- 
tions in  storing  empty  packing-cases,  the  Director- 
General  of  the  Austrian  Commission  has  made  special 
arrangement*  in  this  respect,  offering  every  possible 
facility.  He  has  secured  near  the  exhibition  grounds  a 
large  space  for  "  empties,"  which  he  ofi'ers  gratis  to  the 
foreign  commissions.  On  this  space  a  modem  building 
will  be  erected,  and  a  very  moderate  rate  charged,  accord- 
ing to  a  fixed  tariff  based  upon  the  actual  outlay  of  ooat. 
It  will  be  connected  by  nul  with  the  exhibition  build- 
ings, so  that  all  empties  can  be  sent  direct  to  this  shed. 
No  previous  exhibition  has  afforded  such  facilities  for 
this  purpose. 


stone  and  Francis  Whishaw  bestowed  much  considera- 
tion, and  which  occupied  my  attention. 

It  became  well  worthy  of  notice  that  the  aoonstio 
telegraph  may  afford  alternative  means  of  communica- 
tions for  short  stations  in  addition  to  the  electric  tele- 
graph, and  the  pneumatic  tubes  of  the  post-offices  may 
also  become  means  of  subsidiary  communication. — 
I  am,  &o.,  Htds  Clakkb. 

3«,  St.  OaoiBe'Mquara,  8.W.,  Mth  Aapat,  1872.    . 


COKKSSPOVBSVCS. 

ACOUSTIC  TELE0EAPH8. 

Sis, — The  effect  of  the  late  storms  in  disturbing  the 
oommunioations  by  electric-telegraph  between  the 
police  and  fire-brigade  stations,  which  caused  some 
inconvenience,  have  brought  to  my  memory  the  acoustic 
telegraph,  on  wluoh,  in  early  days,  Sir  Charlei  Wheat' 


SEWAOK 

Sm, — A  solution  of  the  sewage  question  is  still  a 
desideratum,  notwithstanding  its  sanitary  and  pecuniary 
importance,  and  the  many  precipitating,  irrigating,  and 
other  utilising  processes  that  have  been  and  are  still  being 
attempted.  The  interest  the  Society  of  Arts  has  long 
taken  in  the  question,  and  its  practical  knowledge  of  it, 
induces  me  to  think  that  a  few  remarks  on  its  most 
recent  phase,  namely,  that  at  Merthyr  Tydvil,  where 
what  is  called  "intermittent"  or  alternate  filtration  is 
being  carried  out  on  a  limited  area  of  land,  may  be 
interesting  to  the  readers  of  the  Journal,  and  help 
them  to  leave  another  milestone  behind  on  the  toilsome 
road  to  sound  conclusions.  Many  sanguine  individuals 
believe  that  they  have  got  the  key  to  unlock  the  store- 
house containing  the  boundless  wealth  of  town  sewage, 
or  the  secrtt  for  rendering  it  innoxious;  but  if  any 
setUed  conviction  obtained  in  the  mind  of  the  public 
in  favour  of  any  known  process,  100  representative  men 
from  the  Boyiu  Agricultural  Society  at  Cardiff,  headed 
by  their  President,  Sir  Watkin  WiUiams  Wynn,  would 
not  have  been  so  easily  induced  as  they  were  on  the  17th 
alt.  to  go  out  of  their  way  to  view  the  new  filtering  beds 
of  MerUiyr  Tydvil.  These  were  originally  designed  about 
two  yeara  ago,  to  get  rid  of  an  injunction,  by  freeing 
the  sewage  from  pollution  before  discharging  it  into 
the  river  Taff;  and  now  an  attempt  is  being  made, 
by  the  cultivation  of  crops,  to  obtain  some  return,  if 
not  a  profit,  from  the  filtering  medium.  But,  from 
excess  of  moisture,  no  doubt,  the  various  crops — 
cabbages,  mangel-wurzel,  &3.,  looked  chilled  and  inferior 
to  what  they  would  have  been  under  dry  land  cultivation 
on  the  same  soil — a  deep  rich  deirit  from  the  hills  which 
flank  it  on  each  side — and  not  to  be  compared  to  those 
of  market  gardens  of  ordinary  sewage  farms.  The 
filtering  medium  consists  of  20  acres  of  land,  drained  6 
feet  deep,  and  divided  into  four  areas  of  6  acres  each. 
Each  of  these  receives  daily,  for  six  houn  out  of  the  24, 
the  sewaga  of  20,000  persons,  repre«<nted  by  900,000 
gallons,  or  at  the  rate  of  73,000  tuns  per  acre  per  annum. 
To  utilise  advantageously,  acoording  to  our  present 
knowledge,  the  quantity  of  sewage  thus  dealt  with,  200 
acres  of  land  are  required,  being  at  the  rate  of  1  acre 
for  every  100  persons,  or  for  7,300  tons  of  this  sewage. 
The  reason  for  departing  from  this  more  ecunomio  ap- 
plication of  the  Mertbyr  Tydvil  sewage  in  the  first  in- 
stance has  already  been  stated,  but  as  the  local  Board  of 
Health  has  now  obtained  more  than  the  necessary  quan- 
tity of  land — namely,  280  acres — for  its  utilisation  to 
the  fullest  extent,  the  original  operation  may  not  be 
persevered  with.  If  it  is,  the  filtering  powers  of  the 
soil  will  have  to  be  renewed  by  alternate  dry  and  deep 
cultivation  for  at  least,  two  years  at  a  time,  and  by  the 
production  of  gross-feeding  crops,  such  as  cabbages, 
mangel,  celery,  and  seakale.  These  operations  must 
ultimately  become  necessary  on  all  sewage  farms,  and  also 
the  application  of  mineral  phosphate  to  the  soil,  to  supply 
thatremoved  by  the  crops,  and  not  res  ored  by  the  lewoge. 
Before  Dr.  Frankland,  three  or  four  years  ago,  had 
demonstrated  in  the  laboratory  of  the  Riren  Pullntion 
Commissioners  that  one  acre  of  soil,  naturally  dry,  or 
rendered  so  by  drainage,  for  6  feet  in  depth,  was  capable 
of  cleansing  the  sewage  of  3,300  persons  by  alternate  or 
intermittent  filtration,  Mr.  Lawes  had  asserted  at  the 
Society  of  ArU,  after   elaborate   investigation,   that 
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10,000  tons  of  London  tewage  tnigbt  be  annually  applied 
to  one  acre,  which,  at  the  time,  Profvnor  Way  (aid  wat 
tnach  too  high,  and  Mr.  Denton  oharacteriied  as  mon- 
Btrous.  ^Now,  the  one  has  lired  to  sanction,  as  a  govem- 
ment  Oomrnisdioner,  and  the  other,  as  an  engineer,  to 
adopt  the  application  of  seven  times  that  qnnntity  per 
acre  to  the  S'iil!  Bat  then,  in  ttie  Merthyr  TydTil  oase, 
it  is  fairly  alleged  that  as  all  precipitating  processes  had 
been,  and  mast  in  all  probability,  for  ever  continue  to 
be  commercial  failures,  it  was  merely  a  question  with 
the  community  concerned  whether  it  was  least  injurious 
to  their  interest  to  waste  sewage  on  the  land  with  im- 
punity, or  in  the  river  with  a  penalty  attached.  The 
^Ufetfon,  I  think,  has  been  fairly  solved  in  favour  of  fil- 
tering beds  by  the  experiment  at  Merthyr  Tydvil,  and, 
as  it  is  well  CHrried  out,  it  is  both  interesting  and  useful 
to  communities  where  land  cannot  be  obtained,  or  where 
neither  Parlinment  nor  the  Bivers  Pollution  Com- 
missioners will  sanction  the  acquisition  of  a  suf- 
ficient quantity  for  h  legitimate  sewage  fkrm.  The 
waste  of  seWHge,  both  here  and  generallT,  is  to  be 
regretted,  but  in  many  cases  it  is  mevitable.  Its  dis- 
posal, while  the  most  urgent,  is  the  most  difficult  ques- 
tion of  the  duy.  We  have  created  a  Frankenstein 
which  we  cannot  lay.  Mr.  Lawes  said,  many  years  ago, 
after  investignting  all  known  processes  for  its  utilisation, 
"  Away  with  it  to  the  sea,"  and,  unfortanately,  most  of 
it  goes  there ;  but  many  towns  are  not  within  reach  of 
the  sea,  and  if  they  were,  I  believe  its  discharge  even 
there  will  ultimately  be  restrained  by  legal  injunctions, 
i  have  always  advocated  land  as  the  filtering  medium 
for  the  puriScation  of  sewage  "  with  a  profit  if  possible, 
without  it  if  not,"  koi  see  no  reusun  to  change  my 
opinion.  At  Li-dge  Farm,  in  Essex,  our  earliest,  and 
perhaps  best,  illustration  of  the  ntilisation  of  London 
sewage  by  irrigation,  4,000  tons,  valued  at  £10,  are 
Applied  annually  per  acre,  and  £32  realised  for  crops.  At 
Merthyr  Tydvil,  73,000  tons,  worth  £304  at  the  same  rate, 
or  £416  at  8s.  4d.  per  head  of  the  population,  are  applied 
per  acre,  and  the  produce  likely  to  be  obtained  is  esti- 
mated at  £30.  From  the  great  disparity  in  the  latter 
case  between  the  means  at  command  and  the  result 
obtained,  it  appears  clearly,  for  the  pecuniary  interests 
of  ratepaying  town  populations,  where  a  sufficient  area 
can  be  obtained,  that  filtering  beds  should  be  made  sub- 
servient to  sewage  farms,  and  not  sewage  farms  to  filter- 
ing beds.  Thos.  C.  Scott. 
19,  King's  Arms-yud,  Moorgate-ltreet,  Aogtnt  8, 1S71. 


THE  8P0HADES. 
(Omtuaui/rom  pft  sit.) 


The  inland  of  Halkt  is  only  five  miles  distant  from 
that  of  Rhodes,  on  which  it  depends  mostly  for  its  sub- 
sistence during  the  winter  season.  Of  all  the  islanders  in 
the  Archi|>elago  the  Halkiotes  have  turned  out  to  be 
the  best  divers  with  the  apparatus.  While  at  Symi,  they 
hardly  cover  their  expenses,  the  Halkiotes  make  on  an 
average  £dOO  each.  Every  Halkiote  is  a  diver.  It  is  a 
kind  of  apprenticeship  through  which  they  must  pass 
in  their  young  days,  even  if  they  intend  later  to  addict 
themselves  to  other  trades.  In  summer  the  Sea-sbore 
swarms  with  naked  children  of  both  sexes,  some  of  them 
not  older  than  three  or  four  years  of  age,  for  whom 
garments  are  almost  unknown,  and  who  seem  to  be  am- 
phibious beings,  as  they  live  aa  much  in  the  water  as  on 
the  shore.  B.ibies  are  carried  all  day  long  quite  naked 
in  their  mother's  arms,  and  get  thus  accustomed  from 
their  younger  days  to  resist  the  heat  of  the  sun.  Nothing 
else  but  sponge  is  exported.  Leroa  is,  under  all  retpeots, 
one  of  the  best  of  the  group.  There  is  Sat  ground  sus- 
ceptible to  cultivation,  and  spring  water  in  abundance. 
The  Leriotes  addict  themselves  more  to  shipping  than  to 
sponge  fishing ;  but  their  principal  occupation  is  shop- 
keeping  in  Egypt,  to  which  coon&y  proceed  all  those  not 
engaged  in  maritime  pursuits.    Their  nmnben  in  Egypt 


are  always  about  1,000  individuals,  who,  when  thsj  gal 
money  after  several  years'  work,  return  to  tfaor  Uui, 
and  usually  invest  their  capital  in  ihiffping.  Thiii 
vessels  are  not  engaged  in  any  particular tade,  bit  tUr 
countrymen  at  Alexandria  find  freights  fbr  thsD  bm 
thence  to  the  Black  Sea  and  Emope.  On  Uieir  ntm 
they  bring  back  to  their  island  foreign  goods,  put  4 
which  are  re-exported  to  Anatolia  and  the  other  kU| 
of  the  Archipelago.  The  produce  which  is  expnted  jeo^ 
consist*  of  wine,  figs,  rainni,  and  cherae.  The  *ven 
of  the  sponges  fished  by  the  Leriote*  annnslly  is  ii,m. 
They  send  them  annaally  for  sale  to  Oalpuni  rill 
ijymi,  flrom  fhenoe  about  two-thirds  are  tanaitl  k 
Great  Britain.  The  beat  part  of  the  iriand— abiot  oi» 
fourth  of  the  arable  land — belongs  to  tha  Oonnnt  4 
Patmos.  Leros,  which  has  upwards  of  6,000  ttkiUMM^ 
is  the  only  island  of  the  Sporadea  where  then  an  ttpt 
servants.  As  the  Leriotes  live  mostly  in  Egypt,  ^ 
purohste  these  slaves,  and  on  their  retnni  soms  of  tM 
bring  them  to  their  island ;  bnt  the  36  or  W  Unm, 
•xclosively  females,  being  GfarieAJans,  are  aamlatit 
be  quite  free  women.  Eoiery,  bat  «f  •  bail^ialilf,! 
found  in  the  isbind. 

Patmos  is  renowned  for  haTifi^  been  the  ibntfedr 
of  St.  John  the  Bvangeliit.     A  grotto,  ovet  wUi  i 
Greek  chHpel  is  built,  is  stated  by  tradition  te  te  tttift 
where  he  wrote  the  Apocalypse.    In  the  ysu  lW<ii 
Emperor  Alexis  Commene,  having  given  a  moA  uti 
Christodrilo  the  island  of  Patmos,  which  m  It*  b- 
inhabited,  he,  together  vrith  a  few  other  maki»^ 
a  conveni  which  is  still  in  existenoe.    It  is  okriMW 
by  about  sixty  monks,  Who  lead  on  idle  life,al|i** 
extensive  Innded  prop«rty  in  many  parts  of  TiAfli" 
even  so  far  as  Wallilchia.    The  first  settlm  Ml*M 
have  been  the  masons  and  other  workmen  tn^ 
especially  from  Crete  and  Trebisond,  to  erect tlnW"* 
in  question.    They  built  their  honset  roaidit,** 
oases  of  emergency  Sought  reftlga  in  it    li  It"  J* 
century  Patmos  had  a  thriving  mercantile  ffluit^  "jll 
principHl  trade  consisted  in  cturying  to  KMOf"*"? 
Anatolia  twisted  cotton,  specially  of  red  dye,  »1»*  • 
appears  was  in  great  demand,  as  the  process  <rf  !>""<■ 
that  eolour  was  then  unknown  thos.    ^''''^''Jl,'*'?! 
tfire,  pictnrea,  even  Gobelin  tapestry,  which  sisrtflltsli 
seen  in  most  of  the  houses,  attest  the  welfare  °'  ^  f* 
habitants  at  that  time.     However,  shipping,  ^l"*  *[ 
some  unknown  cause  had  been  dccroMing  ""j*^ 
beginning  of  this  centory,  received  the  last  *lo»  Wl 
the  Greek  insurrection.      The  inhabitants  l"" jUI 
addicted  themselves  to  sponge  fishing ;  however, »  «™l 
apparatus  was  purchased  two  years  ago  by  a  nstnra  «• 
the  results  obtained  have  been  such  that  othm  •'"  * 
doubt  follow  the  example.    Within  the  Uit  *«» /T 
six  boats  have  also  been  fishing  sponges  w™*^ 
This  mode  of  fishing,  although  not  to  be  co»p«iw'»w 
thiit  of  diving  apparatus,  has  the  advantage  of  <*5!3! 
With  £10  the  necessary  gear  fbr  a  diaf  i«  P"^ 
while  neiirly  £160  is   required  Ibr  a  '•''^  •fj*'!^ 
Contrary  to  the  general  pr-ictice  in  the  ""^^T 
Sporadea,  the  women  at  Patmos  perform  no  buy  ^ 
Their  principal  occupation  is  to  knit  •tockiligi»««'*f 
caps,  which  constitute  the  OBlyimportantarode*"""! 
in  the  island.    These  are  now  exported  («  «b«  •■"J?!" 
£6,000  a-year,  against  £400  in  18W.     T'"* J^S 
which  are  chiefly  sent  to  Constantinople,  SJS  '"•^"f^ 
tured  with  twisted  cotton  from  Orest  Britain-   ty^ 
their  exportation,  they  are  washed  •^^'^'.'"'''^ajt, 
soap,  to  give  them  a  bright  white  colour,  a  <'"""?S[i 
which  accounts  for  the  large  qunntity  of  ""^Tp  out 
imported  to  Patmos.   The  agricultural  prodnre  ot  r«w" 
is  rather  limited.    Besides  th^fresh  vefetabW  *T^ 
(the  principal  of  which  are  figs)  required  '"fT.  jjo 
sumption  of  the  inhabitants,  it  yidd*  o^'V^^ 
bushels  of  wheat,  1,600  of  barley,  ^.''•*<lT?SirtB 
and  1,000  of  raki.    There  are  on  the  W"*  i7/»» 
and  2,000  Aeep,  which  furnish  ch*»»,  *1*  ■■ 
hidet. 
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The  island  of  Nikartii  Kas  miidd  eoniidetsble  propfreas 
within  the  laat  ten  ur  t#elTe  ]^e^n.    The  Nikanotet, 
'who,   fifieen  yean  ago,   hxl    only  a  few  small  boatt, 
possess  now  64  vessels  of  all  kiads,  employin);  6U0  to  6U0 
men,  who  are  couKidered  to  h6  ik^  Wcmt  jailors  in  those 
Beas.  The  crews  of  the  Nikatia  boats  tie  rather  ^uth'etoOS, 
and  foreixners  are  never  employed  with  them.    Theit 
-vessels  are  built  at  NiKitHa,  #itti  timlibr  eat  ia  the  fdHtts 
Of  the  islnnd,  bdt  by  ahlpwrilfhtiir  frota  Syra,  froAt  which 
Mace  they  also  porohiiM  all  uls  featured  gear.,  A&  they 
nave  no  harbaars,  they  are  abliMo  in  winter  to  haul  od 
shore  the  smaller  boats,  and  anchor  the  larger  vessels  at 
the  neighbouung  island  of  FoumI,  wliiob  po^s'itHu^  e.ife 
anchorage.    In  ail  times  tlia  iuhubitunts  iid'Iuti.id  thcm- 
•elves  to  charcoal  making,  but  of  Lite  yi^ara  they  hiive 
(greatly  extended  this  trade,  in  wbii.'h  are  engagr-d  nil  the 
TBaaeU  and  buats  they  poaa<  as.     About  ^.ODO  iadividu^ 
proceed  yearly  to  the  oo»»',  uf  Anatolia  for  the  puipi)Se 
of  making  charcoul,  and  thuir  vesst^la  go  even  nn  far  as 
the   coMiit  of  Roumely  tor  it.    They  uaii^tUy  mtike  in 
summer  large  deposits  of  chitrciial  in  the  priucipxl  ttjwas, 
specially   Constantinople,    Smyrna,   Aleiandriiv,    Crete, 
Scio,  &'!.,  and  sell  it  >n  winter,  durtn;  which  lime  fhey 
are  seldom  at  sea.     FroAi  ihn  ialaini  ii&.ll  tbey  du  not.  [Al- 
port more  than  ZO.OOOcwt.  oat  Of  200,000  to  3UO,OO0cwt., 
in  consequence  of  the   Ports  hayidff  prohibited  their 
cutting  down  fotr  the  purpose  the  pme  and  oak  treek, 
of  which  there  are  Still  e^tenslTO  f<6Mstfe  in  the  interior 
of  the  island.    Fifteen  yeart  ago  few  foreign  articles 
^ere  imported.     The  inhaMtanti  used  Co  wear  ooarae 
cotton  and  wooUen  stullk,  Woven  by  the  women,  and 
luxuries,  such  as  so^r  kod  coffea,  wtoe  nnknowli  to 
th<-m.      Now,    although    trade    is    limited,    European 
articles,  especially  Brituh  cotton  mdnufacturet,  are  Im- 
ported by  the  suamen,  who  bring  back  with  them,  for 
tbeir  families  and  friends,  the  necessary  articles.    The 
qoantitieo  of  com  produced  on  the  island  are  only  suffi- 
cient for  three  muntha'  consumption,  and  those  imported 
are  not  in  proportion  to  the  papulation,  which  prsbably 
Dumbers  upwards  of  10,000  suufs.  This  fact  ia  erpUined 
by  the  large  quantities  of  ^tal»es  which  they  use  for 
food.    Properly  speaking,  there  are  no  villages  at  Ki- 
karia ;  the  houses  are  scattered  about  all  over  the  island, 
and  in  the  plices  most  propilioua  fpf  agriculture.    The 
inhabitants  have  always  beqn  coasidered  as  half-savages, 
and  have  the  reputation  of  being  thieves.    They  still 
sleep  on  goats' -skins.    The  use  of  lamps  is  almost  un- 
known to  them,  they  sitting  at  eveoinga  by  the  light  of 
the  fireplace.     The  island  is  so  hilly  and  deprived  of 
roads,  that  no  beasts  of  burden  can  be  used.  Everything 
has,  therefore,  to  be  carried  by  the  women,  who  walk 
for  miles  with  as  much  as  two  cwt.  on  their  backs.   Some 
years  ago  a  mine  of  emery,  irhidi  exiala  at  (wo  honrs' 
distance  from  the  seashore,  was  worked,  and  the  women 
sxtracted   and   carried  the   emety   to   the   shipping- 
place  for  8s.   per  cwt.     Howevef,   lor    some    cause 
unknown — perhaps  the  bad  qoaUto  of  the  mineral — the 
undertaking  hu  been  abandone(L    About  800  women 
proceed  ytarly  to  Smyrna,  Oomrtdntinople,  and  Syra, 
where  part  uf  them  are  employed  as  nortes,  the  others 
as  servants.    Withiii  the  last  few  years  a  school  has 
been  est>.blished,  and  is  attended  by  a  few  children  only. 
The  Nikariotes  say  that  to  make  charcoal  no  reading  nor 
writing  is  reqiind.    The  Island  of  lifisairoB  is  a  trun- 
cated cone,  the  (ides  of  which,  witii  the  exception  of  the 
feonthem — which  is  all  rook  of  volcanic  formation — are 
tmder  cultivation,  and  coveted  with  trees.    The  centre 
of  the  island — that  ia  the  summit  of  the  cone — is  a  large 
crater  of  an  extinct  Tolcano,  so  much  impregnated  with 
Mlphur  that  agriculture  is  impossiUe.     It  would  seem 
that  the  sulphurous  sabstsnce  is  encroaching  yearly  on 
the  arable  land.  In  the  (vring,  the  island,  being  covered 
with  vrrdore,  presents  a  fine  aspect,  iti  which  the  eye  re- 
poses with  pleasure  after  having  been  acouatomed  to 
the  barrenness  of  the  oUier  islands  of  the  Sporadet.  A  few 
yeart  ago  the  Ottoman  OovBriunedt  eatkbli^ad  a  manu- 
&ctory  for  refining  the  sulphur  found  in  the  cnuter  of 


the  volcano ;  but  hitherto  little  hat  been  produced.  If 
Ibis  establishment  were  worked  on  a  1  irge  acije.  it  would 
procure  employment  to  the  inhabitants  m  carryiuj;  the 
sulphur  from  the  mountain  to  the  seH-sbine,  bouie 
Nisoiriotes  had  been  at  work  in  thu  m'iiiuf<tctui(i  of 
sulphur,  but  all  of  them  having  died  ii>  ti  short  time,  the 
inlUibitiints  are  unwilling  to  get  empluymeutin  ii  frua 
fear  of  a  umilar  &te.  Scarpantos,  iiUhuU({h  one  ut  tbe 
bedt-gifted  with  natural  resources,  is  i^nt)  of  tbe  moalr 
wretched  of  the  Sporades.  It  ia  in  gi^tieral  hilly,  but 
well  watered  and  susceptible  to  agiicultun: ;  howcrt-r, 
the  natives  have  allowed  for  many  yi>»ni  tni;ir  arable 
lands  to  be  covered  with  trees,  which  the  Uovernment  is 
now  claiming  as  Crown  forests.  Tbn  intiubituulii  nrefer 
to  emigrate  annually,  for  several  montba,  tu  diSorfiit  parts 
of  Turkey  and  Greece,  whure  they  wurk  aa  pru^un^ 
carpenters,  &a.,  rather  than  addict  tbi-nistilvi^eicluBii'el^ 
to  agriculture.  A  circumstance  wurthy  uf  reitmrk  ii^ 
(hat  even  in  the  poorest  islands  Britisb  cotton  munu- 
fttOtures  are  being  introduced  inetea  ;  uf  tbu  wuoUeii  and 
oottOQ  stuffs  woven  by  the  women,  mid  which  wore 
formerly  their  exclusive  garments.  , 

The  position  of  Stampalia  mHkes  it  a  place  oi  £ttsort 
for  vessels  trading  between  Turkejr  and  Ureece.  Therp 
is  no  regular  trade ;  the  necessaries  of  lite  are  mostl^ 
landed  from  the  vessels  which  call  occasionally.  .Ttvs 
principal  ai  tides  exported  are  sponges,  to  the  VMue  of 
about  £8,000  a-year.  The  fine  sponges  of  StampalU  am 
considered  to  be  the  best  fished  in  the  Archipelago. 
They  all  go  to  Great  Britain,  as  well  as  moat  of  the 
oommcm ;  and  together  their  value  may  be  reckoned  to 
amount  to  £2,fi00  a-yenr,  S.ampalia  cheese  is  con- 
sidered to  be  very  good,  and  its  reputation  was  such  that 
formerly  a  Turkish  vessel  of  war  was  sent  annually  to 
get  some  for  the  Sullan's  own  use.  The  women  wear 
still  the  ancient  costume,  which  is  very  picturesque.  It 
oonsiAta  of  a  petticoat  made  with  square  pieces  of  dif- 
ferent  colours,  and  embroidered  shirt  with  long  and  wide 
sleeves,  which  they  tie  up  behind  their  necks  when  at 
Work,  an  embroidered  breastpiece,  sandals  instead  of 
shoes,  and,  lastly,  a  red  furred  jacket  with  gilt  buttons, 
and  a  turban  of  light  yellow  colour,  the  end  of  which 
falls  with  grace  on  one  side  of  the  face,  passes  under 
the  chin,  and  is  thrown  back  over  one  of  the  shoulders. 
When  this  turban  is  not  in  silk,  it  is  dyed  by  the  women 
themselves  with  saffron,  which  grows  in  the  island. 
Symi  is  in  all  respects  the  most  important  of  all  the 
islands  of  the  SporaUes.  The  number  of  foreign  shipping 
calling  yearly  at  this  island  can  be  reckoned  to  be  3,000, 
representing  together  40,000  tons.  Most  of  them  are  uudtr 
the  TurkisH  fiag.  Since  September,  1868,  the  British 
steamers  of  the  Asia  Minor  Sieamship  Company  call  at 
this  island  every  fortnight.  The  amount  of  sponges  ex- 
ported in  them  for  Europe  vid  Smyrna,  during  the  year, 
IS  about  £70,000,  together  with  £1,000  more  of  other 
goods.  The  sponge-fishing  boats  have  about  18,000 
divers  and  rowers;  many  of  these  boats  take  part  in 
winter  in  the  coasting  trade  of  the  island.  The  general 
occupation  of  the  Symiutes  is  sponge  fishing.  Their 
boats  are  the  best  of  all  those  engaged  in  this  industry 
in  the  Mediterranean  Sea.  The  sponge-divers  are  also 
in  a  more  independent  condition  thlin  those  of  the  other 
islands  of  the  Sporades.  Tbe  average  value  of  sponges 
fished  by  the  Symi  boats  is  £50,000  yearly,  which,  to- 
gether with  other  £15,000  brought  for  sale  from  other 
places,  even  from  Greece,  are  exported  to  Europe. 
Within  the  laat  few  years  the  trade  has  much  increased. 
The  Symiott-s,  as  soon  as  they  manage  to  collect  a  small 
capital,  purchase  sponges,  start  with  them  fur  Europe, 
and  procure  foreign  goods,  with  which  they  return  to 
the  iidand.  Little  by  little  their  commercial  operations 
are  extended,  owing  to  the  credit  they  obtain  in  Europe 
when  they  are  known.  Hence  the  Symi  merchants, 
who,  in  general,  do  not  possess  much  ready  money,  are 
enabled  to  carry  on  business  on  a  large  scale.  In 
consequence  of  the  extension  of  trade,  and  of  maritime 
panaHs,  tite  Symiotes  prefer  living  near  the  Aea-»hoie ; 
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but  there  being  no  space  for  building,  they  are  compelled 
to  blow  up,  at  great  expense,  whole  sides  of  hills  to  make 
room  for  constrnctions. 

The  island  of  Teloa  is  the  less  important  of  the  Kroop- 
However,  there  is  here  mnch  arable  land,  but  the  soil 
seems  to  be  very  poor,  and  to  yield  a  very  scanty  pro- 
duce. It  is  an  undeniable  fact  that  those  of  the  inhabi- 
tants of  the  Sporades  who  are  agricnltorists  are  in  a  con- 
dition not  to  be  compared  to  that  of  their  more  daring 
oonntrymen,  for  whom  agiicultnre  is  but  a  secondary 
occupation,  left  almost  to  women,  and  who  addict  them- 
selves to  seafaring  pursuits.  At  first  sight,  Telos 
appears  to  be  a  promising  island,  bnt  the  illusion  is  soon 
dispelled  when  Uie  houses,  or  rather  hats,  which  ar«  at 
nearly  half  an  hoar's  walk  from  the  seashore,  are  ap- 
proached. Nothing  more  miserable  nor  dirty  can  be 
imagined.  Of  late  years  the  Teliotes  have  addicted 
themselves  to  sponge  fishing,  and  they  possess  deven 
boats,  but  as  there  are  not  at  Telos  people  with  capital  to 
lend  the  divers  the  required  money  for  a  season's  fishery, 
they  cannot  proceed  to  distant  places,  where  sponges  are 
more  abundant,  and  are  obliged,  in  general,  to  limit  their 
explorations  to  the  Archipelago.  It  is  the  only  island 
of  the  Sporades  where  the  population  is  not  on  the  in- 
crease, and  this  is  attributed  to  a  local  custom  relating 
to  inheritance,  which  prevents  most  of  the  younger 
daaghters  from  marrying.  The  dowry  of  the  mother  is 
given  to  the  eldest  daughter,  and  that  of  the  father  to 
tiie  eldest  son,  whom  the  second  daughter  is  also  obliged 
to  serve  during  her  lifetime.  If  there  are  other  daugh- 
ters they  are  left  to  a  miserable  fiite,  as,  having  no  money 
nor  property,  they  cannot  find  husbands.  Most  of  them 
go  and  work  at  Symi. 


GEirSSAL   VOTES. 


The  Tnnisrs'  Company. — The  Worshipful  Company 
of  Turners,  in  rontinuation  of  their  effort  to  promote 
technical  education  among  turners,  propose  to  give 
this  year  their  silver  medal  and  the  freedom  of  the 
Company  and  of  the  City  of  London  to  any  one  workman 
or  apprentice  in  England  who  may  send  in  the  best 
specimens  of  hand-turning.  The  material  to  be  used 
is  varied  in  different  years,  so  as  to  include  wood, 
ivory,  metal,  stone,  spar,  &c.  The  cempetition  for  this 
year  will  be  in  taming  in  hardened  and  tempered  steel. 
The  subject  of  the  competition  will  be  horologonial 
turning,  whether  exhibited  in  the  turning  and  finishing 
of  pinions  of  chronometers,  watches,  &c.,  or  in  any  of 
the  varions  pscapcments  used  in  the  same.  The 
character  of  the  work  will  be  judged  of  by  the  perfect 
truth,  finish,  and  squareness  of  the  parts ;  and,  in  any 
escaptment  submitted,  by  the  complete  nccunicy  of 
form  and  proportion  for  the  purpose  intended.  Com- 
petitors will  be  at  liberty  to  select  their  own  subject  fbr 
exhibition  in  taming  and  finishing,  whether  in  wheel 
work  or  the  escapement ;  but  the  complete  escapement 
or  train  of  wheels  planted  in  position,  to  show  the  truth 
and  accuracy  of  the  same,  will  be  desirable.  The  suc- 
cessful candidate  will  be  required  to  supply  a  satisfactory 
certificate  of  the  work  having  been  done  by  his  hands 
only,  and  of  its  being  done  daring  the  period  of  com- 
petition, and  may  be  required  to  do,  in  the  presence  of 
the  judges,  a  portion  of  the  work  similar  to  the  successful 
exhibit.  The  award  of  the  judges  will  rest  entirely 
upon  the  truth  and  perfection  of  the  turning  of  the 
steel  work  submitted.  In  addition  to  this  prize,  the 
bronze  medal  of  the  Company  will  be  given  to  the  cam- 
petitor  second  in  merit,  and  the  Company's  certificate 
of  merit  to  the  third.  The  different  objects  must  be  de- 
livered free  at  the  Mansion-house,  London,  during  the 
week  beginning  Monday,  October  21st,  and  ending 
Saturday,  October  26th.  The  judges  of  this  year  wiU 
be  the  foUowJoK  citizeni  ai^d  tpmen :— Sir  Wijliam 


Qeorge  Armstrong,  O.B.,  of  Newosstls;  Sir  J.  Brown, 
of  Sheffield;  Mr.  John  Jones,  of  the  Stnad,  Londu; 
Mr.  S.  Jackson,  of  Bed  Lion-street,  Clarkenwdl 

Population  of  th«  TXnitsd  8t»tM.— Aooordiog  to  the 
latest  census,  the  population  of  the  United  States  is  u« 
38,600,000. 

TelagraplM  is  th*  United  BtatM.— The  nnmber  i 
telegraph  office*  in  the  United  State*  is  about  6,000,  tb 
total  length  of  lines  75,004  miles,  employing  7,000 
persons,  and  transmitting  annually  upwards  of  1  l,900,l)H 
messages. 

Kaehlna  for  Tiryiag  PorcelaiB  Clay.— A  muhiiM  ha 
recently  been  invented  by  Sisnor  Leopoldo  HeniioB,  i 
mechanical  engineer  of  Sampierdaoena,  nesr  Ckoos,  b 
drying  porcelain  day  or  potter's  earth.  This  open&D, 
which  is  a  most  tedious  oneinonr  dampc]imate(BiigUiiil), 
can  be  effected  in  a  few  hours  by  this  machine  tt  t  nit- 
tively  small  cost.  The  importance  of  this  inveDtion  eu 
readily  be  imagined,  as  by  the  present  syitaa  ajK 
months  are  required  to  dry  the  clay  to  the  rsquiMoa- 
sistency,  and  fit  it  for  the  market. 

Oold  Kiiiot  in  Australia.— The  statistics  pnbliriitl  I? 
the  mining  department  of  Victoria  give  the  foUoni; 
as  the  production  of  gold  in  that  colony  during  tteM 
three  months  of  1871:— The  gold  produced  wu  «iw 
ounces,  of  which  174,362  ounces  was  obtained  (roo?ii«<t 
The  number  of  miners  was  88,279,  of  which  4l«»»" 
Europeans.    The  mines  extend  over  985  n«"«'"' 
At  Clunea,  gold  is  extracted  from  quart*  oWw  it  • 
depth  of  790  feet  below  the  surface. 

The  St  Ctothard  BaUway.— The  oontrt(*i!«^ 
tunnel,  M.  Favio,  is  making  extensive  P"P"*|"? 
commencing  the  work  as  soon  as  possible,  aaloBW|'' 
boring  madiinery,  and  for  machinery  for  cai]^-H 
air,  have  been  given  out  within  the  last  few  "•?•■  ^  ^ 
length  of  the  tunnel  is  now  definitely  fixed  «»i"" 
metres,  in  consequence  of  certain  modiflcstioni  tw*™ 
been  made  in  the  gradients,  the  culminating  P""'"!!!, 
tunnel  being  now  1,162-40  metres  above  the  ••™"'j 
sea,  or  somewhat  lower  than  it  was  formerly  into** 
With  the  exception  of  146  metres  at  the  sUtion  at  A"^ 
the  tunnel  will  be  driven  in  a  straight  line.    The  ipp^ 
ment  of  the  principal  engineers  of  the  ooBBuiy  m »" 
made,  thechief  engineer  being  the  Chevalier  •w^'j 
the  Chevalier  Ehremfreund  as  next  in  <»'°??°7,'Sua 
act  as  his  deputy,  with  a  residence  at  Zurich.  *|^^J 
his  been  appointed  engineer  of  dirision  at  WW""-   j 
MM.  Amaldi  and  Frasohina  chief  of  the  diT»w" 
Lucerne  and  Bellinzona. 

The  Polytochnio  School  *t  Zori**- —  ^^  i?il^ 
which  now  has  been  established  17  yean,  i"™^ 
during  the  present  sohobistic  year,  689  •taam*""" 
pared  with  648  in  the  previous  year,  of  which  IM 
students  of  the  Univewity,  agun*  281  of  the  pn«" 
year.     In  the  school  of  architecture  tte  """^J 
students  waa  22—11  being  Swiss  snd  11  f^'^f^^ 
the  school  of  engineering  the  number  of  •"*^^ 
262,  of  which  60  were  Sinss  and  202  fc^tj™!*. "  > 
mechanical  department,  136  (62  Swiea  and  Wf«W^, 
In  the  school  of  chemistry  applied  to  """J^^Lb 
(41  Swiss  and  60  foreignei*).     Forestry,  l»  "^ 
(14  Swiss  and  4  fordgnen).    Agricoluue. ' J'   ^ 
and  6  foreigners).    In  the  schod  for  P!S™«^„C,  rf 
deats,  of  which  only   1   fordgner.     The  ni^  ^ 
students  in  the  prekminary  cooise  was  "'' JJTjffl 
Swiss  and  lOlforeignars.    Outof  thetrtslnao'"^, 
there  are  242  Swiss  and  447  students  of  "^^^H 
of  this  number,   191  are  Austrian,   94  r^^ai,  U 
Italians,  42  Oennans,  17  Eoumanians «»  °f^  jwA 
French,  9  English,  9  Swedish  or  ^'^'fS^uuSt* 
6  Danes,  4  North  Amerinmi,  8  Tnri*  ^^T  ^  n- 
and  1  Werti  Indian,  the  only BnnV*»^^  Pot- 
presented  at  Zurich  being  Bdginn,  ■9*"^ 
tngal 
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AixovAcqaoarrs  by  the  oouvcil. 


xisowiCTT  rmni. 

Members  and  othen  who  propoM  to  con- 
tribote  by  donation  or  subscription  'to  the  En- 
^owment  Fund  for  die  Society  of  Arts,  are 
ceqiiMted  to  ciosb  «U  cbeques  through  Messrs. 
Omtts  and  Go.,  die  Society's  ba&kei«,  aad  to  for> 
ward  the  same  to  die  Secretary  or  B^ancial 
Officer  at  the  House  of  th^a  Society  of  Arts,  John- 
•toee^  A.delj>hL 

Tb*  Midenuoer  •nhaDriptioBs  arw  d»«.  Mid 
4iho<dd  be  forwarded  by  tkt»fte  «r  P«8t-iBAoe 
(Vder,  crossed  "Goutts  and  Oo.j"  and  made 
jwyaUe  to  Mr.  Sanmel  Thonias  Bwranpottj, 
Finaaeial  Ofioar. 


p&ocsxsivas  or  teb  societt. 


raaoD  covan  of  oavxw  lbcttsib. 

SfLlGAXEa,  SIUCIDES,    GLASS,   AXD   GLASS 
PAIKXING. 

By  frofsssor  BarSl 

LaorwBB  V. — Dilitbksd  Momiuy,  Hay  6,  1872. 

Xhii  evening  I  propose  to  oontinae  the  subject  with 
vhi(di  I  oonoluded  my  last  lecture,  namely,  the  colouring 
«f  glass  by  metallic  oxides.  It  is  necessary  that  this 
ahould  be  understood  before  entering  upon  the  consider- 
ation of  the  various  styles  of  glass-painting.  We  hare 
to-night  the  advantage  of  Mr.  Ladd's  presence  with  the 
fdectric  light,  and  we  have  arranged  a  series  of  ezperi- 
msnts,  which  are  so  beautiful  that  they  should  take  pre- 
oedsnoe  of  every&ing,  therefore  I  may  have  to  complete 
this  portion  of  my  subject  at'  our  next  meeting.  I  com- 
msneedmy  oooise  with  the  chemistry  of  silicates,  as  in- 
trodnctory  to  the  manufacture  of  glass  and  glass-painting, 
•od  it  is,  therefore,  neoessary,  to  make  my  story  perfect 
and  ooo^plete,  that  I  should  speak  to  you  somewhat  at 
length  on  the  subject  of  staining  glass  with  metallic 
ozidss.  We  notice  a  considerable  difference  in  the 
ancient  glass  which  adorns  the  old  cathedrals  of  this  and 
othsr  lands  and  the  glass  which  was  made  some  20  or 
V)  vean  ago.  We  notice  this  difference  in  the  blues 
and  nds,  bnt  more  particularly  in  the  latter,  and  we  ask 
Aeqoantly  in  what  does  tliis  diffeieno^  consist  F  I  have 
already  noticed  this  point,  bnt  it  ia  now  my  business  to  go 
JBtsJtntbsrqioxe  folly.  The  exture  of  theanriiwitglaM  w 


verir  diSerent  &ow  the  testure  of  modem  glass,  and  I 
shall  give  scxns  acpanments  later  on  to  show  this,  aiid 
yon  wUl  need  no  further  remarks,  as  the  illustratiooa 
will  speak  for  themselTes.  ]Sut  when  old  ruby  glass  Ji 
examined  you  find  that  there  is  a  thicker  contmg  uf  tl^ 
colouring  matter  upon  it  than  there  is  upun  modem 
ruby.  The  ground,  of  course,  is  different, «.«.,  the  whits 
fluM—lhit  I  hrtVO  iilrtnriyiliOWli— Wid  to  that  lis  owm|p, 
ui  gr.!(it  meaBuri)  no  doutiL,  Llia  lustre  of  thti  ruby.  But 
it  appeara  as  if  the  opt^ratiun  of  dipping  and  coating  bad 
b^en  repeati^d  eever^  times — as  if  tho  gljifis  ruby  bad 
bpen  tiikeii  and  dipped  into  tta  jmt,  and  coatod  with 
white  ttnd  ruby  glass  mum  than  once.  It  uppeara  a* 
if  the  coluunw  coHting  htid  been  put  on  tho  Datside 
and  nut  on  the  ttutido,  and  thiit  after  the  glass  bad 
betti  dipped  into  ttui  ruby  it  wus  agHin  dipped  into 
the  white,  so  that  stria!  of  white  glnss  uru  furtnud 
between  the  thin  films  of  ruby  glass.  That  would  voiy 
matarially  inureaae  tbo  brilliancy  of  the  effoet  pro- 
duced by  trunsmittlKi  light.  All  the  aid  ruby  glasn  is 
remixrkably  thielc,  and,  no  doubt,  in  former  times,  thoia 
who  mude  windows  took  the  grentest  possible  ears  in 
firing  their  ruby  glass,  and  a  grcut  deal  dependit  upon  the 
firing.  I  have  h^e  a  disc:  of  ruby  which  WHA  l^nt  me 
to-day  by  Umixa.  Powell,  in  whieh  wo  have  portions  of 
it  perfectly  white;  but  if  this  white  g],->.ss  is  tired  care- 
fully it  bMOtaos  ruby,  wid  if  this  ruby,  which  is 
P'  rfoctly  red  on  this  side,  i»  overfired,  it  becomes  almost 
opiquo.  Great  caxe  is  thi'teforo  necpssiry  in  firing 
ruby  glass.  In  some  inatanecs  gliuts  painters,  if  they  ai« 
not  ciireiful  ia  using  a  fiui  with  their  painting  ooloua, 
which  is  suiScienUy  soft  to  riio  down  before  the  tempera- 
ture rises  so  high  as  to  affect  the  rub^  gtius,  spoil  their 
raby.  Glass  paintaia  know  that,  >n  spite  of  all  their 
otu-ij,  this  docs  somtitimoa  hnppeii,  and  that  ruby  be- 
CbmtM  so  durk  with  the  firing  that  they  have  to  rejact 
it,  and  paint  frush  pieces,  I  montionoj,  I  think,  that 
ruby  glass  is  usually  coloured  with  sub-oiide  of  copper ; 
it  is  also  colour^  with  oxide  of  gold.  I  have  here  two 
S|>«eimeBS,  which  have  been  lent  me,  of  ruby  glass, 
<x>tiiin(id  from  the  heating  of  an  almost  oolourloss  glisg. 
1  shall  show  yoa  those  preseDtly  by  the  aid  of  t^e  elec- 
tric lamp,  and  you  will  sec  that  one  piece  is  cdoarless, 
whilst  that  which  had  been  heated  aas  beconut  of  a 
beautiful  ruby  odour. 

Bofor«  leaving  the  suWeot  of  ruby  glass,  I  must  say 
Ode  word  about  splashed  ruby.  As  many  of  you,  no 
di^ubt,  are  aware,  thure  are  some  Jtiec^s  of  old  glav 
taken  from  Fn  nrh  windows,  I  believe,  in  which  thtsio 
is  clciix,  white  glacis  with  dashes  of  ruby  U{iun  tt,  just  as 
if  the  maker  had  tttkcn  ruby  glass  in  a  liquid  state,  ami 
diished  it  on  the  white  gUm.  This  is  callod  splashed 
Diby.  The  way  that  can  b«  imitated,  and  no  doubt  the 
way  in  which  it  was  originally  obtained,  ts  this.  Portiaiia 
of  this  copper  ruby  are  broken  up  into  small  pieces  and 
thrown  upon  thi'  iron  implmnent,  which  is  callod  Iht 
m'lidrr  or maftrr, aud  which  is  used  in  the  manufacture  of 
flint  (ilass.  7'h«  workman  than  gathers  white  glass 
from  tho  pot  tin  the  end  of  his  bl)>w-pipej  and  rolls 
the  hot  glass  on  the  marver ;  the  small  pieces  of  ruby 
adhere  to  it,  sjid  are  softened  by  the  heat.  The  majBS  is 
then  exposed  at  the  mouth  of  the  glass  pot,  and  the  pieces 
of  ruby  melt  and  become  perfectly  united  with  the  white 
glass  and  spot  over  its  surface.  When  the  mass  is  in 
the  proper  state  it  is  blown  and  made  (as  already 
described)  into  a  disc,  or  cylinder,  and  the  spiots  by  thli) 
operation  become  elongated,  and  produce  the  same  sort 
of  eSleet  as  would  be  obtained  by  throwing  a  red  lipoid 
obliquely  on  a  sheet  of  white  paper. 

Another  point  to  be  noticed  in  connection  with  rtiby 
glass  is  that  we  do  not  always  get  a  ruby-coloar  with  the 
oxide  of  copper.  Sometimes  the  sub-oxide  becomes 
oxidised  into  the  higher  oxide,  and  that  higher  oxide  gives 
a  preen — not  a  ru^ — colour ;  so  that  we  get  an  inter- 
mixture of  green  and  red  sometimes,  and  also  puijili^ 
and  bluish  tints.  Specimens  of  these  I  shall  j&ow  yoa 
by-and-bye.  )igitized  by  VjOOv  l^ 
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The  Vine  ^lass  which  is  considered  hj  many  to  be  so 
beautiful,  this  sort  of  purple  blue,  ii  stained  with  oxide  of 
cobalt.  I  have  arranged  an  experiment  or  two  to-night, 
to  show  yon  how— by  miming  down  certain  mixtures 
which  we  have  here,  the  oompoaition  of  which  I  will  tell 
yon  of  presently — we  are  enabled  to  obtain  coloured  glass. 
Of  course,  in  so  short  a  time  we  cannot  obtain  it  in  a  state 
perfectly  homogeneous ;  but,  at  all  events  we  shall  be 
able  to  show  you  how  blue  glass  is  obtained.  Green 
glass  is  coloured  by  various  metallic  oxides.  For  in- 
stance, even  as  I  have  already  mentioned,  in  a  certain 
state  of  oxidation,  iron  colours  glass  jgfreen,  and  the 
green  colour  of  ordinaiy  bottle  glass  is  owing  to  the 
presence  of  the  protoxide  of  iron.  Green  is  also  ob- 
tained with  other  oxides  of  metals.  We  have  here  a 
beautiful  piece  of  green  ^lass,  which  goes  by  the  name 
of  signal  green,  because  it  is  used  for  railway  signal 
lamps.  It  is  coloured  by  the  higher  oxide  of  copper, 
the  protoxide,  not  the  suboxide.  Oxide  of  chromium 
also  colours  glass  green,  and  it  has  a  very  powerful 
colouring  effect.  Opaque  greens  are  made  with  it  for 
enamels,  and  some  transparent  greens,  for  if  this  opaque 
green  be  coated  upon  white  glass,  we  have  a  similar 
effect  produced  to  that  which  we  have  when  the  ruby  glass 
is  coated  upoii  white,  a  coated  green  is  obtained.  Then 
with  regard  to  yellow  glass,  there  are  different  kinds, 
which  I  shall  show  yon  presently.  Some  cold  yellows 
are  obtained  with  sesquioxide  of  iron,  the  oxide  contain- 
ing more  oxygen  than  the  protoxide.  Another  yellow  is 
got  by  silver  stain.  It  is  said  that  the  ashes  oi  certain 
woods  colour  glass  yellow.  It  is  the  iron  contained  in 
the  ashes  which,  in  the  state  of  sesquioxide,  imparts  the 
yellow  colour  to  the  glass. 

Mr.  Lewis  has  now  melted  a  piece  of  glass  coated  with 
a  particular  composition,  and  on  putting  it  into  the 
electric  lamp,  you  will  see  that  it  is  of  a  beautiful  blue 
colour.  There  is  another  piece,  of  a  purple  colour,  ob- 
tained from  manganese.  It  is  a  peciuianty  of  manga- 
nese, that  if  yon  have  a  moderate  quantity  present,  yon 
get  a  purple  colour,  but  if  you  have  too  much  it  converts 
Uie  purple  into  a  brown.  Manganese  purple  has  generally 
a  brownish  tint ;  it  is  not  the  pure  purple  known  by  the 
name  of  mauve  or  magenta.  I  need  not  show  you  other 
experiments,  as  I  think  these  two  are  sufficient  to  prove 
how  easily,  with  the  source  of  heat  we  have  here,  we 
can  obtain  this  colouring  effect  by  metallic  oxides.  The 
yellow  eilver  stain,  which  we  cud  not  succeed  in  ob- 
taining last  time,  because  the  muffle  was  not  sufSciently 
hot,  I  shall  show  you  next  week. 

Kow,  I  will  describe  to  you  a  very  good  way  of  mixing 
flaxes,  and  of  insuring  a  venr  rapid  colouration  of  sili- 
cates with  metallic  oxides.  I  have  here  some  silicate  of 
potash,  and  in  this  bottle  some  chloride  of  cobalt. 
Putting  these  two  together  yon  will  s6e  we  shall  get 
a  blue  precipitate,  which  is  silicate  of  cobalt  Here  we 
have  two  substances  mixed  in  what  are  called  equiva- 
lent proportions,  and  intimately  mixed  (for  they  are 
chemically  united).  Here,  again,  I  will  add  to  the 
silicate  a  copper  salt,  and  we  shall  get  silicate  of  copper 
formed,  which  is  of  a  green  colour.  These  two  illnslza- 
ti'  as  are  enough,  but  if  I  took  an  iron  salt  I  should 
r  .t  a  dark  brown-coloured  precipitate,  and  I  should  also 

fet  characteristic  precipitates  with  salts  of  other  metals. 
Tow,  if  we  filter  off  the  liquids  from  these  substances,  we 
shall  have  the  silicates  left  in  the  best  condition  for 
fusing,  for  we  have  their  constituents  in  equivalent  pro- 
portions, and  chemically  united,  for  the  silicate  of 
potash  and  the  chloride  of  cobalt  are  no  longer 
there,  but  we  have  silicate  of  cobalt,  there  having 
been  an  interchange  of  adds  and  bases.  If^  then, 
these  be  dried,  and  mixed  with  some  of  the  substance 
which  I  will  now  preciptate  —  and  that  is  how  the 
materials  which  have  been  used  this  evening  have 
been  prepared  —  some  nitrate  of  lead  and  borax, 
putting  these  together  we  have  a  white  precipitate, 
and  we  get  here  borate  of  lead  —  another  inter- 
change of  aoida  and  bases.      This  borate  of  lead  is 


excessively  fusible,  and  renders  any  silicates'  vith  yiHA 
it  is  mixed  particularly  fusible.  You  see  in  how  iliat 
a  space  of  time,  and  how  easily,  we  were  enabled  to  pro- 
dace  the  blue  purple  colours  which  were  shown  on  tkt 
screen.  But  some  person  may  say,  "yon  have  tn  intaa 
heat  there,  for  you  have  nearly  perfect  oomVoition  of 
the  coal  gas."  That  is  true ;  but  m  making  sQic*t«  h 
fusion  yoa  do  not  require  such  an  intense  heat  it  tk 
time ;  what  you  want  is  prolonged  heat— aloDg,sotkiii; 
heat ;  and  if  these  glasses  whioh  we  have  beoi  mikb; 
now  had  been  fused  for  an  hour  or  so  at  a  lower  tn- 
perature,  we  should  have  had  a  very  much  mors  peried 
mcorporation  of  the  substances.  I  advise  aay  one  oh 
gagea  in  these  matters  to  try  these  experimmti,  u  I 
thmk  they  would  find  that  they  would  lead  to  satiitK- 
tory  resiUts.  I  have  not  given  you  the  pioportioBi 
of  flux  and  silicate  to  be  employed,  but  yoa  will  mcij 
find  by  experiment  which  mixtore  suits  your  fmfm 
best. 

Now  I  pass  on  to  harmony  of  colour,  for  there  ■  i 
harmony  of  colour  to  be  observed  in  glaH-psintiig  a 
well  as  wall-painting,  for  if  colours  are  nothamaBioniT 
arranged,  and  in  proper  quantity  and  oidar,  with  pops 
intervening  white  spaces  left,  you  do  not  getspleuiK 
effect.    Before  speaking  of  the  harmony  of  colour,  I 
must  get  Mr.  Ladd  to  be  kind  enongh  to  iUmbite  tb 
subject  by  experiment ;  and  while  his  ei^)eiioM9itii  iBi( 
got  ready  I  will  explain  to  yoa  the  object  of  it,  k  ■'<' 
when  yonseeityoumay  direct  your  attention  to  ^  «•■ 
clusionswhiohlwishtodraw.  TheexperimentvJKllI''' 
Ladd  is  going  to  show  you  is  one  which  hii  w  ^ 
shown  before,  except  at  the  London  Institoliat  <<^* 
so  ago.  It  is  one  whidi  he  devised  on  that  oooM,"*'' 
is  exceedingly  beautiful.    Yoa  see  there  v  >  ■!"*"■' 
shown  on  the  screen.    Indde  the  lantern  ate  tmann 
points,  which  are  burning  by_  means  of  an  electiic  eon^ 
and  between  those  two  points  there  is  anucm'i!''' 
passing,  which  will  be  shown  presently  upon  the  w«^ 
but  he  will  not  show  yxju  this  under  the  effect  of  vwu 
light,  but  of  coloured  light,  and  in  order  to  piodsce  tW 
odoured  light  he  will  bam  some  substances  *l>^^ 
the  property  of  giving  a  colour  to  flame.    We  ^^f 
metals  nave  tiie  property  of  colouring  flame,  asa  vlw 
some  of  the  colour*  are  pure  and  simple,  othoi  en  eo* 
pound.  First,  Mr.  Ladd  will  bum  thallium,  which  p«« 
simple  green,  that  is,  it  cannot  be  decompoeed.  *' 
shaU  see  in  the  spectrum  a  bright  green  band  mt» 
place  where  the  green  occurs.  You  see  t''?**'''"''''?'? 
and  at  the  same  time  you  see  the  arc,  with  gre«  Bga 
playing  between  the  pomU ;  and  I  think  you  will  «^ 
with  me  that  the  spectacle  is  a  very  beautifiil  one.  Aiw 
the  thallium  has  been  burnt,  sodium  <".^^°^fzZ 
used  in  the  same  manner.     Sodium  gives  a  I>«*r[ 
monochromatic  light;   and  lithium  gi"«»P"I^.^ 
in  which  you  get  blue  and  red.    Lithium  "  ""J  ""^ 
burnt,  ai^  you  see  two  bands,  one  in  the  red,  snd  ows 
the  violet  part  of  the  spectrum.      I  i»ti«'^  J^ 
experiments,  first  because  they  are  so  besntiAl  ina  » 
stractive  that  I  determined  they  should  be  brw^""* 
somehow  or  other,  and  now  I  have  thought  of  «    . 
by  which  I  can  bring  them  in,  and  mtke  thom  "f^ 
directly  on  our  subject     In  the  case  of  thaUium,  wew 
a  green  light  which  was  not  divisible  into  '".'"z 
colours,  and  we  get,  therefore,  one  green  """j^^ 
green  portion  of  the  spectrum.     Here  we  have  i  ix^ 
which  IS  composed  of  two  other  colours,  which  u  aa*^^ 
and  we  get  the  two  colours  of  which  it  ».«^»~^ 
marking  themselves  by  the  brilliancy  of  thor  nno 
the  bands  to  which  they  belong.     In  the  "^""iT^ 
we  have  only  one  colour.    Those  who  are  ??*£%- 
the  art  of  glass-painting  should  examine  wenra^ 
the  colours  which  they  employ,  becaose,  by  vn     -^ 
they  will  be  able  to  tell— not  empirioJly  w«  wk; 
—how    to  make   their   arrangements  "f  «»<~J^^ 
to  produce  the  desired  effect  with  certainty  am  "^ 
Here,  you  see,  we  can  analyse  a  colour  "'  •*"  jiil  n 
by-and-bye  I  hope  to  be  able  to  sho''  ?"  "^ 
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can  examine  these  apparently  simple  coloured  glasses 
'which  are  used  in  glass-painting,  and  put  them  to  the 
test,  to  see  whether  they  are  reaUy  what  they  represent 
themselves  to  be,  or  whether  they  are  compound  colours. 
J  shall  have  then  to  speak  of  the  care  which  should  he 
taken  in  arranging  pieces  of  glass  of  different  colours 
together,  so   as  not  to  produce  confusion  in   effect  by 
using  two  glasses  which  have  a  common  colour,  or  pro- 
duce an  intermixture  which  is  not  in  the  intention  of 
the  artist.    Last  year,  when  I  had  the  pleasure  of  ad- 
dressing you,  I  introduced  to  your  notice  a  theory  of 
colour,  which  was  originated,  I  believe,  by  Mr.  Clarke- 
Haxwell,  but  has  been  spoken  of,  and  enforced,  and 
'        taught  vith  wonderful  efifect,  particularly  in  his  later 
*        'book,  by  Mr.  Benson.    It  has  been  held,  as  you  know, 
'        that  the  three  primitiTe  colours  are  red,  yellow,  and 
'        blue.    It  is  now  proved,  beyond  doubt,  experimentally, 
and  also,  I  believe,  mathematically,  that  these  are  not 
the  primitive  colours,  but  that  red,  blue,  and  green  are 
the  primitive  colours.  A  friend  of  mine,  Mr.'Wormell,  has 
I        devised  one  or  two  experiments  to  illustrate  this,  which  Hr. 
I        liOddwill  show  us  next.  Hewill  arrange  the  prism  so  as  to 
'       throw  a  small  spectrum  on  the  screen,  and  will  intro- 
duce between  the  lantern  and  the  prism  some  coloured 
medium  which  will  shut  off  certain  rays  of  light    The 
colours  that  are   being  used  in  this  experiment  are, 
first  of  all,  the  yellow  colour  which  is  obtained  with 
\rhat  is  called  a  solution  of  neutral  chromate  of  po- 
tassium.    It  is,  as  nearly  as  possible,  a  prismatic  yellow. 
I        The  ray  of  light  will  be  passed  through  this  solution, 
and  you  will  see  that  it  will  shut  off  from  the  spectrum 
certain  coloured  rays.    You  will  see  no  blue  ;  you  will 
see  yellow,  you  will  see  red,  and  you  will  see  green,  as 
that  this  yellow  medium  allows  the  red  rays,  and  the 
,        yellow  rays,  and  the  green  rays  to  pass  through  it,  but 
I         it  shuts  off  the  blue  and  the  violet.    I7ow,  as  that  yellow 
,        lets  the  green,  blue,  and  red  pass  through  it,  they  are 
I         constituents  of  the  yellow,  for  if  we  bring  them  (the 
I        green  and  red)  together  in  the  centre,  and  ^ow  them  to 
(         overlap,  we  get  a  yellow  colour,  so  ttiat  yellow  light  is 
resolvable  into  green  and  red.    That  experiment  shows 
[        ns  very  clearly  that  we  have  yellow  produced  by  the 
admixture  of  green  and  red,  and  you  noticed  that  when 
>        Mr.  Ladd  so  placed  the  intercepting  medium  as  to  cut  off 
only  the  upper  portion,  in  the  lower  part,  where  the 
coloured  medium  did  not  interfere,  we  had  the  whole  of 
;,        the  sp«>ctrum  complete  and  perfect.    The  next  solution 
through  which  the  light  will  be  transmitted  is  purple ; 
it    is    a    dilute  solution   of  permanganate  of   potash, 
t        which  cuts  off  the  yellow  and  green  rays,  and  we  have 
I        there  the  red  nnd  blue  colours    which    form    purple. 
There  you  see,  again,  on  the  screen  the  red,  blue,  and 
purple.    We  have  prepared  other  experiments  of  the 
same  character,  but  I  think  it  is  not  necesaary  to  take 
np  more  time  by  showing  them,  as  we  have  so  much 
,         more  before  us,  and  these  are  so  conclusive.      Enough 
has  been  shown  to  prove  that  by  passing  light  through 
certain  colours  ana  through  a  prism  you  are  able  to 
,        analyse  the  constituent  tints  of  which  that  colour  is  made 
up.    Kow,  inasmuch  as  I  do  not  expect  that  every  one 
engaged  in  glass-painting  will  go  to  the  expense  of  a 
lantern  and  Inrge  apparatus  to  try  these  experiments  on 
this  brilliant  and  costly  scale,  I  have  consulted  my  friend 
Mr.  Wormell,  a  gentleman  of  high  authority  on  these 
matters,  and  have,  in  consultation  with  him,  devised  a 
plan  by  which  any  one  will  be  able  to  analyse  the 
colour  of  a  piece  of  glass.    Mr.  Benson  devised  a  method 
of  doing  this  for  opaque  colours,  which  I  explained  to 
yon  last  year — an  account  of  which  will  be  found  in  the 
Society's  Journal ;  but  we  have  now  to  deal  with  trans- 
parent colours.    If  you  take  a  prism  and  hold  it  thus, 
so  that  the  ray  of  ught  passes  in  at  one  side  and  out 
again  at  the  other,   and  hold  it  between   your   eye 
and  the  piece  of  glass  which  you  wish  to  analyse  (of 
course,   this  is  best  done  by  daylight),  you  will    see 
rertain  bands  fringed  with  prismatic  colour,  and  if  you 
move  the  glass  until  it  comes  over  these,  it  will  destroy 


such  of  these  bands  of  colour  as  it  does  not  itself  contain. 
If,  for  instance,  the  glass  be  one  which  professes  to  be 
blue,  but  if  it  has  a  purple  tint  in  it,  then  you  will  not . 
see  the  blue  distinctly,  or  the  red  distinctly,  but  you 
will  see  tiie  red  and  blue  also ;  whereas  if  the  blue  is  a 
prismatic  blue,  it  will  shut  off  the  red  entirely.  I  shall 
have  the  pleasure  of  showing  you  experiments  to  prove  • 
this  on  a  large  scale  on  the  screen.  But  this  is  a  simple 
way  in  which  any  person  can  analyse  the  purity  of 
colour  of  a  piece  of  glass  which  he  is  going  to  nse  in  a 
stained  glass  window.  We  have  here  some  samples  of 
different  kinds  of  glass  ;  some  ordinary  blue  and  yellow 
glass  used  in  green-houses,  public-houses,  and  so  on. 
and  for  decorating  windows,  and  some  very  beautiful 
glass,  such  as  is  used  for  stained  glass  windows.  These 
are  specimens  from  Messrs.  Powell's.  I  will  begin  with 
the  ruby.  Here  are  two  pieces — a  piece  of  common 
ruby,  and  a  piece  of  pure  ruby,  though  both  are  coloured 
with  the  same  metallic  oxides.  But  I  showed  this  ex- 
periment at  the  London  Institution  a  fortnight  ago,  and 
there  I  made  a  mistake,  which  I  now  desire  to  correct. 
It  was  a  mistake  resulting  from  ignorance  on  my_  part.  I 
believed  then  that  I  had  a  piece  of  glass  stained  wiui  gold, 
and  I  so  stated,  and  founded  upon  that  a  remark  that 
gold  ruby  is  nearer  the  prismatic  red  than  copper  ruby. 
But  I  was  wrong  there,  as  they  were  both  coloured  wiui 
copper  oxide.  Now,  I  think  I  can  show  you  ho  w  it  is  that, 
though  both  these  glasses  are  stained  with  the  same 
mets^c  oxide,  yet  one  has  the  power  of  cutting  off  abso- 
lutely every  other  ray  but  the  red,  whereas  the  other  has 
not  Here  is  a  piece  of  ruby  which  is  cutting  off  all  rays 
but  the  red.  It  is  a  most  magnificent  piece,  its  colour  being 
perfectly  prismatic.  Kow,  we  will  try  another  piece  of 
ordinary  ruby,  and  you  will  see  how  many  more  rays  of 
light  that  leU  through  than  the  other  did.  That  shows 
you  the  different  effects  which  these  different  kinds  of 
ruby  have  upon  the  light.  Kext,  we  will  take  yellow. 
There  are  two  yellows,  one  stained  with  oxide  of  silver, 
which  has  not  the  power  of  cutting  off  very  much  of  the 
spectrum,  for  all  toe  rays  except  the  deep  violet  pass 
through  it.  The  other,  stained  with  oxide  of  iron,  has  a 
more  perfect  action  in  cutting  off  the  rays,  for  it  abstracts 
the  bine,  but  it  lets  the  red,  yellow,  and  some  of  the 
green  pass  through  it.  That  shows  that  it  approaches 
nearer  to  the  prismatic  yellow  than  the  other.  The 
same  with  the  blues.  One  of  these  is  stained  with  the 
same  colouring  matter  as  that  we  have  used  this  even- 
ing. Yon  see  it  has  a  purplish  tint,  and  it  lets  some  of 
the  red  rays  pass.  Kow  we  have  another  which  shuts 
off  the  red  almost  entireljr,  but  lets  a  small  portion  of  the 
green  light  pass  through  it, 

Kow,  having  spoken  of  the  method  of  analysing  colour, 
I  must  speak  on  the  texture  of  glass,  for  this  is  a  subject 
of  immense  importance.  It  is  on  the  texture  mainly, 
I  think,  that  the  richness  and  beauty  of  effect  which  we 
see  in  the  old  window  glass  depends.  I  shall  have  to 
show  this  by  direct  light,  putting  the  various  pieces  of 
glass  in  front  of  the  lantern,  and  you  will  see  by  direct 
Ught  the  difference  of  effect  produced  by  the  tt^xtu'.e  of 
the  glass ;  and  yon  will  yourselves,  I  think,  be  able  to 
see  m  an  instant  how  very  beautiful  is  that  glass 
which  is  made  according  to  the  system  which  the 
ancients  adopted  in  the  manufacture  of  their  glass.  First, 
we  begin  with  white.  On  putting  a  piece  of  common 
glass  Mfore  the  lantern,  you  see  no  change  whatever  in 
tiie  light  thrown  on  the  screen  ;  but  now  I  will  put  a 
piece  of  Messrs.  Powell's  white  glass,  used  for  church 
windows,  in  front  of  the  light,  and  you  see  how  beauti- 
fully the  light  is  refracted.  And  if  you  get  this 
brilliant  effect  by  passing  the  electric  light  through 
this  medium,  how  very  much  more  beautiful  will 
it  be  when  produced  by  the  sun's  rays  passing 
through  it.  You  notice  these  numerous  luminous  points 
all  of  which  add  to  the  brilliancy  of  the  effect.  Here  is 
a  piece  of  ordinary  green  glass,  through  which  the  light 
passes  uninterruptedly.  Here  is  another  piece,  on  which 
I  experimented  just  now,  and  you  oljserve  how  brilliant 
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it  is.  Now,  I  will  show  joa  a  piece  of  ra1>y  glass, 
wliicli  will  Qlnstrate  the  pout  I  mentioned  before.  Ton 
see  there  is  a  border  to  it,  Which  is  deep  in  colour  bnt 
the  maifi  portion  of  it  is  whit&  with  small  streaks  of  ruby 
IB  it.  That  is  the  disc  which  I  mentioned  had  been  flred 
more  on  one  side  than  on  the  other,  and  I  said  that  those 
parts  of  it  which  are  now  white  would  become  ruby  if 
fhey  were  cantiously  fired.  This  k  most  interesting  to 
me,  because  it  snpports  the  ilieory  Which  I  have  held 
tar  some  time  past,  in  conjunction  with  many  other 
chemists,  namely,  that  it  is  not  to  the  preaence  of  the 
metal,  as  a  metal  in  the  regular  state,  that  the  colour  of 
glasa  is  owing,  but  to  the  presence  of  a  metallic  olide. 
TluB  is  a  subject  which  I  tnll  not  go  into  this  evening, 
because  it  would  take  o*  too  Ikr.  Here  is  another  specimen 
of  ruby,  which  has  also  greenish,  greyish,  ana  bluish 
streaks  in  if.  That  is  coloured  with  suboxide  of  copper, 
but,  no  doubt,  some  of  tb«  suboiMe'  has  become  oxi- 
dised into  the  protoxide,  which  gives  the  green  and  blue 
colour.  Yon  remember  the  gteen  I  showod  just  now — a 
Unish  green,  the  signal  green — it  is  coloured  by  the 
protoxide  of  coppe1^  so  that  yon  can  qnit«  understand 
Bow  there  are  streaks  of  blue  therfi,  and  how  yon  get 
aireaks  ofgreenish  blue  and  gray  miJEed  up  with  Ue  ruby 
colour.  I  believe  it  is  owing  to  the  presence  of  these 
differeat  tints  that  certain  of  tiles*  mbiea  which  are  sold 
ordinarily,  and  some  of  fhote  whidl  are  manufactured 
for  stained  glass  parposeA,  When  tested  by  the  prism 
•Dow  other  rays,  such  as  a  green  and  blue,  to  pass  thToogh 
<hem.  Here  is  another  very  ii>fef«sting  specimen.  Ton 
■ee  what  beautiful  colours  and  forms  there  are  upon  this 
^ece  of  glass.  Ton  will  be  astonished  to  hear  what 
they  are,  and  how  they  are  produced.  It  is  a  piece  of 
glass  whiok  Mr.  TovtA  was  Kind  enon^h  to  lend  me, 
and  which  had  been  for  many  yean  m  hia  stable  at 
CSIapton.  It  is  a  pane  of  common  crown-glass,  taken 
oat  of  the  stable  window.  It  U  perfectly  smooth  on  one 
nde,  and  colourless,  but  on  (he  other  side  it  is  rough  and 
Tery  irridescent  indeed.  It  looks  like  tom'e  of  the 
clan  vessels  which  are  taken  ont  from  Boman  excava- 
fions,  or  irom  the  bottom  of  rivers.  Its  surface  looks  like 
opal,  and  most  beautiful  colours  are  seen  on  it  as  you  move 
it  about.  These  colours  must  have  been  produced  by  the 
action  of  certain  substances  on  the  glast  carried  as  spray 
ia  the  air,  which  were  in  the  stable,  and  which  were 
deposited  on  this  window  from  time  to  time,  through  a 
long  course  of  years.  The  action  ef  these  substances  is 
tatit  as  to  destroy  the  texture  of  the  glass,  or  at  least 
the  texture  of  that  surface  with  which  they  came  in  con- 
tact, and  having  seen  this  you  will  not  have  much 
difficulty  in  understanding  how  it  ia  that,  through  a 
lapse  of  years,  certain  efiects  are  produced  by  atmospherio 
feflnenoes  upon  the  church  windows,  of  which  we  are 
•0  justly  proud,  as  representing  a  state  of  high  art  and 
■entiment  in  the  middle  ages.  In  our  next  lecture  we 
will  consider  the  principles  of  glass-painting,  and  I  shall 
{ben  have  to  refer  to  this  sort  of  action  upon  glfus,  as  a 
teeson  why  our  glass  painters,  seeking  in  every  possible 
way  to  imitate  effects  which  are  the  results  of  an  action 
continued  through  a  length  of  time,  have  feilsd  to  pro- 
dnce  the  effects  they  desired  to  obtain ;  for  ifa  art,  as 
in  everything  else,  what  is  not  true  is  unsatisfactory, 
And  attempts  to  produce  effects  by  other  than  legitimate 
means  must  always  result  in  disappointment  and 
^ure. 

I  must,  before  we  part,  say  a  few  words  about  these 
experiments  which  have  passed  in  rapid  succession  before 
TOO.  You  saw  the  beautiful  effect  produced  by  that 
megnlar  white  glass,  how  it  broke  up  the  rays  of  light 
which  passed  through  it,  and  how  lustrous  and  luminous 
file  disc  became.  The  same  applies  to  all  the  other 
OOlouia,  especially  prepared  for  stained-glass  painting ; 
and  I  want  yon  to  remember  this,  for  much  depends  upon 
it,  as  I  hope  to  show,  when  we  come  to  consider  the 
arrangement  of  the  coloured  glaaaes  that  are  used  in 
glass-pointing.  If  the  rays  of  lisht  pass  directly  through 
»  clear  trani^arent -medium  and  are  not  refracted,  they 


come  ia  iSrect  linea  to  nS ;  but  if  they  get  leiiteted,  &ef 
cross  one  another.  So,  if  yon  put  two  cdooied  glun 
together  with  the  view  of  producing  a  certain  eBM,  iad 
you  get  these  two  colours  mingled  bwether  upoi  yon 
retina,  they  will  produce  a  compound  effect,  and  otot- 
thing  which  tendte  to  produce  that  must  be  «rai^,  ifi 
simme  effect  be  desired.  Yoa  see  hero  Is  a  niece  of  ^ 
which  has  little  or  no  colour.  I  mentionea  ii  before  u 
that  which,  when  heated,  ^odnced  ruby.  It  has  s  ren 
beautiful  lustre.  Here  is  a  piece  of  the  same  glass,  whici 
was  broken  off  and  heated  in  the  fire,  and  ithss  s  beaatSil 
ruby  colour.  Thia  piece  of  glass  was  lent  to  aie  by  Xc. 
Qreen,  of  Messrs.  Powelfs.  Here  ia  a  gha.  In  the  M 
instance,  which  has  not  the  aBghteat  traoaof  rabyiaS, 
but  which,  when  heated,  becomes  red.  In  what  «§■ 
dltion,  then,  ia  the  material  in  that  glass  which  rimi 
rabv  colour  on  heating  t  The  ruby  pieee  wm  kotel, 
no  aoubt,  in  the  entrance  of  the  glass  pot  in  th*  prtKu* 
of  atmospheric  air,  and  the  material  that  hu  jniwd 
the  colour  must  have  been  oxidised,  not  in  the  melalSB 
state.  If,  then,  it  exists  at  all  aa  oxide  in  the  oolradai 
glass,  it  exists  m  the  form  of  a  lower  oxide  vkickdoMsrf 
impart  colour  to  glaas,  or  it  is  in  a  metallic  it>te,ial  ilil 
by  oxidation  in  the  month  of  the  furnace  that  ttn^ 
colour  U  produced. 

It  ia  usnal  to  divide  the  glass-painting  titkiwiim 
ages  into  three  periods.    Some  <»H  Che  Ibit  jaiii  ^ 
"  jSarlv  English,"  and  others  call  it  the  "MliiM 
style,    then  the  middle  pointed  style,  or  immM^ 
Hien  the  perpendicular,  or  third  pointed.  Tvafi**' 
period  early  English  is  evidently  a  mistake,  (rA>n} 
best  specimens  we  have  of  early  glass-paiatei"*'* 
abroad,  and  not  inthia  country.    "We  msywa*^ 
where  ((bout  the  year  1280  aa  the  termiiutiadai) 
earlier  period  of  glass  painting  ;  any  windonot^ 
before  tnat  time  would  be  oonaidered'^aa  belonfiig''"' 
first  style.    Then  the  second  style  goes  on  for  •  catoT 
or  thereabouts  beyond  it.     Of  course  thiscIuBiotMa 
only  made  for  convenience  sake,  because  it  it  iDpoaik 
to  oraw  cBstinct  lines  of  demarcation  betweea  Qwi^ 
of  different  periods,  for  any  one  who  stadies  fli«  wj* 
must  notice  that  the  transition  between^  (be  ^T^ 
different  periods  is  g^radual,  and  that  certain  peeawm* 
of  one  style  are  carried  on  into  another,  aiidtkaHT 
gradually  diaappear. 

The  artists  of  the  earliest  period  did  not  aim  b"J 
degree  at  what  ia  called  artistic  effect  The  eu&t*^ 
meat  of  glass  ia  more  like  mosaic  work.  If  70a  >"^ 
the  windows  in  the  St.  Cbapelle,  Paris,  there  ii  ao  itt^ 
at  artistic  effect  in  them.  If  the  artiste  had  inteaW" 
produce  such  effects  they  would  not  have  ''"'^ °?!jj 
windows  into  small  compartmenta,  and  so  h«w  "'v*: 
their  subjects  to  the  small  dimensions  which  tb<T  ^ 
allowed  themaelves  for  each.  It  appeals  to  ■?•  '"J 
those  who  lived  in  the  earlier  times  of  glaee-ptiaW«"J 
the  most  correct  vie  w  of  ho  w  windows  ought  to  *• '"',5 
for  they  looked  upon  them  as  open  spaces,  thnwga  w*" 
light  was  to  pass  ;  they  did  not  regid  them  «»  *'!2 
r^iards  a  canvaa,  as  that  upon  which  thw  "'fl'SJ 
the  highest  impressions  which  th^  hau  of  "■*  "^ 
which  they  wished  to  delineate,  ney  »''>«' "TL 
conventional  treatment,  taking  at  the  sen*  *'■^JT 
those  sources  of  art  which  they  had  studied  tM  w^J 
principlesof  theirart.  Wefindintheearlieetnenodrtp^ 
painting  that  there  was  evidently  a  knowledm,  oa  t<»r 
of  those  who  designed  the  Sgaree,  of  classic  '°™'>  ?^ 
treatmentof  draperies  in  earh  windows,  a""*  v-,  J 
that  those  forms  had  been  studied.  Yoa  ae*  aoaio?' , 
folds  drawn  transversely  across  the  body,  ^J" 
folds,  as  you  see  in  the  later  stylea  long  '""Jl^  ^ 
drapery  which  are  evidently  copied  fcon  l»y J*,~r  m 
artificially  clothed,  bnt  folds  drawn  acre*  ™"^'b, 
as  you  see  them  in  Greek  statues.  T"""  *TL  hi» 
represented  by  numerous  faint  ^"^^^ ^^'jj^iii'' 
incteaaed  in  ttUckneas  to  denote  gre*tefMr'~j^K^ 
But  in  this  style  you  find  little  or  no  a^'^*^ „Mtt, 
The  whole  effect  of  the  figure  isobtained  by  l««""-^ 
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just  as  we  have  seen  in  later  je&n  that  wonderful  effects 
StLXL  be  obtained  by  drawings  in  this  style.  ¥oa  remember 
tlxe  famous  drawings  of  Richard  Doyle ;  yon  know  how, 
in.  »  few  lines  well  drawn,  he  was  able  to  give  a 
DOOAt  striking  ^presentation  of  events  occumag  in 
ou»  dsy.  So  bare,  in  this  style,  the  whole  effect 
ox  the  snbject  seems  to  depend  on  iinei.  I  do  not 
m«aui  to  saf  that  shading  was  not  nsed  ;  it  was  used 
ocoaaionalljr  to  heighten,  or  rather  to  deepen,  the  shadows, 
Ixxt  Z  do  not  think  in  any  case  that  it  was  nsed,  at  least  I 
wn  aoC  awaie  of  aoj,  M  as  to  needlessly  interrupt  the  p«s- 
aa^  of  light  through  the  i^MS.  I  meation  this  beeaow 
ifc  u  oae  of  the  ]wiiioij|>les  I  wish  to  inculcate,  vis.,  ^t 
no  ssrstem  of  glass  painting  should  be  used  in  which  the 
raamge  of  Ught  through  the  glass  is  unnecessarily  ob- 
structed. The  general  arrangement  of  these  early 
windows  was  a  series  of  medallions.  Yon  may  see  in- 
■t&tktied  in  the  illustrations  on  the  wall,  which  are  taken 
ttom  a  book  published  by  Pere  Martin ;  that  was  the 

feneral  arrangement,  each  subject  was  generally  con- 
ned to  its  medallion,  but  a  series  of  subjects  were  often 
dopicted  in  the  same  window.    Because  these  windows 
-Were  broken  op  into  medallions,  it  necessitated  a  certain 
'feteatntent  of  the  solid  framework  of  the  window,  so  that 
&e  iron  work  which  was  necessary  to  retain  the  window 
lA    its   position   also   took    a  picturesque   form,  and 
'  entered  mto  the  artistic  design  of  the  whole  window. 
I  A«sin,  yellow  stain  was  not  used  at  this  period,  so  that 
'  aUyeUowe  employed  were  of  hot  metal.  For  this  reason, 
I  aHMi  beesase  this  subjects  and  oraament  were  made  up  of 
^  ■Siiull  pleoee  of  different  oolonred  glasses,  the  leading  em- 
(  jfioyoa  to  hold  the  glass  together  was  extremely  oompli- 
'°  Mitad.    Here  is  a  window  executed  by  Heasrs.  Lavers, 
'■  B«n*ud,aiidWestlakeintbestyleofthisperiod;itisfora 
r  ahuroh  near  Abingdon.  Ton  see  how  very  full  of  lead  work 
■  1ft  i«.    When,  however,  it  is  illuminated  from  behind  you 
I  Kill  aot  notice  this  great  amount  of  leading,  for  it  has 
I  haen  so  arranged  by  the  artist  who  designed  the  window, 
i   that  it  really  gives  distinctness  to  the  design  and  beauty 
I   to  the  whole  composition.    It  was  this  judicious  nso  of 
I   t)ie  materials  at  his  command  which  marked  the  genius 
I   of  the  ancient  glass  painter;  and  in  such  revivals  of 
I   ancient  windows  as  we  see  before  as,  we  distinguish  on 
I   the  part  of  the  artist  a  due  appreciation  of  the  nature 
0f  the  materials  which  he  is  compelled  to  employ  ;  and  in 
tlilB  eoositts  the  true  secret  of  success  in  glass-painting 
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Tht  olloei  of  the  OommisrionM*  are  at  Upper  Ken- 
tiagtoa-gore^  London,  W.,  U^ior-General  8eett,  O.B., 
••Metary.  

THB  EXHIBITION  OF  187S. 

The  general  rvlm  and  regulations  have  been  issued  as 
ftillows : — 

Her  Mi^esty's  Commissioners  for  the  Exhibition  of 
}861  announce  that  the  third  of  the  series  of  Annual 
international  Exhibitions  of  Selected  Works  of  Fins  Art 
(including  Music).  Industrial  Art,  and  Recent  Si-ieptillo 
uventions  and  Discoveries,  will  be  opened  at  South 
KsDaington,  London,  in  April,  1873,  and  dosed  in 
October,  1878.  The  precise  dates  will  be  duly  announced. 
Itwilloonsistofthreedivisions — 1.  Fine  arts.  2.  Manu- 
ftctores.  3.  Recent  scientific  inventions  and  new  dis- 
oeveries  of  all  kinds.  The  productions  of  all  nations  will 
be  admitted,  subject  to  the  decision  of  competent  judges 
as  to  their  being  worthy  of  exhibition,  and  provided  they 
havs  not  been  exhibited  in  the  previous  Intaroational 
Exhibitions  of  this  series. 

The  three  divisions  of  this  exhibition  will  be  sub- 
divided into  the  following  classes.  For  each  claM  a 
lepuate  Committee  of  Selection  will  be  appointed  :— 


Dituion  I. — FuttArtt.    JPm*  Arts  appli$d  or  not  appliti 
to  JToriu  of  Utility  tsteuttd  tinea  1863. 

Class  1. — Painting  of  all  kinds,  in  oil,  water  colours, 
distemper,  wax,  enamel,  and  on  glass,  porcelain,  &c. 
Mosaics ;  drawings  of  all  kinds. 

Class  2. — Sculpture,  modellhig,  carving  and  chasing 
in  marble,  stone,  wood,  term-ootta,  metu,  ivory,  glass, 
precious  stonee,  and  any  ettier  materials. 

Class  8 — Sngmving,  Uthonaphy,  photography  as  a 
fine  art,  exeentad  te  the  preoeoing  twelve  months. 

Class  4. — ^Architectma!  designs  and  drawings,  photo- 
graphs of  completed  buildings,  studies  or  restorations  of 
existing  buildings,  and  models. 

Class  5. — ^Tapestries,  carpets,  embroideries,  shawls, 
lace.  Sec,  riiown  not  as  manufactures,  but  for  the  fine 
art  of  their  design  in  form  and  colour. 

Class  6. — Designs  for  all  kinds  of  decorative  mann- 
ttctnres. 

Class  7. — BeprodueKonA — i.#.,  exact  fUl-size  copies  of 
SBoient  or  medMeral  piotntei,  |iaiated  before  a.b.  1856. 
Reproductions  of  momlcs  and  enamels ;  oopiea  in  plaster 
■od  flctlle  ivory.  Bleefaotypes  of  andent  works  ef 
art,  Sco. 

Ditimtm  lI.~M*mtfafHi*n.    Mackimttf,  Suiotontti  ani 
JPrtoutm. 

Class  1— Silk  and  velvet  fabrics. 

Class  9. — Steel : — (a)  Steel  raanufecturei.  Other  than 
cutlery  and  edge  tools ;  (fi)  catlnry  and  edge  tools. 

Class  10. — Surgical  instruments  and  appliances. 

Class  11. — Carriages  not  connected  with  rail  or  tram- 
roads. 

Class  12. — Substances  used  as  food : — (o)  Agricultaral 
products  and  manurial  substances  nsed  in  cultivation ; 


(i^  grocery,  drysaltery,  and  preparations  of  food ;  (c) 
wine,  spirits,  beer,  and  other  drinks,  and  tobucco ;  M; 
implements    of   all  kinds  for  drinking,  exhibited    for 


pculiarity  of  shape  or  for  novelty,  and  for  the  use  of 
tobacco. 
Class  13.— Cooking,  and  its  science. 

J)Mnfn  III.     Clou  l4.—lkeutt  Stitntijte  InttHtioni  and 
Nno  Dittotfrin  of  mil  htni*. 

All  industrial  objects  submitted  for  exhibition  must  be 
new.  With  the  view,  however,  of  increasing  the  educa- 
tional value  of  the  Exhibition,  her  Majesty's  Commis- 
sioners will,  wherever  possible,  set  aside  certain  spaces 
for  collections  of  ancient  works  in  the  industrial  division. 

The  arrangement  of  objects  will  be  strictly  according 
to  classes. 

Foreign  governments  which  desire  to  have  space 
guaranteed  to  them  can  obtain  such  guanntee  upon 
making  application  before  the  Ist  January,  1873.  Such 
guaranted  space  will  not,  howevsr,  be  reserved  for  any 
foreign  objects  which  are  not  delivered  at  the  time 
appointed  by  her  Majesty's  Commissioners. 

Objects  produced  in  the  United  Kingdom,  ss  well  as 
ttiose  objects  prodoced  in  foreign  countries,  for  which 
space  has  not  been  guaranteed,  must  be  sent  direct  to  the 
building,  for  the  inspection  and  approval  of  judges  ap- 
pointed for  the  purpose.  All  objeets  must  be  dulivered 
at  the  proper  places  in  the  building,  which  will  be  here- 
after advertised,  and  into  the  care  of  the  appiiinted 
officers,  free  of  all  chHrgea  for  carriuge,  jcu.,  unpucked, 
labelled,  and  ready  fur  immediate  exhibition. 

No  rent  will  be  charged  for  space.  Her  Mujesty's 
Commissioners  will  provide  glass-cases,  stands,  and 
fittings,  steam  and  water-power,  and  general  shafting, 
free  of  cost  to  the  exhibitors,  if  their  f  quireiiients  in 
these  respects  be  notified  to  her  Majesty's  Cutumissioners 
before  the  31st  Januitry,  1873,  and  the  Commissioners 
will  carry  out  the  arrangement  ef  the  ol  jects  by  their 
own  officers,  except  in  regard  to  machinery,  and  other 
articles  requiring  skilled  assistance  and  special  fittings, 
which  must  be  provided  by  the  exhibitor. 

Ber  Majesty  (  Commissioners  will  take  the  greatest 
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possible  care  of  all  objects,  but  they  will  not  hold  them- 
selves responsible  for  loss  or  damage  of  any  kind. 

Prices  should  be  attached  to  all  works  of  art,  and 
(whenever  possible)  to  all  other  objects  intended  for  sale 
at  the  close  of  the  exhibition.  Price  clerks  will  be 
appointed  to  register  the  selection  of  objects  for  purchase, 
and  to  introduce  the  seller  to  the  buyer. 

Every  object  belonging  to  Divisions  II.  and  III.  must 
he  accompanied  by  a  mbel,  stating  the  name  and  address 
of  the  exhibitor,  the  special  reasons,  such  as  excellence, 
novelty,  cheapness,  &c.,  why  it  is  offered  for  exhibition, 
and  (whenever  possible)  the  retail  price  at  which  the 
public  can  obtain  it. 

The  latest  days  appointed  for  receiving  each 
class  of  objects  are  as  follows: — On  Saturday  and 
Monday,  March  1st  and  3rd,  paintings  in  oil 
and  water-colours;  on  Tuesday  and  Wednes- 
day, March  4th  and  5th,  sculpture ;  Thursday,  March 
6th,  fine  art  furniture  and  all  decorative  works,  stained 
glass,  reproductions,  and  substances  used  as  food; 
IViday,  March  7th,  fine  art  furniture  and  all  decorative 
works,  architectural  desig^ns,  and  substances  used  as 
food ;  Saturday,  March  8th,  engravings,  &o.,  tapestries, 
&c.,  cooking,  and  its  science;  Monday,  March  10th, 
steel,  cutlery,  and  edge  tools,  cooking,  and  its  science  ; 
Tnesday,  March  11th,  surgical  instruments  and  appli- 
ances, machinery  and  raw  materials,  and  scientific  in- 
ventions; Wednraday,  March  12lh,  designs  for  decorative 
manufactures,  machinery  and  raw  materials,  scientific 
inventions ;  Wednesday,  19th  March,  silk  and  velvet ; 
Monday,  April  7th,  carriages. 

That  the  necessary  arrangement  for  meetings  of  the 
Committees  of  Selection  may  be  carried  into  effect,  strict 
punctuality  will  be  required  in  the  delivery  of  all  objects. 
Doth  foreign  and  British.  Objects  not  accepted  for 
exhibition  must  be  removed  according  to  notices,  which 
will  be  hereafter  gives.  Objects  exhibited  cannot  be 
removed  until  the  close  of  the  Exhibition,  except  under 
the  orders  of  her  Majesty's  Commissioners.  Prizes  will 
not  be  awarded,  but  a  medal  vrill  be  given  to  each  ex- 
hibitor, certifying  that  he  has  obtained  the  distinction 
of  admission  to  the  Exhibition.  A  catalogue  will  be 
published  in  the  English  language,  hot  every  foreign 
country  will  he  free  to  publish  a  catalogue  in  its  own 
language.  Tickets  of  admission  will  be  issued  to  each 
exhibitor  or  firm  exhibiting,  after  the  opening  of  the 
Exhibition.  The  above  rules  apply  to  the  Exhibition  of 
1873.  All  persons  contributing  to  that  Exhibition  shall 
he  considered  thereby  to  render  themselves  subject  to 
the  present  rules,  and  to  such  other  rules  and  regulations 
as  her  Majesty's  Commissioners  may,  from  time  to  time, 
lay  down. 


BZEIBITI0K8. 


gallery  of  art,  the  pictures  being  principally  by  PeniTiia 
and  Chilian  artists. 

Italy  at  the  Tiennk  SzUhition.— The  amoont  d 
space  required  by  the  Italian  committee  at  the  eihibitiot 
at  Vienna  has  been  granted  by  the  Imperial  Comminoo, 
being  4S0  square  metres  in  the  central  gallery  (induitrT), 
1,000  square  metres  in  the  agricultural  galleiy,  iX 
square  metres  in  the  machinery  department,  and  2,i'( 
in  the  grounds  attached  to  the  building,  makmjr  is  all  t 
total  of  4,556  square  metres,  or  ahout  1}  English  acia. 

Exhihition  of  Tine  ArU  at  Xilu.— The  exhititia 
of  works  of  modem  painters  was  opened  by  ths  Kin;  d 
Italy  on  the  26th  nit.,  and  will  remain  open  until  tit 
end  of  September. 

The  Luxembourg  Gallery. — ^It  is  asserted  in  Pin 
that  the  government  has  determined  to  sappnw  tl« 
Gallery  of  the  Works  of  Living  Artists  at  the  Lueo- 
bourg,  the  whole  of  tlie  space  in  the  fine  M  palKt 
being  required  for  the  service  of  the  Prefecturo  of  lb 
Seine.  Anyone  acquainted  with  the  feeling  rf  ou 
neighbours  for  art  and  artists  ought  not  for  a  moool 
to  credit  «uch  a  statement.  A  more  nnpopalu  or  i 
more  injudicious  act  could  not  be  performed  by  agoren- 
ment.  If  there  be  any  truth  in  the  rumour,  it  aij 
simply  be  that  the  collection  is  to  be  remorad  to  act 
other  place  while  the  Hdtel  de  Ville  is  bdag  relm^ 
and  tiU  the  Prefect  and  other  ofBcials  of  the  olr  " 
Paris  return  to  the  site  of  their  old  home. 

The  Paris  Karine  and  Colonial  Xusm-n* 
museums,  the  former  of  which  existed  for  I'T!]'?'!' 
the  upper  floor  of  the  Louvre,  and  was  sonwiit™^ 
of  access,  and  the  latter,  which  was  not  maiij  J""^ 
and  occupied  a  portion  of  the  galleries  of  the  ™»" 
I'lndustrie,  on  the  river  side  of  the  building,  •»•"' 
being  installed  together  on  the  upper  floor  of  tint  t^ 
of  the  old  Louvre  the  colonnade  of  which  '■^JT 
church  of  St.  Germain  I'Auxerroia.    The  «iiang»» 
is  entrusted  to  M.  Barbet  de  Jouy,  the  conserraW  « 
the  oij«ti  d'art  in  the  museum. 


PATENT  LAWS. 


The  Una  SihiUtieii.— The  exhibition  announced  in 
1869  by  the  Peruvian  government  was  opened  on  the  1st 
of  July,  at  Lima.  The  buildings  were  commenced  on 
the  flrst  day  of  1870,  nnder  the  direction  of  General 
Yivanco,  after  the  plans  of  M.  Antonio  Leonardi.  The 
principal  edifice  is  along  quadrangle ;  the  vestibule  is  paved 
with  Carrara  marble,  and  decorated  with  colour  and 
gilding.  Besides  this  main  building,  there  is  a  machine 
court,  a  theatre,  a  grand  caf£,  and  gardens  with  cages 
for  animals,  and  other  annexes,  covering  altogether  a 
space  of  about  200,000  square  yards.  Amongst  the  con- 
tents of  the  exhibition  are  a  collection  of  Peruvian 
antiquities,  consisting  of  mummies  enclosed  in  glass 
cases,  woven  fabrics,  feather  ornaments,  stone  hatchets, 
and  other  implements,  bows,  arrows,  and  many  other 

objects.  Amongst  the  industrial  products  are  five  hundred  I  preterence  ot  omer  connicung  ciaiim -"b— j^^  jj^ 
objects  contributed  by  Chili,  through  the  medium  of  the  of  the  different  departments.  Witho"'  "'^iifoai 
Agricultural  Society  of  that  coun^.     There  is  also  a  |  the  merits  of  any  cases  in  point,  it  •PF"'*^ 


The  following  is  the  report  of  tt*  pT^I! 
appointed  by  the  British  Association  to  •"""''JIj 
mode  in  which  new  inventions,  and  claims  ^^^ '•"'i 
in  respect  of  adopted  inventions,  are  extmBei  iw 
dealt  with  by  the  different  departments  of  go»W|" 
ment,  and  to  report  on  the  best  means  of  removing  uj 
real  cases  of  dissatisfaction,  as  well  as  of  silencmg  »»• 
founded  complaints : — 


Having  regard  to  the  evidence  takm  by  the  -- 
of  the  House  of  Commons  on  the  subject  of  the  ni» 
Laws,  in  1871  and  1872,  on  the  reUtions  ^i*"^ 
ventors  and  the  government,  as  well  as  to  """J^^ 
made  in  Parliament  and  elsewhere,  your  Oommittw*^ 
of  opinion  that  they  had  before  them  sufficient  "UM^ 
tion  "  as  to  the  mode  in  which  new  mvenbnu,  w» 
claims  for  reward  in  respect  of  adopted  ^^'^^^j 
examined  and  dealt  with  by  the  different  departoero 
government"  They,  therefore,  did  not  tM«^ 
necessary  or  desirable  to  examine  witnesses  o" 

"fhe  Committee  considered  it  as  folly  ertabjai^j^ 


the  present  methodical  mode  of  dealing  with  ""zLj^ 
submitted  to  the  different  departments  <"P7~^ 
was  uncertain  and  nnsatisfactory  in  itseH  ^  ^ 
unjust  to  inventors,  and  generally  *«?"°™2:ui,hBi 
pablic  administration.  They  considered  it  1  'T^^j 
to  their  satisfaction,  that  real  injustice  V'^^,iiiiif 
done  to  inventors,  not  only  by  ^^^^^J'^^i 
tion  in  dealing  with  their  claims,  but  *''°^  li  i^cai 
preference  of  other  conflicting  claims  mg""'?    .•_.« 
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doubt  that  the  practical  judges  of  the  inyentiong  have 
'been  very  often  rival  inventors  within  the  departments. 
rrhe  Committee  considered  it  obvious  that  this  placed 
'both  the  inventor  and  departmental  ofiScers  in  a  false 
position,  and  that  the  consequent  decisions  could  be 
satisfactory  to  nobody.  As  matter  of  evidence,  they 
OODsideTed  that  these  departmental  decisions  had  failed 
to  give  satisfaction  either  to  inventors  or  to  the  public. 

it  remained  for  the  Committee  to  consider  and  report 
on  the  best  means  of  removing  "  any  real  causes  of 
dissatisfaction,  as  well  as  of  silencing  unfounded  com- 
plaints." 

The  Committee  are  of  opinion  that  the  primary  means 
of  effecting  this  object  is  to  bring  the  adjudication  of 
tbese  claims  within  a  jurisdiction  independent  of  the 
adminstration  of  departments  of  the  public  service.  As 
long  as  the  Patent-law  remains  as  at  present,  the  Com- 
mittee are  of  opinion  that  the  only  satisfactory  method 
of  determining  what  compensation  should  be  given  to 
inventors,  in  cases  where  the  government  makes  use  of 
their  inventions,  is  to  have  recourse  to  arbitration,  Any 
inventor  whose  patented  invention  is  used,  or  believed 
to  be  used,  by  any  government  official,  or  agent  under 
government  authority,  should  be  at  liberty  to  apply  to  the 
proper  government  department,  stating  what  is  the  in- 
vention nsed,  and  how  and  where,  and  requesting  that 
the  application  be  referred  to  the  decision  of  two  arbi- 
trators, who  shall  be  appointed,  one  by  the  applicant 
and  one  by  the  government  department,  with  power  to 
appoint  an  umpire,  and  that  the  proceedings  be  assimi- 

I  lated  to  ordinary  compensation  cases. 

c        The  Committee,  hoping  that  the  recommendations  of 

II  the  House  of  Commons  Committee  will,  at  an  early 
J  period,  be  made  the  subject  of  legislation,  recommend 
<  that  steps  be  taken,  by  petition  to  Her  Majesty  or 
•  otherwise,  to  make  the  grant  of  Royal  Letters  Patent 
1     fat  inventions  of  effect  as  regards  the  servants  and 

o£Boers  of  the  Crown  in  the  same  way,  and  to  the  same 
;  extent,  as  Letters  Patent  are  of  effect  as  regards  all 
,     others  Her  Majesty's  subjects. 

Tour  Committee  feel  that,  if  in  every  case  officials 

appointed  to  investigate  new  inventions  were  required  to 

-     affix  their  signatures  to  their  reports,  very  beneficial 

results  would  follow,  as  the  personal  responsibility  thus 

attaching  to  them  would  ensure  their  full  attention,  and 

j      deter  them  from  rejecting   hastily,  or  on    insufficient 

1      grounds,  any  proposition  or  invention  brought  before 

,      them. 

,  The  Committee  consider  that  their  report  would  be  in- 

,      complete  if  they  did  not  call  attention  to  an  Act  for  pre- 
Bervug  secrecy  in  the  case  of  inventions  connected  with 
'.      warfare. 

This  Act  is  the  22nd  Vic,  cap.  13.    Its  principal  pro-) 
visions  are : — 
'  Section  1.  Improvements  in  instruments  or  munitions 

of  war  may  be  assigned  by  inventors  to  Secretary  of  State 
for  War. 

Section  2.  Fotegoing  enactment  may  extend  to  assign- 
ments already  made. 

Section  3.  Secretary  of  State  for  War  may  certify  to 
Commissioners  of  Patent  that  the  invention  should  be 
kept  secret. 

Section  4.  'Where  he  so  certifies,  petition  for  letters 
patent  to  be  left  with  Clerk  of  Patents,  under  seal  of 
Secretary  of  State. 

Section  6.  Such  packet  to  be  kept  sealed. 
Section  6.  To  be  delivered  on  demand  to  Secretary  of 
State  or  Lord  Chancellor. 

Section  7.  At  expiration  of  patent,  to  be  delivered  to 
Secretary  of  State. 

Section  8.  'Where  Secretary  of  State  certifies  after  filing 
of  petition,  documents  already  filed  to  be  put  into  sealed 
packet 

Section  9.  Copy  not  to  be  sent  to  Scotland  or  Ireland, 
nor  published,  but  otherwise  provisions  of  Patent  Acts 
to  apply. 
Section  10.  No  tcirefaeiat  to  be  brought. 


Section  11.  Secretary  of  State  may  waive  benefit  of 
Act. 

Section  12.  Communication  of  invention  to  Secretary 
of  State  not  to  prejudice  letters  patent. 

F.  J.  Braitwbli.. 

Chables  'W.  MsBamBLS. 

Edward  Kaston. 

W.  Hope. 

P.  Lb  Nevb  Fostbil 


THE  NEW  FRENCH  TARIFF. 

The  Law  containing  the  details  of  the  new  duties  to  be 
laid — to  quote  the  term  of  the  titie — on  raw  materials, 
manufactured  fabrics,  and  other  things,  has  at  length 
been  promulgated,  and  the  list  is  far  longer  thnn  was 
generally  anticipated.  These  new  rates  do  not  come 
into  force  against  British  products  until  the  expiration 
of  the  existing  treaty,  but  they  most  seriously  affect  the 
prospect  of  our  future  commerce  with  our  neighbours. 

The  list  of  duties  is  too  long  to  transcribe  fully  here, 
but  a  little  classification  and  condensation  will  allow  all 
the  main  features  to  be  exhibited. 

The  duty  on  raw  hides  is  fixed  at  dfrs.  the  100  kilos. 
(2  cwts.),  on  dried,  and  others  at  7frs.  dOc.  to  lOfrs.,  and 
on  kid  skins  to  30frs.  Furs  and  fur-skins  are  to  pay  6 
per  cent,  ad  tatorem.  Horsehair,  35frs.  per  100  kilos. ; 
human  hair,  undressed,  lOfrs.  per  kilo.  Fur  for  hat- 
making,  &c.,  65fr8.  the  100  kilos.  Bristles,  25frs.  per  100 
kilos,  in  the  rough,  and  dOfrs.  if  assorted.  Feathers  from 
Ifr.  60c.  to  lOfro.  the  kilogramme ;  quills,  in  the  rough, 
20frs.  per  100  kilos. ;  and  bed-feathers,  in  the  rough, 
200frs.  per  100  kilos.  Wax  of  all  kinds,  lOOfrs.  per  100 
kilos. ;  residue  of  wax,  20fr8«;  and  vegetable  wax,  lOfrs. 
Paraffin,  raw,  20fr8. ;  and  refined,  fiOfrs.  par  100  kilos. 
Salt  meut,4fr8.  per  100  kilos.  Cheese,  ISfrs.  and  ISfrs. ; 
and  butter,  20frs.  the  100  kilos.  Honey,  lOfrs. ;  fish 
of  all  kinds,  from  abroad,  ISfrs.  per  100  kilos. ;  fish  oils 
20fr8.,  spermaceti  SSfrs.,  and  whalebone  120{n.,  per  100 
kilos.  Coral,  Ifr.  per  kilo. ;  and  all  other  products  of 
foreign  fisheries,  except  pearls,  3frs.  per  100  kilos. 
Sponges,  150  frs.  per  100  kilos. 

Ivory,  Ifr.  20c. ;  and  tortoise  and  turtle  shell,  &<:., 
2fr8.  70c.  per  kilo.  Mother-o" -pearl,  rough,  lOfrs.,  or 
separate  from  the  shells,  SOfrs.,  and  other  shells  used 
in  industry,  lOfrs.  the  100  kilos.  Bones  and  hoois,  30c. ; 
and  horns,  5frs.  per  100  kilos. 

Grain,  all  except  wheat,  2dc. ;  flour  of,  ditto ;  dried 
vegetables,  chestnuts,  millet,  &c.,  50c.  per  100  kilos. 
Sago,  salap,  and  foreign  fecules,  16frs. ;  fresh  table 
fruit,  lOfrs. ;  figs,  lOfrs. ;  raisins,  20frs. ;  pistachios, 
lOOfrs.*;  other  fruits,  fresh  or  preserved,  30frs. ;  anise, 
green,  for  distillation,  20fr8. ;  and  other  fruits  for  same 
uses,  5frs.  per  100  kilos. 

Oleaginous  seeds,  from  2frs.  50c.to6&8. ;  and  oleaginooB 
fruits,  from  3frs.  to  Sfrs.  per  100  kilos. 

Seeds  for  sowing,  and  molasses  for  distillation,  2Sc. 
per  100  kilos. 

Schist  oil  and  petroleum,  from  beyond  Europe,  raw, 
32frs. ;  refined,  &c.,  62frs. ;  from  other  countries,  37frs., 
and  refined,  57fr8.  per  100  kilos. 

Gums,  exotic  lOfrs. ;  from  Europe,  6frs ;  resins,  from 
Europe  and  America,  pitch,  oil  resin,  &e.,  Ifr.  60c. ; 
purified  resins  and  turpentine,  lOtrs. ;  distilled  resins, 
essence  of  turpentine.  &c.,  12rr8. ;  and  boghead  of  Scot- 
land, 8frs.  per  100  kilos.  Scammony,  Ifr.  50c.  per  100 
kilos.  Gum  lac,  20frs. ;  copal  and  Damar,  30frs. ;  other 
resinous  exotics,  25frs.  ;  gum  benzoin  and  copalum, 
20frs. ;  storax  and  styrax,  lOfrs. ;  other  gums,  60frs. ; 
fine  oils,  pure,  20fr8. ;  camphor,  60fr8.,  refined,  70frs. ; 
india-rubber  and  gutta-percha,  40fr8.  rough,  and  washed 
50frs.  per  100  kilos. 

Aloes,  lOfrs.,  and  opium,  5frg.  the  kilogramme ;  Spanish 
liquorice,  6frs. ;  vegetable  juices,  other  than  oils,  not 


•  Probtbly  *  mUprlnt  for  16  francs. 
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elsewhere  named,  20fn. ;  jalap  and  rhubarb,  2afn. ; 
ipecacuanha,  lOO&s. ;  aaisaparma,  8&8. ;  ginger  Sfn. ; 
quinquina  bark,  lOfrs. ;  senna  leaves,  lOfis. ;  exotic 
medical  fruits,  broken  bat  not  prepared,  Sfrs. ;  tanurinds 
and  pulp  of  ditto,  fifrg. ;  badiane,  60&s. ;  folicules  of 
senna,  2Sfrs. ;  lichens,  Ifr. ;  other  medical  roots,  herbs, 
flowers,  seed,  and  fruits,  25fr8. ;  liquorice  root,  of 
Europe,  80c. ;  other  medicinal  European  roots  3&s.  per 
100  kilo«. 

Chloroform  snd  ether,  Stta. ;  musk,  Sfn. ;  manna  and 
methyline,  2frs.  per  kilogramme. 

Woods: — Oak,  efan,  and  walnut,  rough  or  squared, 
Gtti.  SDc. ;  ditto,  sawn,  lOfrs. ;  other  woods,  rough  or 
onlj  squiiTi^,  Sfn. ;  ditto,  sawn,  of  nine  centimeters  or 
more  thiikness,  Sfrs.  the  stere,  and  when  of  less  thick- 
ness, from  2fr9.  SOc.  to  Sfrs.  per  100  metres.  When 
oak,  alai,  and  wilnut  are  planed,  rabbeted,  or  moulded, 
as  wcU  us  m^rt-Iy  sawn,  there  is  an  extra  duty  of  Sfrs. 
per  tiexti ;  and,  in  the  case  of  other  wood,  of  half  that 
BUm.  Finiahed  woodwork  is  to  pay  IS  per  cent,  ad 
fo/orcM,  with  ati  addiUooal  sum  of  lOfrs.  per  stere  in  the 
cases  of  ouk,  elm,  and  walnut,  and  of  6&s.  per  stere  in 
the  ca3c  of  olhtr  woods.  Masts  are  to  be  charged  from 
18&8.  to  62fr8.  each,  accordmg  to  diameter ;  spars  from 
2fr8.  to  14frs.  each.  Coopers'  wood,  Sfrs.  the  stere ; 
cork,  6{n.  per  100  kilos.  ;  fine  furniture  woods,  30frs. 
per  cubic  metre,  and  veneer  woods  SOc.  per  square 
metre;  scented  woods,  ISfra. ;  dye  woods,  Ifr.  to  4frs.', 
rattan,  cane,  jonc,  Sea.,  Tfrs.,  if  prepared  for  chair- 
taakert,  70&8. ;  trimmed  rattans,  28£r8. ;  European 
rushes,  kc,  60c.  per  100  kilos. 

Curcuma,  6fts. ;  orchil,  &c.,  lOba. ;  quercitron,  2frs. 
per  100  kilos. ;  saffron,  lOfrs.  per  100  kilos. ;  safBower, 
COfrs. ;  nut-galls,  &c.,  lOfm. ;  sumac,  fustic,  &c.,  4frs. ; 
divi-divi  and  other  dye-stutfs,  Sfrs.  per  100  kilos. 

Hops,  60frs.  per  100  kilos. ;  beer,  7fr8.  per  heotoUtre. 

Linseed  cake,  SOc. ;  other  cake,  25c.  per  100  kilos. 

Slate,  &c.,  in  the  rough,  10c. ;  tiling,  drawing,  &o.. 
Hates,  Ifr.  SOc. ;  slate  tables  or  slabs,  Zfrs. ;  bricks  and 
tiles,  lOc. ;  round,  square,  and  gutter  tiles,  20c.  ;  other 
materials,  at  present  exempt  and  not  specially  named,  5c. 
per  100  kilos.  Oraphite  or  plumbago,  75c.  per  100  kilos. 
Jet  and  amber,  SOc.  per  kilo. 

Copper,  pure  or  alloyed,  in  the  rongh,  and  old  metal, 
7frs.  SOc. ;  lead,  ditto,  ditto,  2frs.,  or  allowed  with  anti- 
mony, Sfrs.  76c.;  tin,  ditto,  ditto,  ISfrs.,  or  with  antimony, 
I2frB.  SOc;  bismuth,  SOfr^.;  zinc  rough  and  old, 
2frs.60c.;  cadmium,  rough,  ISfrs. ;  nickel,  Sfrs.,  pure  or 
■Uoyed,  SOfrs. ;  sulphuretted  antimony,  SOc,  metallic 
ditto,  7&B.  60o. ;  cobalt  in  the  mass,  smalt,  lOfrs.,  in 
powder,  Bfn. ;  metallic  arsenic,  Sfrs ;  native  mercury, 
26frs. ;  Vermillion,  12rr8.  SOc. ;  potash,  Ifr.  SOc. ;  bi- 
chromate of  potash,  2Sfrs. ;  iodine,  SOfrs.  per  100  kilos. 

Acids: — Crystallised  citric,  12frs.  per  100 kilos.;  gallic, 
Ifr.  60c. ;  tannic,  or  tannin,  in  spirit  or  ether,  7&s.  per 
Kilo ;  nitric,  Ifr. ;  arsenious,  Sfrs.  SOc. ;  benzoic,  SOfrs ; 
boiacic,  Sfrs.  per  100  kilos. 

Litharge,  in  the  mass,  2frs.,  ditto  in  powder,  &c.,  4fr8. ; 
oxide  of  line,  Sfrs.  60c. ;  oxide  of  tin,  ISfrs. ;  oxide  of 
uranium,  SOfrs. ;  oxide  of  copper,  12frs.  60c. ;  compound 
of  cobalt,  7fi«. ;  nitrate  of  potash,  Ifr.  60c. ;  nitrate  of 
soda,  Ifr ;  cblomre  of  potassium,  60c. ;  sulphate  of 
potash,  Ifr.  20c. ;  sulphate  of  baryt»-8.  'iOfrs. ;  sulphate 
of  magnesia,  60c. ;  borax  and  tinkeel,  2fr8.  50o ;  borate 
of  wine,  2fr«. ;  carbonate  of  ^nagnesia,  2f rs. ;  carbonate  of 
barvtes,  20c. ;  carbonate  of  potash,  Ifr.  SOc. ;  carbonate  of 
lead,  Sfrs.  76c. ;  white  lead,  ground,  Sfrs.  7Sc. ;  sugar  of 
milk,  16fr8. ;  sulphites  of  arsenic,  6frs.  7Sc. ;  iodide  of 
potassium,  SOfrs.  per  100  kilos. 

Chemical  products  and  colours  derived  from  coal,  Sfrs. 
per  kilo. ;  cochineal,  lOfrs. ;  lac,  35frs. ;  animal  kermes, 
lOfn. ;  indigo,  blue  balls,  indigo  pastel,  &c.,  lOOfrs.  ; 
coarse  pastel,  paste,  2fr8.  SOc.;  catechu,  Sfrs.;  rocoa, 
prepared,  lefrs. 

Extracts  of  dye-woods.— Black  and  violet,  20frs. ;  red 
•nd  yellow,  SOfrs. ;  tanning  extracts,  from  nutgalls,  &c., 
iota, ;  from  chestnut,  Sfn.  SOc. ;  Fruaaian  blue,  26&S. ; 


crystidlised  pmsaiate  of  potash,  yellow,  20(n.,  ted,  30h; 
ultramarine,  ISfrs.  per  100  kilos.  Carmine,  finc4faipa 
kilogramme ;  commoo  carmine,  SOc ;  Indian  ink,  IHfiv; 
writing  and  printing  inks,  20fr8.  per  100  kilos.  Vani^ 
10  per  cent,  ad  valorem;  blacking.  4  per  cent ; la 
black  in  all  forms,  SOc. ;  copper-plate  priatatB'  U^ 
7fr^. ;  Spanish  and  smoke  blade,  Ifr. ;  miaiEiil  bla^  jilc 
per  100  kilos. 

Slate  pencils,  206*. ;  lead  or  other  pencik,  b  *^ 
wood,  4Sfrs. ;  ditto  in  cedar,  1  SOfrs.  per  100  Uoi.  Ctlaa 
not  otherwise  named,  10  per  cent,  ad  talorm. 

Perfumery: — Scmted  waters  with  akohol,  2)fe 
others,  40frs. ;  pomades,  120{rs. ;  other  kiadi,  Ufa 
cepted,  SOfrs.  per  100  kilos. 

Mustard,  20frs. ;  other  prepared  spices,  80&i;n 
starch,  4fr8. ;  wheat  ditto,  2fr8. ;  albnmen,  I'lfn. :  gls 
SOfrs.;  isinglass,  ISOfrs. ;  sealing- wax,  60fri.;?cas 
of  meat,  SOfrs. ;  gelatine,  Sfr-s. ;  giugerbreul,  Mxp 
100  kilos. 

Sporting  cartridges,  with  or  without  piimii{,  aos 
matches,  fire-works,  carriagee,  and  small  nn^  Sp 
cent,  ad  valortm.  Battona,  common,  l&.;iKih 
worked  human  hair,  Ififrs.  the  100  kilos.  Wnn^i^ 
parel,  artificial  flowers,  umbrellas  and  ptns^  «••>' 
mstniments  and  parts  of  same,  and  maie-vp  fn  i^f 
cent,  ad  valorem. 

Coral,  cut,  but  not  mounted,  2frs.  per  Uo.  Stnl'  i 
bark,  and  other  hats,  and  plaita,  2  per  cent  riai* 

Orange  juice  to  pay  as  sweet  wine.  Vaa^ 
ISc.  per  litre.     Broken  glass,  40c.  per  lOOi^  , 

Silk  : — Cocoons,  fresh  or  dried,  2oc. ;  v.ii-'f- 
thrown,  2tft.  26c ;  spun  silk  in  the  mass,  d^^'' 
ditto  combed,  SOc. ;  fleurets,  2&».  per  kil<(!*^ 

Cotton :— Eaw,  ginned,  6x>m  the  East  Ina***" 
of  the  Mediterranean  jummel  excepted,  ib. » 
ditto,  American  and  jummel  lOfrs. ;  rav,  mfiiMi* 
eluding  the  duty  on  the  seed,  4fr8.  per  100  kiti 

Flax  and  hemp,  raw,  green,  dry,  or  !•<**  ?■ 
tow,  2fr8.;  hemp,  250frs.;  flax,  3fr«.;  ieofm''- 
dressed,  4frs. ;  jute,  Ifr. ;  combed,  Ifr.  lit,  J«* 
kilos.    Abaca,  New  Zealand  flax,  &c.,  the  >umsi>*^ 

Wool,  in  the  fleece,  &o : — In  the  grease,  Sfn*-* 
7frs.,  aocording  to  quality ;  cold  washed,  Sin.,  """;^ 
14fr8. ;  hot  wasjled,  7fcs.,  12frB.,  and  17£r«. ;  "*«'  '^ 
woollen  rags  and  lisj^  Sfrs. ;  cow  and  other  a**  "* 
Ifr.  per  100  kilos.  Groat-hsiir,  cashmere,  it,  tie  * 
as  wool. 

Wool  to  be  combed  or  washed  is  admitted  "*"[*■ 
porary  bond,  but  the  amount  of  waste  baiei  lU*"" 
left  to  be  determined  at  a  future  time.  ,    k  k 

Temporary  admission,  as  at  present,  ii  ''**^ 
allowed  to  lead  imported  to  be  converted  ^^'"^1 

The  second  article  refers  to  Ihe  drawbacb  to  kcilw" 
on  re-exportation.  .      ^ 

The  third  contains  the  sapplementary  ^"'"'^ 
levied  in  future  on  manufactured  articles.  The  fH*^ 
items  being  as  foUows : —  .     ^^^ 

In  the  case  of  cotton  yams,  fabrics,  S"^"^'.*^;, 
wadding,  the  supplementary  duty  i«  i"^™      J^lj 
drawback,  vis  : — Yarn  samples,  to  Ko.  40,  ""^"^ 
12frs.  70c. ;   bleached,  ISfra.  26c. ;  dyed  "°^  Z, 
from  No.  40  to  No.  SO,  ISfrs.  60c,  l6(h.  20^.  «»1  » 
SOc;   above  No.  80,   Ufrs.  6c,  ISfrs.  9<'«-.'J'"S 
36c,  per  100  kilos.     Worsted  yams,  not  tiP"  "^ 
No.  40,  Ufrs.  60.,  ISfrs.  90c,  and  16fB.  3^;  f* ' 
40  to  Nc  80,  Ufrs.  S6c.,  Ufrs   85c  ""I '''*   - 
above  No.  SO.  16frs.  40c,  ISfrs.  60c.,  and  l?^*^"  , 
100  kilos.     Unbleached  cotton  cloths,  from  iJ^rj  | 
ISfrs.  10c  ;  bleached,  ISfrs.  70c.  to  Ufis.  '*,iJ|™S 
17frs.  96c  to  22frB.  20c,  pr  100  kilos.    F*"*  ^ 
either  the  warp  or  weft  of  twisted  i'^'^^^Z  ^ 
charged  64c  or  Ifr.  8c  more  than  the  P^""?    k 
Mixed  yarns  and  fabrics,  the  cotton  pw<«»ffl*"L» 
not  to  the  extent  of  76  per  cent.,  half  '^'!rj^ 
on  pure  cotton ;  or  if  the  cotton  exceed  'ff'L  ^ 
three  quarters  of  those  nites.    Wadding,  12»  »«•  "^ 
100  kiloe.,  &c. 


JOlJRlf  AL  OF  HES  SOCIETY  09  ARTS,  Siptkbbbr  6,  1872. 


837 


'lAntm  yarm : — Simple,  3&s.  95e.  ;  dressed,  or  dyed, 
4tka.  6Sc ;  entirely  bleaciied,  fifrs.  I5c  ;  twisted,  4fir8. 
lOo.,  4fn.  7Sc.,  and  Sirs.  4Sc. ;  jate  yams,  1&.  SOc.  per 
lOO  kilos..  Linen  cloths,  nnbleache^  4frs.  ISc. ;  dressed 
or  dved,  6&8. ;  Meaebed  or  printed,  6tn.  70c. ;  jute  of 
aB  idnds,  I&.  Mc. ;  fishing-nets,  4frs. ;  twine,  Ac,  itn. 
40e.  ;  COM,  &o.,  not  tarred,  Sfrs. ;  ditto,  tarred,  itn. 
60e.,  per  100  kiks.  Tans  and  &bries  of  Hew  Zealand 
flmx,  kc,  the  same  as  flax  and  hemp. 

Silk  fiibries,  dyed  silk  Ibr  sewing,  &c.,  2fiffl.  per  kilo- 
uraiuuie.  Silk  to  be  admitted  temporarily  for  manu- 
nctare  and  re-eSportation. 

"Wool,  washed,  combings,  yams,  tissnes,  mohair,  and 
OKber  yams  and  tissnes,  2  per  cent,  ad  valorim.  Fabrics 
MitnpoMd  of  goat,  kid,  or  camera  hair,  Indian  shawls, 
tbo.,  remain  at  the  old  rates. 

Soap  of  all  kinds  is  augmented  by  llfrs.per  100  kilos.; 
tellow  candles,  by  22frB. :  stearic  acid  in  the  form  of 
oauadles,  or  otherwise,  3508. ;  oleic  acid,  16bs. ;  manu- 
&ctared  wax,  lOO&s. ;  objects  in  india-rubber,  fiOfirs.  per 
100  kilos. 

Copper,  rolled,  beaten,  or  worked,  and  bronze,  lOfics.; 
|tare  copper,  7&s.  7So. ;  copper  alloyed  with  zinc,  7<r8. ; 
iMid,  beaten,  rolled,  or  worked,  2fTS.  20c. ;  ditto,  alloyed 
Vith  antimony,  4&S.  10c. ;  tin.  I6&8.  60c. ;  alloyed  with 
•ntimony,  ISfrs.  7fic. ;  sine,  2£ra.  76c. ;  nickel,  pore  or 
alloyed,  SSfirs.  per  100  kilos. 

Iieather,  Ofrs. ;  waxed  calf,  ISfrs. ;  varnished,  &c., 
jttfrs.;  gloves,  I30&S. ;  other  leather  manufactures  same 
nttM  as  the  material  of  which  they  are  made. 

Ships,  boats,  &c.,  sheathed  and  nailed  with  copper, 
?£ra.  pet  ton  measurement;  sheathed  with  zinc,  Sirs.; 
tuOt  sheathed,  4frs.    Iron  vessels,  6fn.  per  ton. 

Felt,  6  per  cent,  ad  valorem;  work  in  horse-hair,  10 
IMor  cent;  dressed  whalebone,  6  per  cent.;  preptired 
noma,  6  per  cent.;  objects  made  from  horn,  20  per 
cent.,  &c.       ^^^^.^.^^__^.^__^ 

BIOE-aKOWINO  IN  FOBMOSA. 

.  Amongst   the   remarks  made   by  Mr.  Yice-Coniol 

Oregoiy  upon  the  agricnltore  of  the  locality  where  he 

jrecides,  we  find  an  interesting  description  of  the  manner 

in  which  the  Tamsuy  rice,  which  bears  a  high  character 

la  the  Chinese  market,  is  cultivated.    The  dtief  agricul- 

tsral  crop  in  the  island  of  Formosa  is  rice,  grown  in 

irrigated,  or  rather  inundated,  fields.    Much  labour  and 

■kill  must  have  been  bestowed  upon  the  levelling  of  the 

^Ids  and  the  provision  of  the  supply  of  water,  which  is 

•ondocted  by  artificial  channels  from  elevated  springs, 

•r  from  the  apper  courses  of  streams.    The  rice  fields  of 

Cbe  plain  of  Bangka,  ten  or  twelve  miles  inland,  are 

Vhieny  supplied  by  a  stream  which  is  conducted  from  a 

fcigber  part  of  the  Tamsny  River,  and  is  carried  across 

■aother  stream  at  Kiang-oeh,  by  a  wooden  aqueduct  of 

loo  yards  or  more  in  len^.    Two  harvests  in  each  year 

an  obtained  from  the  irrigated  fields.    In  Kovember  or 

December,  after  the  removal  of  the  autumn  crop,  the 

telds  an  ploughed  up.    The  plough  is  drawn  by  one 

Vnffiilo,  and  managed  by  one  man,  holding  the  pluugh- 

liandle  in  his  right-hand,  and  the  whip  and  halter  in  his 

Itfk.    Ilie  fields  remain  vacant  for  about  four  months, 

■ave  that  about  the  end  of  January  seed  is  grown  in 

Borsery  patches  sheltered   from   the   north-east.     In 

February  or  March,  the  fields  are  in  course  of  preparation 

for  planting.    Besides  the  plough,  two  kinds  of  harrows 

are  used,  namely,  (1)  the  "  olade  harrow"  (locally  called 

"  Kiva-pay  "),  a  wooden  frame,  holding  beneath  it  two 

Mts  of  metallic  blades,  which  makes  parallel  cuts  through 

the  doda  or  mud  as  Uie  implement  is  drawn  along  by  a 

bafBdo,  the  driver  standing  on  the  frame ;  (2)  the  "hand 

liarrow"  (or  "Chew-pay '"),  of  iron,  with  a  long  row  of 

^kes.     This  seems  to  complete  the  stirring  of  the 

gtoond.    In  the  latter  ptut  of  March,  or  the  early  and 

middle  part  of  April,  the  fields,  now  in  a  state  of  soft 

Bund,  are  planted  out  with  the  young  rice  plants.    In 

taldag  up  the  itNag  plants  from  the  nursery  patches, 


a  sort  of  flat  spatula  is  passed  underneath,  so  as  to  take 
oS  a  very  thin  slice  of  earth  with  the  plants  upon  it. 

In  the  immediate  neighbourhood  of  Tamsny,  about  a 
fortnight  before  the  harvest,  the  rice  is  laid  down,  four 
adjacent  rows  being  folded  together,  and  so  laid  that  the 
ears  of  each  cross-row  shall  rest  upon  the  cross-row  in 
fix>nt  of  it.  It  does  not  appear  that  this  practice  is 
followed  in  the  more  sheltered  inland  country.  In  July 
the  crop  is  reaped.  The  grain  is  thrashed  out  immediately 
in  the  fields.  There  is  a  tab,  within  which  is  placed 
obliquely  a  set  of  wopden  bars.  The  operator  takes  by 
the  lower  end  a  handful  of  rice  stalks,  and  gives  it  a  few 
smart  blows  upon  the  bars,  detaching  the  grain,  which  is 
received  in  the  tub.  A  curtain,  supported  by  bamboo 
sticks,  keeps  the  grain  from  flying  overboard.  The  tub 
is  dragged  forward  as  the  progress  of  the  work  requires. 
The  ground  is  then  speedily  got  ready  for  the  planting 
out  of  the  second  crop,  the  young  plants  of  which  are 
are  already  growing  upon  nursery  patches.  In  pre- 
paring the  fields  for  the  second  crop,  the  implement 
chiefly  used  in  the  locality  is  the  "  lah-tak."  This  is  a 
wooden  roller,  four  or  five  feet  long,  and  twelve  or  fifteen 
inches  in  diameter,  very  deeply  grooved  longitudinally, 
so  that  its  rectum  would  be  a  seven-pointed  star,  and 
mounted  in  a  wooden  frame,  in  which  the  driver  stands. 
The  lah-tak  is  drawn  by  a  buffalo,  over  or  through  the 
wet  land,  the  rollers  revolving  and  stirring  the  soft 
sorface  by  the  action  of  its  grooves  and  ridges.  The 
second  crop  is  planted  out  in  the  latter  part  of  July  or 
earlier  part  of  August,  and  is  reaped  in  or  about  the 
first  week  of  November.  This  completes  one  year.  In 
some  cases  the  second  crop  is  planted  before  the  reaping 
of  the  first  crop,  the  young  plants  being  placed  among 
those  of  the  first  crop.  The  planting  out  of  the  first 
crop  in  the  spring,  and  the  harvesting  of  the  second 
crop  in  late  autumn,  are  liable  to  interference  from  the 
chill  blasts  and  driving  rain  of  the  north-east  monsoon. 
The  frequent  prevalence  of  wet  weather  in  winter  is  a 
well-known  peculiarity  of  this  region.  In  summer  there 
is  sometimes  an  unfavoorable  continuance  of  dry 
weather.  Inundations  of  the  river  do  not  seem  to  occur 
except,  perhaps,  under  the  influence  of  a  severe  typhoon, 
nor  are  the  ravag;es  by  locusts  or  other  insects  common. 
In  the  plain  of  Banjka,  and  in  the  regions  to  the  south, 
the  seasons  are  somewhat  earlier,  and  there  seems  to  be 
some  difference  in  the  mode  of  procedure.  The  dry 
ground  rice,  grown  without  irrigation,  locally  called 
"  e-neap  "  or  "  i-liap,"  may  be  seen  occasionally  inland, 
and  it  is  said  to  be  cultivated  by  the  wild  aborgines  of 
the  mountnins.  It  appears  to  be  very  fine  rice,  but  to 
yield  only  one  crop  a  year,  and  not  to  succeed  well  if 
the  weather  be  dry.  There  are  flour- mills  worked_  by 
the  overshot  water-wheel.  The  wind-mill,  which  might 
be  very  useful  in  China,  seems  to  be  unknown  to  the 
Chinese,  as  it  was  to  the  ancient  civilised  nations  of  the 
west. 

As  regards  mechanical  appliances  for  raising  water  for 
irrigation,  Mr.  Gregory  mentions  that  he  has  seen^  a 
water-wheel  with  pieces  of  bamboo  set  obliquely  on  its 
circumference,  to  serve  as  buckets.  The  wheel  dips  in  a 
stream  which  turns  it ;  the  buckets  take  water  trom  the 
stream  at  the  lower  part  of  each  revolution,  and  as  they 
reach  the  top  they  come  into  a  horizontal  position,  and 
discharge  the  water.  A  simple  contrivance,  called  the 
"water-hammer"  or  "water-pestle,"  is  used  for  the 
pounding,  to  clean  away  the  integument  of  the  rice.  The 
pestle  is  fixed  like  a  hammer-head  in  the  end  of  a  beam 
which  moves  on  an  axis.  The  other  end  of  the  beam 
holds  a  bowl  or  shallow  bucket,  into  which  falls  a  small 
stream  of  water.  When  the  bucket  is  full,  its  weight 
and  the  impulse  of  the  falling  stream  send  it  downward, 
raising  the  pestle ;  but  in  sinking  it  pours  out  its  con- 
tents and  passes  out  of  the  course  of  the  stream.  The 
pestle  then  falls,  bringing  the  bucket  under  the  stream 
again,  and  so  the  process  repeats  itself,  fiullock  carts  of 
good  size,  drawn  by  a  buffalo  in  the  shafts  and  a  bullock 
on  each  side,  are  used  in  the  sea-coaat  country  near 
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Teukcham,  bat  not  at  the  port  of  Tamsny,  nor^anywhere 
ia  the  basin  of  that  river,  nor  at  Keelung.  The  mode  of 
conveyance  in  the  neighbourhood  is  either  by  boat  or  by 
human  porterage. 


CHINA  OPIUM. 


The  report  of  Mr.  Consul  Markham,  the  British  repre- 
sentative at  SHanghai,  upon  the  commercial  relations  at 
that  port,  contains  some  remarks  upon  the  relative  pro- 
duction and  consumption  of  Chinese  and  Indian  opium, 
which  have  a  pertinent  bearing  upon  the  possibility  of 
hereafter  maintaining  the  commerce  in  an  article  that 
furnishes  such  a  large  share  of  the  revenues  of  India. 
The  imports  of  opium  for  1870,  it  appears,  had  increased 
considerably  over  that  of  1869.  This  increase  was,  to  a 
certain  extent,  due  to  the  natural  development  of  the 
trade,  but  chiefly  to  the  partial  destruction  of  the  native 
crops  on  the  Upper  Tang-tse  by  the  overflow  of  the 
river.  The  price  of  native  opiam  ruled  much  higher, 
and  the  consequence  was  that  the  foreign  drug  entered 
njore  freely  into  competition  with  it.  When  Indinn 
opium  is  nearly  of  the  same  cost  as  the  native  article, 
it  is  always  preferred  by  the  consumer.  Any  striking 
disparity  in  price  leads  to  an  augmentation  or  reduction 
of  imports,  as  the  case  may  be.  Mr.  Markham  antici- 
pates the  rapidly-increasing  growth  of  the  native  poppy 
will  have  a  most  disastrous  effect  upon  the  importation 
of  opium  from  India  ;  for  although  the  consumption  in 
China  increases  year  by  year,  yet  year  by  year  does  the 
cultivation  of  the  poppy  also  increase,  and  as  this  native 
drug  is  far  cheaper  than  the  Indian,  the  natural  conse- 
quence will  be  that  the  Indian  drug  will  be  driven  out 
of  the  market  unless  it  can  be  put  into  the  consumer's 
hands  at  a  reduced  cost.  The  Chinese  are  always  willing 
to  pay  more  for  the  Indian  opium,  for  it  is  at  present 
superior  to  that  grown  by  themselves,  but  every  year 
the  quality  of  the  native  drug  will  improve,  and  unless 
the  price  of  the  former  can  be  brought  nearer  to  that  of 
the  latter,  the  Chinese  drug  will  take  its  place  altogether. 
It  is  very  probable  that  the  dues  to  which  the  native 
drug  ia  subjected  are  much  below  what  the  foreign  drug 
is  charged  with,  and  it  is  positively  known  that  the 
"  lekin "  tax  collected  by  the  mandarins  is  only  half 
that  collected  on  the  foreign  drug.  A  quantity  is  also 
smuggled  into  Shanghai,  having  no  duties  or  dues  of  any 
sort  or  description. 

There  is  no  obstacle  whatever  to  the  cultivation  of 
opium  throughout  the  length  and  breadth  of  China ; 
indeed,  it  is  already  grown  in  many  provinces,  but,  from 
a  commercial  point  of  view,  its  cultivation  may  be  said 
to  be  confined  to  the  provinces  of  Yunan,  Szechuen, 
Shensi,  and  Kiocichow.  Owing,  however,  to  the  rebel- 
lions and  disturbances  which  have  distracted  the  Yunan 
and  Shensi  provinces  for  so  many  years  (as  might  be  ez- 
pected),thegreatbiilk  of  theopium  is  produced  in  Szechuen, 
10 per  cent,  being  the  estimated  produce  of  Yunan;  30 
per  cent,  of  Shensi ;  and  60  per  cent,  of  Szechuen. 
In  consequence  of  the  irregular  manner  in  which 
the  Chinese  levy  their  inland  dues,  it  is  utterly 
impossible  to  arrive  at  a  correct  estimate.  The 
production  may,  however,  probably  be  taken  to  vary 
m>m  60,000  to  80,000  piculs.  Shensi  opium  is  con- 
sidered to  be  the  beet,  having  the  taste  of  Fatna  opium, 
while  Yunan  is  only  second  to  it  The  genuine  drug  of 
Shensi  gives  an  out-turn  of  85  or  90  per  cent,  in  boiling  ; 
good  Molwa  gives  80  per  cent.,  while  that  of  Szechuen 

S'vcs  70  to  76  per  cent.  Szechuen  opium  is  sold  at 
lung-Kiaog  at  15  taels  per  100  taels  weight,  or  240  taels 
per  picnl — the  latter  quotation  being  300  taels  per 
picul.  The  genuine  Shensi  drug  is  sold  in  the  Shanghai 
market  at  an  equivalent  of  600  taels  per  piml ;  and  there 
is  no  doubt  that  this  high  rate,  combined  with  the  in- 
creased quantity  of  land  brought  under  cultivation,  will 
increase  the  present  yield  at  least  20  per  cent.  At  least, 
one-half  of  the  opium  produced  in  the  province  of  Yunan 


is  consumed  on  the  spot,  while  the  other  hilf  ii  ajafd 
to  tte  adjacent  provinces  of  Kwang-hmg,  Kwm?* 
and  Kwa-chow.  Of  the  Szechuen  opiom,  •bent  ii  p 
cent,  is  kept  for  local  consumption,  40  per  cent  goa  t 
the  northern  provinces,  and  36  per  cent  ii  iiifj««d  i 
in  the  provinces  watered  by  the  langtsze.  It  »  ta> 
rally  believed  that  the  present  qnotafioni  of  tb«  Ciiis 
drag  will  not  be  maintained,  as  the  cnltiTaiioii  of  it 
poppy  is  daily  increasing.  For  centnriei  it  hu  ie 
the  proud  boast  of  the  Szechuen  province  that,  not  oH 
is  it  protected  on  all  sides  by  its  geognphiol  tajsigor 
tion,  but  that  it  produces  in  itself  most  of  the  pv 
ducts  required  for  human  use,  without  importatiaifci 
other  provinces;  whereas  at  the  present  d»T,owiK'. 
the  conversion  of  the  hill-side  and  valley  psMy-gioEi 
to  poppy  cultivation,  this  province  imports  ricelugeJj' 
increNlibly  high  prices. 


0BITUAB7. 


Frederick  Carpenter  Bkey,  C.B.,  F3i.,fe,<M< 
his  residence  in  Mount-street,  Grosvenor-nuR  «  * 
16thult.,  in  the73rdyear  ofhisage.    TheJi»»)«f>>- 
Having  received  an  excellent  preliminary  ednofcl* 
last  year  or  two  of  which  wer«  spent  attheUaw*''; 
Edinburgh,  he  returned  to  London,  andlxosi'g' 
of  the  celebrated  John  Abemethy,  surgea**^ 
tholomew's  Hospital,  to  whom  he  was  «'*'* 
Royal  College  of  Surgeons  on  the  6th  of  Aio-'*? 
the  payment  of  the  usual  premium  of  ^Wfo** 
the  completion  of  his  hospital  studies,  he  ''•'^ 
for  examination,  and  was  admitted  a  mwks*"' 
College  on  the  6th  of  April,  1822.    He  <?>■''?*''* 
main  with  Mr.  Abemethy,  assisting  him  in  p. '"^ 
practice,  and  receiving  most  substantial  i'^**"''?. 
the  value  of  his  services  from   the  eocentrie  ^^^ 
hearted  surgeon,  who,  about  the  year  IS^/J^ 
him  demonstrator  of  anatomy  at  8t_  ^•'''''~*^ 
not,    however,  without  causing   feelinw  ^  ^^' 
able  jealousy.     On    the    death   of  Mr.  Ate»«".^ 
the   Anatomical    Lectures    fell   into  the  ^  1^ 
successor    who    claimed    the    emolumentJ  rf  ** 
given  by  Mr.  Skey,  in  consequence  of  "''J  j_ 
signed,  and  associating  with  him  Dts.  '™*/^2: 
Marshall,  Pereira,  and  Mr.  Eiemin  (»»» ""."'JL'l 
vivor).  established  the  Aldersgate-street  Scho?'?*^ 
cine,  which  soon  became  one  of  the  largest  in  1^*°T 
Here  ho  lectured  for  ten  years,  his  audieoceboni'"^ 
increased  by  many  of  the  Bartholomew's  inen.»Wr 
ferred  his  lectures  on  surgery  to  those  of  **'''*^ 
With  the  public  he  was  not  less  popular,  and  aw  t^ 
time  was  elected  surgeon  to  the  Charterhouse,   t"'. 
his  career  he  was  offered  the  double  appointment  oi  r 
geon  and  professor  at  King's  College  on  p"""'j"Vj^ 
he  would  resign  them  in  three  years.    Thi«  '■' "^ 
and  the  negotiations  fell  to  the  groond.    j^^J^,. 
practice  increasing  rapidly,  he  removed  to  ""J^ 
street,  where  he  obtained  a  large  '""'^'^"".pj^Li 
been  elected  an  honorary  Fellow  of  the  Ropl  WW^ 
Surgeons,   in   1848,  he  was  nominated  sm  W"^ 
by   the    Fellows    to    a    seat   in   the  counol  «  »J 
Institution  in   1848,  and  in    1860   he  »»' 'jj^v 
Hunterian  orator,  when  he  delivered  a  f"*  "7  '.' 
address,  an  abstract  of  which  appeared  m  "J  ' 
Mr.  Skey,  who  "never  ate  the  bread  of  >^«°*??JL  j 
accepted  the  appointment  offered  by  hn  "^fz^ 
1852,  of  Professor  of  Human  Anstomy  «f  ..'^ 
and  three  times  a  week  lectured  to  large  sni  i'^    . 
ating  audiences.      In  1 856,  ho  was  elected  «  ""*  ^ 
the  Court  of  Examinera,  and  never  ««s  "«"  i^ 
upright  member  of  that  Board.    In  jf ' ''J^sl- 
the  highest  honour  his  colleagues  conlJ  """."Lj  tt 
Presidency  of  the  CoUege.    In  184S  he '"'  ■""" 
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retam  to  St.  Bartholomew's,  and  accept  the  Chair  of 
Anatomy,  Mr.  (nfterwards  Sir  William)  Lawrence  re- 
taining that  of  Surgery,  and  Mr.  (now  Sir  James)  Paget 
that  of  Physiology.  It  was  not  until  after  holding  the 
appointment  of  assistant-sargeon  for  aboat  a  quarter  of 
a  century  that  he  was  elected  full  surgpeon,  when  after 
nine  years,  he  retired,  having  reached  the  age  of 
sixty-five  years.  On  the  formation  of  a  committee 
to  inquire  into  the  prevention  of  contagions 
diseases  in  the  navy  and  army,  which  held  its 
meetings  at  the  Admiralty,  and  consisted  of  eight 
eminent  membera  of  both  departments  of  the  public 
service,  Mr.  Skey  was  appointed  chairman,  Mr.  Spencer 
Smith,  surgeon  to  St.  Mary's  Hospital,  another  mem- 
ber of  the  College  of  Surgeons,  acting  as  secretary.  The 
result  of  the  deliberations  of  the  committee,  which  sat 
for  about  eighteen  months,  was  the  passing  of  the  Con- 
tagious Diseases  Act,  a  Bill,  though  strongly  opposed 
in  some  quarters,  still  doing  good  service  throughout 
tbe  land.  For  his  great  and  valuable  labours  on  this 
ocasion  Mr.  Skey  was  made  a  C.B.  Mr.  Skey  was  a 
valuable  contributor  to  the  advancement  of  professional 
knowledge,  and  a  paper  on  "Muscular  Fibre,"  pub- 
lished in  the  Tramaeliotu  of  the  Soyal  Soeitty,  obtained 
for  him  the  Fellowship  of  that  learned  Institution.  His 
last  work,  "  Lectures  on  Hysteria,"  went  through  three 
editions.  He  was  the  author  of  several  standard  works, 
and  a  constant  writer  in  the  medical  and  other  journals. 
His  letters  on  athletics,  especially  in  reference  to  exces- 
sive training  for  rowing,  and  on  "Alcohol  Diseases," 
published  in  the  Timet,  are,  perhaps,  well  known  to 
many  readers.  Mr.  Skey  was  elected  a  member  of  the 
Society  of  Arts  in  1853. 


CORRESPOHDBHCB. 


HEYWOOD'S  WASHING  MACHINE. 

Sib, — At  a  time  when  everything  connected  with 
hoosehold  maintenance  and  management  is  dear,  servants 
independent,  and  washerwomen  have  been  on  the  strike, 
it  may  interest  some  of  the  members  of  the  Society  of  Arts 
to  learn  that  there  has  recently  been  sent  to  the  Society's 
House  a  washing  machine,  suited  to  the  requirements  of 
private  families.  Having  had  an  opportunity  of  seeing 
the  machine  thoroughly  tested  upon  almost  every  de- 
scription of  fabric,  I  am  able  to  bear  witness  to  its 
efSciencyin  deansing  lace  curtains,  ladies'  fancy  articles 
— such  as  collars,  cuffs,  mnslin  handkerchiefs,  also  table- 
cloths, bed-linen,  diapers,  towels,  and  all  the  ordinary 
articles  of  attire,  which  are  free  from  stains,  in  clear  cold 
water  only,  and  without  injury  to  the  fabrics  themselves. 
That  it  is  equally  efficacious  in  removing  stains  from 
linen  after  it  has  been  soaked  in  warm  soapy  water  for 
a  few  hours ;  and  other  articles,  which  are  of  a  more 
greasy  nature,  merely  require  to  be  looked  over,  and 
treated  according  to  tbe  usual  methods  employed  in 
washing,  short  of  tearing,  wringing,  and  scabbing  the 
clothes  to  effect  a  thorough  cleansing  of  them. 

The  machine  itself  is  of  the  most  simple  character, 
and  consists  of  a  rocking  boat,  or  wash-tub,  in  which 
the  clothes  to  be  washed  are  plaiced,  and  over  which  two 
heavilv-weighted  spongy  india-rubber  balls  are  rolled 
up  and  down.  A  boy  or  girl  of  fourteen  years  of  age 
could  easily  do  the  washing  of  a  family  of  eight  or  iea 
persons  in  three  or  four  hours,  with  great  economy  of 
soap  and  firing,  and  thoroughly  efficiently. 

"rbe  machine  is  equally  applicable  in  the  washing  of 
lace  fiibrics,  counterpanes,  sheets,  blankets,  and  heavy 
woollen  goods,  such  as  carpets,  gentlemen's  trousers,  &c. ; 
and  having  also  seen  the  machine  tried  as  to  its  cleansing 
power  in  the  washing  of  heavy  canvas  and  sacking,  I 
cannot  refrain  from  expressing  my  belief  that  it  will  be 
found  highly  economic  and  useful  wlier«ver  it  may  be 


adopted.  On»  of  the  machines  can  be  inspected  by  any 
p<!rson  desirous  of  seeing  it,  by  calling  at  the  Society's 
House.  The  washing  machine  has  a  wringer  appended 
to  it ;  or  a  mangle,  which  can  be  used  as  a  wnnger,  is 
in  some  oases  substituted  ;  but  as  wringing  and  mangling 
involve  essentially  different  principles,  I  am  of  opinion 
that  the  two  machines  are  required. 

The  machine  is  the  invention  of  Mr.  Edwin  Heywood, 
of  Levinsbulme,  Manchester. — I  am,  &o., 

S.  T.  Davbnpost. 


OEHEBAL   HOTBS. 


Kemorial  to  BUas  Howe. — It  is  proposed  that  a  monu- 
ment shtll  be  erected  in  the  Central-park,  New  York,  in 
memory  of  the  late  Elias  Howe,  jun.,  the  inventor  of 
the  sewipg  machine,  and  that  the  money  should  be  raised 
by  voluntary  offerings  of  not  more  than  one  dollar  each, 
from  ladies  who  have  known  the  benefits  of  the  inven- 
tion. A  committee  has  been  organised,  consisting  of 
the  following: — William  Parker,  Henry  W.  Bellows, 
William  C.  Bryant,  Frederic  de  Pejrster,  Howard 
Crosby,  E.  H.  Chapin,  Henry  Ward  Beecher,  John 
Cotton  Smith,  Charles  O'Connor,  Cyrus  W.  Field,  and 
J.  S.  Gibson,  with  the  Kev.  Dr.  Samuel  Osgood,  chair- 
man ;  Dr.  B.  Ogden  Doremus,  secretary ;  and  Alexander 
Masterton,  Esq.,  treasurer.  The  following  gentlemen 
compose  a  committee  that  has  been  formed  in  England, 
in  conjunction  with  that  of  New  York : — Sir  William 
Fairbaim,  Bart,  C.E.,  F.R.S.,  LL.D. ;  David  Chad  wick, 
Esq.,  M.F.,  F.S.S. ;  Donald  Nicoll,  Esq.,  Com.  Lieut,  of 
London ;  Bennett  Woodcrofl,  Esq.,  F.B.8.,  Great  Seal 
Patent-office ;  P.  Le  Neve  Foster,  Esq.,  M.A.,  seo. 
Society  of  Arts ;  Thomas  Webster,  Esq^  ac,  F.R.S. ; 
Theodore  Aston,  Esq.,  Q.C. ;  George  Haseltine,  Esq., 
C.E.,  M.A.,  L.L.D. ;  William  Booth,  Esq.,  Mayor  of 
Manchester;  William  Batty,  Esq.,  C.C.  Manchester; 
James  Stuart,  Esq.,  banker,  Manchester ;  William  Muir, 
Esq.,  C.E.,  Manchester ;  Ernest  Reuas,  Esq.,  C.C,  Man- 
chester ;  and  WiUiam  Clarke,  Esq.,  Glasgow.  At  the 
first  meeting  of  the  committee,  held  at  the  Adelphi  Hotel 
on  the  15th  of  August,  Bennett  Woodcroft,  Esq.,  was 
chosen  chairman ;  Donald  Nicoll,  Esq.,  treasurer ;  and 
George  Haseltine,  Esq.,  honorary  secretary.  Subscrip- 
tions will  be  received  at  the  London  and  County  Bank 
and  branches.  Provincial  bankers,  John  Stuart  and  Co., 
Manchester. 

Artiflcial  Bnttor. — In  an  extract  from  the  Eevue  Htb- 
domadaire  de  Chimie,  given  in  the  Chemieal  Keu»,  it  ap- 
pears that  Monsieur  M^ge-Mouriez,  some  years  ago, 
was  requested  by  the  Victualling  Department  of  the 
French  Navy  to  try  to  find  a  wholesome  substitute  for 
butter,  which  would  not  become  rancid  by  keeping. 
Experiments  made  with  cows  submitted  to  a  very  severe 
and  scanty  diet,  led  to  the  discovery  that  these  animals 
continued  to  give  milk,  although  in  very  much  smaller 
quantity,  and  that  this  milk  always  contained  batter ;  tbe 
author  surmised  that  this  butter  was  due  to  the  absorp- 
tion of  the  fat  contained  in  the  animal  tissues,  which  was 
converted  into  butter  under  the  influence  of  the  milk- 
secreting  glands.  This  led  to  experiments  on  the  splitting 
up  of  animal  fats,  and,  farther,  to  the  following  process  for 
making  butter  artificially.  Best  fresh  beef-suet  is  first 
mechanically  cut  up,  by  means  of  circular  saws  fitted  to 
a  cylinder,  and  is  next  placed  in  a  vessel  containing 
water,  carbonate  of  potasaa,  and  fresh  sheep's  stomachs 
previously  cut  up  into  small  fragments ;  the  temperature 
of  this  mixture  having  been  raised  to  45°,  the  joint  in- 
fluence of  the  popsine  of  the  stomachs  and  heat  causes 
the  &t  to  be  separated  from  the  cellular  tissue;  the 
fatty  matter  floating  on  the  top  is  decanted,  and,  after 
cooling,  submitted  to  very  powerful  hydraolio  preasore ; 
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the  stearine  ii  wed  in  candla-makuig,  and  tha  semi-fliiid 
oleoinargarine  is  ased  for  makiog  the  artificial  butter  in 
the  tullowinx  manner : — Fifty  kilos,  of  the  fat  are  poured. 
along  with  25  litres  of  milk  and  30  litres  of  water,  into  a 
chum,  vhile  there  is  added  100  grma.  of  the  soluble 
natter  obtained  by  soaking  for  some  honn  in  milk  &om 
cows'  udders  and  milk  glands;  a  small  quantity  of 
■nnatto  is  also  added,  and  the  operation  of  churning  then 
proceeded  with.  The  butter  thos  obtained  is  well 
washed  with  cold  water,  and,  if  required  to  be  kept  for 
a  long  time,  melted  by  a  gentle  heat,  to  eliminate  all  the 
water.  According  to  reports  of  sanitary  committees,  as 
well  as  of  the  authorities  of  the  Victualling  Department 
of  the  French  Navy,  Uiis  artificial  batter  is  really  an 
excellent  substitute  for  genuine  butter,  and  can  be 
e:(po8ed  for  sale  if  the  vessels  are  marked  to  distingnish 
the  artificial  from  the  genuine  butter." 

Tmuh  Aoadony  Prixei.— The  French  Academy  has 
just  awarded  its  annual  prizes  for  the  session  1871-72. 
Amongst  these  are  a  medal  of  thc^value  of  SOO  francs  for 
poetry ;  a  prize  for  eloquence,  of  the  value  of  1,000  francs, 
with  an  accatit  and  an  honourable  mention  to  two  other 
competitors.  ThepHontyon  prizes,  for  virtue  and  acts  of 
devotion,  include  three  first  prizes  of  the  value  of  2,000 
francs  each,  four  medals  of  the  value  of  1,000  francs  each, 
and  eleven  other  medals  of  half  that  value.  The  Montyon 
prize*  for  works  calculated  to  have  the  greatest  moral 
^effect,  consist  of  a  prize  of  3,000  francs,  awarded  to  M. 
'OlU-Laprone,  Professor  of  Philosophy  at  the  Lycfie  of 
.  Versailles,  for  his  work  entitled  "Ine  Philosophy  of 
MaTbranche ;"  three  prizes  of  2.600  francs  each,  awarded 
to  M.  Bruno  for  his  work,  "Franclnet,  General  Prin- 
ciples of  Morals,  Industry,  Commerce,  and  Agriculture," 
to  M.  Paul  Albert,  for  nis  "  History  of  Boman  Litera- 
ture," and  to  M.  Rambosson,  for  his  "  Laws  of  Life,  or 
the  Art  of  Lengthening  our  Says;"  a  prize  of  2,000 
francs  to  Madame  Ouerrier  de  Haapt,  for  her  romance 
entitled  "  Marthe :"  and  three  prizes  of  1,500  francs  each 
ti  M.  Fanre,  for  his  work  on  "  Antoine  de  Laval,  and 
the  Writers  of  the  Bourbonnais  of  his  time,"  to  M. 
Imbert  de  Sainte-Amand,  for  his  memoir  of  the  Abb£ 
Degnerry,  cure  of  the  Madeleine,  assassinated  during  the 
Commime,  and  to  M.  Delpit,  for  a  collection  of  poems 
entitled  "  The  Invasion."  Six  medtUs,  of  the  value  of 
300  francs  each,  were  also  awarded  for  virtuous  conduct, 
under  the  bequest  of  Madame  Marie  Lasne.  Three  prizes 
of  2,600  francs  each  were  awarded  to  the  "  Popular 
Poetry"  of  M.Manuel;  to  M.  Copp^e'scollectionof  poems, 
entitled  "  Les  Humbles ;"  to  M.  Verne's  "  Five  Weeks 
in  a  Balloon,"  and  five  other  works  for  their  moral 
tendency.  Four  prizes  of  2,000  francs  each  were  awarded 
on  the  same  ground  to  M.  H£mardinquer  for  his  work, 
"La  Cyropddie,"  an  essay  on  the  moral  and  political 
ideas  of  Xenophon ;  to  Madlle.  Clarisse  Bader,  author  of 
"La  Femme  Oreqne,"  a  study  of  antique  life;  to 
Madame  Craven,  for  har  romance,  entitled  "  Fleurange ;" 
and  to  M.  Rozan  for  his  work,  "  La  Bont£."  The 
Academy  also  (.warded  a  prize  of  1,500  franos  to  Professor 
A.  Btcquier,  of  Limoges,  for  five  volumes  on  elementary 
education.  The  grand  prize  Gobert,  both  of  1871  and 
1872,  were  awarded  to  the  !'  Letters,  Instructions,  and 
Memoinof  Colbert,"  by  the  late  M.  Pierre  C16ment;  eight 
Tolnmea  of  this  work  are  published.  In  the  same  way  the 
•eoond  Qobert  prizes  for  both  years  were  awarded  to  M. 
Emesc  Menrin,forhis  "Comtesde  Paris,"  a  history  of  the 
commencement  of  the  third  race.  The  Bordin  raizes,  of 
3,000  franca  eaoh,  were  awarded  to  Professor  Fonillie, 
of  Bordeaux,  for  his  "  Philosophy  of  Plato  ;"  and  to  M. 
Jnlei  Qanthier,  for  his  "  Hiatcuy  of  Marie  Stuart." 
The  Thiers  trimmial  prize  of  3,000  francs  was  awarded  to 
Profaasor  Rambaod,  of  Caeo,  for  his  "  History  of  the 
Gheek  Empire  in  the  Tenth  Century."  The  Langois 
uriaes  for  translated  works  were  given  to  Professor 
eadous,  of  Versailles,  for  his  yenion  of  "  Q-rote's  History 
of  Oreaoe ;"  and  to  M.  Braun,  for  three  Tolnmea  of 
BobiUei's  plays,  in  French  venn.     Theie  vere  aevenl 


other  prizes  for  literaiy  jvodudaoiiL  Vum  |iiia  if 
the  Academy  are  lield  m  hi|^  estiattia,  ud  ■( 
doubtless,  of  practical  value  to  their  tediiaiti;  &) 
are  the  steps  which  lead  to  the  atnii  of  tka  in) 
fauteuiU  of  the  Acadimie  Franfaise.  It  will  lie  tmm 
bered  that  Ihe  city  of  Boston  made  an  (Msnat  ^  ^ 
sum  of  £3*2,000  to  France;  the  iriiols  of  thiini* 
pended  in  aiding  suffsreia  by  the  war,  ezo^  £10.  viil 
the  Academy  was  requested  to  apply  in  bTootti 
person  who  had  greatly  diatingnidied  hiiiMUIi]riiai 
devotion ;  the  Ajcademyj  finding  it  impoanile  to  ck 
any  one  person  especially,  hae  awarded  the  tmssn 
the  Institute  dee  Fr6r«s  de  la  Doctrine  Qutfeoii,  fia 
devotion  and  courage  won  the  admintioii  g{  il  i 
world.  Witji  theirieverend  duet  ths  FitnPUqiii 
who  is  eighty  yeuis  of  age,  they  went  iuAdj  « k 
every  battle-field,  where  many  fdl  hwHotOf.  "Di 
prize,"  said  the  Due  de  Koulles,  "  will  It  lib  ii 
Cross  of  the  Legion  ajT  Honoor  attacbei  to  tte  aiaai 
of  a  regiment." 

bpectatieii  of  ItaXMi  ViMtte  TMN^^Safe 

opening  of  the  Mmt  Oeus  Tonaal,  ths  40% i<ai 
exportol  fcom  Fisdment  tA  Fkapae  bv  tkaMkh 
amounted  to  117,3($0  Vtxot,  and  tins  toil  ii  1^ 
increaaiag. 

Bdioel  OymBMlios. — ^le  FienA  pronriU^ 
issued  a  circular  Ten>ecting  ttie  introneba^K* 
of  g^ymnaatics  in  the  primary  achooli,  al  1  "^ 
100,000  franca  has  been  opened  at  13ie  MsiiiAr'M 
Instruction,  in  order  to  aasiit  tihose  scfaookii^ 
not  the  means  of  purdiaains  the  neoeaaf  W^ 
when  requests  for  sudh  aid  u  made  by  *•  ■■* 
In  addition  to  this,  a  oommiasion  has  baataa?' 
number  of  profesian  of  gynmutiaa,  to  "^^^ 
presents   of  apparatus  of  all  lands  for  (O^ 
schools. 

"Wrashing  Sheep,  Wool,  fte.,  with  BolnUiBiiirtt 
Baerle  and  Co.,  of  Worms,  have  published  to *"! 
on  the  employment  of  aolnhfai  glass  m  *J^^ 
The  employment  of  soluble  glass  in  the  w*^ 
wod  it  an  importaat  Uck  in  vam  iaiMlrj;  ^*' 
ment  is  so  simple  and  ao  eoonomiq,  tbatitiiy''* 
saiy  to  make  an  expeoineot  to  saoQgaise  ititMllP 
Take  40  parts  of  water,  at  the  teonaiatan  « •^"'^ 
centigiade,  audi  part  of  eoliiUsgfsa;  F><*C**'T 
into  Oke  miztwe,  ftirrinc  it  ^tbootforafHraa^* 
band,  then  rinse  it  in  0(Ud  or  tejiid  water,  '■■■'JV 
found  completely  white  and  vwd  of  snelL  ThtM' 
this  operation,  remnni  pscfactty  soft,  sod  kstsMV** 
qoalitiea,  even  when  \m  for  seaeral  i$0  **  ''"^ 
of  the  silicate,  and  being  i»«lh»d  is  hot  «■>»  '"^ 
may  also  be  washed  with  the  Mae  Vt^^JT. 
being  taken  to  cover  the  eyes  cS  (he  •""JV^l 
bandage,  to  perform  the  waiting  with  the  "''^^ 
stantaneouslv,  and  to  remove  the«aq)liiswilhtep|l~ 
In  the  case  of  combed  wool,  the  wod  should  Wliw 
in  the  solution  above  given,  and  aflfflw«™  *t!I 
bath  composed  of  80  pMts  of  water,  at  87°  efrtp*|f 

1  part  of  soluble  glass.  In  this  way  the  «*^'' ", 
lent  and  economic,  without  the  employment  ^'^ 
soda,and  the  wool  is  tendered  at  least  eqosUywliK*^ 

and  soft  as  by  other  methods.  Soluble  g'*.*'!^ 
employed  advantageously  for  domestiowiih«|-  * 
must  be  prepared  overnight,  with  20  to  i»  J«*?  TJ 
at  50°  to  67°  centigrade,  and  of  1  part  of  »^»»JJ^ 
glass;  the  linen  is  plunged  into aUs bath  uial*"*^ 
the  following  morning,  when,  after  1"'**°"'^ 
heated  with  additional  hot  water,  it  M  •"  *j^ 
with  a  wooden  stamper.  Theai^ectof  thsiaWf^ 
when  the  linen  is  nearly  cleaned,  when  ths  »«■■  f^ 
diBwn  oft  and  the  linen  drained.  33>»<*SrkiI» 
completed  by  rinsing  with  a  litfle^spj  t**^  ^ 
to  pass  the  Hnen  again  throngh'a  weak  so»»  ^ 
sisting  of  1  part  of  aolnUe  glass  to  «>l^'!^ 
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^fmwd  d  %  JIM]!  tf  %x\i, 

Ko.  1,084.    you  ZZ. 


FRIDAY,  SEPTEMBEB  18,  1872. 


AU  cammmhiHniM  for  OiaoiMifihMU  U  ■iWrimif  teOtJuwf'i, 
Mmmmt,  Adtl/M,  iMiOtn,  W.O. 


AVHOUHUJStfEHTS  BT  THE  COUNCIL. 


znxywiixHT  jtuid. 


Members  and  others  who  propose  to  c<m' 
tribute  by  donation  or  anbecription  to  the  En- 
dowment Fnnd  for  the  Society  of  Arts,   are 
requested  to  cross  all  cheques  through  Messrs. 
Oontta  and  Oo.,  the  Society's  bankers,  and  to  for> 
I  'wttrd  the  same  to   the  Secretary  or  Financial 
I  Officer  at  the  House  of  the  Society  of  Arts,  John- 
'.  street,  AdelphL 

B  stnaauPTunrt, 

The  Midsummer  suhscripticms  are  due,  and 

s  ahonld  be  farwarded  by  cheque  ta  Post-office 

I  order,  erossed  "Oontts  and  Co.,"  and  made 

payable  to  Mr.  Samuel    Thomas   Davenport, 

c  f^aacial  Officer. 


PB00ZSDIVG8    OF    THE    80CIBTT. 


THIBO  COUBIS  or  CAFKa  LBOTinUB. 

[  SILIOATES,   BILICrDES.    GLASS,   AITO    GLASS 
,   .  PAINTIKG. 

By  PrstlMNr  Bar£ 

>       Lbotdu  VI.— DiUTBaiD  Uokdat,  Mat  18,  1873. 

This  evemng  I  shall  have  to  he  somewhat  desultory 
,   in  the  coarse  which  I  shall  pnnne,  hut  I  cannot  help  it, 
aa  I  must  neceasaiily  occupy  some  of  our  time  in  firing; 
the  specimens  which  I  did  not  succeed  in  doing  at  one  of 
I    our  previous  meetings,  owing  to  the  muffle  not  heing 
sufficiently  hot.    It  is  now  hot,  and  we  will  proceed  to 
fire  several  pieces  of  glass.    One  piece,  that  which  was 
^    painted  by  Mr.  Teomans  the  other  evening,  we  will  fire 
first   Fart  of  it  is  ]»inted  with  tracing  brown  and  enamd 
colour,  the  composition  of  which  I  have  explained  to 
you ;  there  is  also  some  silver  stain  on  parts  of  it,  and 
those  parts  will  be  yellow  when  it  is  fired,  whilst  the 
'    enamel,    which    could  now    easily  be    removed,    will 
'    become  perfectly  fixed  to  the  glass  and  incorporated  with 
it.  In  larjge  glass-painting  establishments  large  muffles  are 
^erally  used ;  they  are  made  of  iron,  and  are  fitted  with 
iron  doors,  which  are  luted  up  with  fire-clay,  only  a  small 
hole  being  left  in  order  that  the  workman  may  look  in  and 
see  whether  the  kiln  is  at  the  proper  temperature,  because 
it  is  of  considerable  importance  to  regulate  its  tempera- 
ture carefully.  A  nraffle  is  fired  for  a  considerable  length  of 
time,  and  then  is  allowed  to  cool  down  gradually,  that  the 
glaH  may  be  annealed.    If  this  little  muffle  were  used 
commerciaDy,  we  should  require  to  have  a  bot-chainber 


by  the  side,  into  wMdi  to  put  the  glass,  •wUdi  wonM,  In  It 
be  graduaUy  aaiiealed.  My  object  in  shewing  this  siift 
of  muffle  is  to  inAooe  sease  of  yoa  to  tnr  the  ezperiia*^ 
of  g^asa  painting.  I  do  not  mean  that  I  would  haTs  y«k 
take  it  up  as  a  InuiaeM,  fcnt  voa  woal4,  as  a  reorsa* 
tioa,  be  able  to  pakit  and  staia  glass  with  v«ry  Elds 
trouble  for  the  omaaseBtation  of  your  own  window*^ 
and  I  am  sure  there  are  many  ladies  who  are  new 
spending  their  time  and  workiag  hard  in  painting  Htlla 
bouquets  of  flowers,  and  small  sketchy  sabjeets,  for  aala, 
who  nnght  make  a  good  living  by  doing  work  of  this 
kind,  'mth  the  awristanee  of  suck  gentlemen  as  Mesais. 
Lavers  and  Barrand,  who,  I  am  quite  sure,  would  H 
willing  to  lend  their  aid  to  any  one  who  wished  to  sua 
a  livelihood  in  this  way,  they  might  meet  with  oonsidef^ 
able  snooeas.  These  spedmeos  which  I  hold  in  my 
hand  will  be  fired  in  snooeasion ;  first  of  all,  a  pieos  4t 
silver  stain,  then  a  pieee  of  mby-glBaa,  and  wen  tkS 
punted  pieoe  whleb  was  mepared  the  other  eveaina. 
While  this  is  going  on,  I  will  take  up  my  subject  whm 
I  left  off  at  onr  last  meeting — the  styles  of  glaas-paintin|;. 
These  lithogra^  en  the  wall  are  taken  from  a  vecy 
valuable  work  by  Fire  Martin.  There  are  good  ex- 
amples of  clerestory  windows  witii  canopy  arrangement^ 
and  there  are  also  speoimens  of  medallion  windows. 
Here  is  one  with  some  of  the  medallion  left  blank,  becaosk 
the  ^Isas  in  the  or^final  has  been  destroyed.  T«n 
will  m  these  see  the  various  forms  wludi  have  been 
devised  for  filling  up  window  spaces.  Ornamental 
windows  are  also  illustrated  in  this  work.  Tine  w9 
not  allow  of  my  speaking  of  simple,  ornamental,  and 
diaper  windows,  I  must  confine  myadf  to  Qie  leadiaK 
features  of  the  various  styles,  in  order  that  we  mS 
deduce  from  them  some  soii  of  information  for  onrsdrM 
as  to  how  stained  windows  ought  to  be  now  treated.  As 
reeards  figures,  if  yon  notice,  in  these  mrly  specimen^ 
all  the  lines  marking  the  features — all  the  lines  mat^inK 
the  hair  and  die  folds  of  the  drapery— are  sucb  asl 
spoke  to  you  of  last  week ;  they  are  very  diarp  and  (oc- 
pieesive.  The  folds  of  the  drapery  are  compli<»ted,  anfl 
are  of  the  Grecian  type.  Here  is  little  or  no  uKaitW 
upon  the  body,  and  lae  expresaon  of  tiia  oountenano^ 
which  is  very  striking  indeed,  is  got  by  the  vary- 
ing thicknesses  of  the  tmes  iriiidi  inficate  the  featnrsk. 
There  is  no  attempt  at  anytlung  Vka  artistic  efflsot,  ti|e 
whole  effect,  such  aa  it  is,  being  prodnoed  entirely  by  tits 
outline  lines.  I  mentioned  the  other  night,  as  an  ffiof- 
tration  of  this,  Mr.  Doyle's  etdiing,  showing  what  can 
be  effected  by  Unes  only.  It  appears  to  be  tiie  style 
adopted  by  almoet  all  the  early  glass-painten,  as  best 
suited  for  canying  out  theirviews,  forbad  they  attempted, 
in  windows  sucb  as  yon  see  before  you  (medallion  windows) 
anything  like  a  pictorial  effect,  the  result,  from  the  sise 
of  the  figures  in  the  subjects,  would  have  beoi  a  confused 
mass  when  viewed  at  a  distuice. 

There  was  also  another  rfstem  wlm^  was  very  mudi  in 
vogue  at  this  period,  which  was  used  for  derestory  wis- 
dowB.  If  you  notice  in  these  illustrations,  all  the  flgurss 
are  very  large,  but  their  treatment  is  the  same  as  in  tile 
smaller  subjects.  Yoa  have  no  straight  folds  in  ibs 
drapery,  audi  as  are  got  in  the  present  day  by  lay-figures 
and  fliinnel  drapery,  out  the  folds  are  quite  in  the  antiqne 
style.  The  figures  are  simple  in  their  treatment,  with 
no  shading,  and  the  colours  are  judiciously  selected  and 
arranged  to  produce  a  pleasing  effect.  I  will  now  also 
call  yonr  attention  to  the  way  these  figures  are  painted, 
and  the  kind  of  backgrounds  from^  which  they  stand 
out.  In  this  period  the  figures  are  always  placed  upon 
clear  backgrounds  (diapered  backgrounds  were  not 
used),  though  occasionally  in  some  of  these  s^edmens, 
where  there  is  a  blue  background,  ynu  will  see  it  broken 
up  b^  small  rosettes  of  ruby  leaded  in ;  still  there  were 
no  diapen  such  as  prevailed  in  the  next  period.  Then, 
again,  the  canopies  consist  of  representations  of  build- 
ings, ohiefiy  roo&  and  towers,  but  there  is  no  attempt  at 
any  perspective  effect,  nor  did  the  painters  feel  them- 
selves bound  to  represent  tiie  existing  style  of  architeo* 


842 


JOURNAL  OP  THE  SOCIETY  OF  AETS,  Sbfthibib  18,  1872. 


tore.  The  whole  of  the  treatment  iraa  timpij  flat,  and 
that  is  the  point  I  want  to  enfbioe  more  paftionlarly, 
becaiue  I  heueve  that  this  ia  the  moet  luoceHfol  treat- 
ment for  stained  glass  windows  in  onr  own  davs.  By 
that  treatment  I  mean  that  the  flgores  shonld  he  as 
nearly  as  possible  on  the  same  plane,  and  that  distant 
effects  shonld  never  be  attempted,  or  if  th^  are,  it  should 
be  managed  in  such  a  way  that  shading  to  any  extent 
B  not  required. 

A  very  beantifol  arrangement  was  used  at  this  time 
in  what  is  called  the  Jesse  window.  A  tree  was  repre- 
sented branching  through  the  window,  and  in  it  were 
oval  medallions,  and  in  these  were,  generally  speaking, 
represented  scenes  out  of  the  life  of  our  Lord.  The  artists 
did  not  always  confine  their  fig^ores  to  the  medallions ; 
sometimes  yon  will  find  the  figures  standing  outside  on 
the  boughs  bearing  the  medulions,  and  giving  a  very 
pleasing  effect  to  the  window,  oaosing  lightness  and 
brightness,  and  distributing  the  colour  about,  so  as  not 
to  have  too  much  of  oae  tint  oolleoted  in  one  spot.  The 
collection  of  ooloar  in  large  masses  should  always  be 
avoided.  I  will  not  give  my  reasons  for  this  statement 
now,  but  will  leave  it  ontil  I  have  given  yon  a  brief 
notice  of  the  other  styles,  and  then  we  wiU  draw  our 
conclusions  as  to  how  &x  we  should  adopt  them  or 
modify  them  for  our  present  wimts. 

The  next  style  is  the  second  pointed,  or,  as  some  call 
it,  the  decorated,  style.  Here  we  notice  a  change  of 
s^le  talking  place  in  the  work  of  the  glass-painters  of 
tlus  period.  Of  course  the  change  was  not  rapid.  You 
will  find  in  the  early  period  of  this  style  that  there  are 
many  features  of  the  first  style ;  and  one  of  the  most 
stiilang  features  of  the  early  style,  which  is  carried  into 
the  early  period  of  this  second  s^Ie,  ia  the  form  of  the 
ornamentation.  In  the  early  style  you  never  get 
natural  leaves ;  but  in  the  earlier  period  of  this  second 
style  yon  find  that  you  have  the  same  peculiar  forms 
that  you  see  in  the  architectural  carving  and  ornament 
of  the  period.  These  were  carried  into  the  second  style, 
batgradnally;  the  ftyms,  instead  of  being  massive,  became 
attenoated ;  and  a  little  later  on  you  will  find  them  re- 
placed by  tike  forms  of  natural  foliage,  oak  leaves,  and  ivy 
leaves,  and  so  fortah.  In  this  style  ue  ornament  is  gener- 
ally executed  en  dear,  plain  glass  as  ttie  background ; 
but  in  the  previous  style  the  ornament  used  for  qnarry- 

f  lazing  was  cross-hatched  in  the  background— that  is 
V  cross-hatching  lines  drawn  at  right  angles  to  and 
close  to  each  other.  In  this  style  yon  do  not  find  this 
so  much  adoi>ted ;  but  the  glaa  was  kmolear,  with  a  simple 
flower  upon  it,  and  with  the  enrichment  in  the  flower  and 
in  its  stem,  of -Ahat  appears  in  this  style  for  the  first  tJme— 
namely,  silver  stain.  In  the  early  style  no  rilver  stain 
was  usal,  but  in  this  style  stain  waa  lasigely  employed, 
so  that  vou  will  often  see  a  piece  of  white,  ox  gtemiah 
cdoured  glass  with  an  ontluied  flower  whidi  is  stained 

S alio  w,_  together  with  leaves  which  are  simply  put  in  in 
nes  without  any  backgroond.  In  the  treatinent  of  the 
figures  in  this  style  we  also  find  a  diffiarenoe.  Gradually 
the  greet  boldness  of  outline  was  lost.  In  the 
early  style,  if  you  notice,  you  cannot  at  a  diatanoe  dis- 
tinguish that  any  lead  whatever  is  naed,  becanaa  the 
lead  ia  tliere  made  to  take  the  outline  of  the  figure,  and 
to  mark  the  folds  of  the  drapery  where  darkness  and 
shading  are  required.  But  in  tlus  style  you  find  that 
the  artists  giadnally  begin  to  depart  £rom  this  principle, 
and  to  forget  that  the  lead  ought  to  be  treated  as  part  of 
the  design  of  the  window,  and  you  find  introduced  into 
the  drapery  thin  leads,  so  that  two  pieces  of  the  same 
coloured  glass  are  leaded  together  quite  irrespective  of 
the  design.  Again,  as  to  the  treatmbnt  of  the  draperies. 
The  shadows  are  more  intensified,  the  drawing  is  not  so 
grotesque  as  in  the  earl^  period,  and  the  details  are  much 
more  elaborated.  For  instance,  enriched  borders  begin 
to  wpear  on  the  draperies;  the  nindmses  roond  the 
heads  begin  to  bo  eniidied  by  ornamentation,  the  back- 
gr<rands  are  painted,  and  picked' oat  in  repnaoitation 
of  diapered  patterns,  and  the  draperies  are  much  more 


enriched.  IVeqnently  yon  find  tiiati  by  soaie  praa 
which  they  had  in  those  days  in  lien  of  the  very  otjee- 
tionable  process  used  in  ours,  namely,  etdung  ost  loH 
hydro-fluoric  add,  they  used  to  scrape  oS  in  iobm  n; 
or  other  the  flashing  in  the  case  of  ruby  glass,  and  b^i 
stain  uj^it.  The  Orders  of  the  windows  were  a  mia| 
featnreintheearly period.  Hieyweregenerall^veiTvili, 
and  elaboratly  ornamented.  Here  ia  a  weounen  of  n 
early  border  running  alongside  of  this  £ap«.  IbOi 
early  style  they  were  particularly  rich,  and  it  vit  i « 
tiling  to  find  a  narrow  border,  unless  it  woe  amj^i 
beaded  line  running  round  a  light  containing  a  figat 
But  in  this  later  style  the  borders  are  nanow  ai 
differently  treated  ;  they  are  broken  up  into  Kfm 
patches,  a  flower,  and  th«i  a  piece  of  ruby  ^w,  uc 
then,  again,  a  monogram  i^ve  that.  Thecamnwiils 
over  the  figures  are  different  from  those  in  the  toi; 
style.  They  are  much  more  elahoFaia,  and  imili:! 
more  the  architectural  details  of  the  period.  Fiaudei 
crockets,  and  finiab  were  used,  and  the  whole  waiomBdet- 
abl^  more  enriched  than  in  the  previous  style.  Ago. 
owmg  to  the  use  of  stain,  many  wTeots  ooaU  be  pnitn 
which  could  not  be  produced  in  the  earlier  style,  n  lisi 
we  see  in  the  canopies  of  this  period  a  large  quotitjii 
yellow  stain,  varying  in  tone  from  deep  orange  to  An 
colour ;  in  the  crockets,  for  instance,  and  reprcifatitirw 
of  roofing,  the  lines  bong  dark  and  the  imititinB  o{  th 
tiles  being  done  in  stain,  and  so  forth.  Therefore  i^ 
one  going  into  a  ohurdi  and  noticing  canopiea  U  tto 
kind,  with  a  great  deal  of  stain  in  them  and  ven  elalrak 
ornamental  details,  ma^  make  a  roogh  sort  otgam^ 
the  work  belongs  to  this  period  or  we  nsst  later,  o^ 
it  belongs  to  the  latter  poiod  thece  will  be  tetsiei  v 
oiently  striking  to  indicate  that  it  does  belong  to  it 

I  will  now  pass  round  the  piece  of  glass  *^^ 
been  fired,  ana  yoa  wiU  find  &a  ixioxa  is  fiiml;  i» 
on  it.  .         lu 

I  must  now  pass  on  tajndly  to  briefly  notioe  the  t^ 
style ;  and  the  differencea  between  the  second  and  tw 
areveryolear.  Firstofall,  you  have  great  poTei^i''' 
glass,  which  is  very  thin  and  smooth,  not  at  aUobt'' 
glass  I  showed  yon  last  Monday  by  meaat  of  v 
electric  light.  A  large  amount  of  stain  is  used  ipoow 
draperies,  and  there  are  v«y  elaborate  diapeni  v 
backgrounds  are  frequently  rendered  almost  <V'^^ 
them  and  by  the  shading.  The  canopies  are  exUa^ 
crowded,  and  there  is  plenty  of  white  and  y^^j^ 
in  tiiem.  There  are  also  grotesqne  perspectin  e»» 
Some  of  them  are  exoesaiveiy  beautifal  in  their  uw- 
tectural  details,  and  altogether  they  agree  ^^^ 
with  the  more  meretricious  ohaiaoter  of  the  aidutetfsw 
ornamentation  of  the  peruxl.  In  the  flgnres,  thsdnpt'i'' 
are  very  elaborate.  Yon  will  And  sometimes  sasttaqt" 
imitating  embroidery  and  topeslzT— «v«n  the  ititi^  » 
imitated  by  lines.  At  this  time  soi^eotsexteeidedthnip 
a  whole  window,  and  were  tbatefore  cat  up  by  mauat, 
a  most  objeotianahle  practioe,  I  think.  Tbo*  *'*"" 
very  splendid  windows  at  ^ng's  Collece,  0">°^ 
and  many  times  I  have  stood  and  admired  some  of  (>■' 
beauties,  long  before  I  took  any  interest  in  "^"'f'"!^ 
I  used  to  look  at  these  windo  WB,  and  puxsle  my  bead  to  v 

out,  evoi  in  those  whidi  had  been  restated,  Y*V^ 

subject  was.  For  instance,  there  is  a  head  and  "^^z 

of  afigiBO  in  one  light,  and  the  feet  and  1^  '"'^tTj 

That  was  a  mode  of  treatment  which  mnob  ^(tiw^r 

that  time,  and  it  appears  to  me  to  be  most  '^'i^f''^t 
Another  very  strilong  faatote  ia  the  poTStty  of  ddotf" 

the  glass— the  want  of  lustre  and  hrilliaw7,  *>»  >* 
jewdly  effect  which  is  to  be  seal  in  the  older  gu> 
There  is  pknty  of  shading— too  much  of  '*-'**^^ 
get  artistic  effects,  and  frequently  yoa  aee  that  tbe  «v 
haa  tried  to  get  a  pecq^tive  effect  by  depth  of  di^ 
which  I,  in  common  with  othea, maintain toli**'''^ 
wrong  in  principle  in  the  treatment  ef  itaiiwd  P!** 

These  very  brief  conaiderBtions,  sketchy  >°  "^^ 
ttemc)  of  the  various  styles  of  glaas-paintiiV  '""TjlT 
vailed  between  300  or  400  yean,  lead  natoa < 
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tion  of  wiuA  style  of  glaas-painting  we  ought  to  adopt 
now.  I  know  there  are  many  aitists  and  aroUteoti 
who  aay  that  now  we  ought  to  stick  slaviahly  to  the  old 
itylei,  and  imitate  them,  if  the  chorchea  where  they 
kre  to  be  naed  are  bnilt  in  those  styles.  I  see  in  the 
room  a  gentieman  who  is,  to  a  certain  extent,  a 
itrong  adTOoate  for  that  ^stem,  a  gentleman  who 
designed  that  very  beantinil  window  of  wUudi  the 
lartoons  are  on  the  wall ;  it  was  designed  by  Hr. 
Bentley,  and  ezeonted  by  Lams  and  Barrand.  It  is 
one  or  the  finest  windows  of  modem  time  which  I 
hare  seen,  and  will  bear  oompariaon  with  any  ancient 
work.  What  style  are  we  to  use  f  As  to  the  arrange- 
ment of  the  ornament  and  canopies,  that  most  be 
left  for  the  architect.  As  for  tne  arrangement  of 
the  groape  of  figures,  and  the  general  style  of  treat- 
ment, it  appears  to  me  that  there  is  one  general  style 
for  alL  We  can  learn  much  firom  onr  forefathers, 
they  had  great  experience,  and  in  some  respects  knew 
more  than  we  do.  We  have  a  transparent  sub- 
stance— ^which  is  our  medium  of  decoration.  Kow, 
are  we  to  obliterate  its  transparency ;  is  the  window 
to  be  put  there  to  be  stopped  np  by  something 
which  prevents  the  light  passing  tluongh  it  f  Cer^ 
tainly  not  I  think  you  will  all  agree  with  me  that  to 
do  this  is  wrong  in  principle.  Here  is  a  design  for  a 
window — a  really  beantifU  deagn  no  donbt — ^whioh  yon 
may  see  executed  in  St.  PauTs.  It  was  painted  in 
Hunioh.  But  if  yon  go  and  look  f^  it  von  will  not 
see  a  piece  of  clear  gkss  in  it.  The  whole  thing  has 
beea  obscnred  with  enamel,  so  as  to  make  it  a  tnms- 
pamncy  hardly  snpeiior  to  a  wdl-pidnted  blind.  It  may 
be  beautiftil,  but  is  it  right  in  principle  that  that  through 
whicsh  Iwht  should  oome  shomd  beihe  means  of  blook- 
ing  the  fight  out  ?  But  you  may  say  you  do  that  with 
colotired  glass  in  all  instances.  I  say,  no,  we  don't ; 
what  we  do  is  this — we  sift  the  light  as  it  comes  through; 
we  choose  to  break  up  the  ray  of  light  into  its  consti- 
tuents,  and  send  some  of  its  rays  through  the  bine,  some 
through  the  red,  and  some  through  the  ydlow.  But  the 
true  artist  in  glass,  the  man  who  understands  ttie  end 
for  which  he  is  working,  will  say  we  are  only  doing 
iritlx  onr  glass  what  you  would  do  with  the  prism, 
and  we  expect  in  our  arrangement  to  do  what  yon 
would  do  with  another  prism — caose  the  refracted 
rays  to  meet  again  and  produce  white  light.  We  only 
tako  from  the  intensity  of  the  Ught  some«riiat — we 
do  not  destroy  it.  We  give  you  uie  efTeot  of  white 
liglit,  and  any  treatment  of  stained  glass,  the  composition 
Df  which  producing  an  effect  upon  the  eye  of  purple, 
green,  red,  or  blue  is,  I  take  it,  wrong  in  principle  and 
nnsatis&cfory  in  practice.  We  must  have  such  an 
arrangement  as  will  produce  upon  the  eye  the  effect  of 
subdued  white  light,  and  this  effect  is  very  easily  pro- 
duced ;  there  is  no  difficulty  in  it,  if  yon  remember  what 
I  told  yon  the  other  night.  Why  did  I  tell  yoa  that  by 
means  of  a  prism  yon  could  analyse  your  colours  f  Why 
did  I  throw  those  coloured  glasses  upon  the  screen  f  I 
showed  you,  if  yon  remember,  that  there  were  certain 
coloured  glasses  through  which,  if  you  passed  a  ray  of 
light,  thev  would  not  out  off  from  the  prismatio  spectrum 
all  the  colours  except  those  which  they  wero  supposed  to 
represent.  For  instance,  the  oobalt  blue  glass  allowed 
the  red  rays  to  pass  through  in  qnantities ;  and  some  of  the 
green  and  some  of  the  rubiea  allowed  blue  to  pass  through 
them.  Now,  when  you  put  those  glasses  together,  and 
the  sun,  or  even  a  subdued  light,  is  coming  through 
them,  at  a  little  distance  those  two  glasses  will  produce 
the  effect  of  purple  upon  the  retina.  If  yon  have  such 
an  arrangement  of  glass  as  will  do  this,  yon  are  doing  by 
accident  what  you  do  not  intend  to  do— you  are  producing 
a  purple  effect  If  yon  want  purple,  why  not  put  purple 
f(lass  in  ?  If  you  want  to  produce  a  mixed  oolomvprodnce  it 
by  using  different  coloured  glass.  Do  not  let  it  bean  aoci- 
dental  effect  which  comes  by  mere  chance.  The  windows 
I  alluded  to — tite  maker  of  which  is  now  dsad,  and, 
therefore,  I  can  speak  of  them  with  more  freedom — in  the 


Temple  Church,  were  made  after  the  revival  of  Qothio 
ar(^  and  w«(e  very  meritorions,  because  they  were  steps  in 
the  tigbt  direetioii;  but  if  you  go  into  that  church  and 
look  m  the  windows  over  the  Communion  Table,  you 
will  see  there  purple  windows.  But  the  artist  did  not 
mean  them  to  be  purple.  Go  and  look  at  the  windows 
in  .St  Ohapelle,  Paris,  which  were  ezeonted  by  a 
medisgval  artist  with  a  different  kind  of  blue  glass, 
snch  as  I  showed  yoa  on  the  screen,  whioh  shnto  off 
nearly  all  the  other  rays  but  blue,  and  yon  do  not  see 
potple  window*.  That  ^lass  is  colonred  with  protoxide 
of  copper,  as  well  aa  oxide  of  cobalt  If  glass-painters 
would  take  the  trouble  just  to  apply  that  little  arrange- 
ment which  I  explained  last  Monday,  they  would  be 
able  to  analyse  their  colours,  and  see  whether  they  were 
pure  prismatio  colours  or  not,  and  if  they  are  they  will 
not  i«oduce  npoa  the  retina  that  combined  effect  which, 
to  my  mind,  is  very  unpleasant 

Glass-painting  is  an  art  I  do  not  put  it  at  all  on 
the  same  level  with  the  painting  which  we  use  for 
decorating  walls ;  it  is  not  the  same  as  wall-painting, 
and  an^  man  irtio  iUtempts  to  produce  the  effect  of 
wall-painting  on  glass  makes  a  very  great  mistalce.  For 
instance,  here  axe  ^eoimens  of  landscape-painting  on 
gronnd  glass.  They  are  well  done,  but  they  are  simple 
transitarenoiss,  and  it  is  imposible  to  get  the  effect  of 
this  kind  of  painting  upon  glass  unless  you  go  in  for  the 
same  amoont  of  intense  shadows  you  have  uiere,  and  if 
you  do  that  yon  destroy  the  tranqmrency  of  your  glass. 
Then  we  oome  to  the  question  as  to  what  churches  are 
suited  fi>r  stained  glass.  Some  aiohitects  and  artists  hold 
the  opiniaa  that  snuned  glass  should  be  confined  entirely 
to  what  is  called  p<mited  aiohitectnre.  Now,  I  know 
there  ai«  ohnrehas  withont  end  on  the  Continent  in  which 
windows  are  painted  in  the  style  whioh  has  received 
the  name  of  cinqn»-oent(S  md  on  the  w^  there  is  a 
design  of  a  dxcnlar-headed  window,  designed  by  Messrs. 
Layers  in  that  character.  It  is  a  i^stem  of  glass- 
punting  adapted  to  that  partionkr  kind  of  window, 
and  to  ohnruies  whioh  do  not  belong  to  the  pointed 
strle  of  architecture.  Question  has  been  raised  as  to 
^nieiher  stained  glass  should  be  introduced  into  St 
Paul's,  that  is,  stained  glass  representing  subjects.  I  see 
no  reason  why  it  should  not  It  is  asserted  t£at  the  walls 
ai«  to  be  decorated  with  frescoes,  and  that  subject  win- 
dows wonld  deotioy  the  effect  of  these.  Certainly  snch 
windows  as  those  whioh  I  have  jnst  allnded  to  are  moct 
objectionable;  bnt  there  are  some  there,  executed  I 
believe  by  Messrs.  Clayton  and  BeU,  which  would  pro- 
duce no  iiq'arions  effect  on  any  fr«sco.  If  the  colours 
be  so  arranged,  and  the  subjects  so  designed,  thai  the 
effect  of  white  Ught,  aa  nearly  as  may  be,  be  produced, 
the  introduction  of  stained  glass  womd  greatly  add  to 
the  beauty  and  solemnity  of  the  jiroposed  decorations, 
and  woald  not  interfere  with  that  dim  religions  light 
which  people  so  much  admire  in  ancient  cathedrals — and 
fuimire  with  so  much  justice— a  light  whioh  tones  down 
the  whole  of  tixe  bniUing,  and  tuows  into  prominent 
light  and  deep  shadows  ttiase  beontifol  details  of  archi- 
tectural moaMing  whioh  the  architect  himself  has  taken 
so  much  trouble  to  design,  in  order  that  he  may  be  able 
to  add  to  the  enrichment  of  the  building,  bnt  which  is 
destroyed  by  tiie  cross  glaring  lights  coming  in  from  all 
quarters,  aa  we  see  in  so  many  of  onr  more  modem 
ecdesiartioal  boildings. 

The  pieoe  of  glass  which  was  painted  by  Mr.  Yeomana 
has  now  been  fired,  and  yon  will  see  the  yellow  stain 
upon  it  It  is  not  very  strong,  but  it  is  sufficient  to 
shew  yon  that  it  is  burnt  into&e  glass,  and  forms  part 
of  its  substance. 

I  think  I  must  now  leave  the  subject  of  glass-painting, 
for  if  I  went  into  it  as  fully  as  my  inclination  wonld  lead 
me,  I  shenld  detain  yon  too  long.  The  subject  requires  a 
courseof  lectures  to  itself;  Ihaveonlvhadtimetotreatit 
very  briefly.  I  must  now  proceed  to  fill  up  some  gaps  that 
were  nnfortonataly  left  in  some  of  my  previous  lectures. 
It  has  been  asked  why  I  did  not  explain  the  prooeas  of 
'igitized  by  VjOOQ  IC 
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poliahing  pUte-glaas,  and  why  I  did  not  explain  numy 
other  matMia.  The  simple  anstrer  is,  that  I  had  nOt 
time  to  do  it,  and  was  obliged  to  stop  short.  I  mentioned 
ti>  yon  that  there  was  an  elhow  movement  on  an  iron 
■pULe,  and  that  a  hoy  stood  by  the  side  and  threw  sand 
upon  the  rongh  plate  of  glass,  which  was  firmly  bedded 
in  piaster  of  Fans.  'When  that  first  process  of  grinding 
it  nnished,  tbe  second  is  the  smoothing  process,  which  is 
performed  by  means  of  emery ;  and  through  the  kindness, 
which  has  been  exceedingly  great,  of  the  chairman,  and 

Jthwa  connected  with  the  Thames  Plate  Glass  Company, 
have  teveral  interesting  things  to  show  yon  connected 
with  polishing.  Here  aredifferent  specimens  of  emery,  and 
if  yoafeelthem  yon  will  find  how  exceedingly  fine  some  of 
Ikem  are.  This  emery  is  used  for  the  smoothing  process 
with  wiAer,  and  plate  is  ground  upon  plate,  so  that  one 
plate  is  worked  upon  another.  Alter  the  smoothing  is 
over,  the  polishing,  which  is  the  moat  interesting  process, 
Mxt  commences,  and  I  am  able  to  show  you  a  drawing  of 
we  raparatos  for  polishing,  which  has  been  drawn  upon 
Ihe  MMurd  oil  a  large  scale  by  Mr,  Lewis.  Here  is  a 
tcayelling  beam,  whicn  is  moved  by  an  eccentric  arrange- 
neht,  M  that  it  get*  a  morement backwards  and  forwards. 
Vaawcted  to  It  below  are  a  number  ef  blocks,  one  of 
which  I  hare  herej/whieh  are  covered  with  felt  so  as  to 
Biake  than  soft  T^ere  is  a  hole  in  the  top  of  the  Tbeam 
(hroagh  which  this  von  rod  yasses  up,  and  it  is  pressed 
^^  Dy  a  weS^ted  lever.  These  cushions  are  passed 
'  I  and  Mrwards,  over  •  Jam  table,  upon  which 
1  of  glass  to  be  polished  are  placed,  the 
I  being  covered  with  pieces  of  all  siiea,  bedded  so 
their  surfaces  are  in  the  same  plune,  and  this 
tabl«  hat  a  transverse  movement.  If  the  block  meets 
with  any  very  severe  hindrance  to  its  progress,  the 
wughted  lever  is  pushed  up,  and  allows  it  to  move 
•ver  it,  so  that  you  have  a  most  sensitive  power 
pwing  on  the  snrface  of  the  glass.  The  substance 
«sad  Ml  polishing  the  glass  is  called  by  some  crocus, 
whilst  soBM  oall  it  rouge,  bat  the  scientific  name  of  it  is 

E'de  of  iron  or  fenio  oxide ,  it  is  used  with  water, 
the  glass  has  been  poliahed  in  this  way,  it  is  care- 
jxamined,  and  any  defects  that  may  exist  in  its 
■nr&oe  are  removed  by  hand  polishing,  and  the  glass  is 
than  taken  into  stock. 

I  shall  now  speak  of  a  very  interesting  process  which 
I  have  also  been  asked  to  explain,  viz.,  the  method  of 
silvering  glass.  There  are  two  methods  in  which  glass 
is  now  silvered,  though  until  a  few  years  ago  there  was 
only  one,  the  mercurial  process,  which  depends  upon 
this  fStct  that  mercury  dissolves  certain  metals,  forming 
with  them  what  is  called  an  amalgam.  Here  is  tinfoil, 
•nd  if  I  pour  upon  it  a  little  meoronry  it  will  run  about 
it  at  first ;  but  as  I  rub  it,  it  wets  the  tinfoil,  and  very 
Mon  goes  through  the  tinfoil  and  dissolves  it.  I  have 
bere  some  more  mercury  which  has  had  some  tinfoil 
sanalgamated  with  it  already,  and  if  I  mb  this  upon  the 
tinfoil  it  will  not  go  through  it,  nor  eat  it  away  so 
npidly  as  the  other  did,  but  it  win  regularly  wet  it. 
Tto  way  that  looking  glass  is  silvered  by  the  old 
process  is  this.  There  is  a  large  table  of  stone,  made 
perfectly  smooth,  any  little  crevices  being  filled  up  by 
Beans  of  whitening  and  size,  or  some  material  of  that 
kind,  so  that  the  stone  may  be  perfectly  flat,  and  its 
surface  perfect.  Upon  that  a  piece  of  tinfoil,  larger  than 
the  plate  to  be  silvered,  is  laid  down  and  rubbed  very 
•arefolly.  After  it  ia  quite  flat,  mercury  is  poured  over 
Ur-~aot  pure  mercury,  but  such  as  I  showed  yon  in  my 
Moond  SKMrimsnt,  with  a  certain  amount  of  tin  amalga- 
mated with  it,  so  that  it  does  not  act  so  rapidly  on  the  foil. 
.  After  this  has  been  robbed  cai«faUy  on^the  whole  sheet 
b  wetted  with  it,  strip*  are  put  round  it  on  three  sides,  so 
MtopevanttheaaickiilverfrommniunKoff.  Aqnantity 
«f  quicksilver  is  then  tun  npon  the  tinfou,  until  the  whole 
ia  aovaied.  Then  the  plate-glaas  is  very  carsfolly  put  at 
the  fire*  ac^  of  the  table,  carefully  brought  to  alevel, 
and  pushed  apon  the  surface  of  the  mercury,  a  piece  of 
glass  being  put  in  front,  to  take  away  any  dros*  from 


the  snrCtce,  so  that  when  tiie  glass  is  eompMely  oa  ft* 
ifuicksilver  it  appears  to  float,  and  the  ghaa  looks  coaeUy 
like  a  mirror.  The  excess  of  mercury  is  got  rid  of  hj 
wei^ting  the  glass,  and  I  bdieve  in  aboot  twtlve 
hours  time  adhenon  takes  places  and  the  ^aucie—  ii  eoa* 
pleted. 

There  is  another  process,  however,  whieli  pauLuuli  rm. 
much  more  scientific  principles,  wfaidi  is  thia : — Oertain 
substances,  which  are  called  reducing  agents,  are  afate  ts 
^edpitate,  from  solutions  of  their  nits,  certain  metals. 
Here  I  have  a  solution  of  nitrate  of  silver,  and  here  I 
have  some  formic  acid.    If  I  warm  this,  Ton  will  see  S 
turns  quite  black,  owing  to  the  precipitation  of  mt^affif 
silver.    The  formic  add  has  reduced  Ute  oxide  of  silva', 
dissolved  up  in  the  nitric  add,  and  we  get  a  precipita- 
tion  of  metallic  silver.    But  the  olver  so  precipitated  it 
not  precipitated  in  tiie  form  of  a  mirror ;  it  is  precis- 
tated  simply  as  a  granular  powder.      iTon    aee  it  a 
gradually  blackening,  and  tM  reduction  when 
pleted  will  send  down  the  silver  in  tiie  metallic 
Here  again  is  another  experiment,  which  I  b^w  wB 
succeed,  but  it  does  not  always  do  so.     In  thia  ^tst 
^Obe  I  have  some  acid  tartrate  of  lime.    I  wiH  put  ints 
It  two  crystals  of  nitrate  of  silver  and  a  drop  of  axamoBiL 
Now  we  will  warm  it,  and  see  what  suoceaa  we  aeet 
with.    You  see  that  the  ^obe  ia  silvered.    TUa  Aota 
you  the  principle  by  whidi  silver  can  be  precipitated  ea 
a  glass  globe.     Upon  this  prindple  suver  pminsaa 
have  been  patented  and  used.    I  was  the  other  day 
at   the    works    of  Mr.    Bailey,    in    the    Wealoek- 
road,  where  the  process  is  going  on,  ott  a  teij  lazg* 
scale,  and  here  are  some  specimens  of  glaai  trtated  if 
his   proceas.     Tha    composition   which    is    naed   tat 
predpitating  the  silver  is  a  secret,  and  tfaere&m  I 
cannot  tell  yon  what    it   is,   nor   do    I   deaire  t» 
pry  into  any  trade  secret     I  have  no  doabt,  wiA  a 
little  trouble  one   might  find  out  several  methoda  M 
effectual,  but  I  hope  the  gentleman  who  haa  adopted 
this  may  meet  with   every   success,  for  it  it  a  veiy 
good  one.  Judging   from   results.     The    oljectiaB   ts 
this  mode  of  depositing   silver  is,  that  by  tome  i>x>- 
cestet  the  silver  gets  the  appearance  of  being  moudy, 

rts,  apparentiy  of  mould,  appearing  after  the  lapat 
two    or  three  years  ^   and  Hr.  »mone,  who  was 
good  enough  to  let  me  look  over  the  dlveiing  procen^ 
where  I  saw  the  mercurial  process  going  on — for  I 
to  see  if  any  change  had  taken  place  in  the  method 
I  was  conversant  with  it  practically  many  yean  l„_ 
showedmesomeplateswhicnwerealloverspots.  Ofooaiae, 
that  it  most  objectionable;  but  the  gentieman  who  ahowed 
me  overHr.  Bailey's  establishmont  told  me  tibat  »>"«*«<»y 
of  the  sort  ever  happens  with  their  process ;  smd  when 
one  sees  that  the  deposited  silver  ia  rrally  hard  and  flra, 
and  that  it  will  bear  nibbing,  it  leads  one  to  supyuae 
that  what  they  say  is  correct  and  that  with  such  a  thkk 
film,  and  with  the  care  that  is  used  in  the  iBpoaxkm, 
such    catastrophies  will  not  happen  to  their  lookins- 
glasses.    The  way  the  proceas  is  poformed   it   thm. 
A  plate  of  some   size,  no   matter  what  i*  i>id  down 
pmectly  evenly  upon  a  table,  or  rather  over  a  trou^ 
The  glaas,  of  course,  haa  been  perfectiy  deaned  befii(«- 
hand  by  the  processes  known  to  all  converaamt  wiA 
this  sort  of  work.    Then  the  solution  used  for  depoaoti^ 
the  silver  is  poured  over  the  glass ;  it  remains  upon  it, 
and  does  not   run  off  the   edget,  to  tlut  it  it  pt«- 
bably  an  dghth  of  an  inch  in  £pth,  or  rather  !«»«_  tB 
over  the  pkte.    I  noticed  that  ue  room  wat  hot  ta' 
was  informed  that  the  temperature  was  about  70*  centi- 
grade, at  any  rate  it  was  artifidally  heated,  because  it 
IS  found  that  •  certain  temperatnre  it  aeeettaiy  to 
cause  a  proper  deposition  of  the  metaL      I  watched 
several  plates,  and  I  noticed  that  a  gi«y  film  snrmMid  te 
come  over  the  glassy  and  gradually  spread,  to  tihat  a 
plate  of  about  34  inchet  by  18  inches  would  be  ooveitd 
m  four  or  five  minutes.  It  is  left,  however,  rather  l^tr, 
in  order  that  a  thicker  deposition  may  take^aoe.    'W^«« 
that   has  taken   place,  what  renuint  offlie  litoil 
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I  poured  off,  and  passed  throogh  some  process  hy 
wiach.  the  sflver  remaining  in  it  can  be  lecovered  and 
ised  again.  The  advantage  of  this  second  process  of  de- 
wsition  of  metal  is  very  great,  because  you  are  able  to 
ilTer  irregular  lurCuiei  -witli  it.  I  do  not  know 
whether  I  need  do  more  than  allude  to  the  mixtures 
hat  are  used,  but  I  think  I  most  content  myself 
rith  giTing  you  refarences  to  the  works  on  the 
labjeci.  Xnybod^  who  may  feel  diroosed  to  try 
he  experiment  will  find,  I  believe,  in  tne  "Transac- 
ions  "  of  this  Society  receipts  for  making  mixtures  for 
nlvering  glass,  first  of  all  by  the  grape  sugar  process,  as  it 
0  callea,  and  then^  if  yon  look  in  Miller's  "  Chemistry  " 
)r  'Watt's  "  Chemical  Dictionary,"  you  will  find  receipts 
Ibr  Liebig's  process,  in  which  mUk  sugar  is  used.  I  hare 
iold  yon  what  I  have  used  here,  and  if  you  perform  this 
)Zl>eriment  with  due  care,  not  heating  the  glass  too 
npidly,  yoa  will  get  most  satisfactory  results.  All  that 
I9n  hare  to  do  La  to  take  some  chloride  of  calcium  in 
lolution,  add  to  it  some  tartaric  acid,  make  it  ammoniacal, 
Uid  set  a  precipitate  thrown  down,  wash  the  precipitate 
^areIally  with  distilled  water,  then  take  a  crystal  or  two 
4  nitnte  of  silver,  drop  in  a  few  drops  of  ammonia, 
md  gradually  warm  it  up  to  a  proper  temperature, 
beeping  the  vessel  moving  so  that  the  liquid  mav 
)0me  in  contact  with  it  in  all  its  parts,  and  yon  will 
^ve  a  perfect  deposition  of  silver.  I  should  meution 
hat  the  silver  dei>osited  by  Mr.  Bailey's  process,  which 
[  have  described,  is  protected  at  the  back  by  a  coaUng 
if  paint. 

There  is  another  most  interesting  matter  connected 
irith  glass  manufacture,  it  is  the  drawing  of  glass  tubes. 
[  show  you  this  because  it  illustrates  many  of  the  opera- 
aoDja  in  glass  making.  Here  is  a  piece  of  lead  glass 
nbing,  containing  a  quantity  of  oxide  of  lead,  so  that  it 
a  esuily  melted.  If  I  softoi  this  in  the  flame,  so  as  to 
M  able  to  draw  it  out  to  a  thread,  that  thread  will  be 
i  tube,  however  fine  it  may  be;  if  jou  examine  it 
ritb  a  mlcrosoope  yon  would  find  it  to  be  a  tube. 
tho  glass  is  now  soft,  and  I  have  drawn  it  ont  exces- 
dvsly  fine,  but  each  of  these  hairs  is  a  perfect  tube, 
md  to  prove  Out  to  you,  here  are  some  of  them  which 
lare  been  so  drawn  ont  arranged  vertically,  and  on 
rattinr  them  into  a  liquid  of  a  red  colour,  ^ou  will  see 
i  -will  run  up  them  by  capillary  attracnon.  Olass 
tabinK  is  made  in  this  way : — A  certain  quantity  of  glass 
•  ^tnered  by  the  workman,  who  blows  it,  and  draws  it 
nto  the  proper  form.  On  the  opposite  end  of  the  blown 
lieoe  of  glass,  which  is  hollow  inside,  an  iron  pontil  is 
Izexl  by  another  workman,  and  then  they  run  away 
km  one  another,  and  thus  the  tube  is  drawn  ont.  What- 
)Ter  form  is  impressed  upon  the  glass  in  its  soft  state,  when 
fou  draw  it  ont  it  wiU  retain  that  form  all  through. 
Of  course,  it  becomes  elongated,  but  it  is  the  same  shape 
bransversely.  For  instance,  if  yon  start  square  it  will 
ilways  oontiane  square ;  if  yon  start  round  it  will  con- 
tinue round ;  it  yon  start  oviil  it  will  remain  oval.  Some 
at  Aeae  ornamental  objects  that  have  patterns  on  them, 
are  put  into  moulds,  and  then  drawn  ont  in  that  way.  I 
have  here  a  mould  &om  Merars.  Powell's,  in  which 
bottles  are  blown.  The  glass-blower  gathers  a  quantity 
»f  glass  on  the  blow-pipe,  pats  it  inside  the  mould,  the 
mould  is  closed,  he  then  blows  into  it,  the  mould  is 
opened  out,  and  there  is  the  glass  in  the  form  of  the 
mould.  "That  is  how  all  blown  moulded  objects  are 
formed.  There  is,  however,  another  method  of  moulding 
glass,  which  has  been  brought  into  use  for  decorative 
purposes,  in  which  the  glass  is  stamped  in  a  mould. 
The  glass  is  dropped  into  the  mould  and  pressed  in  it, 
sod  this  method  has  been  used  most  successfully  for 
ornamental  windows,  for  domestic  and  other  purposes. 
Here  is  a  specimen,  and  windows  made  of  this  ma- 
terial are  very  Inatrons  and  beautiful.  Tou  can  have 
a  series  of  pieces  of  hexagonal  or  any  other  forms,  with 
squares  of  coloured  glass  between.  I  do  not  know  that 
I  quite  admire  it  for  church  work ;  but  that  is  a  matter 
of  opinion,  but  here  is  a  specimen  of  another  kind  of 


glass  better  adapted  for  that  purpose,  which  is  Tery 
beautiful  indeed. 

Now,  I  want  to  explain  to  von  a  most  interesting 
method  of  burning  in  photographs  on  enamel,  of  whida 
thero  are  some  samples  on  the  table.  First  of  all,  a  nega- 
tive is  taken  in  the  ordinary  way;  from  that  a  trans- 
parent positive  is  printed,  also  in  the  ordinary  way. 
Then  after  that  positive  is  printed,  fixed,  and  develoi>ea, 
a  plat6  of  glass  is  covered  over  with  a  solution  consisting 
ofbiohromata  of  potash,  some  dextrine  (common  gum;, 
and  glucose.    The  action  of  this  substance  is  to  reduce 
the  bichromate  of  potash.    This  is  put  on  a  glass,  in  the 
same  way  as  coHooion  is  put  on,  and  extends  over  the 
whole  surface  of  the  glass.     The  plate  is  then  careftally 
dried  over  a  spirit  lamp,  and,  when  it  is  dried,  the  posi- 
tive is  put  upon  it,  and  the  two  together  are  put  in  a 
jmnting-press    and    exposed   to  the   light  for  some 
time.     Mr.  Solomons  has  been  kind  enough  to  send 
his  assistant  here  to  show  yon   the  processes;   and 
he  will  expose  it  to  the  actitm  of  the  magnesium  light, 
though  daylight,  of  course,  is  better.     In  the  course 
of  a  few  seconds  the  negative  is  printed  on  that  film 
of  bichromate  of  potash,  &c.,  and  the  action  of  light 
upon  it  appears  to  be  this,  that  it  rendsra  portions 
of  it  more  soluble  than  those  portions  which  are  not 
exposed  to  the  light.    Both  are  soluble,  but  that  exposed 
is  more  soluble ;  so  soluble  is  it  that  the  moisture  of  the 
atmosphere  is  sufficient  to  soften  it.    Enamel  colour  is 
now  brushed  over  it,  which  adheres  to  the  softened  parts. 
When  this  is  done,  collodion  is  fioated  over  the  film, 
and  is  allowed  to  dry.    The  film  is  then  detached  from 
the  surface  of  the  glass,  which  is  done  by  placing  it  in  a 
bath  of  dilute  hydroohloric  acid.    The  film  soon  floats 
away  from  the  glass,  and  then  a  piece  of  enamel,  like  thii, 
is  placed  underneath  it,  and  it  is  dexteronsly  made  to 
assume  the  position  which  yon  desire.    II  is  taken  out  of 
the  water  with  the  film  upon  it;  the  edges  of  the  film  are 
bent  round  the  side  of  the  plate,  and  the  whole  is  placed 
upon  a  piece  of  fire-clay,  and  heated  gradually  nntil  the 
collodion  is  burnt  away.     After  all,  the  disc  of  enamel 
is  put  into  the  muffle,  and  heated  for  a  few  miontea, 
and  yon  gel  the  photograph  fired  in  and  oomplatdj 
fixed  in  the  state  you  see  it  here,  only  that  there  may  bs 
little  blemishes  perhaps  in  the  background,  which  aM 
touched  up  with  the  same  enamel  colour,  and  it  is  then  flred 
again  to  complete  it.    The  process  is  one  really  deserving 
of  considerable  attention.    At  the  side  of  the  room  then 
are  other  specimens,  which  have  been  kindly  sent  for 
inspection  by  Mr.  Henderson.     I  do  not  know  whether 
he  adopts  exactly  the  same  process  which  I  have  been 
describing,  and  which,  through  the  kindness  tit  Mr. 
Solomons,  I  have  been  able  to  show  you  exemplified.  This 
enamel  plate  contains  a  large  qnanti^  of  arsenic,  not  that 
there  is  any  danger  in  nraig  il,  and  tt  is  placed  upon 
copper ;  there  is  another  process,  which  is  also  an  intwesi 
ing  one,  which  is  this.    The  stiver  in  the  photogiapUo 
process  is  changed  for  platinum.  For  instance,  a  silver  lite 
u  pul  into  a  Mk  of  platinora  chloride,  so  that  the  pla- 
tinnm  gets  preeipit^tea  in  the  {dace  of  die  sBvar,  aad  tlw 
silver  goes  mto  solution.    These  platinum  photogntphs 
cannot  be  fused  upon  this  arsenio  enamel,  Mcauas  ■!••- 
nions  add  has  an  action  upon  platinum.     Tharefen, 
when  the  platinum  process  is  used  porcelain  i^atas  most 
be  employed,  and  a  porcelain  plate  M  the  on*  Mag  uMd 
thisevening,  because  a  greater  heatand  more regttlir firing 
is  required  to  fire  the  image  on  the  cenper  enamel  titan 
upon  porcelain.  WhenverporoelainiaasedyoaareobUMd 
to  lay  over  the  photograph  a  quantity  of  what  is  cMsd 
flux.    I  showed  yon  how  to  make  it  the  other  night, 
by  precipitating  a  solution  of  botaz  by  a  kad  satt. 
lliis,  which  is  Doing  used,  is  made  in  the  sane  way. 
This  process  can,  I  think,  be  used  very  sxtensivdy,  and 
it  may  be  used  by  private  iadividiuus.    Anyone  who 
can  photograph  can  do  it.    It  is  perfectly  simple,^  and  a 
littie  instruction  will  enable  you  to  do  it  from  beginning 
to  end,  and  very  beautiful  works  of  art  can  be  thus  made; 
and  it  would  be  a  very  interesting  oocBpatkn  to  flU  np 
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■pare  time.  At  the  nine  time  it  has  thi*  adrantage^ 
Wat  it  gives  to  one's  recreation  and  amusement  a 
scientific  tarn ;  and  anything  which  engenders  a  scientific 
torn  of  mind,  even  in  a  child's  amusement,  is  not 
thrown  awar,  but  will  bring  forth  some  good  fruit. 
Before  concluding,  we  will  put  the  magnesium  light 
behind  the  stained  glass  window,  and  you  will  see  uat 
aU  the  colours  are  pure,  and  that  there  is  luine  of  that 
oljeotionable  mixed  effect  which  I  have  already  spoken 
about.  Here  is  also  a  piece  of  ruby  stain  which  has  been 
■tained  with  black  oxide  of  copper.  The  sheet  is 
coated  in  the  way  I  told  you  of ;  it  was  put  into  the  kiln 
and  acted  upon  by  a  reducing  agent,  ana  we  have  got  a 
perfect  ruby  stain,  the  colour  of  which  is  as  good  as  any 
fpecimen  we  hare  examined.  At  our  next  meeting  I  shaU 
refer  to  the  specimens  of  wall  and  artistic  decoration 
which  hare  been  lent  us  by  Messrs.  FoweU. 


EZHIBITIOirS. 


VIENKA   imrVEBSAL  EXHIBITION. 

It  is  proposed  to  held  an  International  Congress  for 
discussing  the  question  of  uniform  numbering  of  yam, 
at  the  suggestion  of  the  Chamber  of  Commerce  and 
Industry  of  Lower  Austria,  in  connection  with  the 
Unireisal  Exhibition  at  Vienna,  to  which,  in  accordance 
with  the  annexed  special  programme,  will  be  sub- 
mitted:— 

(a).  The  inrestigation  of  the  question,  Whether  the 
Tarietr  of  systems  for  numbering  yam  at  present  in  use, 
and  which  b^  their  great  diremty  impede  the  trade  in 
woren  matenals,  can  be  amalgamated  and  tenderad  nni- 
form,  or  at  least  reduced  P 

(b).  The  discussion  and  adoption  of  measures  fior  carry- 
ing out  the  plans  which  may  have  been  proposed  and 
agreed  upon  as  the  most  practical. 

This  congress  will  be  held  during  the  time  of  the  me^ 
ings  of  jurors  of  the  Exhibition,  and  the  date  of  its  being 
opened  will  be  made  known  aufScienUy  in  time  pre- 
nonsly. 

Every  exhibitor  in  either  branch  of  the  textile  in- 
dustry classified  under  Group  V.,  Sec  a — H,  will,  on 
application,  receive  a  card  of  admission  to  the  general 
meeting  of  the  congress,  as  well  as  to  the  special  com- 
mittee meetings,  and  be  entitied  to  take  part  m  the  pn>- 
oeedings  and  in  the  voting. 

AppUoations  for  admission  to  the  congress  must  be 
addressed  to  the  respective  commissions  appointed  for 
the  Exhibition.  In  aooordance  with  these  applications, 
which  must  be  sent  ^sj  the  reraectire  commissions  to  the 
Diiector-Oeneral  of  the  Exhibition  befcne  the  IStii  of 
Haroh,  1873,  cards  bearing  the  exhibitor's  name  will  be 
fi)rwarded. 

The  Director-General  reserves  to  himself  the  right  of 
inviting  also  other  experts  to  take  part  in  tiie  congress. 

An  ixpoti,  drawn  up  b^  the  preliminaiy  committee, 
which,  following  the  questions  of  the  special  programme, 
will  contain  certain  propositions,  wiU  be  sent  to  the 
teapectire  commissions  for  the  Exhibition  for  distribution 
in  Janoazy,  1873,  and  be  Irapt  ready  for  the  memben  of 
the  congress. 

In  the  first  general  meeting,  whioh  will  be  opened  by 
the  chairman  of  the  preliminary  committee,  a  president 
and  secretary  will  be  elected,  the  rule*  of  proceeding 
submitted,  and  sub-committees  formed  for  the  different 
kinds  of  spinning  materials,  which  sub-committees  will 
each  appomt  a  reporter  to  prepare  a  report,  to  be  sub- 
mitted to  the  genml  meeting  of  the  congress. 

The  language  to  be  made  use  of  in  the  congress  will 
be,  as  a  rule,  the  German,  but  every  member  is  at  liberty 
to  make  use  also  of  either  the  English,  French,  or  Italian 
languages. 

All  communications,  essays,  and  propoaitions,  having 


reference  to  the  items  of  the  programmnmiiiitbeaiMnMiJ. 
previous  to  the  opening  of  Uie  oongreaa,  to  the  IMrector- 
Oeneral  of  the  Exhibiticm,  but  during  the  time  of  tia 
meeting  of  the  congress  to  the  bureau  of  the  aame. 

The  proceedings  and  resolutions  of  the  ooogiesa  vis 
afterwards  be  published  and  distributed  to  the  le^eetin 
members. 

The  Diiector-Geneial. 

Baboh  von  Scrwaxz  BnirBoax. 

Vlauu,  41,  Prater-stnet,  ivXj  "Hh,  isn. 


FBOOHAim  OP  QVSBROKB. 

What  disadvantages  result  to  the   trade  In- 
materials  from  the  many  different  Bystema  in  nae  fa 
numbering  ram  P 

Is  it  possible  to  adopt  a  uniform  syatein  of  nnmhoi^ 
for  all  woven  textures,  i.«.,  silk,  woollen,  card  wool,  £a« 
cotton,  and  jute  yams  I* 

Should  that  not  appear  poeaiUe,  cannot  a  umfaa 
system  of  numbering  be  adopted  for  at  least  aoat  tm- 
tures,  or  is  it  reoommendable  to  adopt  for  aadi  kial  i 
seMiate  system  r 

Which  system  or  systems  for  numbering  does  it  ■■ 
practical  to  propose  f 

What  difficulties  obstract  the  introdoctioa  of  It 
intended  ixmoration  in  the  separate  branchasof  vona 
materials,  and  by  what  means  can  they  be  leutoved  F 

What  means  are  to  be  employed  to  cany  into  px^ 
the  plans  which  hare  been  deemed  deaizaUe  of  aosfte. 


OOSSESPOITDEVOB. 


THE  VIENKA  KXHIBITrON. 

Bib, — I  am  glad  to  see  yon  are  calling  atteatkattte 
apathy  whioh  ia  so  maniftet  in  Britain  to  the  fiaUiiiiisi 
International  Exhibition  in  Vienna. 

Having  just  returned  from  aviaitto  the  £zhibitiDBirf 
Moscow  and  Copenhagen,  and  thus  been  liiimkl  i* 
contact  with  a  large  number  of  onr  foreign  friiadi  vks 
are  interested  in  exhibitions,  I  am  able  to  testify  Astt 
very  different  feeling  pervades  the  intelligent  ooaaaiM 
of  Northern  Europe,  for  the  greatest  anxiety  is  iib» 
specting  the  exhibition  in  Austria — not  suuaety  te  ii 
success,  because  no  one  doubts  that,  but  anxiety  Is  pr 
take  in  the  benefits  which  it  is  sure  to  confer. 

In  Bussia,  where  the  whole  nation,  £ran  the  Csar  dsta 
to  his  humblest  subjects,  seems  alire  to  the  iiiiinssilj  te 
taking  an  active  part  in  the  great  straggle  far  i  laiiaii  ir' 
prosperity,  the  most  active  prepaiatiooa  are  beiiigaaii 
to  secure  that  countzy  a  fiur  rqimanntatioai  of  iti  ntf 
resources ;  and  a  Commission,  comprising  a  large  aaaba 
of  the  most  influential  and  intelligent  of  the  piiir 
officers  and  others,  has  been  formed,  for  the  poipasi  ■' 
securing  a  result  held  to  be  so  desirable. 

Here  there  is  much  difference  of  ojnnicn  lenjaiii; 
the  value  of  exhibitions  in  a  commercial  point  of  ram 
but  a  careful  examination  of  the  subject  by  thost  ■^ 
are  competent  to  judge,  will,  I  am  sura,  prore  that  tb 
difference  arises  miuh  more  from  onr  natioaal  via.! 
fault-finding,  and  a  tendency  to  be  dispotatioM^  fl* 
from  any  real  belief  in  the  mutility  of  what  nayati 
fairly  be  regarded  as  an  established  institotian  af  mm- 
life. 

We  taught  the  world  the  value  of  open  and  fiur  caa^ 
tition  in  toade,  and  the  emulation  to  prodaoe  tht  k^ 
manufootures,  and  wehavecertainl;r  proved  tha^iribsAa 
it  be  in  the  humble  rivalry  at  a  Tillage  flower-Aov, « 
in  a  "  World's  Fair,"  such  a  stimnlua  benefits  all  ea- 
cemed  in  it,  either  directly  or  indirectly. 

No  one  who  has  not  beoi  blind  to  the  adTaneaiacia! 
kind  of  manufacture  during  the  last  twenty  ysso  ea 
deny  that  there  is  abundant  evidence  to  pcove  tfaittb 
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wtAytaee  haabeen  mo«t  materially  aided  by  tlie  exhibi- 
tions held  at  home  and  abroad. 

I  know  too  wdl  that  amongst  those  who  are  most 
eager  npon  all  occanons  to  seize  upon  the  advantages  I 
allade  to,  there  ore  many  who  are  also  loud  in  their  con- 
demnations ;  bat  their  assertions  never  stand  the  test  of 
surgnment,  and  generally  arise,  as  I  before  hinted,  from 
an  insular  vioe  of  fault-finding. 

With  respect  to  the  Vienna  Exhibition,  it  ought  to  be 
remembered,  eepedally  by  our  government,  that  we  are 
morally,  as  well  as  by  self-interest,  bound  to  support  it. 
The  Exhibitions  of  1851  and  1862  are  events  of  which 
'we,  as  a  nation,  are  justly  proud,  and  our  success  in  both, 
1)01  especially  the  former,  is  envied  by  the  rest  of  the 
'world.  But  that  success  was  assured  by  the  cordial  co- 
operation of  other  nations,  and  none  took  a  warmer  or 
xnoi«  effective  interest  in  them  than  Austria,  which,  not- 
withstanding all  the  difficulties  of  transport,  was  better 
represented  than  any  single  country  except  France. 

She,  at  all  events,  learned  that  we  braefited  by  such 
gatherings  of  the  world's  industry,  and  is'  now  anxious 
CO  copy  our  example.  It  is  only  right,  then,  that  a  grnit 
nation  like  this  should  act  with  fairness,  and  take  pert  in 
the  forthcoming  Austrian  Exhibition  with  something  like 
generous  enthusiasm. — I  am,  ftc., 

Thomas  0.  Abcheb,  Director. 

Ellabargh  lltutam  of  Selene*  and  Art,  Edinburgh, 
and  S«ptemb«r,  1872. 


THE  VENTIIjATION  OP  ODR  HOUSES  OF 
PARLIAMENT. 

So, — ^Your  oorreQKmdent,  Mr.  Bevdey,  in  his  letter 
which  appears  in  your  issue  of  the  16th  Au^;ust,  touches 
on  the  ventilation  of  our  Houses  of  Parliament.  If 
yon  can  spare  room  for  a  few  remarks  on  this  head  I 
should  like  to  call  attention  to  one  or  two  points  con- 
nected therewith ;  but  before  doing  so  let  ma  call  atten- 
tion to  some  of  the  remarks  of  your  correspondent  op 
ventilation,  which  deserve  notice. 

Although  ventilation  is  a  very  important  subject, 
although  a  good  deal  of  attention  has  been  given  to  it, 
and  aluiou^  the  general  principles  appear  to  be  pretty 
well  understood,  there  yet  seems  to  be,  somehow  or 
other,  a  difficulty  as  to  their  practioal  application.  Some 
propose  to  accomplish  the  matter  by  means  of  certain 
mewods,  and  others,  again,  by  oertidn  other  methods, 
•nd  yet  it  but  too  often  luppens  that,  when  put  to 
practu»l  test,  they  all  fail  to  accomplish  the  end  proposed, 
as  appears  to  be  the  case  in  the  matter  of  our  Houses  of 
FarUament. 

The  principle  which  yonr  correspondent  advocates — 
that  of  ventilating  downwards — is  a  very  pretty  one  in 
theory,  but  in  practice  it  has  some  rather  formidable 
objections.  For  instance,  at  the  venr  outset  it  goes 
directly  against  the  action  of  natural  law,  by  which 
hei^  air  ^ways  ascends.  To  attempt  to  attain  certain 
ends  by  going  in  the  teeth  of  this,  when  you  might  have  it 
working  with  you,  is  assuredly,  whatever  it  may  be,  not 
a  natural  course. 

Again,  your  correspondent  would  appear  to  believe  that 
the  exhalations  and  vitiated  air  from  the  body  'will  be 
drawn  down  and  away  before  they  can  get  mixed  with 
the  pure  heated  air  coming  down  from  above.  He, 
however,  forgets  that  the  carbonic  acid  gas,  &c.,  which 
we  exhale,  coming  as  it  does  from  immediate  contact 
with  the  blood  at  98°,  must  be  thrown  off  at  a  tempera- 
ture not  far  short  of  that,  but  say  at  90°.  Now,  if  the 
Sure  air,  which  your  correspondent  supposes  to  be  drawn 
ownwards,  is  at  a  lower  temperature  than  that,  then 
the  lost  vitiated  air  will  rush  up  through  it— will  mix 
with  it — and  so  be,  after  all,  inhaled  again  and  again, 
the  hopes  of  your  correspondent  to  the  contrary  notwith- 
standing. The  onlv  likely  way  to  prevent  this — and 
even  tiien  it  would  lio  very  doubtful — would  be  to  keep 
the  temperature  of  the  pure  air  above  that  of  the  foul. 


In  this  case,  the  foul  air  being  the  colder  of  the  two, 
and  having  now  a  natural  tendency  to  fall,  might  be 
drawn  off  before  it  got  mixed  with  the  pure.  Bat  just 
fancy  a  principle  of  ventilation  which,  before  it  would 
work  as  proposed,  required  our  fresh  air  to  be  brought  in 
at  a  temperature  not  lower  than  90°.  Very  few  would 
consider  this  pleasantly  cool. 

But  farther,  this  pnnoiple  can  only  be  carried  oat  by 
means  of  machinery  possessing  a  force  sufficient  to  over- 
power that  of  the  nataral  law  to  which  it  has  opposed 
itself.  Now,  it  is  very  seldom  ttiat  you  (ret  even  large 
manufactories,  'with  steam-engines  on  weir  premises, 
willing  to  put  up  special  maohinery  for  ventilation ;  and 
to  expect  private  houses  to  keep  each  their  own  steam- 
engine,  to  work  the  £uis  necessary  in  such  asystem,  is,  it 
is  feared,  hopeless. 

A  system  of  ventilation  which  cannot  be  adopted  by 
private  houses,  and  which  cannot  work  as  proposeo, 
unless  the  fresh  air  it  brings  in  stands  at  a  temperature 
of  about  90°,  can  never  prove  a  popular  one.  These  are 
only  some  of  the  objeetioBs  to  it ;  but  it  is  satia&otoi^  to 
think  that,  from  your  correspondent's  wdl-known  views 
on  the  matter  of  patents,  there  is  no  chance  of  his  taking 
out  one  for  this. 

With  your  permission,  Mr.  Editor,  the  remarks  on  the 
subject  of  the  ventilation  of  our  Hooses  of  Parliament 
may  be  deferred  till  next  opportunity.  oS  I  have  taken 
up  too  much  of  your  space  already. — I  am,  Ac, 

H.  F.  AryrtvnMt- 

Edlnborgb,  36th  Angmt,  18t3. 


ACOTTS-nC  TELEGRAPHS. 

Sib, — Mv  attention  has  been  called  to  a  letter  by  Mr. 
Hyde  Clarke,  which  appears  in  your  Jomrnal  of  August 
30th,  suggesting  the  use  of  acoustic  telegraphs  as  an 
alternative  means  of  communication  for  the  telegraphs 
connecting  together  the  police  and  the  flre-brigade 
stations,  which  have  suffered  from  the  effecta  of  the  late 
storms. 

In  the  Journal  of  tht  Saeitty  of  Artt,  of  September 
SOtfa,  1870,  you  did  me  the  honour  of  publishing  an 
extract  firom  a  paper  read  by  me  before  the  meeting  of 
the  British  Association,  at  Liverpool,  "  On  the  Action  of 
Lightning  on  Telegraphs,  and  on  a  New  Method  of 
Constructing  Telegraph  Coils." 

The  needle  telegraph  of  Cooke  and  Wheatstone,  by 
means  of  which  for  many  years  by  far  the  greatw 
portion  of  the  telegraphic  correspondence  of  the  United 
Kingdom  was  transmitted,  and  which  is  still  largely 
used  for  secondary  stetions  and  for  railway  purposes, 
had  the  drawback  of  being  very  liable  to  being  tempo- 
rarily deranged  by  atmospheric  electrical  disturbance. 

In  that  paper  I  described  a  method  of  constructing 
needle  telegraphs  which  had  not  the  drawback  referred 
to,  and  also  a  protector  applicable  to  all  telegraphic 
apparatus,  which  I  termed  a  "lightning  bridge,*'  as 
it  bridges  over,  or  shunts,  high  tension  discharges. 

I  also  demonstrated  that  the  fusion  of  telegraph 
apparatus  was  more  often  dae  to  the  secondary  current 
developed  by  the  demagnetisation  of  the  line  'wire, 
which  immediately  follows  the  lightning  discharge 
through  the  circuit,  than  to  the  mam  discharge  itsdf, 
and  that  the  failure  of  most  of  the  lightning  protectors 
which  had  been  tried  from  time  to  time  arose  from  the 
fact  of  this  not  having  been  recognised. 

These  needle-telegraph  coils  and  lightning  protectors 
have  been  very  largely  adopted,  for  the  postal  telegraphs 
and  railway  circuito,  with  success. 

My  object  in  writing  is  to  point  out  that  it  is  now 
quite  practicable,  at  a  comparatively  very  small  cost,  to 
protect  the  working  of  ail  telegn^ph  apparatus  from 
being  interrupted  by  lightning  storms. — I  am,  &c., 

ALrBBD  Vablbt. 

Tclfgrtph  Works,  65,  Bonuin-raad,  Hollowyy,  N., 

»,pt.ml«r4,  l^g.,^^^  ^y  LjOOg  le 


848 


JOURITAL  OP  THE  SOOIETT  OP  ARTS,  Sbptsiibib  18,  18T3. 


THS  TRADE  AND  FISHEBIES  OF   ICELAND. 

Th9  state  of  thingi  in  Iceland  can  luirdljr  he  com- 
pared with  that  of  any  other  place,  on  account  of  the 
sparseneea  of  ita  poptuation,  as  compared  with  its  great 
utent,  and  the  insufficiency,  amoanting  almost  to  a  posl- 
tiye  absence,  of  means  of  communication,  locomotion,  both 
for  man  and  merchandise,  being  still  only  practicable 
on  horseback.  Although  this  island  has  now  but  few 
interests  in  common  with  other  nations,  yet,  from  the 
influence  it  has  exercised  in  the  mental  culture  of  the 
north,  it  has  always  had  a  certain  mysterious  attraction 
for  most  people.  We  are  indebted  to  Hr.  Consul  Crowe 
for  information  about  the  resources,  general  history, 
and  habits  of  its  people,  given  first  in  a  report  in  1867, 
and  now  again  in  'a  continued  notice  of  the  trade  and 
flaheries.  The  island,  which  is  three  times  the  size  of  the 
kingdom  of  Denmark,  has  a  population  of  only  69,700 
touik,  and  so  scattered  are  they,  and  so  difficult  th«ir 
means  of  communicatiooj  that  many  of  them,  even  of  the 
better  daases,  bom  and  living  on  the  north  and  east  sides, 
have  never  seen  the  south  or  west  districts  of  the  island. 
The  country  itself  produces  but  little ;  it  has  no  forests, 
and  but  little  fuel,  contains  neither  mines  nor  coaL 
neither  does  it  grow  cereals,  or,  indeed,  any  other  naefnl 

flants,  so  that  the  first  necessaries  of  life  are  imported, 
ta  only  wealth  is  ita  excellent  wild  pastures  and  its 
marreUoariy  rich  fisheries,  the  latter  a  source  of  prosperity 
which,  if  worked  with  intelligence  and  energy,  might 
support  a  much  larger  population.  These  facts  must  be 
borne  in  mind  in  passing  a  judgment  on  the  island  and 
its  trade  and  fisheries. 

The  cod  and  shark  fisheries  are  carried  on  both  with 
open  boat*  and  decked  boats ;  the  open  ones  are  generally 
and  tor  fishing  the  former,  and  the  othen  for  the  shark 
fidiary,  bat  at  times  each  kind  is  employed  indis- 
Ctiminatdy.  _  The  Danish  merchant  vessels,  which  in 
the  spring  bring  the  usual  supplies  of  goods  to  the  island, 
•fton,  while  they  are  waiting  for  cargo  and  clearance, 
increase  the  number  of  hands  with  natives,  and  fish 
cod.  In  this  manner,  it  has  often  happened  that  one 
iing^  six-oared  ship's  boat  crew  has  brought  home  to 
Desatark  20,000  cod  as  the  result  of  their  labour  while 
detained  off  the  island.  The  census  flowed  that 
■emawhat  more  than  76  per  cent  of  the  population 
were  engaged  in  sheep-rearing  and  agricultural  pur- 
inits;  and,  notwithstanding  the  steady  and  Incra- 
tira  nature  of  the  fisheries,  only  about  10  per  cent 
■woe  engaged  in  them.  The  stocks  of  domestic 
MtiBals  have  shown  a  steady  tendency  to  decrease, 
•specially  as  regards  the  sheep  flocks,  in  consequence  of 
•(Mdemics  and  grass  fiiilnres.  These  visitations  are 
bewailed  by  the  Icelander  as  national  calamities,  bnt  it 
is  a  question  whether  they  may  not  prove  to  be  the 
reverse,  by  opening  his  eyes  to  ike  necessity  of  devoting 
his  energies  and  small  capital  to  the  better  and  more 
regular  prosecution  of  the  fisheries,  which  are  boundless 
in  extent,  and  leas  dependent  on  vicissitudes  and  seasons. 
The  nomber  of  boats,  in  1870,  employ^  in  the  fisheries 
•nd  for  general  purposes  of  local  communication  was  63 
large-decked  boats,  and  3,092  open  boaU,  with  from  two 
to  twelve  oars.  In  1863,  these  numbers  were  26  and 
•,481  respectively ;  since  then  the  larger  have  increased, 
the  •mailer  decreased  in  number,  and  the  amount  of 
hands  employed  is  grmter  than  at  the  earlier  period ; 
therefore,  the  iireeumption  is  that  there  is  no  falling  off 
in  the  prosecution  of  the  fisheries,  bnt  that  things  in  this 
TCSpect  are  about  as  they  were  twenty  yeara  ago,  perhaps 
raUier  improved  than  otherwise.  Of  the  63  decked- 
boats  owned  in  the  island,  more  than  half  belonged  to 
HM  north  side,  and  only  one  on  the  east  coast,  which  &ct 
•hows  that  the  shark  fishery  is  chiefly  carried  on  off  the 
north  side  of  the  island,  althongh  these  vessels  often 
while  engaged  in  it  sail  round  to  the  west,  and  even  to 
the  south. 
The  Icelanders  fish  for  cod  and  herring  tnm  open 


boats,  and  the  poor  results  they  often  obtain  axe  attri- 
butable to  this  circumstance,  and  to  the  indilFereiit  do- 
racter  of  the  gear  they  employ,    "nie  impreasdon  is  cv- 
rent  that  if  tfi^  fisheries  were  prosecuted  by  meaas  td 
larger  decked  vessels  of  twenty  or  thirtv  tons,  tha  yie^ 
would  be  more  abundant  and  steady.    Owing,  hoveva; 
to  the  &ot  that  the  best  fisheriesare  found  clow  in  shoR, 
where  bcmts  aze  better  than  ships,  and  the  eminent  i>- 
hospitable  character  of  much  of  the  coast,  iMrge  veaaek 
would  be  exposed  to  serious  dangers  where  small,  fisi- 
bottomed  craft  can  now  act  with  ease  and  aaCety.    Opei 
boats  must  be  considered,  therefore,  for  the  native,  as  tht 
chief  instrument  for  prosecuting  the  flshories,  and  it  a 
surprising  how  little  care  he  bestows  on  thinr  fltaeas  or 
improvement.    Hie  Icelander  is  an  excellent  maziaer; 
his  power  of  endurance,  courage,  and  ability  to  keep  ^ 
sea  m  all  weathers  is  above  all  praise,  but  bis   recUess- 
ness  as  to  the  soundness  of  the  craft  he  trusts  his  life  ts 
is  equally  remarkable.    The  number  of  hunaan  livaa  aad 
boats  which  are  annually  lost,  owing  to  the   want  of 
proper  sails  and  tackle,  is  very  great ;  thus,  40  per  ceot 
of  tae  deaths  among  adult  males  is  fiv>m  dro-wniag.    As 
improvement,  therefore,  in  the  construction  of  the  native 
boats  is  mudh  requited,  and  the  same  remark  wiH  apply 
to  the  manipulation  of  the  fish  caught  by  their  moasa. 
In  many  or  moat  parts  of  the  ialand  its  prq)arstioa  >■ 
very  faulty,  and  tends  to  diminish  the  market  valaa  of  sa 
excellent  artide  of  export.    It  is  not  easy  to  anive  at  a 
aatis&ctory  conclusion  as  to  the  result  of  an  ottdiBsry 
year's  Iceland  fishery.    No  account  is  kept  of  the  qosa- 
titiea  uaed  for  home  oonsnmntioD,  which,  ficooi  tb*  — liiiii 
of  things,  must  be  oonsideiabla.    The  returns  paTiTiahiJ 
of  the  exports  will,  however,  be  a  tolerable  giiide,  as 
they  presumably  repieaent  the  larger  half  of  tibe  o^d^ 
certainly  as  fu  as  ood  and  train  oil  is  concerned,    b 
1869  there  were  6,686,600  lbs.  of  dried  and  salt  fish,  977 
barrds  of  salt  roe,  and  7,744  barrels  of  liverofl  ezportsd. 
Although  the  cod  is  the  only  minor  fish  which  fig  ores  ia 
the  returns  as  a  chief  article  of  export,  the  waters  aromml 
the  island  abound  in  fish,  among  which  mcntaoa  nay  he 
made  of  the  herring,  haddock,  halibat,  and    ainOar 
flounder  kinds;  teont,  salmon,  and  eels  an  Kkewise 
plentiful  in  the  "ijords"  and  fresh  water  lakes  sad  riven. 
Shell-flsh  are  present  in  enormous  quantitie*,  enedaBy 
the  mussel,  which  is  so  abundant  that  its  shaU  nrigW 
supply  the  whole  ialand  with  lime ;  at  presant  they  an 
only  used  as  bait.     FuUy  half  the  dry  cod  now  pteuated 
is  shipped  to  Spain ;  the  remainder  is  consumed  by  Den- 
mark,  Great  Britain,  and   Hamburgh.    The   rnnch, 
although  great  consumers,  supply  themselves.    Keitber 
the  herring  nor  whale  fisheries  receive  much  attaatiee 
from  the  Icelander,  but  there  is  little  doubt  tiiat  large 
masses  of  the  former  fish  are  fonnd  near  the  coast,  and 
might  be  of  great  value  if  proper  means  were  takaai  Ifar 
catching  them.    That  they  periodically  visit  the  coast  is 
considerable  quantities  is  plain  horn  the  presence  of  the 
numerous  sea-fowl  and  large  fish  which  hunt  then  1m 
food,  and  it  is  surprising  that,  with  the  examine  ot  tibek 
nearest  neighbours,  the  Norwegians,  before  them,  ao 
effort  is  made  to  organise  and  develop  this  sootoe  tl 
piscatorial  wealth. 

Native  industry,  both  general  and  domeatie,  is  v«(t 
little  developed.  There  are  but  few  artisans  in  the  islana, 
andofthesethe  bulk  are  foreigners.  The  raw  nuterial  is 
sent  unprepared  out  of  the  country,  and  the  msnnfcctTad 
article  imported.  Wool,  the  great  staple  of  the  cosatry, 
is  exported  in  ita  crude  state,  aad  bat  little  cleansed,  esd 
worked  either  for  export  or  home  uae.  Domestic  or  hoae 
industry  is  carried  on  to  some  extent  in  the  north  aad 
east  districts,  where,  in  the  winter  evenings,  the  hand- 
loom  and  spinning-wheel  may  be  seen  at  work  in  the 
peasants'  dwellings ;  and  the  returns  show  that  it  ia  in 
these  parts  that  nearly  all  the  woollen  goods  ex^eriad 
are  produced.  The  sheep  take  the  foremost  place  m  (he 
rural  economy  of  the  island.  Two  kinds  are  round  Ottxt, 
the  one  small,  fattening  quickly,  and  giving  a  laige 
portion  of  flesh ;  the  other  laige,  and  1«m  sdvantagsoBi 
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11  the  last-mentioned  respect.  A  peculiarity  of  the  loe- 
and  sheep  is,  the  smallneM  of  the  tail,  and  the  general 
ierelopment  of  the  horns.  It  is  not  at  all  lare  to  see 
lome  of  these  animals  with  four  and  even  six  horns. 
Fhe  Icelander  never  shears  his  sheep,  but  polls  the  wool 
}ff  with  his  fingers.  In  the  sprinf ,  as  the  new  wool 
jfiows,  the  old  coat  becomes  semi-detached,  and  can  be 
polled  without  suffering  to  the  animal.  Should  any 
portion  of  &e  old  growth  still  adhere  to  the  skin,  it  is 
left  until  nature  has  loosened  it.  The  quantity  of  wool 
produced  is  venr  large,  having  in  some  yean  reached 
l,7$0,0001ba.  In  1868j  as  much  as  625,0001bs.  were 
shipped  to  Great  Britain.  The  trading  transactions  of 
bhe  island  take  place  in  the  following  manner : — There 
ue  along  the  coast  thirty-four  authorised  trading 
places  open  for  commendiJ  purposes,  and  their  position 
ts  dependent  upon  their  capabilities  as  harbours,  their 
proximity  to  the  fishing-grounds,  and  their  poptdation. 
^t  these  places  the  merchants  who  barter  with  the 
Datives  all  reside,  and  their  number  does  not  exceed 
lixty-two,  of  whom  only  six  are  Icelanders,  the  others 
being  foreigners,  mostly  Danes,  who  represent  Copen- 
hagen houses.  Cash  transactions  between  buyer  and 
seller  are  very  few,  nearly  the  entire  trade  being  one 
of  exchange,  which  renders  the  merchant's  position 
lifficolt  and  complicated,  as,  in  return  for  the  foreign 
roods  he  supplies,  he  has,  in  many  cases,  to  take  the 
fresh  fish,  liver,  and  other  raw  materials,  and  himself 
prepare  Uiem  for  exportation.  The  Icelander  is  almost 
ilways  in  debt  to  the  merchant,  and,  consequently,  en- 
tirely in  his  power,  and  must  accept,  both  in  buying 
and  selling,  the  prices  the  latter  chooses  to  put  upon 
the  articles  bart«»d.  The  old  monopoly  system,  the 
result  of  which  had  been  the  gradual  ruin  of  the 
island,  was  abolished  in  1856  ;  but  the  older  merchants, 
thanks  to  this  vidoas  system  of  barter,  from  which  the 
natives  cannot  free  themselves,  still  exercise  a  virtual 
monopoly. 

Education  is  very  general,  and  Mr.  Crowe  doubts  if  a 
sin^jle  Icelander  could  be  found  unable  to  read  or  write. 
The  schools  are  excellent  and  well  attended,  and  it  is 
surprising  to  see  the  amount  of  mental  culture  possessed 
by  persons  in  the  most  humble  walks  of  life.  The  taste 
for  learning  and  literature  has  been  preserved  among 
the  inhabitants  frt>m  the  earliest  ages;  and  their  isolation 
haa  enabled  them  to  retain  and  fix  the  rules  of  their 
original  language,  and  transmit  it  to  the  present  Kenera- 
tion  almost  nni^anged  in  all  its  early  purity  and  beauty. 
Printing  was  introduced  in  1630,  and  the  nameroas  works 
that  have  since  been  published  in  the  Icelandic  language 
have  greatly  contributed  to  make  known  the  richness 
uid  originality  of  its  literature.  Three  ably-conducted 
weekly  papers  are  now  printed  on  the  island,  and  several 
societies  for  the  encouragement  of  learning,  religion,  and 
industry  exist.  In  spite  of  its  high  latitude,  the  climate 
is  scarcely  colder  than  that  of  the  northern  part  of  Den- 
mark. It  can,  however,  be  very  variable  from  year  to 
veor,  being  doubtless  acted  on  by  subterranean  heat,  or 
by  the  greater  or  lesser  proximity  of  the  movable  ice, 
which  at  times  almost  surrounds  it.  As  an  instance,  in 
1845,  when  the  last  eruption  of  Hecla  took  place,  the 
temperature  became  so  mild  that  the  valleys  were  covered 
with  an  unusually  abundant  vegetation ;  while,  in  1869, 
all  the  north-east  portions  of  the  island  were  ice-bound 
for  months.  Very  severe  cold  was  experienced,  the 
fisheries  foiled,  and  a  famine  ensued,  causing  great  soffer- 
iag  and  loss. 


THE  VINKTABDS  QF  THE  OIBOKDE. 

The  origin,  nature,  and  varieties  of  wine  have  been 
tDchaustively  treated  by  Messrs.  Thndiohum  and  DuprS, 
in  their  manual  of  viocnlture  and  oenology,  which  re- 
produces the  opinions  of  previous  authorities,  with  the 
result  of  their  own  personal  observation  made  during 


visits  to  the  different  vineyards  of  Europe.  There  are 
other  countries  which  produce  excellent  wines,  but 
nowhere  has  the  vine  atbuned  to  greater  perfection  thui 
in  France,  and  more  ^especialfy  the  banks  of  the 
CKronde. 

The  department  of  the  Girond^  through  which  the 
river  flows,  possesses  about  140,000  hectares  of  vine- 
yards, producing  annually  on  an  average  2,280,000 
hectolitres  of  wine.  It  is  practically  divisible  into  five 
wine-producing  districts — namely,  Uie  M6doc  a  district 
on  the  left  bank  of  the  Oaronne,  extending  from 
Blanquefort  to  the  sea ;  the  Graves,  or  high  plains  about 
the  oonSuence  of  the  Gbaronne  and  Donlogne;  the 
Cdtee,  or  inclined  banks  on  the  right  side  of  the 
Garonne  ;  the  Palus,  or  low  marshy  territory  on  both 
banks  of  the  Garonne,  in  the  more  immediate  neighbour-' 
hood  of  Bordeaux  ;  and  the  district  of  Entre-deux-meis, 
a  low  land  between  the  Dordogne  and  Garonne.  The 
MMoc  is  the  tongue  of  land  which  forms  the  left  border 
of  the  Garonne  after  its  union  with  the  Dordogne, 
called  the  Gironde ;  and  it  extends  from  Blanquefort,  a 
little  town  about  fifteen  kilometres  west  of  Bordeaux,  to 
the  sea.  It  produces  the  wines  of  Larbarde  and 
Cantenac,  Margaux,  the  ^«at  growths  of  St.  Emilien 
and  Pauillac,  rmd  in  the  Haut  M6doc  the  wines  of  St. 
Estephe  and  St.  Senrin-de-Cadoume.  These  are  cele- 
brated for  their  remarkable  perfection,  the  low  prices  of 
their  common  qualities,  the  enormous  prices  of  their 
first  qualities,  and  by  the  remarkable  bade  to  all  parts 
of  the  world  to  which  they  give  rise.  The  general 
feature  of  the  country  is  that  of  a  vast  plain,  felling 
somewhat  towards  the  Gironde.  The  variation  of  the 
soil  causes  a  great  diversity  in  the  products,  so  that  the 
best  and  the  most  inferior  sorts  grow  frequently  side  by 
side.  The  vines  cultivated  are  not  many  in  number ; 
the  most  common  is  the  Carbenet  Sauvignone,  which  ia 
also  termed  JPttiti  vidurt  in  the  neighbourhood  of 
Bordeaux.  This  produces  the  best  and  most  fertile  of  all 
the  fine  black  grapes  of  the  Gironde,  and  stands  to  the 
great  wines  of  the  Medoo  in  the  same  relation  as  the 
Fineau  or  Morien  of  the  Cdt£  d'Or,  or  the  Biessling  of 
the  Bheingaa.  Second  in  importance  is  the  Frant 
Oarbenet,  which  prospers  best  in  high  soils.  The  Mirlot 
cannot  bear  drought,  and  grows  best  on  most  inclines. 
The  Maliee  is  only  planted  in  the  low  grounds,  and  it* 
grape  is  admitted  only  as  material  for  second  rate 
wines.  The  Verdot  is  a  vine  of  subordinate  importance 
except  in  the  "  Palus,"  or  marshes,  where  it  becomes 
the  vine  of  first  importance.  As  it  is  the  latest  to  ripen, 
it  is  only  planted  in  good  positions.  Its  wine  has  much 
juiciness,  fulness,  and  vinosity,  and  combines  well  with 
that  of  the  Carbenet :  it  gives  durability  to  wine  with 
which  it  is  mixed,  l^e  Verdot  is  therefore  found 
amongst  the  best  growths  of  the  M^doc,  in  Pauillac, 
Saint  Jnlien,  and  Margaux.  The  Ctuehintt  gives  a 
remarkably  agreeable  bouquet,  and  for  this  cause  it  has 
for  some  years  been  multiplied  at  Chateau  Lafitte.  The 
Carmmire  is  cultivated  at  Margaux  and  Contenao,  and 
when  mixed  with  Carbenet,  produces  wine  of  on 
excellent  quality.  There  are  other  vines  cultivated  in 
mediocre  situations,  the  only  quality  of  which  is  their 
fertility. 

The  vineyards  are  plou:;hed  for  the  first  time  early  in 
March,  again  in  April,  again  in  May,  and  again  accord- 
ing to  the  degree  of  development  of  the  grapes.  Tha 
last  operation  generally  takes  place  in  July,  or  the 
beginning  of  August.  The  bloasoming  time  is  very 
regularly  the  period  frtim  the  10th  to  the  ISth  June, 
when  the  superfluous  shoots  are  cut  off.  This  cutting 
(called  rognagi)  is  only  effected  once  towards  the  ap- 
proach  of  the  vintage.  Its  object  is  to  hasten  the 
maturation  of  the  grapes  by  compelling  the  sap  to  go 
— '-•—'--'-  towards  the  fruit,  and  muca  discretion  haa 

The 


to  be  used  according  to  the  different  varieties, 
vintage  in  the  great  growths  of  the  M6doc  is  about  a 
fortnight  earlier  thui  in  any  other  vineyards  of  red 
wine  of  the  GKronde,  and  a  month  earlier  than  in  the  dis- 
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triota  of  the  white  Sautemes.  In  good  yean  it  oom- 
menoea  on  the  20th  September;  in  middling  years, 
between  September  25  and  October  1.  Yean  in  which 
the  vintage  can  only  take  place  in  the  flnt  fortnight  of 
October  are  laid  to  be  bad.  In  prosperous  years,  great 
nnmben  of  labooren  flock  &om  all  the  surrounding  de- 
partments—the Charente,  Landes,  tiie  Pyrenees,  and 
from  the  Blayadais  and  Liboumais.  They  are  led  in 
gangs,  by  agents  who  defiray  the  expense  of  transport 
to  the  labourers,  and  bargain  with  the  proprieton.  The 
women  and  children  cat  the  branches,  and  immediately 
remove  all  green,  rottten,  or  otherwise  spoiled  grapes. 
The  basketo  when  full  are  collected  and  emptied  into  a 
large  pail,  called  butt;  when  full,  this  is  transferred  to 
the  waggon,  when  the  attendants  stamp  the  grapes  down 
into  the  vat  fixed  upon  it.  When  this  vat  is  full,  the 
cart  is  drawn  off  by  oxen  to  the  euvier,  or  place  where 
the  grapes  are  converted  into  wine.  When  the  waggon 
arrives  and  the  contents  have  been  emptied  into  a  large 
press,  then  begins  the  business  of  pulling  the  berries 
from  the  stalks.  The  grapes  are  thrown  with  shovels 
on  large  square  wire  nets,  and  then  moved  about  with 
the  hands  until  all  the  berries  have  fallen  through  the 
meshes  into  the  press  below.  The  stalks  are  then  kept 
apart  for  awhile.  When  a  press  is  sufficiently  filled,  a 
number  of  men  stop  in  and  tread  the  berries  with  theiz 
naked  feet.  This  they  do  to  the  sound  of  munc  of  the 
darionetto  or  violin.  They  dance  regular  eonlredaniu 
notil  the  pulp  has  been  trodden  throuxb.  The  pulp  is 
then  shovelled  upon  a  heap  in  the  middle  of  the  press — 
the  pressmen  dance  round  it.  and  at  each  stop  throw 
with  uplifted  leg  a  little  of  the  p^  from  the  heap{  upon 
the  ring  in  which  they  dance.  When  the  heap  u  quito 
dispersed,  the  contredantet  begin  again,  and  so  on  until 
the  pulp  is  perfect.  The  must  is  £awn  off  at  intervals 
and  put  into  the  vat. 

The  fermentation  vats,  being  thoronghly  cleaned,  and 
sponged  with  brandy,  arefllled  with  the  mixture  of  juice, 
stalks,  skins,  and  kernels;  each  vat,  if  possible,  the  same 
day,  and  then  left  at  absoluto  rest  until  the  wine  is 
formed.  The  time  required  for  the  vinification  in  good 
yean  is  not  more  than  four  or  five  days.  The  time  for 
,  drawing  the  wine  from  the  vats  is  determine  by  experi- 
enced persons  ;  and  in  order  to  preserve  the  quality  the 
filing  of  the  wine  into  the  barriquet  must  be  completed 
in  three  days  at  the  utmost.  The  barriques  are  then 
closed,  where  it  remains  for  four  yean  before  it  is  put  in 
bottles,  and  may  be  drank  when  fix  yean  old.  But  in 
th^  respects  each  vintage  has  its  own  peculiarities. 
This  is  the  ordinary  type  of  the  vintage  and  vinification 
of  the  MMoo,  although  variations  are  observed  in  different 
localities. 

The  M^oc  has  £0,000  hectares  of  vineyards;  the  yield 
of  the  whole  may  be  about  five  million  bottles.  When 
these  are  distributed  over  the  commerce  of  the  whole 
world,  it  becomes  apparent  how  small  a  quantity  each 
can  obtain,  and  how  enormous  must  be  the  substitntion 
which  the  trade  of  Bordeaux  and  other  places  makes  of 
nnchused,  and,  indeed,  of  any  kind  of  wine,  whether  from 
Bordeaux  or  other  i«rts  of  France,  for  M6doc.  The 
Graves,  another  district,  occupies  the  heights  in  Oie  im- 
mediato  vicinity  of  Bordeaux.  The  wines  obtained  are 
of  greater  boiU',  deeper  colour,  and  more  spirituous  than 
those  of  the  Ili^doc,  and  resemble  much  more  the  wines 
of  Burgundy.  Tho  production  of  white  prevails  over  reds. 
The  first  auaUty  is  that  of  Chateau  Hant-Brian,  distant 
about  six  kilometres  firom  Bordeaux.  The  mode  of  ctdti- 
ration  followed  in  the  Graves  is  peculiar,  although  the 
vinificatioD  is  the  same.  The  principal  vines  are  the 
Oroividure  and  the  Vidurt  Sautignone,  together  with  the 
MalUeand.  Craehitut,  The  Sauteme  district  extends  on 
the  left  bank  of  tho  Loire,  in  the  neighbourhood  of 
Lan^en.  Its  centre  is  Bazas,  and  its  eastern  termination 
Captieux.  It  is  a  series  of  beautiful  hiUs,  rising  gradually 
from  the  Loire  towards  the  south  and  west,  many  of 
them  having  eastern  and  othen  northern,  most  of  them 
western  exposures.    They  are  intenpened  with  woods 


and  a  little  cultivated  meadow-land.  The  visea  plantri 
are  almost  exdosivelT  of  white  grapes.  Thej  ai«  piv> 
ticularly  two  in  number,  namely,  the  S^millon  and  th« 
Sauvignone,  mixed  here  and  there  with  a  little  mn>- 
catel.  It  is  calculated  that  the  S6millon  occapiea  two- 
thirds  of  the  surface ;  the  other  third  is  occupied  b  j  the 
Sauvignone.  The  vintage  is  altogether  different  fztm. 
the  vintage  in  any  other  part  of  the  world,  for  the  grapes 
are  allowed  to  hang  until  they  are  ripe  and  rotten,  u^ 
then  thev  are  collected,  berry  by  ber^,  only  snch  berries 
being  taken  as  fully  answer  to  the  deacriptiaii  of  rne 
and  rotten.  By  means  of  the  subsequent  treatment  of  the 
grape  a  must  is  obtained  which  is  exquisitely  aweet;  this 
sweetness  remains,  to  a  great  extent,  throoghont  Qie 
whole  life  of  the  vine.  The  principal  growths  of  the 
district  are  the  Barsacs,  Sautemes,  and  Bommes.  From 
the  heights  of  Sauteme,  and  from  the  castle  of  Tqaem,  a 
most  splendid  view  of  the  valley  of  the  Loire  is  obtained. 
It  is  one  of  the  finest  landscapes  in  Europe. 

Those  vines  of  the  Girondes  which  are  called  wiaea 
of  &e  hill  sides,  or  "  Yins  de  Cdtes,"  are  obtained  oo  a 
chain  of  hills  which  extend  along  Uie  right  bank  of  the 
Qaronne  from  Ambarez  to  St.  Croiz-du-Mont.  The 
northern  part  of  this  district  produces,  in  general,  winai 
of  a  dark  colour,  sometimes  hard  and  rough  at  first,  but 
ameliorating  with  age.  In  the  southern  paii,  only  little 
red  wine  is  made,  but  much  white  wine  of  a  dry  qnahty, 
called  "  wine  of  the  little  hill-sides."  Under  this  latter 
denomination,  the  Bordeaux  trade  includes  also  the  wines 
of  the  right  bank  of  the  Dordogne,  from  BonrK,  which 
is  about  20  kilometres  north  of  Bordeaux,  to  Fransac^ 
which  is  about  24  kilometres  north-east  of  BordeaBx. 
Among  all  these  wines,  the  most  celebrated  are  those 
which  are  grown  in  the  community  of  St.  TCtnil^ati  aad 
generally  named  after  that  district.  The  sorroosding 
districts  give  also  wines,  but  less  fine  than  those  of  St. 
Emilien.  The  vineyards  occupy  1,041  hectarea.  The 
town  was  a  stronghold  of  the  Knights  TempUr,  aaJ  at 
their  churches  and  order-houses  innumerable  ruins  exist, 
intenpened  with  inhabited  houses.  The  varieties  of 
grapes  in  this  district  are  the  Noir  dt  Frettae,  the  MtrUt, 
and  the  Bouchet,  or  Cabtmtt.  The  vine  here  is  trained 
from  blind  canes.  It  is  arranged  so  as  to  hare  aevetal 
arms,  and,  on  the  whole,  this  mode  of  cultivaticn  is 
very  similar  to  the  so-called  basket  cultivation  of  the 
Rheingau.  The  catting  is  performed  in  November  and 
December.  The  turning  of  the  soil  is  mostly  done  with 
the  hoe,  but  in  some  large  properties  tha  plough  is  used, 
as  in  the  M€doc ;  the  vines  are  tied  to  stakes,  which  hen 
bear  the  peculiar  name  of  carauonna.  When  the  aboots 
are  well  developed,  the  superfluous  ones  are  cut  off.  The 
yoang  planted  vines  commence  bearing  fruit  in  the  fifth 
year ;  in  the  sixth  they  are  supposed  to  be  in  faO 
bearing.  A  hectare  of  the  best  vmeyards  yields  aboat 
six  bamques,  that  is,  thirteen  and  a-half  hectolitzee  per 
hectare.  The  common  vineyards  yield  double  that 
quantity.  The  vintage  generally  takes  place  from  the 
15th  of  September  to  the  10th  of  October.  As  all  opera- 
tions are  here  performed  with  great  care,  an  average  of 
good  wine  is  produced,  which  is  generally  easily  soU. 
Most  of  the  St.  Emilien  at  present  goes  to  Belgium, 
Holland,  Denmark,  and  Sweden;  the  second-clus  i> 
largely  imported  to  Fans. 

St.  Emilien  is  the  centre  of  a  district  called  the 
Liboumais,  of  whioh  Liboume  is  the  principal  tows. 
Towards  the  iorth-west  the  Liboumais  is  marked  off  by 
the  river  Isle.  On  the  other  side  of  this  river  is  the  dis- 
trict called  Fronsadais,  of  which  the  principal  town  is 
Fronsac.  To  the  north-east  of  the  Fronsadais  is  the 
Blayais,  which  has  the  town  of  Blay  e,  a  fortress  lying  on 
the  banks  of  the  Oironde,  for  its  centre.  The  Blayais, 
therefore,  lies  opposito  the  M6doc,  on  the  banks  of  the 
Oironde.  In  these  districts  considerable  quantitiea  of 
red  and  white  wines  are  produced ;  none  of  these  are 
classified,  but  many  of  thorn,  especially  in  good  years, 
are  very  useful.  Large  quantities  are  exported  nndrr 
various  names,  particoJarly  across  the  Atlantic. 
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POETLAND  BREAKWATBE. 

A  few  fiacts  connected  with  this  great  strnctnta,  are 
'worth  recording. 

The  breakwater  extends  for  a  mile  and  five-eighths 
from  the  east  side  of  the  island  of  Portland,  and  shelters 
from  everv  wind  an  area  of  2,100  acres  of  water,  1,290 
of  which  have,  at  low  tides,  a  depth  ranging  from  fire 
to  eleren  fithoms.  It  consists  of  an  inner  breakwater, 
1,900ft.  in  length,  divided  from  an  outer  or  isolated  break- 
•water  6,200ft.  in  length,  by  an  opening  400ft.  wide.  The 
ivhole  is  built  in  nine  to  ten  fathoms  of  water,  the  ma- 
terial used  being  rough  blocks  of  Portland  stone,  quarried 
1>j  convicts  from  the  shore  close  by.  This  was  loaded 
into  trucks,  which  were  run  out  on  a  scaffolding  and 
tipped  into  the  sea,  the  scaffolding  being  pushed  forward 
as  the  reef  of  rooks  rose  above  the  water.  The  inner 
'breakwater  has  been  built  with  dressed  stone  into  a 
finished  sea-wall,  the  surface  of  which  is  two  broad  road- 
'ways,  the  outer  raised  above  the  inner  on  archil  recesses, 
for  the  reception  of  Gbvemment  stores. 

The  two  sections  make  an  obtuse  angle,  and  the  ontlet 
occurs  Just  before  the  angle  of  turning  north,  being  so 
placed  that  ships  going  to  sea  in  a  northerly  'wind  can 
pass  at  once  uirough  the  opening,  and  take  a  fair 
breeze  down  Channel.  The  outer  breakwater  is  a 
mere  low  line  of  rugged  blocks  of  stone,  riiowin'g 
above  the  sea  just  as  they  were  tipped.  At  the  east 
end  of  the  inner  breakwater  there  is  a  circular  granite 
fort,  which  immediately  defends  the  channel  of  passage ; 
and  at  the  extreme  north  end  of  the  outer  part  of  the 
'work  there  is  a  fortress,  yet  te  be  made  complete  by  a 
-  sheathing  of  heavy  armour  plates ;  besides,  me  break- 
"water  is  defended  by  most  powerful  batteries  on  shore. 

The  breakwater  is  nearly  90ft  high  in  places,  and  300ft. 
wide  at  the  base.  It  is  made  up  of  nearly  six  million 
tons  of  stone,  which,  if  built  into  a  solid  column  of  100ft. 
in  diameter,  would  overtop  the  behest  Alp.  Another, 
and,  indeed,  the  chief  marvel  and  mfficulty  of  the  under- 
taking was  the  erection  of  the  scaffolding,  of  which,  of 
coarse,  there  now  remains  no  trace.  It  must  be  described 
as  a  wooden  railway  viaduct  of  the  most  massive  kind, 
toilt  a  mile  and  a-half  out  from  the  shore,  in  from  50ft.  to 
60ft.  of  rough  sea  water.  Every  timber  had  to  be  made 
'Waterproof  and  wormproof  by  the  hydraulic  forcing  of 
creosote  into  the  pores  of  the  wood,  and  when  this  was 
done  a  huge  pile  was  made  of  nine  or  ten  timbers  bolted 
together  in  one  mighty  sptu'  of  eight  or  nine  tons,  some 
2ft.  or  3ft.  square.  Tipiied  with  an  iron  screw,  this  was 
lowered  into  the  sea  till  it  rested  on  the  bottom,  when  it 
'was  worked  round  by  a  capstan  till  the  screw  had  bitten 
8ft.  into  the  clay.  Three  or  four  of  these  piles  were  set 
at  a  time,  and  at  once  bolted  together  by  many  'wrought 
iron  tie-rods  and  powerful  cross-timbers  and  under- 
trosses,  till  the  mass  was  strong  enough  to  cany  Uie 
trucks  of  stone  for  tipping  in.  The  top  of  the  scaffolding 
'was  30ft.  above  the  water,  or  90ft.  above  the  ground.  In 
the  construction  of  the  North  Fort,  these  piles  were  set 
in  two  circles  of  112ft.  and  224ft.  in  diameter,  upon 
which,  as  on  a  hu^e  dial,  moved  a  wrought-iron  radial 
"  traveller,"  dragging  the  feeding  trains,  each  with  firom 
sixty  to  eighty  tons  of  stone  in  tow,  stopping  them  over 
the  exact  spot  where  more  "tipping"  was  required, 
when  the  wagons  rose  on  end,  and  poured  their  blocks 
into  the  sea.  Thus,  a  great  mound  was  heaped  for  the 
foundations  of  the  North  Fort,  an  island  in  the  sea,  of 
140,000  tons  of  solid  stone,  and,  'with  the  fortifications, 
100ft.  high,  400ft.  in  diameter  at  the  base,  and  200ft. 
at  the  summit.  At  every  tide  the  divers  went  down 
to  level,  as  well  as  they  could,  the  masses  tipped  in, 
and  to  report  that  a  litUe  more  stone  was  needed  here 
or  there,  as  the  case  might  be._  This  North  Fort  is 
in  three  stories,  one  of  magazines,  two  of  casemated 
batteries,  and  the  armament  will  be  sixty  guns  in  all. 
The  whole  structure  appears  from  above  a  ring  of 
granite  100  ft.  thick,  enclosing  a  centre  courtyard,  into 
which  look  the  officers'  quuten  aad  men's  tmiraok 


rooms.  According  to  the  Timet,  the  first  idea  of  a  break- 
water at  Portland  appears  to  be  due  to  Mr.  John  Harvey, 
portmaster  at  Weymouth,  who  u^^  it  upon  the  Aa> 
miralty  so  Car  back  as  1794.  Its  history  from  that  time 
is  a  histoty  of  select  committees,  and  minutes,  and  votes. 
First  of  all  we  find  a  select  committee  of  the  House  of 
Commons  in  1843  recommending  the  subject  of  harbours 
of  refuge  to  the  attention  of  the  GKivemment ;  then,  in 
1844,  a  Treasury  minute.  Sir  Bobert  Peel  being  in  office, 
recommending  the  appointment  of  commissioners  to 
inquire  into  eligible  situations ;  then  commissioners, 
with  Admiral  Sir  Byam  Martin  at  the  head  of  theiii| 
appointed,  and  delivering  in  their  report  the  same  year, 
recommending  harbours  of  refuge  being  formed  at 
Dover,  Portland,  and  Seaford,  and  giving  preference  to 
the  places  in  the  order  in  which  they  are  named ;  then, 
in  1846,  surveys  were  made,  and  the  case  farther  and 

Srofessionany  reported  on  by  Bendel ;  and,  finEdly,  Par- 
amentary  powers  were  obtained  for  the  purchase  of 
land,  &o.,  and  the  preliminary  works  were  begun  in 
August,  1847,  Bendel  being  engineer-in-chief,  and  Mr. 
(now  Sir  John)  Coode  resident  engineer.  On  the  death 
of  Bendel  in  1856,  Sir  John  Ooode  became  engineer-in- 
chief^  and  has  so  continued,  though  for  the  last  few 
years  the  work,  which  was  at  first  imder  the  Board  of 
Trade,  has  been  altogether  in  the  hands  of  the  Ad- 
miralty, and  of  the  Director  of  the  Works  to  the 
Board,  lieutenant-Colonel  Clarke,  R.E.,  C.B.  The 
total  cost  of  the  breakwater  and  harbour  works,  including 
the  coaling  establishment,  jetties,  and  waterworks,  has 
been  £1,033,600,  a  sum  which  represents  money  paid  out 
of  the  nation's  pocket  to  contractors  and  others,  and  has 
nothing  whatever  to  do  'with  the  worth  of  the  oonviot 
labour  extensively  used  on  the  works. 


HOTSS   OH   ABT. 

• 


A  portion  of  the  historical  galleries  in  the  Oh&teau  at 
Versailles  has  been  opened  to  the  public  since  the  pro- 
rogation of  the  Assembly. 

The  death  is  annonnoed  of  M.  Charles  Duron,  one  of 
the  ablest  enamellers  on  gold  in  France.  This  artist 
passed  through  great  difficulties  during  the  early  portion 
of  his  career,  but,  like  Bernard  Falissy,  he  was  not  only 
utterly  devoted  to  his  art,  but  confident  of  final  success, 
and  the  Great  Exhibition  of  1851,  by  bringing  his  work 
to  the  knowledge  of  what  may  almost  be  allied,  without 
exaggeration,  the  whole  civilised  world,  created  for  him 
a  high  reputation.  In  1867  the  exhibition  of  his  works 
again  added  largely  to  his  fame;  and,  lastly,  those 
which  he  exhibited  at  the  International  Exhibition  last 
year  attracted  great  attention  and  were  univarsally 
recognised  as  of  very  high  character. 

The  keeper  of  the  Luxembourg  Gallery,  M.  de  Chen- 
nevi^res,  has  j  ast  issued  a  new  edition  of  the  catalogue  of 
ijiat  collection,  which  has  baen  sadly  wanted  for  years. 
It  is  surprising  how  slowly  this  museum  has  thrown;  in 
1750  it  comprised  nearly  one  hundred  works,  and  at  the 
present  it  possesses  but  361.  Daring  the  last  ten  years 
the  increase  has  only  averaged  twelve  works  a  year.  It 
must  be  remembered,  however,  that  the  collection  is 
made  up  of  the  choicest  works  of  living  artists,  and  that 
on  their  death,  or  shortly  after,  the  works  are  removed 
to  the  Louvre.  M.  Chenneviires  pleads,  in  his  intro- 
duction to  the  catelogne,  for  the  pictures  and  sculpture 
to  be  left  in  the  Luxembourg  galleries  for  five  years 
after  the  death  of  an  artist ;  and,  when  we  consider  the 
great  attraction  of  the  productions  of  a  celebrated 
artist  immediately  after  his  death,  this  course  would 
probably  be  more  acceptable  than  removing  them 
at  once  to  the  great  galle^  of  the  Louvre.  The  keeper 
also  proposes  the  addition  to  the  collection  Of  works  by 
eminent  foreign  living  artists.  ^  ^^  (jOOQ  IC 
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8eiWie«  SximikatiOBl. — The  following  minute  hu 
recently  been  iBsaed  by  the  Right  Honourable  the  Lords 
of  the  Committee  of  Her  Majesty's  Most  Honourable 
IVivy  Council  on  Education  at  South  Keniin^n,  the 
19th  day  of  July,  1872 : — "  My  Lords  consider  the 
memorial  of  the  Council  of  the  Union  of  Lancashire 
had  Chediire  Lutitutes.  They  direct  that  paragraph 
42,  aab-section  'A,'  of  the  '  Science  Directory '  {26ui  eoi- 
tion,  November,  1871),  shall  be  modified  as  follows : — 
For  '  persons  in  the  receipt  of  salaries  not  large  enough 
to  render  them  liable  to  the  income-tax,  as  some  descrip- 
tioDS  of  clerks,  shopmen,  &c.,  read  'persons  in  the  receipt 
of  leas  than  iS200  per  annnm  from  all  sooicea.' " 

The  XoBt  Cenis  Tunnel. — A  great  deal  of  indignation 
ia  expressed  just  now  by  the  Italian  press  in  consequence 
of  the  prepaitttions  now  being  made  at  Modena  by  the 
French  military  aotboritieg  for  forming  large  chamber* 
at  the  entrance  to  the  tunnel,  which,  in  case  of  war, 
would  be  filled  with  powder  and  fired,  so  that  in  this 
manner  all  communication  weuld  be  cut  off  with  Italy, 
via  the  Mont  Cenis  TunneL  The  Beforma,  a  liberal 
ioum^  of  Some,  in  a  leading  article  entitled  "The 
Neutrality  of  the  Mont  Cenis  Tunnel,"  declares  that  this 
work,  the  triumph  of  so  many  years'  patient  studv  and 
indefatigable  laMur,  should  be  respected,  and  not  liaUe 
to  be  deetvoyed  in  a  few  seconds  at  the  whim  of  one 
man. 

InT«ittlo&  Blglit>. — "If,"  lays  the  Hon.  Horace 
Qreeley,  "  indestructible  foundation  of  the  right  of 
property  ia  labour,  then  the  right  of  Eliaa  Howe  to  that 
combination  which  gives  practical  existence  and  value 
to  the  sewing-machine  ia  aa  perfect  as  any  right  of  pro- 
perty. The  craftsman  merely  fashions,  adopts,  or  re- 
casts materials  Which  may  be  regarded  in  some  measure 
the  common  property  of  manlond,  while  the  inventor 
builds  into  void  space,  and  adds  potentially,  by  his  own 
cceation,  to  the  enduring  wealth  of  nations.  I  cannot 
perceive  why  his  right  of  property  is  not  as  perfect,  and 
even  more  pervading,  than  that  of  the  maker  of  a  loco- 
motive, oruie  grower  of  grain.  I  have  considered  what 
haa  been  urged  in  favour  of  a  restriction  of  this  class  of 
property  to  the  material  being  wrought,  and  the  argu- 
ment seems  to  me  absurd.  The  inventor  labonn  to 
perfect,  not  a  single  locomotive,  but  all  future  locomo- 
tives, and  to  maJto  them  leas  costly  or  more  efBoient. 
When  completed,  the  machine  may  bum  to  ashes,  yet 
BO  one  voold  saj^  that  his  laboun  have  been  in  vain. 
Aa  to  the  abolition  of  patent  systems,  which  has  been 
advocated  by  some  eminent  men,  I  shall  be  more  recon- 
ciled to  it  when  I  am  assured  that  this  act  will  be 
awifUy  followed  by  a  repudiation  of  all  rights  of  property, 
or,  more  strictly,  of  all  legal  guarantees  and  defences  of 
such  right*.  Whenever  the  laws  of  my  country  refuse 
to  protect  the  inventor  and  author,  they  should,  in 
simple  consistency,  bid  the  land-holder,  the  bond-holder, 
and  the  merchant '  Take  care  of  yourself,  and  all  you  c^ 
your  own.'  The  title  to  wild  lands,  granted  by  a 
iBuropean  monarch  who  never  saw,  and  knew  not  how 
to  bound  them,  cannot  be  better  than  that  of  Whitney 
to  the  cotton  ^[in,  or  that  of  Daguerre  to  photography. 
When  these  rights  are  snccessfuly  denied,  no  rights  of 
property  will  be  secure.  I  acknowledge  all  property  is 
nela  snoordinate  to  the  dictates  of  the  nation^  well- 
being,  and  I  only  insist  that  intellectual  property  should 
be  recognised  by  law  as  standing  on  a  common  founda- 
tion wiui  other  property,  and  equally  accorded  the  pro- 
tection of  the  State,  and  the  respect  of  all  who  hold  pro- 
perty no  robbery,  but  justiy  entiUed  to  defence  and 
uppott  fiom  the  wise  and  the  good." 


Beetroot  Sngar  in  California The  Sacraments  Btit 

Sugar  Company  have  expended  in  buildings,  siaduaay, 
and  640  acres  of  choice  land,  22S,0OO  dollaii.  The;  km 
rented  other  lands,  and  have  sown  with  beet  flili  nan 
1,100  acres,  from  which  thev  hope  to  get  an  avenge  i 
10  tons  of  beet  per  acre.  The  meftoda  of  cnltnie  cm  ti 
improved  in  California ;  deep  ploagUng  is  as  yet  lai^ 
understood,  and  thus  the  real  weaMi  and  pndidif 
power  of  the  soil  is  not  ntilised,  bat  it  is  stated  thii  tb 
beet  here  vields  a  larger  per-centage  of  sugar  this  ii 
Europe,  wnich,  considering  the  fcTonraUe  cfimite  nd 
rich  soU,  is  not  surprising.  The  fleld-wok  snd  geso! 
culture  is  done  by  Chinese.  The  beeta  are  sowal^i 
machine  in  rows ;  are  thinned,  weeded,  snd  doK  i; 
hand.  The  Chinese,  who  work  in  gangs,  receive  in 
dollars  per  week ;  for  this  they  fbed  tiiemsdvcs,  Ai 
company  paying  a  cook  for  every  thirty  bmb;  ftfj 
furnish  also  bedding  and  cooking  nteasili.^  Hi*  LM 
acres  planted  will  employ  the  &ctorT  nboot  eicht  bmbA^ 
and  it  is  hoped  to  turn  out  10,000  tauneii  of  sugar  tbs 
year.  Only  the  whitest  sugar  is  made ;  a  ton  of  M 
ought  to  yield  a  barred  of  sugar.  The  rsfnas  of  the  lets 
is  given  to  cattie,  and  it  is  found  very  valuaUe  fiir  &it» 
ing.    It  ia  also  much  naed  for  this  in  Fnmoe. 

The  TradestoB  Snloalen.— Dr.  Stevanaon  ICioM 
of  Edinburgh,  and  Dr.  W.  J.  Maoqnom  BankiM. « 
Glasgow  University,  have  mhmitted  to  the  ima^ 
companies  of  the  oity  the  foUowimt  itUtrim  report,  m 
Gla^ow,  Srd  August,  1872:— "We  hereby ceitiftr th*, 
in  accordance  with  instructions  received  from  the  in 
insurance  companies  interested  in  the  leas  and  JuMp 
sustained  in  \£b  explosion  and  fire  which  ooconed  in  at 
Tradeeton  Flour  Ikulls  and  Granariea  on  the  Wh day* 
July,  we  have  made  a  searching  investigatioo  inlou 
the  circumstances  connected  with  this  disastroni  tSia, 
and,  having  inspected  the  premises,  oxamined  aU  nei* 
sary  witnesses,  visited  other  mills,  and  inquired  into  w 
history  of  other  exploeions  of  a  like  natoie,  we  ^ 
arrived  «t  the  following  conclusions : — lit  l^*} 
primary  cause  of  the  explonon  and  fire  was  the  aodaav 
stoppage  of  the  feed  of  one  of  the  pair  of  stones  cBgi(> 
in  we  grinding  of  sharps,  which  led  to  the  stones  bee» 
ing  highly  heated  and  striking  fire.  2nd.  ^Oi^tteB 
thus  generated  ignited  the  findy-divided  <lo^^^7* 
diffused  through  the  air  in  the  exhaust  conduits,  sad  tw 
passed  on  to  the  exhaust-box.  3rd.  That  the  laddeaai*- 
bustion  of  the  dust  diffused  through  the  air  wouipn- 
duce  B  very  high  temperature  in  the  gaseous  modm*'' 
that  combustion,  and  this  would  necessarily  w  ""^ 
panied  by  a  great  and  sudden  increase  of  P'^'SJ',?: 
bulk— constituting,  in  &ct,  an  exploaion.  4th.  ^^^ 
first  effect  of  this  explosion  would  De  to  bunt  the  a"** 
box,  and  aUow  the  diffusion  of  the  dust  »» J!^ 
throughout  the  atmosphere  of  the  ^hole  mill.  «■»>■" 
be  observed  that  all  the  parts  of  the  mill  wan  a  <>P 


munication,  by  means  of  efevaton,  hatohwavs,  sad  ow 
passages,  through  which  fiame  would  readily  Pj**  **: 
also  in  other  puts  of  the  mill  various  pioeeeeei  «»• 


produced  luge  quantities  of  oembnstililej* 
liat  this  communication  of  the  llama  tbnxor''" 


5* 


which 

dth.  That 

the  atmosphere  of  the  whole  mill  was  the  csaee  ^^ 
second  explosion,  by  which  the  gable  walls  •°*J™j 
out,  the  inill  was  reduced  to  ruins,  and  ail  the  wooovw 
set  on  fire.  6th.  That  the  stores  or  graiuriee  woe  ■ 
fire  to  partly  by  the  flame  and  fire  from  the  milUn^J 
along  the  gangways,  and  partly  from  the  J^^ 
materials  frjling  tlirough  the  almighta.  ^  ,^?JL. 
explosive  or  other  foreign  material  was  need  in  tw  ^"^ 
facture  of  the  flour,  and  we  found  the  •'"""■'"Muoe 
injured.  8th.  That  we  have  not  been  able  to  b**"*^ 
on  the  part  of  the  proprietors  of  the  miliar  of  W"" 
their  employment,  as  every  precaution  ''"""^Tuiufl 
was  useiL  In  a  subsequent  report  we  ""^^^^^ITS^ 
the  information  which  has  led  us  to  thefiiwp^^jii 
dusiona,  and  the  m^ana  whidi  we  ooniider  o''|*^ 
avert  nniilar  fiiea  anii  explofnooi  £gr  the  b^f" 
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Mm-Urttt,  AMphi,  Londm,  W.C. 


AnroTnircEMEBTs  bt  the  couhcil. 


mr  IS  QTrsxirBLAin). 

The  Secretory  of  State  for  the  Colonies  has 
forwarded  to  the  Council  the  following  despatch 
from  the  Governor  of  Queensland,  enclosing  a 
Report  from  the  Secretary  of  Puhlic  Lands,  on 
the  subject  of  the  recent  discoveries  of  tin  in  that 
Colony : — 

I%e  Marquu  of  Kormanby  to  the  Earl  of  Kimhtrlty. 

GavernmeDt-hnnn),  Rrlibane, 
10th  July  J87a. 

Mt  Lobs, — ^In  compliance  ■with  the  promise  conveyed 
in  my  deapatch  No.  43, 1  have  now  the  hononr  to  for- 
ward to  yonr  Lordship  a  report,  whioh  I  have  received 
from  the  Secretary  of  Public  lAnda,  on  the  subject  of 
the  tin  discoveries  in  this  Colony. 

The  report  is  an  elaborate  one,  and,  I  believe, 
thoroughly  to  be  relied  upon  ;  and  as  the  new  industry  is 
likely  to  prove  of  great  importance,  I  would  venture  to 
uaggeik  to  your  Lordship  that  it  might  be  desirable  that 
H  ahoold  in  aome  way  ]}e  brought  under  pnhlic  notice. 

I  have,  &c., 
(Signed)  Nokxakbt. 

The  Right  Bon.  th*  £arl  ofKlrabcrley,  tn. 

Mr.  Ortgory  to  thi  Seertlarff  fur  Public  Lands. 

Mineral  Linds  Office,  Stanthorpe, 
2nd  Juljr,  1072. 

Sib, — In  pursuance  of  the  instructions  conveyed  in 
yonr  memorandum,  dated  18th  ult.,  I  have  the  honour 
to  furnish,  for  the  information  of  His  Excellency  the 
Qovemor,  a  report  on  the  tin  fields  at  the  head  of 
the  Severn  river,  in  the  district  of  Darling  Downs 
Soath. 

The  general  geographical' area  of  the  stanniferous 
coimtry  within  the  Colony  of  Queensland,  so  far  as  is  at 
present  known,  appears  to  be  comprised  within  the 
following  limits :— Commencing  on  the  main  dividing 
range,  between  the  Eastern  and  Western  AVators  at 
Lucky  Valley  goldflelds,  near  the  head  of  the  Conda- 
raineriver,  the  northern  boundary  extends  in  awest-south- 
westerly  direction  for  about  twenty-fivo  miles,  pfuising 
fifteen  miles  south  of  the  town  of  Warwick,  to  the 
hMd  of  Pike's  Ureck,  on  the  Pikcdal  Run ;  from 
thia  point  it  is  bounded  by  a  slightly  curved  line, 
extending  soiith  about  20  miles  to  the  Severn  rivor,  three 
miles  below  the  Ballandcan  Head  station,  where  it  bends 
wmth-east  for  12  miles  further,  mectinf;  the  boundary  of 
New  South  Wales  at  the  Tenlcrfidd  Run  ;  from  thonce 
the  crest  of  tho  watershed  which  forms  the  boundary 
between  the  two  colonies  embraces  it  in  a  north-easterly 
and  easterly  direction  back  to  Lucky  Valley,  the  area 
comprised  Weing  in  round  numbers  650  square  miles  in 
extent.  Of  this  area,  however,  only  about  225  square 
milea  have  hitherto  been  found  sufficiently  rich  in  tin 
ore  to  pay  for  working,  and,  consequently,  it  is  with 
tefoence  to  thia  latter  portion  that  my  attention  haa 


been  especially  directed,  although  there  are  several 
instances  of  tin  being  found  in  payable  quantities  be- 
yond these  limits. 

The  physical  and  geological  character  of  nearly  the 
whole  of  the  area  described  is  that  of  an  elevated  granitic 
table-land,  intersected  by  ranges  of  abrupt  faUls,  the 
highest  limits  of  which  being  about  3,000  feet  above  the 
sea,  its  eastern  escarpment  forming  the  watershed  of  the 
Clarence  river,  the  northern  that  of  the  Condamine,  and 
the  south-western  the  Severn  and  Hclntyre  rivers. 

The  passes  and  gorges  whence  these  nvem  issue  from 
the  elevated  granitic  country  are  mostly  very  steep  and 
rugged,  and  difficult  to  traverse,  especially  to  tiie  north 
and  eastward. 

Of  the  rivers  and  watercourses  which  intersect  thia 
tract  of  country,  it  will  be  only  necessary  for  present 
purposes  to  refer  to  the  Severn  and  its  tributaries,  as  it  is 
on  them  that  by  for  the  greater  portion  of  mineral  wealth 
is  found. 

The  principalhead  of  the  Severn  is  the  stream  known  as 
Quart-pot  Creek,  which,  with  its  numerous  tributaries,  the 
Funker's-gap  Creek,  Four-mile,  Law's,  Ten-mile,  Sugar- 
loaf,  and  'Thirteen-mile  Creeks,  drain  the  eastern  portion 
of  the  district,  comprising  fully  one-half  of  the  country 
at  present  occupied  by  selections ;  while  the  northern 
head  of  the  Severn,  better  known  as  the  Broadwater,  has 
for  its  tributaries  Spring  Creek,  Reeves'  Qully,  Hardy's 
and  Cannon  Creeks. 

Again,  to  the  westward,  several  waterconrsea,  known 
as  the  Ten,  Thirteen,  Fifteen,  and  Twenty  mile  branches 
of  Pike's  Creek,  flow  westerly  into  a  metamorphic  for- 
mation in  about  seven  or  eight  miles,  when  the  tia- 
bearing  country  terminates. 

The  majority  of  these  watercourses  rise  in  open  sandy 
or  rocky  hollows,  or  shallow  valleys,  having  at  thmr 
commencement  very  little  fall  in  them,  and  in  ordinary 
seasons  are  well  supplied  with  water,  several  being  aU 
but  permanent  streams,  the  main  channels  containing 
numerous  large  pools  and  sheets  of  water — ^in  some 
instaneos  over  a  quarter  of  a  mile  in  length. 

The  fall  of  tho  country  from  their  sources  to  Ballan- 
dean  head  station,  an  average  distance  of  20  miles,  may 
bo  roughly  estimated  at  from  100  to  600  feet,  and  in  a 
few  instances  fully  1,000. 

The  portion  of  the  district  over  which  the  principal 
deposits  of  tin-ore  are  distributed  is  that  comprised  by 
the  watershed  of  the  Severn  River  down  to  Ballandean 
station,  with  the  exception  of  about  six  miles  of  tho  ex- 
treme southern  head  of  Quart-pot  Creek  and  Accommo- 
dation Creek,  both  of  which  hitherto  have  not  been  found 
to  yield  payable  ore. 

The  richest  deposits  have  been  found  in  the  stream 
beds  and  flaviatUe  flats  on  their  banks,  the  payable 
ground  varying  from  a  few  yards  to  five  chains  in 
width,  occasionally  broken  by  rorky  bars ;  but  even  in 
these  instances  large  deposits  are  frequently  lodged  in 
the  pockets  and  crevices  between  the  granite  bomdeiB. 
The  aggregate  length  of  these  alluvial  btuids  may  be 
taken  at  about  140  miles  on  the  Severn  waters,  with 
about  30  more  on  the  tributaries  to  Pike's  Creek. 

A  very  careful  inquiry  and  personal  examination  of  a 
number  of  the  various  workings  that  have  been  com- 
menced within  tho  last  few  weeks,  establishes  a  ven  foir 
data  upon  which  to  estimate  tho  probable  yield  of  ore. 
This  may  now  with  a  tolerable  degree  of  certainty  be 
stated  at  an  average  of  ton  tons  per  linear  chain  of  the 
creek  beds.  In  some  instances  this  has  been  found 
to  extend  to  30  tons  per  chain;  but  allowing  for  frequent 
interruptions  by  rocky  bars,  it  will  be  safer  to  adopt  the 
first-mentioned  yield  as  a  Uir  standard,  upon  which  to 
base  an  estimate  of  the  amount  of  mineral  that  it  is 
probable  will  be  raised,  within  the  next  few  years,  from 
alluvial  working  alone. 

Of  the  stanniferous  lodes  or  veins  it  is  impossible  at 
present  to  speak  with  any  degree  of  certainty ;  the  two 
principal  ones  as  yet  discovered  are  near  Ballandean  Head 
Station,  and  at  an  outlying  reef  of  red  granite,  rising  up 
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in  tbe  midat  of  metamorphio  dates  and  aandatone,  at  a 
■pot  known  as  the  "  Bed  Bock,"  and  aitnate  abont  six 
miles  apart,  in  a  north  and  south  direction ;  the  other 
crosses  the  Severn  aereral  times,  at  the  point  where  the 
tin  was  first  discovered,  and  the  laud  selected  by  Messrs. 
Oreenap  and  others. 

These  lodes  or  veins  have  as  yet  been  bnt  very  partially 
tested ;  it  would,  therefore,  be  prematuio  to  give  any  de- 
cided opinion  on  them ;  they  may,  however,  prove  the 
BOHTce  of  an  amount  of  wealth,  the  production  of  which 
would  extend  over  many  years.  There  are  also  a  number 
of  smaller  lodes  or  veins,  some  of  which  I  have  not  been 
able  personally  to  inspect ;  the  most  promising  appear  to 
be  on  Law's  Gully,  on  the  claims  of  the  Blue  Mountains 
Mining  Company,  as  well  as  on  Quart-pot  and  Sugar- 
loaf  Creeks ;  they  run  in  parallel  lines,  bearing  about 
north  60"  east,  commencing  from  near  the  boundary  of 
New  South  "Wales,  opposite  the  Euby  Creek  diggings 
in  that  colony,  and  again  near  the  Broadwater,  at  a  spot 
about  a  mile  south-east  from  the  junction  of  Hardy's 
Gully.  This  lode  can  be  traced,  with  interruptions,  all 
the  way  to  the  head  of  Spring  Creek,  a  distance  of  nine 
or  ten  miles. 

In  describing  the  mineralogical  character  of  the  rocks 
generally,  I  cannot  do  better  iustioe  to  the  subject  than 
by  qnotmg  from  some  valuable  notes  kindly  furnished 
me  by  our  weU-known  and  talented  geologist,  Mr. 
D'Oyley  Aplin,  whose  views  on  the  subject  coincides 
with  my  own  observations.     He  aaya  : — 

"  I  have  met  with  no  other  description  of  tin-ore  than 
the  peroxide  (caasiterite),  even  in  specimens  from  veins. 
The  ore,  so  far  as  I  have  aeen  it,  is  associated  with 
gruiite  only,  which  is  invariably  red,  i.<.,  the  felspar  is 
a  pink  or  red  orthoclase,  and  the  mica  is  generally  black, 
but  when  crystals  of  tin-ore  are  found  >'»  titu,  the  mica 
is  white. 

_  *'  The  granite  generally  is  coarse-grained,  and  aeems  to 
disintegrate  readily  under  atmospheric  influence.  There 
are  numerous  bonds  of  loosely  aggregated  rock,  grani- 
toid in  character,  highljr  micaoeona,  and  traversed  by 
banda  and  veins  of  quartz  in  all  directiona ;  in  these  bands 
crystals  of  tin-ore  are  abundant,  and  they  (the  bwds) 
seem  to  have  constituted  local  feeders  along  the  courses 
of  drainage. 

"  The  crystals  of  tin-ore  are  generally  found  embedded 
in  and  along  the  margin  of  the  quartz  threads  or  veins 
in  those  bands.  In  some  instances  they  are  embedded  in 
the  micaceous  portions  only,  and  the  mica  is  invariably 
white  in  those  instances  in  the  bands  referred  to.  The 
strike  of  the  bands  and  the  distinct  quarts  veins  in  the 
granite  is  generally  north-east  and  south-west 

"Along  the  western  margin  of  the  granite  a  broad 
belt  of  metamorphic  rocks,  dates,  and  sandstones  extend 
on  both  banks  of  the  Severn,  constituting  a  series  of 
rugged,  broken  hills  and  ranges  in  parts  difficult  to  tra- 
verse, except  on  foot.  This  tract  of  country  stretches 
from  Ave  to  six  miles  west  of  BaUandean  to  Maiden- 
head on  the  Severn,  where  the  granite  again  appears, 
and  also  the  tin  ore. 

"  No  tin  floors,  as  at  the  Elsmore  mine,  in  New  South 
Wales,  have  been  yet  discovered." 

The  extent  of  mineral  country  applied  for  up  to  the 
present  time  is  as  follows :— Number  of  selections,  860 ; 
ag(n«gate  area,  about  74,000  acres. 

Of  these,  judging  from  those  already" dealt  with,  it  is 
probable  about  one-third  will  be  rejected  as  being  land 
previously  applied  for  or  overlapping,  leaving  about 
46,000  acres,  for  which  permissive  licenses  will  be  issued, 
nearly  the  whole  of  which  have  been  selected  with 
frontages  to  the  water-courses. 

Although  selections  still  continue  at  the  rate  of  60 
])ortions  per  week,  it  cannot  be  maintained  for  more  than 
•IX  or  eight  weeks  longer,  without  the  discovery  of  de- 
posits in  new  localities  hitherto  unexplored,  or  lodes  that 
may  be  found  to  exist  on  the  table-land,  as  nearly  the 
""SJ®  *«"8:*^  o^  ^o  water-courses  are  ahready  selected. 

•The  population  at  present  located  on  the  tm  fields  may 


be  set  down  as  at  the  least  1,300,  while  it  is  man  tikth 
to  amount  to  1,600,  the  principal  centre  of  occnpitici 
being  the  now  rapidly  lisio^  private  towmlop  o 
Stannum ;  the  protracted  delay  in  the  sale  of  the  gaimf 
ment  allotments  in  the  township  of  BtanthorpeMDglis 
only  reason  why  this  town  has  not  already  doable  *ii 
number  of  inhabitants  that  are  at  present  located  Mis 
private  lands  adjoining,  as  the  majority  of  peiMupnit 
purchasing  government  building  lots  to  obtaiaiag  ol; 
leaseholds  on  the  private  township. 

In  addition  to  the  town  reserve  of  Stanthct;e,iti2 
very  shortly  be  necessary  to  lay  out  another  ntem  t 
the  Severn  river,  about  16  miles  lower  down,  aomevls! 
down  in  the  vicinity  of  Accommodation  Creek.  Hi 
will  be  more  especially  required  in  the  event  of  the  lode 
in  that  locality  proving  e^ual  to  the  anticipation  of  lb 
proprietors,  as  the  working  requisite  to  derelsp  &: 
properly  will  give  employment  to  a  large  popnlstioi. 

It  is  not  easy  at  present  to  form  any  veiy  loo* 
estimate  as  to  the  number  of  persons  that  will  be  rNpM 
within  the  next  twelve  months  to  enable  aelectiaii  tt 
fulfil  the  conditions  required  by  the  clauaeof  the  Act  Bids 
which  the  mineral  landa  have  been  acquired,  bit  it  > 
scarcely  possible  that  they  can  be  complied  wiib,  miksii 
the  lowest  computation  6,000  persons  ue  emjkjiii 
which  number,  allowing  a  foir  proportion  for  penma- 
gaged  in  other  callings,  including  females  and  tlbSUn^ 
&c.,  and  would  not  give  more  than  three  penouto  eici 
40  acres. 

In  reference  to  the  probable  time  that  will  be  nqiM 
to  work  out  the  known  beds  of  alluvial  tin  ore,  i<^ 
necessarily  depend  upon  the  number  of  peraoni  eiig«p« 
in  it,  and  the  nature  of  the  seasons ;  bat  wia  of 
probable  conditions,  it  is  not  likely  that  they  will  h  » 
liar  worked  out  within  the  next  three  yean  u  tooeosa 
any  diminution  of  the  population  below  from  S,W  * 
8,000,  and  the  development  of  workable  lodei  »m* 
firom  necessity,  permanently  establish  a  midt  wp 
population.  j  v.  ft 

The  accompanying  rough  sketch-map*  of  ue  ■>< 
fields  has  been  compiled,  to  illustrate  tbe  ^'^f^ 
report,  but  owing  to  the  many  arid  urgent  demamini^ 
my  time,  in  fulfilling  the  compound  dntiee  of  taci^ 
sioner,  police  magistaite,  and  district  sorveyof,  I  ■*" 
been  unable  to  devote  sufficient  time  toitsprepsn'^'' 
do  it  justice.  I  would,  however,  suggest  th»t  »* 
placed  in  the  hands  of  the  Survey  or-G«ieiml,»oft2 
his  personal  knowledge  of  the  loMlityand  •'^'!!''ST''t 
bo  enabled  to  reduce  the  information  it  i»  inteniWg  » 
convey  into  a  more  intelligible  form. 
I  have,  &c, 
(Signed)  T.  F.  Obmok, 

Mineral  Land  Commiwa* 

Tb<  Hon,  the  Secretary  for  Public  lande. 


KOHET  OBDEBB  FOB  HSU. 

It  will  be  remembered  th«t  last  seaeia* 
Council  petitioned  Parliament,  m<1  * 
memorialised  "  the  government,  nrgi"?  j. 
great  importance  of  arrangements  ""^ 
purpose  being  made.  The  Council  '^'f^J 
pleasure  in  announcing  that  the  Post-office » 
just  isaaed  the  following  notice : — 

On  the  lat  of  October  next,  and  *l»«°*^"'^''n  m 
ordera  majr  be  obtained  at  any  money  <ad«  '^i^ 
United  Kingdom,  payable  at  any  pl»ce  >"  \J^  ^ 
The  commission  chaixeable  will  be  "^^fiZ^^ 
charged  on  money  orders  issued  on  the  ^"^  ^i 
generally.  Measures  have  been  taken  '^  ^jK/^'t 
money  orders  in  India,  payable  at  money  ortff 
this  country.  ^^___^_^ 

•  This  map,  tuder  tbe  cireuiiwtaDcei  tMOii  1»  l*»**^ 
not  been  fiirwuded  to  the  Society.— Co.  S.^f*- 
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THTBT)  COUBSS  07  OAXTOB  LECTUBS8. 

SHilOATES,   SHIOIDES,    GLASS,   AND   GLASS 
PAINTING. 

By  FrofeuoT  BarfC 

LiseTUBB  Vil.— Dblitbbid  Monday,  Mat  27th,  1872. 

Ifr.  Ohairman,  Ladies,  and  (Jentiemen, — ^At  our  last 
meeting  I  had  the  pleasnre  of  speaking  to  you  npon 
diSerent  methods  of  glazing  windows  so  as  to  produce 
an    ornamental    effect,    and  I  mentioned  a  system  of 
painting  glass  which  is  used  for  domestic  purposes,  and 
has,   unfortunately,    sometimes  been   introduced   into 
oborches.    It  is  caUei  the  enamel  style  of  painting. 
TCou  will  probably  remember  that  I  showed  yon  some 
brown  pigments  mixed  with  flux,  which  are  called  tracing 
brown,  and  are  used  for  giving  the  outline  to  fi^;ures  in 
gflass-painting  and  also  for  shading.    Now,  this  is  an 
eesentukl  and  legitimate  use  of  it.    Various  tints  of  it 
are   employed  so  that  we  may  have  slightly  different 
effects  of  tint  in  different  parts,  and  use  shadows  with 
appropriate  tints  upon  glass  of  particular  colours.    But 
when  persona  begin  to  paint  with  what  are  termed 
enamel  colours — ^that  is  to  say,  with  colours  such  as 
blue,   yellow,  green,  red,  and  so  forth ;  colours  which 
are    used  npon  porcelain,  and  are  fit  for  that  purpose, 
upon  glass — then  the  operation  becomes  most  objection- 
able, for  instead  of  having  a  glass    window  full    of 
brilliancy  and  lustre  you  get  one  which  is  dead,  heavy, 
and  opaque — which  excludes  the  li^ht,  and  has  not  that 
brilliancy  for  which  stained  glass  is  so  noted,  and  the 
poasessioD  of  which  quality  renders  it  so  beautiful.    I 
see     with    sorrow    the    introduction     of    this     sort 
of    ^ass-painting    into     churches.     For  instance,  at 
St.   Peter  s    Colle>;e,    Cambridge,    where   I   was   last 
week,    there     are      windows     which      have      oome 
from  Munich  painted  in  that  style,  and  some  of  the 
windows  in  St,  Paul's  are  treated  in  the  same  way, 
the  faces  being  touched  with  pink,  and  the  lips  made 
red  and  rosy  with  enamel  colour.     One  feels  a  hope 
that  now  taste  is  changing,  and   is   growing  contrary 
to  the  introduction  of  this  style  of  painting,  which  is 
wrong  in  principle,  and  therefore  cannot   be  pleasant 
and  satisfiictory.     When  any  one  suggests  that  such 
windows  as  these  should  be  put  into   St.   Paul's  Ca- 
thedral— windows,  mind,  which  pretend    to    represent 
artistic  painting — and  should  come  in  contrast  with  wall 
paintings,  whida  must  be  purely  artistic  in  such  a  build- 
ing as  that,  then,  I  say,  it  is  much  cheaper  to  glaze  up 
with  the  plainest  glass  you  can  get,  and  much  better 
in  the  end  ;  for  you  can  yourselves  well  imagine  what 
would  be  the  effect  of  looking  at  those  pictures  there, 
and  at  the  same  time  taking  into  yonr  vision  a  stained 
glass  window  purporting  to  represent  a  painting  of  that 
class.    What  could  be  more  objectionable  than  this? 
One  would  kill  the  other  absolutely,  whereas  the  proper 
treatment  of  stained  glass,  which  I  spoke  of  the  other 
day,  does  not  do  this.     No   one  imagines  that   those 
windows  you  see   at  the  ends  of  ue  aisles  of  St. 
Paul's  represent  purely  artistic  work.    I  do  not  mean 
to  say  they  have  not  artistic  merit  in  them,  bat  they 
are  not  intended  to  produce  the  same  effect  as  a  waU 

Cting.  The  reason  I  introduce  this  subject  now  is 
use  I  saw  a  subscription  list  for  a  window  in  St.  Paul's 
published  in  the  JourtuU  of  the  Society  of  ArU  this  last 
week,  and  I  do  hope  and  trust  that  those  who  have  the 
management  of  the  affair  will  set  their  faces  against  the 
introduction  of  anything  but  a  work  produced  according 
to  the  true  principles  of  glass-painting.  The  sort  of 
glass  I  showed  you  last  week  is  excessively  beautiful ;  it 
has  a  very  brilliant  and  lustrous  effect.  Here,  again,  is 
another  kind  which  is  very  good,  but  not  nearly  so  good 


as  the  other  specimen.  Supposing  yon  want  to  put 
some  ornamental  glass  in  your  house,  why  not,  instead 
of  naing  ^ink  borders  with  white  patterns,  and  that  sort 
of  thing,  mtroduce  glass  such  as  this,  which  is  exceed- 
ingly beautiful,  and  admits,  according  to  its  shape,  of 
the  introduction  of  small  pieces  of  colour  P  This  sort 
of  glass  was  used  in  old  times  in  Germany.  Those 
of  yon  who  think  of  using  glass  at  the  end  of  passages,  and 
in  other  places,  will  find  that  this  will  give  you  in- 
finitely more  satisfiiction  to  look  upon  than  these 
enamelled  windows  which  are  now  mainly  used  for  the 
decoration  of  public-houses  and  places  of  amusement. 

I  now  pass  on  to  another  application  of  glass,  which  I 
have  already  alluded  to,  but  which  I  advert  to  a^ain  for 
this  reason.  Mr.  Lee,  of  Featherstone-buUdings, 
Holbom,  has  sent  me  these  specimens  which  are  l^ong 
on  the  table.  He  has  achieved  what  I  attempted  to  achieve 
16  or  16  years  ago,  but  without  complete  success.  He 
has  fotmd  out  how  to  print  from  lithographic  stones  on 
to  paper,  and  then  to  transfer  the  patten  so  printed  firom 
the  paper  to  the  glass.  The  ink  used  is  of  a  resinous 
nature,  and  will  resist  the  action  of  hydrofluoric  acid, 
which  I  have  already  explained  to  yon.  My  difficulty 
was  this.  I  could  never  get  a  sufficient  body  of  printer's 
ink  on  to  the  glass,  but  Mr.  Lee  has  snooeeded  in  doing  so. 
What  his  process  is  I  do  not  know,  nor  did  I  inquire, 
for  he  has  a  right  to  keep  it  secret.  Here  is  a  piece  of 
glass  which  has  been  etched  and  printed  as  I  have 
explained,  and  yon  see  the  pattern  is  perfectiy  clear 
and  distinct.  The  stopping  ground  was  printed  by 
means  of  a  lithographic  press.  Here  is  a  smaller  piece 
of  glass,  with  a  more  elaborate  pattern  on  it,  which  I  am 
going  to  etch  out  myself^  and  when  I  have  done  so,  I 
am  going  to  rub  into  all  the  lines  some  silicate  of  potash 
with  some  dark  colour.  I  tried  this  experiment,  and 
recommended  it  a  year  and  a-half  or  two  years  ago  to 
Mr.  Hawksley,  a  surgical  instrument  maker,  as  a  method 
of  filling  in  colours  on  thermometers  to  be  used  for 
medical  purposes,  which,  being  subject  to  friction,  lose  the 
black  of  the  lines  marked  upon  them.  Mr.  Hawk^ey  tried 
the  experiment  according  to  my  suggestion,  and  it  has 
answered  well.  If  this  method  of  fixing  colour  upon 
glass  will  answer,  there  is  not  the  least  reason  why  it 
should  not  be  employed  to  the  exclusion  of  the  process 
of  firing.  If  we  can  succeed  in  doing  it  so  that  it  will 
remain  perfecUy  adherent,  and  stand  changes  of  weather, 
then  the  great  hindrance  to  the  private  practice  of  stained 
glass  painting — ^namely,  that  it  is  so  difficult  to  get  the 
glass  fired — will  be  removed. 

There  was  a  most  ingenious  plan  adopted  some  years 
ago,  and  patented  by  Mr.  Beece,  who  is  at  Messrs. 
Powell's  establishment.  A  sheet  of  glass  was  taken  and 
made  hot  in  an  oven  or  muffle,  and  was  then  pressed  by 
means  of  machinery,  so  that  the  glass  was  embossed. 
That  is  the  way  those  letters  were  made  which  came  in 
fashion  some  years  agO.  They  were  gilt  at  the  back, 
and  had  elaborate  patterns  upon  them.  This  process  is 
one  which  would  admit  of  much  more  extensive  applica- 
tion than  that  to  which  it  has  already  been  applied. 
However,  I  cannot  do  more  now  than  mention  this 
process.  Glass  so  pressed  would  do  well  for  leading  up 
mto  windows,  or,  filled  in  on  the  embossed  side  with 
ooloured  cements,  would  make  beautiful  and  enduring 
wall  decorations,  either  for  the  outside  or  inside  of 
building. 

As  it  is  mentioned  in  the  programme  of  my  lectures,  I 
will  say  a  few  words  in  passing  on  the  subject  of  enamels 

fenerally.  I  cannot  show  experiments  with  them,  and 
am  sure  yon  would  not  wish  me  to  do  so,  for  it  would 
not  be  agreeable  on  such  a  hot  night  as  this  to  have  a 
furnace  in  the  room.  I  will,  however,  mention  the 
principle  upon  which  enamelling  is  done.  Many  of  us 
wear  enamels  on  rings,  brooches,  watches,  and  so  forth, 
and  they  are  also  used  for  decorating  plate,  and  par- 
ticularly for  articles  and  utensils  used  in  tha  service  of 
religion.  A  plate  of  metal,  usually  gold,  silver,  or 
copper,  is  engraved  with  some  pattern,  which  is  left  in 
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tha  original  gnrfaco  of  the  matal ;  that  part  which  is  to 
he  enamelled  is  cut  down  and  the  bottom  left  rough. 
For  instance,  here  is  some  enamel  used  for  enamelling 
watoh-glass  faces :  the,enamel  is  crushed  to  a  fine  powder 
and  laid  in  the  part  cut  out  from  the  metal,  and  the 
whole  is  heated  to  a  sufficiently  high  temperature  to 
cause  the  enamel  to  Awe.  The  enamel  does  not  run ;  it 
soften*  down,  and  sinks  into  the  parts  that  have  been 
rank,  and  when  it  is  cold  it  has  tius  particularly  beautiful 
polish — the  fire  polish.  Some  enamels  are  spoiled  by 
grinding  and  pouahing. 

I  cannot  go  into  the  composition  of  different  kinds 
of  enamels  now,  but  probably,  at  same  future  time,  I 
may  have  the  opportunity  of  doing  so. 

Many  years  ago  it  was  discovered  that  if  a  piece  of 
glass  was  left  exposed  to  a  red  heat,  just  sufficient  to 
soften  it,  after  a  length  of  time  that  glass  underwent  a 
considerable  change  in  structure.  It  lost  its  transparency 
and  became  opaque,  and  ceased  also  to  be  brittle.  The 
&mous  French  chemist,  Keaumur,  devoted  a  great  deal 
of  time  to  the  investigation  of  this  process  of  change  which 
takes  place  in  glass  under  this  action  of  moderate  and 
oontinned  heat.  When  glass  is  allowed  to  oool  sud- 
denly fiom  the  molten  state,  it  readily  breaks,  as  I 
showed  you  by  breaking^  some  Prince  Rupert's  drops. 
The  annealing  process  allowing  it  to  cool  gradually, 
renders  it  less  brittle.  But  when  glass  has  been  treated 
in  the  way  I  have  just  explained  to  yon,  it  ceases  to  be 
brittle  altogether ;  and  if  the  change  has  gone  through 
its  whole  substance,  you  can  heat  a  piece  of  glass,  throw 
it  into  water  and  oool  it  suddenly,  and  it  will  not  fly  to 
pieces.  This  process  is  called  dfoiirijkation — in  what  it 
consists  I  am  not  prepared  to  say.  There  are  many 
theories  about  it.    Here  is  a  piece  of  common  window 

flase  which  has  been  devitriSed  in  the  muffle  you  saw 
ere  the  other  evening.  The  glass  has,  in  fact,  become 
fibrous,  and  if  you  examine  it  cwrefally  you  will  see  that 
it  is  so.  You  will  see  a  lot  of  little  seamy  fil»t>us  forms 
running  into  one  another. 

Now,  this  devitrification  is  a  subject  of  considerable 
interest,  of  interest  chemically,  but  of  greater  interest 
as  regards  its  applications.  If  vessels  made  in  this  way 
will  not  break  by  sudden  changes  of  temperature,  then 
the  material  would  be  suitable  for  vessels  such  as  we 
chemists  use;  and  I  hope  that  some  day  or  other  I 
shall  induce— probably  Messrs.  Powell,  because  they 
will  undertake  to  do  anything  likely  to  be  of  advantage 
in  art  or  manufecture — I  shall  probably  induce  them  to 
try  some  experiments  upon  this  substance.  There  is 
one  peculiarity  with  regard  to  this  devitrification  of 
glass  which  is  worthy  of  remark.  If  yon  take  apiece  of 
very  pure  glass — such  as  this  Bohemian  glass — ^you 
will  have  great  difficulty  in  devitrifying  it.  But  the 
more  complex  kinds  of  glass,  those  that  contain  more 
bases,  can  be  easily  devitrified.  If  anyone  has  at 
command  a  furnace,  and  will  put  a  piece  of  old  black 
bottle-glass  into  it,  packed  in  a  little  magnesia,  and  let 
it  remain  for  several  days  at  a  red  heat,  he  will  find 
when  it  comes  out  that  it  has  lost  its  dark  green  colour, 
•nd  will  be  like  this  piece  here. 

Now,  I  introduce  the  subject  of  devitrification  to  you 
1>ecanse,  as  I  have  said,  there  are  certain  other  appbca- 
tions  of  it  which  may  be  made ;  but  I  do  it  mainly  for 
this  reason,  that  it  enables  me  to  introduce  to  you  a 
subject  of  very  considerable  interest  connected  with  art. 
Here  is  a  piece  of  ^lass  which  has  been  devitrified,  and 
it  may  be  broken  into  little  tesserte,  or  into  any  de- 
■ired  straight  form.  Here  is  a  picture  dono  upon  this 
sort  of  glass — it  is  used  as  an  opaque  wall  decoration, 
and  I  do  not  conceive  that  you  could  have  a  very  much 
better  system  of  wall  decoration  than  this,  for  it  is  prac- 
tically imperishable.  It,  however,  requires  firing,  and 
therefore  it  is  not  within  the  reach  of  many  to  practice, 
because  they  cannot  get  these  large  pieces  well  fired. 
However,  1  think  that  by  the  use  of^  soluble  silicates 
the  colours  might  be  applied  in  such  a  way  that  they 
■would  be  made  to  adhere  sufficiently  finnly  to  pn)duce 


the  s.ime  sort  of  effect  as  this.  Every  colour  here  it  Sal 
in.  This  figure  is  made  in  pieces,  just  as  aitiiaei- 
glasa  window  is  made.  There  is  one  piece,  for  instuot, 
for  the  head,  then  the  head  is  painted  ;  thai  the  infO] 
is  cut  in  pieces,  and  so  put  that  aa  little  inter&nnet  a 
possible  may  be  made  with  the  artist's  forms.  Ih 
whole  is  then  laid  together  with  Portland  eeoMoL  i 
is  not  in  a  good  position  for  inspection,  for  it  is  so  bin; 
that  there  was  no  place  to  put  it  upon  but  this,  and  it  n 
thought  it  might  break  down  the  mantelpiece  if  pot  mi 
Now,  I  say  this  is  useful  for  mural  decoretioo.  Miii  I 
do  not  for  one  moment  class  this  sort  of  fignre-dnviif 
with  what  is  commonly  called  artistic  painting.  Hcntk 
figures,  ornaments,  and  all  together,  are  used  in  t  cos- 
ventional  way  for  decorative  purposes,  and  are  lug^ 
admissible  in  buildings  whic^  are  so  constncted  at  k 
be  improved  by  decoration.  Yon  will  also  notau  hiK 
that  there  is  a  great  deal  of  gold.  Now,  this  gold  ii 
just  aa  imperishable  as  the  other  portions  of  Ik 
work.  The  gilding  is  done  by  a  very  intsiulisi 
process.  Here  is  a  beautiful  sample  of  it.  Iki 
is  certainly  a  very  beautiful  work,  and  it  ba 
Messrs.  Powell's.  Here  is  a  coat-of-arms  in  alnc,  i 
metal  that  easily  tarnishes,  and  it  is  on  a  gold  tatt 
ground.  Here  is  a  fine  pattern  on  the  back,  «itk  th 
figure  of  a  lion  painted  upon  it.  It  is  prtctictlly  ■■■ 
perishable,  being  covered  over  with  glass.  Hast^  ipit, 
IS  a  piece  of  glass  which,  if  "  flashed  "  upon  tnailitnit 
glass,  would  be  ruby.  This  glass  is  gilded  with  Hik 
gold  leaf,  and  a  film  of  fusible  glass  is  laid  npoa  it  ai 
then  fired,  not  at  a  sufficiently  high  tempeiataie  Is  '^ 
stroy  the  metallic  state  of  the  gold  or  silver,  bit  ai- 


ciently  high  to  soften  the  glass,  so  that  perfect  i 
takes  place  between  it  and  the  glass  below,  throigk  tfa 
small  pores  which  exist  in  the  gold  and  ulver  leaf.  ^> 
may  very  likely  have  seen  the  mosaics  which  bsvt  Ua 
used  of  late  years.  There  are  some  specimens  of  suan 
in  8outh  Kensington  Museum,  and  in  the  tnugol" 
pands  under  the  dome  of  St.  Paul's.  Kov,  tkot 
are  done  with  the  small  tesserae,  which  an  ■>'' 
in   this  way — it  is  a    very  interesting  p^oo^   ^ 

Siece  of  glass  is  pressed  into  a  mould;  it  it  ths 
eated  and  drawn  out,  as  I  showed  ^on  tobet  *•• 
in  a  former  lecture,  and  square  sticks  hke  these  tn  tkt 
result.  These  sticks  are  then  broken  into  small  ^if*^ 
about  half  an  inch  long,  and  go  to  form  the  pKtm 
They  are  made  of  various  tints,  and  when  pot  togrtl>« 
look  like  a  piece  of  worsted  work,  but  at  a  distaoot^M 
get  the  appearance  somewhat  of  a  painting.  Thettiaill 
pieces  are  embedded  in  Portland  cement,  to  that  yen  ^ 
a  hard  and  an  enduring  work.  But,  then,  there  >Kf''| 
objection  to  its  use,  for  where  you  break  thate  iticn 
across  you  have  an  irregular  surface  refiecting  tigkti  ■ 
all  directions,  so  that  if  an  artist  wants  a  high  light  sf> 
the  nose  of  a  figure,  for  instance,  the  workmsB  M 
probably  put  in  a  piece  which  will  convert  it  into  t  dxf 
shade.  The  gold  is  done  in  the  same  way.  _^^ 
pieces  are  made,  and  are  cot  into  tessene  with  a  ditiiot- 
For  decorative  work  glass  mosaics  do  very  weU,  bat  tb^ 
cannot  be  used  in  high  art.  ^^ 

I  will  now  pass  on  to  consider  a  subject  which  Itlw 
to  you  about  when  I  had  the  pleasure  of  speakiiig  tojM 
tot  the  first  time  a  year  ago,  namely,  silidons  p*iB^° 
I  could  then  say  but  little  about  it  in  compsnioB  »■• 
what  I  can  say  now.  I  mentioned  to  you  then  tbitl 
had  often  tried  the  method  I  recommended  upon  *»* 
and  I  also  explained  to  you  Profess<H'  Fochs'  pnsM,  t* 
one  commenced  in  Munich  and  used  by  Kanlback  ia  »• 
pictures  at  Berlin,  and  by  Mr.  Herbert  in  that  nagwi- 
cent  picture  of  his  in  the  House  of  Lords.  4*^ 
who  looks  at  tiiat  picture  must  be  struck  with  tbt 
wonderful  luminosity  it  presents.  You  tee  a  •** 
of  figures  standing  out  sterecacopioally  fio  '" 
background,  which  is  almost  the  sane  c^'^'*'?' 
the  fignires.  This  effect  depends,  of  eomte,  op''^ 
abiUty  and  talent  of  the  artist  Bat  look  tttMttr. 
and  there  yon  hare  a  wonderfU  ImniaoBty.    "  J" 
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>ok  at  the  heavy  sky  of  an  oil-painting,  and  then  com- 
are  it  with  the  back -gronnd  of  that  picture,  you  vU' 
M  what  ia  meant  by  luminosity.  The  light  comes 
turongh  that  blue  to  your  eye.     There  is  a  back-ground 

I  that  painting  of  pure  wlute  ;  and  that  white  has  its 
•Ine,  producing  the  effect  of  transparency.  When  we 
>ok  at  any  coloured  object  the  colours  are  reflected  back 
»  our  eye.  For  instance,  a  red  ground  sends  back  red 
ays  to  our  eyes,  and  agreen  sends  back  green  rays,  but 

II  the  while  we  are  seeing  this  by  the  aid  of  white 
ight,  and  in  a  pioture  we  ought  to  have  that  which 
epresents  the  white  light,  and  this  yon  cannot  get  a* 
tell  in  oil-painting  as  in  &esoo  or  silioious  painting. 
Tbo  value  of  a  white  ground  for  painting  is  now  being 
poognised  by  many  of  the  most  advanced  artists  of  this 
onntry ;  bot  they  cannot  properly  produce  the  effect  of 
iminodfy,  and  they  will  never  be  able  to  do  it  with  an 
il  vehicle. 

^aoe  I  last  spoke  to  you  on  the  subject  of  silioious 
ainting,  I  have  been  able  to  get  over  a  cUfficnlty  which 
raa  fblt  to  be  a  great  one,  and  is  alluded  to  by  Professor 
^lohs  in  his  treatise,  which  was  published,  I  believe,  by 
lie  Society  of  Arts.  It  was  this : — He  said  that  some 
ay  or  other  some  one  would  find  out  a  method  of  ap- 
lying  this  method  to  canvas,  so  that  artists  will  be  able 
>  paint  in  their  studies,  and  not  of  necessity  have  to 
Umb  unpleasant  scaffolds  to  paint  upon  walls.  I  have 
imed  my  attention  to  preparing  canVas  for  this  method 
r  painting,  and  have  succeeded  in  meeting  the  require- 
lents  of  every  artist  who  wishes  to  undertake  silicious 
ilnting.  This  process  has  been  tried,  on  a  small  scale, 
y  Mr.  Newton,  who  I  have  the  pleasure  of  seeing 
sfibre  me  to-night.  He  said  there  were  certain  diffi- 
il  ties  to  be  got  over  so  as  to  admit  of  its  application  by 
i»  ordinary  methods  employed  in  making  the  ordi- 
•ry  oil-colour  canvas ;  but  these  difficulties  have  now 
leen  overcome,  and  although  he  has  not  yet  tried  my 
iter  process,  I  am  sure  that  when  he  does  so  he  will 
Ind  utat  they  will  be  able,  by  means  of  trowels,  to  lay  on 
anvas  the  proper  coating  materials. 

Probably  some  of  you  may  not  know  that  canvasses 
le  coated  with  long  trowels — that  the  colour  is  not 
lut  on  with  a  brush.  The  thing  is  to  have  a  material 
rhich  can  be  used  for  this  purpose  in  such  a  way  as  to 
»ep  down  the  little  fluffy  threads  of  the  canvas.  I  had 
loped  to  have  been  able  to  show  you  one  or  two  paint- 
ngs  upon  canvas  executed  by  artists  of  distinction  ;  but 
:  am  disappointed,  for  I  find  I  cannot  exactly  rely  upon 
heir  punctuality,  although  they  have  had  the  matenals 
or  some  time.  I  have  here,  however,  a  letter  from  one 
if  them — Mr.  Herbert — stating  his  opinion  of  this 
ystem  of  painting,  and  will  read  it  to  yon. 

"  Mt  Dear  Sib, — I  have  not  time  to  say  all  I  wish 
'especting  silicate  in  the  way  you  suggest  its  being  used. 
To  my  mind  it  is  perfect,  though  certiiinly  not  the  one 
luited  to  repeat  the  productions  of  a  past  age,  but  for 
liosewho  paint  the  great  now,  to  bo  known  and  honoured 
n  the  future,  it  is  pre-eminently  the  one,  for  it  insists 
ipon  progress ;  and  every  artist  who  will  take  the 
xouble  to  overcome  some  little  difficulties  in  its  use 
niil  soon  find  himself  in  tbo  wa^  to  produce  works 
vhich  a  thinking  public  will  quickly  appreciate.  I 
ihall  wish  you  ul  success  in  your  labour  in  making 
mown  the  obstacles  and  the  ruin  which  the  use  of 
>ila  occasion." 

"niat  is  a  letter,  rather  strongly  expressed,  from  a 
^ntleman  who  ia  a  great  authority  in  the  world  of  art, 
ind  I  am  quite  sure  that  he  does  not  speak  too  strongly 
n  its  favour.  If  any  of  you  here  are  aceuatomed  to 
>ractiae  painting,  and  will  ^ouiselvcs  try  this  material 
[  am  perfectly  satisfied  that  if  you  get  accustomed  to  it 
forx  vrill  be  delighted  with  it,  because  it  will  enable  you 
»  use  the  colours  as  you  have  them,  which  no  oil  vehicle 
irill  permit  you  to  do.  If  you  mix  a  colour  with  oil  you 
mow  its  tone  goes  down  at  once,  and  then,  in  order  to 
l^eighten  it,  you  have  to  mix  it  with  white  lead,  or  some 


such  substance,  to  produce  the  tint  you  require, 
whereby  yon  absolutely  destroy  the  character  of  the 
pigment  you  are  using.  But  it  yon  treat  it  with  this 
silicious  vehicle,  you  have  nothing  but  the  colour  used, 
together  with  Uie  material  binding  it  to  the  suriace  in 
an  indelible  manner,  which  material  does  not  destroy  the 
value  of  the  colour  yon  use.  Now,  this  is  matter  of  con- 
siderable importance.  I  hope  before  long  that  Messrs 
Newton  will  be  able  to  supply  this  canvas  to  those  who 
desire  to  have  it,  and  also  the  materials,  but,  of  course, 
it  is  a  work  of  time  to  perfect  a  thing  of  this  kind.  _  I 
had  hoped  to  show  you  how  upon  some  of  this  white 
canvas,  which  I  have  myself  prepared,  the  colours  may 
be  placed,  and  when  they  are  dry  they  are  perfectly  in- 
delible and  quite  firm.  You  can  put  them  in  water  and 
let  them  float  for  days,  and  they  will  not  come  off.  As  I 
cannot  do  this  to-night,  I  will  do  the  next  best  thing. 
I  have  here  a  sheet  of  white  paper,  which  has  a  little 
size  in  it,  and  I  diaU  be  able  to  show  you  an  experi- 
ment or  two  with  the  colours  I  have  here.  The 
material  used  tot  dilution  is  silicate^  of  potash — and 
you  know  all  about  it  now — and  with  it  is  mixed  alumi- 
nate  of  potash.  The  reason  the  aluminate  is  used  is  that 
silicate  of  potash  and  aluminate  of  potash,  when  they  act 
upon  one  another,  produce  a  substance  which  is  like  fel- 
spar, which  is  a  constituent  of  granite.  Now,  here  is  a 
specimen  of  this  material  made  many  years  ago.  It  is  a 
hard  substance,  produced  by  the  mixing  of  these  two 
materials,  which  I  shall  use  in  solution  presently.  It 
will  suggest  itself  to  you  that  these  pieces  look  brittle, 
and  and  so  they  are ;  but  when  you  impregnate  the 
canvas  with  them,  with  the  admixture  of  another 
material,'  which  I  will  mention  presently,  we  find  it 
becomes  tough,  and  that,  if  you  draw  your  fingers  along 
the  back  of  the  canvas,  it  will  not  crock.  The  difficulty 
I  experienced  was  this,  that  on  drawing  my  thumb 
along  the  canvas  it  would  show  cracks,  but  when  the 
canvas  went  back  again  the  cracks  closed.  At  all  events, 
that  difficulty  is  now  overcome.  The  substance  which  I 
have  used  is  glycerine— a  small  quantity  is  mixed  with 
the  silicate  and  iduminate  of  potash. 

But  yon  will  say,  you  are  introducing  into  inorganic 
materials  anorganic  material.and  that  inorganic  materials 
are  those  substences  which  are  unchangeable  in  the  main, 
and  therefore  the  most  enduring.  If  you  introduce  an 
organic  material  you  introduce  some  substance  which 
wul  in  time  decay. 

Now,  I  will  reoal  your  attention  to  my  first  lecture. 
Probably  you  wondered  what  I  could  be  driving  at  by 
talking  to  you  as  I  did  about  the  replacement  of  silicon 
by  carbon  ;  and  I  believe  some  of  yon  were  a  little  dis- 
satisfied, and  thought  it  did  not  bear  upon  the  subject. 
But  it  does,  and  you  will  see  how ;  and  moreover  it  did 
this — it  brought  to  me  a  most  interesting  pamphlet  from 
a  gentleman  who  was  present  on  that  occasion.  The 
gentleman  is  Mr.  Hawkins  Johnson.*  It  was  on 
the  subject  of  the  fbrmation  of  flints  in  chalk;  and 
the  writer  says  that  at  the  bottom  of  the  sea  he 
imagines  there  is  (and  he  quotes  Professor  Huxley) 
a  layer  of  organic  substance  called  protoplasm,  that 
in  sea-water  there  is  a  small  quantity  of  silica — 
small  in  proportion  in  any  given  measure,  but  largo 
in  the  mass,  and  that  the  sihcon  in  the  silica  and  the 
carbon  in  the  organic  matter  change  places,  so  that 
we  do  get  in  this  organic  matrix,  if  I  may  so  call  it, 
an  interchange  between  silicon  and  carbon,  and  instead 
of  protoplasm  you  get,  in  the  place  of  it,  flint.  I 
will  not  say  any  more  about  it  except  this,  that  Pro- 
feeaor  Moms  is  of  the  same  opinion.  When  I  telkod  to 
him  about  it  some  time  ago  he  said  he  should  come  to 
this  lecture,  but  I  do  not  see  him  here._  Now,  there  are 
certain  organic  substances,  such,  for  instance,  as  gly- 
cerine, which,  when  used  with  silicates,  unite  with  them, 
and  form  a  true  chemical  compound.  Pojtsibly  in  time 
theremay  be  an  interchange— I  believe  there  is — between 

•  A  psptr  rwd  txfor*  tks  Otolo(tati'  Auoelathn,  Jom  Sad,  i>;i. 
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the  silicon  and  carbon,  ao  that  the  introdnction  of  gly- 
cerine is  not  a  source  of  decay,  but,  on  the  contrary,  will 
be  the  means  of  rendering  the  painting,  or  whatever  it 
may  be,  firm,  stable,  and  lasting.  I  showed  you  a  beautiful 
specimen  of  this  silicio  acid  and  glycerine,  which  was  lent 
me  by  Mr.  Roberts,  the  chemist,  of  the  Mint,  and  which 
was  made  by  the  late  Professor  Qraham.  It  was  a  body 
in  which  the  glycerine  and  silicic  acid  had  now  entered 
into  chemical  union.  The  glycerine,  too,  has  this  advan- 
tage^that  it  does  somewhat  make  up  for  that  "  delicious- 
ness,' '  as  it  is  termed  by  artists,  of  painting  with  a  smooth 
&tty  substance  like  oil.  Kow,  I  will  mix  this  ultra- 
marine blue  with  this  solution,  and  pat  it  on  this  piece 
of  paper,  and  daring  the  lecture  the  colour  will  dry,  and 
by  the  tune  the  lecture  is  over  it  will  be  pretty  nearly 
hard  and  fixed.  It  may  take  a  little  longer  to  get  per- 
fectly hard,  but  by  to-morrow  it  will  be  so  firmly  fixed 
that  yon  may  put  it  in  water  and  it  will  not  come 
off.  Those  who  were  present  at  my  last  course  of 
lectures  will  remember  that  I  had  some  specimens 
treated  in  this  way,  and  that  they  were  put  in  water 
some  hours  previous  to  the  lecture,  and  were  ex- 
amined afterwards.  I  do  not  know  that  there 
is  any  occasion  to  try  any  other  colour.  Here  you 
see  we  have  not  got  the  sHicious  ground,  but  simply 
common  paper;  but  if  you  saturated  that  paper  wiOi 
dilute  silicate,  you  would  have  an  extra  bond,  which 
would  hold  the  colour  more  firmly.  I  should  recemmend 
that  process  to  be  used  if  you  adopt  silicious  painting  on 
paper.  Coat  the  paper  with  dilute  silicate  and  aluminate, 
and  then  use  this  material,  silicate  and  glycerine,  and 
you  will  find  that  your  colours  will  adhere  firmly. 

On  the  evening  of  my  first  lecture  I  received  a  letter, 
without  a  name  to  it,  in  which  I  was  asked  to  explain 
how  it  was  that  the  famous  painting  by  Madise,  "  The 
Meeting  of  Wellington  and  Blacher,"  in  Uie  House  of 
Lords,  was  coated  all  over,  with  an  apparent  mildew. 
I  did  not  notice  the  letter  then,  because  that  was 
not  the  time  for  me  to  speak  upon  the  subject,  but  I 
have  borne  it  in  mind,  and  now  I  will  tell  you  how  it 
has  happened.  This  particular  difficulty  has  been  ex- 
perienced by  most  who  have  tried  silicious  painting. 
Silicate  of  potash  usually  contains  an  excess  of  alkali.  It 
is  acted  upon  by  the  air,  and  then  carbonate  is  formed, 
and  as  this  goes  on  a  certain  quantity  of  silicic  acid  is 
set  free.  You  remember  I  showed  you  an  experiment 
in  which  carbonic  acid  precipitated  silicic  acid  ;  so  that 
in  the  case  of  a  quantity  being  contained  in  a  vessel, 
there  will  be  more  silicic  acid  in  the  lower  portion  of  the 
silicate  and  less  in  the  upper  portion.  Now,  Mr.  Herbert, 
who  was  intimate  with  Mr.  Maclise,  has  told  me  that 
Ur.  Maclise  was  continually  painting  with  the  top  of  his 
silicate  and  not  the  bottom,  and  the  con8e<)uence  was  ho 
was  using  an  insufficient  quantity  of  silica  in  the  silicate. 
There  was  also  no  doubt  some  sulphate  in  the  silicate. 
When  thepicture  waafinished,  this  sulphate  and  carbonate 
came  out.  I  fancy  you  all  know  that  if  you  take  a 
lump  of  common  washing  soda  and  leave  it  for  a  time, 
it  becomes  covered  with  white  powder ;  this  is  called  an 
efflorescence.  If  you  destroy  it  with  moisture,  you  will  find 
it  will  soon  show  itself  again  as  the  soda  dries.  The  soda 
will  keep  on  efflorescing.  That  is  what  is  going  on  in  the 
picture  by  Ur.  Haoliae.  In  the  other  ^otuN — that  of 
"The  Battle  of  Tra&lgai"— yoa  do  not  find  this  to  be 
the  case ;  there  is  only  a  little  efflorescence  in  one  or  two 
parts.  Kow,  that  picture  was  differently  painted.  It 
was  painted  with  much  better  silicate,  and  witii  much 
gteaiex  care.  My  authority  for  this  statement  is  Ur. 
Herbert,  and  he  and  Mr.  Maolise  were  perpetnally 
together  while  the  work  was  goinp;  on.  In  the  "  BatUe  of 
Trafalgar"  a  large  quantity  of  zmo  white  was  used,  and 
that  prevents  efflorescence.  One  reason  why  I  intro- 
duced aluminate  of  potash  along  with  the  slicate  of  potash 
was  to  prevent  this  efflorescence,  and  it  does  so  effectually. 
If  you  will  coat  a  wall  with  this  material  you  will  never 
get  efflorescence  on  that  walL 
There  are  methods,  no  donbt,  by  which  this  effloresence 


may  be  got  rid  of  in  existing  pictorea.  At  pcenot  aj 
idea  is  that  the  proper  thing  would  be  to  wash  them  am 
with  some  salts,  which  would  convert  the  effloiMcait 
salts  into  deliquescent  onee.  I  hope  to  be  allowed  to 
try  an  experiment  on  a  small  part  of  one  of  the  pKtan 
some  day.  My  idea  is  that  some  acetate,  say  acetate  4 
bsfyta,  would  do,  for  when  applied  to  the  picture,  snlphiti 
and  carbonate  of  baryta,  which  are  inaolable,  woaUl* 
formed,  and  deliquescent  acetate  of  potash.  Ibdien 
some  such  method  as  that  might  be  employed,  w  tint 
we  might  have  that  beautiful  picture  wiwont  its  praal 
disfigurement. 

I  will  suggest  a  method  in  which  silidoos  ptintii; 
may  be  used  in  conjunction  with  oil  or  varnish  paintiif. 
It  IS  the  custom  to  admire  an  old  pointing,  and  espedillf 
the  works  of  certain  old  mastets,  though  oftentimes  TOjr 
little  of  their  own  work  is  seen.  For  my  part,  I  e«n 
not  whether  a  picture  is  painted  by  an  old  masterv  ni 
if  it  does  but  traly  represent  nature,  and  if  the  jsmapla 
on  which  it  is  treated  will  bear  the  teat  of  iciediie 
investigation,  for  what  is  not  true  cannot  be  beaatiiil, 
and  the  artist's  imagination  and  coreative  povenlon 
limits  set  to  them  by  nature.  Some  time  ago  I  was  atb' 
by  Mr.  Leighton  to  examine  a  piece  of  a  pictm  ij 
IHntoretto.  I  did  so,  and  analysed  pcuts  of  it  vorea^ 
fully.  I  removed,  little  by  litUe,  all  the  vamiih,  «« 
whatever  came  between  me  and  the  canvas,  and  I  i>ai 
that  the  whole  of  the  picture  was  painted  np  to  •  l>i|> 
degree  of  perfection  in  distemper.  It  was  not  punteda 
oil  at  all  at  first  Not  only  was  it  painted  invluta  mi 
greys,' but  painted  in  and  shaded  np  to  a  ooiuiilailiK 
amount  of  finish,  and  all  this  was  done  in  ii^mjB. 
The  vehicles  used  were  size  and  starch,  and  no  ffll  vl"^ 
ever ;  and  then  afterwards  the  painting  wu  piiiitct 
with  oil  or  varnish,  I  cannot  tell  which  at  this  diiW* 
of  time.  The  glarings  were  put  on  with  stane  nsiiiin' 
substance.  Certoinlythis  method  of  painting  bu  «•• 
derful advantages.  When  an  artist  puts  a  tondi ob* 
canvas  with  such  materials  he  knows  ^'"^yj^ 
he  is  doing,  and  never  depends  upon  chance  m«» 
There  is  no  running  together,  there  is  no  "  Msnag,  " 
in  oil,  in  the  use  of  this  material,  with  which  it  "Ji'r 
clear  the  old  masters  did  produce  some  wonderful  onA 
as  we  see  when  we  come  to  clean  their  works,  f<x  "* 
Tintoretto  was  almost  invisible  before  the  coTomg  « 
varnish  was  taken  off,  but  when  it  was  the  tiUfS' 
beauty  of  his  work  was  manifest. 

Now,  the  silicious  method  of  painting  may  be  «»  "P 
to  a  certain  point.  Supposing  an  artist  wanti  to  P^ 
with  lake,  he  cannot  do  it  with  rilicious  paintmg,  «[ 
cause  the  potash  will  not  allow  of  it.  But  there  »  "* 
the  slightest  reason  why  he  should  notuse,thel*'**'j' 
glaze,  providing  he  does  it  with  the  knowledge  ttat " 
years  to  come  the  lake,  being  fugitive,  may  ""f^^ 
There  is  nothing  to  prevent  the  use  of  siliciite,  """^ 
of  resinous  vehicles  upon  that  silicate.  Yon  cjn  M 
the  first  painting  done  in  silicate,  which  will  "  "^ 
enduring  than  distemper,  and  then  afterwards  7°?^ 
glaze  it  with  transparent  colours  used  with  laB"*" 
vehicles.  ,      ..t^ 

I  must,  however,  with  this  hint  leave  this  ii^J"* 
ladies  and  gentleman.    It  will  lead  me  too  i*r.   "  " 
subject  in  which  I  fael  greatly  interested,  u  I  *• 
that  of  stained-glass,  and  there  also  I  kept  yos  «• 
long.  ^^  ^ 

1  have  two  other  matten  to  speak  to  yon  •"T' JT 
will,  therefore,  pass  on  to  them,  for  they  a«  »  "^^ 
anoe  in  the  applications  of  silica.  I  have  here  }V%^ 
the  table  some  blocks  of  excessively  naid  ""^^^  Jjj 
can.  examine  them  for  youraelvea  after  the  »*'*'S^  j, 
you  will  find  that  they  are  as  hard  as  g"""**-  ?^L 
some  of  the  same  material  pressed  into  monlda,  ■»  ^^ 
that  it  is  capable  of  being  moulded.  Now,  tfi^^ 
for  paving ;  and  a  piece  of  pavement  of  thu  "*,  j 
has  been  laid  down  oppooite  the  MansiOT-h*"^  jj^ 
have  been  informed  by  the  patentee,  the  j~VjJ 
Highton,  that  the  pavement  u  standisg  *>xl  **^^ 
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better  than  the  Yorbhire  flags.  I  feel  intereated  in 
all  applicationa  of  silicatea.  For  the  latt  twenty  years  I 
have  been  working  upon  them  ;  and  apon  this  very  sub- 
ject also  hare  I  been  working,  though  not  with  the 
Bucceas  with  which  Mr.  Highton  has  done,  for  he  has  hit 
upon  a  plan  of  doing  the  thing  in  an  economical  way, 
■wluiKas  my  method  was  rather  too  ezpenaiTe  to  be  gene- 
rally used.  You  here  see  a  lump  ofmaterialvhich  is  called 
Famham  sand,  and  some  of  this  lamp  is  hero 
crashed  to  a  fine  powder.  This  Feimham  sand  contains 
60  or  60  per  cent,  of  what  is  called  solable  silica. 
Ordinary  sand  most  be  melted  with  soda  of  potash  in 
order  to  convert  it  into  glass  prior  to  making  it  solable. 
This  Famham  sand  requires  nothing  of  the  kind.  If 
vou  pat  this  into  silicate  of  potash  the  soluble  silica  will 
be  dissolved,  even  in  the  cold,  by  any  excess  of  potash 
-v^hioh  may  exist  in  the  solution  of  silicate  of  potash. 
These  blocks  are  made  in  the  ordinary  way.  They  are 
made  of  granite  chippings,  mixed  with  Portland  cement, 
and  cast  into  this  forth.  The  blocks  are  piled  up,  one 
upon  another  in  a  tank,  and  the  whole  is  filled  in  with 
silicate  of  soda,  and  the  silica  from  the  silicate  of  soda 
goes  into  these  blocks  and  forms  silicate  of  lime  with 
some  of  the  lime  which  is  in  the  Portland  cement.  The 
carbonic  acid  that  is  taken  up  by  the  silicate  of  soda  also 
leaves  the  soda  and  goes  to  the  lime,  so  that  the  caustic 
soda  is  able  to  dissolve  the  soluble  silica  of  the  Famham 
sand,  which  is  added  in  quantities.  Yoa  remember  an 
en>eriment  I  showed  yoa,  to  the  effect  tiiat  lime  can 
take  carbonic  acid  mm  carbonate  of  soda.  From 
the  hardness  of  this  block  you  will  see  there  is 
penetration  thiooghout  nearly  the  whole  of  it.  Kow 
an  invention  of  this  kind  is  useful  in  various 
ways.  There  are  certain  wall  decorations  which  it 
is  perfectly  admissible  to  repeat,  and  which  may  be 
cast  in  moulds.  I  should  not  advocate  its  being  used  in 
the  pla^  of  carving,  but  it  might  fairly  bo  used  for 
certsiin  purposes  outside  of  buildings  where  cement  is 
now  used,  and  it  would  not  be  acted  upon  by  damp. 
The  use  of  silicate  of  soda  and  silicate  of  potash,  together 
with  other  materials,  as  a  protection  for  stone,  has  been 
before  the  public  for  a  long  time ;  but  the  difficulty  that 
one  has  had  to  contend  with  has  been  this,  namely,  we 
cannot  get  it  to  penetrate  the  stone  to  any  depth,  and 
when  we  do  get  it  to  do  so  it  will  not  hold  the  disintegrated 
particles  together  and  bind  them  into  a  solid  mass.  I 
tried  an  experiment  upon  some  old  stones  which  were 
crumbling  away,  and  I  found  that  the  decayed  portions 
mnst  be  removed  before  the  application  of  the  silicate. 
There  is  a  great  deal  yet  to  be  done  before  soluble  sili- 
cates can  be  used  with  much  success  in  coating  stone. 
At  present  we  only  get  them  in  just  skin  deep  ;  but  if 
soluble  silicates  are  to  be  used  they  should  bo  used  with 
some  such  substance  as  the  alumina  of  potash,  which 
caoses  a  rapid  hardening,  and  prevents  efflorescence. 

I  have  also  had  sent  to  me,  within  the  last  week  or 
two,  an  interesting  specimen  of  a  peculiar  kind  of  iron- 
atone,  in  which  there  is  a  large  per-centige  of  silica. 
Colonel  Malcolm  sent  it  to  me,  and  explained  his  views 
about  it.  What  he  sugg^ts  is  this,  that  it  should  be 
naed  as  a  silidons  paint.  Now,  to  use  any  silicate  with 
oil  paint  is  no  advantage.  The  silicate  destroys  the  body 
of  Uie  paint,  and  if  you  mix  oil  with  finely  powdered 
gihrayouwill  find  you  getasemi-transparentsubstance.  It 
will  not  add  body  to  the  paint,  but  he  says  that  it  has 
been  used  for  eoating  ships'  bottoms,  and  that  it  is  very 
much  better  than  red  lead  for  that  purpose.  That  may 
or  may  not  be  the  case.  It  is  not  my  business  to  advocate 
anytlung  which  I  do  not  understand  myself. 

I  had  a  letter  from  his  agent,  telling  me  about  its  merits, 
but  I  believe  it  would  be  useful  for  silicate  painting. 
Containing  sach  a  quantity  of  silica  as  it  does,  it  will  be 
a  capital  material  tu  use  when  calcined,  because  any  sub- 
Stance  which  contains  much  silica  will  unite  readily  and 
firmly  with  a  soluble  silicate,  and  with  it  will  form  a  hard 
and  an  enduring  mass.  I  speak  about  it  because  I  hope 
it  will  be  usefulas  a  pigment  for  silicioos  painting,  and  I 


do  hope  silicious  painting  will  not  be  confined  to  artistic 
work,  but  that  before  many  years  are  over  it  will  take 
the  place  of  ordinary  oil  painting  for  the  outside  of 
houses. 

There  is  one  other  point  in  the  application  of  silicates 
which  I  must  refer  to,  and  it  is  this.  We  are  oon- 
tinually  having  houses  burnt  down  and  destroyed  by 
fire.  How  does  that  happen?  Lucifer  matches  are 
carelessly  thrown  down,  and  the  house  catches  fire. 
Anv  commercial  man  who  wUl  take  up  this  will  find  it 
will  pay  him  to  do  so.  It  is  a  wonderful  desideratum. 
Here  is  a  piece  of  ordinary  firewood,  and  it  may  be 
held  any  length  of  time  in  this  flame,  and  it  will  not 
bum.  It  will  be  a  long  time  before  it  wUl  char.  In  my 
first  course  of  lectures,  when  I  spoke  to  yon  about  this, 
I  could  only  show  you  a  piece  of  paper,  which  did  not 
illustrate  the  thing  properly.  Here  yon  see  this  piece 
of  wood  is  resisting  the  action  of  the  fire.  Mr.  Ijawis 
told  me  that  he  actually  took  a  blow-pipe  and  burnt  a 
hole  through  a  piece  of  wood  without  its  fiaming. 
If  the  woodwork  of  a  house — ^the  mouldings,  the  doors, 
the  window-jambs,  and  so  forth — were  to  be  impreg- 
nated with  this  material  before  being  put  in  their  place, 
they  would  not  catch  fire.  The  beds,  curtains,  and 
similar  articles  would  bum  out  and  leave  the  wood- 
work simply  scorched.  This  impregnation  of  the  wood 
is  easily  effected.  At  present  railway-sleepers  are  im- 
pregnated with  creosoto.  The  sleepers  are  put  into 
chambers  from  which  the  air  has  been  exhausted,  and 
the  creosote  is  left  to  run  in.  It  gets  into  all  the  pores 
of  the  wood  which  were  formerly  filled  with  air,  but  out 
of  which  the  air  hus  been  drawn.  If  you  treat  the  wood 
with  silicate,  instead  of  creosote,  it  will  penetrate  in  the 
same  manner.  The  silicato  will  go  right  through  the 
substance  of  the  wood,  making  it  extremely  tough  and 
strong,  and  also,  you  see,  rendering  it  uninflammable. 

I  have  now  come  to  the  conclusion  of  this  course  of 
lectures,  which  has  been  one  of  great  interest  to  myself, 
and  I  hope  it  has  been  of  some  interest,  and  of  some  use 
also,  to  yon.  My  object  all  through  has  been  to  give 
you,  as  far  as  I  could,  a  reasonable  and  scientific  expla- 
nation of  the  various  applications  which  may  be  made 
of  silicates  in  arts  and  manufactures.  My  lectures  have 
been  full  of  imperfections ;  I  feel  it  myself;  and  I  have 
never  left  this  theatre  without  feeling  that  I  ought  to 
have  said  a  great  many  things  that  I  have  not  said,  and 
some  things  that  I  have  said  might  perhaps  better  have 
been  left  unsaid.  All  I  can  say,  in  conclusion,  is  this : 
you  have  borne  with  me  moat  patiently  under  these 
deficiencies  and  imperfections,  and  when  I  come  to 
revise  the  proo&  of  my  lectures  I  will  do  my  best  to 
alter  them,  and  send  them,  with  as  few  faults  as  possible, 
through  the  press.  Any  small  mistakes  I  will  correct, 
and  also,  I  may  add,  some  matters  which  I  have  been 
obliged  to  leave  unsaid,  and  which  when  written  will 
have  greater  efiect,  perhaps,  than  if  I  had  given  them  by 
word  of  mouth.  I  thank  you  very  much,  ladies  and 
gentlemen,  for  your  kindness  and  attention. 

The  lecturer,  who  had  been  frequently  applauded 
during  the  delivery  of  the  foregoing  address,  was  then 
awarded  a  hearty  vote  of  thanks,  which  he  briefly  and 
suitably  acknowledged, 

ANNXTAL  miERNATIONAL  EXHIBITIOHS. 

♦ 

The  offices  of  the  Commissioners  are  at  Upper  Ken- 
sington-gore, London,  W.,  Major-Gteneral  Scott,  C.B., 
secretary. 

For  the  general  convenience  of  the  public  and  of  the 
exhibitors,  it  has  been  resolved  to  keep  the  Exhibition 
open  till  Saturday,  the  19th  October.  During  the  last 
fortnight  small  portable  objects  in  the  Exhibition  which 
have  been  sold  may  be  removed  by  the  purchasers,  as 
was  done  at  the  International  Exhibition  of  1862. 
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EXHIBITIONS. 


XIESHA  EXniBinON.— rSE  OF  WASTE  MA- 
TEEIALS  AND  THEIR  PKODUCTS. 

It  haa  already  been  announced  that  it  is  intended  to 
have  a  special  department  at  the  Vienna  Exhibition  next 
year,  illustrative  of  the  utilisation  of  waste  products  since 
1851.  Mr.  P.  L.  Bimmonds,  who  has  given  much  atten- 
tion to  the  lubject,  by  various  papers  read  before  the 
Society  of  Arts,  and  the  jmblication  of  a  special  work  on 
the  subject,  has  undertiken  for  the  Austrian  Commis- 
sioners the  formation  of  such  a  collection,  to  be  shown  in 
the  British  section,  and  will  be  glad  to  be  fovoured  with 
any  specimens  illustrative  of  such  processes,  and  com- 
munications and  sUitiiitics  from  manufacturers  and  otheiB, 
which  can  be  addresstd  to  him  at  his  office,  29,  Cheapside. 
^le  following  circular  on  the  subject  has  been  issued  by 
the  Austrian  Commission  : — 

The  consumption  of  soap  atid  paper,  the  quantity  of 
letters  exchanged,  the  extension  of  public  libraries,  and 
the  use  made  of  them,  &c.,  are  often  taken  as  a  measure 
of  the  actual  degree  of  civilisation  of  a  nation.  An  ex- 
tensive and  refined  use  made  of  the  waste  materials  of 
industry  and  housekeeping  might  be  considered  with 
equal  right  as  the  mc'Sure  of  the  degree  of  industrial 
development  and  capability.  It  would  also  scarcely  be 
possible  to  find  in  the  processes  of  manufacture  and  in 
agriculture  an  instance  which  shows  to  the  sumo  extent 
the  really  creative  force  of  science  and  the  characteristic 
tendency  of  a  nation  to  economise,  so  well  as  its  endeavour 
to  keep,  like  nature,  all  within  the  circle  of  reproduction. 
Side  by  side  with  the  increase  and  growth  of  wants,  we 
■ee  the  quantity  of  useful  material  augment  in  a  two- 
fold manner.  This  is  accomplished  partly  by  making 
use  of  substances  formerly  useh  ss,  because  their  qualities 
were  imknown ;  but  still  more  by  the  use  made  of  sub- 
stances which,  formerly  considered  as  used  up,  appeared 
to  ba  of  no  value,  and  were  often  incommodious,  and  in 
many  cases  troublesome.  In  order  to  prove,  only  by  a 
few  actual  cases,  the  assertion  last  made,  that  the  use  of 
waste  materials  increases,  and  that  thus  difficulties  are 
removed,  and  that  the  wealth  of  the  nation  at  the  same 
time  increases,  it  is  only  necessary  to  take  for  iin  example 
the  quantities  of  waste  materials  of  soda  faelorit?,  wl.ich 
were  formerly  a  real  nuisance.  Now-a-days.  a  great  part 
of  the  sulphur  contained  in  them  is  extracted,  and  the 
remainder,  containing  chalk  and  gypsum,  is  employed  as 
valuable  material  fur  agriculture.  The  acid  manf^ancse 
solutions  of  chloride  of  lime  factories  have  leccme  re- 
stored to  use  by  means  of  an  ingenious  chen)i(  al  pro- 
cess. The  scoria;  of  metids  produced  by  blast  furnaces 
is  used  now-a-days  in  glues-making,  and  becomes,  by  a 
simple  physical  process  called  basalting,  a  substance 
useful  in  the  construction  of  buildings  and  streets. 
Coal  and  wood-tar  play,  in  our  time,  an  important 
part.  It  is  Bufhcient  to  call  to  mind  the  beautiful 
aniline  colours,  without  speaking  of  a  host  of 
substances  which  have  become  useful,  like  benzine, 
paraffin,  creosote,  carbolic  acid,  pyrocatcchin  acid,  &c. 
Injorious  and  even  poisonous  gases,  which  escape  during 
the  process  of  smelting  (sulphuric  acid,  arsenic,  zinc 
vapours,  &c.),  have  not  only  been  n'ndercd  innocuous,  by 
contrivances  to  condense  and  absorb  them,  but  have  even 
been  rendered  very  useful.  Cotton  seed,  which  was 
formerly  utterly  u»elc-is,  acquired  an  increased  import- 
ance from  the  moment  when  the  means  of  making  oil 
from  it  was  discovered.  So  also  with  soap  lees  trom 
laundries,  for  we  know  how  to  obtain  fat  acids  from 
them.  Before  the  International  Exhibition  of  London, 
in  the  year  1851,  the  glycerine  in  the  factories  of  stearic 
<icid  and  candle  manu&ctures,  and  the  ammonia  in  coal- 
s,  were  lost  altogether ;  since  then  they  have  both 
ome  important  objects  of  manufacture.  Woollen  rags. 


which  were  formerly  only  used  tor  the  ^r-4nct3fx  : 
Prussian  blue  and  inferior  paper,  but  which  wrre  fee  r 
most  part  thrown  on  the  waste  he^p,  hivi"  now  V.-^ 
raw  materials,  just  as  well  as  sUk  and  r-  tt"  n  irftw  •• 
textile  industry,  and  thus  render  very  re*--  tabic  cl- 
ing material  accessible  even  to  perstotj  ot  »- 
moderate  means.  The  distillers*  •wa.'-h,  proiorK : 
molasses  distilleries,  and  which  was  f  rmeriy  ftrr 
away,  has  become  just  as  useful  for  the  repician' 
of  potash,  which  is  obtained  from  it,  and  t^l: 
forms  the  base  of  so  many  valuable  alknline  sahi ;  K  - 
became  useful  for  the  production  of  albumm;  eui 
cntten'  refuse  for  the  manufacture  of  fl.«r-«lotfa.  - 
horse-shoe  naib  and  other  scrap  iron  for  the  fabticaf.: 
of  the  soft  and  malleable  iron  for  English  fowling-jift- 
and  so  on  with  sawdust  and  leather  r^fus^.  ftc.  H" 
Urge  we  find  the  amount  of  the  us.^ful  matrriil  uc  a 
means  of  satisfying  our  requirements  by  a  reteoip"- 
tive  view  of  the  fcst  ten  or  twenty  ytars  only!  t 
suffices  to  single  out,  from  the  host  of  jubettnoB  i 
value  of  which  has  been  thus  increast-d,  one  mock  V 
despised  material,  vii.,  human  excrements.  Val- 
contradiction,  these  are  considered  as  (>  .me  of  tfe  a< 
disgusting  wastes ;  nevertheless,  China  and  i^ 
mainly  owe  their  flourishing  agriculture  to  the  exsa- 
sive  use  made  of  them ;  and  one  of  tlie  ;^^^tte•t  A^» 
of  our  time,  Bar?n  Liebig,  haa  acknowleip^  tt 
they  contain  the  means  of  restoring  to  the  soil  of  Ee-» 
its  power  of  production,  a  power  which  will  fc-r  • 
exhausted  otherwise.  Considering  thiv  is  it  t-t : 
be  called  one  of  the  greatest  absunlitit*  to  K^ 
millions  in  getting  rid  of  a  suhstanc*-  whiih  wo«U._S" 
made  proper  use  of  it,  make  us  by  several  s!->a 
richer  f  Who  can  deny  that  the  increasing  use  of  nm. 
and  the  development  thus  made  of  new  and  ai*^ 
resources,  and  the  thus  fiualitated  removal  of  a  b^ 
which  annoyed  us,  proves  beyond  all  d->nbt  tkeficat* 
flucnce  which  science  exercises  upon  lifei.  tai  ettw 
even  a  superficial  observer  to  remark  the  tiradnal  df*»f- 
ment  of  intelligence  and  prosperity.  Who  ess  is? 
that  when  one  observes  the  uso  made  of  waste  aaisa 
during  a  certain  given  space  of  time,  a  newjctw- 
civilisation  unfolds  itself?  It  might,  thirefiwe.B'W 
sideration  of  this,  appear  worth  while  n: iking  the  fe^ 
and  worthy  of  the  assistance  of  mi^n  of  science  «»  wl» 
of  men  of  industry,  to  form  in  the  T  <  nn»  Tid"* 
Exhibition  of  1873  a  representation  of  the  r«di«a3'= 
of  articles  of  commerce  from  refuso.  In  ordi  r  to  **• 
limits  to  this  special  exhibition,  the  t»Iup  of  wteiJ* 
in  its  instructive  importance,  it  is,  firstly,  ntcrtsoj' 
giye,  as  exactly  as  possible,  the  meaning  of  the  vs 
Waste.  The  manufacturer  considers  as  wastes  thocr 
mains  of  the  used  raw  and  auxiliary  sulistanres  Ar* 
has  obtained  the  principal  and  secondary  pr<<dac1a  a' 
which,  at  the  time,  have  little  or  no  valne  is  i» 
parison  with  that  which  has  been  produced,  b 
still,  Uie  whole  meaning  of  the  term  waste,  tkr  <k> 
of  that  which  should  be  shown,  is  &till  to  b*  • 
tended,  so  for  as  to  include  all  that  remain  "< 
after  anything  has  been  made  uso  ot  and  ^< 
economy  considers  of  no  further  use.  1.  "Rie  o4j« 
which,  according  to  this  definition,  arc  to  be  eamist 
as  wastes,  form  Uie  nucleus  of  this  exhibition.  1  f* 
ceming  the  period  of  discovery  which  this  rxhAilic' 
to  entend  over,  it  agrees  with  the  regulations  oia^  » 
other  groups  and  other  special  exhibitions,  tai  *•» 
back  to  the  year  1851.  3.  According  to  the  ijif ' 
classification  of  this  exhibition,  there  would  be  ib«i  - 
this  special  department,  on  the  one  h»nd.  thr  «^ 
which  are  to  be  found  in  ever^  industrial  gnaf,  s 
the  other  hand,  the  products  which  hare  b^-ea  olb*' 
from  these  wastes  since  the  year  1851.  cither  if  ^ 
new  products  or  only  old  ones  improved  or  cbeaj** 
It  should  comprise  all  intermediate  products  betwK 
the  wastes  themselves  and  the  mannfRctured  aariK 
goods.  The  exhibition  should  consist  as  much  ai  p» 
Bible  of  the  original  objects  themselTcs ;  cmly  «h(S  fc 
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I  not  poanble,  or  seems  inadmisgible,  graphic  data  will 
splace  them.  To  the  objects  ought  to  be  fixed  prices, 
bitistioal  statements  of  production,  the  name  of  the 
oraon  to  whom  the  realtsation  of  the  value,  or  the 
ireater  profit  made  oat  of  the  wastes,  is  due,  as  well  as 
U  other  statements  relating  to  the  history  of  the  pro- 
inoti  reclaimed  from  them ;  finally,  it  is  desirable  that 
aodels  should  be  exhibited,  or  that  the  machines  by  the 
Lse  of  which  this  increase  of  value  has  been  obtained 
liould  be  indicated. 

B*a«  of  Works  of  Art  at  the  KUan  Exhibition.— The 
xiuch-admired  statue,  entitled  "The  Geniu?  of 
FniiTiWin,"  hy  GHnlio  Monteverde,  at  the  Exhibition 
yf  Fine  Aita  at  Milan,  has  been  purchased  by  the 
Viceroy  of  Egypt  for  20,000  francs,  who  has  also  p«id 
25,000  franca  for  a  painting  by  Pagliano,  representing 
"  Silveatro  Aldebrandi  refusing  to  dance  with  Haramaldo, 
the  murderer  of  Forrnccio." 

SxJiibitioii  of  School  Apparatus. — An  Exhibition  is 
ao'w  open  at  Utrecht  of  a  large  collection  of  books,  appa- 
ratus, utensils,  and  other  materials  of  public  school  educa- 
tion. It  is  not  stated  whether  there  are  any  foreign 
oontributions. 


COBRBSPOSDESCE. 


direction  have  been  rather  to  disseminate  any  advantages 
derivable  therefrom  as  an  educational  help,  than  to 
ucquire  exclusive  rights.  From  that  point  of  view  I  have 
sought  to  ascertain  what  others  have  already  achieved 
and  are  willing  to  see  adapted  to  common  aims,  so  as  to 
spare  occasion  for  alternative,  or,  possibly,  competitive 
inventions.  To  Mr.  Herring  I  owe  a  courteous  recog- 
nition of  my  aims,  and  an  illustration  of  how  his  own 
ingenious  instrument  could  transmit  the  Morse  alphabet 
with  increased  rapidity,  by  adaptations  suggested  to 
him  ;  that  is  to  say,. by  means  of  a  digit  board,  as  in  a 
harpsichord,  the  keys  of  which  may  control  one  or  more 
electrical  currents,  and  produce  symbols,  either  phonetic 
or  alph»beticaL  just  as  musical  chords  are  struck,  simul- 
taneously, instead  of  successively,  as  in  the  case  of  dots 
and  dashes  for  the  Morse  alphabet,  with  at  least  fourfold 
expenditure  of  time. — I  am,  &c.,  Jacob  A.  Franklin. 
LonUun  lostltatlon,  Fln«bury.dj^iu,  E.C., 
leth  aeptember,  1872. 


IMPROVED  TELEGEAPHY,  &c. 

StR, — I  find  occasion  to  explain  certain  propositions 
of  mine  to  Mr.  Richard  Hemng,  which  he  has  briefly, 
t>at  somewhat  prematurely,  published  in  the  Timet  of  1 1th 
September. 

My  plans  comprehend  the  nse  of  symbols,  phonetic, 
alphabetic,  and  otherwise,  to  be  produced,  multiplied, 
and  transmitted  in  various  ways  ;  developments  of  my 
main  object — long  known  to  scientific  friends — a  simplifi- 
cation of  teaching  at  the  earliest  stage,  and  in  advance 
of  the  primer  with  its  diversity  of  alphabets — capital, 
small-case,  script,  &c. 

The  contrarieties  of  English  orthography,  instead  of 
laeing  postponed  to  a  fitting  period,  bajE9e  mere  infants 
required  to  pronounce  o  a  t — not  »et  hut  kat — and  to  re- 
cognise cough  otherwise  than  by  the  eye.  I  propose 
simple  symbols  for  distinctive  sounds  (not  e  hani  and  e 
soft  by  the  same  symbol),  until  the  correspondence  of 
such  symbols  with  their  various  alphabetical  equiva- 
lents, may  be  learned  with  as  much  facility  (by  mere 
juxtti-position)  as  is  the  identity  of  big  "A"  and  little  "a" 
m  primars.  Advantage  may,  moreover,  be  taken  of  the 
chiidbh  greed  for  simple  tales,  to  clothe  such  in  the 
common  alphabets  which  have  to  be  identified  with 
the  preparatory  symbols  at  a  later  stage,  as  a  labour 
of  love,  not  an  irksome  task. 

In  other  countries,  and  notably  in  Germany,  reading, 
as  generally  understood,  is  rarely  taught  before  six  years 
of  age,  and  then  by  the  lautirunj  system  (unavailable  for 
onr  language),  or  by  grouping  letters,  not  spelling  them, 
the  method  by  which  our  ripest  scholars  test  their  own 
orthography. 

Be  it  olnerved,  that  suitable  symbols  for  sounds  or 
letters  will  never  need  to  be  discarded,  if  adapted  for 
nse  through  life,  as  shorthand,  e.g.,  Mr.  Pitman's  system, 
that  of  Mr.  Moon  for  the  blind,  and  the  like. 

As  developments  of  my  original  ideas  may  bo  instanced 
— methodsfor  reporting  spoken  languages, not  necessarily 
understood  by  the  reporter,  at  least  as  rapidly  as  they 
can  be  intelligibly  ottered ;  methods  for  immediate  trans- 
mission of  such  reports  telegraphically ;  methods  of 
printing  off  such  matter  for  transmission  in  circulars, 
say  by  post,  without  intervention  of  type -printers  or 
lithographers. 
I  dieaire  it  to  b«  understood  that  my  labours  in  this 


TELEGRAPHY  WITHOUT  INSULATION. 

SiE, — It  may  interest  your  readers  to  know  that  the 
other  day  I  had  an  opportunity  of  trying  my  system  of 
telegraphy,  as  exhibited  to  the  Society  of  Arts  in  May 
last,  through  ISO  miles  of  uninsulated  wire  under  water, 
and  found  no  difficulty  in  working  it.  My  experiments 
on  this  ISO  miles  moro  than  confirmed  the  conclusions 
I  drew  in  my  paper  from  the  experiments  then  exhibited. 
I  hope  in  a  few  days  to  have  an  opportunity  of  trying 
through  600  or  700  miles  of  wire  merely  covered  with 
hemp  and  pitch ;  but  the  ease  with  which  160  miles  was 
accomplished  leaves  no  doubt  of  the  practicability  of  the 
system  which  I  then  proposed  for  any  distance. — I  am, 

&C.,  H.  HlOHTON. 

2,  Tb«  Cedan,  Fatney,  September  IStb,  1812. 


COAL  SUPPLY. 

Sib, — The  able  president  of  the  Mechanical  Section, 
in  his  address  at  the  recent  meeting  of  the  British  Asso- 
ciation at  Brighton,  has  touched  upon  a  subject  which 
not  only  has  been  discussed  in  other  sections,  but  is  now 
engaging  the  attention  of  almost  every  person  through- 
out the  kingdom. 

The  high  price  of  coal,  and  the  increase  in  its  con- 
sumption, force  us  seriously  to  reflect  upon  its  nse  and 
abuse. 

Without  entering  into  the  question  as  to  where  _we  at« 
to  get  our  future  supply  of  coal  from,  or  to  predict  the 
probable  exhaustion  of  our  coal  bods,  which  no  amount 
of  argument  can  possibly  settle,  I  shall  again  refer  to 
Mr.  Bramwell's  address,  where  the  question  of  finding 
sources  other  than  coal  for  motive  power  was  discussed. 
I  am  surprised  to  find,  however,  that  he  mokes  no  men- 
tion of  compressed  air  as  motive  power,  and  which  has 
certainly  not  received  the  attention  that  it  deserves  from 
English  engineers. 

The  success  of  the  Mont  Conis  tunnel  has  proved  that 
compressed  air  m:ty  be  transmitted  to  great  distances 
without  any  considerable  loss. 

The  vast  force  of  the  tides,  as  Mr.  Bramwoll  observes, 
might  be  taken  advantage  of  along  the  coast  for  sup- 
plying motive  power  ;  not,  however,  by  setting  turbines 
in'  motion,  and  distributing  power  by  means  of  endless 
bands,  as  he  described,  but  by  the  compression  of  air, 
which  could  be  transmitted  to  inland  manufacturing 
towns,  to  replace  the  steam-engines  now  consuming 
so  large  a  quantity  of  our  coal.* 

A  new  field  of  enterprise  is  now  open  to  engineers,  uid 
I  may  venture  to  prediot  that,  at  no  very  distant  period 


•  Tomui,  In  the  tntenutlonal  ExMbltton  last  ye«r,  ihowed  plus 
for  effwUng  thU  compression  of  air  by  meaas  of  the  tldet.— 8io. 
Boo.  or  Aan. 
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£rom  {he  present,  motive  power,  in  the  form  of  com- 
pressed air,  will  be  laid  on,  like  gas  or  water,  to  the  door 
of  the  manufactory. — I  am,  &c., 

Ax  Akolo  Italian. 
Uth  September,  lata. 


ARTIFICIAL  COAL. 


when  the  science  of  one  has  used  its  share,  the  adeata 
of  another  will  find  the  skill  and  the  means  to  get  at  its 
lower  depths.— I  am,  Ac,  W.  Q.  UwHTfUAt. 

Erertoo,  Lirerpool. 


Snt, — As  the  approaching  winter  appears  to  fore- 
shadow "hard  times"  to  the  poor,  and  even  to  the 
middle-classes  of  this  country,  it  behoves  every  one  who 
has  anything  to  suggest  to  ameliorate  the  condition  of 
the  people,  to  bring  it  forth  at  once,  if  at  all  practicable 
and  useful.  Now,  I  have  not  only  thought  much  about, 
but  put  in  practice,  the  making  for  my  own  household  use 
artificial  coal,  which  answers  every  purpose  desired  in 
the  experiment.  Artificial  murble  and  granite  are  made 
almost  as  beautiful  and  durable  as  Nature's  original,  and 
I  have  practically  proved  that  artificial  coal  can  be  pro- 
duced which  will  save  at  least  30  per  cent,  of  the  ex- 
penses of  coal  in  all  households,  works,  and  vessels,  or 
engines,  requiring  it. 

I  will  first  enumerate  a  few  preliminaries : — 

1st.  It  is  made  much  as  nature  makes  it,  and  partly 
of  the  same  materials,  as  will  further  be  explained. 

2nd.  With  the  exception  of  the  bituminous  or  oily 
substances  used,  the  whole  of  the  materials  cost  nothing 
— in  fact,  are  objects  of  refuse,  or  nuisances,  which  cost 
both  households  and  municipal  bodies  large  sums  of 
money  to  get  rid  of. 

3rd.  Every  household  can  make  it  for  itself,  or  com- 

Sinies  can  be  formed  to  make  it  on  a  large  scale  to  leave 
illy  or  weekly  to  purchasers. 

The  modus  operandi  is  as  follows : — It  will  be  under- 
stood that  in  burning  Nature's  coal,  it  is  the  bituminous, 
or  oily,  substance  that  burns,  not  the  gritty  or  earthy 
substance  which  is  left  in  the  form  of  coke  and  cinders. 
Now,  I  take  these  cinders,  and  pounding  them,  not  too 
fine,  but  about  the  size  of  marbles  ;  I  put  to  them  any 
bituminous  or  oily  substance  that  will  coagulate  (oils 
that  will  not  set  in  this  way  will  not  do),  and  in  this 
department  it  may  be  observed  that  any  animal  fat, 
suet,  &c.,  that  is  often  wasted  in  a  honso,  will  all  come 
in  useful. 

Having  added  this  in  a  quantity — everyone  will  soon 
find  out  how  much  is  required — I  add  some  chopped  stmw 
or  hay,  or  any  kind  of  weeds  dried,  such  as  straw,  grass, 
thistles,  gorse,  ferns,  thin  branches  of  anything  floral, 
in  fact,  anything  that  is  combustible,  and  mix  with  the 
cinders,  these  last  being  to  cause  the  composition  to  ad- 
hero,  and  the  whole  being  saturated  with  the  bituminous 
or  oily  subtanccs,  as  much  is  put  on  to  a  piece  of  waste 
paper,  with  a  piece  or  two  of  chip  of  wood  (such  as  is 
used  for  lighting  firss)  at  the  bottom  and  top.  and  to 
make  in  bulk  the  size  of  a  turf  or  half  a  brick,  and 
wrapped  up  and  tied,  laid  under  a  moderate  pressure  for 
a  few  days,  and  then  piled  up  for  use.  The  householder 
will  then  find  that  he  has  all  the  materials  for  lighting 
a  fire  in  one  paper,  which  ignites  immediately,  and  does 
not  go  out,  as  is  the  tormenting  habit  of  many  fires.  One 
or  two  turf-sized  mixtures  will  last  about  three  hours, 
will  give  out  little  flame  and  leas  smoke,  will  soon  g^t 
into  a  red-heat,  and  will  leave  a  mixture  that  can  be  used 
again.  We  must  caution  that  this  is  not  to  supersede  the 
nse  of  coal,  but  to  materially  lessen  the  use  of  it.  To 
those  who  can  get  an  unlimited  supply  of  cinders  free  of 
expense  it  may  supersede  coal  altogether.  As  long  as 
Nature's  ample  supply  is  disregarded,  and  man  does  not 
avail  himself  of  what  is  provided  for  him,  I  offer  this 
simply  as  a  saving  to  the  poor. 

It  IS  said  the  future  of  coal-fields  is  too  deep  to  be 
made  available.  I  quite  difier  with  this.  God  makes 
all  things  to  be  used,  and  the  varied  depths  of  coal  is 
only  a  portion  of  that  infinite  wisdom  that  governs  all 
things,  whereby  the  coal  that  is  given  for  man's  nse 
may  not  bo  aU  used  by  one  or  two  generations,  but 


THE  VENTILATION  OF  OUE  HOUSES  Of 

PAKLIAMENT. 

Snt, — ^It  is  by  no  means  the  first  time  HuA  yonr  eor> 
respondent,  Mr.  H.  F.  Alexander,  has  made  appeazasf* 
in  this  Journal  in  support  of  the  patent  laws  aa  theyaov 
stand,  and  being  a  well-known  patent  agent,  he  is  per- 
fectly justified  in  so  doing.  I  also  observe  that  he  is 
singularly  backed  up  by  the  extravagant  statement  par- 
porting  to  be  from  the  Hon.  Horace  Greeley,  who  aasecti 
that  an  private  property,  equally  with  the  inventioo*  <d 
the  brain,  should  be  protected  by  the  State. 

But  both  these  gentlemen  fail  to  see  that  no  invQi- 
tion  of  the  brain  can  be  valued  as  property  until  it  hss 
been  accepted  and  adopted  by  the  public  Kov,  **  pn- 
babilities  "  having  no  stand-point  in  laws,  it  ia  nttoiy 
impossible  for  any  man,  or  body  of  men,  to  decide 
before-hand  whether  a  so-called  invention  or  imnove- 
ment  will  or  will  not  be  taken  into  general  use ;  and  until 
that  fact  be  ascertained  all  rewards,  preminma,  or 
privileges  are  out  of  place,  and  wasted  upon  any  such 
imaginary  inventions.  In  fact,  it  is  only  neceaaary  to 
run  down  the  monthly  list  of  registered  patents,  in«der 
to  see  that  99  out  of  every  100  are  of  a  worthleas  or  futite 
nature,  thus  forming  a  lottery  wherein  the  opolent  wait 
their  means,  and  the  poor  man  meets  his  miiu 

Messrs.  Boulton  and  Watt,  perhaps  the  moat  anoosB- 
ful  of  patentees,  owing  to  enormous  legral  expenaess  made 
no  profits  during  the  first  ten  years,  and  were  oompeUei 
to  make  applic^ion  to  Parliament  for  an  eztenaianof 
their  patent  rights  to  the  term  of  21  yeaia. 

Under  such  circumstances,  what  can  be  the  Tsloe  of 
any  patent  law  whatever — a  law,  be  it  observed,  that  to<A 
its  rise  in  the  iniquitous  granting  by  the  sovereign  at 
exclusive  privileges  to  certain  merchant  adventoren  tot 
trading  to  unknown  and  distant  lands,  to  the  total  ex- 
clusion of  all  the  rest  of  the  inhabitants  of  this  riobe. 
Among  hundreds,  need  I  instance  the  Old  East  India 
or  the  Hudson's  Bay  Companies. 

"There  can  be  no  doubt  about  the  propriety  of  reward- 
ing meritorious  inventions,  but  how  to  do  so  without 
waste  or  injustice  is  the  great  question  so  much  diacnsnd 
in  regard  to  any  possible  improvement  in  the  existing 
system  of  patent  laws ;  and  I  should  not  like  to  say  hov 
many  thick  volumes  might  be  compiled  from  the  disistfn 
of  patentees.  To  reward  all  inventions,  or  such  so-called, 
indiscriminately,  would  be  the  height  of  folly,  and  to 
wait  until  success  be  proved  would  bo  equally  oselees, 
for  in  that  case  the  inventors  would  get  their  own  re- 
ward freely  from  the  public. 

The  fact  is,  that  the  patent  system  is  mainly  npheU 
by  those  who  are  connected  with  trade  and  manaCsctnnv 
and  who  usually  adopt  the  very  high  sounding  title  of— 
"  Her  Gracious  Majesty  having  been  pleased  to  gmt 
royal  letters  patent  to  Messrs.  Brown,  Jones,  RoUauoo, 
and  Company,  for  their  valuable  invention  of  an  im- 
proved sorkscrew,  &c.,  &c." 

I  may  bere  observe  that  really  valuable  inrenttoos  do 
not  usually  emanate  from  professionals,  bnt  frxjm  poor 
outsiders,  who  are,  of  course,  bought  up  by  rich  capi- 
talists. For  when  a  patent  is  taken  out,  the  first  expense 
is  but  small,  in  order,  however,  to  secure  it  many  ridai 
may  have  to  be  taken  out,  and  all  piracies  and  infringe- 
ments to  be  foughtand  defended  in  the  Court  of  Chancery; 
so  that  no  patent  is  considered  absolutely  secure  until  it 
has  gone  through  that  ordeal,  and  has  cost  thousand 
of  pounds,  Brett's  patent  capsules,  and  Bovill's  patent 
millstone  ventilator,  to  wit. 

In  regard  to  your  Edinburgh  correspondent's  strictorei 
upon  downward  ventilation,  I  have  nothing  to  say,  fi> 
with  a  show  of  deep  sdence  that  gentleman  has  coa- 
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densed  as  much  absordity  aa  could  be  compreased  in  the 
epace,  and  all  hia  difficulties  are  of  an  entirely  imaginary 
character. 

ToniB  truly, 

Henet  W.  Hetelet. 
Reading,  September  16th,  18?a. 


SILK  AND  WOOLLEN  DYES  OP  KASHMIR. 

Snt, — In  the  autumn  of  1860  I  made  my  first  botan- 
isixiK  tour  in  Kashmir,  and  had  my  attention  drawn 
to  the  dyes  used  in  Sirinaggar— the  capital  of  that 
country,  near  the  centre  of  the  lovely  valley  of  that 
name,  on  the  Jhelam,  at  5,000  feet  above  the  sea-level — 
■by  some  notes  in  Mr.  Vigne's  book.  He  appears  to  have 
been  a  gentleman  of  some  fortune,  who  travelled  in  that 
part  in  1838,  and  in  Persia  and  other  countries. 

I  may  as  well  beg^n  with  an  abstract  of  what  he  states 
as  to  these  dyes,  and  I  premise  that  he  seems  to  have 
known  but  utUe  of  the  vemaoolar  of  India  and  Kash- 
mir, and  nothing  of  botany. 

He  notes  that  the  shawl-wool,  which  comes  from  the 
elevated  western  Tibetan  tracts,  is  never  dyed  until  it  is 
made  into  thread,  and  that  there  are  about  40  kinds  of 
dyes,  but,  of  course,  many  of  these  are  only  shades  of 
tne  same  colour. 

1.  Blues  and  purples  are  got  chiefly  firom  indigo. 
2.  Blacks  and  light  brown  from  iron  filings  and  wild 
pomegranate  skins.  3.  Drab  from  wsdnut  skins. 
4.  Beds,  from  kermes  and  logwood,  and  a  native  wood 
called  iin.  S.  Finest  of  the  greens  and  a  light-blue 
are  extracted  from  English  green  baize.  6.  Yellow 
from  a  Panj&bi  flower,  0&likyt&,  and  tcom  a  grass  called 
Woflingil. 

With  regard  to  these,  I  may  mention  that  on  the 
occasion  of  my  fitst  visit  to  Sirinaggar,  two  Frenchmen, 
one  Mons.  Anjeaunnet,  who  were  there,  buying  Kashmir 
sbawlsforPans  houses — strange  that  all  thosesoldinEng- 
landoome  through  the  former,  and  no  English  house  has 
had  pluck  or  sense  enough  to  send  an  agent  to  buy  for  them 
on  wie  spot — were  very  civil  and  hospitable  to  me  and 
my  chum.  I  mentioned  that  I  wished  to  know  about 
the  dyes,  and  asked  if  they  had  any  pull  on  the  dyers. 
*'  Oh !  yes ;  we  can  get  you  any  information  you 
want."  So  we  got  rowed  up  in  their  boat  with  them 
to  a  chief  dyer,  and  "  I  speered  and  back-speered " 
him — as  the  Scotch  phrase  has  it — and  saw  the  processes 
g^ing  on. 

With  my  then  knowledge  of  plants  and  the  vernacu- 
lar, I  could  identify  most  of  the  plants  mentioned  to 
Yigne  and  myself;  the  most  important,  under  No.  5,  was 
only  identified  since  I  came  home,  and  had  the  advantage 
of  working  at  Kow,  which  I  shall  keep  to  the  last. 

1.  Blue,  for  silk  and  woollen,  is  got  by  IfU,  i.e.,  indigo. 
Indigo/era  tinetoria,  L.,  and  Lijward,  Lapis  laziUi.  The 
former  is  much  cultivated  in  many  parts  of  India,  and 
is  said  to  be  noted  in  "Arrian's  Penplus"  as  coming  iVom 
the  Indus,  and  many  notices  of  its  export  by  that  river 
are  recorded  from  the  middle  of  the  17tb  century.  The 
latter  is  got  in  quantity  somewhere  in  the  North-West 
Himalaya,  and  always  for  sale  in  Kashmir,  so  that  a 
'cute  officer  often  makes  a  bargain,  and  buys  for  a  trifle 
a  lump,  most  of  which  is  not  very  good,  but  may  have 
first-rate  bits  in  it. 

Purple  is  produced  by  dyeing  blue  with  lapis  lazuli, 
and  then  for  woollen  by  lA/ih,  the  dye  excrescence  or 
exudation  caused  by  Coecua  laeea,  which  is  formed  on 
various  trees  in  many  parts  of  India,  Burmah,  and  China. 
The  red  is  got  for  silk  by  ktrm  (kermes),  which  Mr. 
Moore,  the  officer  in  charge  of  this  department  in  the 
India  Museum,  informs  me  he  "  presumes  to  be  the  true 
cochineal,  produced  by  Coccus  cacti,  imported  into  the 
Panj&b  by  Bombay  and  Calcutta,  and  which  is  said  to 
be  n>und  wild  in  the  Panj^b" — very  doubtful,  I  should 
think.  Odd  enough,  he  mentions  that  they  have  in  the 
Indian  Museum  no  specimen  of  the  insect  producing 


Indian  lAkh,  nor  any  specimen  of  ktrm,  which  dedderata 
I  shall  see  to  supply  when  I  get  back  to  my  province 
in  October. 

2.  The  pomegranate,  d6r&,  Punica  granatum,  L.,  is 
common  wild  in  the  North- West  Himalaya,  26-6,000', 
firom  beyond  the  Indus  to  the  eastern  border  of  Kam&on, 
as  I  know  from  my  own  observations.  From  the  speoi- 
mens  in  Kew  Herbarium,  it  is  cultivated  in  Sikkim,  wild 
in  Bhotan  and  Bel^chistan,  and  occurs  in  many  other 
parts  of  Asia,  South  Europe,  West  Indies,  and_  South 
America.  The  rind — Vigne's  skin — of  the  firait  is  very 
much  used  for  tanning  and  dyeing  in  Northern  India. 
My  informants  in  Kashmir  said  iron  ash  liquor,  not 
"  iron  filings"  is  mixed  with  the  flowers — not  the  "skin" 
of  this — to  make  black. 

3.  Dust  colour,  AAdW— Vigne's  "  drab" — is  made  by 
the  outer  covering  of  the  wahiut,  Ahhrot,  eh&rmaght,  i.e., 
Persian  for  "four  brains,"  from  the  divisions  of  the  ker- 
nels, a  term  used  to  me  by  an  artisan  in  Sirinaggar  and  I 
found  it  was  often  used  there.  This,  Juglana  regia,  L., 
is  cultivated  in  the  North- West  Himalaya  from  5-10000', 
and  in  West  Tibet  to  nearly  11,000'.  A  little  black  is 
added  for  dust-colour,  if  necessary,  but  no  mordant. 

4.  There  must  be  some  error  in  Vigne's  "  log-wood," 
as  none  of  that  wood  grows  or  is  available  in  the 
Himalaya  or  North- West  India,  so  far  as  I  know. 
Also,  the  dyers  told  me  that  they  knew  ef  no  such 
thing  or  word  as  tin,  and  what  he  meant  was  probably 
bakkam,  CaxUpinia  aappan,  L.,  the  wood  of  which  is 
imported  into  the  Panjib,  where,  or  near  which,  it  is 
not  indigenous,  for  dyeing  a  fleeting  red,  which  needs 
to  be  fixed  by  a  mordant. 

6.  The  fact  noted  by  Vigne  under  this  head  is  both 
instructive  and  amusing. 

6.  For  tiuttnit,  a  fleeting  yellow,  is  used  gil  kaar, 
Vigne's  gUli  kgtH,  the  flowers  of  Butea  frondota,^  Box., 
in  the  Panilb  plains,  in  many  parts  of  which  it  is  a 
common  wild  tree.  The  bark  is  used  for  dyeing  blue  in 
the  Panjab.  In  Kashmir,  phitkaii,  i.e.,  alum,  is  used  to 
make  the  dye  from  the  flowers  durable.  In  some  cases, 
for  a  mor^t,  before  the  alum  is  used  tajji,  i.e.,  a  salt 
of  potash,  which  abounds  in  the  soil  of  many  parts  of 
the  Panjab  plains,  called  *a//«r,-and  effloresces  there- 
upon. 

7.  Green  is  formed  by  first  dyeing  yellow  by  wo<Mn^7, 
Vigne's  uiofldngil,  the  root  for  r«sAom,  i.e.,  silk,  the  leaves 
tor  paehm,  i.e.,  the  inner,  shorter,  softer,  hair  or  wool 
from  the  goats,  I  believe,  for  Kashmir  shawls,  and  then 
blue  by  indigo. 

My  great  shot  was  identifying  this  woMngil  as 
Carpeeimn  abrotanoidee,  L. ;  the  second  composite  plant— 
Carthamut  tinctoriua,  Kox. ;  grown  in  parts  of  the  PanjSb, 
the  first — used  in  dyeing  in  the  world,  so  far  as  I  know. 

The  distribution  of  this  plant  in  the  North- West  Him- 
alaya, as  I  havo  collected  it,  is  thus  from  west  to  east. 
On  the  Kishengunga,  a  tributary  of  the  Jhelam, 
the  westernmost  great  tributary  of  the  Indus  coming 
from  the  Himalaya,  west  from  Kashmir  2-4,600' ;  abun- 
dant in  and  near  Kashmir,  24-6,000'  wotlingil ;  on  the 
Chenib,  S-e.SOC ;  common  on  the  Ravi,  4-6,600' ;  on 
the  Sutlej,  5-7,000';  in  Garhwal,  4-7,000';  in  Kamaon, 
4-6,000'.  In  Kew  Herbarium  the  specimens  collected  by 
others  are,  Kashmir,  6-7,000',  Dr.  T.  Thomson,  and 
Falconer ;  in  Kandwar  on  the  Sutlej,  6-7,000",  Strachey 
and  Winterbottom  ;  in  Bissahir  on  the  Sutlej,  3-6,000", 
Dr.  "Thomson  ;  Simla,  6-7000",  Edgeworthand  Fielding ; 
common  in  Garhwil,  6,000",  Strachey  and  Winterbottom, 
iind  Falconer ;  in  Sikkim  var.  racemota,  8-10,000'.  Out- 
side India,  in  Kew  Herbarium,  are  specimens  from 
Lazistan,  Priuli,  Lenkoran,  South  China,  Formosa,  and 
Japan. 

vigne  goes  on  to  say  that  old  shawls  that  require 
cleansing,  and,  in  some  instances,  new  ones,  are  washed 
by  moans  of  the  fresh  root  of  a  parasitical  plant,  called 
kritz.  A  pound  of  it  is  mixed  with  about  three  parts  of 
water,  and  to  this  is  added  about  the  size  of  a  turkey's 
egg  of  pigeons'  dung,  mixed  and  beaten  up  with  abont 
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the  same  quantity  of  trator.  With  this  the  shawl  is 
saturated,  stamped  on,  and  washed  with  the  hands,  and 
then  well  steeped  in  the  canal.  A  smaller  root,  also 
called  krits,  is  used  for  cleansing  cotton  clothes. 

His  irilz  is  really  krha,  Dioscorea  deltoidea,  Wall,  not  a 
parasite,  hut  a  scandent.  The  smaller  krhi  is  probahly 
the  smaller  tubers  of  the  same  plant. 

He  records  that  in  the  plains  the  "  berries "  of  the 
raynti  fruit,  stirred  up  with  water,  yet  not  so  as  to 
form  a  lather,  are  used  for  washing  soiled  shawls. 

His  raynti  ia  evidently  ritlta,  "soap-nut,"  Sapindua 
aeuminatus,  Wall,  which  is  not  uncommon,  planted  in 
the  valleys  of  the  outer  North- West  Himalaya,  from  the 
Rdvi  eastward,  to  3,d00',  and  the  large  seed  of  which  is 
used  for  washing  various  kinds  of  cloth,  &c. 

J.  L.  Stewaht,  M.D.,  &o., 
Conservator  of  Forests,  Fanj£b. 

Keir,  30th  Angiut,  1872. 


aXHBBAt.   NOTES. 


The  French  Sdentiflo  AMOciatioa.— The  French  Asso- 
ciation for  the  Advancement  of  Science,  formed  after  the 
tno.lcl  of  the  British  Association,  has  just  held  its  meet- 
ings at  Bordeaux,  and  the  attendance  of  ranch  and  foreign 
lavaiis  has  been  considerable.  Amongst  the  papers  read 
and  suhjocts  discussed  are  the  following  : — if.  Bocca  has 
treated  the  interesting  question  of  the  condition  and 
civilisition  of  the  Troglodytes  of  the  Eyzies,  the  race 
whoso  remains  were  recently  discovered  on  the  banks  of 
the  Vezifere,  in  the  department  of  the  Dordogne.  These 
contemporaries  of  the  mammoth  lived  principally,  if  not 
entirely,  by  hunting  and  fishing ;  they  knew  how  to  pro- 
duce and  employ  fire,  they  made  clothing  of  the  skins  of 
animals,  sewing  the  parts  together  by  means  of  needles 
and  awls  of  bone.  In  certain  districts,  the  Troglodytes 
had  arms,  which  showed  a  certain  amount  of,  progress, 
axes  of  worked  flint,  and  harpoons  made  of  wood  and 
bone,  but  no  indications  of  any  kinds  of  pottery  have  been 
found ;  in  the  caverns  have  been  discovered  bones  with 
ornaments  scratched,  and  in  some  cases  carved,  upon 
them.  Amongst  the  latter  objects  are  horns  of  the  rein- 
deer pierced  with  holes,  which  are  conjectured  to  have 
been  sceptres  or  batons  of  the  chiefs.  The  hollow  bones 
and  skulls  of  animals  found  in  the  same  caves  are  all 
broken,  which  seems  to  prove  that  these  early  races  were 
fond  of  brains  and  marrow.  The  skulls  of  these  Troglo- 
dytes present  certain  indications  of  ferocity,  hut  they  are 
not  like  those  of  the  ape,  the  brain-case  exhibiting  a 
certain  amount  of  superior  development.  The  inference 
from  all  these  facts  is,  that  these  men  were  savages,  bat 
in  a  state  of  partial  civilisation,  having  at  their  disposal 
abundant  food,  and  consequently  leisure,  applying  them- 
selves to  the  arts,  and  already  exhibiting  the  perfecta- 
bility  of  the  race.  M.  Lallemand,  Dean  of  the  Faculty 
of  Sciences  at  I'oictiers,  created  great  interest  in  the  sec- 
tion of  physics  by  his  observations  on  the  causes  of  the 
colouration  of  the  atmosphere.  M.  Sorel,  of  Oeneva, 
gave  an  account  of  his  recent  researches  on  the  subject  of 
the  intensity  of  solar  radiation.  Several  important  papers 
were  read  in  the  zoological  section.  M.  Alphonse  Gucrin 
treated  of  certain  new  processes  in  the  transfusion  of 
blood.  Cul.  Laussedat,  of  the  French  engineers,  read  an 
elaborate  paper  on  the  relative  condition  of  the  French 
and  German  armies,  amongst  other  things  dwelling 
specially  on  the  great  value  of  well-organised  travel 
silting  that  in  Germany  at  least  one-fifth  of  the  effective 
officers  of  the  staff  were  sent  annually  on  missions  into 
tho  various  countries  of  Europe,  with  a  given  programme, 
which  they  followed  implicitly,  and  that  General  Moltke 
himself  examined  and  corrected  the  journals  and  memoirs 
which  they  were  bound  to  furnish.  The  Colonel  pro- 
I>oBed  to  the  association  to  appoint  a  committee  to  con- 
sider the  best  means  of  aiding  the  development  of  the 


rising  generation  in  France,  by  meaoa  of  the  ataty  <f 
languages  and  geography  abroad,  and  the  propoaal  w 
received  with  much  applause.  The  Abb6  Dnraiad  rraiia 
paper  on  his  recent  voyages  in  South  America.  Finallj. 
M.  Janssen  and  M.  Bespighi  recounted  the  x««alta  irf 
their  researches  into  the  conatitation  of  the  nuL.  and  el 
their  visit  to  India  last  year,  to  watch  the  eclipoe  of  Ha 
sun.  Scientific  excursions  into  the  environs  of  Um  c^ 
formed  the  conduding  portion  of  the  programme  of  tie 
association. 

Diorama  of  the  Siege  of  Farii. — Visitora  to  Tsa 
should  not  fail  to  pay  a  visit  to  the  diorama  ia  tit 
Champs  Elys^es,  near  the  Palais  de  I'lndoatrie,  -which  is 
announced  to  open  on  the  first  of  October.  £▼«>  tie 
inhabitants,  from  the  great  distance  of  the  outer  totit, 
had  but  a  very  imper^ct  idea  of  the  tmemhU  of  tht 
operations  of  the  besiegers,  and  foreigners  can  acarcdy 
picture  to  themselves,  with  anything  like  troth,  tht 
extent  of  the  operations  on  each  side.  -This  {dctnn. 
taken  from  the  top  of  the  Pantheon,  gives  an  admirabte 
idea  of  the  position  of  the  enemy,  and  a  sad  pictore  d 
the  effects  of  the  siege.  No  picture  can  exhibit  a 
hundredth  part  of  the  destruction,  cruelty,  and  misoy 
of  war,  but  this  diorama  will  certainly  enable  foreignen 
to  form  a  fair  conception  of  the  extent  of  the  operatians^ 
and  the  difficulties  of  the  siege. 

A  Wilt  Endowment, — The  vaiiona  acadendea  of  the 
Institute  of  France  have  to  adjudicate  at  iatarvali 
of  one,  two,  three,  or  more  years,  a  large  nmnbar  sf 
prizes  for  given  and  nnohangeable  subjects.  Soaett 
these  were  originally  ill-chosen,  others  hare  beooos 
obsolete,  and  generally  the  award  of  an  annual  prise  so 
a  given  subject  xarely  produces  a  work  of  much  impcrt- 
ance.  The  Academy  of  Medicine,  for  instance,  has  to  gH* 
every  year  one  thousand  francs  for  the  beat  memoir  oo 
"  Melancholy,"  and  we  believe  that  the  resnlt  to  scieaee 
has  been  a  minimum.  Marshal  Yaillant  has  left  by  will  ts 
the  Academy  of  Sciences,  of  which  he  was  a  m«mb«r,  the 
sum  of  forty  thousand  francs,  to  be  employed  in  CB- 
conraging  science  and  scientific  investigators,  and  hs 
has  left  the  bequest  entirely  untrammelled ;  the  Academy 
is  left  quite  at  liberty  to  apply  the  money  in  ttw 
manner  it  thinks  beet,  and  it  would  stppear  that  tks 
capital  as  well  as  the  interest  ja  left  to  the  dispoaitiaa  of 
the  body.  It  is  to  be  hoped  that  the  example  of  the 
Marshal  may  be  followed  by  others,  whose  philanthroay 
is  not  encumbered  by  the  idea  that  they  can  foresea  tw 
wants  of  the  fut&re,  and  the  progress  of  science. 

The  Son's  Parallax. — At  the  instance  of  the  Ministor 
of  Public  Instruction,  the  French  Assembly  voted  a  credit 
of  £4,000  in  the  budget  of  the  present  year,  for  the  ooa- 
struction  of  the  necessary  instruments  for  the  det^rmiBS- 
tion  of  the  parallax.  It  is  now  reported  that  a  fmtiier 
sum  of  £8,000  is  to  be  voted  for  the  coming  year.  De 
next  transit  of  Venus,  as  is  well  known,  takes  place  m 
1874  ;  it  will  occur  again  in  1882,  and  then  not  aniB 
till  the  year  2002.  >iine  stations  have  been  selected  te 
observation  ;  at  four  of  these,  namely,  Pekin,  Yokobaos, 
the  islands  of  St.  Paul  and  Bourbon,  both  the  entry  sad 
exit  of  the  planet  will  be  observable ;  at  the  other  statioai^ 
which  are  Noumea,  Tahiti,  the  Marqnesan  T«1«ni1«  SoK, 
and  Mascato,  only  one  or  the  other  of  the  two  incidents 
will  be  visible.  The  set  of  apparatus  to  be  used  at  eaek 
station  includes  parallactio  telescopes,  siderial  dock, 
marine  chronometer,  meridian  drcle,  barometers,  ther- 
mometers, electric  piles,  &c.  The  French  tavam*  an  in 
communication  with  those  of  England,  Russia,  Amarica, 
and  Germany,  in  order  that  each  may  select  difiereat 
stations,  and  tlxus  avail  themselves  of  all  the  useful  points 
of  the  earth's  surface  for  these  important  observatioiii. 
All  tho  apparatus  prepared  in  France  for  the  transit  of 
1874  will  be  afterwards  distributed  amoont  the  ofaserra- 
tories  of  Marseilles,  Toulouse,  and  Puy  de  Ddme^  then 
to  be  carefully  preserved  for  the  next  oocuirenoe  ot  tihs 
phenomenon.  ^.^.^^^^^  ^^  LjOOg  le 
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AHVOnSCEMEHTS  BT  THE  OOmTCIL. 


IHTXBHATIOirAL  YXBXBmOS,  I87S. 

The  Oonndl,  having  been  informed  that  Her 
Majesty's  Commissioners  do  not  intend  to 
publish  reports  on  the  different  departments  of 
the  Exhibition  of  the  present  year,  and  looking  to 
the  great  importance  to  Arts,  Manufactures,  and 
Commerce  that  these  annual  displays  should  not 
pass  away  without  some  record,  have  decided  to 
undertake  that  duty,  and  for  this  purpose  have 
engaged  the  services  of  gentlemen  specially 
skilled  in  the  subjecU  of  Uie  several  sections, 
to  prepare  such  reports,  for  publication  in  the 
Society's  Journal.  The  Council,  however,  de- 
sire it  to  be  understood  that,  in  publishing 
these  reports,  they  do  not  necessarily  adopt  all  the 
views  expressed  in  them,  which  must  be  taken 
as  those  of  the  writers  only. 

The  following  is  the  first  of  the  series.  The 
others  will  appear  from  time  to  time. 


PAPER,  PRINTING,  AND  STATIONERY,  AT  THE 
INTERNATIONAL  EXHIBITION,  1872. 

The  chief  impediment  to  the  paper  ttade  for  nme 
years  past  has  been  the  limited  supply  of,  and  difficulty 
m  obtaining,  cheap  and  good  fibre,  or  raw  material  of 
any  kind. 

Notwithstanding  the  subject  is  one  of  vital  importance 
to  one  of  our  moet  extended  branches  of  commerce,  little 
more  seems  to  have  been  done  within  the  last  ten  years 
than  to  try  various  experiments  with  wood  as  a  paper- 
making  medium ;  bat  lew  of  the  experiments  have  been 
sufficiently  saccessful  to  save  the  exhausting  drain  on  the 
supply  of  esparto.  Theqoantityof  thisgrassimportedinto 
England  from  Spain,  and  to  a  small  ez&nt  from  Africa,  in 
1862,  amounted  to  no  more  than  2, 000  tons.  This  valuable 
Importation  has  gone  on  increasing,  until  in  1871  the 
jroas  amount  imported  reached  nearly  144,000  tons. 
tk3  esparto  is  not  an  annnal,  but  takes  some  fifteen 
^ears  to  reach  its  maturity,  it  is  not  difficult  to  under- 
itand  that  the  supply  is  rapidly  diminishing  as  Uie 
Umand  grows  larger. 

In  the  present  exhibition  many  valuable  additions  to 
>ar  paper  material  and  raw  stuff  have  been  made.  Mr. 
QyiM  Clarke,  Council  of  Foreign  Bondholders,  has  fur- 
nished a  fibre  likely  to  be  of  some  value  to  paper  makers, 
it  consists  of  a  description  of  broom,  grown  largely  and 
easily  cultivated  in  the  neighbourhood  of  Smyrna,  and, 
thou^  not  equal  to  esparto  in  strength,  is  likely  to  t^e 
I  considerable  share  in  the  future  materiab  for  paper- 
[naking. 

The  East  India  Museum  have  also  added  largely  to 
the  exhibition  of  fibres  for  paper-making ;  but  few  of 


their  contributions  arc  new,  and  none,  as  &r  as  we  can 
judge,  abundant  enough  at  present^  or  likely  to  become 
BO  in  the  future. 

The  most  promising  addition  in  the  wav  of  fibre  for 
paper-making,  and  the  one  whioh  seems  likely  to  turn 
out  of  the  greatest  importance  to  this  country  and  to  the 
ooloi^  producing  it,  is  the  extraordinarily  common  weed 
called  Sida  rttuia;  this  species  of  MaUaeett  grows  in 
such  abundance  in  the  colony  of  Queensland,  that  it  has 
long  been  considered  a  troublesome  weed  by  the  large 
proprietors  of  sheepwalks. 

This  fibre  has  certainly  all  the  highest  qualities  that 
fiax  possesses,  is  very  superior  to  esparto,  is  clean,  and 
bleaches  without  the  smallest  difficulty,  and  the  supply  is 
said  to  be  unbounded. 

Samples  of  the  Sida  retma  having  been  submitted  to 
the  chief  paper  manufacturers  in  the  country,  one  and 
all_  have  agreed  in  expressing  Uieir  most  &vouiable 
opinion  of  Its  perfect  adaptability  to  the  purpose  of 
paper-makinff,  and  all  entertain  a  very  high  estimate  of 
its  market  value.  The  demand  for  such  a  fibre  would  be 
enormous,  and  it  is  anticipated  that  the  supply  may  be 
depended  on. 

Should  the  usefulness  of  the  Sida  rttuta  prove  to  be 
such  as  be  fully  expected,  the  introduction  of  this  plant 
into  the  United  Kingdom,  through  the  agency  of  our 
great  International  Exhibitions,  alone  would  establish 
abundant  reason  for  our  admiration  and  respect  for  the 
labours  and  the  objects  of  her  Majesty's  Commissioners. 
The  specimens  of  fibre,  or  pulp,  made  from  wood,  ex- 
hibited by  the  Swedish  Eosendahls  Company,  and  the 
half-stuff  made  from  it,  are  suitable  for  admixture  with  a 
stronger  material ;  and  the  pine  wood  pulp,  exhibited 
by  the  Djupafors  Company,  shows  the  core  which 
Sweden  and  other  northern  countries  are  bestowing  on 
the  preparation  of  wood  for  the  ptirpose  of  i>aper- 
making. 

The  raw  material  exhibited  by  W.  Ot.  Kent,  and  the 
pulp  for  paper-making  submitted  by  F.  B.  Houghton, 
as  well  as  the  wood-fibre  exhibited  by  the  North  of 
Europe  Wood  Fibre  Company,  all  appeal  to,  and  are 
worthy  of,  the  attention  of  English  paper-makers,  and 
the  materials  thus  afforded  must  become  valuable  aids 
in  helping  out  our  stronger  fibres. 

The  strong  straw  millboards,  made  by  Ullmann  and 
Co.,  of  Prussia,  are  excellent  in  their  way,  but  possess 
no  novelty. 

The  straw  boards  and  pressing-boards  exhibited  by 
the  Rejau  manufacturers  of  Vienna,  are  valuable  ad- 
juncts to  the  bookbinding  trade,  and  here  at  least  seem 
to  be  some  new  descriptions  of  straw  boards. 

The  Bristol-board  and  card-board  manuiacturers  are 
well  represented  by  Messrs.  GoodaU,  WooUey,  and 
Tumbnll,  who  fully  keep  up  to  the  high  standard  that 
for  years  they  have  successnilly  held,  and  they  seem  to 
have  brought  the  various  descnptions  of  ordinary  manu- 
facture to  the  highest  perfection.  No  other  makers  of 
plain  paper  card-boards  are  represented  jn  the  present 
Exhibition ;  and  probably,  of  the  highly-finished  kind 
of  white  boards,  no  better  are  made  in  any  part  of  tlie 
world. 

For  some  reason  or  another,  really  difficult  to  assign 
with  any  certainty,  [paper-manufacturers  have  shown 
somothing  more  than  an  indifference  to  comply  with  the 
invitation  issued  by  the  authorities  to  exhibit  their 
wares  at  the  International  Exhibition,  and  the  fact  is, 
that  so  poorly  is  English  paper-making  here  repre- 
sented, that,  notwithstanding  there  ore  in  England  over 
340  nulls  at  work,  employingnearly  30,000  persons,  only 
fire  paper-makers  from  Uie  United  Kingdom  have  con- 
tributed speaimens  of  their  much-demanded  produce. 
But,  fortunately,  the  firo  instances  are  so  notable  and  ■ 
the  contributions  of  the  five  firms  so  liberal  and  so  con- 
spicuous in  their  importance,  that  commercially  those 
five  manufacturers  amply  support  the  high  position  that 
the  paper  ti'ade  in  this  country  commands,  although  it 
is  sincerely  to  be  regretted  that  many  other  English 
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makers,  in  several  unaccountable  instances,  have  failed 
to  exhibit  the  various  kinds  of  paper  that  would  surely 
show  us  the  improvement  that  must  have  advanced  with 
the  enormously  increased  demand,  from  the  oppor- 
tunity manufacturers  have  had  since  the  Great  Ex- 
hibition of  18S1,  and  especially  fixim  our  familiarity  since 
then  with  the  great  paper-making  countries  of  China  and 

The  apathy  or  unconcern  of  many  of  our  manufac- 
turers to  exhibit  the  results  of  their  industry  seems  likely 
to  lead  to  serious  consequences.  The  opportunity  of 
exhibiting  their  paper  should  certainly  have  been  re- 
garded by  them  as  a  means  to  a  very  much  desired  end 
— the  extended  sale  of  the  product  of  their  capital  and 
labour;  and  it  is  to  be  attributed  in  a  very  great 
measure  to  the  absence  of  their  exhibits  that  the  largest 
French  and  American  houses  of  business  have  and  are 
now  making  very  careful  inquiries  as  to  the  capabilities 
of  the  Russian  and  other  foreign  paper  manufacturing 
establishments  for  supplying  their  enormous  require- 
ments. 

The  twelve  frames  containing  specimens  of  water- 
marked papers,  manufactured  by  T.  H.  Saunders,  and  the 
sheet  of  loan  or  parchment  papers  which  is  strong  enough 
to  support  6  cwt.,  and  their  well-selected  specimens  of 
mateniUs  of  which  papers  are  made,  are  all  worthy  of 
our  highest  commendation ;  and  the  roll  of  Tht  Times 
paper,  for  printing  continuously  by  the  Walter  machine, 
oaimot  be  surpassed  by  any  other  exhibiting  paper 
maker. 

During  the  first  three  months  of  the  International 
Exhibition,  it  was  fondly  and  confidently  supposed 
tbat£ngliidi  paper-makers  were  pre-eminent  as  manufac- 
turers of  water-marked  papers ;  and  Messrs.  Wyndham 
8.  and  R.  Portal,  sole  manufacturers  of  bank-note  paper 
to  the  Bank  of  England,  had  contributed  so  splendid  a 
show  of  their  manufacture,  that  it  seemed  impossible  that 
rivalry  by  any  foreign  country  could  for  a  moment  be 
entertained.  But  to  the  surprise  and  utter  astonishment 
of  the  whole  paper-making  trade,  and  to  all  experts  in 
this  particular  branch,  the  Russian  Imperial  Stat«  Paper 
Hanu&ctory,  at  St.  Potersburgh,  contributed,  "  better 
late  than  never,"  so  extensive  and  varied  a  collection  of 
water-marked  papers,  suitable  for  bank  bill  purposes  and 
other  commercial  security  paper,  that  without  any  re- 
luctance the  most  prejudiced  supporter  of  our  home  manu- 
factures at  once  acknowledged  the  defeat  of  England; 
a  defeat,  however,  that  Russia  can  only  half  glory  in,  as 
the  superintendent  of  the  Imperial  State  Paper  Manu- 
fiuitory  is  an  Englishman. 

The  Russian  paper  is  especially  remarkable  not  only 
for  its  variety,  but  for  its  beauty ;  and  it  is  a  subject 
well  worthy,  of  the  consideration  of  our  manufacturers, 
that  the  Russian  makers  acquire  a  more  perfect  texture, 
together  with  a  cleaner  and  sharper  water- mark,  and  at 
the  same  time  add  a  strength  to  the  paper  over  and 
above  the  English  makers  of  at  least  from  10  to  14  per 
cent. — an  advantage  thatcannot  be  estimated  too  highly 
when  wo  consider  that  durability  and  strength  aro  the 
great  desiderata  most  difficult  to  obtain. 

Messrs.  John  Dickinson  and  Company,  and  Messrs. 
Haines  and  Murcbant,  in  addition  to  having  furnished 
specimens  of  ordinary  printing  and  writing  paper,  have 
contributed  a  most  interesting  collection,  of  a  highly 
educational  character,  of  the  materiuls  for  making  and 
colouri^  paper. 

Mr.  W.  Monckton,  Basted  Mills,  near  Sevenoaks, 
Kent,  has  one  contribution  only  of  a  very  good  machine- 
made  account-book  paper,  which  in  its  hardness  seems 
superior  to  any  at  present  in  use. 

The  highest  terms  are  applicable  to  the  Irish  linen 
rag  paper  exhibited.by  Marcus,  Ward  and"Co.,  and  it  is 
to  be  wished  that  there  had  been  equal  opportunities  of 
sneaking  from  experience  of  other  fabrics  exhibited  in 
this  year's  exhibition. 

The  specimens  of  fancy  note-paper  and  stamped  en- 
velopes (Papier  Confection),  exbilnted  by  Theyer  and 


Hardmouth,  of  "Vienna,  are,  in  style  of  wodnnaashi^ 
faultless,  and  put  in  a  second  place  tlie  atamped  nctc- 
paper  of  Messrs.  Macmichael  and  others. 

For  <^eap,  good,  and  sound  work,  Joseph  Mead's  »t- 
count-books  are  not  to  be  surpassed,  bat  the  BritK 
manufacturers  of  account-books,  however  perfectly  Jfcff 
may  finish  their  work,  have  got  to  learn  from  nearij  >- 
continental  makers  how  to  give  their  volamee  a  \aik.- 
which  wa  are  almost  a&ud  to  write  in  this  plaoe— g 
picturesqueness — a  look  which  all  foreign  offioe-bocii 
are  never  without,  for  there  stiU  lingers  a  tnditiaosT 
artistic  character  about  the  derinu  of  •  weD-as^ 
foreign  ledger  tiiat  reminds  one  of  the  very  eariy  dayi: 
bookkeeping. 

It  is  satisfactory  to  find  that  nearly  every  fannci  i 
printing  is  wdl  represented  in  the  present  year's  hta- 
nations  Exhibition,  and  that  the  great  firma  of  {siala! 
of  our  own  country  are  favourably  represented  by  Ut 
side  of  our  Continental  co-workers. 

In  ordinary  book-work,  our  most  famona  firms,  wni 
as  Gilbert,  Rivington,  and  Co. ;  Whittan^uun,  Wilkin 
and  Co. ;  R.  Clay  and  Taylor ;  CaaseU,  Fetter,  t^ 
Gilpin,  and  others,  have  well  supported  tl^ir  repiaata 
for  the  style  and  beauty  of  their  typography,  altlmut 
when  the  glorious  press  work  of  Uie  old  maatfrs  ia  'Jb 
line  is  remembered,  it  must  be  lamented  that  our  priiaa 
seem  to  have  lost  the  true  spirit  of  their  niMe  as. 
Such,  however,  cannot  be  said  of  the  contrilnticaB  faa 
Russia,  Austria,  Belgium,  and  Bavaria,  and  ttom  t^ 
countries  there  are  contributions  enough  to  vo^ 
seriously  and  eflfectually  our  confidence  in  'Kngliih  a- 
periorily  in  what  is  called  book  and  commercial  piiatm 
The  authorities  of  the  printing  eotabliahment  d  Es 
Russian  Imperial  Majesty's  Chancellerie  have  ooEas- 
buted  most  valuable  material,  and  especially  one  ra^ 
exhibited  by  the  Imperial  Academy  of  Science,  tt  % 
Petersbnrgh,  containing  Our  Lord's  Prayer,  pnnteis 
366  languages ;  this  exquisite  book  is  a  mamSia 
specimen  of  typography,  and  more  than  rivals  the  fS) 
important  display  from  the  British  and  F<aeigB  I^ 
Society,  who  exhibit  translations  of  the  SaapMn 
printed  in  202  of  the  living  languages  of  Europe,  ic. 
Africa,  and  America,  and  the  Islands  of  Ha  'Stek 
Messrs.  Rivington  stand  alone  in  their  new  ies- 
provable  movable  types  for  embossing ;  and  if  t^ 
great  printers  had  no  other  eridences  of  their  tkiU,  'is 
types  for  the  blind  would  crown  them  with  tba  iopa 
honour. 

The  types  used  in  nearly  all  the  Russian  priziss 
establishments  emanate  from  the  great  foondi;  di- 
Lehmann  and  Co.,  who  seem  to  n~.onopolisc  neu^i^ 
whole  of  the  type  foundry  business  in  Roaaoa. 

Of  what  is  called  the  commercial  printing  of  Bis^ 
the  specimens  are  perfectly  novel  to  oar  piinteaBi 
their  methods  of  ornamental  type  printing  caaiMi  -' 
imitated  or  followed  in  England,  tmtil  the  demaas  h 
such  beautiful  work  induces  our  type  founiiett  e^ 
printers  to  entirely  remodel  their  machinery.  Tl 
Russian  and  Belgian  mode  of  printini;  blank  dralU  i- 
coupons,  bonds,  cheques,  railway  scrip,  and  asto^ 
securities  of  all  kinds,  is  greatly  in  advance  of  sstr- 
forms  produced  by  English  printers ;  our  printen  b" 
certainly  not  exhibited,  and  we  fear,  are  not  yet  »&  - 
furnish  such  commorcitil  printing  as  the  specimai  li**' 
of  Messrs.  E.  Gnyot,  of  Brussels,  display ;  saJ  '-■ 
perfectly  exquisite  work  exhibited  by  the  'R^a: 
Government,  from  the  Imperial  State  Paper  V««> 
seems,  to  our  eyes,  unaccustomed  to  such  beaotica  : 
have  exhausted  the  me»ns  of  adding  preciooBM  ' 
formal  blank  paper  securities. 

The  Belgian  method  of  combining  lithof^npliit  a 
type  printing  together  has  an  effect  somewhat  siaC' 
but  is  far  more  costly  to  produce. 

The  specimens  exhibited  by  M.  G.  A.  BoofcadaiBt  - 
B&le,  apx>ear  to  have  been  executed  by  a  method  soar 
what  similar  to  the  Russian  or  Belgian  prooessta  K 
quite  unknown  or  unpractised  by  English  printcM. 
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It  IB  certainly  the  interest  of  our  printers  to  look  care- 
fully at  these  foreign  specimens,  or  they  are  likely  to 
aoffer  greatly,  not  only  from  the  loss  of  a  very  large 
branch  of  inanufactnre,  bnt  also  from  the  discredit  of  not 
executing  the  highest  order  of  work. 

The  comparison  may  not  perhaps  be  exactly  a  just 
one,  but  the  specimens  of  commercial  engraving  exhibited 
by  Messrs.  Bacon  and  Perkins,  suffer  greatly  by  the  side 
oi  the  commercial  paper  exhibited  by  the  Russian 
manufacturers,  especially  as  the  latter  possesses  the  com- 
mercially much  desired  quality  of  novelty,  and  the 
former  represents  merely  the  ingenious  method  'with 
^rhich  we  have  been  so  long  fkmiuar,  of  engine-tumed 
copper-plate  printing. 

The  type  founders  have  done  g^ood  service  to  tiiis  de- 
partment of  the  Exhibition,  and  no  section  is  better  re- 
presented. The  specimen  books  of  the  following  firms 
seem  to  contain  everything  in  the  way  of  type  that  is  to 
desired : — Messrs.  J.  Lehmann,  of  St.  Petersburg ; 
E.  Guvot,  of  Brussels ;  G.  A..  Bonfontaine,  of  Bale ; 
and  the  English  Arms -of  Stevenson,  Blake  and  Co., 
A.  W.  Oaslon  and  Co.,  V.  J.  Figgins,  Seed  and  Fox,  and 
Miller  and  Bichards. 

The  printing  ink  manufacturers  have  well  responded  to 
the  invitation  to  contribute  specimensof  their  useful  manu- 
facture. The  best  EInglisb  specimens  are  those  of  B.  Win- 
stone,  who  exhibits  various  descriptions  of  black  and  co- 
loured inks,  and  some  very  beautiful  specimens  for  litho- 
graphic purposes.  The  other  exhibitors  who  well  support 
the  reputation  of  the  printers'  ink-making  trade,  are 
Messrs.  Battey  and  Co.,  Messrs.  Parsons  and  Fletcher, 
C.  A.  Springmann,  of  Osnabruck,  Germany,  and  Van 
Iio^-Nouri  and  E.  Brasseur,  &om  Belgium. 

"Ae  art  of  colour  printing  from  wood  blocks  and  stone, 
is  largely  though  imperfectly  illustrated  at  the  Inter- 
national Ebdiibition. 

The  exhibits  of  Messrs.  Vincent  Brooks,  Leighton 
Brothers,  Clay,  Son,  and  Taylor,  and  W.  Dicks  and  Co., 
all  merit  praise  for  their  mechanical  skill,  but  not  one  of 
these  colour-printers  appear  to  aim  at  the  perfection  of 
art  arrived  at  by  very  simple  means  by  the  Japanese 
printers ;  nor  can  we  find  in  the  Englisn  reprodaction 
from  popular  pietnres  anything  to  approach  the  perfectly 
successnil  efforts  of  the  kind  made  by  several  continental 
chromo-Uthograpbers;  and  we  must  despair  of  producing, 
for  a  long  time  yet,  any  work  equal  in  beauty  to  the 
noble  publication  exhibited  by  Flaege  and  Fljin,  of  St. 
Fetersburgh.  It  is  indeed  for  such  illustrations  as  the 
above  firm  exhibit  that  chromo-lithography  is  perfecUy 
adapted,  and  we  lose  patience  at  the  persistently  ill- 
directed  attempts  of  onr  colour  printers  to  reproduce  the 
endless  gradations  and  subtie  qualities  of  pictures  and 
drawings  like  Turner's. 

Of  the  anastatic  printing  Russia  exhibits  some  highly 
interesting  specimens  of  the  helio-electrotsrpe,  perfected 
by  M.  Scamoni,  who  has  very  ingeniously  adopted  the 
bichromate  and  gelatine  metliod,  tiie  examples  of  which 
exhibited  by  him  show  the  perfect  working  method  of 
this  process  ;  and  although  the  English,  Woodbury,  and 
Heliotype  processes  are  amply  representisd  in  the  exhibi- 
tion, we  are  unable  to  remark  upon  any  novel  results. 

So  much  of  the  stationery,  or  what  comes  under  the 
head  of  stationery,  that  is  exhibited  at  the  International 
Exhibition,  has  undergone  the  so-called  embellishing 
aid  of  the  pseudo-artist,  that  it  is  difficult  to  turn  to  any 
case  of  exhibits,  or  any  frame  of  advertisements,  without 
having  to  regard  the  objects  from  an  artistic  point  of 
view ;  and,  indeed,  the  pretentious  manner  in  which 
many  worthless  designs  are  presented  calls  for  condem- 
nation, in  the  first  place,  on  the  score  of  the  badly-de- 
signed frame,  and,  on  fmrther  examination,  for  the  ill- 
assortment  of  the  objects  framed. 

It  is  impossible  to  legard  the  whole  collection  ex- 
hibited as  anything  more  than  a  very  large,  and  not  by 
any  means  first-rate  shop  of  miscellanebus  finery ;  and 
the  fatally  ambitions  nature  of  many  of  the  objects 
prominentiy  displayed   says  more  for  the  exhibitor's 


desire  to  attract  the  injudicious  many  than  for  his  wish 
to  please  or  gain  the  praise  of  the  thoughtful  few. 

The  desire  of  pleasing  everyone,  or  having  something 
in  stock  to  suit  the  taste  of  agents  and  purchasers,  is 
perhaps  at  the  root  of  the  bad  art  exhibited  in  all  di- 
rections by  our  manufacturers,  who,  having  a  vpry  great 
regard  for  the  remunerative  patronage  of  Uie  multitude, 
entertain  at  the  same  time  a  very  low  estimate  of  the 
taste  or  judgment  of  the  public ;  and,  having  met  with 
vast  success  by  working  down  to  the  lowest  intelligence 
in  such  matters,  they  seem  suspicious  of,  and  altogether 
antagonistic  to,  the  opinion  of  those  who  differ  from  them 
in  matters  regarding  the  nature  of  supply  and  demand. 

The  demand  for  novelty  appears  to  assume  almost  a 
morbid  character  with  the  modem  manufacturer,  and 
donbtiess  the  constant  directions  that  our  art  manipu- 
lators unceasingly  urge  on  their  designers  are,  that  the 
more  novel  the  designs  the  better  the  employers  will  be 
satisfied,  and  the  more  eagerly  the  public  will 
purchase. 

But,  unfortunately,  in  this  rage  for  novelty,  which  has 
taken  possession  of  our  manufacturers  for  the  lasthnndred 
years,  they  have  lost  sight  of  a  standard  of  excellence  in 
all  things,  except  in  mere  mechanical  perfection,  an  end 
which,  for  all  practical  purposes,  they  have  without 
doubt  arrived  at,  although  we  must  not  be  too  certain  or 
secure  in  our  belief  that  our  mechanical  excellence  has 
by  any  means  reached  its  height ;  and  it  must  be  borne  i^ 
mind  that,  admirably  and  faithfully  as  the  modem 
machine  does  its  work  for  us,  nothing  has  yet  been 
done  by  the  aid  of  steam,  in  anything  that  relates  to  art 
decoration,  that  approaches  the  efforts  of  the  hand  directed 
by  a  thoughtful  intelligence.  Still,  however,  in  the 
demand  for  novelty,  there  is  no  reason  whatever  why 
we  should  neglect  well-established,  and,  to  our  manu- 
facturers, almost  unknown  beauties.  In  all  bninohei 
of  decorative  art,  bo  it  ever  so  trifling,  or  on  whatever 
scale  of  importance,  an  endless  sequence  of  novel  designs 
is  within  our  reach,  without  once  producing  an  ill-shaped 
obiect,  or  a  badly-designed  or  ill-covered  surface. 

Let  us  once  establish  in  our  manufactures  certain 
acknowledged  periods  of  history,  when  the  art  of  design 
arrived  at  its  highest  perfection,  and  let  us  mark  with  equal 
determination  the  epoch  of  its  decline,  and  for  centuries 
to  come  our  artists  who  work  in  ornamental  design,  and 
the  employers  of  such  artists,  will  find  a  golden  field, 
ample  enough  for  the  most  industrious  reaper  in  search 
of  the  useful  and  the  beautiful. 

Whatever  may  be  said  In  favour  of,  or  in  opposition 
to,  the  happily-prevailing  taste  with  our  best  class  o 
manufacturers  for  mediaeval,  or  what  is  carelessly  styled 
"  Gothic,"  designs,  it  must  be  owned  that  the  objects 
exhibited,  adorned  or  disfigured,  in  the  supposed  cha- 
racter of  middle-age  art,  have  at  least  the  appearance 
of  correctness,  a  tendency  to  which  they  clparljr  indi- 
cate. In  looking  over  the  various  frames  exhibited  by 
Messrs.  Marcus  Ward,  Vincent  Brooks,  Leighton 
Brothers,  and  Messrs.  Qoodall,  we  cannot  help  regretting 
that  the  great  demands  upon  these  genUemenfor  novelty 
oblige  thcim  to  do  so  many  inartistic  things,  and  leave 
undone  so  many  beauties  that  their  knowledge,  their 
skill,  and  their  capital  would  enable  them  to  give  to  the 
world. 

It  is  scarcely  fair  to  judge  of  the  labours  of  the  above- 
named  firms  by  the  miscellaneous  subjects  they  have 
thought  proper  to  exhibit;  and  it  is  so  diiiicult  to  imagine 
these  gentlemen  incapable  of  forming  a  correct  opinion 
of  what  is  good  in  art,  that  we  fear  they  have  been  led 
in  selecting  their  exhibits,  by  their  estimate  of  the  low 
level  of  public  taste,  and  by  their  amiable  desire  to 
please  the  profitable  public. 

Nevertheless,  it  is  from  such  contributions  as  they 
have  submitted  that  everything  may  be  expeoted,  and 
from  them  and  to  other  firms  working  in  tho  game 
direction,  we  may  look  with  confidence,  for  «■  realisation 
of  our  most  beautiful  dreams,  or,  better  still,  tho  repro- 
duction of  existing  beautiful  rcalil^QQg  [g 
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Out  of  the  many  large  coUcctions  of  coloured  playing 
cards,  there  is  not  one  singlo  design  that  would  bear  the 
severe  criticism  of  a  really  well-instructed  critic ;  and  of 
the  many  Christmas  cards  exhibited,  no  single  one  can 
be  selected  that  deserves  higher  praise  than  that  it  is 
pretty,  or  funny  ;  whilst  the  vast  majority  of  those  dis- 
played have  alone  the  veryquestionahle  merit  of  costli- 
ness. There  is  no  reason  whatever  why  the  manu&c- 
tnrem  who  supply  the  demand  for  this  sort  of  amusing 
art,  should  wait  until  the  distant  period,  "  the  time  will 
come,"  to  enable  them  to  produce  better  things,  nor 
need  they  go  in  search  of  foreign  aid  for  their  purpose ; 
they  have  it  in  their  power  at  home  to  reproduce  designs 
as  exquisite  as  the  world  has  yet  seen ;  but,  in  order 
that  such  designs  should  have  the  chance  of  gaining  the 
popular  taste,  they  should  not  bo  pushed  and  jostled 
into  notice  in  company  with  debased  companions ;  for 
one  year  of  really  fine  art-work,  practised  by  some  art- 
loving  firm,  would  certainly  not  foil  to  secure  an  ample 
reward  of  fame  and  funds. 

The  appreciation  of  the  correct  is  but  rarely  combined 
with  the  ability  for  sustaining  a  large  business,  but  there 
oro  now  few  manufacturers  who  are  not  willing  to  own 
that,  in  some  way  or  other,  the  more  art  they  put  into  their 
wares,  the  more  certain  they  are  to  obtain,  in  the  long 
run,  credit  as  well  as  profit  for  their  labour. 

Whatever  is  to  be  said  in  favour  of  our  British  manu- 
facturers, no  matter  what  branch  of  trade  we  are  called 
upon  to  consider,  whenever  what  is  called  fine  art  is  re- 
quired, we  must  own  we  suffer  in  comparison  with  all 
other  countries. 

In  looking  at  the  designs  of  the  manufactures  of  all 
eastern  countries,  or  normem,  we  seldom  find  any  object 
badly  designed,  or  any  surface  ineffectually  or  ineffectively 
covered  ;  whereas,  we  iiail  to  find  amongst  our  decorated 
objects  the  exception,  even  without  which  or  with  which, 
it  IS  impossible  to  prove  to  our  manufacturers  that  they 
are  not  always  fully  qualified  to  direct  their  artists, 
however  competent  Uie  employer  may  have  proved  him- 
self to  manage  the  many  other  details  of  his  business. 

There  arefew  cases  of  miscellaneousobjectsof  stationery 
in  this  department,  more  perfect  or  more  instructive  than 
that  of  Messrs.  Faber;  and  we  have  nothing  in  the 
International  Bxhibition  to  equal  or  approach  tiieir  col- 
lection of  slates,  and  especially  their  peifectly  arranged 
"  ship  log  "  slate,  that  forms  the  conspicuous  feature  in 
their  collection ;  this  slate  appears  &ultloss  in  its  ar- 
rangement and  simplicity.  Of  Faber's  other  articles  of 
stationery  it  is  impossible  to  speak  too  highly. 
_  The  Imperial  and  Boyal  Austro-Hungarian  Commis- 
sion exhibit  more  than  one  case  of  stationery  that  in 
design  is  so  varied^  so  instructive,  and  so  novel,  as  to 
almost  disturb  an  idea  that  has  been  long  growing,  and 
has  taken  astrong  hold  of  some  of  our  best  designers,  that 
conventional  forms  are  the  best  suited  for  decorative 
purposes. 

But,  perhaps,  of  all  the  various  branches  of  the 
stationery  trade,  as  exhibited  at  the  International  Exhibi- 
tion, literally  in  its  most  varied  forms  and  colours,  and 
lowest  stt^e  of  degradation,  is  the  making  of  paper 
flowers  and  fire-place  abominations;  and,  considering  how 
much  is  done  mechanically  in  this  way,  It  is  sadly  to  be 
deplored  that  the  employers  and  teachers  of  this  pretty 
and  pleasant  work  have  not  themselves  been  better 
taught. 

The  felted  paper-curtains  manufactured  by  Pavy, 
Frctto,  and  Co.,  are  certainly,  but  oddly  enough,  tiie  great 
novelty  and  feature  of  the  stationery  department,  indeed, 
one  may  almost  say,  of  the  whole  Exhibition,  and  justly 
have  they  gained  their  reputation ;  and  as  a  cheap  material 
for  curtains,  admirably  adapted  to  afford  the  .humbler 
and  the  middle-classes  the  luxury  of  comfortable  finery 
at  an  extraordinarily  cheap  rate.  In  this  respect,  they 
cannot  be  spoken  of'^too  highly  ;  in  fact,  it  is  perhaps  not 
saying  too  much  for  this  fabric  to  describe  it  as  faultless 
in  every  respect  but  one,  the  one  fault  consisting  of  the 
badly  selected  designs  that  the  manu&cturers  have  im- 


printed on  their  papers,  their  beat  patterns  hsviiurbeai 
taken  from  no  better  authority  than  the  modem  ncBck 
eretotmet,  and  even  the  designs  of  these  are  not  'by  my 
means  the  best  calculated  for  the  puipose ;  there  are  \>A 
a  very  limited  number  to  select  from.  Xhe  japaneae,  froa 
whom  the  novelty  of  paper  curtains  has  reached  si, 
could  have  supplied  the  manufacturer  at  the  same  tins 
with  any  number  of  appropriate  and  suitable  designa. 

The  coloured  tissue  papers  exhibited  by  James  S. 
Crompton  and  Co.  suggest  the  possibility  of  the  mas*- 
facturer  rivalling  in  time  the  perfect  fabrics  of  Japaa, 
or  at  least  the  papers  of  the  Chinese  makers  ;  bat  then 
is  a  vividness,  a  variety,  and  a  charm  about  all  Oriortal 
papers  that  our  manufacturers  do  not  even  appear  to 
appreciate. 

On  examining  the  four  small  cases  of  Chiiiff , 
Japanese,  and  Indian  specimens  of  stationery  that  havt 
been  wisely  contributed  by  the  South  Kensingtoa 
Museum  authorities,  it  seems  impossible  that  our  maoo- 
facturers  can  fail  to  see  that  they  have,  in  these  diataat 
manufactures,  a  perfect  school  in  which  iJl  that  is 
desired  connected  with  the  making  and  the  emhelliskiDg 
of  paper  may  be  learned. 

In  another  department  of  the  International  EzUfai- 
tion — the  jewellery  department — some  Chinese  jrapc 
flowers  are  exhibited  by  the  Governor  of  Hoag-Koog, 
which  are  precisely  what  our  satin  pa^er  decuvatm 
manufacturers  should  place  before  ueir  indnitrioni 
young  workpeople. 

The  coloured  fancy  papers  exhibited  here  "by  Knglirii 
manufacturers  are  so  &r  inferior  to  the  same  kind  <i 
manufacture  exhibited  by  the  Viennese  makers,  that 
whereas  in  the  former  there  is  scarcely  any  pattern  or 
tint  to  approve  of,  in  the  latter  there  is  poaitivdjr  m 
large  and  so  well-selected  an  assortment,  that  in  tnmiiut 
over  their  books  of  specimens,  page  after  page  of  wdl 
imitated  or  properly  designed  patterns  can,  be  chosn 
&om  ;  and  it  is  not  until  we  come  to  what  is  called  oa- 
bossed  gelatine  paper  that  we  meet  with  oommanplaee 
vulgarity  of  design,  or  ill-assorted  colonrs  :  althooj^  in 
this  useful  species  of  manufacture,  the  leathar  pap« 
made  in  Vienna,  or  by  Viennese  makers,  ia  witiwat 
fault. 

The  step  from  stationery  to  envelopes,  w^ting-cssns, 
and  ink-stands,  is  wider  tlian  it  at  first  appears,  and  & 
scarcely  seems  that  such  objects  have  anv  appropriate 
places  in  Department  n..  Class  12 ;  but  nere  the  ink- 
stands  and  their  accompaniments  are  of  every  caaceiTahle 
material ;  shiny,  slippery,  badly-shwed  uTairs ;  over- 
polished,  ill-gilt,  painted,  and  beetndaed  with  nails,  bst 
certainly  strong,  substantial,  and  useful  for  trade  pur- 
poses of  all  deswiptions. 

One  frame  exhibited  in  this  dqwrtment  •'^Tnrti  of  a 
number  of  perforated  tissae-papers,  highly  ^t,  or 
silvered  at  the  edges,  and  labelted  "  Decoistuats  far 
the  table  and  pastry."  Surely,  if  a  fiJae  idea  sf 
luxury  leads  to  a  demand  for  such  additions  to  our 
dinner-tables,  let  such  expensive  finery  be  at  least  good 
in  design,  for  it  would  cost  no  mote  to  make  the  eUbo- 
rate  machinery  that  cuts  out  and  embosses  sodi  deoon- 
tions,  than  to  make  the  badly-suited  patterns  that  ate 
here  displayed. 

The  circular  piece  of  perforated  tissue  p^>er  that  ok 
flower  dealers  put  round  cheap  bouquets,  seema  to  add, 
in  many  people's  minds,  to  their  beau^  and  pmninnsnrss. 
and  if  perforated  paper  be  really  required  to  si^vport  the 
painful  regularity  of  the  circular  bouquet,  it  wenid 
perhaps  be  difficult  to  suggest  anything  Tecy  different 
to  that  with  which  we  are  all  so  well  aoqoainted.  The 
subject  would  scarcelvbe  worth  a  moment's  notice,  were 
it  not  that  tinted,  embossed,  perforated,  and  wire-marked 
paper  meets  our  eye  at  every  turn,  frtun  the  petlonted 
paper  that  is  intended  to  enhance  tiie  charms  of  psirtty, 
to  the  perforated  bank-note^  with  its  never  too  uodliar 
dear  old  water-mark. 

A  case  of  Belgian  bon-bon  boxes  is  placed  in  crucial 
proximity  to  the  small  collection  of  ~ 
Digitized  by  VJ 
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and  strongly  enggesta  to  the  amateur  in  lion-bone,  that 
a  Japanese  box  oi  sweets  would  be  a  slightly  more  wel- 
come preaont  than  the  gift  of  a  Belgian  or  English 
casket ;  bnt  why  onr  makers  of  snch  boxes  do  not  try  to 
imitate,  or,  if  uiat  be  too  mean  an  aim,  to  emulate,  the 
beauty  of  the  many  exquisite  caskets  exhibited  at  the 
South  Kensington  Mooeum,  is  an  unfathomable  mystery. 

The  Belgian  and  French  boxee  of  this  kind  are 
considered  in  the  trade  much  superior  to  those  made  in 
England,  and  the  demand  for  sucn  luxuries  is  increasing 
so  rapidly,  that  our  English  makers  have  vain  hopes 
that  wey  may  soon  rival  our  more  gifted  neighbours, 
-who  try  seriously  to  do  in  art  good  things,  even  for 
bon-bon  boxes ;  and  even  in  England,  we  believe,  that 
if  Messrs.  Fortnum  and  Mason  were  next  Christinas  to 
exhibit  in  Piccadilly  a  bon-bon  box  the  size  of  a  two- 
guinea  tool-chest,  with  the  sides  painted  by  Leighton  or 
Poynter,  some  devoted  lover  of  chocolate  'would  carry 
ofif  the  treasure  before  Twelfth  Day. 

At  a  cost  very  much*  less  than  is  already  devoted 
to  snch  annuals,  perfectly  marvellous  reproauctiona  of 
the  finest  art  could  be  made  in  paper,  for  the  purpose  of 
bon-bon  and  other  delectable  boxes,  and  we  see  no 
reason  why  the  fond  fathers  of  the  future  should  not 
carry  home  to  their  children  their  presents  of  sugar 
plums  in  a  box  rivalling  in  beauty  the  caskets  of  the 
best  days  of  any  period  of  art  that  the  labours  of  the 
learned  have  revealed  to  us. 

The  increasing  demand  for  expensive  valentines,  has 
led  to  a  display  in  this  Exhibition  that  suggests,  we  may 
safely  say,  the  possibility  of  improvement,  although  the 
floru  prettiness  of  some  of  these  harmless  missives,  ex- 
hibited by  Messrs.  Canton,  publisher  of  what  is  called 
"  Christmas  and  New  Year's  Stationery,"  is  certainly  not 
without  the  charm  which  pleases  the  popular  taste,  and 
they  poseas  the  merit,  claimed  for  them  by  the  exhibitor, 
of  being  altogether  English.  They  most  certainly 
employ  a  great  many  deft  fingers  in  their  manufac- 
ture; and  as  there  scarcely  seems  any  limit  to  the 
coetlinees  of  these  February  missives,  there  is  surely  as 
limitless  a  range  to  the  possibility  of  adding  fresh  beauties 
to  this  long  cherished  observance. 

The  practice  of  sending  Christmas  cards,  which  has 
sprung  up  in  England  within  the  last  few  years,  affords 
a  much  more  legitimate  exercise  of  art-manu&cture ; 
and  the  amount  of  capital  that  must  be  devoted  to  the 

Srodoction  of  these  little  paralellograms,  and  the  cost  of 
le  gold  consumed  in  heightening  their  charms,  would 
go  &r  towards  completing  the  funds  required  for  the 
decoration  of  St.  Paul's. 

It  is  quite  evident  that  where  English  Eu^sts  have 
been  employed  to  design  these  cards,  the  only  little 
pictures,  with  few  exceptions,!  that  are  free  from  utter 
Tidgarity,  and  some  few  evidently  French  rococo  designs, 
are  those  that  are  conceived  in  what  wo  call  mediaeval 
taste,  and  have  emanated,  probably,  bom  the  office  of 
some  gifted  architect. 

It  is  hoped  that,  ere  long,  we  shall  see  the  most  dainty 
little  pictorial  good  wishes,  altogether  designed  and  pro- 
duced in  England,  by  sincere  lovers  of,  and  workers  in, 
correct  art ;  but  so  long  as  frivolity  leads  us  to  admire 
the  Dresden  china  and  Pompadour  age,  we  must  rely  on 
France  for  the  pictured  representations  of  the  miserable, 
but  not  harmless,  grand  little  airs  of  that  artificial 
period. 

On  the  &ncy  stationery  trade  generally  there  is  much 
ground  to  report  seTerely.  Those  firms  which  have  a 
very  extended  trade  should  certainly  be  jnd^  of  their 
own  business ;  but,  forming  an  opinion  of  their  judgment 
by  the  objects  they  exhibit,  one  might  easily  believe  that 
they  were  unacquainted  with  the  ordinary  debiils  of  that 
lai^e  branch  of  their  trade  that  comes  under  the  head  of 
taste,  and  indeed  the  most  expensive  objects  exhibited, 
and  those  that  meet  with  the  readiest  sale,  are  objects 
that  could  only  inadvertently  be  placed  on  the  tables  of 
cultivated  people.  It  is  impossible  to  speak  too  severely 
in  cases  like  these,  because  the  interests  of  the  great 


firms  are  not  easily  injured,  and  their  means  and  oppor- 
tunities for  producing  and  spreading  really  good  designs 
are  positively  enormous ;  and  we  really  wonder  that 
those  great  firms  that  must  have  originated  the  cheap 
stationery  trade,  have  not  shown  the  ambition,  on  such 
an  occasion  as  the  present,  to  prove  that  their  goodf, 
although  cheap,  are  not  necessaril;^  ugly. 

Messrs.  B.]fae  and  Co.'s  interesting  comer  of  sealing- 
wax  making  is  perhaps  as  familiar  to  all  who  have  fre- 
quented this  year's  Exhibition  as  any  othor  that  can  be 
named ;  and  m  carelessly  walking  through  this  depart- 
ment, the  strongest  impression  that  is  left  on  the  mind  is 
probably  sealing-wax  and  paper-curtains.  In  the 
present  adhesive  days,  however,  it  is  difficult  toproduca 
anything  new  in  sealing-wax;  but  Messrs.  Hyde,  of 
Fleet-street,  thoroughly  sustain  their  pre-eminence  in 
this  still  flourishing  oranch  of  manufacture. 

In  concluding  a  very  imperfect  report  on  Department 
n..  Class  12,  it  IS  impossible  to  resist  the  opinion  that, 
in  the  most  substantial  objects  exhibited,  England  has 
been  surpassed  by  several  Continental  countries. 

In  paper-making  and  printing,  there  are  two  or  thrco 
such  noticeable  foreign  triumphs  that  our  manufacturers 
and  printers,  however  reluctantly,  must  admit  their 
defeat;  and  Russia  and  Japan  afford  us  so  much  in- 
structive teaching,  that  we  cannot  do  better  than  en- 
deavour  to  emulate  their  motives  and  their  methods. 

Staltmmt  of  tht  Nmnbtrt  of  Exhibilort  from  Ktch  countrg. 
Clou  II.,  Section  12,  I'aper,  Printing,  and  Stationery, 
International  Exhibition,  1872  .-— 
Fafeb. 

Bank-note  paper {  1  HSEun! 

Black  borderers   4  English. 

Bristol-board  makers 4  English. 

Card  and  cardboard  makers 3  English. 

Cardboard  box  makers   1  English. 

Card  cutters 1  English. 

Card  raanuftioturers  (playing)  .  • . .  {  j  B^an! 

Card  stampers 2  English. 

Coloured  paper  makers [\  AMtrian. 

Fancy  box  makers  |i  Belgian. 

!1  Prussia. 
1  Bavaria. 
1  Germany. 

Millboard  makers 1  Swedish. 

Paper  bag  makers   2  English. 

„          ,  (1  Prussian. 

Paper  glossers \i  Austrian. 

_             ,  (6  English. 

Paper  makers  \i  Austria. 

Paper  marblers    3  English. 

Passe-partout  makers 1  English. 

Pasteboard  makers 1  English. 

Pill-box  makers   I  English. 

{1  Holland. 
1  Russia.' 
1  Oermany. 
Photographic  paper  manufacturers      3  English. 

Pswrnto. 

Anastatio  1  English. 

Autotype 1  » 

Oraphotype •  1  „ 

Hehotype 1  » 

Woodbury 1  „ 

Copper  plate •  1  ,« 

Oold  and  silver  printers 1  „ 

Label  makers 3  „ 

Lithographer. .^.  {^^^,  ^^ 
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Music  printeTS 3  English. 

Wood  Dlock  and  woodcut  printing  ^  7  English. 


Frinten  in  general . 


11  English. 
3  Russian. 
7  Austria. 
2  N.&S.  America. 
2  Victoria. 
2  Sweden. 
7  Belgium. 
1  Colombo       and 
Salvadore. 
South  Australia. 


,1  Switzerland. 

Railway  ticketmaken *2  English. 

Bulers  (macfaino) 1        „ 

Stereotypeis 1        „ 

Wood-tj'pe  cutters 1        „ 

l>pe  founder. {IS^: 

Statiosbby. 
Black-lead  pencil  makers {Jf^f^. 

Envelope  maker. (ffSS. 

Eyer-pointed  pencil  maker. {  ^  ^f^ 

Fancy  stationers 13  English. 

{3  English. 
2  Belgian. 
1  Austrian. 
Inkstand  maker.,  and  writing  case  \  o  iTna-lish 

Manifold  writer. 2  English. 

Marking  ink  makers  4  English. 

Penholder  makers    (  ?  faS.. 

Quill  pen  merchants    2  English. 

Sealing-wax  and  wafer  makers. . . .     4  English. 

Valentine  makers 4  English. 

Wafer  maker. 4  English. 


HiSCBLLANBOCB. 

'  1  English. 
1  Sweden. 
1  Germany. 
'8  English. 
6  Sweden. 
1  Hanover. 
1  Queensland. 
[2  India. 
And  some  20  miscellaneous  exhibitors,  chiefly  English. 


Telegraph  paper 


Baw  material  for  paper-making 


EXHIBITIOFS. 


THE  VIENNA  EXHIBITION. 
The  following  letter  has  appeared  in  the  Timei : — 

SiK, — I  am  glad  to  Bee  your  articles  and  the  letter  of 
•ur  Caiairman  of  the  Society  of  Art.,  Qeneral  Eaidley- 
Wilmot,  on  the  important  mbject  of  the  Vienna  ^• 
hibition. 

The  reason  I  have  ni^^  it  on  the  Council,  is  that  I 
find  that  effort,  are  being  made  in  erery  part  of  the 
Turkish  Empire,  and  even  in  Persia,  to  ie  represented 
at  Vienna.  There  is  hardly  a  town  which  has  a  load 
manufacture  but  what  each  etna/  (or  trade  guild)  or  city 
company  has  subscribed  to  send  specimens  and  repre- 
rnntative.  to  Vienna.  These  trade  guilds  are  still  in  full 
force  in  the  East,  and  they  enabled  Qie  Sultan  and  his 
minister,  to  nnderrtand  the  significance  of  their  recep- 
tion in  Gtiildhall,  where  tiie  nght  of  Sir  Thomas  Oabriel 
on  a  throne  by  the  side  of  the  PadiAhah  marrellonaly 
tickled  their  fancies.  This  great  co-operative  action  u 
put  in  full  force,  and  also  that  of  every  functionary  and 


gentleman  who  can  diow  Mme  ancient  article  of  «it  m 
manufacture. 

As  the  Turks  are  a  travelling  peoi>lo,  and  know  iha 
name  of  Vech  (Vienna)  very  well,  they  will  make  ksi 
trouble  of  going  there  than  on  the  Hadj,  and  evcty 
facility  will  be  given  to  visitors.  Thiia,tfaera  wiB  b* 
RBsembled  artisans  at  work  in  their  shops,  and  all  tt* 
appliances  of  Turkish  life  will  be  found  in  Vienna,  ^3e 
there  will  be  brought  togetJier  the  Turk,  the  AzA 
the  enterprising  Armenian,  the  Oreek,  the  Jew,  the 
Syrian,  and  all  the  varied  nationalitie.  of  Weaten 
Asia,  and  those  who  carry  on  trade  with  the  remcts 
interior. 

These  people  have  been  asked  to  lo<^  upon  article.  «f 
English  manufacture  as  the  choicest.  Earn  guullniisii 
has  whathebelieve.  tobeagnn,  awatch,andatelc«eopg, 
with  an  English  mark ;  each  tradesman  a  watch  with  a 
well-known  name,  and  the  very  pedlar,  in  the  rtrwits  l»- 
commend  their  small  ware,  as  Inglezikaa. 

The  question  is,  what  these  people  are  to  Me.  Ar. 
they  to  profit  wlely  by  that  opportunity  which,  at  grest 
expense  and  exertion,  the  Aurtro-Hunganan  goven- 
ment  has  provided,  with  a  view  of  attracting  what  they 
knew  to  be  the  great  and  growing  trade  of  the  Sa.1,  cr 
are  they  to  see  what  they  want  to  see — the  £av<xB«d 
manufactures  of  England  Y  Already  they  are  lai;geiy 
supplied  with  German  sham  goods,  woven  fabrics:,  lawa, 
watches,  cutlery,  hudware,  with  E^^liah  trade-aaik. 
and  English  placards  and  labels ;  and  it  is  very  desiiahla 
that  our  manufacturer,  should  profit  by  thia  rai«  opgrn^ 
tunity  of  showing  what  England  can  really  do. 

Not  only  will  the  Turks  be  there,  bat  Roumaoiaa^ 
Bulgarians,  Servians,  and  the  populationa  of  these 
Eastern  countries  just  awakening  at  the  contact  et 
civilisation.  Mr.  Bansome,  who  wrote  to  yon,  took 
part  in  the  Ottoman  General  Exhibition  at  rumtsii 
tinople,  and  knows  the  value  of  these  markets. 

Unfortunately,  the  season  does  not  allow  the  CoBial 
of  the  Society  of  Arts  to  try  public  meetings,  and  it  i.  t. 
be  hoped  manu&ctorers  will  be  induced,  by  yoarartkim, 
to  lesort  to  spontaneous  action ;  for,  unfortaBatdy,  ob 
government  does  not  view  this  Exhibition  in  the  «■• 
light  a.  the  Austrian  and  Ottoman  govenunait.,  and 
is  ill-diqwMd  to  encounter  the  necenary  expenw  tat 
important  national  interert^  At  all  events,  wt  n.  iofi 
the  manufacturers  of  Mancherter,  Glasgow,  and  BeUu^ 
will  not  be  found  less  enterprising  than  the  «HM^iB 
Bagdad,  Aleppo,  or  Diarbekir. — Your  obedient  Hrrasl, 


Sib, — I  notice  in  the  Turkish  papers  that  the  Anh- 
duchess  Sophia  ha.  addressed  a  letter  to  the  ladiM  of 
most  of  the  cities  of  Turkey,  requesting  they  wiQ  wad 
specimens  of  local  work.  In  compliance  with  thi.  d^Rv 
committees  of  ladies  are  being  formed,  and,  amon^  oDttr 
peculiar  feature,  of  this  remarkable  exhibition,  w31  bs 
found  the  various  kinds  of  needlework,  onbtaiderr,  het, 
&c.,  of  which  each  city  has  a  peculiar  style.  11ns  ia 
lace  there  is  a  point  de  Smj/rne,  and  other  varieties. 

It  doe.  not  appear  that  the  Austiians  have  had  mniA 
hope  of  enlisting  sympathy  here,  or  that  much  interest 
has  been  shown.  Never,  perhaps,  was  mich  an  opuortuai^ 
^enented  to  En^lidi  manuiactnrer.  of  all  kinds  as  ih* 
Vienna  Exhibition  affords. — I  am,  ftc, 

33,  St.  G«orge'>-aqaan,  8.W.,  Septemtwr  IsUi. 


COSEBSPOHSEHCB. 


TELEGRAPHY  WITHOUT  INSULATION. 

Sir, — A.  another  test  of  my  telegraphie  syttiem,  I  tried 
the  othar  day  the  fallowing  interertmg  experiment:— 
In  my  own  houw  I  put  on  a  batte^  between  Out  wa(K 


JOURNAL  OP  THE  SOCIETY  OP  ARTS,  Skptbkbkr  27,  1872.         871 


and  gas  pipes,  throwing  them  into  opposite  states  of 
tension  by  a  commutator.  I  got  permiasion  to  place  in 
an  empty  house  in  the  same  district  a  gold  leaf  instru- 
ment, also  between  the  vater  and  gas  pipes.  Itookcarh 
that  the  gas-pipes  should  be  metallically  connected  (as  a 
mixture  of  tow  and  taUow  is  often  used  between  the 
joints),  and  found  that  I  could  readily  signal  from  one 
house  to  the  other.  It  is  scarcely  possible  to  get  less 
insulation  than  in  the  public  wat^  and  gas  pipes. — 
I  am,  &o.,  H.  HiOHToy. 

Potner,  September  21,  ISJJ. 


THE  VENTILATION  OF  THE  HOUSES  OF 
PAELUMENT. 

Sir, — The  "  Beport  on  the  Ventilation,  Warming,  and 
Lighting  of  the  Houses  of  Parliament,"  which  forms  the 
basis  of  the  following  remarks,  was  issued  in  1866,  at  the 
request  of  the  Right  Honourable  the  First  Commissioner 
of  Her  Majesty's  Works,  &c.,  &c.,  and  the  points  to  which 
attention  shall  be  drawn,  appear  to  deserve  particular 
notice. 

It  need  hardly  be  promised  that  the  object  of  all  venti- 
lation is  to  supply  to  the  inmates  of  the  bnildings  which 
are  the  subjects  of  its  operations  fresh  and  wholesome  air, 
and  to  carry  away  all  impure  and  vitiated  air.  If  any 
system  of  ventilation  fails  in  any  of  these  points,  its  effi- 
ciency may  well  be  doubted,  but  if  it  can  be  proved  that 
it  may  have  a  tendency,  instead  of  supplying  pure  and 
wholesome  air,  only  to  increase  and  mtensify  the  foul, 
and  If^  further,  it  can  be  shown  actually  to  do  this  in 
practice,  then  not  only  does  the  matter  d^erve  special  ! 
attention,  bat  it  should  never  be  allowed  to  rest  until ! 
perfection  is  attained.  I 

This  becomes  a  veiy  important  matter  in  everything  ' 
connected  with  our  Houses  of  Parliament    Whatever  u  ' 
adopted  and  carried  out  there  will,  very  natntidly,  be  I 
looked  upon  in  other  quarters  as  perfection,  and  it  will,  | 
therefore,  be  very  liable  to  be  copied  by  other  public 
buildings  and  institutions  throughout  the  length  and 
breadth  of  the  land.    If  what  is  uius  copied  is  bad,  or  if  ! 
it  is  erroneous  in  principle,  or  if  it  is  not  the  best  adapted 
for  the  attainment  of  the  end  in  view,  then  what  an 
amount  of  money  may  thus  be  thrown  way.   But,  farther 
— and  this  is  even  a  more  serious  matter  than  the  other 
— see  how  the  onward  march  of  improvement,  slow  at 
best,  will  be  thrown  back  and  retarded  for  years  to  come. 
According  to  the  report  under  review,  the  systenr  of 
ventilation  carried  out  in  the  case  of  our  Houses  of 
Parliament  is  one  of  exhaustion,  or,  in  other  words,  one 
of  suction,  that  is,  the  exhaled  air  is  all  sucked  out,  and 
then,  to  supply  its  place,  the  surrounding  external  air  is 
sacked  in,  no  matter  how  impnre,  or  how  unfit  for 
breathing  purposes  it  may  be.    We  may  now  conmder 
what  the  t^dency  of  such  a  system  of  e:diaustion  is  in 
theory,  and  so  what  the  realised  results  may  be  expected 
to  be  in  practice. 

_  A  system  of  exhaustion,  such  as  this  under  considera- 
tion, is  nothing  more  nor  less  than  the  creation  of  a  partial 
vacuum,  into  which,  for  the  purpose  of  restoring  the 
atmospheric  equilibrium,  the  surrounding  air  rushes,  or 
is  sucked  in  from  every  quarter.  Were  the  atmosphere 
qoiet,  the  process  would  go  on  in  some  such  way  as  tlus : — 
Currents  would  graduuly  set  in  from  all  directions 
towards  a  common  centre,  that  centre  being  the  space 
&om  which  the  air  was  being  constantly  sucked  or  ex- 
hausted. These  currents  would  set  in  irom  all  quarters, 
and  would  come  from  distances  very  much  greater  than 
may  be  generally  supposed.  Were  stables,  cow-houses, 
public  conveniences,  or  any  kind  of  nuisance  in  the  line 
of  these  currents,  then  the  foul  air  from  all  or  any  of 
these  would  take  a  permanent  set  towards  the  inlets  to 
the  common  centre.  As  they  did  so,  their  lower  s^ta 
would  sweep  over  the  surface  of  the  ground,  and  so  bear 
along  as  well  the  exhalations  arising  from  horse-dung, 
foul  drains,  and  a  host  of  other  abominations ;  and  when 
the  inlets  were  reached  the  whole  would  rush  in  pell-mdl, 


forming  a  compound  of  anything  but  pure  and  wholesome 
air.  This,  after  being  inhaled  and  re-inhaled,  would  be 
sucked  out  only  to  make  room  for  fresh  volumes  of  the 
delicious  mixture. 

Another  tendency  of  such  a  system  is  to  create  draughts. 
Wherever  there  is  a  vacuum,  or  partial  vacuum,  the  ex- 
ternal air  is  pressing  in  on  all  sides  in  the  endeavour  to 
restore  the  equilibrium.  At  every  crack  or  chink  aboat 
a  door  or  window  it  may  be  heturd  hissing  in,  or,  if  not 
heard,  it  may  be  felt  as  a  cold,  deleterious  draught.  Not 
only  so,  but  at  every  crack  about  woodwork,  and  at 
every  seam  of  the  floor,  is  cold  or  damp  air  sucked  in, 
giving  likely  toothache  in  the  one  case,  but  certainly 
cold  feet  in  Uie  other,  together  with  a  whole  host  of  other 
resultant  evils. 

Another  tendency  of  such  a  system  of  suction  and  ex- 
haustion is  to  destroy  the  acoustic  properties  of  what- 
ever buildings  in  connection  with  which  it  may  be  in 
operation.  It  need  not  be  pointed  out  that,  wherever 
there  is  a  partial  vacuum  in  the  same  ratio  as  that  has 
been  reached,  has  the  power  of  the  air  to  transmit  pulsa- 
tions of  sound  been  destroyed. 

Apologising  for  taking  up  so  much  of  yoor  valoable 
space  at  this  time,  I  must  defer  quotations  from  the 
report  and  some  farther  reauurks  to  a  final  letter. — I  am, 
&c.,  H.  F.  Albxakdib. 

Edinburgh,  September  19th,  1872. 

HEADS  AND  HANDS. 

The  book  by  Mr.  Thomas  Brassey,  on  "Work 
and  Wages,"  is  valuable,  not  only  because  of  the  im- 
portance of  its  information  and  the  breadth  of  its  views, 
but  because  it  is  suggestive  of  remedies  or  compensations 
for  strikes  and  lockouts.  The  &ble  of  the  bdly  and  the 
members  is  too  frequently  exemplified,  to  the  injury  and 
inconvenience  of  the  public  at  lai^e,  when  "trading 
squabbles'  result  in  sudden  or  general  suspension  of 
work  by  bakers,  engine-drivers,  hackney-coachmen, 
postmen,  harvesters,  colliers,  and  the  like.  Moreover, 
our  national  wetilth  is  endangered  when  foreigners 
"send  coals  to  Newcastle,"  and  underbid  us  in  tlie 
markets  of  the  world,  heretofore  commanded  by  the 
superior  or  cheaper  products  of  our  native  industry.  In 
BO  far  as  those  are  consequences  of  want  of  accord  between 
masters  and  workmen,  in  mutual  dependence  as  heads 
and  hands,  it  seems  good  service  to  promote  varie^ 
in  relations  between  capital  and  labour.  Where  all 
such  relations  are  upon  a  like  footing,  neither  Heads  nor 
Hands  are  free  to  remain  in  concert,  however  so  disposed, 
if  constrained,  whether  by  etprit  de  corpt  among  em- 
ployers or  by  terrorism  among  workmen,  to  abandon 
what  else  might  be  continuous,  profitable,  and  satisfac- 
tory co-operation.  The  genius  of  discord  can  but  too 
easily  realise  tlie  ancient  tyrant's  wish  to  sever  at  a 
single  neck  the  heads  of  all  opponents. 

One  example  may  suffice  to  illustrate  the  expediency 
of  distributing  our  roMurces,  rather  than  subjecting  all 
to  a  common  hazard.  Our  national  debt  has  of  late  yeaia 
been  wisely  broken  up  into  several  distinct  funds,  in 
manner  to  render  possible  the  calling  in  and  paying  off 
of  moderateamountswithoutembarrassment.  ThefamUiar 
maxim,  "  not  to  place  all  our  eggs  in  one  basket,"  is  one 
of  many  with  like  significance.  In  order,  therefore,  that 
the  body  politic  shall  not  incur  risk  of  total  deprivation 
of  any  one  of  the  necessary  services  indicated  at  the 
commencement  of  this  paper,  let  there  be  provided  such 
diversities  of  engagement  between  the  instruments  of 
those  services  as  may  secure  ns  against  desertion  by  all 
simultaneously. 

The  following  seem  to  be  practicable  diversities  of  the 
kind  required,  and  we  invite  the  suggestion  of  others : — 

1.  In  the  case  of  large  contracts,  often  lost  to  English 
firms  because  they  are  afraid  to  rely  upon  a  calculable 
scale  of  wages,  let  the  Hands  be  invited  by  the  Heads  to 
engage  for  the  term  required  by  the  enterprise,  and  at  a 
normal  rate  of  wages,  either  subject  to  adjustment  by 
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cost  of  liying,  as  in  the  case  of  corn-rents,  or  otherwise, 
with  recourse  to  arbitration  in  need,  and  in  manner  made 
binding  in  advance. 

2.  Modes  of  sub-contract,  as  in  mining  enterprise,  in 
railway  construction,  &c.,  &o.,  a  mode  found  most 
sncoessfnl  by  the  Postmaster-General,  vide  his  last  re- 
port. 

3.  Spontnneons  orothermodesof supplementingwages, 
by  contributions  to  sick  or  superannuation  funds,  to  life 
insoiance  or  mutual  guarantee  funds,  to  bnildingqr  com- 
mon supply  unions,  to  savings-banltB,  or  other  ^R>Tidont 
associations,  all  more  or  less  for  advantage  of  workers,  in 
concert  with  the  same  employers.  Instances  of  sUoh  in- 
dnoements  to  employ^  plus  salaries  or  wages,  abound,' 
both  in  the  public  service,  in  banks,  and  in  other  first- 
class  establishments. 

4.  Reversal  of  relations  between  capital  and  labour,  so 
as  to  enable  combinations  of  workmen  to  take  lease  of 
factories,  hire  management,  and  borrow  capital,  in 
seoority  of  the  products  of  their  labour,  less  "  subsist- 
ence money." 

6.  Co-operationof  Heads  and  Hands  on  the  joint-stock 
principle,  as  it  exists  both  at  home  and  abroad,  with  im- 
proved methods  of  audit. 

Other  varieties  will  doubUess  be  suggested.  Mean- 
while, popular  periodicals  specially  devoted  to  discussion 
of  snoh  subjects,  and  edited  by  flnt-class  economists, 
would  do  good  work,  t.«.,  promote  accord  between  Heads 
and  Hands. 

It  is  not  to  be  assumed  that  such  periodicals  would 
have  a  very  wide  circulation,  but  they  could  become  the 
rallying  ground  of  economists  and  philanthropists,  able 
to  deal  with  thepractical  as  well  as  the  theoretical,  in 
the  relation  of  Heads  to  Hands.  From  such  periodicals 
readable  matter  would  be  quotable  by  newspapers  and 
the  like,  taken  in  by  classes  desired  to  be  reached. 
Perhaps  further  incentives  to  think,  or  to  provide  food 
fbr  thought,  on  subjects  of  such  paramount  importance, 
might  be  to  offer  prises  to  Hands,  or  distinctions  to  Heads, 
fbr  original  and  useful  contributions  to  the  end  in  view. 

Jacob  A.  Fbamklin. 


THE  SOUEOBS  OF  POWER. 

Snt, — The  letter  of  "Anglo-Italian''  demands  the  most 
serious  attention  of  all  those  who  desire  the  advancement 
of  our  country ;  it  opens  out  a  wide  field  for  the  con- 
sideration of  our  mechanical  and  ci^-il  engineers. 

At  this  crisis  of  our  history,  when  that  which  has 
materially  contributed  to  place  our  nation  in  the  van  of 
the  world's  progress  threatens  to  become  so  dear  that 
our  many  industries  must,  in  the  future,  be  seriously 
hampered,  it  becomes  imperatively  necessary  that  no 
effort  should  be  spared  to  utilize  those  well-known  forces, 
air  and  water. 

Before  Watt  discovered  the  steam-engine,  these  two 
powers  were  in  constant  use,  and,  where  coal  is  scarce, 
are  still  employed  with  advantage;  and  now  that  coal- 
owners  and  coal-getters  have  materially  enhanced  the 
value  of  the  black  diamond,  and  the  demand  for  home 
and  foreign  consumption  is  ever  on  the  increase,  air  and 
water  must  again  play  an  important  part  in  tiie  future 
d.'mands  for  power. 

With  regard  to  air,  there  is  a  never-ending  source  of 
power.  Living  amongst  the  Yorkshire  hills,  I  have  often 
noticed  the  force  of  the  air  currents  (the  average  pressure 
of  which  per  square  foot  could  easily  be  ascertained  from 
our  local  meteorologists),  most  certainly  capable  of  sup- 
plying an  amount  of  power  which  would  be  no  mean 
boon  to  our  overburdened  manufacturers. 

Windmills  have  been  employed  in  this  and  other  lands 
much  more  extensively  in  tlie  past  than  now.  In  Holland 
we  have  examples  of  their  great  use  in  pumping  water  ; 
there,  it  may  be  said,  wind  and  water  are  in  continual 
conflict,  one  seeking  to  subdue  the  other. 

Wind  is  said  to  be  fickle ;  one  day  at  rest  and  another 


in  a  state  of  tempest,  and  that  from  it  cai 
evolved  a  steady  and  constant  power,  such  as  ia  re^sirsi 
by  onr  manufacturers.  But  may  not  this  uncertain  <^ 
ment  be  made  into  a  good  servant  P  If  vrindmills  WBi 
employed  to  compress  air  into  suitable  receptacles,  cf 
in  number  and  capacity  equal  to  the  requirements  d  an 
or  more  users  of  power,  we  should  have  a  steady  po»« 
at  the  least,  and  probably  one  not  soon  exfaaasteo. 

By  multiplying  our  mills,  we  could  avail  ourselves  s 
comparatively  weak  currents  of  air,  and  in  times  of  ciM 
draw  upon  our  reserves. 

At  these  times  the  power  of  the  compreaaed  air  ccali 
be  increased  bv  the  application  of  heat.  Urns,  tkoc 
great  waves  of  air  which  often  sweep  with  the  fee 
of  a  gale  across  our  country,  would  be  made  to  par 
tribute  to  the  demands  of  manufacture  and  comment. 
Kor  is  it  unlikely  that  other  means  besides  windmiEc 
would  be  forthcoming  for  the  utilization  of  air  comste. 
Men  of  scientific  culture,  allied  with  inventive  g^nina, 
would  be  able  to  add  to  onr  stores  of  kno«Iedg«i.  Xst 
less  important  are  our  streams;  the  smallest  alms 
has  a  certain  measure  of  power.  Stream  added  to  stroE 
are  but  the  units  of  that  power  which  in  its  on«*ri 
march  to  the  sea  is  often  all  but  irresistible. 

Our  large  towns  and  cities  have  done  mnrh  towsidt 
impounding  these  forces,  but  mainly  with  tiie  view  <i 
providing  for  domestic  consumption — not  the  supply  of 
power  to  onr  manufactures.  More  oomprehensiTe  plaa 
for  the  gathering  of  the  waters,  with  an  economical  £»- 
tribution  of  the  same,  would  add  much  to  car  power  it- 
BQUTces,  whilst  in  certain  positions  turbines  and  otha 
water-wheels  could  be  dinctiy  employsd.  Tet  these 
would  doubtless  be  found  of  greater  use  if  made  to  com- 
press the  air  into  suitable  vessels,  afterwards  to  be 
conveyed  when  and  where  required. 

Next  come  our  rivers.  Why  should  they  he  allowed 
to  pass  our  doors  without  contributing  fhMr  share  to  &c 
common  stock  f  Is  it  not  a  disgrace  to  our  age  that  kkI 
streams  as  the  Humber,  the  Tyne,  the  Mersey,  the 
Thames,  with  their  many  tributaries,  should  be  allovai 
to  waste  their  strength,  or  only  be  used  as  carriers.  I«t 
our  river  currents  be  made  to  do  duty,  as  oompreasen  of 
air  as  well  as  in  a  more  direct  way,  but  more  especiilly 
command  tlie  services  of  all  tidal  streama,  small  ta  large. 
With  regard  to  river  currents  we  have  an  exam^ 
in  the  Rhine.  Our  excursionists  will  not  han 
failed  to  observe  those  floating  mills,  whose  power 
is  derived  from  the  passmg  streams.  Wen 
these  multiplied  and  employed  to  compress  air,  to  be 
conveyed  ashore  by  pipes,  either  laid  on  the  bed  of  ik 
river  or  suspended  above,  the  power  to  be  obtained  from 
that  stream  alone  could  be  vasUy  multiplied,  and  cco- 
veyed  wherever  required.  As  with  the  Rhine  so  with 
many  of  our  rivers,  none  so  small  but  may  be  the  meani 
of  producing  power,  and  none  so  large  as  to  be  beyond  ft* 
grasp  of  the  inventive  genius  of  the  age.  Bat  espedaBj 
so  with  regard  to  our  tidal  streams,  no  matter  whuh  way 
they  were  flowing.  It  would  not  be  more  difEcnlt  tii 
construct  a  tower  in  mid-stream,  with  all  necessary  me- 
chanical appliances  for  the  compression  of  air,  and  to 
send  the  power  thus  got  ashore,  than  it  was  to  boild  tbe 
Eddystone  lighthouse  or  the  Plymouth  breakwater. 
Nor  is  it  vain  to  hope  that  the  immense  fortes  of  the 
ocean,  in  its  ebbings  and  Sowings,  may  be  mads  the 
servant  of  man.  No  one  can  stand  «n  the  sea-shore,  uni 
wateh  the  gathering  and  Uie  breaking  of  the  wan*, 
without  being  conscious  of  the  presence  of  a  power  which 
none  but  the  Infinite  can  measnre. 

It  ia  man's  prerogative  to  bridle  these  forces.  Sardy 
it  is  not  beyond  tbe  science  of  the  age  to  grapple  with 
this  problem.  In  our  midst  we  have  eyes  trained  io  ob- 
serve, and  minds  to  compare  and  determine.  Misy 
heads  and  many  hands  would  not  fail  to  accomplidi  the 
object.  It  is  true  tbe  work  is  vast,  but  not  too  vast  for  s 
nation  like  ouis.  Its  spare  cash  could  not,  I  think,  le 
more  profitably  invested,  its  army  of  thinkers  more  vat- 
ftilly  employed.    But.|K^eQro^^Mft,  so  are  the 
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advantages.  Our  coal  measures  would  be  spared  for 
our  locomotivM,  our  steam-ahips,  ships  of  commerce, 
or  of  war,  aad  for  home  comforts.  We  cannot 
afford  to  stable  our  locomotives  or  lay  up  in  onr 
docks  oar  steam  fleet,  and  yet  we  are  threatened 
with  this  calamity.  Nor  can  we  be  careless  of  our  home 
comforts.  Home  is  the  garden  of  human  life,  where  a 
weakly  physical  frame  or  a  strongly  developed  one  are 
in  the  ratio  of  the  comforts  there  possessed. 

Asa  nation,  we  cannot  afford  to  have  oor  population 
reduced  in  physical  or  mental  power,  but  deterioration 
must  take  place,  even  if  present  prices  of  coal  ai«  to  rule. 
Whatever  checks  these  must  be  of  advantage  to  the 
nation.  Other  nations  would  benefit  equally  with 
ourselves,  llieir  demands  for  coal  would  probably 
decrease,  having,  like  ourselves,  a  never-ending  source 
of  power  in  their  midst. 

Compressed  air,  compressed  by  air  and  water,  is  to  be 
the  means  of  accomplishing  all  this.  The  use  of  this 
element  in  the  cutting  of  coaland  in  the  making  of  tunnels 
is  already  before  us.  Let  us  take  the  hint,  and  open  out 
a  wider  field  for  its  employment.  The  dancing  of  the 
lid  of  the  kettle  was  the  clue  to  the  stoam-engine.  The 
right  use  of  compressed  air,  and  ihe  means  by  which  this 
may  be  accomplished,  especially  taking  note  of  the  forces 
of  air  and  water  everywhere  abounding,  may  be  the 
key  to  unlock  the  treasures  of  the  future,  and  thus  out 
of  present  diiBcnlty,  and  perplexity,  and  suffering,  may 
come  increased  power  and  happiness  to  our  nation  and 
to  the  world  at  large. — I  am,  &c.,  Halifax. 

Haley-Ull,  Htllfiiz,  September  Mtb,  1872. 


THE  COMMERCE  OF  DENMARK. 

The  series  of  reports  furnished  by  the  consular  ser- 
vice and  the  secretaries  of  l^^ation  supply  us  with  infor- 
mation respecting  the  commercial  and  financial  con- 
dition of  Denmark,  and  the  relative  Bhttf)  taken  in  the 
trade  and  shipping  by  Cheat  Britain.  The  year  1871, 
according  to  Mr.  Consul  Crowe,  appears  to  have  been  a 
very  prosperous  one  for  that  count^.  The  harvest  was 
abundant,  and  exceeded  an  average ;  the  prices  of  agri- 
cultural produce,  at  the  same  time,  ranged  high,  and 
the  material  benefit  thus  conferred  on  the  landowners 
and  farmers  was  felt  by  all  classes.  The  concurrent 
abundance  of  money  in  most  of  the  European  money 
markets  affected  the  prices  of  all  stocks,  and  gave  an 
impulse  to  flnanoial  and  industrial  enterprise.  The  total 
commercial  movement  of  the  kingdom  with  foreign 
countries,  according  to  the  tables  published  by  the 
Danish  government  tor  the  year  1870-71,  exceeded  a 
gross  weight  of  3,014,000,000  Danish  pounds,  of  which 
1,976,600,000  represent  the  imports,  and  1,037,500,000 
the  exports,  which  figures  denote  a  considerable  increase 
above  each  of  the  four  preceding  years.  The  increase 
is  especially  apparent  in  the  export  of  native  produce 
and  of  foreign  transit  goods,  while  the  imports  have 
been  somewnat  lees  than  in  1868-69,  and  but  slightly  in 
excess  of  other  years.  The  increase  of  this  transit  trade 
is,  in  a  great  measure,  due  to  exceptional  circumstances 
arising  out  of  the  wax  between  Irance  and  Germany, 
which  caused  a  considerable  portion  of  the  trade  between 
North  Germany  and  fordgn  parts  to  pass  through  Jut- 
liuid.  In  these  publications  of  the  Danish  government 
there  are  no  values  given  for  imports,  and  only  partially 
so  for  exports,  the  totals  must  therefore  be  compared  in 
weight.  For  1871  there  were  imported  988,277  tons, 
and  exported  £18,754  tons.  The  snare  taken  by  Great 
Britain  in  the  foreign  trade  was  about  43  per  cent,  oi  the 
imports,  and  41  ^  cent,  of  the  exports,  or  42  per  cent, 
of  the  whole  foreign  commercial  movement. 

Denmark  is  not  a  manufacturing  country ;  the  amount 
and  list  of  exports  therefore  by  no  means  gives  a  clear 
idea  of  the  producing  powers  of  the  country,  being 
largely  made  up  of  aracles  in  transit.  The  native  ex- 
ports of  real  importance  are  comparatively  few  innumber, 


and  are  nearly  all  the  produce  of  agriculture,  for  which 
there  seems  an  inexhaustible  demand  in  the  British 
markets.  The  yearly  average  export  of  com  for  British 
account  may  be  calculated  at  about  1,319,000  imperial 
quarters,  or  nearly  the  wholeof  thesur|das  cereal  harvest; 
of  this  quantity  about  half  is  barley,  which  is  much  liked 
for  malting  purposes.  A  disposition  is  at  present  apparent 
among  the  Danish  farmers  to  decrease  their  cereal  pro- 
duction, and  devote  their  capital  and  energies  to  de- 
veloping their  dairy  produce  and  cattle-rearing,  which 
brancfm  promise  a  more  lucrative  return,  as  the  ex- 
perience of  the  last  twenty  years  show  that  the  increase 
in  paces  of  com  has  not  kept  pace  with  that  in  butter, 
meat,  and  live  stock.  The  potato  cultivation  has  been 
pursued  chiefly  for  home  consumption  and  for  cattle 
fodder ;  and  the  frequent  appearance  of  the  disease  has 
led  the  Danes  to  depend  leas  upon  it  than  other  agricul- 
tural produce.  The  great  increase  of  facilities  for  com- 
munication by  land  and  water  have  naturally  increased 
the  value  of  sJl  Danish  produce.  The  railway  between 
Skanderborg  and  Silkebork,  which  is  likely  to  be  of 
much  importance  to  Jutland,  was  opened  for  public 
traffic  on  the  3rd  of  May,  1871,  and  the  Vensyssel  line, 
which  forms  an  important  link  in  the  Jutland  railway 
net,  was  opened  on  the  Ifith  August,  and  will,  when  the 
new  bridge  across  the  LumQord  is  erected,  doubtless 
greatly  feed  the  Jutland  lines  by  traffic  from  Sweden. 
The  Swedish  trunk  line,  which  unites  Norway  and 
Sweden,  was  completed  and  opened  for  through  tnmc  on 
the  16th  June,  and  the  Norwegian  capital  is  now  brought 
within  27  hours  of  Copenhagen,  an  immense  boon  for 
those  ice-bound  countries  which  hitherto  depended 
solely  upon  water-communication  for  the  transit  of  their 
goods  and  passengers,  and  which,  during  the  winter 
months,  were  practically  cut  off  from  all  general  com- 
mercial intercourse.  There  is  now  also  an  uninter- 
rupted line  of  railway  from  the  Scaw  to  Hamburgh ;  and 
when  the  project  of  running  lai^  steamers  all  through 
the  winter  from  Fredrikshavn  (raoaw)  to  the  Norwegian 
coast  is  realised,  Norway  will  be  brought  into  still  greater 
and  more  constant  communication  witt  her  more  &voured 
neighbours  and  customers.  The  harbour,  the  only 
available  port  for  sea-going  vessels  in  the  north-east 
coast  of  Jutland,  is  difficult  of  access  with  certain  winds, 
and  is  too  small  for  the  increasing  traffic  the  newly- 
opened  lines  of  railway  have  diverted  thither.  It  is  now 
proposed  to  form  a  port  and  harbour  of  refuge  at  the 
Kirsholms,  a  small  group  of  rocks,  or  ree&,  near  the 
coast  to  the  north  of  Frederikshavn.  The  project  is  to 
run  a  mole  out  to  sea  in  a  line  with,  or  on,  these  ree& 
as  far  as  the  edge  of  the  fast  winter  ice.  The  soundings 
recently  taken  have  shown  that  there  is  sufficient  depth 
and  space  between  them  and  the  mainland  for  a  com- 
modious harbour,  which  would  be  accessible  in  all 
weathers.  The  importance  of  such  a  harbour  in  these 
inhospitable  regions  cannot  be  over-rated  when  it  iB 
considered  that  about  50,000  vessels  annually  jnss  the 
Scaw,  in  the  neighbourhood  of  which  there  is  no  Danish 
harbour  large,  deep,  or  accessible  enough  to  accommo- 
date the  large  steamers  which  now  trade  up  the  Cattegat 
and  Baltic. 

At  the  beginning  of  1869  the  total  length  of  tolegraph 
lines  in  Denmark  was  about  234  geographical  miles, 
and  of  wire  616;  whereas  at  the  end  of  1870  these 
lengths  had  increased  respectively  to  264  and  687 
miles.  The  ntimber  of  stations  had  likewise  increased 
from  53  to  76,  to  which  must  be  added  76  serving  to  13 
private  lines,  making  the  totel  number  of  stations  open 
for  correspondence  at  the  end  of  last  year  in  all  160.  The 
number  of  messages  were  348,690  in  1868  ;  409,167  in 
1869;  and  613,623  in  1870.  A  great  telegraphic  enter- 
prise has  been  completed  during  the  year,  without 
Danish  territory,  but  by  Danish  enterprise,  and  mostiy 
with  Danish  capital,  namely,  the  Great  Asiatic  Tele- 
graphic Company,  caUed  the  China  and  Japan  Extension 
Line.  Their  submarine  lines  between  Hongkong, 
Shanghai,  Nagasaki,  and  Wladowstock  are  now  laid  and 
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complete,  and  the  land  lines  from  this  place  through 
Siberia  to  Europe  open  for  correspondence,  and  China 
and  Japan  are  thus  brought  into  direct  communication 
with  Europe.  The  Danuh  mercantile  marine  in  1871 
consisted  of  2,826  vessels  over  4  tons,  with  an  aggregate 
of  188,742  registered  tons.  There  were  besides  13.610 
boats  onder  4  tons  burden.  The  mercantile  steam  fleet 
consisted  of  49  screws,  with  9,301  tons,  and  3,005  horse- 
power ;  31  paddle,  with  2,627  tons,  and  2,441  horse- 
power; 7  open  screw  boats,  with  51  tons  and  41  horse- 
power. The  average  of  the  sail  ships  was  64  tons,  and 
of  the  steamers  137  tons.  The  Danish  shipping  shared 
in  the  general  prosperitjr,  and  the.amonnt  of  freights 
earned  were  greater  than  in  preceding  years. 

Mr.  Strachey,  her  Majesty's  secretary  of  legation  at 
Copenhagen,  in  his  report  on  the  finances  of  the  king- 
dom, observes  that  no  manipulative  tricks  are  practised 
in  the  public  accounts  of  Denmark.    There  are  no  pro- 
visional budgets  or  transfers  of  credit,  and  instead  of  a 
a  floating  debt  there  is  a  larp;e  reserve.    During  the  in- 
terval between  the  presentation  and  the  passing  of  the 
estimates  by  the  Folkething,  the  minister  asks  for  any 
fresh  vote*  which  the  exigencies  of  the  public  service 
may  require.    As  almost  every  item  of  expenditure  pro- 
vokes a  debate  and  a  division,  tke  discussion  of  the 
budget  always  takes  from  four  to  six  months.    He  also 
expuuns  ihe  proposed  tariff  reforms  by  a  short  historical 
explanation  of  the  tariff  now  in  force,  which  derives 
its  origin  from  tiie  customs  law  of  1797.    Before  that 
date  the  import  duties  were   pitched  at  the  highest 
mark  of  fiscal  unreasonableness,  and  there   were   the 
osual  prohibitions,  both  of  imports  and  exports.    The 
law    of    1797  was    probably    a    greater    progress    for 
Denmark  than  Sir  Kobert  Feel's  tariff  reform  was  for 
England.    Nearly  all  the  prohibitions  were  removed,  the 
chid  exceptions  being  those  of  sugar,  porcelain,  and  cajrds ; 
the  duties  were  lowered,  and  numerous  administrative 
improvements  calculated  to  encourage  commercial  de- 
velopment were  carried  out.    Between  1797  and  1863 
the  tariff  went  through  several  fluctuations,  both  in 
principle  and  rates.    There  was  an  occasional  tendency 
to  positive  relapse,  and  at  length,  in  1838,  a  definite 
letum  to  the  syatem  of  1797.    In  1863,  a  complete  re- 
vision was  carried  out    All  export  and  transit  duties 
were  abolished,  the  rates  were  considerably  lowered, 
and  the  protection  to  native  industry  was  diminished. 
Wares  received  a  suitable  classification  as  raw,  made 
up,  or  half  made  up.     The  primary  necessaries  of 
life,  and  theprime  materials  of  industry  are,  as  a  rule, 
duty  free.   Thus,  compared  with  the  neighbouring  Baltic 
countries,  the  existing  tariff  will  be  found  to  be  a  liberal 
one.    The  proposed  changes  do  not  amount  to  much. 
According  to  the  averages  of  imports  for  the  last  five 
years,  the  loss  to  the  exchequer  would  not  exceed  8  per 
cent,  of  the  entire  customs  revenues.    The  chief  neces- 
saries of  life,  and  the  prime  materials  of  industry  are 
free,  as  before.    Certain  raw  articles  of  secondary  im- 
portance are  added  to  the  free  list ;  likewise  reduced  rates 
for  certain  manufactured  articles,  the  whole  involving  a 
loss  to  the  revenue  which  would  be  partly  eovered  oy 
raising  the  present  duties  on  tobacco,  wine  in  casks, 
fruits,   hops,   tea,   cocoa,  artificial  flowers,   and    other 
articles  of  the  luxury  class.    It  might   be  supposed 
Oiat,  in  an  agricultural  country  like  Denmark,  public 
opinion  would  &vour  such  Moposals,  but  this  does 
not  appear  to  be  the  case.     The  yeoman,  who  is  the 
determining  political  factor  of  the  country,  has,  it  is 
true,  no  wish  to  be  fined  for  the  manufacturer's  benefit. 
He  has,  however,  a  strong  sympathy  with  sumptuary 
taxation,  or  with  what  he  regards  as  such.    Many  of  tho 
artides  which  would  be  cheapened  by  the  adoption  of  the 
amended  tariff  are  to  the  plain  Danish  farmer,  whose 
habits  and  tastes  must  not  be  compared  with  those  of  the 
British  farmer,  mere  luxuries  imported  to  satisfy  the 
artificial  wants  of  the  rich  townsfolk.      Further,  the 
existing  tariff  brings  in  an  increasing  revenue,  it  is  not 
found  to  be  oppressive,  and  its  modification  might  chance 


to  derange  the  finances  of  the  kingdom.     Tbeae  an  t^ 

feelings  which  competent  judges  atacribe  to  the  agrit-ii- 
tural  class  of  Denmark,  and  like  views  are  attriboted  c 
many  members  of  the  "  Combined  Liett,"  a  m^eritj  a 
the  Folkething. 

NOTES  ON  COMMERCE  AHD  TBAOl 


The  recent  issue  of  the  statistioal  abatncia  fo  it- 
colonial  population  and  for  Britiah  India  wnaWft  aa  at- 
mate  to  be  formed  of  the  aggregate  Tmloe  of  tibe  Biita 
and  foreign  commerce  carried  on  by  tbese,  iiMliTiiiiii.7 
and  collectively,  and  a  digest  of  the  figures  into  gna 
will  convey  an  idea  of  the  importance  to  whidi  the  tai 
has  attained. 

The  returns  for  the  colonies  are  brought  down  to  tk 
year  1870,  but  there  are  many  omiasimia,  owiaf  to  :& 
returns  not  having  been  yet  received,  which  does  la 
speak  well  for  official  precision  in  the  cdoniea. 

We  will  take  the  total  value  of  the  imports  fn 
Throwing  these  into  groups,  we  find  the  total  iafr. 
trade,  including  bullion  and  speoie,  was  aa  foUovs  :— 

t 

India  and  the  Eastern  colonies 63,7».i:^ 

Australasian SStSSv,*^ 

African  colonies S,66^'  - 

North     American     colonies      (including 

Bermuda  and  Honduras^ 17,ti(r:: 

West  Indian  (including  British  Oniana) . .        6,iu.i^ 
Malta 4,0»:> 


114.*tlO 
This  is  exclusive  of  Hong  Konr,  ihe  Straits  Ciittiw* 
Lagos,  and  Qibraltar,  for  which  no  returns  si*  pia 
Of  the  above  total  imports  £61,667,342  was  bm  at 
United  Kingdom. 

The  total  exports,  thrown  into  ainular  gnnqii,  ««•< 
follows : —  J 

India  and  Eastern  colonies Si,if«-*' 

Australasian tS,42:  ''- 

African  colonies J,M-'  ^> 

North  American  colonies    l$JSi  ■• 

West  India  and  Guiana 7.J7tt! 

Malta •. S,CT-" 

118,»?J- 
Of  thistota],£59,537,27d  wassentto  the  United  Kiix4 1 
or  more  than  one-half^  as  the  returns  from  sevenl  < :  '^ 
colonies  are  deficient. 

These  figures  differ  somewhat  from  the  veimaf  p^- 
in  the  last  statistical  abstract  of  tho  trade  of  the  Vt^ 
Kingdom,  when  the  total  value  of  the  imposts  '■^■ 
Bribah  possessions  for  1870  is  given  at  £64,832,113.  c- 
of  the  exports  to,  at  £55,391,332.  The  eiplansti:- 
this  discrepancy,  however,  is,  that  the  retunu  <^  ^ 
United  Kingdom  are  made  up  for  the  yea  ^ 
January  to  December,  whilst  India  and  manv  li  - 
colonies  make  up  the  returns  for  the  year  eu&if  ^ 
March  and  30th  Jane. 

The  seventh  report  of  the  CommiasiQncn  of  CWJ* 
enable  the  figures  for  the  colonies  to  be  brosght  da*:* 
the  end  of  last  ^ear.  Taking  the  value  of  the  iBf-<* 
from  the  British  possessions,  the  highest  ntac  ' 
tho  last  few  years  was  in  1869,  when  it  aeoontn' > 
£70,416,491.  The  value  of  the  imports  of  1871  rJ-;' 
£73,447,156,  showing  an  increase  over  this  <mis3''j 
high  return  of  £3,030,665,  or  4-3  per  cent 

The  rise  in  tho  value  of  the  imports  from  India  •. 
(taking  the  three  Presidencies,  the  Straits  scttk^'^ 
and  Ceylon  together),  greatly  exceeds,  indeed  ii  »«-*t 
double,  this  increase  on  the  total  return.  It  it  »•-  ■* 
than  £5,788,755,  more  than  one  miHion  and  t-U^ ' 
which  amount  is  due  to  the  article  of  cotton  alooe.  T^  '* 
is  also  a  very  large  increase  in  the  values  of  dk. f^* 


JOURNAL  OP  THE  SOCIETY  OP  ARTS,  Sbptkmbbb  27,  1872.         876 


Ise  also  in  those  of  wool,  hemp,  and  sugar  sent  from 
ndia,  while  the  values  of  dry  hides  and  of  copper  from 
!eylon  h»vc  decidedly  fallen  off.  There  is  an  increase 
f  £  1, 1 16,000  in  the  value  of  the  imports  from  the  British 
Vest  Indies,  arising  wholly  from  the  increased  quantities 
if  sugar  sent  to  the  country  in  1871|  and  of  £707,000  in 
hose  from  the  dominions  of  Canada,  principjdly  in  the 
'alue  of  wheat.  The  total  value  of  the  import,  export, 
mil  transhipment  trade  of  the  kingdom,  in  1871,  was 
3695,674,901,  being  an  increase  in  the  total  trade,  as 
sompared  with  1870,  of  over  £89,000,000,  or  14-6  per 
sent. 

The  qoantities  of  the  principal  imported  and  excise- 
ible  articles  retained  for  home  consumption,  per  head 
>f  the  total  population,  in  the  United  Kingdom,  in  1871, 
was  aa  follows  : — Bacon  and  hams,  3'38  lbs. ;  hotter, 
1-69  lbs.;  cheese,  4-2S  Iba. ;  oocoa,  0-23  lbs.;  coffee, 
)-971b8.;  tea,  3-921bs.;  wheat  and  wheat  flour,  160-63  lbs.; 
potatoes,  3-03  lbs. ;  rice,  7*47  lbs. ;  currants  and 
nusins,  4-38  lbs. ;  eggs,  12-75;  sngar,  raw,  41-6111)8.; 
refined  sugar,  6-29  lbs. ;  spirits,  0-28  galls. ;  wine, 
}-dl^l8.;  tobacco,  1-36 lbs.;  malt,  1-72  bushels,  and 
British  spirits,  0-78  gallons. 

Ifotwithstanding  the  long-protracted  and  sanguinary 
irar  in  Cuba,  the  production  of  tho  two  great  staples, 
sugar  and  tobacco,  seems  to  have  gone  on  without  any 
extenaive  interruption,  and  the  exports  for  the  present 
year,  it  is  said,  will  fall  little  short  of  those  of  the  past 
year.     It  is  even  asserted  that  the  yield  of  tobacco  will 
exceed  that  of  last  year,  and  be  superior  to  it  in  imality. 
In  1870,  Cuba  exported  over  8,000.000  lbs.  to  the  United 
States,  about  1,600,000  lbs.  to  Great  Britain,  about  as 
much  to  France,  600,000  lbs.  to  Hamburgh  and  Bremen, 
and  alMut  1,000,000  lbs.  to  other  parts,  the  whole  amount- 
ing to  about  12,000,00011)8.      In  the  same  year  Cuba 
exported  165,678,000  cigars,  and  in  1871,  161,272,000, 
the  aggregate  value  of  which  was  very  considerable ;  but 
aa  the  cigars  were  of  different  sizes,  prices  and  brands, 
no    accurate    estimate    can    be    given.       By   far    the 
greater  part  of  tho  best  Cuban  tobacco  and  of  the  cigars 
made  therefrom  come  to  England.    The  choicest  crop  is 
that  grown  in  the  Virutta-Abajo  di:itrict,  whose  soil  and 
climate  are  admirably  adapted  to  the  growth  of  the  plant, 
and  the  entire  crop  is  sold  for  England,  only  the  poorer 
or  second  quality  crops  going  to  tho  United  States.    It 
is  cstiuiatca  that  the  value  uf  tho  prc&ent  tub  icco  crop 
will  amount  to  £6,000,000.    There  has  been  a  steady  de- 
crease in  the  European  demand  for  Cuban  sugar,  even 
Spain  taking  but  a  very  small  quantity  of  her  colony's 
production.    This  arises  from  the  increasing  cultivation 
of  beetroot  in  Europe.    This,  howevuri  does  not  affect 
the  production  of  rum  and  molasses,  for  which  there  h 
still  a  steady  demand.    Ke.xt  to  sugar  and  tobacco,  coffcu 
is  one  of  the  main  products  of  the  island,  but  the  cultiv.i- 
tion  is  not  carried  on  to  such  an  extent  as  it  mi^ht  be. 
Tho  some  may  be  said  of  other  pi-oductions,  which  the 
bounteous  h:ind  of  Knturo  has  enabled  thia  fertile  and 
benutiful  island  to  yield  in   such   profusion,  such    as 
mahogany,  cedar,  and  other  valuable  woods,  abundant 
fruit  crops,  wax,  honey,  csinlents  of  varitus  kinds,  hides, 
cattle,  &c. 

Tho  high  prices  current  for  cotfon,  in  1870,  stimu- 
1  ited  production  in  all  cotton  -growing  countrit-s. 

Much  cotton  intended  for  France  aud  Germany  was 
diverted  from,  its  direct  course,  in  coiisoquonce  of  the 
war,  during  the  early  months  of  1871.  and  came  to  this 
country  in  the  first  instance,  even  when  intended  to  be 
ultimately  re-exported  to  its  original  destination.  There 
was  tho  following  increase  in  the  imports  from  the  four 
principal  cotton-growing  countries  : — 

Cwt. 

United  Stales 2,878,866 

British  India  801,268 

Egypt  289,878 

Brazil 187,872 

4,167,883 


The  United  States  have  now  entirely  distanced  their 

g^reat  competitor,  British  India,  whose  contributions  for 
ten  3  ears,  from  1860  to  1869  inclusive,  to  the  wants  of 
the  country  had  exceeded  their  own.  The  total  quantity 
sent  in  the  last  two  years  from  these  countries  respectiTely 
were  aa  follows: — 

From  Uolted  Stata.    From  BritUh  India. 

1870    6,395,046     ....     3,048,819 

1871    9,273,910     ....     3,860,087 


Total  . .   16,668,956     ....     6,898,906 

The  supply  &om  the  countries  where  cotton  is  only 
cultivated  to  a  small  extent,  or  from  oUiers  which  pass 
on  to  lu  their  superabundant  stocks,  fluctuates  every- 
year. 

The  quantity  of  tobacco  received  last  year  was  up> 
wards  of  73,000,000  lbs.,  of  which  64,648,082  lbs.  came 
from  the  United  8tates,  where  the  crop  was  abundant 
and  of  superior  quality. 

The  animal  food  supply  of  the  kingdom  is  an  im- 
portant subject  at  the  present  juncture,  and  deserves  to 
be  closely  studied.  The  quantity  of  dried  meat  imported, 
both  into  tho  port  of  London  and  into  the  IFnited 
Kingdom  generally,  continues  to  increase  largely,  as  the 
following  figures  show : — 

Into  th*  United  Kingdom. 


Beef,  aalted 

„  freab,  or  alightly  aaltod.... 
Pork,  salted 

„     ftMh  

Meat,  fteah  (ohieflT  motton)  .... 

„  preaerred  otherwise  tium 
by  salting 


18«8. 


1870. 


ewts. 
214,966 

11,268 
166,944 

24,930 


cwts. 
208,713 

12,036 
220,533 

96,481 
60,247     I     84,800 

32,114        80,636 


602,686       887.696 


1871. 


279,178 
22,006 

266,967 
30,618 
40,686 

260,118 


e9»,«98 


Of  this  direct  imports  into  London  last  year  were — salt 
beef,  63,013  cwts. ;  fresh  ditto,  20,366  cwts. ;  salt  pork, 
90,486  cwts.;  fresh  pork,  27,835  cwts.;  fresh  mutton, 
&c.,  15,425  cwts.;  pteservei  meats,  247,134  owls.;  or  a 
total  of  464,259  cwts. ;  more  than  half  of  all  the  imports. 
Thia  yuar  the  imports  of  foreign  animal  food  will  show 
still  larger  figures. 


a£KE&AL   NOTES. 


Italian  Cavalry  Horses. — From  some  statistics  which 
have  been  lately  published  by  the  Minister  of  War,  it 
appears  that  out  of  18,930  horses  and  mules  belonging  to 
the  It'ilian  Army  in  1871,  the  total  loss  during  that  year 
from  death  was  605. 

Constant  Water  Supply.  —  Amongst  other  benefits 
which  this  confers  is  the  facility  it  affords  for  the  supply 
of  motive  power  for  the  working  of  many  trades  where 
small  Hteam  engines  are  not  ux'Hilable,  either  on  the 
ground  of  expense  or  of  nuisance  to  adjoining  houses  or 
premises.  In  Cinterbury,  where  a  constant  supply 
exists,  it  is  muL-h  taken  advantage  of  for  this  purpose, 
and  small  water-power  engines  are  there  in  daily  use  for  a 
variety  of  purposes. 

Discovery  of  Fresco  Faintings.— The  Oohgnt  Gauttt 
says  that  a  very  interesting  discovery  has  just  been  made 
at  Fribourg.  In  removing  the  whitewash  from  the  walls 
of  the  old  post-oflBce  of  that  town,  some  fresco  paintings 
have  been  discovered,  which  seem  to  be  the  production 
of  Holbein  or  of  his  school.  The  building  was  formerly 
known  as  the  Baster  Hof,  or  Court  of  Bale,  and  Holbein 
was  a  native  of  that  town.  Unfortunately,  the  paintings 
have  suffered  serious  damage. 


igitized  by  LjOOQ  It^ 
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Dog  Tsx. — ^With  a  yiaw  to  compel  all  owners  of  dogs 
to  pay  the  tax  imposed  by  the  State  in  France,  a  pro- 
pOMil  is  now  under  consideration  to  oblige  all  masters 
to  place  collars  on  the  necks  of  their  dogs,  so  arranged 
that  they  may  be  stamped,  by  means  of  a  pair  of  nippers, 
each  time  that  the  tax  is  paid;  all  dogs  found  without 
collars  to  be  seized. 

To  Cut  and  Bore  India-rubber  Stoppers. — ^In  a  letter 
to  the  Chmieal  New;  Mr.  W.  F.  Donkin  says :— "  Dip 
the  knife,  or  cork-borer,  in  solution  of  caustic  potash  or 
soda.  The  strength  is  of  very  little  consequence,  but 
it  should  not  be  weaker  than  the  ordinary  re-agent  solu- 
tion. Alcohol  is  generally  recommended,  and  it  works 
■well  until  it  evaporates,  which  is  generally  long  before 
the  cork  is  cut  or  bored  through,  and  more  uta  to  be 
applied ;  water  acts  just  as  well  as  alcohol,  and  lasts 
longer.  When,  however,  a  tolerably  sharp  knife  is 
moistened  with  soda-lye,  it  goes  through  india-rubber 
quite  as  easily  as  common  cork ;  and  the  same  may  be 
said  of  a  cork-borer,  of  whatever  size.  I  have  frequently 
bored  inch  holes  in  large  caoutchouc  stoppers,  pefectly 
smooth  and  cylindrical,  by  this  method.  In  order  to 
finish  the  hole  without  the  usual  contraction  of  its 
diameter,  the  stopper  should  be  held  firmly  against  a  flat 
snr&ce  of  common  cork  till  the  borer  passes  into  the 
latter. 

An  Ancient  Carp. — Those  who  have  visited  the  Palace 
of  Fontainebleau  will  remember  the  wonderful  collection 
of  enormous  carp,  many  of  them  grey  and  hoary  with 
age,  and  one  or  more  of  them  blind,  m  the  canal  of  the 
park ;  some  of  these  creatures  are  declared  to  be  more 
than  four  hundred  years  old.  A  carp  was  killed  the 
other  day  at  ChantiUy  by  a  huge  pike,  and  the  following 
extraordinary  account  concerning  it  is  related  in  the 
Oauhit  of  Paris : — "  It  was  the  oldest  carp  in  the  world, 

being  475  years  of  age,  and  belonged  to  M.  C ,  the 

proprietor  of  a  fine  property  at  Chantilly.  It  was  an 
historical  carp,  a  carp  which  was  bom  at  the  Comte  de 
Cosse's,  in  the  time  of  Fran9ois  I ;  it  had  passed  through 
▼arions  fortunes,  having  had  no  less  than  thirty-two 

masters.     M.  Q purchased  it  a  year  since  for 

thirteen  hundred  francs.  The  name  of  the  carp  was 
Gabrielle,  and  it  measured  nearly  29}  inches  round  and 
38  J  inches  in  length."  Certainly  this  carp  affords  one 
of  the  most  extraordinary  instances  of  longevity  and 
pugnacity  combined  that  was  ever  recorded ;  to  be  killed 
in  combat  at  the  age  of  475,  is  indeed  rare,  oven  in  story. 

Wool  in  the  ITllitod  States.— The  wool  interest  of 
the  United  States  has  made  satisfactory  progress  during 
the  last  ten  years,  for  which  the  rebellion  is  largely 
responsible,  woollen  fabrics  having  been  during  that 
period  largely  substituted  for  cotton.  The  growth  is 
stated  as  follows : — 

1S«0.  18T0. 

Sheep 22,471,276     ..      28,437,061 

Wool 60,2ti4,9131bs.      100,102,3871bB. 

Average  per  head  2-68     ..  4-62 

The  product  of  wool  in  the  twelve  principal  states  devoted 
to  sheep  husbandry  at  the  two  decennial  periods  was  as 
follows : — 

IMO.  1810. 

lb..  lb.. 

Ohio 10,608,927  ....  20,639,643 

New  York  ....     9,464,474  10,609,226 

Pennsylvania . .     4,762,622  ....  6,661,622 

Michigan 3,960,888  ....  8,726,146 

Vermont 8,118,960  ....  3,102,137 

California    ....     2,683,109  ....  11,391,743 

Texas   1,493,738  ....  1,261,328 

Illinois 1,989,667  ....  6,739,249 

Indiana    2,662,318  ....  6,029,023 

Iowa     660,868  ....  2,967,043 

Missouri 2,069,778  ....  3,649,390 

Wisconsin   ....     1,011,963  ....  4,090,670 
It  will  be  seen  from  the  above  that  several  states  have 


changed  positions,  but  the  moet  remaikaUe  dwage  is 
that  of  California.  That  state,  which  ranked  mnnBgit 
the  lowest  in  1860,  stood  second  in  1870,  and  ynmasa 
the  current  year  to  take  place  by  the  ude  of  Ohio.  Kev 
York,  although  she  owned  fewer  sheep  in  1870  than  a 
1860,  yet  shows  a  gain  of  over  a  million  poonda  ia  ba 
wool  product.  The  above  statistics  show  that  the  eartcn 
states  are  gradually  losing  rank  as  wool  growers,  but  tht 
loss  in  that  direction  is  much  more  than  made  ap  by  the 
increase  in  the  west.  But  the  states  in  which  the  moiC 
rapid  strides  may  be  looked  for  in  this  branch  of  indoitzj 
in  the  coming  year  are  California  and  Texao,  where  th( 
climate  is  so  mild  that  the  flocks  do  not  require  to  be 
housed  and  fed,  but  get  their  own  living  eJl  the  yen 
round. 

Efliacts  of  Compressed  Air.— M.  Paul  Bert  has  drava 
the  attention  of  Uie  Academy  of  Sciences,  through  H. 
Claude  Bernard,  to  the  great  dinger  of  sudden  txmnsitioa 
from  compressed  air  to  the  outer  atmosphere.  He  statu 
that,  when  the  compression  has  been  carried  to  the 
extent  of  eight  atmospheres,  sudden  transition  ia  fatal  ts 
animals,  and  particularly  to  man ;  and  that,  even  in  casa 
of  lower  compression,  the  injuries,  though  not  nenrmiily 
mortal,  are  very  serious.  It  has  been  found,  there- 
fore, by  experience  that  men,  having  worked  under  a 
compressea  atmosphere,  should  not  be  allowed  to  quit  it 
except  very  gradually,  and  under  full  turecaatkna  as  ts 
the  effects  produced  upon  them.  The  autopsy  of 
animals  killed  by  such  transition  shows  that  the  sjiinsl 
marrow  is  reduced  to  nearly  a  fluid  conditaoo.  The 
effect  is  supposed  to  be  produced  by  the  gasea  *'i»~~~g 
absorbed  in  the  blood  under  pressure ;  and  that,  ■m^im. 
this  is  removed,  they  disengage  themaelve*  with  Tinlenn\ 
disturb  the  circulauon,  and  produce  a  sort  of  genoal 
paralysis. 


The  liOUTTO. — The  museum  of  the  Louvre  has  leocived 
another  munificent  legacy,  including  450  pictorai,  »aA 
a  number  of  Flemish  pands  of  the  fifteenth  centoiy,  late 
the  property  of  M.  Leirs,  a  rich  merchant  of  Lyona.  Tlw 
panels  were  purchased  at  the  sale  of  the  colleciioa  of  the 
Marquis  D'Aresta,  of  Madrid.  Amongst  the  piotores 
thero  are  two  by  Teniers,  one  of  which,  the  "  Man  in  the 
Grey  Cloak,"  U  celebrated.  A  very  fine  work  of  Hiiiii, 
several  fine  pictures  by  G^erard  Dow,  and  one  anifaentic 
Raphael.  Amongst  the  modem  works  are  pictures  by 
Paul  Delaroche,  Ary  Sheffer,  Deveria,  Delacroix,  Ijiniy, 
Corot,  Alfred  de  Dreux,  and  others.  M.  L£iia,  like  M. 
La  Case,  the  last  extensive  donor  to  the  mnseum,  has 
stipulated  that  the  collection  shall  be  kept  togrther  and 
bear  his  nam&  In  consequence  of  this  stipulation  a  special 
gallery  is  being  provided  for  the  collection.  A  fine 
portrait  of  Eugene  Delacroix,  painted  by  >»im««lf  Ium 
also  been  bequeathed  to  the  nation  by  Mdile.  Legnilloo, 
and  has  been  hung  in  the  fiimous  S»l<m  earre  in  the 
Louvre. 

Chicago.— The  Aiutiurff  Gauttt  gives  the  foOowinr 
account  of  the  re-buUding  of  Chicago.  Nine  months  m 
a-half  ago  there  were  in  the  city  98,500  penons  withoat 
houses  to  live  in ;  of  these  74,500  had  occupied  13,3M 
houses.  By  the  latest  accounts  new  habitations  fo 
70,000  persons  have  been  erected  in  various  parts  of  Qto 
town.  In  the  southern  quarters,  where  most  of  the 
hotels,  warehouses,  shops,  and  theatres  are  situated,  and 
where  3,650  habitations  had  been  destroyed,  the  new 
houses  which  luve  been  erected  are  very  superior  to  the 
former  in  value,  in  appearance,  and,  which  is  most  im- 
portant of  all,  in  soUditv  of  construction.  The  total 
length  of  the  streets  rebuilt  is  equal  to  26  Ecglish  miles. 
It  must  be  remembered  that,  during  the  first  three mooth* 
after  the  fire  reconstruction  was  very  difficult ;  nor  mold 
it  be  carried  on  during  the  winter  months  so  rapidly  u 
in  the  summer.  The  Chicago  TYmn  holds  out  the  hnie 
that,  by  the  9th  of  October,  the  anniTeiMUT  of  tw 
disaster,  the  city  will  be  entirely  rebailV 
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ANVOUNCEMESTS  BT  THE  COUNCIL. 


IRTXBirATIOirAL  EXHIBITIOH,  1872. 

The  ConncU,  having  been  informed  that  Her 
Majesty's  Commissioners  do  not  intend  to 
publish  reports  on  the  different  departments  of 
the  Exhibition  of  the  present  year,  and  looking  to 
the  great  importance  to  Arts,  Manufactaren,  and 
Commerce  that  these  annual  displays  should  not 
pass  away  without  some  record,  have  decided  to 
undertake  that  duty,  and  for  this  purpose  have 
engaged  the  services  of  gentlemen  specially 
skilled  in  the  subjects  of  the  several  sections, 
to  prepare  such  reports,  for  publication  in  the 
Society's  Journal.  The  Council,  however,  de- 
sire it  to  be  understood  that,  in  publishing 
these  reports,  they  do  not  necessarily  adopt  all  the 
views  expressed  in  them,  which  must  be  taken 
as  those  of  the  writers  only. 

The  following  is  the  second  of  the  series.     The 
!  others  will  appear  from  time  to  time. 


JEWELLERY  AT  THE   INTERNATIONAL 
EXHIBITION,  1872. 

Theoontribntions  to  the  present  Exhibition  of  jewellery 
at  this  second  of  the  international  series,  include  examples 
from  Germany  (north  and  south),  France,  Russia,  Sweden, 
Holland,  Belgium,  Switzerland,  Spain,  Portugal,  Italy, 
Greece,  Malta,  Egypt,  Turkey,  China,  Japan,  Africa, 
Ceylon,  India,  Australia,  New  South  Wuus,  and  the 
United  Kingdom  of  Great  Britain  and  Ireland.  Of  these, 
it  is  matter  of  regret  that  only  two  countries,  India  and 
Oreat  Britain,  can  be  considered  to  be  in  any  degree  foUy 
represented.  France  has  sent  very  little,  but  private 
oollectors  have  lent  some  beautifol  specimeDS  of  iVench 
workmanship.  Austria,  from  which  much  might  have 
been  expectel,  is  but  very  indifferently  represented.  The 
Russian  contribution  is  creditable,  but  snudl ;  and  Spain, 
if  conspicuous  at  all,  is  so  only  in  peasant  jewellery,  of 
which  character,  indeed,  are  the  exhibits  of  Germany, 
France,  Switzerland,  Sweden,  Greece,  Egypt,  Malta,  uid 
Algiers,  with  few  exceptions.  The  British  and  Italian 
jewellery  is  characteristically  the  reverse  of  this ;  but 
the  Indian  exhibits  include  jewellery  and  personal  orna- 
ment for  all  grades,  from  prinoe  to  peasant. 

Thore  are  in  all  119  distinct  exhibits,  which  include 
31  collections  of  peasant  jewellery,  the  property  of  her 
Majesty's  Commissioners,  and  seven  others,  which  are 
only  incidentally  connected  with  jewellery,  being  either 
mineralogical  specimens  or  paste  imitations  of  known 
and  important  gems. 

In  order  that  this  report  may  be,  as  the  Council  of 
the  Society  of  Arts  has  expressed,  "  of  such  a  nature  and 
interest  as'  will  help  the  public  to  appreciate  the  special 


and  new  features  of  the  objects  exhibited,"  I  propose,  as  a 
mutter  of  convenience,  first,  to  draw  attention  to  the 
British  and  Continental  jewellery,  commencing  with 
the  Birmingham  oontributions  at  the  south  of  the 
gallery,  and  proceeding  northwanis,  to  consider  the 
various  exhibits  in  succession,  avoiding  only  Mr.  and 
Mrs.  H.  Bivett-Camac's  important  loans,  as  belonging 
exclusively  to  the  Oriental  section. 

In  many  of  the  individual  collections,  it  will  be 
observed  uiat  the  names  of  the  manu&cturers  of  the 
objects  have  not  been  published,  which  either  arises 
from  the  fact  of  their  being  unknown,  or,  as  in  the  case 
of  Birmingham,  they  have  been  suppressed,  in  accordance 
with  the  wishes  of  the  manufacturers  themselves. 

To  the  creditof  Birmingham,  it  has  contributed  not  only 
mnoh  good  woric  to  the  Exhibition,  but  skilled  workers, 
who  are  daily  engaged  in  various  branches  of  the  art  of 
jewellery,  a  fact  which  alone  merits  high  commenda- 
tion, and  which  has  added  much  to  the  interest  of  the 
Exhibition.  In  scanning  the  Birmingham  exhibit,  one 
is  tmpi«ssed  with  the  prevalence  of  monograms,  or 
such  devices  in  the  decoration  of  the  objeots  as  appear 
to  be  of  such  character,  and  executed  with  gems  on 
gold  or  enamel.  Many  of  these  are  exceedingly  effective^ 
and  should  for  ever  stamp  out  the  notion,  if  it  still  exists, 
that  Birmingham  produces  only  cheap  and  bad  jewellery. 
Some  ef  the  lockets  upon  which  the  decorations  have 
backgrounds  of  black  enamel  are  particularly  happyin 
the  contrasts  thus  given  to  the  gems  displayed.  The 
valuable  breast  ornament,  having  a  lar|;e  diamond  in  its 
centre,  cannot  but  claim  attention,  and  in  the  general  ar- 
rangement of  its  parts,  itis  a  meritorious  work,  though  not 
quite  felicitous  in  respect  to  coloor,  lacking  sufficient  variety 
in  hue.  Near  this  specimen  are  some  charming  little 
heart-shaped  studs,  with  turquoise  centres,  surrounded 
by  small  diamonds,  and  some  excellent  pendants,  with 
carbuncle  centres,  bordered  with  pearls,  which  gain 
mach  in  delicacy  and  beauty  by  the  juxtaposition  thus 
afforded.  A  gold  locket,  admirably  varied  as  to  its 
surface  treatment,  should  not  be  passed  unnoticed. 
Something  of  an  inverted  triptych  in  form,  and  of 
ribbed  gold,  covers  much  of  its  face,  the  points  of 
which  are  emphasized  with  pearls,  the  pretty  fringe  of 
gold  pendants  having  also  pearls  similarly  and  effec- 
tively introduced.  The  gold  suite  too  is  particnlarly 
good  which  includes  the  bracelet  with  a  large  pearl 
centre,  surrounded  by  a  star  of  diamonds;  and  the  brooch 
with  a  diamond  staronajetground,  surrounded  with  chased 
goldand  black  enamelledsoroll  work,  studded  with  pearls, 
IS  admirable.  In  the  same  group  is  a  looket  of  con- 
siderable merit,  on  which  is  a  stilted  arch  of  turquoise 
beads  on  a  gold  ground,  which  includes  an  anthemion 
of  diamonds,  while  each  turquoise  has  a  small  trefoil 
of  diamonds  attached  to  its  outer  edge.  Another  case  of 
Birmingham  jewellery  contains,  with  much  other  good 
work,  two  very  happy  examples  of  pearls  on  black 
enamel.  A  comparatively  novel  material,  too,  may  be 
said  to  have  been  introduced  by  one  of  the  Birmingham 
contributors,  which  has  the  morit  of  prettineas  at  least, 
and  consists  of  tortoise-shell  inlaid  with  gold  and  silver. 
The  specimens  of  this  class  of  work  are  unpretending  as 
to  general  tone,  but  their  geometric  treatment  is  good, 
though  capable  of  much  further  development  and  enrich- 
ment. 

There  is,  perhaps,  in  many  of  the  objects  ineladed  in 
the  Birmingham  exhibit  a  little  too  strong  a  love  evinced 
of  strap  and  scroll  work  in  bold  relief  to  be  entirely 
satisfactory  ;  and,  in  one  or  two  instance^,  propriety  and 
good  taste  have  been  sacrificed  to  novelty  in  subjeot 
Birmingham,  unfortunately,  is  not  alone  in  this,  and 
it  cannot  be  too  maoh  insisted  upon  that  neither  horse- 
shoes, even  if  diamonds,  nor  an  ingenious  hotch-potdi 
of  horse  gear  made  up  as  a  necklace  and  pendants,  can 
ever  be  sesthetically  right,  or  happy  as  personal  orna- 
ment. The  ilement  of  beauty  alone  is  wholly  sufScJOEit 
in  the  jeweller's  art,  bat  where  there  is  a  partial 
absence   of  this,   there   most  be  much   more   in  it 
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than  mere  oddity  of  subject.  On  the  whole,  howeyer, 
the  Birmingham  contribution  to  the  present  exhibition 
promiaeg  well  for  the  future,  but  its  promise  would  be 
still  fikirer  if  a  little  more  tendency  were  seen  in  it  to  an 
appreciation  of  gold  as  a  ductile  and  malleable  material, 
as  a  formative  substance,  rather  than  one  which  can  be 
made  to  corer  large  surfaces,  or  dazzle  with  its  splendour 
of  colour. 

Birds  and  insects  have  been  utilised  and  treated  as 
personal  ornaments,  by  A.  Boucard.  As  specimens  of 
beautiful  colour,  one  could  scarcely  hope  to  see  anything 
better  than  these ;  but,  as  a  matter  of  feeling,  beeUes  are 
not  likely  to  be  regarded  by  thQ  many  as  lovable  ear- 
pendante. 

Mackay,  Cunningham,  and  Co.'s  exhibit  includes  a 
necklace  of  exceptional  merit,  designed  by  Sir  Noel 
Faton,  and  consisting  of  hemispherical  gems,  alter- 
nating with  medallions  of  inlaid  stones  and  chased 
gold.  The  magni&cent  pear-shaped  opals  hanging  from 
bows  of  diamonds  are  not  equally  happy  in  treatment, 
but  the  Holbein  pendant  is  a  deUcious  uttle  ornament. 
The  bracelet,  also,  with  other  objects  similarly  treated, 
and  of  pierced  and  chased  gold  overlaying  silver,  are  well 
designed,  and  deserve  careful  notice. 

Some  carved  bog-oak  ornaments,  exhibited  by  W. 
Gibson,  have  immensely  gained  by  the  introduction 
of  sm^l  quantities  of  gold.  Where  much  has  been 
used  the  result  is  not  quite  so  satisfactory,  but  the  ad- 
mixture of  gold  into  the  rather  dismal  region  of  mourn- 
ing jewellery  is  certainly  a  step  in  the  right  direction. 
Surely  it  ii  not  too  much  to  hope  that  fashion,  which  is 
so  changeful  and  capricious  in  matters  of  form,  will  soon 
indul^  in  the  luxury  of  even  so  little  as  a  small  gold 
bead  in  alternation  with  jet  or  bog-oak  in  this  claeu  ot 
work,  without  too  much  disturbing  the  orthodox  piles 
of  black  with  which  the  masses  seem  to  think  it  neces- 
sary to  associate  the  "  happy  dead." 

Messrs.  Bright  and  Sons  contribute  many  objects  of 
value  and  beauty.  The  opal  cameo  is  very  tastefully 
designed,  and  in  its  general  form  and  treatment  reminds 
one  of  the  16th  century  Cellini  jewellery.  The  mauve 
enamel,  however,  is  a  little  crude ;  and  the  head,  which 
has  been  exquisitely  cut,  is  injured  rather  than  otherwise 
by  the  lovely  fire  of  the  gem  itself.  The  fire  of  an  opal 
is  too  uncertain  as  to  its  pliuje  to  be  entirely  suitable  for 
a  treatment  like  this,  but  the  work  has  been  admirably 
done,  and  is  in  almost  all  respects  felicitous. 

In  Bichard  A.  Green's  exhibit,  the  bracelet  with  a  head 
of  carved  amethyst  is  conspicuous,  and  of  far  more  than 
average  merit.  The  introduction  of  landscape  painting 
howeverrthough  in  enamel,  as  a  personal  ornament,  can- 
not be  considered  happy,  but  some  small  Wedgwood 
plaques  have  been  here  tastefully  introduced  as  such,  the 
gold  settings  of  which  are  exceptionally  good.  Chasing 
upon  gold,  however,  where  the  surface  is  liable  to  friction, 
it  must  be  admitted,  is  undesirable  as  a  rule,  but,  when 
judiciously  applied,  is  often  of  great  value. 

The  use  of  beads  is  most  happily  shown  in  one  of  the 
specimens  of  Bavarian  peasant  ornaments.  The  example 
referred  to  is  of  fine  spiral  metal  work,  of  a  dusky  bronze 
hue,  which  coveis  without  hiding  entirely  a  gold-foil 
ground.  Upon  and  about  this,  in  charming  variety, 
white  beads  are  disposed  in  masses  and  small  starry 
clusters,  the  whole  effect  being  heightened  by  the  intro- 
duction of  large  ruby  paste  gems,  set  singly  and  far 
apart,  and  to  which  the  rest  of  the  ornament  tells  rather 
as  an  accessory  than  otherwise.  In  close  proximity  to 
this  really  b^utiful  though  peasant  decoration,  is  a 
bridal  crown,  said  to  have  been  worn  at  weddings  from 
A.D.  1600  to  the  present  time.  It  is  composed  almost 
exclusively  of  glass  balls,  of  every  conceivable  colour,  and 

rngles,  and  needs,  what  it  undoubtedly  has,  all  the 
rms  of  happy  pageant  association  to  qualify  its  in- 
herent ugliness.    The  silver  dress  ornaments  included  in 
this  exhibit  are,  in  the  matter  of  design,  of  more  than 
average  merit. 
Mrs.  Alfred  Motrison's  delightAil  loans  have  been 


selected  with  such  tasteful  discrimination  oa  to  render  it 
somewhat  dif^cult  to  select  for  remark  any  individual 
object.  There  is  nothing  better  in  tho  whole  exhibi- 
tion than  the  gold  work  in  C.  Lepec's  necklace  included 
in  the  Spanish  parure,  both  as  to  design  and  right  use 
of  material.  The  black  enamel  and  pink  top&z  bracelet, 
though  not  perhaps  entirely  lovely  aa  to  colour,  is  mnci 
more  harmonious  than  such  oombinationa  usually  an 
where  pink  is  dominant.  Notable  also  ia  the  dainty- 
introduction  of  small  turquoise  beads  in  the  Turki^ 
necklace,  and  the  exquisite  interchange  of  gold  star  ani 
bead  widi  the  pearls  in  the  cap-pins.  The  damaacemd 
objects  by  Zuloaga  are  also  perfect  in  design  and  deH- 
caoy  of  workmanship ;  but  there  is  a  litUe  tendency  to 
heaviness  and  monotony  of  tone  in  these  ornaments,  when 
compared  with  the  best  of  enamelled  and  jewelled  wxsk. 

Of  some  exquisite  specimens  of  jewellery  exhibited  by 
A.  Castellani,  the  meet  remarkable,  as  regards  delicacy  ef 
workmimship,  are  the  reproductions  of  the  antique  coron^ 
and  the  Milo  necklace,  but  the  necklace  of  Etroacui 
cornelian  scarabei,  set  in  gold,  and  alternating  with 
granulated  gold  beads,  is  very  beautifuL  The  art  of 
granulating  gold  is  of  antique  origin,  but  Signor  Castel- 
lani has  been  very  successful  in  reviving  the  art,  and  no 
better  example  of  it  can  be  found  than  these  beads  aSixrd. 
The  coral  and  gold  suite,  too,  is  remarkably  rich  ia 
character,  but  not  quite  equally  happy,  on  the  whole,  in 
design ;  and  the  pendant  mask  upon  Uie  necklace  is  bcth 
antique  in  treatment,  exquisitely  made,  and  as  ugly  as  it 
can  well  be.  The  eniunelled  plaque,  too,  cannot  be 
passed  unnoticed.  As  a  specimen  of  modem  work,  cf 
great  technical  difficulties  successfully  overcome,  it  is 
highly  creditable,  but  tho  general  tone  of  its  ooloor  is  not 
of  the  happiest,  and  lacks  both  life  and  brilliancy. 

Fitly  in  conj  unction  with  Castellani's  revivals  of  antiqae 
forms  is  Messrs.  Phillips  and  Sons'  exhibit,  which  in- 
cludes another  and  equally  perfect  copy  of  the  Milo  seci- 
lace.  The  specimens  of  natund  coial,  too,  though  not 
"  art,"  are  of  much  interest,  from  the  variety  and  beauty 
of  their  forms  and  colour ;  and  a  jewelled  and  enameUtd 
pendant  and  earrings  are  alike  exquisite  in  taste  and 
finish. 

Hancocks  and  Go's,  exhibit  includes,  by  permission  <i 
her  Grace  the  Duchess  of  Devonshire,  the  suite  known  :s 
the  "  Devonshire  Gems,"  which  is  composed  not  only  c-f 
antique,  but  of  selected  antique  specimens  from  otte  of 
the  finest  collections  in  existence.  These  have  bets 
tastefully  arranged  as  to  form  and  colour,  and  set  in 
gold  and  enamel,  so  producing  ornaments  of  almcat 
unmatched  value  and  beauty.  Many  beautiful  specimeos 
of  modem  jewellery  have  been  manufactured  and 
exhibited  by  the  same  firm,  of  which  the  mosS 
noteworthy  are  several  "Holbein  locketa,"  and  a 
necklace  en  mite,  a  locket  or  pendant  of  diamcudi 
admirably  arranged,  with  a  single  ruby  centre  <4 
exceptional  colour  and  size  ;  and  a  pendant,  whioh 
contains  an  unusually  large,  if  not  unique,  blaci  pearl. 
the  grey  tones  in  which  are  heightened  in  beauty  and 
value  by  the  juxtaposition  of  rubies.  The  "  Prmce " 
necklace,  too,  and  a  second  of  almost  equal  liffhtnessand 
grace,  are  exquisite  specimens  of  the  jeweller's  art,  as  an 
also  some  enamelled  lockete — sufficiently  good  in  coknc 
and  character  to  remind  one  of  the  best  of  Chinese  wiork ; 
and,  lastly,  a  pair  of  fan-shaped  turquoise  ear-rings  or 
pendants,  with  added  pearls  and  rubies,  are  excellent  ia 
form  and  treatment. 

The  jewels  lent  by  the  Countess  of  Dudley  are,  ss 
regards  quality  andquantity,  an  exhibition  in  themsdrc*. 
Of  the  SIX  magnificent  parures,  the  ruby  and  diamond 
one  is  by  far  the  loveliest  in  design,  and  the  stanr 
pendant  to  the  necklace  is  graceful  and  rich  in  Uie 
extreme.  Nothing  can  be  more  delicate  either  thin  tbf 
gold  work  in  the  red  coral  suite ;  and  the  tasteful  manst-r 
in  which  the  small  diamonds  in  it  have  been  introdnred 
is  very  noteworthy.  The  chrysoberyls,  too,  with  their 
diamond  circlets  and  pendants,  are  as  tender  and  JovaUs 
as  any  ornaments  can  bt^. 
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The  British  jewellery  exhibited  by  White  and  Camp- 
bell includoa  a  very  beautiful  necklace  and  ear-rings  of 
lapis-lazuli  and  gold.  The  whole  ia  extremely  rich,  and 
the  colour  of  the  atonea  in  the  ear-rings  is  unmatchable 
in  its  beauty  and  strengfth.  A  necklace,  too,  of  ivy-leaves 
in  green  enamel,  by  the  same  firm,  is  very  good  in  treat- 
ment, but,  from  the  prevalence  otytlhw  in  the  gold  and 
the  green  enamel,  the  harmony  is  not  quite  perfect  The 
introduction  of  the  enamel  m  the  onyx  brooch  is  in 
exquisite  taste,  as  is  also  a  bracelet,  characterised  by  a 
geometric  treatment  of  white  enamel  and  small  rubies. 

Howell  and  James  eichibit  many  choice  objects,  of 
'which  none  deserve  more  attention  than  a  pair  of 
diamond  ear-rings,  in  nowise  pretentious  as  to  the 
size  of  the  individual  gems  in  them,  but  entirely  right 
and  beautiful  as  to  their  distribution,  both  in  the 
masses  and  the  delicate  pendants  in  which  they  are 
attached  to  mere  threads  of  gold.  The  juxtaposition  of 
these  to  an  aigrette,  invites  comparison  as  to  treatment 
which  is  not  favourable  to  the  latter.  The  introduction 
of  bows  or  knots,  as  in  a  textile  fabric,  though  composed 
of  closely  sot  diamonds,  is  not  in  good  taste.  The  bracelet 
having  a  row  of  pink,  lozenge-shaped  coral,  dotted  with 
small  diamonds  thron^h  its  centre,  and  bordered  with 
pearls  and  plain  gold,  is  admirable. 

The  suite  designed  by  Sir  M.  D.  Wyatt,  and  composed 
of  pearls  and  diamonds  on  gold,  is  of  considerable  beanty 
in  design,  and  exquisite  in  its  surface  variety,  whilst  the 
little  bridesmaid's  locket,  too,  designed  by  Liswis  F.  Bay, 
is  admirable  in  the  distribution  of  its  quantities  of  enamel, 
both  as  to  colour  and  tone.  The  surrounding  gold  is  right 
also  in  its  general  form,  but  the  drilling  of  holes,  wim  a 
few  scratches  of  the  graver,  does  not  make  the  most  of 
interlacing  bands  of  gold. 

J.  Ward  and  Co.  exhibit  small  birds'  heads  and  beetle- 
like insects  of  exquisite  colour  set  in  gold ;  and  Or,  V. 
Wisedil  contributes  two  pins,  with  a  label  containing  a 
moral  about  gambling.  The  pins  are  sufficiently  ^ood 
to  have  been  allowed  to  speak  for  themselves,  the  coil  of 
the  serpent  round  the  dice  being  particularly  good  ;  but 
the  jewellers'  art  should  be  on  the  side  of  beanty,  not 
morals,  and  it  entirely  mistakes  its  proper  function  when 
the  latter  supersedes  the  former. 

Thcspecimens  of  Roman  shell  camei  exhibited  byFran- 
catiand.Sintamariaareofmach  more  than  average  merit, 
and  Mrs.  O.  Blenkins  lends  a  delightful  suite,  consisting  of 
brooch,  ear-rings,  and  necklace,  set  with  Oriental  garnets. 
The  gold  work  in  this  instance  is  as  beautiful  in  treat- 
ment as  can  be  wished.  Well  worthy  of  notice,  too,  in 
this  re3p(!ct  especi<illy,  are  the  Boman  mosaics  lent  by 
Sir  Daniel  Cooper. 

The  miniature  copies  of  saints*  heads,  from  pictures  by 
Fta  Angelico,  painted  and  exhibited  by  Elizabeth 
M.  Allen,  and  not  very  tastefully  mounted  as  brooches, 
are  full  of  sweetness,  and,  as  regards  subject,  contrast 
favourably  with  the  more  perfectly  executed  specimens 
of  enamel  by  W^  B.  Ford,  which  are  of  the  naturalistic 
school. 

The  Florentine  and  Byzantine  mosaic  jewellery,  ex- 
hibited by  P.  Bazzdnti  and  Son,  and  the  Venice  and 
Murano  Glass  and  Mosaic  Company,  includes  no  very 
striking  examples  of  either  the  mosaicist's  or  the  jeweller  a 
art.  The  treatment  of  flowers  in  perspective  cannot  be 
productive  of  the  best  art  of  this  kind,  for  the  infinite 
variety  of  colour  and  tone  in  (tones  gives  opportunity 
for  another  and  far  richer  treatment.  The  glass  beads 
too,  exhibited  by  the  Mosaic  Company,  are  rather  over- 
loaded with  crystalline  forms  sug^^estive  of  scratchiness. 
The  white  beads,  however,  which  alternate  with  the 
coloured  ones,  in  several  instances  are  exqnisite  in  texture 
and  hue. 

Some  pendant  gold  crosses  and  brooches  of  simplest 
ft)rm,  exhibited  by  E.  Culver,  have  in  one  or  two  in- 
stances a  very  tasteful  introduction  of  enamel  upon 
them. 

A  Moorish  necklace,  with  pendant  coins  and  filagree 
crescent  dotted  with  torqaoise,  included  in  the  succeed- 


ing peasant  jewellery,  is  richly  strong  together,  and 
there  is  much  quaintness  in  tbo  Armenian  portion  of  the 
exhibit. 

The  peasant  jewellery  from  Ceylon  contains  maliy 
specimens  of  great  beauty  and  tastefulness,  in  which 
open- worked  or  skeleton  gold  beads  alternate  with  others 
differing  in  treatment. 

The  little  Belgian  exhibit,  composed  of  specimens  of 
jewellery  by  B.  de  Bruyne,  C.  Devos,  and  A.  Selden- 
slagh,  is  of  nigh  importance.  The  gold  work  is  exquisite, 
both  in  design  and  workmanship,  geometric  in  treatment, 
and  composed  for  the  most  part  of  twisted  strands  of 

fold,  in  some  instances  contrasting  most  Eigreeably  with 
umished  surfaces — it  is  one  of  the  contributions  to  the 
exhibition  which  merits  all  praise. 

The  metal  work  of  the  sporran  purse,  by  Millidge  and 
Sons,  is  excellent  in  design,  and  the  cairngorm  brooches, 
in  which  the  stones  are  of  iinosual  size  and  beauty,  are 
well  treated. 

C.  and  M.  Crichton's  exhibit  contains  some  Ter^  good 
specimens  of  chased  silver  work,  and  the  bine  and  white 
enamel  brooches  are  well  designed.  A  bracelet  with 
foliated  pierced  gold  over  silver,  and  studded  with  pearls, 
is  of  special  merit. 

Dr.  Ivor  Murray's  loan  is — as  almost  all  Japanese  and 
Indian  art  is  snre  to  be— delightful.  The  Japanese  portion 
is  full  of  quaint  little  conceits,  tenderest  devices,  teeming 
with  humour  and  rich  fency,  and  of  most  delicate  work- 
manship. Heartily  may  we  wish  that  European  taste  and 
influence  may  never  reach  this  wonderful  people  to  affect 
their  art,  in  which  head,  hand,  and  heart  are  felt  to  be 
in  especially  happy  union.  In  another  branch  of  art 
indeed,  that  of  pottery,  in  the  so-called  Lowestoft  ware, 
the  effect  of  Eniopean  influence  is  too  painfully  mani- 
fest ever  to  be  regarded  as  other  than  a  warning  in  the 
direction  pointed  out. 

Some  of  the  specimens  of  Spanish  peasant  jewellery 
are  remarkably  good;  more  especially  a  pendant  and 
earrings  of  a  somewhat  antique  type ;  and  some  silver 
gilt  fiUgree  crosses,  .and  pendants  from  Salamanca,  are 
very  suggestive,  and  novel  in  treatment,  the  _  open 
work  being  well  relieved  in  them  by  the  shade  in  the 
concave  surfaces  at  the  back  of  it. 

John  Keale's  exhibit  is  very  varied  in  character.  It 
includes  several  very  beautiful  and  valuable  jewels,  aa 
the  diamond  earrings,  and  a  gold  suite,  which  is  excellent 
in  design  ;  bat  many  of  the  objects  are  unimportant,  if 
n  Dt  commonplace.  Mr.  Neale  has,  however,  successfully 
introduced  the  standard  hollow  gold  chains,  a  specimen 
of  which  is  included  in  this  exhioit. 

The  reproduction  of  old  Russian  types,  exhibited  by 
John  Chichileff,  are  nniformly  rich  and  good,  though, 
perhaps,  a  little  cmde,  as  are  also  the  otherwise  highly 
creditable  specimens  of  French  jewellery  from  Boorg  en 
Bresse,  some  of  which  are  in  excellent  taste_. 

Some  specimens  of  carved  amber,  exhibited  by  Franz 
Hiess,  are  good ;  and  one  of  the  brooches  included  in 
the  North-German  peasant  jewellery,  and  worn  by  the 
Vierlander  women,  is  very  tastefully  designed.^ 

Mrs.  Maberley  has  lent  some  beautiful  specimens  of 
Chinese  workmanship,  composed  of  portions  of  blue 
feathers,  jade,  and  ^old,  as  quaint  and  grotesque  in 
form  as  they  are  exqnisite  in  colour.  Other  specunena, 
equal  in  beanty,  and  of  similar  material  and  treatment, 
have  been  contributed  by  Miss  R.  Cole,  Miss  F.  Bedgrave^ 
and  also  the  Governor  of  Hong  Kong. 

The  Swiss  peasant  jewellery  is  not  remaikaUej  ont 
that  from  Sweden  is  very  effective,  concave  bnrmshed 
pendants,  or  spangles,  having  been  used  to  jireat  advan- 
tage. The  filagree  work  is  excellent  in  design,  and  the 
inexpensive  and  tasteful  silver  ornaments,  by  Tostmis 
and  exhibited  by  A.  Borgen  and  Co.,  deserve  very  special 
notice.  The  treatment  of  the  frosted  ivy_  leaves  in  the 
necklaces  is  both  conventional  and  beautiful,  and  bur- 
nished spoto  have  in  places  been  introduced  with  much 
effect. 

Jeremiah  Goggin's  carved  bog-oak  omunents,  with 
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their  gold  tips  and  paste  or  crystal,  are  not  striking  in 
design,  and  tiie  "  Coldstream  star  set "  is  even  a  uttle 
disappointing. 

H.B.H.  the  Princess  of  Wales  lends  a  magniBcent 
corsage,  one  side  of  Trhich  is  composed  of  diamonds,  the 
other  of  ruby  and  white  enamel,  vith  pendant  emeralds. 
This  is  an  exquisite  vork  on  the  vhole,  and  of  the 
hangles  of  Lasque  diamonds  and  enamel  it  is  enough  to 
say  in  their  praise  that  they  are  of  the  finest  Indian 
workmanship.  The  Highland  brooch  also  is  adinirHbly 
designed,  the  cairngorms  being oontrasted  most  agreeably 
with  the  blue  enamel  and  white  interlaced  bands  which 
form  their  background. 

The  "  old  French  peasant  jewellery"  includes  a  lovely 
pendant  and  ear-drops  of  ruby  pearls  and  black  and 
white  enamel;  and  a  collection  lent  by  Madame  A. 
Jubinal  is  well  worthy  of  notice,  more  especially  the 
filagree  suite,  dotted  with  black  and  white  enamel. 

James  Bohertson  exhibits,  amongst  many  admirable 
objects  composed  of  atones  and  rock  crystal  set  in  silvir, 
Itaoble  cairngorm  brooch  and  aniona  cross  of  crj-stal,  with 
A  citolet  of  small  rubies  Connecting  the  arms,  both  of  which 
kre  of  special  merit. 

W.  Marshall  and  Co.'s  specimens  of  chased  and 
pierced  silver,  with  delicat^y-introduced  black  and 
white  enamel,  are  admirable,  some  of  this  crotees  being 
(Atoning  in  design,  and  avowedly  copied  from  antique 
ecdesiastical  examples. 

W.  Whiteley  exhibits  a  highly  creditable  case  of  black 
cnt^lass  personal  ornaments,  every  small  portion  of 
which  is  backed  with  metal.  The  general  effect  of 
these  objects  is  very  good,  the  polish  being  much  brighter 
than  jet  is  capable  of  receiving,  and  every  care  has  evi- 
dently been  taken  in  the  manufacture.  An  onyx  neck- 
lace, m  another  groap  by  the  same  exhibitor,  is  of  con- 
siderable merit,  both  as  to  the  form  of  the  units  and  the 
general  treatment  of  the  whole. 

Saunders  and  Shepherd  have  contributed  some 
tenderly-executed  specimens  of  carved  jet,  with  added 
ivy  leaves  in  gold,  which  cannot  but  be  generally  and 
joetlv  admired. 

Joiin  Ward's  exhibit  of  ear-pendants  includes  one 
with  a  star  of  pearls  upon  blue  enamel,  of  special  merit  in 
design  and  execution.  A  contrivance  is  also  to  be  noted 
here  for  more  effectually  securing  the  ornament  to  the 
ear  than  the  ordinary  form  admits  of,  unless  such  an  ap- 
Ijance  is  added,  which,  as  a  label  informs,  can  be  readily 
done. 

Some  excellent  personal  ornaments  of  a  geometric 
■character  are  exhibited  by  J.  A.  Wheatley,  in  which 
diap  granite  and  silver  are  conspicuous  as  materials ; 
and  some  of  J.  W.  Singer's  enamelled  brooches  and 
jiendants  are  exceptionally  good  in  form,  though  crude 
in  colour. 

Conspicuousastomeritinlf.L.SpiegelandCo.'sexhibit 
are  the  triple  elliptical  earrings,  with  added  cinq-foils  in 
Uue  and  green  enamel ;  and  of  the  objects  contributed 
by  C.  Bryan  the  mourning  crosses  are  far  the  most 
meritorious. 

Thus,  with  some  unimportantexceptions,  the  east  gallery 
has  been  reviewed,  and  it  remains,  as  far  as  the  prescribed 
limits  of  this  report  will  allow,  very  broadly  to  consider  the 
Oriental  work  exhibited,  in  which  division  Mr.  and  Mrs. 
BivettCamac's  extensiveloan  in  the  east  gallery  forms  an 
&npartant  auxiliary  to  the  magaificentcoUeotion  of  objects 
in  the  Indian  Court.  Dr.  Burd  wood  could  not  done  better 
than  he  has  in  preluding  this  gorgeous  Indian  exhibition 
Witli  the  specimens  he  has  collected  of  natural  growths, 
including  grass,  berries,  seeds,  and  seed-pods,  which  have 
evidently  ftaiished  the  Hindoos  with  materials  for 
tlieir  simplest  or  most  primitive  personal  ornaments, 
«■  instanced  in  the  armlets  worn  by  the  Thakoors  of 
Uatheran. 

It  is  to  be  observed  that  the  indentical  forms  which 
occur  here  in  plaited  or  twisted  straw  and  grass  are 
found,  in  some  instances  in  metal  too,  clearly  indicating 
their  origin,  and  the  probable  adoption  of  the  latter  for 


the  sake  of  increased  durability,  and,  with  added  ctrlour  i 
gems,  increased  splendour.  It  should  be  rememlerr^ 
too,  that  these  primitive  omamenta  of  plaited  ttnv. 
though  very  ineffective,  possibly,  if  worn  by  fiui-skiiitK 
Europeans,  may  bo  extremely  effective  and  tastefail  »;<t 
the  bronzed  Hindoos. 

It  is  obrioua  that  the  remaiks  to  be  made  opcaii' 
Indian  collection  must  bo  of  a  vt-ry  gtneral  chartcki  i 
detailed  consideration  of  which  would  sufBcefora  toIik 
One  broad  and  important  principle,  an  observuKir  .; 
which  characterises  all  Hindoo  work,  must  be  spMiJ:; 
insisted  on,  for  it  is  of  tvprtme  practical  imiwt  i 
is  this,  that  eontideraliont  o/materiat,  in  tdatitm  U  BMa) 
value,  are  systematically  set  aside,  except  in  to  fur  et  'i^ 
stibserve  the  hiylier  qualif cation  of  general  hanuMjofn^  • 

Diamonds  and  rubies,  if  at  hand,  say  these  yxt^e.  » 
all  means ;  if  not,  diamonds  and  ruby  paste ;  ot  wl  oil 
paste,  or  sealing  wax,  if  need  be,  but,  wbatent  tit 
material,  the  effect  must  be  hatmonions — ^Jadi^- 
and  the  keenly  sensitive  Hindoos  in  the  Wosd  fcit 
of  labour  thus  open  to  them,  produce  ornaments  of  tlxai 
incomparable  splendour,  and  which  seem  rather  to  in 
blossomed  as  flowers  under  their  bands  than  tohiiebMi 
put  together  piece  by  piece.  There  is  clearly  no  ijfR- 
hension  in  the  mind  of  the  Indian  jeweller  that  one  at; 
come  to  him,  and,  with  ill-natured  suspicion,  say,  "re! 
may  be  a  diamond ;  I  suppose  it  is,  but  if  it  is,  it's  offcdtc 
and  that  I  am  sure  is  common  paste  ;"  or,  as  Hbs^  : 
were  a  question  of  morals,  possibly  involving  a  chii^^ 
deceit,  "  I'd  buy  that,  but  it  is  so  very  like  coral  at  I 
know  it  isn't."  Here  can  be  no  hope  for  anyone  is  a! 
whose  only  faculty,  after  much  exercise  of  it,  is  menh :: 
detect  the  presence  of  stones,  paste,  or  metals  wham 
they  may  occur,  entirelv  missing  the  all-iBjotK 
element  of  beauty,  which  Is  the  spiiit  and  purpae  ct'Jt 
whole  matter.  Who  sells  a  paste  gem  and  dedara  it', 
be  emerald  or  ruby  is  a  deceiver ;  but  he  who  ii»«  is  b 
harmonious  combinations  is,  and  just  in  the  mnccitl: 
does  so,  an  artist.  As  an  example  in  which  niach  b 
been  made  out  of  wholly  common  material,  a  little  pat-ii^: 
ornament  in  the  Indian  collection  is  well  worth  »■ 
sidering.  It  consists  of  five  pieces  of  ruby  paste,  czwtC' 
from  the  lower  and  convex  edges  of  which  hang,  ttp- 
distant  from  each  other,  seven  small  imitatiui  ]*^- 
Within  the  upper  edge,  and  included  in  the  lineof  iti  cC: 
if  produced,  is  a  quatrefoil,  the  crowning-leaf  nd,  * 
two  next  below  green,  spreading  lattrally  to  tk 
extremities  of  the  arc  of  ruby  paste,  nnd  limiting;  ii,  »S|' 
last  and  very  important,  is  the  fourth  petal,  of  vlitt  ia. 
in  form  a  hollow  cone.  Now  the  beauty  of  thii  £^ 
trinket  is  very  great,  and  much  of  it  depends  spca  tt* 
difference  in  tone  of  the  dull  white  pearls  and  Hit  «ls< 
foil  central  leaf,  which  is  the  focal-point  of  the  *k< 
ornament,  and  as  bright,  by  happiest  contrast,  ahocfta 
a  dewdrop  in  sunlight. 

Notable,  also,  as  expressing  the  carefulness  <tf  ^. 
people  about  the  little  things  in  art,  even  the  striagisf  <) 
beads,  is  a  necklace  composed  of  them.  A  few  of  tii« 
beads  in  the  ordergiven  areof  gold,  wood,  red-patte.  p(>:- 
red-paste,  wood,  amethyst,  and  so  on.  Itistobeobanf 
that  the  gold  beads  are  left,  as  it  were,  very  much  to  t^ 
careofthemselvcs,occniringaatheydo8ometiine«l«*««* 
two  red  beads,  or  a  red  and  a  wooden  one,  or  betwtai  tw 
wooden  ones.  These,  then,  in  any  combination,  accoidis?* 
the  instinct  of  the  person  who  strung  these  b^dstcfttia. 
could  not  got  far  wrong  or  be  misplaced.  But  yeakr- 
delicate  things,  and  their  particular  beauty  of  hot  a* 
tone  is  easily  marred.  These  must  be  taken  car*  U,  * 
they  are  placed,  without  an  exception,  between  two  i*-^ 
red  l)eads,thattheirsweetgrey  tonesmay  bestrengthfo^ 
Does  any  one  suppose  this  to  have  been  accidrotal '  I*' 
possible.  Such  attention  in  the  arrangement  of  intrinsi^T 
almost  worthless  material  could  only  have  beta  ^ 
when  to  do  the  right  thing,  however,  small,  was  ataM^ 
a  necessity,  and  evidently  a  pleasure,  whilst  the  c«BTa> 
would  have  been  annoying,  if  not  painfU. 

So  these  semi-barbarous  people  prero   to  at  »»i 
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there  can  be  no  monopoly  of  art  on  the  side  of 
wealth.  Art  is  unirersal,  and  its  highest  de- 
velopment is  ever  vhere  delight  in  it  is  purest  and 
strongest.  Those  whose  privilege  it  has  been  or  will 
be  to  see  the  ma^ifloent  gems  which  the  present  exhibi- 
tion includes,  will  hare  seen  almost  as  much  of  priceless 
and  peerless  stones  as  will  even  be  good  for  them  to  see 
for  some  time  to  come,  but  they  will  not  have  seen  all 
that  Art  can  do,  or  the  best  that  Art  can  do  in  relation  to 
them.  We  have  not  yet  learnt  to  make  the  most  of  gems, 
and  the  Hindoos  have  proved  this  to  ns.  The  stringing 
toother  of  precious  stones,  thongh  facetted  never  so  per- 
fectly, is  no  more  Art,  necessurily,  than  the  stringing 
together  of  shells  or  beads.  The  wealth  of  beauty  is 
there  assuredly,  individually,  but  it  may  have  lieen 
lavishl; — even  savagely  applied.  The  world  has  seen 
an  art  which,  in  its  application  to  jewellery,  was  at 
leaat  equal,  as  to  harmony  of  colour,  to  the  beet  of 
Indian  art,  and  immeasurably  superior  to  it  in 
refinement  and  elegance.  The  Italian  art  of  the 
sixteenth  century,  examples  of  which  are  happily  seen 
from  time  to  time  in  our  Museums,  is  as  distinct  in 
its  matchless  beauty  from  all  European  art  of  the  pre- 
sent day  as  it  is  possible  to  be ;  but  the  costliness  of 
such  work  in  enamel,  and  gold,  and  gems,  even  were  it 
possible  to  revive  the  genius  and  skill  of  Cellini  and  his 
compeers,  would  exclude  all  but  the  comparatively  rich 
from  the  possession  or  enjoyment  of  it.  Thanks  to  the 
Hindoos,  and  the  crowning  novelty  of  the  present  Exhi- 
bition, indeed,  is  the  li^ht  they  have  given  us  in  re- 
lation to  the  oniversahty  of  art  and  its  application; 
they  have  taught  us  this  lesson — that  mttttriaia  only, 
however  costly  or  oostleas  they  may  be,  are  but  ti^e 
ttringt  and  hor$t-hair — not  the  mutit — of  art,  which  can 
only  be  enjoyed  where  and  in  whatsoever  combinations 
true  beauty  exists. 

Indian  art,  however,  thoogh,  perhaps,  supremely 
splendid,  is  not  without  important  rivals  at  the  present 
time  as  in  the  past,  in  this  realm  of  colour.  The  beauty 
of  Chinese  ornaments  and  general  decorative  art,  es- 
pecially in  doisonni  enamel,  is  quite  comparable  to 
that  of  the  Hindoos  in  this  respect ;  and  Japanese  art, 
whilst  equal  in  this  also,  is  immeasurably  superior  to  it 
in  some  much  higher  qualities  than  harmony  of  colour 
alone.  Indian  art  is  comparatively  inanimate,  and  its 
arreatest  beauties  are  as  those  of  the  floral  kingdom,  but 
Japanese  work  teems  with  quaint  and  beautiful  life,  and 
is  as  distinctly  in  advance  of  all  other  art  in  this  element 
of  vitality  as  it  is  superior  in  the  dianty  finish  which 
ohaiactensee  it.  ^— 

Number)  of  Exhibitor!  and  Lender). 

EXHIBITOUS. 

England 70 

(Of  this  number  47  are  from  Birmingham.) 

Scotland 5 

Ireland     2 

Italy 5 

Belgium 4 

Bavaria    2 

Eussia 2 

Algiers  (French  province)    1 

Sweden    1 

Armenia 1 

Lbnvbrs. 
Great  Britain 26 

Her  Majesty's  Commissioners,  to  whom  almost  without 
exception  the  whole  of  the  peasant  jewellery  exhibited 
belongs,  are  included  as  one  m  this  number. 


EZHIBITIOHS. 

♦ 


with  samples  of  the  injuries  caused  by  them,  organised 
by  the  Central  Society  of  Agriculture,  and  under  the 
patronage  of  the  Minister  of  Agriculture  and  Commerce, 
will  be  held  during  thismonth  in  the  Luxembourg  Gardens^ 
in  Paris.  It  will  comprise  silkworms  and  the  cocoons  of 
every  species,  with  samples  of  thrown  and  raw  silk ; 
apparatus  for  silk  culture ;  with  the  manufacture  and 
raw  product  of  bees,  and  apparatus  for  bee  culture ;  a 
collection  of  noxious  insects,  and  apparatus  suited  for 
their  destruction ;  other  useful  insects ;  collections  of 
mammifers,  insectivorous  birds  and  reptiles,  &c.  The 
programme  of  the  exhibition  may  be  obtained  of  the 
Secretary  of  the  Society  of  Agriculture,  59,  Hue  Monge, 
Paris. 


BxhiUtion  of  T7s«fttl  lassets.— An  exhibition  of  useful      ,  ^  ,_„  eommnolcated  to  Uia  MaoUSnlod  Section  of  the  J 
insMlsaiiA  theiz  piodnct^  sod  •!••  of  aootioM  iomM,  Au«i:t»tt«a.*tBrigh|iw. 


ON  SOME  RECENT  IMPROVEMENTS  IN  THE 
MANUFACTURE  OF  ARTIFICIAL  STONE. 

By  Frederick  Sansome,  A.I.C.S.* 

The  progressive  development  of  the  natural  world, 
through  periods  which  occurred  long  before  the  dawn 
of  the  most  remote  traditions  of  antiquity,  have  placed 
at  the  disposal  of  man  materials  which  for  the  most  part 
eminently  subserve  the  varied  purposes  of  oonstruciion 
and  decoration.  These  materials,  however,  such  as  the 
granites,  marbles,  sandstones,  limestones,  &c,  occur  in 
isolated  g^ups,  in  some  instances  so  remote  from  the 
centres  of  civilisation  as  to  render  the  employment  of 
them  prohibitable  tar  general  use,  excepting  in  local 
situations.  The  requirements  of  man,  at  an  early  period 
of  his  history,  demanded  a  material  which  should  a]>- 
proximately  fulfil  the  conditions  of  stone,  and  this 
necessity  was  in  the  earlier  ages  supplied  by  the  manu- 
Picture  of  bricks,  concrete,  &c.  Tie  advantages  aftoidsd 
by  these  substances  were  readily  recognised  by  the  aa« 
cients,  and  have  been  fully  appreciated  in  modem  times; 
bat  great  as  these  advanti^^  are  in  a  constructive  point 
of  view,  they  fall  very  &r  short  of  the  requirements  of 
the  present  age. 

It  is  therefore  no  matter  for  surprise  that  numerous 
attempts  have  been  made,  from  time  to  time,  to  supersede 
the  prodnctions  of  nature  by  the  imitations  of  art,  and 
the  importance  of  producing  a  material  combining  all 
the  advantages,  without  having  the  defects,  of  the  most 
useful  building  stones,  and  possibly  possessing  attributes 
peculiarly  and  specifically  its  own,  was  recognised  many 
years  since  by  the  author,  who  set  himself  the  task  of 
solving  tho  problem  of  manufacturing  im  artificial  stone 
which  should  economically  answer  the  varied  purposes 
of  the  productions  of  nature. 

His  investigations  into  the  nature  and  properties  of 
stone  comraencod  nearly  thirty  years  since,  and  hs  found 
that,  with  few  exceptions,  the  hardest  and  most  durabls 
stones  were  those  which  contained  the  largest  proportion 
of  silica.  After  numerous  attempts  at  combining  crystals 
of  sand  with  powdered  glass  undei'  hydraulic  pressor^ 
and  uniting  the  muss  by  partial  fusion,  and  after  having 
exhausted  the  combinations  of  these  substances  with 
the  various  cements,  it  occurred  to  the  autbw  to  substitute 
a  concentrated  solution  of  silicate  of  soda  or  potash  for 
tiie  other  cementing  materials  he  had  previously  em- 
ployed. 

This  solution  of  silicate  of  soda  or  potash  being  mixed 
with  sand,  and  pressed  into  a  mould,  ibrmed  when  dried 
a  very  hard  stone,  having  a  close  and  Uniform  texture,  but 
which,  however,  disintegrated  upon  being  exposed  to 
moisture.  The  next  step  was  to  submit  the  compound  to 
the  action  of  heat,  when  the  free  alkali  of  the  cementing 
silicate  combined  with  an  additional  quantity  of  the  silex 
of  the  sand,  and  produced  an  insoluble  silicate  unaffected 
by  moisture.  In  the  eoutis  of  time,  however,  the 
efflorescence  of  a  salt  was  observed  to  form  on  the  surface 
of  the  stone  in  bidldings  where  it  had  been  used.    This, 
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for  the  most  part,  proved  to  be  sulphate  of  soda,  which 
existed  originally  in  the  soda  ash  used  in  the  manufacture 
of  the  silicate.  This  objection  was  removed  by  treating  the 
solution  of  soda  with  caustic  baryta  before  ruing  it  in  the 
preparation  of  the  silicate. 

Such  in  general  were  the  results  the  author  had  ob- 
tained by  the  year  1859,  when  he  had  the  honour  of 
placing  them  in  detail,  together  with  his  experience  in 
the  preservation  of  stone  by  soluble  silicates,  &c.,  before 
the  Chemical  Section  of  the  British  Association  at  Aber- 
deen. At  the  invitation  of  the  President  of  the 
Hechanical  Section  of  this  meeting  he  again  appears 
before  the  association,  in  order  to  place  before  its  members 
a  description  of  such  alterations  and  improvements  as  he 
has  introduced  in  the  process  of  manut'autuie  since  his 
previous  paper  was  read,  and  which  have  led  to  its  in- 
creased usefulness,  both  in  the  constructive  and  decorative 
arts. 

The  process  of  the  manufacture  of  the  solution  of 
silioato  of  soda  has  been  so  fully  and  frequently  described 
in  various  scientific  journals  that  the  autboroonaiders  it  un- 
necesaarytodomorethansimplyalludetoithere.  Ordinary 
flint  stones  are  subjected  to  the  action  of  a  strong  solution 
of  caustic  soda  in  cylindrical  boilers  or  digesters  under 
steam  pressure  of  from  601bs.  to  801bs.  to  the  square 
inch.  Under  these  conditions  the  flint  is  rapidly  dissolved 
by  the  solution  of  caustic  soda,  and  the  silicate  of  soda 
in  solution  is  produced,  which,  after  being  discharged 
from  the  boiler,  is  concentrated  by  evaporation  to  a  sp. 
gr.  of  1,700°,  and  contains  about  66  per  cent,  of  silicate, 
33  per  cent,  of  soda. 

Ill  manufacturing  the  stone,  the  silicate  is  thoroughly 
incorporated  with  clean,  dry  sand  and  other  suitable 
ailioeona  or  earthy  ingredients,  in  a  mixing  mill  specially 
constructed  for  the  purpose,  when  the  componnd  assumes 
a  stiff,  past^  consistency,  is  readily  pressed  into  moulds 
of  any  required  form  or  pattern,  and  is  capable  of  receiv- 
ing and  retaining  the  moat  delicate  impressions.  If  now 
the  mass  be  allowed  to  dry  gradually  at  an  ordinary 
temperature,  it  will  become  hard,  and  to  all  appearance 
a  perfect  sandstone ;  but  inasmuch  as  the  several  particles 
of  sand,  &c.,  ure  combined  together  by  a  soluble  silicate, 
if  exposed  to  the  action  of  water,  the  silicate  wiil  soon 
become  re-dissolved,  the  sand  and  other  ingredients  will 
be  set  free,  and  the  mass  entirely  disintegrated. 

The  next  problem  to  determine  was  how  to  convert 
the  soluble  silicate  of  soda  into  some  insoluble  silicate, 
which  should  possess  the  properties  requisite  for  the 
formation  of  a  good,  hard,  compact,  and  durable  stone, 
without  the  action  of  flre  heat,  whit^  had  been  found  so 
inconvenient  and  expensive  in  its  application  in  former 
methods. 

In  the  year  1861,  in  consajuence  of  the  premature 
decay  of  the  stone  of  the  Houses  of  FarUament,  a 
committee  waa  appointed  by  the  government,  to 
examine  and  report  on  the  causes  of  such  decay,  and 
the  beet  means  of  preserving  the  stone  from  further 
injury.  The  author,  in  common  with  others,  was 
summoned  to  give  evidenee  on  the  subject,  having, 
for  some  years  previously,  been  engaged  in  working 
a  process,  {Mtented  by  himself,  for  preserving  stone  by 
first  satniating  it  with  a  solution  of  silicate  of  soida,  and 
afterwards  applying  «  solution  of  chloride  of  calcium, 
which  immetuately  decomposed  the  former,  and  pro- 
duced an  insoluble  silicate  of  lime  in  the  stone  so 
mierated  upon.  In  order  to  demonstrate  oondusively 
the  efficiency  of  such  application,  he  proposed  to  reduce 
a  piece  of  stone  to  powder,  and  then,  by  the  aid  of  these 
two  solutions,  to  re'convert  the  powder  back  into  a  solid 
■tone. 

The  experiment  was  faried,  and  the  result  was  so  com- 
pletely successful,  that  a  patent  for  the  manufacture  of 
•ttiflinal  stone,  l^  the  employment  of  tiiese  ingredients, 
was  at  OHM  obtamed,  and  arrangements  wer«  mad*  for 
oanrying  oat  the  soma  npon  an  extended  and  pnetioal 
■oala.  In  doing  so,  the  mixture  of  sand,  silicate,  Ac, 
when  moulded  m  pwrfaariy  dswribed,  wm  immatotely 


removed  to  benches  placed  over  open  tanks,  or  ii 
therein,  and  completely  saturated  with  a  ■olutkm  of 
chloride  of  calcium.  This  operation,  in  cases  of  htrgt 
masses,  is  materially  assisted  and  accelerated  by  aid  of 
air-pumps,  &c.  Double  decomposition  of  the  two  Hda- 
tions  of  silicate  of  soda  and  chloride  of  calcnom  iBime- 
diately  takes  place,  resulting  in  the  production  of  an  in- 
soluble silicate  of  Hme,  firmly  uniting  and  onveloping  all 
the  particles  of  which  the  object  under  treatment  is  cob- 
poaed,  and  a  solution  of  chloride  of  sodium,  or  coBUDcn 
salt,  which  is  subsequently  removed  by  the  fr«e  applioa- 
tion  of  water. 

The  foregoing  is  a  brief  history  of  the  material  maaa- 
factured  by  the  author  down  to  the  year  1870,  when  ke 
developed  another  process,  as  distinct  from  the  last 
described  as  that  is  from  the  procesa  explained  to  the 
Association  in  1859. 

It  was  found,  in  practice,  that  the  process  of  washing, 
so  as  to  oompletely  remove  all  trace  of  the  chloride  ol 
sodium  from  large  masses  of  the  stone,  was  npen  to 
objection — it  was  both  tedious  and  expensive,  especially 
in  localities  where  there  was  a  difficulty  in  obtaining  a 
good  supply  of  tolerably  pure  water  at  a  irasiiiiilitii 
cost. 

The  author  then  conceived  the  idea  of  obviating  this 
washing  process,  by  producing  the  insolnble  silicate  cf 
lime,  wiUiout  the  formation  of  chloride  of  sodinm,  «r 
other  soluble  salt,  which  would  require  subsequent  re- 
moval. Step  by  step,  this  result  has  at  length  been 
arrived  at,  and  the  process  of  manofacture  thereby 
materially  simplified,  the  cost  of  production  redooed,  and 
the  application  of  Uie  material  considerably  extended. 
Many  gentlemen  present  will,  doubtless,  rKollect  that 
some  years  since  a  silicious  mineral  was  discovend  at 
the  base  of  the  chalk  hills  in  Surrey — e^iecially  in  the 
neighbourhood  of  Famham,  possessing  sonte  very 
peculiar  properties,  amongst  others  that  of  being  rcsdily 
soluble  in  a  solution  of  caustic  soda,  at  a  moderately  low 
temperature.  Taking  advantage  of  this  pecnliaritv,  the 
author  commenced  a  series  of  experiments,  in  order  tt 
determine  if  it  were  not  possible,  without  the  ase  of 
chloride  of  calcium,  to  produce  a  stone  in  all  icspeds 
equal  in  quality  t?  what  bad  hitherto  been  done,  and  ia 
this  he  has  now  succeeded. 

By  this  latter  process  he  combines  a  portion  of  the 
Farnham  stone,  or  soluble  silica,  with  a  solntion  of  sili- 
cate of  soda  or  ptotasb,  lime  (or  substances  containing 
lime),  sand  alumina,  chalk,  or  <^er  convtaiieBt  and 
suitable  materials,  which,  when  intimately  mixed,  ars 
moulded  into  the  required  form  as  heretofore,  and  sllovtd 
to  harden  gradually,  as  silicate  of  lime  is  formed  by  the 
combination  of  the  ingredients  present.  The  mass  then 
becomes  thoroughly  indurated  and  converted  into  a 
compact  stone,  capable  of  sustaining  extraordinary  pces- 
snre,  and  increasing  in  hardness  with  age. 

The  chemical  actions  which  effect  these  results  appear 
to  be  as  under.  When  the  materials  are  mixed  toged:(T 
the  silicate  of  soda  is  decomposed,  the  silicic  acid  Deiag 
hberated  combines  with  the  lime,  and  forma  a  oompooad 
silicate  of  lime  and  alumina,  while  a  portion  of  soda  ia 
a  caustic  condition  is  set  free.  This  caustic  soda  ib- 
mediately  seise*  upon  l^e  soluble  silica  (from  Fanham), 
whidi  constitutes  one  of  the  ingiedienta,  and  thus  fixns 
a  tttah  supply  of  silicate  of  soda,  which  is  in  its  ton  de- 
composed by  a  further  quanti^  of  lime,  and  so  eo. 

If  each  decompootion  of  silicate  of  soda  resalted  ia 
the  setting  free  of  the  whole  of  the  canstic  soda,  these 
deoomposmg  processes  would  go  on  as  long  aa  there 
was  any  soluble  silica  present  with  which  the  caustic 
soda  could  combine,  or  until  there  ceased  to  be  any  us- 
oombined  lime  to  decompose  the  silicate  of  soda  pro- 
duced, the  termination  of  the  action  being  marked  by  Ihs 
presence  in  the  pores  of  the  stone  of  tiie  excess  of  caartic 
soda  in  the  one  case,  or  of  silicate  of  soda  in  the  other.  Ia 
reality,  however,  the  whole  of  the  caustic  soda  does  not 
appaar  to  be  set  free  each  time  the  silicate  of  soda  U  d^ 
oompoied  by  the  lime,  thtre  ^ipearing  to  be  fotasd  • 
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rampoond  silicate  of  lime  and  soda,  whereby  a  small 
portion  of  the  latter  is  fixed  at  each  decomposition.  The 
result  is,  that  the  caustic  soda  is  gradually  Hxod,  and 
none  remains  to  be  removed  by  washing  or  the  other 
process. 

Having  explained  the  manufacture  and  chemical  com- 
position of  the  several  descriptions  of  artificial  stone 
herein  alluded  to,  it  will  be  as  well  in  the  next  place  to 
point  oat  some  of  the  varied  purposes  for  which  IJtey  are 
peculiarly  adapted.  The  primary  conditions  of  materials 
for  construction  are,  unquestionably,  strength  and  dura- 
bility— those  of  a  secundary  nature  being  appearance, 
facility  of  application  to  the  intended  purpose,  and 
economy  in  use.  As  regards  strength,  the  viUue  of  the 
artificial  atone  herein  described  increases  with  age.  By 
lome  experiments,  which  were  made  for  the  purpose  of 
testing  their  possession  of  this  quality,  numerous  samples 
were  proved,  within  a  month  of  their  manufacture,  to  be 
superior  to  Portland  stone.  At  the  age  of  ten  weeks,  in 
stones  made  by  the  last-described  process,  the  strength, 
is  compared  with  Portland  stone,  was  found  to  be  as 
7,146  11m.  to  2,630  lbs.  per  square  inch  ;  and  as  compared 
withBramley  Fall.  7.145  lbs.  to  5,120  lbs.  ;  and  ns  re- 
zards  granite,  7,143  lbs.  to  1,200  lbs.  per  square  inch. 
With  reference  to  durability,  the  artificial  stone  has  been 
found  practically  to  withstand  the  atmospheric  changes 
Df  various  climates,  having  been  exposed  to  the  cold  of 
Russia  and  the  heat  and  rains  of  India.  In  general 
ippearance,  the  stone  manufactured  by  these  processes 
bears  such  a  perfect  resemblance  to  the  best  description 
}f  natural  stones  as  to  mislead  the  most  critical  ob- 
iervers,  whilst  the  facility  of  application  and  its  economy 
in  use  will  have  been  apparent  from  the  foregoing 
lescription. 

By  means  of  the  last-mentioned  process,  the  field  has 
been  widely  extended  for  the  application  of  the  stone 
produced  tiiereby,  and  which,  for  convenience,  as  dis- 
tinguishing it  from  all  others,  has  been  termed  "  Apoe- 
nito."  It  is  now  no  difficult  task  to  produce  blocks  of 
this  material  of  any  form  and  of  any  size,  the  only 
limit  being  the  means  available  for  handling  them 
upon  the  spot  where  they  ure  employed.  Moreover, 
the  materials  which  form  the  bulk  of  apcenite  are, 
as  a  rule,  generally  to  be  found  in  abundance  where 
hydraulic  or  other  important  works  are  being  carried 
on,  and  for  which  purposes  the  new  stone  is  eminently 
suited. 

The  want  of  such  a  material  for  such  a  purpose  has 
long  been  felt,  although  that  want,  until  recently,  has 
only  been  partially  supplied.  In  1870,  Mr.  J.  W. 
Butler  applied  for  and  obtained  a  patent  for  improve- 
ments in  the  application  of  concrete  to  structures  and 
foundations,  also  to  cofierdams  and  similar  constructions. 
Mr.  Butler's  obvious  desire  was,  in  the  %tst  place,  to 
provide  a  cheap  and  efficient  subatitote  for  stone  for 
hydraulic  operations,  and  in  the  second,  to  reoder  un- 
necessary the  constitiotion  of  false  works,  &c.,  and  thus 
to  avoid  the  expnanse  connected  with  the  employment  of 
iron  cylinders,  hitherto  so  extensively  used.  The  idea  was 
certainly  an  excellent  one,  but  its  realisation  appeared 
to  Mr.  Butler  very  remote,  until  it  occurred  to  lum  that 
the  material  then  introduced  under  the  name  of  "  apoo- 
nite"  would  answer  the  purposes  of  his  proposed  methods 
of  construction.  He  accordingly  communicated  with  the 
author  upon  the  subject ;  and  with  the  sanction  of  the 
engineer  a  set  of  hollow  cylinders  8ft.  in  diameter  and 
9in.  thick  were  made  to  form  part  of  a  retaining  wall  to 
protect  the  foreshore  of  the  Thames  at  Hermitage  Wharf^ 
where  they  were  accordingly  sunk,  and  the  result  was 
satisfactory. 

The  arrangement  proposed  for  economically  carrying 
out  this  class  of  work  is  as  follows : — A  timber  staging 
is  erected,  upon  which  the  materials  may  be  mixed 
and  moulded,  the  moulds  consisting  of  an  inner  and 
outer  framing,  the  space  between  the  two  forming 
the  mould  for  each  ring  of  a  cylinder  or  hollow 
block,  as  the  case  may  be.    The  wanes  ore  joined  by 


means  of  a  cement  formed  of  similar  materials  to  that 
of  which  the  rinj;s  or  blocks  are  composed.  These  are 
lifted  from  the  staging  on  which  they  have  been  made, 
and  lowered  into  position  by  an  overhead  traveller  or 
crone,  as  m  ly  be  most  convenient.  The  lowest  conne  is 
chiimfered,  as  shown  in  the  diagram,  and  when  necessary 
from  the  nature  of  the  soil,  may  be  shod  with  iron.  The 
operation  of  sinking  is  carried  out  generally  in  a  precisely 
similar  manner  to  that  adapted  with  iron  oylinden.  The 
horizontal  joints  are  made  with  alternate  projections  and 
depressions,  and  the  several  courses  are  connected  ver- 
tically by  dowel  piles,  which  also  serve  as  guides  in 
sinking  the  work. 

The  application  of  this  principle  is  capable  of  modi- 
fication to  suit  almost  every  variety  of  construction,  and 
it  would  be  found  especially  applicable  in  structures 
requiring  heavy  foundations,  particularly  where  the 
ground  is  uncertain. 

For  forming  a  face-wall  in  building  quays  or  dookl, 
instead  of  cylinders,  rectangular  boUow  blocks  or  caissons 
may  be  used.  By  employing  hollow  blocks  of  hexagonal 
form,  no  interstices  are  left,  a  thin  layer  of  the  cementing 
material  rendering  the  structure  practically  homogeneous. 
Cylinders  constructed  upon  this  principle  are  also 
adapted  for  deep  wells,  apertures  being  formed  in  the 
sides  for  the  admission  of  water. 

Turning  to  works  of  greater  magnitude,  it  will  be  seen 
that  apoeuite  forms  a  suitable  substance  for  the  construc- 
tion of  bridges,  sea-walls,  piers,  and  similar  undertakings. 
The  structure  could  be  carried  up  to  the  underside  of 
bridge  girders,  or  built  with  ordinary  masonry  above 
high- water  level.  For  sea- walls  or  piers,  the  arrangement 
given  in  the  previous  paragraph  could  be  adopted.  Here 
two  rows  of  caissons  are  employed,  separated  from 
each  other  longitudinally,  the  intermediate  space  being 
filled  in  with  dry  rubble  hearting,  and  the  blocks  them- 
selves with  a  similar  material,  or,  if  necessary,  with 
concrete. 

In  the  case  of  an  embankment  for  a  reservoir,  the 
heart  of  the  bank,  which  is  usually  mode  with  a  puddle- 
wall,  is  proposed  to  bo  substituted  by  two  rows  of 
cylinders,  the  contained  spaces  being  filled  in  with 
puddle,  and  the  cylinders  themselves  with  nwterial 
similar  to  that  of  which  the  bank  is  made.  In  sinking 
the  cylinders,  they  would  be  carried  some  distance  below 
the  natural  surface,  so  as  to  obviate  any  chance  of  leak- 
age below.  Should  a  leak  occur  above,  it  could  be  only 
to  a  very  small  extent,  as  it  would  be  prevented  from 
extending  by  the  proposed  structural  arrangement.  It 
is  obvious  that  this  plan  could,  without  much  difficulty, 
be  applied  to  embankments  already  constructed  where 
there  was  reason  to  apprehend  that  any  settlement  had 
occurred.  By  sinking  the  cylinders  from  the  top  through 
the  puddle-bank,  but  without  removing  any  of  the  slope 
on  either  side,  they  would  be  carried  down  to  sound 
ground,  rendering  the  embankment  safe,  and  removing 
all  fear  of  danger  in  the  future. 

It  would  not  be  difficult  to  multiply  the  instances  in 
which  this  material  can  be  practioHlly  applied ;  but 
sufficient  hiis  been  said  on  this  point.  An  artificial 
stonu  combining  the  advantages  of  apcenite — one,  more- 
over which  can  be  so  readily  moulded  into  any  form 
and  size  with  but  emuU  expense  and  littie  or  no  delay, 
is  necessarily  applicable  to  a  great  variety  of  uses.  The 
author  will,  therefore,  only  briefly  remark  upon  its  ap- 
plicability for  ornamental  and  decorative  purposes. 

Besides  possessing  the  several  properties  which  have 
been  described,  tiie  apcenite,  when  prepnred  with  suit- 
able materials,  is  capable  of  receiving  the  most  delicate 
impressions,  and,  by  the  incorporation  of  various 
metallic  oxides,  any  variety  of  colour  can  be  imparted 
to  it. 

By  the  use  of  the  native  red  oxide  of  iron  maganese 
and  other  mineral  substances,  nrtiflcial  marbles  or 
granite  of  almost  every  description  can  be  produced. 
These  artificial  stones,  like  their  originals,  are  capable 
of  taking  an  excellent  polish,  are  extremely  hard,  and 
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can  be  readily  moulded  into  the  most  elaborate  forms  at 
a  very  small  cost 

In  condosion,  the  author  submits  that,  both  con- 
structirely  and  ornamentally,  apoenite  is  eminently 
fitt«d  to  meet  the  numerous  requirements  of  the  engineer 
and  architect,  and  to  subserve  many  useful  and  im- 
portant purposes  in  the  industrial  arts. 

The  paper  was  illustrated  by  diagrams,  showing  in 
detail  the  special  application  of  the  material  for  the 
purposes  named  by  Uie  author. 

A  discussion  ensued,  which  was  summed  up  by  the 
president  of  the  section,  Mr.  F.  J.  Bramwell,  as  follows : — 

I  am  sure  that  the  members  of  this  section  will  give 
their  most  hearty  thanks  to  Mr.  liausomo  fur  his  very 
interesting  and  ralunble  paper.  After  the  discussion  you 
have  heard  from  the  able  and  distinguished  men  who 
have  spoken  on  the  subject,  it  would  ill  become  me  to  take 
up  the  time  of  the  section  by  any  lengthened  remarks. 
I  cannot,  however,  refrain  from  saying  that  I  believe 
the  process  of  muking  artificial  stone,  which  Mr.  Hansome 
has  invented  and  perfected,  is  of  very  high  importance 
indeed,  and  that  it  has  given  to  the  world  a  new  material 
which  will  be  of  great  service,  ns  well  for  the  structural 
works  of  the  engineer  and  architect  as  for  purposes  of 
mere  ornamentation.  Mr.  Ransoms  hu  not  alluded 
to  one  large  use  of  this  artificial  product,'  and  that 
is,  the  manufacture  of  grindstones.  This,  judging 
from  report,  and  also  from  that  which  I  saw  when 
I  had  the  pleasure  of  visiting  Mr.  Kansome's  works, 
appears  to  be  a  very  considerable  business.  The 
atones  have  been  most  carefully  tried  by  some  of 
our  best  mechanical  engineers,  and  have  been  reported 
on  as  far  better  than  the  natural  stones  for  the  pur- 
poses of  grinding.  This  superiority  would  seem  to  be 
due  to  the  fact  that  they  are  much  more  uniform  than 
the  ordinary  stone,  and  have  a  sharper  cut.  The  process 
of  manufacttue  of  one  of  these  grindstones,  considered  in 
relation  to  its  ultimate  use,  is  very  striking.  At  one 
moment  one  sees  the  shape  of  a  grindstone,  it  is  true,  but 
on  touchiag  it  with  a  stick,  or  even  with  a  finger,  one 
oan  make  holes  in  it  at  will.  In  a  few  minutes,  this  same 
mass,  on  being  struck  with  a  trowel,  can  scarcely  be 
chipped  Iqr  it,  end  very  shortly  it  will  be  fit  to  grind 
the  trowel  to  pieces.  Mr.  Hawkshaw  feared  the  cost 
might  preclude  the  use  of  this  artificial  stone  in 
cases  where  nothing  but  plain  blocks  were  required, 
and  where  natural  stone  was  within  easy  distance; 
but  it  must  always  be  remembered  that  the  stones 
delivered  by  Mr.  Ransome  are  complete  and  ready 
to  set,  and  that,  therefore,  in  considering  their  price 
in  relation  to  natural  stone,  the  cost  of  the  latter 
must  not  be  taken  per  cube  foot  in  the  rough  state,  but 
per  cube  foot  after  all  the  labour  and  waste  of  dressing, 
preparatory  to  sotting,  have  been  incurred  ;  and,  more- 
over, as  Mr.  Hawkshaw  has  pointed  out,  there  are  countries, 
like  Holland,  where  stone  is  not,  but  where  sand  is  in 
abundance,  and  where,  therefore,  tiie  conditions  of  re- 
Istive  cost  are  most  favourable  for  the  ariificial  stone. 
With  respect  to  the  fact  of  the  artificial  stone  being 
complete,  I  will  refer  to  that  which  Mr.  Bansome  has 
■aid  about  stones  for  engine  beds.  We  lUl  know  the  cost 
and  delay  in  "jumping,"  holding  down  bolt  holes  through 
large  blocks  of  natural  stone.  By  the  use  of  Mr.  lian- 
some's  stone,  all  this  is  avoided, — the  stone  is  formed 
with  the  holes  in  it.  This  is  a  matter  well  worthy  the 
attention  of  those  wanting  large  stones  fur  such  purposes, 
but  I  cannot  help  expressing  a  hope  that  engineers  will 
abandon  the  class  of  "  houso  engines,"  and  will  construct 
really  self-contained  steam-engines,  which  will  not  de- 
pend on  their  foimdations  to  take  the  strains  produced  in 
■working,  and  will,  therefore,  demand  nothing  more  than 
a  sufficient  base  to  carry  their  weight  So  long,  however, 
aa  '•  bouse  engines,"  with  their  massive  foundations,  con- 
tinue to  be  used,  engineers  selecting  stones  for  such 
foundations  will,  Ithink.dowell  inmost  instanccsto resort 
to  Mr.  Kansome.    Mr.  Raniome  has  pointed  out  the  very 


interesting  use  of  his  stone  for  "cylinder  fonndatinwa  " 
Mr.  Hawkshaw  has  called  attention  to  the  cnriona  &ct 
that>  in  abandoning  cast-iron  cylinders  for  artificial  stoc^ 
we  are  on  the  way  back  towards  the  brick  cyliodezs  tLsi 
have  from  time  immemorial  been  used  in  India  for  saoli 
foundations ;  but  manifestly  Mr.  Bansome's  in»t<iTi«' 
possesses  great  advantages  over  a  mere  shell  cotnpoandci 
of  separate,  bricks.  In  Mr.  Kansome's  case  the  cylirulcn 
are  made  complete,  in  suitable  lengths,  and  are  united  it 
their  joints  by  some  of  the  veiy  material  from  which  XJbt^ 
were  themselves  manufactured,  and  thus,  when  in  tii^ 
places,  must  be  practically  one  continuous  stone  cylia- 
drioal  shell.    I  have  just  made  a  calculation  of  the  ooa- 

Ctive  cost  of  8  ft.  cylindersSin.  thick,  such  asthoaeMz. 
some  has  described  as  used  at  Hermitage  Wharf,  and 
of  cast-iron  cylinders  of  the  same  diameter  and  1^  io.thict:, 
and  I  find  that  if  the  cast-iron  be  taken  as  low  as  6d.  ur 
ton,  and  the  artificial  stone  at  as  much  aa  2s.  per  auac 
foot,  the  stone  cylinder  per  foot  run  is  cooaiderably  Um 
than  half  the  cost  of  the  cast-iron,  even  wiUiont  allowing 
for  the  flanches  and  bolts  necessary  to  unite  tb«  portkot 
of  the  cast-iron  cylinder ;  if  these  be  taken  into  accooat, 
T  believe  the  cast-iron  would  be  nearly  three  time*  at 
dear  as  the  stone  per  foot  run.  Mr.  Bines  and  nearly 
all  the  speakers  have  borne  testimony  to  the  raloa  « 
the  artificial  stone  for  decorative  purposes.  I  believe  if 
you  go  to  the  Aquarium  and  examine  the  omamentil 
capitals  made  in  this  stone,  and  compare  them  with  thoas 
cut  out  of  the  natural  stone,  you  will  be  much  strack 
with  the  excellent  manner  in  which  the  artificial  itoa* 
will  bear  the  contrast  I  doubt  if  Mr.  Baaaome  toU 
you  that  when  ornamental  work  was  required,  the  tt/mb, 
in  its  soft  state  as  it  comes  from  the  mould,  is  as  easf 
to  carve  as  cheese,  and  thus  very  delicate  work  aad 
undercut  work,  that  could  not  be  got  out  of  a  moaU, 
may  be  readily  made.  Mr.  Vignolea  has  forcibly  pa! 
forward  a  most  important  point  in  relation  to  this  matoial, 
and  that  is  its  rendering  buildings  to  a  considerable  asteat 
independent  of  the  all  but  prohibitory  demands  of  tke 
masons.  We  all  know  how  much  more  pleasing  to  the  «;i 
in  every  way  a  town  of  stone  houses  is  than  one  vheie 
brick  prevails,  and  yet  one  sees  in  places  where  stone  is 
plentiful,  but  where  brick-earth  also  is  plentiful,  the 
modern  houses,  unless  of  the  ver}-  best  class,  are  boilt  of 
brick,  and  so  built  for  the  reason  that,  although  the  atoac 
is  to  be  had  for  the  quarrying,  it  is,  when  got  oat,  ia 
lOugh  blocks,  that  require  high-priced  labour  to  shape 
tbem,  while  the  brick  when  made  is  made  to  shape.  It 
seems  to  me  that  Mr.  Ransome's  invention  may  redeea 
us  from  this  reign  of  brick,  without  submitting  ns  to  the 
penalty  of  high-priced  labour,  because,  as  I  have  already 
said, Mr.  Ransome's  material,  like  brick,  is  formed  atones 
to  the  finished  shape,  and  requires  no  further  laboor 
than  the  setthig.  I  began  by  saying  that  I  would  offer 
but  a  few  remarks.  I  find,  however,  I  have  been  betrayed 
into  a  far  greater  length  than  I  had  intended,  bat  I 
have  been  led  on  by  the  importance  of  the  subjeil. 
It  now  only  remains  for  me  to  ask  you  to  give  yoot 
cordial  thanks  to  Mr.  Ransome. 


THE  COMMERCE  OP  POLAND. 

The  extraordinary  development  of  commercial  oiter- 
prise  that  has  taken  place  of  late  yean  in  Onmaay,  has 
begun  to  bear  fruits,  even  in  a  country  so  onCanKmUf 
circumitanced  as  Poland.  The  establitduneBt  tf 
numerous  banks,  of  a  Credit  Fonder  for  nrban  prapac^, 
the  increased  demand  for  agricultural  implements,  tbs 
development  of  various  industries,  and  the  eaonDOSi 
rise  in  the  price  of  every  article  of  daily  oontamptioa, 
and  especially  the  great  increase  of  shops  in  Wanaw 
for  articles  of  luxury  and  comfort,  oomborata  this 
statement  According  to  the  report  of  Conml-Genetal 
Mansfield,  the  extenud  trade  of  Poland,  in  the  y«ar 
1869,  amounted  to  20,946,307  roablw  expotta,  aad 
31,918,673  roubles  imports,  showtng  an  ' 
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the  year  1868  in  the  exports  of  1.679.803  roubles,  aod  a 
decre.ise  in  the  imports  of  1,479,401  roubles.  The~ 
principal  articles  of  export  were  rye,  wheat,  timber, 
wine,  wool,  flax,  bristles,  hides,  &c.  The  principal  im- 
ports consisted  of  TOgetables,  seeds,  &c.,  cotton,  ruw, 
wool  and  cotton  twist,  coals,  woollen  fabrics,  machinery, 
groceries,  petroleum,  herrings,  tc.  British  commerce 
with  Poland  folly  maintained  the  very  marked  prrigrew 
of  former  years.  The  value  of  exports  to  the  United 
Kingdom  exhibits  an  increase  over  the  previous  year  of 
£122,307,  and  an  estimated  total  of  £1,416,437,  the 
principal  articles  consisting  of  cereals,  oil,  seeds,  timber, 
rags,  turpentine,  hides,  hemp,  tallow,  wool,  &c.  The 
value  of  imports  of  British  produce,  &c.,  for  the  same 
year  is  estimated  at  £2,004,157,  and  shows  an  increase 
over  the  previous  year  of  £364,487,  and  over  the  year 
1869  of  £1,369,629.  The  principal  articles  consisted  of 
cotton,  raw  and  manufactured  metals  and  miichinery, 
groceries,  coals  and  coke,  salt,  Australian  wool,  woollen 
fabrics,  woollen  twist,  carpets,  petroleum,  Unen,  salt 
fish,  cement,  -dyes,  colours  and  vtimish,  stationery, 
earthenware,  &c.  The  arrangements  respecting  trade- 
marks, recently  entered  into  between  the  English  and 
Kussiun  governments,  cannot  fail  to  have  a  favourable 
influence  on  British  commerce  in  Poland,  whiih  has 
hitherto  snSered  immense  detriment  from  fraudulent 
marks  affixed  to  Gorman  produce  of  an  inferior 
quality. 

The  Agricultural  Kxhibition  at  Warsaw  in  1870  was 
opened  on  the  Idth  and  closed  on  the  20th  September, 
and  was  visited  by  upwards  of  20.000  persons.  It  mnch 
sarpasaed  that  of  1867,  both  in  the  number  of  ex- 
hibiters  and  produce — and  a  much  larger  number  of 
peasants  exhibited  their  produce  at  this  show  than  at 
the  preceding  one.  The  nttmber  of  peasant  exhibitors 
amounted  to  72.  The  show  was  subdivided  into  five  sec- 
tions— viz.,  agricultural,  horticultural,  and  forest  prodn^, 
live  stock  and  animal  produce,  agricultural  and  forest 
industrial  produce,  agricultural  implements,  and 
architectural. 

To  400  exhibitors  who  figured  inupwardsof  4,000  heads 
the  prizes  distributed  were — in  the  agricultural  section, 
two  gold,  twenty-six  silver,  twenty-eight  bronze  medals, 
nine  favourably  mentioned,  and  eleven  money  prizes ;  in 
the  live  stock  section— six  gold,  thirty  silver,  twenty-six 
bronze  medals,  twenty-one  fevonrably  mentioned,  and 
twenty-one  money  prizes;  in  the  industrial  section — 
one  gold,  five  silver,  six  bronze  medals,  eleven  favour- 
ably mentioned,  and  three  money  prizes ;  in  the  archi- 
tectural section  —  five  silver  medals,  two  favourably 
mentioned,  and  thirty-seven  money  prizes.  The 
tot«l  number  of  exhibitors  who  gained  prizes  amounted 
to  276,  of  whom  146  received  medals,  forty-six  were 
favourably  mentioned,  and  eighty-three  money  prizes, 
amounting  to  79  per  cent,  of  the  whole  number  of 
exhibitors.  Besides  the  prizes,  six  exhibitors  received 
thanks  from  the  committee.  Among  those  -  last. 
Count  Berg,  Nannistrick  of  the  kingdom  of  Poland, 
obtained  thanks  for  a  system  of  covering  roofs,  in  use  in 
Finland  ;  and  Count  Stanislas  ZmcK^tki,  for  encouraging 
peasants  to  industry  suitable  to  their  wants.  In  general 
the  show  excited  a  keen  interest,  and  was  visited  by 
farmers  and  agriculturists  from  the  most  remote  parts 
of  the  country.  As  regards  the  harvest  of  1870,  the 
cereals  were  not  equal  to  an  average.  .  On  the  other 
hand,  beetroot  and  root  crops  in  general  gave  a  very 
favourable  yield.  The  agricultural  movement  in  Poland 
has  not  imdergone  any  check.  The  use  of  agriculturiil 
machines  is  very  considerably  on  the  increase,  and  even 
the  peasants  purchase  largely  the  less  costly  instruments, 
and  for  the  more  expensive  dub  together,  when  out  of 
the  reach  of  one  individual. 

The  industries,  more  especially  as  regards  sugar,  textile 
fabrics,  and  iron  works,  are  in  a  most  flourishing  condi- 
tion. The  demand  for  iron  works  comes  from  Kussia, 
where  Polish  goods  find  a  ready  market,  as  being  superior 
to  what  18  produced  in  the  rest  of  the  JSmpire,  ai^  cheaper 


than  what  is  imported  from  abroad.  The  number  of  ex- 
hibitors from  the  kingdom  of  Fuland  taking  part  at  the 
St.  Petersburgh  Exhibition  of  1870  was  in  excess  of  the 
farmer.  At  Moscow,  in  186j,  the  number  of  Polish  ex* 
hibitors  amounted  only  to  70  ;  at  the  exhibition  at  St. 
Fetersburgh  in  1861  there  were  but  60 ;  at  the  London 
Exhibition  in  1862  only  48  :  and  at  the  International  at 
Paris  100 ;  while  at  the  last  Kxhibition  at  St.  Petenburgk 
the  number  amounted  to  240 ;  and  the  number  of  ex- 
hibitors who  obtained  distinction  was  146.  The  mining 
movement  alone  in  Poland  exhibits  a  decrease  in  produce 
and  general  activity.  As,  buwever,  this  is  in  a  transitive 
condition,  it  is  not  to  be  expected  that  the  present  state 
of  things  will  be  fur  a  continuance.  The  government 
hag  already  disposed  of  11  portion  of  the  mines,  and  is 
anxious  to  part  with  what  remains.  The  coal  deposits 
are,  if  anything,  richer  than  those  of  Silesia,  and  the  iron 
workings  would  also  give  a  good  remuneration  ;  but, 
owing  to  the  political  state  of  the  country,  and  defective 
communications,  foreign  capital  hesitates  to  embark  in 
enterprises  in  Poland. 


CO&ii£dPOND£NCS. 


THE  YEXTILATIOX  OF  OUR  HOUSES  OF 
I'ARLIAMENT. 

Sib, — In  my  last  letter,  it  was  taken  for  granted  that  our 
Houses  of  Parliament  were  ventilated  on  a  system  of  ex- 
haustion, and  it  was  shown  what  the  results  would  likely 
be  found  to  be  in  jMracUce.  It  now  remains  for  us  to 
prove,  from  the  "  report "  mentioned  in  that  letter,  first, 
that  the  system  is  really  such  as  we  took  it  to  be  ;  and 
secondly,  that  such  faults  us  the  tendency  of  the  system 
would  leitd  us  to  expect  have  really  been  experienced  in 
the  case  of  our  Houses  of  Parliament. 

First,  at  page  4  of  the  report,  under  the  head  "  System 
of  Ventilation  at  the  Houses  of  Parliament,"  we  read  in 
the  4th  and  6th  sentences  of  the  first  paragraph  aa 
follows: — "There  are  two  great  up-cast  shafts,  namely, 
one  of  the  turrets  of  the  Victoria-tower  and  the  olook- 
tower.  There  are  also  the  fallowing  additional  np-oact 
shafts,  namely,  the  Peers'  shaft,  the  Commons'  shaft,  tho 
Speakers'  shait,  the  river  front  shaft,  the  north  end  shaft, 
the  west  front  shaft,  and  the  Black  Bod  shaft."  T^ 
oMect  of  all  these  shafts  is  to  suck  the  air  out,  and  the 
effect  to  produce  a  vacuum  more  or  less  perfect.  Then, 
finally,  at  the  beginning  of  the  second  paragraph,  there 
occurs  this: — '-The  two  systems  of  ventilation  by  me- 
chanical propulsion  and  exhautlion  have  been  actively  dii- 
cussed,sndeNchha3itsBupporters.  Both Houaesof Parlia- 
ment have  condemned  the  former  system  and  sanctioned 
the  latter."  Please  mark  the  words  "exhaustion  "  and 
"  latter,"  which  we  kave  thrown  into  italics,  as  they 
prove  the  point  contended  for.  It  would  have  been 
interesting  to  have  known  the  grounds  upon  which 
mechanical  propulsion  was  condemned,  but  these  are  not 
mentioned. 

Secondly,  at  page  five  of  the  report,  under  the  head 
"  Source  of  the  Air  Supply,"  we  find,  in  the  second  sen- 
tence of  the  third  paragraph,  the  fullowing: — "  If  horse- 
dung  happen  to  fill  near  any  of  the  inlets,  the  air  entering 
will  instiintly  be  thereby  more  or  less  infected.  This  is 
particularly  liable  to  occur  in  the  Commons  court,  where 
carriages  sometimes  wait  for  a  considerable  time  near  the 
entrance  to  the  ladies'  gallery,  which  is  close  to  the  inlet 
for  the  air  on  that  side  of  the  House.  In  order  to  keep 
the  air  of  the  House  from  being  thus  contaminated  with 
the  not  very  agreeable  emanations  from  horse-dung, 
carriages  should  be  forbidden  to  wait  at  the  door  above- 
mentioned,  and  should  be  stationed  in  the  Speaker's 
court,  whence  they  may  be  called  as  soon  as  required." 
Again,  in  the  fifth  paragraph — "A  strong  small  of  the 
kitchen  was  several  times  perceived  in  the  Uonse  of 
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CkimmonB  daring  tiie  last  session  of  Parliament,  and  this 
was  due  to  the  opening  of  the  tops  of  the  windows  in  th  j 
kitchen  of  the  House.  On  account  of  this  smell  it  was 
necessary,  more  than  once,  entirely  to  prevent  the 
entrance  of  the  air  from  the  Commons  court."  Again, 
in  the  sixth  paragraph  we  read — "The  smell  of  gas  tar 
was  seTcral  times  perceived  during  last  session  in  the 
House  of  Commons  and  elsewhere  in  the  Houses  of 
Parliament,  and,  on  investigation,  it  was  found  that  the 
tar  from  the  Chartered  Cas  Company  was  transferred 
from  carts,  through  open  gutters,  into  barges  moored 
just  under  the  south  whU." 

It  is  plain,  therefore,  from  the  foregoing,  that  the 
ohjections  to  a  system  of  ezhaastion  nzist,  not  in  theory 
only,  but  in  practice  as  well.  Of  course,  in  the  case  of 
the  Houses  of  Parliament,  steps  were  taken  (as  the  report 
informs  us)  to  remedy  these,  and  down -cast  shafts  might 
help  to  lessen  the  evil  still  further.  But  even  this  could 
never  entirely  prevent  the  evil,  for  the  foul  air  would 
■till  rush  in  at  <jie  doors  whenever  opened.  According 
to  the  report,  this  actually  occurs.  At  paragraph  four, 
still  under  the  head  "Source  of  the  Jut  Supply,"  we 
re:id — "Annoyance  has  occasionally  been  experienced  in 
the  House  from  the  odour  of  tobacco  smoke.  If  a  person 
while  smoking  merely  walks  through  the  Commons  court, 
in  a  few  seeoitda  a  distinct  odour  of  tobacco  smoke  will 
be  perceived,  especially  near  the  Speaker's  chair."  The 
words  "merely  "  and  "seconds,"  which  we  put  in  italics, 
deserve  notice. 

It  may  be  quite  true  that  these  faults  may  be  remedied 
so  far,  but  they  are  in  the  principle  of  the  system  not- 
withetanding,  and  to  that  extent,  therefore,  tile  system 
is  bad.  This  remedying  is  nothing  more  than  the  patch- 
ing up  of  a  faulty  system.  An  opposite  system,  what 
might  bo  called  one  of  repletion,  would  certainly  be  free 
from  all  these  olijections.  Instead  of  a  vacuum,  and  the 
surrounding  air  forcing  its  way  in  from  all  sides,  there 
would  be  the  reverse.  From  a  given  centre,  the  air 
would  be  pressing  in  all  directions  outwards.  There 
would  then  be  no  cold  draughts  coming  in  from  doors, 
windows,  or  seama  of  floors ;  no  foul  air  oonM  come  rush* 
ing  in  from  doors,  or  any  other  openings.  If  any  such 
existed  near  at  hand,  the  tendency  would  )ra  to  drive  it  away 
from  the  building,  and  not  to  suck  it  in ;  and  to  the  same 
extent  as  a  vacuum  was  avoided  wOuld  the  acoustic  pro- 
perties of  any  building  be  improved. 

Attention  is  culled  to  these  points,  because  not  only 
does  the  report  not  refer  to  such  as  faults,  but  it  appenrs 
to  view  the  system  as  perfection.  In  the  third  paragraph 
of  the  fourth  page,  notwithstanding  the  practical  effects 
which  it  records  elsewhere,  it  says  : — "When  properly 
carried  out  and  attended  to,  it  is  all  that  can  be  desired, 
both  in  regard  to  simplicity  and  efficiency."  And  further 
on,  in  the  same  paragraph,  and  as  a  further  illustration 
of  its  efficiency,  it  again  says : — "  It  is  capable  of  ventilat- 
ing the  largest  collieries,  with  all  their  intricate  workings 
and  roads,  often  extending  many  miles  in  the  aggregate." 

So  much  for  our  Houses  of  Parliament ;  but,  as  for  the 
ventilation  of  our  coal  mines  by  such  a  system  of  exhaus- 
tion, the  effects  must  undoubtedly  be,  in  many  cases, 
most  disastrous ;  but,  with  your  kind  permission,  Mr. 
Editor,  a  consideration  of  this  had  better  be  delayed  to 
another  opportunity. — I  am,  &c., 

H.  F.  Alexahiieb. 

EdtnbDrg-h,  September  28tli,  1872. 


LIEBIGS  EXTRACT  OF  MEAT. 

Sir,— In  a  paper  read  by  Dr.  Edward  Smith,  in 
Brighton,  before  Section  F  of  the  British  Association, 
TC^ieoting  the  alimentation  of  the  population  of  Great 
Britain,  on  "Preserved  Food  and  Extract  of  Meat,"  of 
which  an  abstract  appeared  in  the  Timet  of  the  20th  of 
August,  Dr.  Smith  expresses  opinions  which  are  incom- 
patible with  the  present  state  of  science. 

Having  directed  my  special  attention  to  this  subject, 
and  the  leading  ideas  upon  nutrition  and  food  being  the 


same  which  have  been  made  known  by  me  25  yam  ago.  1 
trust  I  may  be  considered  entitled  to  elucidate  and  u>- 
rect  in  your  Joumai  the  injurious  and  ertooeoas  iaienca 
of  Dr.  Edward  Smith. 

Dr.  Edward  Smith  attaches  great  importasoe  to  tk 
preparation  of  food ;  the  economy  of  nutrition,  hovers, 
depends  essentially  on  the  right  proportion  is  the  am- 
rishment  consumed  of  the  nitrogenous  substances  (ool 
fish,  eggs,  &o.),  and  those  free  from  nitrogen  (ituii 
butter,  sugar,  &c.). 

An  excess  of  meat  in  the  diet  is  waste,  and  th«  eicii- 
sive  consumption  of  potatoes  is  likewise  watte.  IVc 
chemical  composition  of  meat  and  of  potatoes  (u  «tl!  m 
of  all  other  articles  of  food)  is  perfectly  well-knowi.  iK 
it  is  therefore  easy  to  calculate  the  proportion  in  vbd 
they  most  be  mixed,  in  order  to  obtain  the  maiimim  d 
nutritive  value  for  every  individual  at  every  rtagt  rf 
life. 

The  alimentation  of  a  population  can  only  be  jad|(^ 
by  means  of  a  knowledge  of  their  wants,  and  of  tbt 
above-mentioned  proportions.  The  great  ecmooia 
successes  in  the  production  of  meat  and  milk,  by  mia,- 
turists  who  are  acquainted  with  the  reUtive  aaHitin 
valueof  the  various  sorts  of  food,  are  well-kiiowD,»aii« 
long  as  Dr.  Edward  Smith  does  not  specify  what  irei!^ 
per  head  "  the  small  morsel  of  meat "  and  the  poUM 
or  rice  should  have,  in  order  "  to  form  a  highly  nstritni 
diet,"  and  as  long  as  he  does  not  explain  why  the  Bina 
morsel  of  meat  should  be  £it  meat  and  not  kaa,  vloti 
"  the  poor,  in  their  fastidiousness,  prefer,"  so  loag  Di- 
Edward  Smith  must  allow  us  to  consider  hii  uaeitioai 
that  the  English  were  worse  fed  than  the  Irish  or  Scotd 
as  a  mere  £inoy. 

In  the  selection  of  food,  which  is  inBaeetti  if 
necessity  or  want,  the  instinct  and  the  experience  of  tke 
million  are  infallible,  and  a  fiur  better  guide  f"'.'^ 
theoretic  speculations  of  men  who  have  nnuw 
ignorant  of  the  composition  of  food,  as  well  ss  of  na 
the  simplest  laws  of  nutrition. 

"Fish,"  says  Dr.  Edward  Smith,  "is  looetisa 
suggested  as  a  substitute  for  meat ;  but  fish  is  nil"" 
relish  than  food,  and  contains  little  morenatriaiaittlio 
water." 

From  Payen's  investigation  it  is  well-knowi,  kw- 
over,  that  the  flesh  of  fish,  on  the  average,  does  not  ««■ 
tain  more  water  than  fresh  beefi  and  as  much  ioW  ""■ 
stance  as  the  latter.  For  instance,  the  flesh  of  i»lin» 
contains  7670  per  cent,  water  and  24-2»6  facoLi)^ 
substances,  while  beef  (muscle)  contains  liM  ptrcaA 
water  and  24-12  per  cent,  solia  substances.  Tbeflftk" 
herring  contains  still  less  water  than  salmon,  tad  «-> 
flat  flsh,  such  as  soles,  are  as  rich  in  nitrogenooi  mi- 
stances  as  the  best  wheaten  flour,  weight  for  weight- 

The  assertion  of  Dr.  Edward  Smith  that  the  feii  » 
fish  contains  little  more  nutriment  than  water  i*! "  f°7 
easily  be  perceived,  in  direct  opposition  towell-sscertiux'' 
facts. 

Truly  comical  are  Dr.  Edward  Smith's  view  i«P«* 
ing  tea  and  extract  of  meat.  " He  laments  |^**^ 
of  money  which  is,  as  he  holds,  wasted,  and  ***7^ 
wasted,  upon  tea,  the  amount  of  nutriment  conlsiaed  s 
an  ounce  of  tea  being  infinitesimal." 

Dr.  Edward  Smith  cannot  seriously  imagine  ft^» 
is  taken  by  certain  ignorant  and  stupid  l*''!'^ 'j"f^ 
they  believe  it  to  be  a  nutriment,  which  tea  i"*""? 
not.  The  capability  of  swallowing,  not  one  •i^'*  ?*r 
but  an  entire  troop  is,  however,  required,  iaorm"" 
believe  that  if  an  individual,  a  short  time  tiWr  v"^ 
retired  frxim  a  well-supplied  table,  satisfies  the  ^f* 
for  a  cup  of  tea,  he  does  so  for  no  other  mson  titt^ 
add  to  the  food  and  wine  conanmed  in  *'"'''*?'*.„ 
infinitesimal  fraction  of  carbon  and  nitrog«>>  "■' ' 
chief  elements  of  nutrition.  .^ 

Tea  is  no  nutriment  in  the  ordinary  sewe.  ''^Jjl! 
vidual  who  takes  tea  alter  his  moal  feels,  without  liw 
able  to  define  it,  that  tea  has  a  favonrsbls  *»  °g 
certain  highly  important  functions  in  kit  Mj<  '^ 
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digestion  is  aooeleiated  and  facilitated,  and  that  hi«  tnrain- 
'    work  is  benefited  thereby ;  and  if  a  poor  factory  workman 
itnposefl  on  himself  privations  in  his  food  and  other  neces- 
saries of  life  in  order  to  spare  a  few  pence  for  tea,  there 
1    mast  be  a  deeper  cause  for  this  than  mere  custom. 

Neither  tea  nor  extract  of  meat  are  nutriment  in  the 
ordinary  sense ;  they  possess  a  far  higher  importance  by 
!■  certain  medical  pioperties  of  a  peculiar  kind.  The  phy- 
1  sician  does  not  employ  them  ss  specific  remedies.  They 
serve  the  healthy  man  for  the  preservation  of  his  health. 
Taken  in  proper  proportion,  they  strengthen  the  internal 
resistance  of  the  bod^  to  the  most  various  external 
injuiioas  influences  which  combine  to  disturb  the  general 
▼ital  processes,  and  they  adjust  these  latter. 

Health  is  nothing  but  resistance  to  injurious  influences, 
and  its  degree  in  different  individnals  depends  upon  the 
foroe  of  this  resistance.  The  object  of  every  intelligent 
physician  will  be  directed,  in  the  cure  of  an  illness, 
towards  strengthening  the  internal  resistance  to  local 
disturbances,  and  to  restore  the  normal  functions  by  bis 
remedies,  which  in  this  case  are  called  medicines ;  and 
he  knows  therefore  how  to  assign  the  proper  place  to  the 
beef  tea  or  meat  juice  which  he  prescribes  to  his  patients 
and  convalescents. 

It  is  surely  a  grave  offence  against  all  laws  of  phy- 
siology to  compare  tea,  coSeo,  and  extract  of  meat  to  Uie 
more  common  articles  of  food,  and  because  they  are  not 
that,  to  draw  the  inference,  as  Dr.  Edward  Smith  has 
done,  that  they  are  nothing  at  all.  This  is  certainly  not 
scientiflo  reasoning. 

As  regards  coSee,  Julius  Froebel,  in  his  work  "  Seven 
Years  in  Central  America,"  says: — "For  the  men  accom- 
pany ing  the  great  mercantile  caravans  in  Central  America 
eoSee  is  an  indispensable  necessity.  Brandy  is  taken  as 
medicine,  but  coffee  is  quite  a  necessary  article,  and  is 
drunk  twice  a  day.  The  refreshing  effects  of  this  beve- 
rage in  heat  and  cold,  in  rain  and  dry  weather,  arc  ex- 
traordinary." 

Of  the  composition  and  the  value  of  the  extract  of 
meat  Dr.  Edward  Smith  holds  the  most  singular  opinions. 
He  says,  "  This  is  sold  as  a  very  thick  liquid,  in  jars,  and 
lib.  is  said  to  represent  321b8.  of  flesh."  j 

It  has,  however,  never  been  asserted  that  Ub.  extract 
of  meat  represents  321bs.  of  flesh  ;  this  is  simply  an  in- 
vention of  Dr.  Edward  Smith.    The  truth  is  that  Ub.  ' 
extract  contains  the  substances  soluble  in  hot  water  of 
321b8.  of  flesh.  | 

Dr.  Edward  Smith  proceeds  to  say : — "The  composition 
is  water  (if  you  will  completely  dry  a  pot  of  the  extract 
yon  will  see  how  large  is  the  proportion  of  water),  the 
salts  of  meat,  and  the  phosphates,  extractive  matters  of 
a  soluble  kind,  the  peculiar  flavour  of  roasted  meat,  and 
common  salt,  which  are  added  to  it."  It  is  utterly  im- 
possible to  snppose  that  Dr.  Edward  Smith  intends  to 
make  us  believe  by  this  sentence  that  extract  of  meat  is 
water,  to  which  are  added  common  salt,  the  phosphates 
of  meat,  the  flavour  of  roasted  meat,  and  soluble  ex- 
tractive matters.  It  is  rather  to  be  assumed  that  Dr. 
Edward  Smith  would  have  expressed  himself  quite 
differently  and  more  correctly  respecting  the  composition 
of  extract  of  meat  if  he  were  possessed  of  evten  a  faint 
notion  of  the  science  of  chemistry. 

As  regards  the  proportion  of  water  contained  in 
extract  of  meat,  it  is  well  known,  through  innumerable 
analyses,  that  it  amounts  on  an  average  to  19  per  cent. 
{maximum  22  per  rent.,  minimum  16  per  cent.)  Extract 
of  meat  is  beef-tea  made  from  freeh  beef — not  roasted — 
in  the  purest  state,  condensed  to  the  consistency  of  a 
thick  honey,  to  which  nothing  whatever  is  added  by  the 
manufacturer.  The  assertion  that  common  salt  is  added 
to  the  extract  is  an  unjustifiable  invention.  The  juice 
of  the  mosolee  contains,  as  a  never  absent  component 
part,  a  small  quantity  of  chloride  of  potassium,  but  no 
chloride  of  sodium  (common  salt.) 

The  eminent  African  traveller.  Dr.  Schweinfnrth, 
dwells  on  the  extract  of  meat  as  follows : — "  Those  only 
are  probably  fully  able  to  appreciate  the  value  of  extract 


of  meat  who,  like  myself,  were  compelled,  for  weeks 
together,  to  live  upon  purely  vegetable  food.  Such  a 
diet  engenders  a  peculiar  state  of  weakness,  and  lowers 
the  mental  and  bodily  energy,  which  is  laised  again 
through  the  use  of  meat.  I  can  state  from  my  own 
experience  that,  in  the  absence  of  meat,  the  addition  of 
extract  of  meat  to  vegetable  food  produoes  the  same  good 
effect  on  the  body  as  fresh  meat,  and  that,  under  such 
circumstances,  it  is  the  only  means  of  supplying  the 
lack  of  meat.  When  my  American  extract  of  meat  was 
consumed  I  prepared  some  myself  from  the  flesh  of 
antelopes,  which  did  excellent  service." 

With  regard  to  the  considerable  saving  effected  by  the 
use  of  extract  of  meat,  we  are  indebted  to  Dr.  von 
Schneider  (Chief  of  the  Chemical  Department  of  the 
Imperial  Mint  in  St.  Petersburg)  for  tho  following  highly 
interesting  communications  (XordJeutte/ie  AUgemeine  Zei- 
timg,  No.  12, 1872,  Sonntagsblatt) : — "In  order  to  ascer- 
tain tho  euonomical  value  of  extract  of  meat,  all  soups 
consumed  during  the  months  of  November  and  December, 
1871,  and  January,  1872,  in  my  small  household,  con- 
sisting of  three  persons,  were  prepared  from  remnants  of 
bone,  fat,  and  vegetables,  with  addition  of  extract  of 
meat,  and  all  the  meat  (mutton,  pork,  beef,  veal,  poultry, 
and  game)  was  roasted.  In  the  month  of  Ootober,  1871, 
on  the  other  hand,  the  beef  was  used  for  the  preparation 
of  the  pot  ttu  feu  (with  the  addition  of  rice,  semolina, 
maccaroni,  potatoes,  &c.,  exactly  as  in  tho  other  three 
months),  consequently  wii  hout  any  extract  of  meat,  and 
all  the  meat  was  consumed  as  boiled  meat.  It  was  proved 
at  the  end  of  these  experiments  that  in  the  month  of 
October  40  per  cent,  more  money  was  spent  for  meat 
than  on  the  average  in  any  of  the  other  three  months — 
viz.,  the  consumption  in  the  month  of  October  of  boiled 
meat  amounted  to  1201b.,  in  any  of  tho  other  three 
ioonths,  on  the  average,  801b. ;  of  roast  meat,  therefore, 
401b.  less.  We  nae  daily  6  grammes  extract  of  meat,  in 
83  days  lib." 

These  facts  prove  incontrovertibly,  in  my  opinion,  the 
physiological  effect  of  extract  of  meat.    Tho  necessity 
for  the  consumption  of  meat  is  considerably  lessened 
when  extract  of  moat  is  added  to  the  vegetable  food ;  in 
addition  to  the  nutritive  value  which  vegetables  possess 
in  themselves,  they  acquire,  in  the  soluble  component 
parts  of  meit,  those  substances  which  give  to  a  meat  diet 
its  peculiar  effect.    In  view  of  the  present  high  price  uf 
meat.  Dr.  von  Schneider's  observations  arc  deserving  the 
most  careful  attention.     The  trial  is  easily  made,  and  it 
is  in  everybody's  power  to  make  it. — I  am,  &c., 
Justus  Von  Liebio, 
President  of  the  Royal  Academy  of  Science 
in  Munich. 


GEHERAL    NOTES. 


Constant  Water  Supply. — Referring  to  the  paragraph 
in  last  week's  Journal  under  this  head,  it  appears  that 
there  are  in  Canterbury  fifteen  water-power  engines  at 
work,  namely,  two  soda-water  machines,  four  printing 
ma«hines,  four  sawing  machines,  two  drilling  machines 
and  circular  saw,  one  for  pumping,  one  for  hair-brushing, 
and  one  for  a  lathe.  In  reply  to  inquiries  which  have 
been  made,  it  may  be  stated  that  these  water-power 
engines  have  been  erected  by  Mr.  John  Uamsbottom, 
hydraulic  engineer,  Leeds. 

Commerce  and  Commercial  Lav. — The  students  of 
commerce  and  commercial  law  in  King's  College  arc  this 
year  encouraged  by  the  offer  of  two  prizes  of  ten  pounds 
ottoh,  by  two  leading  merchants  in  the  City,  for  profiuiency 
in  commercial  science ;  and  one  of  ten  pounds  is  al«> 
offered  by  the  new  Lord  Chancellor  (Sir  RoundoU  J'a.mer) 
to  the  students  of  commercial  law.  Professor  Leone 
Levi's  introductory  lecture  will  be  delivered  on  Monday 
evening  next,  "  On  a  New  Treaty  of  Commerce  with 
France." 
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The  Chiffonnieri  of  FariB. — A  cenaas  of  that  curioua 
portion  of  the  Paris  population,  the  rag  and  bono  col- 
lectors, has  recently  been  made  by  order  of  the  Prefect 
of  Police,  and  the  results  are,  that  there  are,  at  the  pre- 
sent moment,  22,500  individuals  who  live  by  collecting 
the  refuse  of  the  rest  of  the  population.  These  22,500 
persons,  who  mostly  make  two  long  journeys  per  day, 
&om  one  of  the  outskirts  of  the  city  to  its  centre  and 
back,  collect  on  the  average  about  60,000  basketfuls  of 
rags,  paper,  bones,  &o. ;  the  value  of  the  contents  of  the 
basket,  or  hotie,  being  fifteen  pence,  or,  on  the  whole, 
about  £3,000  per  diem.  A  strict  watch  is  just  now 
kept  over  the  chiffonnieis,  as  it  is  belieTed  a  number  of 
dangerous  Communists,  having  obtained  possession  of 
chiffonniers'  badges,  without  which  it  is  illegal  to  follow 
the  calling,  are  hiding  amongst  their  ranks. 

A  Workman's  Library. — A  popular  library  has  just 
been  opened  at  Clichy,  a  suburb  of  Paris,  by  the  eftorta 
of  several  private  individnals,  whose  Qames  are  not 
made  public,  to  place  within  the  reach  of  working  men 
the  best  technical  historical,  literary,  and  moral  works. 
The  library  is  established  in  a  large  room  capable  of  con- 
tiining  from  four  to  five  thousand  volumes,  and  about  a 
hundred  readers  ;  good  tables,  pens,  and  ink  are  placed  at 
the  disposal  of  all  comers.  The  number  of  books  at  present 
on  the  shelves  is  not  qiiite  five  hundred,  but  they  mdude 
some  of  the  best  historical  works,  those  of  Victor  Hugo, 
Lamartine,  Cousin,  Michelet,  scientific  works  recom- 
mended by  the  Faculty,  a  number  of  workmen's  g^des, 
and  other  technical  books,  atlases,  &;c.  It  is  but  a  com- 
mencement, bat  in  a  neighbourhood  situated  far  froman^ 
library,  and  almost  exclusively  inhabited  by  artisans,  it 
becomes  an  important  institution. 

The  French  Aoademy  of  Soienoes, — The  patriarch  of 
the  Academy,  M.  Chevreul,  the  "  Father  of  Fatty  Acids," 
•a  his  colleagues  amusingly  style  him,  has  reached  hJa 
eighty-sevenu  year,  and  the  Academy  seized  the  occa- 
sion to  prrsent  its  ancient  member  witl)  a  commemorative 
medal,  by  the  hands  of  H.  Dumas,  who  made  a  remark- 
able discourse  on  the  occasion.  Sixty-six  years  ago,  M. 
Chevreul  presented  his  first  memoir  to  the  society,  on 
the  fossil  bones  of  Anjou.  M.  Chevreul's  investigations 
of  latty  bodies  culminated  in  the  discovery  of  the  fixed 
adds  which  they  contain,  and  especially  stearic  acid, 
thns  giving  birth  to  the  production  of  stearine  candles, 
one  of  the  most  nseful  inventions  of  the  period ;  and, 
secondly,  in  the  separation  of  the  volatile  fatty  acids  and 
the  production  of  nrtificiHl  essences.  In  the  same  work 
in  which  these  discoveries  were  announced,  M.  Chevreul 
showed  that  thoso  natural  substances  must  be  considered 
as  salts  furnished  by  these  various  acids,  united  to  an 
organic  base,  glycerine,  thus  opening,  said  M.  Dumas, 
the  road  by  which  the  present  system  of  organic  chemistry 
was  attained.  The  speaker  then  alluded  to  M.  Chevreul's 
study  of  colouring  matters,  the  discovery  of  the  principles 
to  which  many  of  them  owe  their  characteristic  qualities, 
thns  establishing  frpm  absolute  experiment  the  theory  of 
dyeing.  M.  Dumas  concluded  his  long  eulogy  by  re- 
ferring to  the  service  of  M.  Chevreul  to  the  Jardin  des 
Pliintes,  the  manufacture  of  the  Gobelins,  the  Central 
Society  of  Agriculture,  the  Ecole  Polytechnic,  and  to  the 
devotion  exhibited  towards  France  during  the  difficulties 
and  positive  dangers  of  the  two  sieges  of  Paris.  It  may 
be  mentioned  in  connection  with  the  above  that,  in  1867, 
the  Boyal  Society  of  England  bestowed  the  Copley  medal 
on  H.  Chevreul,  when  the  President,  Lord  Wrotteeley, 
said: — "The  discoveries  of  M.  Chevreul  are  of  very 
much  higher  value,  in  a  scientific  point  of  view,  than  the 
simple  establishment  of  facts,  or  the  discovery  of  new 
substances  of  value  to  industry  ;  the  methods  of  research 
which  he  introduced  laid  the  foundations  of  new  re- 
searches, and  it  may  be  said  that  he  endowed  organic 
chemistry  with  the  power  of  becoming  what  it  is  at 
present.'  These  are  glorious  tributes  to  the  recipient, 
and  highly  hononrable  to  his  contemporaries. 


The  ConstuBptlon  of  food  at  ▼leaa*  i&  ICTl — Ti- 

following  statistics  will  give  some  idea  of  the  qositfit; 
food  consumed  in  Vienna,  which,  in  1871,  acostdiag  : 
the  returns  published  by  the  octroi  was  1, 141,624  cliick.s 
and  pigeons,  116,317  hares,  434,312  fowls,  dn^  .- 
geese,  156,913  pigs,  136,681  calves,  93,293  bnUoclo; : 
million  litres  of  wine,  and  72  million  mmn  of  beer. 

French  Postage  and  Postage  Stamp*. — The  riaci 
employed  in  France  are  produced  at  the  Uiat.  in  I'tz. 
under  a  special  director.  A  cabinet,  cluaed  with  'Jz- 
different  locks,  contains  the  plates  and  the  wigiaal  -- 
of  the  stamps,  while  another  large  piece  of  fnrasar 
contains  the  printed  sheets.  Spoiled  sheets  sn  b- 
stroyed  in  the  presence  of  the  sub-direct(»  of  tkc  H- 
itself,  who  draws  up  a  report  on  each  ooasina.  Ti: 
production  of  the  stamps  is  contracted  for  by  one  pas::. 
who  anpplies  all  the  necessa<y  aasSatanta,  and  men 
60  centimes  per  1,000  by  way  of  remnnaatioB :  & 
quantity  at  present  prodoeed  is  400,000,000;  vtei> 
production  reaches  600,000,000  the  rate  of  psynuaSiil! 
be  reduced  to  50  r^ntimee  }>er  tiionaand. — Great  rib- 
plaints  are  made  by  the  French  and  the  Knglish  bo- 
chants  and  others  in  France,  of  the  number  of  Isfcs 
which  arrive  from  England  inenfficaently  paid,  mi  tk 
slightest  turn  of  the  scale  coats  the  mrapisnt  vl  lb 
letter  90  centimes,  or  three  times  the  amooat  ci  fr 
stamp  affixed  in  error.  This  difiBculty  was  furwe 
when  the  initial  weight  of  30  centimes  was  fixed  {or  >k 
letters,  but  the  positive  refusal  of  the  French  astbr^i 
to  accept  half-an-ounce  as  the  weight  of  a  sing^  kssc 
induced  the  English  Post-office  to  accept  the  avkvizd 
third  of  an  ounce.  Now  that  avoh  u  the  casr.iis 
really  the  duty  of  everyone  to  provide  himsflf  vsk  it 
proper  weight,  as  the  frequency  of  the  denuad  icr  > 
further  nine- pence  is  a  source  of  considerable  aaasjae 
and  tends  to  diminish  the  oorrespondenoe  betvsaik 
two  countries. 

Destmction  of  Private  Property  dvriag  th«  fiigt  * 
Paris  and  the  Oommnne. — ^The  Prefieot  of  the  SeinebtP- 
cently  published  the  report  of  the  oonunission  a^yiaski  t 
assess  the  damages  doneduringthe  siege  of  Paris,  the  nip 
of  the  Commune,  and  the  taking  of  the  city  by  thegotsa- 
menttroop8,andtorelieveneoessitonasafl!Bren.  laeso- 
berof  persons  whose  claims  have  been  received aaioaalik 
more  than  twenty  thousand,  of  whom  2,305  aissf  Fu* 
itself,  and  the  rest  in  the  outlying  commvutfttt 
Department  of  the  Seine,  Sceaux  and  Villejuif  hrnet 
suffered  most.  The  value  of  the  property  desbv;^ 
ascertained  to  the  1st  of  July  in  the  present  year,  aoocs 
to  £2,786,835,  three-fouitiis  of  the  total  bejragii^M 
persons  in  poor  circumstances.  A  sum  equal  to  £4iLW 
has  been  distributed  amongst  the  latter  class  of  chiiaa* 
The  above  totals  do  not,  however,  represent  kalf  ^ 
damage  actually  done ;  many  establishments  *s> 
situated  on  the  military  zone,  and  were  liable,  br^ 
terms  of  their  tenure,  to  destraction  at  a  laoatrt'i 
notice,  at  the  cost  of  the  proprietora  who  hsm  ■ 
remedy,  but  the  commissioners  put  in  a  plettotk* 
also.  "  However,"  says  the  report,  "  ntter  ruin  to  bc! 
resulted  from  the  measures  taken  for  the  defenos  of  A* 
city.  Large  industrial  eetablisbmente  wesa  utloija*' 
to  the  ground,  and  numbers  of  men  employed  ia  Ik* 
are  still  without  work.  Small  proprietors  and  tiailtna 
were  compelled  to  evacuate  the  groand  within  tn^' 
four  hours,  losing  the  result  of  yean  of  labour.  SsAin? 
whatever  has  been  done  for  than,  and  the  nditaiT  >*' 
thorities  hold  out  no  hope  of  asaistanc*.  I  esaaot  V 
warmly  call  the  attention  of  the  government  te  lk<* 
losses,  which  amoimt  to  more  than  four  nrillions  stcriisY 
With  respect  to  the  other  classes  of  snffarera,  tbs  ■* 
distributed  do  not  amount  to  more  than  17or  ISpirciaLa 
tho  total  losses  ;  but  the  account  is  not  ctosed,  sal  tkt 
prefect  expresses  the  hope  that  eventoaUy  the  eoas;*''' 
tion  will  be  raised  to  50  percent.,  with  which  he  wic 
the  Bufferen  would  be  well  satisfied. 
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svBscsipnoxrs. 


The  Michaelmas  sabecriptioas  are  dne,  and 
should  be  forwarded  by  cheqae  or  Poat-omce 
order,  eroaaed  "Coutts  aad  Co.,"  and  made 
payable  to  Mr.  Samuel  Thomas  Davenport, 
Financial  Offijer. 


nUUBSABT. 

The  following  books  have  been  presented  to 
the  Library  :— 

MinntM  of  Proceedings  of  the  lastitation  of  Oivil 
Bngfineera,  Vol*.  33  and  34.  Preseatod  by  the  Instita- 
tioa. 

Hni;pnetical  and  Meteorologioal  Obserrationi  made  at 
the  O.ivemmsBt  Obtsrvatory,  Bombay,  1865  to  1870. 
Preaented  by  the  Secretary  of  State  for  India. 

French :  Praetioe  and  Theory.  By  Q.  C.  Mast  Pre- 
sented by  the  aathor. 

Une  Excaraion  Scolaire  h  Londrea ;  par  0.  H.  Bulo. 
Presented  by  the  author. 

Prooeedioga  of  the  Academy  of  Natural  Scienoea  of 
Philadelphia  for  1871.    Presented  by  the  Academy. 

The  Sprlling  Hindrance  in  Elementary  Education.  By 
Oaorge  Withera.    Preaented  by  the  author. 


OfTBBVATIOVAt  BZHDITIOV,  18T2 

The  Oonnoil,  having  been  informed  that  Her 
Atajesty's  Commissioners  do  cot  intend  to 
publish  reports  on  the  different  departments  of 
the  Exhibition  of  the  present  year,  and  looking  to 
the  great  importance  to  Arts,  Mannfacturet,  and 
Commerce  that  these  annual  displays  should  not 
pass  away  without  some  record,  have  decided  to 
undertake  that  duty,  and  for  this  purpose  have 
engaged  the  services  of  gentlemen  specially 
skilled  in  the  subjects  of  the  several  sections 
to  prepare  such  reports,  for  publication  in  the 
Society's  Journal.  'I'he  Council,  however,  de- 
•iro  it  to  be  understood  that,  in  publishing 
these  reports,  they  do  not  necessarily  adopt  all  the 
views  expressed  in  them,  which  must  be  taken 
as  those  of  the  writers  only. 

The  following  is  the  third  of  the  series.    The 
others  will  appear  from  time  to  time. 


MU8I0AI/    IN8TEUMENT8    AT    THE    INTEB. 
NATIONAL  EXHIBITION. 

Compared  with  the  previous  International  Exhibitions 
of  1855,  1863,  and  1867,  the  present  one,  so  far  as  the 
olaaa  of  musical  instromenta  is  concerned,  is  inferior,  both 
in  variety  and  quality  of  the  objects  contributed.  Great 
Britain  Is  naturally  ^e  largest  contributor.  The  foreign 
oontributlona  are  proportionately  inaignificant. 

The  preaent  report  wiU  be  divided  into  aections  of  in- 
struments, in  the  following  order: — Pianoa,  barmoniama, 
or^jans,  wind  instruments  (brass  and  reeds),  bowed 
atnnged  instruments,  and  miacellaneous  instruments. 

PlAirOIOBTBa. 

1.  In  the  produotion  of  pianofortes  Great  Britain  may, 
without  prejudice  to  other  nations,  be  said  to  be  foremost. 
And  aa  the  pianoforte  aection  is  m6ra  Ailly  represented 
than  any  other,  one  can  but  deeply  regret  that  the  moat 
important  English  pianoforte-maker  is  conspicuous  by 
hia  absence, 

2.  The  following  is  the  list  of  exhibitors  from  Great 
Britain — Messrs.  Augener,  Bnnever,  and  Son,  T.  Jackson 
and  Son,  Chappelland  Company,  Uomingtonand  Weston, 
Keith,  Prowae,  and  Company,  J.  B.Cramerand  Company, 
W.  Walter,  Metsler  and  Company,  H.  Ward,  Moore, 
and  Moore,  P.  I.  Smith  and  Son,  Kirkman,  J.  and  J, 
Hopkinson,  Challen  and  Hodgaon,  R.  Womnm  and  Son, 
Jolm  Brinsmead  and  Sons,  Lamis,  Damey,  and  Com- 
pany, Major  Gleig,  Messrs.  T.  Molineux,  Bust,  and 
Company,  H.  Justin  Browne,  H.  Brinsmead,  W.  G. 
Eaveataff,  C.  Jackaon,  Parker  and  Smith,  S.  Brewer  and 
Company,  H.  A.  Ivoryand  Company,  the  Mendelsaohn 
Pianoforte  Company,  W.  Creber,  J.  C.  Holman,  J.  Win- 
dus,  Venables,  Tolkien,  and  Strohmenyer  and  Sons, 
numbering  in  all  thirty-five  firms. 

3.  France,  according  to  the  catalogue,  is  not  re- 
presented at  all.  In  her  annexe,  however,  there  are  pianos 
from  Meaars.  Erard,  Pleyel,  Wolff  and  Company,  H. 
Hera,  and  A.  Bord. 

4.  The  other  foreigfn  exhibitors  are — From  Belgium, 
Meaars.  Giinther,  Lamb,  Hoeberechts  and  Son.  From 
Germany,  Messrs.  Bieae,  of  Berlin  ;  Mesara.  Hogspiel, 
of  Dreaden ;  Mesara.  Eapa,  of  Dreaden.  From  Norway, 
there  are  Mesara.  Hals  Brothers.  From  Sweden,  Messrs. 
Norberg.  From  Uussia,  Mesara.  C.  M.  Schroder.  From 
Austria,  Messrs.  Zinke  and  Wintersburger. 

5.  The  majority  of  the  pianofortes  shown  partakes  of 
the  class  of  instruments  styled  by  M.  F£tis  "pianot  d'ttude 
et  df  fatigue  ;"  and  it  does  not  come  within  the  scope  of 
thia  report  to  discuss  the  good  or  bad  points  of  these 
instruments,  which  present  no  suggeationa  for  improve- 
ments upon  the  long-eatablished  and  satisfactory  mode  of 
construction  adopted  by  the  foremost  makers.  The 
demand  for  cheap  instruments  is  constant  and  increasing. 
Hence  the  number  of  makers  of  such  instruments  is 
large.  It  would  seem  desirable,  however,  that  more 
attention  should  be  paid  by  these  makers  to  the  produc- 
tion of  good  and  wearing  mechanism  than  to  the  carving 
and  gilding  of  cases  of  instruments. 

6.  The  instruments  which  may  be  classed  as  the  best 
ones  in  the  Exhibition  are  those  of  Mesara.  Erard,  Kirk- 
man, Hopkinson,  Pleyel  Wolff,  and  Schroder.  Meaars 
Erard'a  moat  remarkable  inatrument  ia  a  fine  grand 
pianoforte,  placed  in  the  French  Fine  Arts  Gallery.  The 
tone  ia  brilliant,  and  the  touch  is  irreproachable.  The 
decoration  of  the  o  lae  is  gorgeoua,  and  was  carried  oot 
under  the  direction  of  Monsieur  E.  Guichard,  of  the 
Union  Centrale  of  Paris.  Other  pianos  by  this  celebrated 
firm  are  shown  in  the  annexe.  They  are  cottage  pianos, 
of  an  expensive  character,  but  present  no  novelties  in 
construction.  The  marqueterie  work  of  one  of  the  cases 
is  intricate  and  beautifully  execated.  In  Koom  No.  13 
are  three  inatrumenta  by  Messra.  Kirkman.  One  is  a 
fnll-sizod  concert  grand,  one  a  boudoir  grand,  and  one  a 
aemi-grand.  It  appears  that  Mesara.  Kirkman  have 
made  greut  advancement  in  the  manufacture  of  piano- 
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fortM.  Metal  frame- works  hare  been  generally  adopted 
by  the  trade  ;  they  are  of  cast  and  wrooght-iron.  The 
cast-iron  frames  are  made  in  one  or  tvo  pieces.  Un- 
certainties surround  the  operation  of  casting,  as  the  iron, 
when  cooling,  is  apt  to  shrink  unevenly  or  to  curl,  all 
of  which  incidents  are  inimical  to  the  true  fitting  of  the 
action  and  strings  afterwards.  Messrs.  Kirkman, 
appreciating  the  importance  of  these  &cts,  have 
adopted  steel  as  the  material  for  the  frames  of  their 
best  and  most  expressive  pianos.  As  may  be  well 
known,  steel  is  much  lighter,  harder,  and  more 
capable  of  precise  mechanical  manipulation  than 
cast  or  wiooght  iron.  The  advantages  arising  from 
employing  this  material  are  therefore  apparent.  The 
tone  of  tais  insti;ument  is  powerfol,  round,  and  even, 
while  the  action  is  well  balaiiced,  and  enables  the  per- 
former to  obtain  (as  perfectly  -as  any  interposed 
mechanism  will  allow)  nuances  of  expression  as  varied 
■a  the  violinist  produces  out  of  his  violin.  And  hero 
may  be  interposed  that  a  greater  perfection  of  mechanical 
flttmg  and  of  strongth  could  De  obtained  if  Messrs. 
Kirkman  were  to  employ  some  new  kind  of  steel  in- 
vented by  Sir  Joseph  Whitworth,  who  has  entirdr  got  rid 
of  the  air-holes  which  occur  in  steel  castings.  The  semi- 
grand  piano  is  made  upon  a  similar  mode  of  construction 
as  the  grand.  The  bondoir  grand  is  less  expensive. 
The  fiame-work  is  of  cast-iron.  All  the  mtemal 
mechanism  is  thoroughly  well  executed.  Beaembliog 
the  arrangement  adopted  on  the  Continent,  the  bass 
strings,  to  obtain  the  greatest  length  of  string,  aro  strung 
obliquely  above  the  strings  of  the  alto  and  fa^ble  clefs  of 
the  piano.  This  arrangement  is  not  satisfactory,  since 
it  generally  affects  the  tone  of  the  tenor  clef,  and 
unless  some  compensation  is  effected  in  the  disposition 
of  the  sounding  board,  by  which  a  kind  of  reaction  may 
be  created,  a  twangyness  of  tone  is  noticeable.  Messrs. 
Kirkman  are  to  be  congratulated  on  having  surmounted 
this  difficulty,  since  the  tone  of  their  boudoir  grand  piano 
is  throaghout  even  and  pleasant.  The  action  of  each  of 
these  three  instruments  is  a  "  repetition  "  one,  though, 
for  the  matter  of  that,  a  well-coiutructed  action  with  a 
medium  escapement  and  good  check,  provides,  to  an 
average  pianist,  the  means  of  producing  uiat  ropetition, 
which  the  aff«-i/iia»(  "ropetition"  a(^on  professes  to  do 
for  the  beginner  or  indolent  performer. 

7.  Messrs.  Hopkinson's  grand  pianoforte  is  fitted  with  a 
new  action,  termed  "  Hopkinson  s  patent  grand  piano- 
forte action."  It  is  considerably  less  elaborate  than  that 
of  Messrs.  Erards,  and,  in  the  present  instance,  the  touch 
is  well  balanced,  and  secures  an  instantaneous  response. 

8.  One  of  the  first  necessities  for  obtafiiing  an  evenly 
toned  pitino,  seems  to  be  that  the  frame- work  shall  be  of 
such  construction  and  strength  that  the  various  degrees  of 
thestrings'  tensions  shall  not  nneqnally  affect  it.  Perhaps 
the  next  necessity  is  that  there  shall  be  a  firmness  at  the 
point  whence  the  vibrating  portion  of  the  string  starts. 
To  obtain  this,  makers  fit  the  brass  studs  over  which  the 
Btrinp;s  pass  on  to  the  iron  frame-work.  This  operation 
requiresmuchcaro,androaketa — particularly  Qennan  and 
American  makers — are  liable  to  permit  the  strings  to  be 
too  closely  connected  with  the  unyieldingand  compara- 
tively non-communicative  iron  framing.  Hence  the  tone 
of  the  strings  becomes  hard  and  metallic.  Some  may 
consider  such  tone  a  desideratum.  In  Messrs.  Hopkin- 
Bon's  iron  bijou  grand  the  higher  notes  have  rntiter  a 
quality  of  tone  similar  to  that  above  referred  to.  Messrs. 
Hopkinson  show  other  instraments  ;  one,  an  upright 
piano,  made  for  tropical  climates.  The  weight  of  this 
instrument  is  inconvenient,  and  the  price  (200  guineas) 
unnecessarily  made  high  by  ornament,  which  is  called 
the  style  of  Louis  XVI.  The  fiwnework  seems  well 
adaptM  to  insure  an  inappreciable  affection  by  rapid 
TanatioDS  of  temperature.  The  bijou  pianoforte,  £26, 
by  Messrs.  Hopkinson,  is  fitted  with  an  unchecked 
action,  and  the  hammers  are  apt  to  rattle.  The  tone  of 
this  instrument  is  somewhat  weak  and  uneven. 

9.  The  four  pianos  shown  by  the  firm  of  Fleyel  rannot 


be  be  too  highly  praised.  The  merbaniii  in  all  ef  1 
is  well  carried  out  The  tone  is  pleaaant,  aingisg,  i 
powerful,  and  devoid  of  the  "  metalUoisin,"  if  osm  ■ 
say  so,  of  foreign  pianos,  wherein  much  iroa  is 
duced.  Messrs.  Fleyel  use  wrought  isoB  nov, 
of  oast-iron,  as  formorly.  In  their  asnu-gnuad  inatrs- 
ment  Uiey  meet  with  the  difficulty  of  the  tone  iiiflwmH 
by  the  superposing  of  the  lower  strings  OTer  the  wriMif 
ones,  and  the  variation  of  too*  is  p«toei>tibI«  to  mmt 
extent.  In  their  concert  grand,  altbongh  »  {vwasel} 
similar  arrangement  is  resorted  to,  the  Ume 
full,  and  "singing"  thronghont.  In  this 
Messrs.  Fleyel  introduce  their  reeently-perfeetad 
tition  action,  which  seems  to  be  capabls  of  e*qr  rrg*- 
latico,  so  that  the  repetition  may  be  obtained  by  the 
movement  of  the  hammers  a  half,  a  quarter,  or  an  eig^tk 
the  usual  striking  distance.  The  tuning-pin  block  ia  afl 
Messrs.  Pleyel'a  instruments  is  of  wood;  theatriitgspaaa, 
through  brass  studs  fixed  into  the  wooden  Uo^  to  the 
wrought  iron  string  plate  or  mmumtr.  The  HA  to  fmtect 
the  tuning  pegs  is  a  useful  addition. 

10.  M.  Bora  has  a  grand  |nanoforte,  fitted  with  Enrd's 
complicated  but  perfect  action. 

11.  Although  Russia  is  represented  by  a  single  i 
ment,  she  is  to  be  congratulated  that  that  i 
unquestionably  a  fine  one.  It  is  made  by  Mf  ws  1 1.  Sctoodcr, 
of  St.  Petersburg.  The  touch  is,  if  one  may  say  aok  thick 
and  heavy,  but  the  tone  is  round  and  fulL  Sweden,  as 
represented  by  M.  Norberg's  instrument,  cannot  boast  of 
much.  This  piano  is  a  square  one,  with  its  ends  8  shaped. 
The  arrangement  of  stnngs  is  certainly  pictareaqoa ;  cm 
set  radiates  from  the  curved  wooden  brid^  oa  the 
sounding-board  to  the  frame,  while  the  others  radiate  in 
a  different  direction  above  them.  By  this  means,  IL 
Norberg,  in  the  smallest  compass,  secures  as  laag  strings 
as  possible.  The  damping  action  is  an  adaptatioa  cf  tks 
early  form  of  dampers,  and  is  somewhat  cmabersaar. 
The  price  of  the  instrument  is  about  fifty  ponnda,  sad 
considering  this,  as  well  as  a  fairly  easy  touch,  oae  shsi^ 
not  criticise  the  distinguishable  variatian  of  tose  vtiirh 
is  produced  by  the  superposing  of  some  of  the  stnags  ia 
the  manner  to  which  allusion  has  been  made. 

12.  Messrs.  Womum  have  conserved  thoir  erigiBBl 
form  of  consti^ction  of  pianos,  and  use  no  iron  irtiatovo'. 
The  tone  of  each  of  the  instruments  shown  by  then  is 
sweet,  but  hardly  full  or  forcible  enough. 

13.  Messrs.  Chappell's  stndenta'  pianoforte,  with  a 
compass  of  five  octaves  and  a  check  action,  at  the  price  of 
15  guineas,  is  a  very  useful  and  low-prioed  iaatnaaat. 
It  seems  to  have  good  lasting  qualities,  whilst  tka 
workmanship  throughout,  though  not  refined,  is  good. 
Their  upright  pianos  for  warm  climatf  axe  well  coa- 
stmcted  for  wear,  and  have  a  pleasant  tone — ssbs 
metallic  perhaps,  and  a  well-regulated  touch. 

14.  As  respects  novelties  in  the  pianoforte  smtJM.  it 
has  been  a  work  of  some  difficulty  to  select  those  whicfc 
appeared  to  be  worthy  of  mention. 

15.  Major  Oleig  claims  for  his  npright  pjases  tte 
following  principal  features,  which  are  new: — 1.  The 
plan  of  construction  of  the  framing  or  body  of  the  instra- 
ment,  which  has  to  take  the  pull  of  the  strings.  2.  Tke 
sounding-board.  3.  The  string-plate.  Withoat  entering 
into  the  details,  which  would  take  too  much  space,  am 
may  be  permitted  to  say  that  the  coostmeHon  of  lbs 
piano  has  been  carried  out  in  accordance  with  aeiaatiCc 
theories.  Those  parts  which  Major  Gleig  oooecises  it 
necessary  to  make  strong  are  so  massive,  that,  eoDpand 
with  the  works  of  old-^tablished  firms,  they  appear  k> 
have  been  overdone.  Then  can  be  no  donbt  Ikst 
Major  Gleig's  sounding  -  board  possesses  vibralaf 
qualities  superior  to  those  in  ordinuy  instranwnts,  au 
the  increased  length  obtained  in  the  vibrating  scctia 
of  the  string  conduces  to  fuller  and  richer  tone  thaa 
heretofore.  The  coating  of  the  hammeia  is  of  cat 
piece  of  felt,  and  in  this  respect  resembles  the  oostiBg 
adopted  some  time  since,  uid  occasionally  used  by 
Messrs.  Broadwood.    In  future  pianos  Major  Oleig  mi 
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probably  be  able  to  redace  tome  of  the  laviahneas  of 
Iiu  coiutruotion,  and  being  now  sure  of  obtaining  a 
riobly-toned  initrument,  he  may  diminiah,  by  pro- 
ducing at  the  lame  time  a  number  of  initraments,  the 
present  price  of  £84.  The  touch  ia  heavy,  and  the  re- 
Bponae  ii  not  qaick  enough. 

16.  Near  Ma^jor  Gleig's  piano  is  the  violin  piano  of  U. 
Miaitra,  of  Fans.  A  similar  instrument,  by  M.  Baodet, 
'Was  shown  at  Paris  in  1867.  The  present  piano-quatuor 
appears  to  be  identical  with  that  there  shown,  and  pro- 
fosses  to  secure  the  same  results.  The  tone  of  Uie  instm- 
ment  is  grating,  and  so  closely  resembles  at  times  the 
unpleasant  sound  of  the  hotdy-gurdy,  that  one's  pre- 
jodice  for  the  last-iuuned  instrumeot  may  possibly  affect 
•n  opinion  upon  M.  Maitre's  piano-quatuor.  In  any 
circumstance,  the  producing,  by  mechanical  means,  of 
sounds  which  are  supposed  to  take  the  place  of  those 
produced  by  the  touch  of  an  artistic  performer,  seems 
much  at  Tarianca  with  the  tenets  of  art  faith. 

17.  Mr.  Yenables  shows  a  piano  with  four  pedals. 
The  advantage  to  be  obtained  by  usin^  the  four  pedals  of 
Mr.  Venables,  appears  to  be  very  similar  to  those  which 
mnsicians,  at  the  end  of  the  last  century,  were  able  to 
have  when  playing  upon  one  of  Ziimpe  and  Meier's 
piaiKM.  Performeis  on  these  instruments  were  oblisfed, 
in  order  to  obtain  variety  of  ezinessions,  to  make  the  best 
use  tiiey  coold  of  the  nnmatured  system  of  damping  and 
nndamping  by  sections  the  strings  of  the  piano.  The 
so-called  bauo  totttnuto  of  Mr.  Yenables  exists  more  in 
theory  than  in  fact 

18.  Mr.  Holman  is  a  maker  who  has  evidenly  received 
a  suggestion  from  early  instruments.  His  octaTO  piano 
reminds  one  of  the  quadit^  in  tone  of  that  of  the  haipsi- 
chord,  excepting  that,  in  the  latter  instmment,  the 
strings  were  set  in  vibration  by  the  catch  of  a  quill,  and 
in  Mr.  Holman's  piano  they  are  struck  by  a  hammer. 
Tike  action  of  the  pedals  enablee  a  performer  to  procure 
the  ordiBary  tones  of  the  piano,  or  to  add  the  octave 
throughout  4  tolundU.  Some  years  since,  Messrs.  Eiric- 
man  made  a  few  octave  pianofortes. 

19.  Messrs.  Faricer  and  Smith,  of  Flymonth,  exhibit 
a  pianoforte  fitted  with  their  patent  "  transverse  lami- 
nated sounding-board,"  which  Mr,  Brinlay  Bichards 
and  Mr.  Lindsay  Sloper  commend. 

20.  In  condnaing  the  notioe  of  the  pians  section,  it 
should  be  stated  that  the  foreign  pianos  are  remailuble  for 
their  cheapness;  and  further,  uat  no  foreign  countries 
besides  France  and  Russia  have  sent  in  pianofortes  which 
can  be  admitted  to  the  category  of  contributors  of  flrst- 
rate  instruments  or  novelties. 

Habmonicms. 

21.  Hannoniums  are  shown  by  the  following: — ^Messrs. 
Breavington,  Chappell  and  Co.,  J.  B.  Cramer,  Metzler 
and  Co.,  Arthur  Allison,  J.  nnd  J.  Hopkinson,  R.  F. 
Stevens,  Oilbert  and  Bauer,  Charles  Kelly.  (Saude  and 
Son,  8.  Bolfe,  from  Great  Britain.  FromWurtemburg, 
Messrs.  Earcher  and  Kraos;  &om  G^ermany,  Messrs. 
Butheimer;  from  France,  harmoniums  by  Mustel  and 
Alexandre  are  shown  by  Messrs.  Cramer  and  Chappell. 

22.  To  Messrs.  Cramer,  commendation  should  be  paid 
for  their  resdy  appreciation  of  and  desire  to  circulate  what 
is  excellent.  Probably  M.  Mnstel  may  be  considered  to  be 
one  of  the  best  harmonium  makers.  His  instruments  are 
difficult  to  obtain,  since  he  employs  no  labour  or  assistance 
save  that  of  two  of  his  sons.  In  this  respect  he  is  not 
unlike  the  old  makers  of  musical  instruments.  Messrs. 
Cramer  are  successful  in  bringing  over  to  England  a  few 
of  Mustel's  harmonioms  yearly,  but  few,  indeed,  they 

'  are ;  the  number  of  them  can  be  more  frequently  repre- 
*  seated  by  one  than  two  figures.  Alljudgesofharmoninms 
have  unanimously  accorded  to  the  house  of  Mustel  the 
highest  praise  for  their  instruments.  In  the  instruments 
exhibited,  the  chief  feature  is  a  stop,  called  the  "  forte 
expression."  There  are  two  knee  pedals,  which  act 
independently,  one  upon  the  upper  and  one  on  the  lower 
reeds  of  the  instnunents,  so  that  a  performer  deriztng  to 


emphasis  the  treble  notes  and  to  retain  a  similar  quality, 
but  smaller  quantity,  of  tone  in  the  bass  is  here  enabled 
to  do  so.  Heretofbre  a  single  stop  "  expression,"  acting 
simnltaneoasly  upon  all  the  reeds,  has  been  in  use. 

23.  In  M.  Alexandre's  harmoniums  here  shown,  there 
are,  one  on  each  side  of  the  row  of  siapi,  two  stops  called 
"  double  enforcement,"  which  can  be  used  separately. 
These  stops  bring  into  operation  an  additional  set  of 
reeds,  which,  however,  do  not  speak  unless  the  key  is 
entirely  pressed  down.  If  tbe  key  is  half  pressed  down, 
only  the  ordinary  stops  which  may  happen  to  be  out 
Bp«kk.  In  M.  Mustel's  harmoniums  a  similar  effect  may 
be  obtained.  But  here  there  is  no  provision  of  speciiJ 
contrivance.  The  perfection  of  the  mechanism  for 
raising  the  pallets,  which  permit  the  passage  of  air  to  the 
reeds,  is  such,  that  when  a  combination  of  stops  is  in  use, 
a  slight  pressure  of  the  key  will  allow  the  air  to  pass  to 
only  the  reeds  which  are  mst  in  order  of  arrangement, 
and  the  others  produce  no  sound  until  the  key  ia  entirely 
pressed  down,  and  thus  the  pallets  become  opened  for  the 
passage  of  air  to  all  the  reeds  in  use.  For  the  performance 
of  passages  in  which  the  melody  should  predominate 
and  the  accompaniment  made  subservient,  this  double 
touch  is  a  useful  accessory.  Both  in  Messrs.  Mustel's 
and  in  Messrs.  AUxandie's  instmments  the  tone  is  sweet 
and  organ-like,  and  tbe  Mticnlation  rapid  and  distinct. 
The  other  harmoniums  which  call  for  special  mention  are 
those  by  M.  Trayser,  of  Stuttgart,  imported  by  Messrs. 
Hopkinson,  and  the  American  organs,  which  are  in 
zeaUty  harmoniums. 

24.  It  will  be  found,  in  the  instruments  made  by  M. 
Trayser,  that  the  mechanism  is  thoroughly  well  done. 
His  reeds  are  made  of  a  metal,  the  composition  of  whioh 
is  known  to  the  maker  only.  It  is  flexible,  and  with- 
stands ahncst  any  amount  of  bending,  thus  the  voicing 
of  the  tongue  can  be  easily  effected,  and  an  injniy  to  the 
tone  from  an  extra  pressure  of  wind  or  concussion  can 
quickly  be  rectified.  The  mechanism  connected  with  the 
keys  and  the  reeds  is  fitted  by  a  hinge  over  Out  bellows, 
and  opens  with  the  greatest  ease,  and  in  a  simple  manner. 
This  is  a  manifest  superiority  over  those  harmoniums  in 
which  the  worin  are  so  fitted  and  screwed  down,  that  it 
may  be  a  labour  &l  a  quarter  of  an  hour  or  more  to 
accomplish  what  in  Messrs.  Trayser's  instmments  takes 
half  a  minute.  As  respects  finish  of  workmanship, 
these  harmoniums  are  like  M.  Mustfel's,  and  this  is  to 
be  accounted  for  by  the  fact  that  Mnstel  and  Trayser 
were  fellow-workmen  in  the  same  fuctoiy,  prior  to  each 
of  them  starting  a  business  of  his  own.  Messrs.  Hopkin- 
son are  the  importers  of  'IJrayser's  harmoniums  for  the 
United  Kingdom,  and  it  is  due  to  their  suggestions  that 
improvements  have  been  made  by  Measis.  I'rayser  in  the 
manu&cture  of  harmoniums,  especially  in  those  destined 
for  England.  The  quality  of  time  in  these  harmoniums, 
which  are  low-priced  considering  the  results  obtained,  is 
rich  and  organ-like. 

25.  The  tone  of  the  American  organs  is  generally 
round,  and  fuller  than  that  of  the  usual  harmoniums. 
Ihey  are  calculated  to  last  longer  than  the  usual  har- 
moniums. The  price  of  the  insfamment,  by  comparison, 
is  therefore  high.  The  air  is  sucked  in  through  the 
reeds  frxmi  above,  while  in  the  ordinary  harmonium  the 
wind  is  forced  through  them  from  bianeath.  Messrs. 
Cramer,  Breavington,  Metiler,  Lucas,  and  Collins 
show  this  class  of  instrument,  which  is  imported  from 
America.  The  stop  "vox  humana"  is  an  effective 
one  when  introduced.  It  is  a  fim  which,  rotating 
above  the  reeds,  renders  the  quantity  and  supply  of 
the  oir  to  be  sucked  in,  irregular,  hence  the  tone  pro- 
duced partakes  of  a  tremolo  quality.  Messrs.  Cramer, 
besides  diowing  imported  iiistruments,  exhibit  some 
made  at  their  own  foctory  by  American  workmen.  In 
one  of  their  home-made  American  organs  they  have 
introduced  a  stop  called  the  "  basso  niolongo,"  which  is 
a  mechanical  contrivaaoe  acting  only  upon  the  lowest 
notes  in  the  bass,  for  sustaining  a  note,  or  any  number  of 
notes,  withinthecompasa  effected.  By  striking  some  other 
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note  also  with  the  compaas  fhoae  which  were  held  down 
are  at  once  releaami,  and  the  note  last  struck  hecomes  the 
•nstained  one.  Thu  is  nsefol  in  the  performance  of  pedal 
passages. 

26.  To  their  harmonioms,  made  upon  the  nsnal 
principle,  Heesrs.  Cramer  hare  added  a  stop  called  the 
"petite  expression."  In  the  case  of  the  ordinary  "ex- 
pression "  stop  the  air  from  tiie  hellows  is  diverted  from 
the  wind  reserroirs,  and  made  to  act  directly  npon 
the  reeds.  This,  in  some  instances,  prodaces  a  detri- 
mental effect  upon  the  vibratinf?  tongues,  which  may 
be  of  Buch  metal  or  strength,  that  an  undae  pre»snre 
quickly  puts  them  out  of  order.  By  the  "  petite  ex- 
pression the  effect  of  tone  by  the  wind  acting  direct  on 
to  the  reeds  is  obtained,  but  the  risk  of  injury  is  lessened, 
as  half  the  wind  only  is  allowed  to  act  npon  the  retds, 
whilst  the  other  half  is  made  to  go  into  the  wind 
reservoir. 

27.  Messrs.  Cheppell  have  instigated  M.  Alexandre  to 
make,  particularly  for  the  English  market,  a  new  organ 
harmonium,  with  a  compass  of  five  octaves,  for  six 
guineas.  This  is  a  decided  improvement  npon  the  former 
small  harmonium.  He  tone  is  full,  and  is  unaffected 
hy  the  kind  of  "  buM  "  which  is  not  nni^equently  to  be 
heard  issuing  from  cheap  instntnetafs.  Trie  reeds  are 
fitted  with  a  broader  tongue,  and  voiced  Upon  a  new 
system.    The  articulation  is  (airly  rapid. 

28.  Mr.  S.Rolfb's  harmonium  is  an  instmment  intended 
toT  four  pairs  of  hands.  Opposite  the  ordinary  finger- 
board is  a  set  of  keys  of  two  octaves  with  a  flute  stop, 
«nd  at  eadi  end  are  n-spectively  two  octaves  of  keys  with 
a  clarionet  stop  and  a  bassoon  stop.  The  instmment  sent 
to  the  Exhibition  was  apparently  out  of  order. 

29.  Mr.  Oilbert  L.  Bauer's  harmonium  has  a  pleasing 
tone. 

80.  Mx.  G.  Kelly  claims  to  hare  produced  a  novel  and 
improved  swell  action.  The  usual  swell  action  in  bar- 
moniums  is  like  a  Venetian  blind,  with  flaps  c^  wood 
fitting  closely  together  over  the  reed  box.  A  pressure 
of  the  swell  pedal  raises  the  flaps  much  or  little, 
according  to  the  strength  of  the  pressure ;  thus  the 
sound  either  has  a  comparatirely  large  or  small 
space  to  emerge  from.  In  Mr.  Kdly's  harmonium, 
the  swell  action  is  obtained  by  two  slabs  of  wood, 
which  slide  one  abore  the  other.  Both  are  peribrated 
with  boli-s  of  an  oviform  shape.  The  pedal  connected 
with  these  two  slabs  of  wood  moves  them,  so  that 
flie  oiifices  of  the  under  one  may  correspond  pre- 
cisely with  those  of  the  upper  one,  thus  giving  to 
the  sound  the  larger  means  of  exit,  or  they  may  rorm 
a  small  aperture,  and  so  reduce  the  quantity  of  the 
sound.  This  is  a  more  complicated  action  than  the 
usual  swell  action,  already  described,  but  possesses 
qualities  peculiar  to  itself,  useful  in  producing  certain 
effects.  By  an  improved  arrangement  of  flie  wind 
reservoirs  and  the  reeds,  a  quick  articulation  is  obtained. 
Mr.  Kelly's  instruments  are  not  expensive.  The  quality 
t>f  their  tone  is  fairly  good. 

61.  Mr.  Claude's  barmoninm  is  a  handsome  instru- 
ment, well  made,  and  with  a  quick  articulation. 

Okoams. 

82.  From  Great  Britain  there  are  nine  makers  and  im- 
]porters  who  exhibit,  as  follows:' — Messrs.  Cramer, 
Alfk'ed  Monk.  Bichard  Brown,  Bryceson  Brothers, 
Bpeechly  and  Ingram,  Bishop  and  Starr,  Henry  Jones, 
Bevington,  Chappell. 

18.  From  Germany :— Messrs.  E.  P.  Waeloken,  whoss 
Hgents  in  Sngland  are  Messrs.  Imhof  and  Mukle. 

84.  Mr.  Jones's  organ  is  the  largest  and  most  important 
Instrument  of  this  clnss.  Unfortunately,  it  was  placed 
Ita  the  south  gallery,  and  a  foir  opinion  of  its  power  could 
not  he  fbrmed.  It  has  three  complete  manuals  and  an 
Independent  pedal  organ.  The  mechanical  mnVempnts 
are  made  of  mahogany  and  wrought  iron,  polished  or 
btiriiish'-d  in  every  working  yart,  bi  ei  sure  freedom  and 
lightness  of  action,  whileleatherandcluthareintroduced  to 


prevent  rattlings,  ttxs.,  which  miglit  arise  in  certain  pola 
I'he  great  organ  has  nine  stops,  the  swell  organ  mrtt. 
choir  organ  nve,  and  the  pedal  organ  five,  xlieia  sa 
fire  couplers,  a  tremulant  acting  npon  the  rwdl,  tb« 
composition  pedals  to  great  organ,  and  two  to  tbe  B«d. 
The  selection  of  the  stops  is  such  tiiat  tbe  org*^  if  si- 
mirably  adapted  for  all  classes  of  mnmc  Tne  finart  i 
of  Tarnished  deal,  and  bright  metal  pipea,  the  >>e*>M 
appearance  of  which  bears  testimony  to  the 
mixture  of  the  metals  used  in  their  prodnctSon. 

86.  Next  in  size  and  importance  ia  the  organ  by  J 
Inihof  and  Mukle.  In  this  instrtiment  tbet«  are  tvi 
manuals,  with  seven  stops  to  one  and  fire  to  fte  oikt 
The  pedal  organ  has  three  stops.  Tliere  ate  Asm  ne- 
bination  pedals,  and  a  pedal  for  the  general  sweB,  wlzi 
incloses  the  whole  organ  except  the  pedal  stops. 

86.  The  key-boards  are  placed  away  from  the  iialn- 
ment,  so  that  a  performer  accompanying  a  choir  bs  fti 
advantage  of  seeing  his  singers.  The  system  of  btowiafs 
somewhat  unusual.  It  is  thus  described  Vy  &•  nau- 
factnrers : — I'hey  have  done  away  ^with  Mlua%  tal 
have  introduced  a  wooden  case  witk  two  diviiiaK 
which  contain  two  lids,  made  airvtight  in  tbe  betdn 
so  that  when  either  of  the  two  divisiona  ia  nearly  ta^ 
the  weighted  lid  is  pulled  up,  and  the  wind  rabei  a 
from  below ;  but  while  the  process  of  filling-  is  goiaria, 
that  division  is  entir^  disconnected  from  the  sap]i9  ' 
wind  to  the  organ,  llins  the  mannfa tAul ei  a  daa  M 
this  gets  rid  of  the  incgularitit^  of  supi^y  of  visi 
which,  occurring  at  times  from  bellows  wuaied  ia  Ht 
otdinary  way,  have  a  detrimental  effeut  upon  tiw  ksa 
from  the  pipes  which  are  speaking. 

87.  Messrs.  Bishop  and  Starr's  organ  is  tSiown  to  eB» 
plify  how  space  may  he 'economised  in  the  arrangosot 
of  the  pipes  and  manuals.  The  actaal  gujuiiil  ^s^ 
occupied  is  small  in  proportion  to  tbe  wall  spaee. 

88.  Tbe  electric  organ,  by  Messrs.  Bryceson,  is  solitk 
as  the  general  public,  for  the  first  time,  mayinttB 
themselves  of  the  way  in  which  the  coninnuiitalius  le- 
tween  the  key-board  and  the  organ  is  effected.  ByttA 
application  of  electricity  for  mnsical  porpoaes,  Miaii 
Byceson  are  enabled  to  construct  instt  uments  so  M 
ike  pipes,  ftc,  of  an  organ  may  be  at  tbe  west  eat  if  a 
church  while  the  organist  plays  npon  tnanaals  «lid 
may  be  placed  at  the  enst  end.  With  Bcnm-ly  ia 
wires,  carefully-adjusted  connections,  and  a  cub 
strength  of  battery,  certainty  of  reaponsefrootbeetga 
is  obtained. 

89.  Other  orgsns  which  are  shown  call  for  no  tftoL 
remark.  They  are  chiefly  small  and  low-pticcd  iaans- 
ments. 

Warn  ImravKSHTS  (Bbass  akd  WooBai). 

iO.  This  section  of  the  Exhibition  is  but  smaOynpt- 
sented.  Tbe  exhibitors  are— Mtrsara.  Bndiill,  Chite.  mi 
Co.,  8.  Arthur  Chbppell,  Distin  and  Co.,  Kenny,  Ma. 
and  Co.,  Keith  Prowse,  Boosey  and  Co.,  J.  and  B.  &*■ 
from  the  United  Kingdom.  Messrs.  Ahlbeig  and  Otit*- 
from  Sweden. 

41.  Messrs.  Budall,  Carte,  and  Oo.  make  all  ob^^ 
display  6f  instruments.  The  collection  inrladesipedte* 
of  tbe  best  workmanship  in  military  brass  instnaaA 
clarionets,  hautboys,  flutes,  £c.  Since  M.  BoiiiB  aV 
his  pat«nt  to  Mears.  Bndall  and  Carte,  they  have  wtk 
many  additions  and  improretaents  to  this  spedetof  tih 
Mr.  B'Ovly  Catte,  a  member  of  this  Ann,  has  p^9 
much  attention  to  this  bmnch  oT  mnsical  instiMtf 
making,  and  has  had  made  gold  alid  silver  Arts.  & 
appears  that  the  sold  fluto  produces  the  best  tcaua.  Tb 
is  accounted  for  tiy  (he  closeness  of  tbe  ttetalasii) 
malleability,  both  of  which  aid  the  preciaHD  cf  i* 
delicate  work  required  in  forming  the  bead^ioiat.  ft 
D'Oyly  Carte  has  described  the  featorea  of  8.  Ikttm'' 
flute  in  the  following  tertas: — "The  naw  eyKadfr  I* 
is  the  reverse  in  its  constrocSota  of  the  0«iB>a  « 
conical  Bute.  In  this  instmment  tba  nal*  pA 
or  body,   upon   which   the   flnget-hoks    are  ^soA 
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i«   a  ejrlindsr,  while  the  heHd-joint,  on  which  is  the 
mouth-hole,  ia  conical,  tapering  towards  the  top  end 
of  _th«  flute.^   But  the  curious  and  essential  condition  of 
this  head-joint,  and  apoa  which  the  beauty,  rolume,  and 
mellowness  of  its  tone  depend,  is  that,  although  conical. 
it  ia  not  a  direct  cone  or  straight  taper,  but  must  ussume 
the  shape  described  by  •  stone  thrown  from  a  sling  or 
the  hand  as  it  neaxs  the  ground,  and  is  known  as  a 
seobon  of  a  parabolic  carve.    Unless  the  head-juint  is 
aade  of  a  tube  formed  of  this  cnrre  in  a  certain  degree, 
aad  if  it  be  more  or  less  cnrred,  the  sounds  will  he  more 
or  less  harsh,  or  hollow  and  unmusical."      The  flute 
shown  by  Messrs.  Boosey  and  Co.,  which  is  constructed 
on  "  RaddlSe's  model,"  has  the  merit  of  combining,  to 
A  great  extent,  the  advantagne  of  tone  and  intonation  of 
the  new  order  of  flutes  with  the  smallest  chnnge  from 
the  old  system  of  fingering.    Amongst  the  clarionets  is 
one  called  by  Mr.  Carte  the  "  Clarionet  of  the  Future." 
This  appelUtion  ia  presumably  (jivento  it,  as  thefingering 
i»  rmy  different  to   that   in    use.     It   will,    therefore, 
reqnire    some    years    before     its     adoption    can    be 
Keneral.      The  mechanism  for  stopping    the   holes  Ht 
first  sight,  seems  intricate.    Besides  flnely-finishi^  silver 
bugles  and  comets,  Messrs.  Bndall  and  Carte  exhibit 
some  military-hand  brass  instrum'-nts.    In  the  constme- 
tion  of  brass  piston  instruments  it  has  been  a  matter  of 
■ome  difficulty  by  some  m  iker8.notsufficient1y considered, 
to  remedy  the  weak  and  incorrei'.t  tones  which  issue  from 
the  piabm-tubes  when  in  operation.     This  iraperfectiira 
18  almost  entirely  done  away  with  in  Messrs.  Rud>tll  and 
Carte's  new  instruments  to  which  pistons  are  attached, 
invented  bj  Mr.  O  ttes,  of  Birmingham.    The  pessnge 
far  the  air  in  theHO  pistons  is  said  to  be  as  cle>tr  and  free 
aa  in  the  main  tube  of  the  instrumHut.  and  the  testimony 
of  well-known  performers  to  the  excellent  tone  produce- 
able  from  these  instruments  confirms  the  correctness  of 
ths  assertion. 

42.  Tiirtshowof windinstramentsbyMeasrs.S. Arthur 
Chappell  and  Co.  is  confined  solely  to  military  band 
brnaa  instruments.  All  of  them  are  made  by  Messrs. 
Antuine  Courtois.  and  are  notable  for  their  uar>-ful  work- 
manship, and  for  the  excfllKnt  quality  of  the  metal 
employed.  This  metal  has  the  advantage  over  ordinary 
metal  ased  for  wind  instruments,  of  being  reparable 
when  parts  of  the  instrument  may  be  too  much  worn, 
and  it  is  not  liable  to  fl>tws  or  crHcks.  M.  Conrtois, 
yrorking  to  overcome  the  defective  intonation  so  common 
in  piston  instmments,  has  added  to  some  of  his  tenor 
lioms  and  eaphoniams  a  fourth  piston.  A  cornet,  with 
the  "  echo  attxohment,"  is  exhibited.  By  means  of  a 
waive,  the  sound  can  be  diverted  from  the  ordinary  bell 
into  this  echo  attachment,  which  confines  the  sound, 
Teduring  its  penetrating  power  very  coneidrrablr.  A 
•indent  by  this  means  can  practise  in  a  house  withont 
annoying  other  inhabitants  of  it.  The  echo  8tt«chment 
is  uln>  useful  in  produdng  in  orchestral  music  subdued  | 
tones. 

48.  Messrs.  Distin  and  Co.,  in  their  collection  of  in- 
struments, have  shown  the  various  portions  of  pistons 
and  tubes  in  process  of  mannfactnre.  The  "  pa'tent  light 
■valve"  is  a  feature  in  Messrs.  Distin's  instruments. 
It  conduces  to  a  uniformly  true  intonation  of  the 
notes  of  the  two  classes  termed  "fingered"  and  "  open." 
For  the  performance  of  vocal  music,  Messrs.  Distin 
have  recently  made  a  ballad  horn,  which  is  highly 
spoken  of,  both  by  amateurs  and  profe8si<in>ilii.  In- 
struments such  as  the  slide  trombone  and  ordinary 
French  horn  are  being  superseded  in  military  bands 
by  pistoned  instruments  of  a  similar  character. 
In  the  slide  trombone,  as  is  well  known,  the  accuracy  of 
intonation  depends  upon  the  correct  ear  ot  the  performer, 
who,  by  movrng  the  slide,  sharpens  or  flattens  a  note,  in 
the  same  way  that  a  violinist  produces  a  similar  effect  by 
the  slightest  movement  of  his  finger  on  the  strings. 
Hence  it  is  necessary  that  a  performer  of  the  slide  trni- 
bone  should  be  a  fair  musician.  Of  tile  French  horn  the 
«ame  is  the  oaas.    The  convctness  of  the  "sbot"  notes 


depends  upon  ths  proper  adjiutment  of  the  hand  in  the 
bell  of  the  instrument.  Messrs.  Distin  state  that  their 
"tenor  cor"  combines  the  mellow  tone  of  the  French 
horn  with  the  fulness  of  the  "  tenor,"  and.  the  fingering 
is  the  same  as  that  of  the  comet.  A  want  ia  here  said  to 
be  supplied  to  military  bands  in  which  the  difficulty  of 
obtaining  performers  on  the  French  horn  has  been 
felt.  The  low-priced  instruments  shown  by  this  firm 
>ire  well  made,  and  us^ul  for  schools,  factory  hands, 
students,  &c. 

44.  The  instmments  sent  by  Messrs.  Boosey  ate  merely 
a  small  collection  of  the  nsnal  military  brass-band  instm- 
ments which  they  supply  to  the  army  and  navy,  ftc. 
There  are  also  a  few  flutes,  made  upon  M.  Bochin's  model, 
and  after  the  model  of  a  flute  played  upoh  by  the  late 
Mr.  Pratten. 

45.  Messrs.  J.  R.  Glen  show  a  case  full  of  melody 
chnnters  and  bagpipes  ot  three  or  four  nzes. 

46.  The  foreign  instmments  are  low-priced,  eepeoislly 
those  of  Messrs.  M.ihiUon,  of  Brassels,  whose  workman' 
ship  is  good.  They  exhibit  a  trumpet  in  wood,  to  show 
that  the  material  has  no  influence  on  the  sound.  The 
tone  of  this  instrument  is  more  briliant  than  might  be 
expected,  but  it  can  hardly  be  said  to  possess  that  ring 
or  stradency  of  tone  which  are  the  fsHtures  of  metal 
trumpets.  Messrs.  Ahlberg  and  Ohlston's  instruments 
are  of  gillow  bmss.  There  are  one  or  two  specimens  of 
the  now  somewhat  ;>««»"  cylindnr"  instmmeots.  The 
instru  neuts  in  the  French  section  call  fur  no  special 
remark.  The  smxUness  of  the  collection  is  not  worthy 
of  sn  musical  a  nation  aa  the  French,  nor  of  the  Exhi-, 
bition. 

47.  There  are  a  fcwmilitary  drams,  such  as  the  grmuUi 
eauset  and  8t<le  drum  ;  also  a  fnw  kettle  drums.  Those 
sent  by  English  flruis  aru  the  best  manufaotated.  The 
skin  employed  by  Messrs.  Potter  seems  thick,  and  the 
sound  obtiined  from  the  kettle  drums  is  perhaps  too 
toneless,  although  powerful.  Hanson's  patent  metal- 
headed  drum  is  struck  with  sticks,  the  tops  of  which  are 
of  hard  vnlcaniaud  india-rubber.  It  is  exhibited  by 
Chas.  Atkins  and  Co.  Th«  novelty  claimed  is  the  use  of 
"metal,"  instead  of  "parchment"  or  "vellum,"  for  the 
head  of  the  drum,  and  a  simple  mechanism  in  the  place 
of  the  hoops,  cords,  and  screws  hitherto  used.  If  proof 
against  damage  £h>m  exposure  in  rain,  Ac,  it  is  not 
unlikniy  to  become  an  eooBOmical  instrument  for  adop- 
Uon  in  military  bands. 

Bowed  SnUNOin)  Ixstkvments. 

48.  Dr.  Stone.  Mr.  Philip  Richards.  Mr.  John  Day, 
Messrs.  Keith.  Prowse,  Mr.  Georges  Chanot,  aadl  M. 
Charles  Boulangier,  exhibit  stringed  irutraments,  under 
the  denomiaatiun  of  British  exhibitets. 

49.  Messrs.  Heidegger  send  ooesr  two  s(>eeiaa«is  from 
Bavaria,  and  Messrs.  Anton  Luts  fiiem  Aastria. 

60.  France,  which  owns  oeiebrated  makers,  such  as 
Messrs.  Oaad  and  Bemardel,  Minment,  sad  VailiaaoM^ 
is  not  represented  ntall. 

6L  Mr.  John  Day's  violias  are  made  after  ibm  models 
of  A.  Str»divariaa  and  J.  Guamnns.  The  weod  isef  «*• 
oellent  quality,  and  the  varnish  closely  resembles  in  ap> 
pearance  that  of  the  old  Tsmish.  The  imitation  of  yeats 
of  wear  is  clever.  The  price  of  these  instruments  is 
somewhat  hi^fh.  M.  Chanot'a  copy  of  aa  old  ais-striag 
viol  by  Jean  Karlmo  is  faithfully  esriiid  «at,  timagh 
instead  of  six.  M.  Chanot  pnta  four  strinics,  and  c«lls  the 
instmment  a  viola.  For  a  vida  it  k  ot  large  sise,  bat 
tke  tone  of  it  is  said  to  he  soaoroos.  and  saperiorts  what 
is  generally  obtained  from  the  ordinary  vida.  The  ta- 
straments  by  M.  Charles  Boalaagier,  a  Freiuih  maker 
resident  in  Englaad,  are  careCally  mii».  The  woo4  i 
well  selected,  and  the  eootovr  of  bis  model  (a  Stradi- 
varias)  closely  copied.  His  violoooello  is  somewhat  ftsry 
iovaraidi;  when  the  iastmatent  wasnsedatoaeef  Hw 
recitalsen  massed  iastmmswts  ia  the  AllMsrt-lMll,  tke 
(ene  of  it  was  ptrmooaced  higUv  mtisfactary. 

62.  Dr.  Stone's  double-baas  has,  like  the  ttsafcb  fcMSOS 
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nMd  in  militaiy  bands  abroad,  on  additional  C  C  C 
stringy. 

63.  The  instmmenta  shown  by  Menia.  Keith,  Frowie, 
are  apparently  of  French  manuiactare,  pooaibly  from 
Hireconrt. 

64.  M.Auton  Xante's  instnuneate  are  good-looking  and 
moderately  priced.  No  opportunity  preaented  ite^  xor 
forming  an  opinion  of  their  tone.  . 

£5.  Mr.  Philip  Richards  shows  three  violins,  two  after 
Gnamerins  (it  is  not  stated  which  member  of  the  family), 
and  one  after  A.  Stradivarios  in  his  "  Amatisi  "  period. 
The  Tarnish  of  these  instruments  is  not  good,  when  com- 
pared with  the  ancient  preoedents  they  profess  to  be  re- 
prodoctions  of;  it  is  unevenly  put  on  the  surface,  and  has 
an  unpleasant  gaudy  orange  colour. 

66.  One  class  ofmuaical  appurtenances  of  importance  is 
altogether  unrepresented  at  the  Exhibition,  viz.,  that  of 
fiddle-strings.  The  great  importance  which  they  possess 
a*  mnaical  mediums  should  sorely  have  entitled  them  to 
some  considetatian.  It  appears  that  modem  violin- 
makers  content  themselves  with  strings  made  in  a  Und 
of  hap-haaard  way  from  the  necessary  materiids  obtained 
from  well-fed  sheep.  The  Neapolitan  aheep  undoubtedly 
provide  the  bestmaterials,  their  diet  being  less  fat-creative 
than  that  of  their  northern  brethren.  Hence  it  is  that 
strings  from  Naples  are  the  most  highly  esteemed.  But 
even  these  are  constructed  without  much  consideration. 
The  irregularities  of  the  materials  are  rubbed  away  only 
to  obtain  an  evon  surface.  -  No  provision  is  calculated  for 
to  compensate  for  the  variations  which  naturally  oocur 
in  thu  various  lengths  of  material  which  compose  an 
entire  string ;  and  as  regards  the  wire-oovei-ed  string, 
little  if  any  attention  is  paid  to  the  proper  width  that 
tbo  covering  wire  should  be,  or  to  the  careful  adjustment 
of  tike  wire,  so  that  it  may  not  be  twined  round  too  closely 
or  too  broadly.  It  may  be  sntisfactory  to  knuw  that  U. 
Vnillaume,  of  Paris,  whuserefined  workmansbipin  violins 
B<  ems  likely  to  rival  Stradivari ua,  of  whom  he  is  a  sincere 
disciple,  is  paying  great  attention  to  the  construction  of 
strings. 

HiseBLLANBors  Ihbtkvhents. 

67.  Under  the  classification  of  miscellaneous  instm- 
mrTits  may  be  placed  musical-boxes,  shown  by  Messrs. 
tailUrd-Vaucher,  Fils ;  Nichole,  Frerea,  imported  by 
Messrs.  Eeitb,  Prowse,  and  Co. ;  some  concertinas, 
by  Sir  Cbarlea  Wheatstone,  £.  Cbidley;  an  accor- 
dion, by  C.  F.  Zimmerman;  cithers,  by  M.  Anton 
Lntz  and  Anton  Kiendt;  pigeon  whistles,  to  scare 
away  vultures,  lent  by  Lady  Dorothy  Nevill;  and 
an  instrument  called  the  diapason.  ^Hiis  last-named 
consists  of  a  series  of  lactal  tongues,  similar  to  those 
used  in  musical-boxes,  ^nd  is  designed  to  assist  a 
tuner  in  tuning  a  piano.  The  specimen  shown  appeared 
to  be  somewhat  out  of  tone,  and  the  tone  of  the 
bass  tongues  nncertain.  Until  this  dass  of  instrument 
can  be  s«  regulated  that  the  truth  of  its  tones  may  be 
depended  upon,  it  seems  to  be  a  qnestion  ^  in  its  present 
state  it  justifies  the  title  given  to  it. 

86.  In  c(>iiclnding  these  notes,  it  should  be  stated  that 
the  collection  of  information  has  been  a  work  of  some  diffi- 
culty. The  insignificance  of  most  of  the  instruments  as 
mmital  instruments  added  to  the  difficulty.  It  was  hard 
to  draw  the  line  in  such  a  collection  between  instruments 
made  for  the  promotion  of  art  and  those  made  for  the 
promotion  of  commerce.  As  respects  the  French  section, 
it  is  beyond  Comprehension  why  so  musical  a  nation 
■honld  be  ao  ill-Tepreaented.  Even  the  limited  number 
of  instruments  from  France  proves  that  her  best  piano- 
forte makeia  do  not,  like  ours,  object  to  oontribntuig  to 
exhibitions.  Surely  makers  of  other  instruments  conld 
Itave  been  induced  to  come  to  the  fore. 

£9.  One  lesson  is  undoubtedly  to  be  learnt  from  the 
present  collection.  It  ia  that  there  stiU  remains  the 
opportunity  for  presenting  to  the  public  as  complete  an 
exhibition  of  first-rato  modem  instruments  as  that  of 
andsnt  musical  instruments  which  were  shown  at  tlie 
Sqath  Kensington  Museum. 


ON  THE  PBEVENTION  OP    AND   IISAHB  « 
ARRESTING  PUTKKFACTION. 

The  following  is  an  abstract  of  a  series  of  papen  re: 
before  the  Royal  Society,  by  Dr.  F.  Grace  Guiei^ 
F.R.S.,  and  which  give  the  results  of  a.  very  impnU 
series  of  experimenta : — 

Ow  PrTBxrAenoK. 

This  paper  is  intimately  connected  wiili  tliOM  I  kn 
already  published  on  proMplaamic  life  and  the  infineaa 
it  exerts  on  putrefaction. 

I  have  already  shown  that  when  albumen  from  a  an- 
laid  egg  is  introduced  into  pure  diatiUed  water,  and  am- 
municaiion  with  the  atmosphere  pre  vented,  protopUtaii 
life  does  not  appear.  If  the  siuna  solution,  however, )» 
exposed  to  the  atmosphere  for  from  filteeii  to  funj-in 
minutes,  minnto  globular  bodies  appear,  having  as  is- 
dependent  motion,  wbigh  I  denumiiiate  mooada.  1^ 
time  required  varies  according  to  the  time  of  the  jui. 
the  amount  of  moisture  present  in  tlie  atmosphfrc,  ud 
the  temperature. 

Although  M.  Pasteur  haa  already  notioed  tb 
meteorological  conditions  which  influence  that  life,  ^ 
has  not  noticed  the  extraordinary  rapidity  with  «Li^ 
the  fluids  are  impregnated,  and  that  this  inipregii«u.<s  > 
proportional  to  the  surface  exposed. 

On  the  18th  of  May,  1871,  two  portions  of  albasia, 
measuring  400  grains,  were  placed,  the  one  in  a  \)MrVi» 
having  a  diameter  of  f  inch,  the  other  in  a  test-gka 
which  at  the  surface  ot  the  liquid  had  a  diameter  ot '. 
inches.  In  the  tube  vibrios  appeared  after  twelve  itjt, 
whilst  in  the  glass  only  five  days  were  required  far  Uis 
development.  If  in  place  of  pure  diatiUed  waUr  'it 
water  kUpplied  by  the  Manchester  Corporation  (whKiii 
'  one  of  the  purest  waters  in  England)  was  used,  the  ts* 
'  required  for  the  development  of  vibrioa  in  a  test-tsk 
wus  only  twenty-four  hours. 

Tht^se  experiments  prove  that  the  rate  of  devdopsio: 
of  vibrio-life  is  iuttuenced  by  the  extent  of  snr&ce  a- 
posed. 

M.  Pasteur  has  already  demonstrated  that  oxygta  ii 
essential  to  the  life  of  the  Mucediaee,  but  1  am  but  «*a> 
that  it  has  been  proved  that  this  gaa  ia  neoessaiy  te  tte 
exibtence  of  vibrio-life. 

In  the  hope  of  throwing  some  light  on  this  subject 
the  following  experiments  were  raaae : — 

Into  each  of  tivo  glass  bulbs  equal  volumes  of  aaolst'S 
of  albumen  in  Manchester  water  were  placed,  aod  Ui 
first  left  in  contact  with  the  atmosphere  tor  twentjr-uw 
hours,  after  which  the  ends  of  the  tube  were  henneaali; 
s&iled  about  2  inches  on  each  side  of  the  bulb.  iSM 
passing  oxygen,  hydrogen,  nitrogen,  and  carbonic  ail 
over  the  other  four  solutions,  the  tubes  wen  !<• 
hermetically  sealed.  These  tubes  were  kept  dostd  kr 
twenty-seven  days,  during  which  it  was  obaervcd  tU 
the  albumen  in  the  bulb  containing  oxygen  uf/ve)^ 
became  turbid,  then  the  one  containing  air,  wluk  IM 
other  three  remained  clear.  Alter  this  periud  xiu  tab* 
were  broken  and  the  contents  exauuned.  A  Isq* 
quantity  of  vibrio-life  was  found  in  those  mitiT'I 
oxygen  and  common  air,  whilst  those  containing  aimctk 
carbonic  acid,  and  hydrogen  contained  very  tav 
quantities,  that  with  hydrogen  the  least, — thus  prvrjf 
that  oxygen  is  an  essential  element  to  the  productiu  al 
putrefactive  vibrios. 

In  further  support  of  this  view,  I  may  state  that,  ante 
certain  conditions,  these  animalcules  produce  sac^  « 
•mount  of  carbonic  acid  and  other  gasea,  as  to  eieMt 
oxygen  to  soch  an  extent  that  their  own  dsiehipauM 
and  life  are  impaired. 

This  is  easily  proved  by  taking  albmnen  fbll  4 
animalcules,  but  not  emitting  any  potrid  odoai;  sal 
placing  it  in  test-tubes,  closing  soma  and  leaving  <i(k« 
open.  If  these  tubes  are  examined  after  a  fow  waek^  it 
will  be  observed  that  in  those  left  in  the  air  lils  km 
much  increased,  and  they  emit  a  vary  patxii  i 
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iirliilat  the  life  in  Hie  closed  tnbea  not  only  has  not  in- 
creased, bat  appears  to  ^  in  a  dormant  oondition ;  for 
if  the  corks  ore  removed,  and  the  fluid  again  comes  in 
contact  with  the  oxygen  of  the  air,  its  activity  returns. 
7he  albumen  also  in  the  closed  tubes  does  not  emit  any 
putrid  odour. 

M.  Pasteur  has  also  fonnd  that  oxygen  ivas  necessary 
to  the  Tibrios  of  putrefaction,  although  the  same  gas 
deetroyed  those  produced  in  batyrio  fermentation ;  but 
lie  has  not  made  any  experiments  to  show  that  the  pro- 
daots  emitted  by  such  vibrios  are  prejudical  to  their 
development,  and  even  to  their  power  of  locomotion. 

Having  stated  above  that  uquids  exposed  to  the 
atmosphere  become  impregnated  with  monads,  I  will  try 
to  describe  their  gradual  development  into  vibrios,  and 
their  ultimate  transformation  into  microzyma. 

A  few  hours  after  the  albuminous  fluid  becomes  im- 
pregnated, the  monads,  which  have  a  diameter  of  about 
1  s'^oc  °^  '"^  i'^'^^  appear  to  form  masses.  Then  seme 
of  the  monads' become  elongated  into  Tibrios,  which, 
thoagh  attached  to  tiie  mass,  have  an  independent 
motion ;  so  that,  as  the  force  exerted  by  the  vibrios  pre- 
dominates towards  one  or  another  direction,  so  is  the 
mass  moved  over  the  field  of  the  microscope.  As  the 
development  proceeds,  the  mass  is  broken  up,  and  ulti- 
mately each  vibrio  bias  an  independent  existence,  and 
may  be  seen  swimming  or  rolling  about  in  the  fluid. 
Their  size  at  this  stage  is  about  ,,^00  of  an  inch.  These, 
'which  I  call  ordinary  vibrios,  gradually  grow  into  long 
▼ibrios,  which  attain  a  length  of  s^o^  of  an  inch. 

These  long  vibrios  gradually  betx>me  changed  into 
cella,  which  I  have  called  microzyms.  The  first  process 
in  the  transformation  is  its  division  into  two  independent 
bodies.  One  extremely  faint  line  appears  across  the 
centre  of  the  animalcule,  and  increases  in  distinctness 
until  the  vibrio  appears  like  two  smaller  vibrios  joined 
together.  The  separation  takes  place,  and  each  part 
acquires  an  independent  existence.  These  parts  again 
divide,  and  the  process  of  subdivision  is  earned  on  until 
they  appear  to  be  nothing  more  than  cells,  which  have 
a  swimming  power  so  great  as  to  pass  over  the  field  of 
the  microscope  with  rapidity. 

After  twelve  or  eighteen  months  all  the  vibrios  dis- 
appear and  are  replaced  by  microzyms,  either  in  motion 
or  at  rest.  If  these  microzyms  aro  pluced  in  a  solution 
of  fresh  albumen,  vibrios  are  abundantly  developed.  The 
apparent  explanation  of  this  fact  is,  that  in  the  fresh 
albumen  they  have  all  the  circumstances  &vourable  to 
their  growth  and  reproduction,  while  the  putrid  albumen 
has  become  so  completely  modified  as  to  be  incapable  of 
affording  them  the  requisite  conditions  for  reproduction. 
I  may  also  notice  that  at  the  SHme  time  a  deposit  has 
taken  place  which,  under  the  micK>S(0pe,  appears  to  con- 
Bist  of  shoals  of  small  particles  of  matter  which  have  no 
life.  The  solution  has  now  become  perfectly  clear, 
possesses  considerable  refractive  power,  and  has  lost  the  : 
property  of  becoming  coagulated  by  heat. 

The  albumen  solution  does  not  emit  a  putrid  odour 
until  after  the  formation  of  the  above-mentioned  deposit, 
and  the  amount  of  odour  is  in  direct  ratio  to  the  number 
of  vibrios  present, 

I  remarked  during  the  investigation,  the  presence  of 
leveral  other  forms  of  anira>ilcules  which  contribute  to 
the  decomposition  and  putrefaction  of  proteinesubstances, 
the  description  of  which  will  be  found  in  the  original 
memoir. 


Oir  nn  Hslatitb  Powxa  of  Vabiotts  Scbstancbs  nt 

FrBVIKTIKO    FuTHXFACTION  AKD    tub    DiVBJuOFICSNT 

or  Pbotoplasmic  and  Funods  Lipb. 

To  carry  out  this  series  of  experiments,  small  test- 
tobes  wen  thoroughly  clean  sed,andheated  to  dull  redness. 
Into  each  was  placed  26  grammes  of  a  solution  of  albumen, 
contsining  one  part  of  white  of  egg  to  four  parts  of  pure 
distilled  water,  prepared  as  described  in  my  paper  on 
ptotoplaimio  life.    To  this  was  added  one  thousandth, 


or  -026  gramme,  of  each  of  the  substances  the  action  of 
which  I  desired  to  study. 

The  reason  why  I  employed  one  part  in  a  thousand 
are  two-fold.  First,  the  employment  of  larger  propor- 
tions would,  in  some  instances,  have  coagulated  the 
albumen.  Secondly,  it  would  have  increased  the 
difficulty  of  obaerying  tk«  ralatiye  powen  of  the  most 
efficacious  antiseptics  in  preventing  the  development  of 
the  germs  of  putrefaction  or  decay. 

A  drop  was  taken  from  each  of  tiie  tubesand  «nirrrinfid 
under  a  microscope  having  a  magnifying  power  of  800 
diameters.  This  operation  was  repeated  daily  with  the 
contents  of  each  tube  for  thirty-nine  days,  and  from  tima 
to  time  for  eighty  days.  During  this  time  the  tubes  were 
kept  in  s  room,  the  tumpeiature  of  which  did  not  vary 
more  than  three  degrees,  namely,  from  12-6°  C.  to 
li-fi"  C. 

In  order  the  better  to  show  the  influence  of  the 
antiseptics  used,  I  examined  two  specimens  of  the  same 
solution  at  the  same  time,  one  of  which  was  kept  in  the 
laboratory,  the  other  in  the  open  air. 

A  marked  diifeieace  was  observed  in  the  result;  the 
one  kept  outside  becoming  impregnated  i^ith  animal  life 
in  less  than  half  the  time  required  by  the  other,  while  aa 
man^  vibrios  were  developed  in  six  days  in  the  tube  kept 
outside  as  were  developed  in  thirty  days  in  the  tube  in 
the  laboratory. 

A  summary  of  tiie  results  of  the  experiments  is  given 
in  the  following  table,  in  which  the  substances  are 
grouped  according  to  their  chemical  nature : — 

D*y>  required  for  4e, 
Tolopment  of 
FuBKl.      Vibrios. 
1.  Standard  Solution*. 
Albumen  kept  in  laboratory  for  com- 
parison           18     ,,     12 

Albumen  exposed  outside  labotatory   None  . .      ( 

2.  Atidt. 

Sulphurous  add 21  . .  11 

Sulphuric  a(»d 6  ..  9 

Nitrioaeid 10  ..  10 

Aiaenious  a(»d 18  ..  22 

Aceticacid 9  ..  30 

Prussicaoid None..  9 

3.  Atkalie: 

Caustic  soda  18     ..  24 

Caustio  potush 16     . .  26 

Caustic  ammonia 20     ..  24 

Causticlime None..  13 

4.  0ilorint  Oampoundi. 

Solution  of  chlorine 22  ..      7 

Chloride  of  sodium 19  ..     14 

Chloride  of  calcium 18  ..       7 

Chloride  of  aluminium 21  ..     10 

Chloride  of  zinc 63  , .  None 

Bichloride  of  mercury 81  ..None 

Chloride  of  lime 16  ..       9 

Chlorate  of  potush 19  ,.     17 

6.  Sulphtir  Omtpoutidf. 

Sulphate  of  lime 19  .,  9 

Protosulphate  of  iron 16  ..  7 

Bisulphite  of  lime 18  ..  11 

Hyposulphite  of  soda 18  ..  11 

6.  PiaiplMm. 

Phosphate  of  soda 17    . .    13 

Phosphate  of  lime 22    . .      7 

7. 
Pemmnguiate  of  potash 23    ..      9 

8.  Tar  Striu, 

Carbolieocid ,^. .,....,..   None  ..None 

Cresylio  odd V^^'lf^^'l   None  . .  None 
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9.  Sulphoearbolatu. 

SnlphocartralHte  of  potaah 17 

Solphooarbolate  of  Boda 19 

SulphoCTjbolate  of  zino 17 

10. 

SolpliAte  of  qainioe Kone 

Picric  acid 19 

P«r{Mr None 

Torpeatine 42 


le 

18 

Kone 


25 

17 

8 

14 


11. 


Caurooal 


21 


9 


la  coiki{mriDg  the  resnha  sbited  in  the  above  table,  the 
sabatancM  cnn  be  claaeed  under  foor  distinct  heada.  viz. 
those  which  prevent  the  development  of  protoplasmic 
and  fiuiKOS  life ;  those  which  prevent  the  production  of 
vibrio  life,  but  do  not  prevent  the  appearance  of  fangoa 
life;  thoae  which  permit  the  production  of  vibrio  life,  but 

Srevent  the  appearance  of  fungus  life ;  and  those  which 
I  not  prevent  the  appearance  of  either  protoplasmic  or 
fhngus  life. 

The  first  dasa  contains  only  two  snbatanceB,  carbolic 
and  cresylic  acids. 

In  the  second  class  also  Aere  are  only  two  componnds, 
chlniide  of  zinc  and  bichloride  of  mercury. 

In  the  third  class  tbi^re  are  five  substances,  lime,  sul- 
phate of  quinine,  pepper,  turpentine,  and  prnnic  acid. 

In  the  fourth  class  is  included  the  remaining  twenty- 
five  substances. 

The  noids,  while  not  preventing  the  production  of 
Tlbrio-life,  have  a  marked  temiency  to  promote  the 
growth  of  fungus-life.  This  is  especially  noticeable  in 
the  case  of  sulphuric  and  acetic  acids. 

Alkalies,  on  the  contrary,  are  not  favourable  to  the 
production  of  fungus-life,  but  promote  the  development 
of  vibrios. 

The  chlorides  of  zinc  and  mercury,  while  completely 
preventing  the  development  of  animalcules,  do  not 
entirely  prevent  fnngus-life ;  but  I  woidd  cmH  special 
attention  to  the  interesting  and  Bnezpeeted  results 
obtained  in  the  cases  of  chlorine  and  hlenchini^-powder. 
When  used  in  the  proportion  above  stated  they  do  not 
prevent  the  production  of  vibrio-life.  In  order  to  do  so 
they  must  be  employed  in  excess;  and  I  have  ascprtaine<l, 
by  a  distinct  senes  of  experiments,  that  larg«  quantities 
of  bleaching-powder  are  necessHry.  I  found  that  part 
of  the  carbon  was  convert*>d  into  carbonic  acid,  and  part 
of  the  nitrogen  was  liberated. 

If,  however,  the  bleaching-powder  bo  not  in  excess, 
the  animHl  matter  will  still  readily  enter  into  putrefac- 
tion. The  assumption  on  which  its  employment  as  a 
disinfectant  has  been  based,  namely,  th:it  the  affinity  of 
the  chlorine  of  hydrogen  is  so  great  as  to  destroy  the 
g->rm8,  is  erroneous. 

The  next  clues  to  which  I  Wonld  call  your  attention  is 
the  tar  Series,  where  neither  the  c:irbolic  nor  the  creeylic 
acid  fiuids  gave  any  signs  of  vibrionic  or  fungus  life 
during  the  whole  eighty  days  during  which  the  experi- 
ments were  conducted. 

The  results  obtained  with  sulphate  of  quinine,  pepper, 
and  turpentine  deserves  notice.  None  of  thein  prevent 
the  development  of  vibrio-Kfo ;  but  sulphate  of  quinine 
and  pepper  entirely  prevent  the  appearance  of  fungi. 
This  fact,  together  with  the  remarkable  efficacy  of  sul- 
phate of  quinine  in  intermittent  fever,  would  lead  to  the 
supposition  that  this  form  of  disease  is  due  to  the  intro- 
duction into  the  system  pf  fungus  germs ;  and  this  is 
rendered  the  more  probable  if  we  bear  in  mind  that  these 
fevers  are  prevalent  only  in  low,  marshy  situations,whero 
yegotablo  dt^cay  abounds,  and  never  appears  to  any  extent 
in  dry  climates,  even  in  the  midst  of  dense  populations, 
where  ventilation  is  bad  and  putrefaction  is  rife. 

The  results  obtained  in  the  cose  of  charcoal  show  that 
it  possessM  no  antiseptic  prepeitiea,  birt  that  it  prevents 
''~v  of  pnlrid  gases,  owing  to  its  estetUHdiaary 


porosity,  whidi  eondeoses  the  gasei^  tUns  I 
mto  contact  with  tlie  exygea  of  the  stoM 
is  simnltaneoosly  condensed. 

The  above  resiAs  lutvo  bee*  aeiiinnnA  by  m  i 
series. 

A  series  of  experiments  was  also  andertnkast,  aab 
ting  gelatine  for  albumen,  aad  was  oontismad  <sr  b^ 
seven  days. 

Vibrios  appeared  in  tw«  i»ij*  fai  tte  atMsdavd  c«Mist 
solution,  and  bacteria  after  four  or  ■»• ;  matk  daaagthi 
whole  time  of  the  experiiWBt,  life  was  tm.r  bhvb  a«B- 
dant  than  in  the  olbamea  solatMNi.  A  ilistiTt  pitmi 
smell  was  emitted  after  twenty-six  4ays> 

With  bloaohing-powder  it  took  twea^  daya  Cor  li*  tc 
appear  instead  of  seven,  as  in  the  oaaa  of  «lbMi»an;  wfcBi 
at  no  time  during  the  twenty-seven  days  wbiekiiaiainsi 
was  life  abundant.  Ko  putrid  odour  «>aa  eaaittcd.  tnt 
a  mouldy  one  could  be  detected  on  tbe  thirt«FBtk  Aty. 

With  chlorine  solution  vibrio  lifis  waa  ohxiivud  ea^y 
after  forty  days ;  no  putrid  nor  moaldy  amell  was  giva 
off  at  any  time. 

The  protooul'jhate  of  iron  gave,  witli  thia 
results  quite  different  from  thoee  with  albamesi,  i 
it  will  be  remembered,  vibrios  appeared  ia  aevea  4tyi. 
and  fungi  after  fifteen ;  whilst  with  ylaU—  ■!.»<*» 
protoplasmic  nor  fungus  life  appeared  Mring  the  tiaa 
the  experiments  were  continued. 

Another  sobstanee,  arsenions  acid,  alao  piiaiailitl  a 
marked  diffcrenne  in  its  action  in  the  two  aniati-ms:  tx 
although  with  albumen  twi-nty-two  d«3ra  rf«p»-d  h^«t 
vibrios  were  present,  and  eigbteen  Wore  funi^  with  «vl*- 
tine  animal  life  apptrared  after  two  days,  and  at 
did  any  fungi  exist.  The  effects  of  the  other  sal 
with  g«1atine  wen  so  similar  (o  thnae  with  alb 
that  it  is  unnecessary  to  state  them  bet«. 


Ojf  THE  RBi.ATrv«  PowBK  07  VAUioTm  SvBSTasmi  o 
ABKEstiKO    PrrTBEP ACTIOS    AxD   TH«    DwauvavT 

OP  PKOTOrLASMtC  AND  FtTNOTS-UrB. 

This  series  of  experiments  wia  oadertafcaM  as  hcsBC 
complementary  to  those  described  in  my  last  pa  par,  uM 
consisted  in  adding  to  a  solution  of  albniDeo.  awaisiag 
with  microscopic  life,  one-thousandth  part  of  the  Bb- 
stances  already  enumerated  in  that  paper,  and  eramiaisg 
the  results  produced  immediately  after  the  ardditioa  of 
the  substances,  and  after  one,  six.  and  siztera  daya;  bst 
in  this  abstract  only  the  results  obtained  ia  the  liEst  aad 
last  rases  will  be  noticed. 

The  solutions  were  placed  in  test-iobas  snikr  to  Ihsw 
des<'Tihed  in  my  last  paper. 

The  experiments  were  began  on  the  SOth  Oupbahr, 
1871.  the  solutions  being  kept  to  a  tempezataie  of  li*— 
WC. 

In  the  atandafd  solotioa  the  ameant  of  lifi  aai 
putrescence  increased  during  the  whole  of  the  tiiaa. 

The  first  class  includes  those  substoneea  wfaieh  con- 
pietely  destroyed  the  locomotive  power  of  the  vikrios 
immediately,  and  eompietely  prevented  their  nogai" — 
it  during  the  time  experiments  were  eoDdnetsd : — 

Cresylic  acid. 

The   second  dass  oontains  these  conpoaads 
nearly  deetroyed  tiie  locomotive  power  of  aU  the  < 
prps<«t  when  added,  and  afterwards  only  oaa  sr  twa 
could  be  seen  swimming  about  in  each  fiehl  :— 

Carbolic  acid,  sulphate  of  quinine,  chloride  of  lii^ 
and  sulphuric  acid. 

The  third  class  are  those  which  acted  injorioatly  oa 
the  vibrios  on  their  addition,  leaving  only  a  small  aaBber 
retaining  the  power  of  swimming,  but  which  allowed  tk* 
vilvios  gtadnally  to  increase  in  number,  the  flaid,  iwsu 
theless,  oontainiag  less  life  aJher  sixteea  daya  tiiiaa  ttw 
standard  putrid  aBwmea.solntion : — 

Pieric  acid  and  sulpho-carbtdate  of  sioo. 

The  fbnrth  daas  inolades  those sahstanoeawhidi  actrf 
njurioai^y  at  first,  hot  permitted  the  vibrioa  to  lagsiB 
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fhefr  ft>rmer  locomotiTe  power,  ao  that  tho  fluid  after 
sixtexn  iayn  oonUoued  as  much  ribrio-Ufe  as  the  (tandard 
pntfid  albumen : — 

Ohtoride  of  shtmiaiaB,  Btdphtoui  acid,  and  proasic 
ikdd. 

The  <!fth  ebsi  contains  thoae  compounds  whidi  acted 
itijarioasly  at  flrat,  deatroyinK  the  locomotiTe  power  of 
most  of  the  vibrios,  bat  which  afterwards  permitted  the 
▼ibrios  to  tociMse  more  rapidly  than  in  the  standard 
albumen-BoIntion : — 

Bleacfaing-powder,  bichloride  of  menmry,  oUorine- 
■olntion,  caustionsoda,  acetic  and  nitric  acids,  sulphate 
of  iron,  and  the  sulpho-carbolates  of  potash  and  sods. 

The  sixth  class  contains  those  compounds  which  exer- 
cised no  action  on  the  animalcules,  either  at  first  or  after 
sixteen  days : — 

Arseniuus  acid,  common  salt,  chloride  of  calcium, 
chloratA  of  potash,  sulphate  of  lime,  bisulphite  of  lime, 
hyposulphite  ot  soda,  phosphate  uf  lime,  turpentine,  and 
pepper. 

The  serenth  class  includes  those  substances  which 
fiTour  the  production  of  animalcules  and  promote 
putrefaction : — 

Lime,  charcoal,  permanganate  of  potash,  phosphate  of 
soda,  and  ammonia. 


TRANSPORT  OP  MEAT  FROM  AUSTRALIA. 

Mr.  William  Hiaad,  of  Portobello,  says  in  a  letter  to 
the  hfmUnI  of  th«  7th  iost.:— 

I  am  asked  what  would  be  the  cost  of  transporting  a 
cargo  of  fk'esh  meat  horn  Australia  to  London,  in  a 
vessel  prepared  for  the  purpose  with  refrigerating 
machinery. 

Taking  the  published  statistics  of  the  Melbourne  Meat 
Preserriug  Company,  I  find  the  average  price  of  £90  uxen 
to  be  £fi  Us.  9d.  each,  and  that  of  160,752  sheep  to  be 
7s.  S-04d.  each.  Presnming,  for  I  am  not  specifically  in- 
formed  on  this  point,  that  on  ox  without  ofifal  will  weigh 
6  cwt.,  then  we  have  beef  in  tho  carcase  at  2d.  prr  lb. 
Allowing  48  to  60  pounds  fbr  the  weight  of  each  sheep 
'vrithont  ofial,  then  we  have  rontton  at  l}d.  to  2d.  per  lb. 
in  Australia. 

Here,  in  Edinburgh,  tlie  offal  of  an  average  sheep  is 
worth  at  least  as  much  as  the  averaa;e  Austivlian  sheep 
entire.  It  seems  fair  to  suppose  t£at  the  offal  of  an 
Australian  sheep  will  at  least  pay  for  the  expense  of 
shipping  the  carcase,  including  the  cost  of  cooling  it 
down  to  nearly  32  deg.  Fahrenhe4t.  In  Aastraltn  it  has 
hitherto  been  the  offal  that  gave  the  sheep  its  value  for 
killing.  The  offal  must,  therefore,  constitute  a  very  large 
proportion  of  the  value  of  the  average  sheep  costing  Ts.  3d. 

Freight  from  Australia  to  London  per  steamer  is  to  be 
I>ad,  I  am  told,  for  70s.  per  40  cubic  feet,  allowing  one- 
third  additional  space  for  impermeable  linings  and  bulk- 
lieads,  machinery  interspace  and  air  channels,  and  *o 
taking  63  1-3  cubic  feet  for  each  ton  weight  of  meat,  we 
arrive  at  a  bright  of  £4  18s.  4d.,  or  exactly  one  half 
penny  per  pound. 

The  outlay  in  fitting  up  8,334  cubic  feet  ■wiVb  duplicate 
refrigerators,  air  funs,  linings,  and  donkey  engine,  might 
cost  £8,000.  Allowing  that  a  steamer  can  make  very 
little  more  than  two  voyages  a  year  between  London  and 
Helboume,  and  taking  25  per  cent,  per  annum  for  in- 
terest, wear  and  tear,  replacement  of  capital,  &c.,  we 
arrive  at  another  halfpenny  per  pound  on  the  cost  price 
of  our  Australian  meat.  In  fact,  a  halfpenny  per  pound 
on  200  tons  per  annum  only  would  give  more  than  31 

g!r  Cfint.  on  £3,000,  or  would  pay  28  per  cent,  on  £3,783. 
ut  we  must  reckon  liberally  in  a  speculation  of  this 
sort. 

Then  the  working  of  the  machinery  has  to  be  con- 
sidered. With  colds  at  famine  priat,  it  is  simply  im- 
possible to  make  any  estimate  of  what  It  «n'ght  cost  to 
keep  up  a  temperature  of  80  deg.  to  40  dcg.  FHhrenhfit. 
daring  nine  or  ten  weeks,  in  a  ship't  hold,  where  100 


tone  of  meat  are  stowed.  No  one  has  aver  dealt  with 
such  a  problem.  No  data  exist.  All  I  can  ta^  is  that  in 
lUO  tons  of  meat  every  penny  added  to  the  pnce  per  lb. 
<ives  £933  68.  8d.  on  the  whole.  Allow,  for  the  sake  of 
argument,  one  penny  per  pound  as  the  cost  of  keeping 
up  the  the  necessary  degree  of  cold  on  the  voyage  between 
Australia  and  London,  the  cost  price  of  our  mutton 
landed  fh>m  the  docks  in  London  is  still  only  SJd.  to  4d. 
per  pound.  Now,  the  wholesale  price  of  meat  in  tiie 
Edinburgh  market  during  the  current  year  is  7d.  to  9d. 
per  pound.  In  London  it  is  just  so  much  more  as  is 
equivalint  to  the  profit  and  charges  of  our  speculating 
butchers,  who  consign  large  quantities  of  meat  from  hence 
to  Smithfield  by  rail. 

The  qoeatiun  is  now  narrowed  to  this.  Besides  the 
general  risks  of  the  venture,  for  which  some  allowance 
hns  been  made  in  the  pMgress  of  my  calculations,  there 
is  the  risk  that  £033  6s.  81.  will  not  be  sufficient  ^r  the 
cxponnes  of  keeping  lOU  tons  of  meat  down  to,  sty,  38 
dog.  Fahrenheit,  on  the  voyage  from  MolboBme  to 
London. 

Per  Contra— Cent,  per  cent.  Profit  at  least. 
Cost. 
100  tons  of  finest  Australian  mutton,  at  4d. 

per  lb £8,783    8    8 

Insuntnoe,   landing,   delivery,    brokerage, 
and  dock  dues,  10  per  cent . .      378    8    8 

£4,106  18    4 
Pbocbeds. 
I00tonsaoldat9d.  per  lb.  ..£8,400    0    0 

Profit 4,298    6    8 


£8,400    0    0 
t  aric  yonr  mercantile  rradert  whether  a  profit  like 
thia  is  not  sufBcient  to  cover  a  great  deal  of  risk. 


NOTES    OH    SCIESCB. 


ffinoe  the  Hon.  J.  W.  Strutt  brought  before  the  Boyal 
Society,  in  last  June,  the  subiect  of  diffraction  gratings, 
this  topic  hns  received  much  attention  from  acientitio 
men.  A  diffraction  grating  oonaista  merely  uf  a  number 
of  parallel  lines,  ruled  by  means  of  a  diamond  point,  upon 
glass,  these  lines  being  ao  close  together  that  six  thonaaod 
of  them  occupy  but  the  space  of  an  inch.  A  plate  of 
glass  thus  ruled  possesses  the  property  of  showing  several 
spectra  of  any  luminous  body  which  may  be  exiiniined 
through  it.  A  diffraction  grating  thus,  ts  all  inteato  aad 
purposes,  forms  a  compact  and  elegant  little  piece  of 
apparatus,  capable  of  serving  for  spectrum  analysis. 
But,  from  the  method  of  construi-lion,  it  of  necessity  is 
very  expensive ;  and  the  oommunioation  of  the  Hon.  Mr. 
Strait  to  the  Koyal  Society,  to  which  reference  has  been 
made,  consisted  ia  his  deacribisg  the  means  by  which 
such  gratings  could  be  made  by  photography,  at  a  prioe 
so  low  as  would  place  them  within  the  reach  of  evoiy 
person.  The  uothod  proposed  is  to  apply  the  diaoiund- 
ruUd  grating  to  the  surface  of  a  s^isilive  dry  photo- 
graphic plate,  and  expose  tbeui  to  light  for  a  few  seconds. 
On  developing  the  image  thus  formed,  the  lines  are  found 
re-pruduced  with  a  degree  of  force  and  dislinctuesa  suffi- 
cient to  enable  the  spectra  of  luminous  bodies  to  be  seen 
with  great  beauty.  As  these  photographs  may  be  pro- 
duced very  cheaply,  there  soeios  no  reason  to  doubt  that 
they  will  soon  be  sold  as  scientilic  toys  at  a  shilling  each, 
ibr  from  one  original  may  be  obtained  aa  ualisaited 
number  of  photographic  copies. 

Active  preparations  are  betnu  made  in  the  Royal  Ofc- 
aervatory,  on  the  Carlton-hill,  Rdinbargh,  for  *e 
reception  of  a  new  teleernpe,  for  which  govfrnwi**  iMt 
year  gave  a  grant  of  £2,800.     To  Mr.  Howard  Orabb, 
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of  Dublin,  haa  been  entrusted  the  construction  of  this 
instrument,  which  is  to  be  a  reflector  upon  Foaoanlfs 
priDctpIe,  of  having;  the  Inrge  mirror  composed  of  t;las8 
fkced  with  a  thin  deposit  of  silver.  The  mirror  is  to  be 
24  inches  in  diameter,  with  a  focus  of  ten  feet.  This 
is  a  much  shorter  focus  than  it  is  customary  to  give  to  a 
mirror  of  such  an  aperture ;  but  the  height  of  the  dome 
baa  been  restricted  owing  to  architectural  considerations. 
The  new  instrument  will,  of  course,  be  equatoriaUy 
mounted,  and  will  be  largely  employed  for  spectroscopy 
and  photography.  It  is  expected  to  be  completed  in 
December  next. 

Modelled  on  the  same  system  as  the  British  Associa- 
tion for  the  Promotion  of  Science,  a  similar  association 
has  been  formed  in  France.  The  first  meeting  was  held 
at  Bordeaux  daring  the  past  month,  and  the  number  of 
members  was  at  that  time  700 — a  much  greater  number 
than  that  with  which  the  British  Association  commenced 
its  meetings;  for,  when  it  started  into  existence,  in  1831, 
it  commenced  with  the  more  modest  muster-roll  of  370, 
although  it  has  now  swelled  into  some  thousands,  and 
ran  afford  to  spend  £.2,000  a  year  in  the  furtherance  of 
science.  The  President  of  the  French  Association  hopes 
that  a  similar  degree  of  prosperity  awaits  the  newly- 
formed  body.  The  founders  of  this  association  say  that 
one  of  the  greatest  intellectual  wants  of  France  is  a 
decentralisation  of  science,  and  it  is  their  desire  to 
encourage,  by  every  means  in  their  power,  the  creation 
and  development  of  scientific  centres  in  all  of  the  great 
towns  in  the  provinces.  This  the  French  Association  is 
calculated  to  do. 

A  considerable  time  has  now  elapsed  since  it  was  dis- 
covered tbatcupro-ammonium,  or  an  ammoniacal  solution 
of  the  oxide  of  copper,  would  dissolve  cellulose,  but  no 
special  use  has  been  made  of  the  discovery.  This  solvent 
completely  dissolves  the  cellulose  without  destroying 
either  its  chemical  or  physical  properties,  so  that  it 
can  be  precipitated  in  a  prime  state  from  the  solution. 
It  is  now  proposed  to  make  commercial  nsa  of  this 
discovery,  by  acting  upon  woody  fibre,  vegetable  tissue, 
old  rags,  and  such-like  substances,  in  such  a  way  as  to 
obtain  a  numerous  class  of  articles  from  them.  As  the 
solution  of  cellulose  is  effected  with  great  rapidity,  paper 
may  be  rendered  impermeable  by  immersing  it  for  a  very 
.brief  period  of  time  in  the  cupro-ammonium  solution, 
followed  by  rolling  and  drying.  This  renders  paper 
impermeable  even  to  boiling  water.  With  a  few  strips 
of  paper  treated  in  this  way,  it  is  proposed  to  form 
.sulMtitntes  for  leather.  To  form  the  solvent,  sulphate 
of  copper  may  be  dissolved  in  ammonia.  It  is  of  im- 
portance that  the  strength  of  the  solvent  be  great,  for 
when  weak  it  does  not  attack  the  cellulose.  Precipi- 
tation takes  place  when  the  solution  is  diluted  with 
water. 

A  subject,  possessing  no  small  degree  of  interest,  has 
been  brought  before  the  notice  of  the  Physical  Section 
of  the  British  Association,  by  Mr.  Gaffield,  an  American 
gentlantHn.  _  Several  years  ago  he  observed  that  some 
kinds  of  window-glHSS,  more  especially  the  finer  and 
more  oolonrleas  kinds,  became  discoloured  on  exposure 
to  strong  sunlight  This  led  to  a  protracted  and  very 
complete  course  of  experiments,  extending  over  a  period 
of  nine  years,  and  embracing  eifchty  different  kinds  of 
glsM,  of  English,  American,  French,  Belgian,  and 
Gwman  manuCsctore,  of  rough  and  polished  plate, 
«rown,  and  sheet  window  glass,  of  flint  and  crown  optical 
glass,  of  coloured  pot-metaL  and  of  flashed  and  stained 

S lass  of  various  colours.  The  changes  that  were  pro- 
dosd  in  aome  specimens,  after  only  a  few  weeks  of  ex- 
posure to  sunlight,  were  very  remarkable,  and  were 
aasily  appreciable,  from  the  fact  of  a  portion  of  each  piece 
of  glass  that  was  exposed  being  in  partquite  shielded  from 
tbe_ light.  The  chnnges  in  the  colourless  glass  were  from 
whit*  to  yellow,  from  a  greenish  colour  to  a  yellowish 
neao,  from  brownish  yellow  to  purple,  from  greenish 
'^it*  to  Uoiah  white,  and  from  bluish  white  to  a  da^er 


blue.    By  the  colonrs  of  colourless  glass  waa  meant  tfa* 
faint  tinges  of  colour  that  were  seen  by  looking  tkraagk 
the  edges  of  the  glass.    They  are  not  notioed  in  lookiif 
at  the  sur&ce,  unless  when  the  glass  is  laid  aniaataahsB 
of  white  paper,  or  other  white  material,  to  form  a  faaii- 
ground.    In  his  first  experiments  of  a  few  iinwtka  Xt 
GaflSeld  found  only  a  slight  change  in  a  apecinMB  4 
purple  pot- metal.    A  subaequent  experimaa^  ooaiiami 
for  five  years  with  red,  ydlow,  blue,  and  parpla  gka, 
produced  no  change  in  any  pot-metal  exce^  porpla.    A 
change  was  observed  in  the  oolonrleas  body  of  aoaat  i^ 
the  flashed  and  stained  specimens ;  a  yeUow  or  pai|k 
tint  was  produced  when  the  oolourleaa  body  vas  ayyM- 
most,  and  also  when  the  coloured  surface  met  the  sao'i 
rays,  and  transmitted  them  at  different  dogiots  totbt 
colourless  body  beneath.    He  had  during  the  past  yav 
commenced  an  experiment  with  pot-metals,  not  of  tks 
primary  colours,  but  of  the  intermediate  onea,  which  auat 
nearly  approached  those  prodaced  in  colooriaaa  glass  kv 
sun-lightexposnre.  Agreatchaogetookplaceintbecakiat 
or  shade  in  a  short  time ;  in  some  inatanoea,  a  few  dan 
by  exposure  in  the  month  of  June  of  the  puiauit  jmt, 
sufficed  to  show  the  commencement  of  the  aon'a  infiaeace. 
Among  the  changes  that  took  place,  glaaa  of  aa  aabsr 
colour  became  of  a  rose  tint.    As  glass  of  thia  latter  ki^ 
was  used  in  the  painted  glass  windows  of  the  paat  aga, 
this   series  of  experiments  may  be   considezed  as  si 
important  aid  in  solving  the  question  of  the  allegtd 
superiority  of  the  old  cathedral  window  glaaa,  which  il 
is  not  improbable  haa  been  maeh  modifiod  in  respect  of 
tint  by  the  pencQ  of  the  sun  acting  on  it  for  ao  muij 
centuries.      A  curious    fact    was    mentioned    in    ooa- 
nection    with    this   disoolouration    of   glaaa,    namciv, 
that   no   matter   how   deeply   it  became    atained  or 
discoloured  b^  light,  it  can  be  restored  to  ita  origiul 
colour  bv_  being  exposed  to  the  heat   of   the   fi» 
stainer's  kiln  for  a  short  time.     Concerning  the  cause  of 
the  change,  it  is  well  known  that  peroxide  of  nunnganese 
has  long  been  used  as  an  ingredient  in  glaaa-making.  iti 
presence  having  been  necessary,  on  account  of  the  faolity 
with  which  it  parted  with  oxygen,  which  consomed  say 
impurities  of  an  organic  character,  or  any  oxidised  opaqaa 
metallic  particles.    There  is  another  tbeory  to  meotmat 
for  the  action  of  manganese  in  rendering  glaaaoolouiles^ 
which  is  this,  that  in  almost  all  kinds  oi  vindov-g)as^ 
as  well  as  in  some  of  the  poorer  qualities  of  flint  glsai. 
materials  are  used  which  are  not  chemically  pore ;  ina 
is  generally  present,  the  protoxide  of  which  gives  to  tk* 
^lass  a  green  colour ;  and  to  correct  this,  after  the  batil 
is  partially  melted,  a  Ijttle  oxide  of  manganeae,  or  gUa- 
makers'  soap,  as  it  is  called,  is  put  into   tha  ero-ibir. 
Some  of  the  oxygen  of  the  manganese  flies  ofif  to  thr  iroa, 
and  converts  Uie  protoxide  into  the  peroxide  of  irra, 
which  gives  a  yellowish  colour  to  the  glass,  and  this 
being  complementary  to  the  natural  pink  of  tby  ir- 
ganese,  is  neutralised,  and  the  glass  is  thereby  m~.,<  of  s 
light  colour.    When  the  sunlight  acts  npon  glass  thos 
made,  the  nice  equilibrium  between  the  oxygen  of  tks 
iron  and   the  manganese  ia  diatorbed,  and  aooetimes 
the  yellow,  sometimes  the  pink  or  purple  oobxir  is  pro- 
duced.   Concerning  the  reoomposition  by  heat  of  the 
glass  that   has  been   decomposed   by  light,  the  viokt 
colouration  seems  to  be  dne  to  the  fact  that  the  penside 
gives  up  part  of  its  oxygen  to  the  protoxide  of  aaa- 
ganese.   The  re-heating  ofthe  glass  thus  altered  produon 
an  inverse  reaction,  wMch  explains  the  decoloratioB. 

At  the  fair  of  the  American  Institute  last  year,  a  bm- 
chine  for  engraving  glass  was  exhibited  in  practieal 
operation  by  Mr.  I'Ughman,  ita  inventor.  It  rtisiastui 
of  a  stream  of  sand  introduced  into  a  taJMd  jet  of 
steam  or  air,  so  as  to  acquire  a  high  Telocity,  sad 
when  directed  against  glass,  or  any  other  hard  sad 
brittle  substance,  out  away  the  tur&ce  with  graat 
rapidity.  If  the  glass  be  in  part  protected  by  any  soft 
material,  the  sand  has  no  action  on  such  parts,  sad  ia 
conaequence  the  new  invention  has  been  aunh  need  far 
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eagnTing  pattcms  npon  glass  or  metal,  the  designs 
'being  puinted  or  printed  ujx  the  surface  by  a  gelatinous  or 
oaoutchoao  ink.  Daring  the  brief  period  of  its  existence 
'tlie  invention  has  been  applied  to  numerous  purposes, 
l>at  hitherto  it  has  been  found  necessary  to  have 
zneobanism  of  a  mora  or  less  expensive  nature  to  provide 
for  a  blast  of  suffioient  power.  A  new  discovery  baa, 
bowaver,  been  made  in  connection  with  this  invention, 
"bj  whioh  it  will  in  future  be  reduced  to  a  state  of 
extreme  simplicity.  It  consists  in  the  substitution  of 
the  force  of  mere  gravitation  for  that  of  steam  or  blast 
power.  A  box,  or  hopper,  of  suitable  dimensions,  is 
placed  near  the  ceiling  of  the  room,  and  from  it  depends 
m  small  tube  of  about  eight  feet  long.  No  machinery 
'whatever  is  nsed.  The  sand  or  emery-powder  to  be 
used  for  engraving  is  placed  in  the  hopper,  and  regu- 
lated by  a  slide  at  the  top ;  it  falls  down  through  the 
tube,  under  the  end  of  which  is  held  the  glass,  watch- 
case,  oup,  or  other  object  to  be  engraved.  In  a  few 
minutes  the  designs  are  cut  with  a  great  degree  of 
exactness  and  beauty.  Sufficient  protection  is  afforded 
by  designs  of  paper  being  pasted  upon  the  surface  to  be 
angraTM.  The  catting  powder  is  used  over  and  over 
again,  being  transferred  from  the  tiay  in  which  the  work 
is  placed  to  the  hopper. 


OEHEBAL   VOTES. 


DiMOTMy  of  an  Ancient  Treatise  on  Illnminating. 
— A  very  interesting  discovery  has  been  made  in  the 
library  of  the  National  Museum  at  Naples,  namely,  "  A 
Treatise  on  Miniature  (Illuminated)  Fainting,"  which 
treats  of  the  art  generally,  of  the  preparation  of  colours, 
the  laying  on  of  {^old,  and  other  technical  mutters.  It 
is  believed  that  this  treatise,  which  dates  from  the  fourth 
century,  has  never  been  printed,  and  is  not  to  bo  found 
in  any  catalogue. 

Great  Schools  of  Farii.— The  Municipality  of  Paris 
have  for  many  years  maintained  three  highly  important 
schools,  where  a  sound  edncation,  including  commercial 
training,  is  to  be  obtained  at  a  moderate  cost ;  these  are 
the  Ecolea  Turgot,  Chaptal,  and  Colbert.  Two  of  these 
bave  recently  been  rebuilt  on  a  grand  scale,  so  that 
they  are  able  to  receive  a  much  larger  number  of  scholars 
than  formerly ;  nevertheless,  the  anthorities  have  decided 
on  increasing  the  nnmber  of  these  useful  schools  for  the 
middle-classes,  and  a  fourth  is  to  be  opened  in  a  few  days, 
under  the  well-chosen  name  of  the  Ecole  Lavoisier.  It 
may  safely  be  said  that  the  public  school  accommodation 
of  Paris  has  within  a  few  years  been  nearly  if  not  quite 
doubled. 

Tlw  IrrigatiOB  of  the  CaMlow. — ^The  surveys  for  the 
irrigation  of  the  Casalese,  or  district  of  Casale,  a  plain 
of  considerable  extent  on  the  right  bank  of  the  Po,  are 
now  nearly  completed,  and  the  Italian  Irrigation  Com- 
pany, who  lufve  undertaken  this  work,  intend  to  let  at 
once  a  contract  for  the  constmction  of  part  of  the  main 
canal,  which  is  to  be  derived  from  the  Fo  at  a  short 
distance  above  the  town.  A  contract  for  making  "  pritme," 
as  the  blocks  of  artificial  stone  or  concrete  are  termed, 
and  which  are  need  for  protecting  river  works  in  the 
North  of  Italy,  was  let  about  two  months  ago.  These 
"  prisme  "  will  be  employed  for  protecting  the  embank- 
ments and  dams  at  the  headworks  of  uie  new  canal. 
The  fertilising  properties  of  the  waters  of  the  Po  will  not 
fail  to  be  appreciated  shortly  in  this  district,  and  follow- 
ing the  example  set  by  the  land  proprietors  on  the  left 
bank  of  the  nver,  the  farmers  of  the  Casalese  will  not  be 
slow  to  avail  themselves  of  the  new  canal.  Abundant 
water-jiower  in  the  neighbourhood  of  the  town  will  also 
be  furnished. 


Sand  Paper. — The  Auuncan  Suilier  gives  the  follow- 
ing uelhoil  of  making  saud-paper  of  a  superior  qutlity, 
at  almost  a  nominal  cost.  The  device  fur  making  sand- 
paper is  simple,  and  at  hand  to  any  one  who  has  ocoa- 
sion  to  use  the  piiper.  A  quantity  of  ordinary  window 
glusa  is  taken — that  having  a  green  colour  is  said  to  be 
the  best— and  pounded  fine,  after  which  it  is  poured 
through  one  or  mure  sieves  of  different  degrees  of  fine- 
ness, to  secure  the  glass  for  coarse  or  fine  paper.  Then 
any  tough  paper  is  covered  evenly  with  glue,  having 
about  one-third  more  water  than  is  generaUy  employe! 
lor  woud-wuik.  The  glass  is  sifted  upon  the  paper, 
allowed  a  day  or  two  in  which  to  become  fixed  m  the 
jjlue,  when  the  refuse  glass  is  shaken  off,  and  the  paper 
is  fit  for  use. 

Common  Schools  of  Fatis.— The  Municipal  Council 
of  Paris  has  decided  on  the  formatiun  of  thirty-five  new 
schools  within  the  city  boundaries ;  these  schools  are  to 
provide  for  22  300  children.  The  funds  of  the  city  will 
not  allow  of  all  the  schools  being  commenced  at  once, 
but,  during  the  interval,  the  existing  schools  are  to  re- 
ceive an  addition  to  the  number  of  their  pupils.  The 
whole  of  the  new  schools  are  to  be  of  one  uniform  type. 
Settled  by  the  municipal  council,  the  greatest  space 
possible  being  assigned  to  the  school -room,  and  but  little 
to  vestibules,  corridors,  &c.,  while  only  the  director  or 
directress  will  have  lodgings  there.  The  buildings  will  be 
constructed  of  common  stone,  and  all  useless  ornamenta- 
tion will  be  excluded  from  the  design.  The  fuundations  ate 
to  be  of  brick  or  unhewn  stone  ;  and,  instead  of  plaster, 
which  is  declared  to  be  damp  and  unhealthy,  hydraulic 
lime  is  to  be  substituted.  The  system  of  heating  and 
ventilation  is  being  carefully  studied,  and  it  is  likely  that 
it  may  be  made  the  subject  of  public  competition. 
Finally,  whenever  the  site  will  permit,  a  covered 
gymnasium  is  to  be  provided  for  the  children.  Each 
school  is  to  cotnprise  five  classes,  with  the  addition  of  a 
drawing  school  capiiblu  of  accommodating  all  the  pupils 
of  tfao  first  and  second  classes.  According  to  the  estimates 
of  the  council,  drawn  from  actual  experience,  the  cost  of 
each  school,  site,  construction,  fittings,  and  furniture  all 
included,  will  amount  to  £20  per  scholar. 

The  Trade  of  Xexieo.— There  are  no  complete  or 
authentic  statistics  of  the  commerce  of  the  country,  the 
Mexican  Government  never  having  made  a  systematic 
and  thorough  collection  of  data.  Owing  te  the  un- 
settled condition  of  the  country,  however,  it  is 
believed  that  its  entire  foreign  commerce  hat  not 
within  the  present  century  exceeded  40,000,ti00 
dels,  per  annum,  including  unporte  and  exports.  Of 
this  the  United  States  gets  about  one-fourth  our  im- 
ports, these  being  double  the  exports,  and  including 
cochineal  dyewoods,  gold,  silver,  gypsum,  hoiseLair, 
argols,  com,  wheat,  flour,  coffee,  cocoa,  copper,  chcmi- 
cau,  fruits,  hides,  lead,  oil,  salt,  wine,  and  wool.  The 
export  of  the  precious  metals  from  that  country  average 
9,U00,000  dels,  to  10,000,000  dols.,  nearly  all  of  it  going 
to  England.  Great  Britain  has  long  monopolised  ubou; 
one-third  of  the  trade  of  Mexico,  being  able  to  supply 
the  manufactured  articles  wanted  there  cheaper  than  any 
other  country ;  her  shipment  to  Mexico  of  cotton  goods 
alone  amount  to  10,000,000  dols.  per  annum.  It  is 
hoped  that  when  American  enterprise  shall  construct 
railroads  and  canals  to  transport  its  commodities,  the 
present  figures  may  be  very  considerably  increased. 
Agricultural  products — now  about  260,000,000  dols. 
yearly — must  be  quadrupled,  for  the  soil  is  of  unsur- 
passed fertility,  and  there  is  no  plant  that  will  not 
flourish  in  Mexico.  The  silver  mines  new  yield  only 
12,000,000  duls.  per  annum,  but  may  easily  be  made  to 
produra  a  hundred  million.  The  people  of  the  south 
look  forward  to  the  time  when  they  shall  be  instrumental 
in  developing  the  immense  resources  of  Mexico,  and  hope 
to  share  largely  in  the  great  traffic  that  will  corns  from 
them. 
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Waterproof  01n«  — The  liHbility  of  gluf>d  articles  to 
cOme  to  pieces  when  exposed  to  the  Kction  of  water, 
especially  hot  water,  is  familiBr  to  every  one.  By  add- 
ing to  the  water  with  whiuh  the  glue  is  mixed  when  re- 
quired for  age  a  smalt  quantity  of  bichromate  of  potash, 
and  afterwards  exposing  the  part  to  which  it  is  applied 
to  light,  the  glue  is  rendered  insoluble,  and  articles 
fiistened  with  it  resist  the  action  of  water.  The  propor- 
tion of  bichromate  of  potash  to  be  taken  must  bo  deter- 
mined by  experiment,  but  for  most  purposes  one- 
fiftieth  of  the  amount  of  glue  employed  will  be 
Sjfficient. 

The  Siowtk  of  Berllm.  —A  French  journal,  the 
firaitfmt,  draws  attention  to  the  wonderful  growth  of 
Berlin  during  the  last  two  centories,  and  declares  it  to  be 
the  most  important  city  in  all  Germany,  which  is  beyond 
qoealioo.  The  augmentation  of  its  population,  says  the 
writer,  corresponds  with  each  of  the  steps  which  the 
house  of  Hohenaollem  has  nude  towards  the  domination 
of  (Germany.  la  1640,  when  the  Orand  Elector  arrived, 
it  contained  only  12,00U  souls ;  in  1786,  at  the  death  of 
Frederick  the  Great,  there  were  145,U00  inhabitants ;  ia 
■pite  of  the  sufferings  inflicted  upon  Germany  by  the 
£mpetov  Napolecm,  it  had  increased  to  176,000  in  1816 ; 
by  the  year  1860  the  nnmber  had  grown  to  half  a  million. 
Since  the  buttle  of  Saduwa,  and  the  events  which  have 
m  ide  Berlin  the  capital  of  the  empire,  the  growth  has  been 
prodigions ;  the  population  of  B«rlin  is  now  said  to  be 
c  >n8iderably  greater  than  that  of  Vienna,  which  numbers 
800,000,  and  the  last  calculations  make  it  approach  one 
million. 

UtiUsatioa  «f  the  Water-Power  of  the  Bhon*.— A 
highly  important  work  is  just  completed  at  Bellegarde, 
for  turning  to  practical  advantage  the  famous  tall  of  the 
Khone.  This  impetuous  river,  after  issuing  from  the 
Lake  of  Geneva,  falls  into  a  deep  chasm,  which  it  has  cut 
for  itself  through  masses  of  calcareous  rock,  eating  away 
below,  and  leaving  the  upper  portions  overhanging  like 
gigantic  ruins.  After  passing,  by  impetuous  bounds,  fur 
Boine  distance  between  these  walls  of  stone,  the  river 
£ills  suddenly  into  a  huge  fathomless  gulf.  An  American 
conceived  the  idea  of  turning  the  force  of  this  mnss  of 
Water  to  account,  and  creating  a  power  for  a  number  of 
iniiustrial  operations.  England  and  Switzerland  found 
the  necessary  capital,  seven  millions  of  francs,  and  the 
work  is  approaching  completion.  The  fall  takes  place 
at  about  five  hundred  yards  from  the  junction  of  the 
Rhbne  with  a  little  stream  called  the  Valserine.  About 
a  hundred  yards  above  the  fall,  is  a  dam  and  a  basin,  by 
means  of  which  the  water  is  diverted  into  a  tunnel,  six 
hundred  metres  lon^,  ten  metres  wide,  and  twenty 
metres  high,  and  which  opens  into  the  ravine  of  the 
Valserine.  At  this  point  a  large  building  is  erected 
to  receive  turbine;,  which  are  calculated  to  give  a  force 
equal  to  three  thousand  (steam)  horse-power.  The  sub- 
terraneous aquedu'-t  is  continued  seven  hundred  metres 
beyond  this  first  point  of  operatiim,  and  conveys  the 
water  to  another  set  of  turbines,  of  five  thousand  nominal 
horse-power.  The  total  force  of  the  water  diverted  is 
said  to  be  equal  to  twelve  thousand  horse-power,  so  that 
four  thousand  remain  for  future  application.  The  motive 
power  is  obtained  and  brought  into  subjection,  and  will 
soon  be  applied  to  various  industrial  purposes.  Un  the 
summit  of  the  rock  which  dominates  the  turbine-house 
is  erected  a  massive  construction,  in  the  form  of  a  trun- 
cated pyramid,  in  which  to  receive  a  quadruple  system  of 
large  pnllies,  on  which  will  run  steel  wire  ropes  with 
hempen  cores,  to  give  motion  to  a  similar  system  of 
driving  pulleys  in  another  station,  about  a  hundred 
metres  distant ;  these  stations  will  be  repeated  at 
like  intervals,  with  arrangements  to  the  extent  of  the 
power,  thus  forming  a  long  current  of  motive  force  for 
the  use  of  a  number  of  factories  and  workshops  which 
are  growing  up  around  Bellegarde.  An  inaugural  cere- 
mony took  place  the  other  day,  under  the  presidency  of 
the  Prefect  of  the  Ain,  when  several  deputies  and  a  large 


number  of  notables  were  present.  The  eamfaj  oqU 

the  tunnel,  laid  the  usual  monumental  stone,  snd  8ii^ 
the  inauguration  with  a  grand  banquet  ai4  tftxim 
At  this  moment,  when,  ooab  are  so  aaaros  snd  ^ni 
especially  with  a  riew  to  the  futme,  every  ^it  ttta 
to  use  the  grand  forces  of  nature  is  of  intemt;  ud'^ 
bold  undertaking  of  getting  twelve  thaoMZui  lx> 
power  out  of  the  waters  of^the  Bhone  will  CBt>:i' 
rank  high  amongst  the  engineering  achieTSsati  of  D 
age. 

BeMgerator  Cars, — The  perishable  pedneb  <i  fc 
western  prairies  of  America  are  now  OoateredttUa 
markets  in  "  refrigperator  cars,"  a  device  wkiek  sa 
have  an  effect  on  the  value  of  western  lamh  niMtb; 
akin  to  that  of  steam  itself.  The  cars  are  ovsedt^ilt 
various  roads  over  which  tiiey  ran,  and  of  em>  s^ 
rapidly  and  make  close  connections,  andlktiristmi 
such  that  the  companies  gnarantee  Vbt  deUnrr  li  i 
articles  in  as  good  condition  aa  when  nnmi.  TV? 
are  built  deobleall  lonnd,  with  insi^doiAle  fan  ta 
in  with  charcoal,  and  have  a  eapaoity  for  inHSst » 
tons  of  ice.  They  are  nlao  arranged  so  as  to  be  futiM 
constantly  with  a  current  of  cool,  dry  air.  AtthepraofJ 
stations  they  are  carefully  examineo,  aadieeadUiia 
ever  it  is  deemed  necessary. 

Snet  Canal  Oiinpaaj. — Ahhoagh  It  is  snl  tW  i 
Sultan,  or  the  Khulive,  has  sanctioned  tiKiknae: 
the  system  adopted  by  the  eompany  of  the  iitbia » 
matter  is  not  )  et  settled  ;  the  Messageriei  Ooopir  i 
determined  to  try  the  legality  of  the  act,  >i>^  )* 
brought  an  action  against  the  Buez  Compsqr,  ai  ^ 
decision  has  been  left  to  the  Paris  TribnnalofHiMn 
It  wonld  almost  apprtu:  that  the  opinion  of  ft)i>^ 
market  is  against  the  Canal  Company,  fur  the  ikna 
suddenly  last  week  S2f^  60c,  without  of  b*" 
reason,  and  have  since  fkllen  ffirs.  lower,  t^""*, 
of  commercial  steamers  which  have  fumA  tb  i» 
bound  for  the  port  of  Bengal  alons,  is  IW^*^ 
been  116,  carrying  out  76,000  tons  of  arga,  ts^brw 
ing  home  70,000  tons.  These  totals  do  aotis>M> 
boats  and  cargoes  of  the  Peninsular  tud  OiieBlilu* 
pany.  I 

Cnba,  —  A  letter   in  the   Dsify  Iftm,  ijj^ ' 
Cuba,  says :— " The  marrelToos  fbrtility  of  W^ 
on  her  mountains,  keeps  in   store  fcr  the  tn^ 
patrio'e  other  vegetables  which  they  havefcnsiHJ* 
wild  there,  in  the  shape  of  farinaceous  roe**  *>** 
they  have  reoonrse  whenevercnlti  vated  vff'toMe  "J 
scarce  with  them.    They  also  devour  the  jntii,  «''■• 
rat,  which,  being  twice  aa  large,  and  shnoosp^* 
as  the  hare,  and  very  abundant  throaghoat  llm  •"'''* 
has  taken  the  place  of  beef  and  pork,  f**'*/*,'^ 
in  Eastern  Cuba  having  been  partiy  •lsagMa«»* 
partly  driven  away  since  the  war  woke  "^JU 
substitute  for  lard  is  cocoanutoil,  there  beiiif  •'■■J 
reach  thousands  upon  thousands  of  oooaaant  ('"Vj 
which  the  ripe  fruit  drops  abundantly.  It  ess  l*  f^^ 
by  tens  of  thousands,  not  only  for  nil,  bnt  iJs)  w j* 
which  is  manufhclured  from  the  snow-white_ ■««•*? 
generous  fruit,  as  another  substitute  "*''''*'' jr^j 
the  last  substitute  I  may  say  that,  wbiM  st  tw  it 
quarters  of  General  Perea,  I  drank  setenl  ''■?5 
mixed  with  coffee,  and  found itas  palatable »"**|*J 
The  patriots  being  In    one  of  the  best  «**P2 
regions  in  the  world,  that  article,  •««!*^'?V'* 
family  groceries,    reaches   them  o<*»""**'T?^ 
neighbouring  plantations,  and  even  frooSfsli"^ 
tbemselves.      But  generally  they  have  to  '"'^^ 
their  own   sugar  ffom  the  cane  which  ^''Ir''^ 
abandoned  sugar  estates.     From  the  1««»» **C 
tree,  and  inner  fibres  of  the  maji^ua  tree  'y'^jj 
mako  cloth  for  their  own  dress,  which  '""VItL  ) 
majagua  fibres  are  comparatively  '""*''' ""^^J 
jutia's  hide,  tanned  bythem,  ihey niskeik<m"" 
wear  toleiably  ^^^^^  ^^  LjOOglC 
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AirSOiriTCEllIBErTS  B7  THE  C3raCIL. 


sx&KiirAnoHs,  ists. 

In  accordance  with  tbe  Report  of  a  Committee 
appointed  to  consider  the  propriety  of  rescinding 
the  resolntion  for  discontinuing  the  Examinations, 
tlie  Council  have  decided  to  continue  them  in  the 
following  Bubjects,  for  the  year  1873 : — 


French,  including  Com- 
mercial French. 

German,  inclading  Com- 
men-iul  Gcrmaii. 

Italian. 

Spanish. 

Theory  of  Uosic. 


Arithmetic 

Book-keeping. 

Floriculture. 

Fruitand Vegetable  Culture. 

Logio. 

Political  Economy. 

English  History. 

English  Language. 

It  will  be  Been  that  several  of  the  subjects  in 
which  Examinations  were  held  this  year  have  been 
omitted,  and  that  French  and  Commercial  French 
have  been  combined,  as  well  as  Oerman  and 
Commercial  German. 

The  object  with  which  these  Examinations 
were  instituted  w.is  to  give  a  stimulus  to  the 
acquirement  of  certain  branches  of  knowledge 
by  adults  of  the  working  and  middle  classes,  bat 
some  of  the  above  subjects  are  now,  or  shortly 
will  be,  under  the  recent  Edncation  Act,  so 
generally  taught  that  this  stimulus  will  no 
longer  be  necessary,  and  the  Council  have  only 
retained  them  in  deference  to  the  strong  wish 
of  several  of  the  Institutions.  These  remarks 
specially  apply  to  Arithmetic,  and  it  appears 
that  about  one-fifth  of  the  Candidates  who  ob- 
tained Society  of  Arts'  Certificates  this  year  in 
that  subject  also  passed  in  Elementary  Mathe- 
matics under  the  Science  and  Art  Department. 

The  Programme  will  be  issued  as  soon  as 
possible.  With  the  exception  of  the  omission  of 
the  subjects  already  referred  to,  it  will  not  differ 
materially  from  that  for  the  examinations  of  1872. 

The  Papers  for  the  Elementary  Examination 
will  be  supplied  as  usual. 

Secretaries  of  Institutions  and  Local  Boards 
are  requested  to  make  this  decision  public  as  soon 
as  possible. 


ixrBsoBpnoHi. 

The  Michaelmas  subscriptions  are  due,  and 
should  be  forwarded  by  cheque  or  Post-office 
order,  crossed  "  Coutts  and  Co.,"  and  made 
payable  to  Mr.  Samuel  Thomas  Davenport, 
Financial  OiAcer. 


IHIBBNATI05AI.  EXHIBIIIOB,  1872 

The  Council,  having  been  informed  that  Her 
Majesty's  Commissioners  do  cot  intend  to 
publish  reports  on  the  different  departments  of 
the  Exhibition  of  the  present  year,  and  looking  to 
the  great  importance  to  Arts,  Manufactures,  and 
Commerce  that  these  annual  displays  should  not 
pass  away  without  some  record,  have  decided  to 
undertake  that  duty,  and  for  this  purpose  have 
engaged  the  services  of  gentlemen  specially 
skilled  in  the  subjects  of  the  several  sections, 
to  prepare  such  reports,  for  publication  in  the 
Society's  Journal.  The  Council,  however,  de- 
sire it  to  be  nnderstood  that,  in  publishing 
these  reports,  they  do  not  necessarily  adopt  all  the 
views  expressed  in  them,  which  must  be  taken 
as  those  of  the  writers  only. 

The  following  is  the  fourth  of  the  series.  The 
others  will  appear  from  time  to  time. 


PAPER,  PRINTING,  AND  COTTON  MACHINERY 
IN  THE  INTERNATIONAL  EXHIBITION. 

The  report  embraces,  under  the  head  of — 

Cation  Machinery. 
36  articles  from  India,  contributed  by    2  exhibitors. 
48        „         the  United  Kingdom   „  18         „ 


Paper  Machinery. 
33        „        the  United  Kingdom    „ 


20 


Printing  Mtehintry. 

29        „     letter  press    „        „             22  „ 

11        „     lithographic  „        „               8  „ 

3        „     copperplate   „        „               3  „ 
69        „     apparatus  used  in  printing, 

sudi  as  type,  rolls,  cases,  &c.    „    27  „ 

Cotton  Machxhebt. 

There  are  tliirty-six  examples  of  the  primitiTe  machines 
used  in  India  for  the  deantng  and  preparation  of  cotton. 
Clumsy,  uncouth,  rough — very  roughly  made,  to  the 
majority  of  those  who  pass  by  they  perhaps  seem  to  be 
laid  aside  for  fire-wood.  There  are,  however,  triumphs 
of  mechanical  contrivances  in  them  which  well  repay  one 
who,  looking  to  the  times  when  they  were  produced,  can 
bring  himself  to  appreciate  tiie  patient  originating  skill 
to  which  they  owe  their  formation.  Of  these  thirty-six 
examples  fifteen  are  "  churkas,"  gins,  or  machines  for 
separating  cotton  from  its  seeds.  They  are  the  handi- 
craft work  of  rustio  Indians,  and  consist  generally  of 
very  small  rollers.  As  toothed  wheels  were  there  nn< 
known,  these  rollers  are  in  contact  with  each  other,  the 
driving-power  being  transmitted  from  one  to  the  other 
by  means  of  right  and  left  handed  screws,  working  as 
though  they  were  toothed  wheels.  The  smsilness  of  one 
of  the  two  rollos  (it  is  less  than  half  an  inch  in  diameter) 
is  charactetistio,  the  object  being  that  thus  the  cotton 
may  be  drawn  in  and  yet  the  seed  excluded. 

Bo  long  as  men  are  to  be  found  who  can  admire  what  is 
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old,  BO  long  will  these  primitive  chnrkas  claim  regard.  The 
extension  of  manu&ctures,  and  conseqaent  increasing 
demand  for  raw  material,  has  rendered  the  ancient 
churka  an  antiqaarian  curiosity.  In  recent  years,  honours 
and  rewards  have  been  ofleredformachine-drivenchurkas, 
under  the  narve  of  "  cotton  gins  ;"  three  such  are  in  the 
Exhibition.  Asacompetition  in  the  relative  rapidities  and 
cleaning  powers  of  machine  gins  has  recently  taken  place 
in  Manchester,  and  doubtless  a  report  will  ere  long  be 
forthcoming  touching  the  quality  of  the  result,  the  rate 
of  ginning,  and  the  power  required  to  drive  each  gin,  a 
description  of  the  mechanical  arrangements  of  those  in 
the  Exhibition  is  all  that  is  needed  here. 

For  the  "  Chaufourier "  gin,  the  English  agents  are 
Messrs.  Edward  Caspar  and  Co.,  40,  Finsbuir-drcns, 
E.C.  This  gin  has  been  derived  from  the  original  churka. 
It  consists  of  two  metal  rolls,  so  small  and  close  that 
whilst  the  cotton  fibre  may  be  drawn  in,  the  seeds  cannot. 
These  are  driven  in  contrary  directions  at  a  high  velocity, 
and,  to  obviate  the  consequences  of  frictional  heating,  a 
fan-blast  of  air  plays  upon  them.  The  seed-cotton  is 
supplied  along  an  endless  web  of  leather,  having  on  its 
sorface  many  projecting  metal  points,  for  the  purpose  of 
drawing  the  cotton  along.  To  partially  open  the  cotton, 
it  is  struck  in  its  travel  by  an  oscillating  comb,  and  so 
the  fibres  are  raised  for  the  small  rolls  to  seize.  The 
cotton  is  thus  drawn  from  the  seeds,  which  fall  into  a 
wire-shoot  on  one  side,  and  the  ginned  cotton  is  collected 
on  the  other.  The  distance  between  the  wires  of  the 
shoot  are  adjusted  to  the  average  size  of  cotton  seed,  so 
that  cleansed  seeds  only  fall  through,  those  with  cotton 
remaining  on  them  being  returned  for  a  secoiid  ginning. 

No.  5,642  it  a  knife  roller  cotton  gin,  made  by 
Messrs.  Dobson  and  Barlow,  of  Bolton.  It  consists  of 
a  long  cased-in  roller,  with  raised  featherings.  These 
featherings  are  of  a  cAsped  form,  the  lines  of  cusps  being 
parallel  to  the  axis  of  the  roller.  This  roller  rotates 
rapidly.  The  cotton-covered  seeds,  spread  upon  a  table 
and  thence  supplied,  are  thrown  from  side  to  side,  and 
ultimately  a  leather-covered  roller,  pressed  by  a  blade  of 
steel  used  as  the  blades  generally  called  "  doctors"  are 
used,  and  rotating  parallel  to  the  former  one,  lays  bold 
upon  the  fibre,  and  the  seeds  are  so  cleansed  that  they  fall 
through  perforations,  of  a  suitable  size,  in  a  zinc  plate, 
curved  to  tiie  roller,  the  cotton  being  deposited  on 
another  side.  This  machine  is  certainly  a  very 
voracious  one — its  wide  capacious  mouth  seems  ever  open 
to  receive  more;  and  if,  in  the  opinion  of  competent 
judges,  quantity  is  a  test  of  merit,  few  are  likely  to  equal, 
and  fewer  still  to  surpass  it. 

No.  6,639,  an  improved  cotton-gin,  made  by  Messrs. 
Flatt,  Brothers,  and  Co.,  of  Oldham,  consists  of  an 
oscillating  frame,  having  at  the  extremities  of  the  oscil- 
lating sides,  and  mirallel  to  its  axis,  a  piece  shaped  not 
imlike  the  end  of  one  of  the  jaws  of  a  pair  of  wire 
nippers.  This  nipping  edge  oscillates  past  a  fixed  edge,  and 
between  these  sur&oes  the  cotton  fltoe,  with  its  attached 
seed,  is  held  as  in  a  vice,  but  not  cut.  The  advance  of  the 
moving  edg^  tears  off  the  seed,  which  falls  upon  wire 
fingers,  and  if  it  cannot  escape  between  these,  it  is  by  an 
oscillatory  motion  returned  to  the  nipping  jaws,  which 
are  supposed  to  lay  hold  of  the  ootton  so  long  as  any 
adheres  to  the  seed.  There  are  means  of  adjustment 
amongst  the  wire  fingers,  some  of  which  are  fixed  and 
some  movable.  This  adjustment  is  for  the  purpose  of 
arranging  the  size  of  the  opening  through  which  the 
seeds  may  escape ;  it  is  of  course  determined  by  the 
character  of  the  cotton  being  "  ginned." 

There  are  examples  of  machines  for  other  processes  of 
preparing  this  cotton  fibre  made  by  Messrs.  Dobson  and 
and  Bariow,  who  exhibit  the  gin  previously  described. 

The  carding  engine  (No.  6,643)  made  by  this  firm 
has  a  special  attraction  for  visitors,  because  the  coven 
of  the  large  card  cylinder,  which  consists  of  18  slips  of 
wood,  called  "  flats,"  of  3ft.  6in.  in  length,  and  Sin. 
breadth,  with  card  or  wire  brushes  attached  to  the  under 
rides,  are  seen,  one  ^  a  time,  at  intervals  of  two  ^r  three 


minutes,  to  rise  up  silently,  wiUKnit  appaient 

means ;  then  a  long  brush,  as  silently,  passes  gndsgnwHi 

and  clears  off  the  refuse  cotton.    The  flat  ' 

its  place,  and  the  quietude  of  the  smfitoe  ia 

untu  another,  with  ghost-like  solemnity,  rites  op,  ta  b* 

silently  brushed  and  then  laid  down  again. 

No.  5,647  is  a  cotton  roinning  "  mule,"  so  fatllBd  ha- 
cause  it  was  the  result  of  combuing  two  operstkina  im 
one  machine.  The  one  in  the  exhibitioa  waa  made  I7 
Messrs.  Dobson  and  Barlow,  of  BoHtm.  Fov  ot  tba 
machines  employed  in  the  cotton  mannfsctore  !>•*«  re- 
tained so  much  of  original  form  and  mode  of  opermtism, 
and  yet  undergone  so  many  and  varied  intemal  changes, 
as  the  "  mule."     In  addition  to  these  improvamsHtii, 


which  have  stood  the  test  of  long  experienoe,  this 
embraces  an  improvement  in  the  constraction  of  the 
"  copping"  rail ;  and,  owing  to  the  mode  in  wfaidi  the 
prime  mover  transmits  motion  to  the  machinery,  tbe  maa 
in  charge  can  stop  the  carriages  at  an^  part  d  tbar  x«- 
tom  travel.  These  and  o&er  details  in  renaet  to 
the  machine  are  of  too  technical  a  character  n>r  tlds 
report. 

No.  5,641  is,  in  the  catalogue,  described  1 
head  cotton-combing  machine."    These  woida  do 
convey  to  the   uninitiated  a   clear  deacriptioa  of  tke 
purpose  to  which  the  ingenious  mechanical  ananginMati 
of  the  apparatus  are  applied.    In  no  nuniTifaetaw  an 
there  such  accumulative  mechanistic  contiivaxnoei  as  is 
that  relating  to  cotton.    The  mule  (5,647)  and  tfaaoaa- 
ing  engine  (o,648)  to  many  persons  are  stiU  noTehia  sad 
wonders  of  ingenuity. 

In  this  cotton  combing  machine,  however,  axe  embodied 
many  of  those  arrangements  which  have  rendenl  tts 
mechanism  to  which  £ey  were  first  applied  so  extesMMj 
useful,  and  still  give  to  the  cotton  machinery  of  JtiiglsM 
an  imrivalled  pre-eminence. 

After  cotton  has  been  passed  through  five  iiiiiliiiiiiisij 
machines,  called  the  "gin,"  the  " opening madniM^"  m 
"lap,"  the  "breaker  card,"  and  the  "Derby  dosbkr,"  il 
might  seem  to  be  prepared  for  being  formed  into  "  yaia." 
Not  so,  however,  for  the  finer  class  of  goods.  Althongli, 
to  the  eye,  the  cotton  seems  well  prepared,  yet,  partly 
owing  to  the  action  of  the  gin,  and  partly  that  <rf  tba 
other  machines,  there  are  a  number  of  short  ibn>  aixsA 
with  the  long  ones.  A  moment's  consideration  ikow* 
that  the  strength  of  a  thread  or  yam  depends  apoB  ths 
length  of  these  fibres.  In  relation  to  them  is  the  ftacs 
of  the  proverb,  "a  rope  of  sand."  Sand  isfibrnlass,  Iwdbs 
it  cannot  be  formed  into  rope.  Malleable  iron  is  fltiei^ 
hence  a  tenacity,  as  in  a  rope,  which,  owing  to  its  giaaaiv 
character,  cast-iron  never  attains.  From  soch  eoasUcn- 
tions  as  these  it  is  requisite,  if  possible,  to  comb  oat  al 
the  short  fibres.    The  machine  No.  6,641  does  this. 

The  last  of  the  five  machines  previously  aatnsd  Im- 
nishes  cotton  in  sheets  or  weba,  eight  isohes  broad.  Ttsn 
sheets  are  rolled  in  long  lengths  on  wooden  ttdlets,  lAkk, 
when  full,  are  of  fourteen  inohes  in  diameter,  snd  esIM 
"  laps."  Eight  such  laps  are  introduced  to  the  appantat. 
The  following  description  apples  to  ao»,  the  nnaiaac 
seven  being  identical: — 

Each  lap  is  laid  between  guides  npoa  a  pair  of  lai^s 
fluted  wooden  rollers.  The  end  of  nte  long  weh  it  wtxr 
introduced  between  a  pair  of  small  diameter  fluted  sMsl 
rollers,  which  cause  the  cotton  to  be  advaaoed.  Whsa 
thus  advanced  so  ftr  at  may  be  requisite  (ti4 
this  is  determined  by  the  loigtii  of  the  atafb 
or  flbre  of  the  cotton  being  operated  opoo)  a  wmb- 
tooUied  nipper-bar  falls  upon  the  advaneed  esHoa, 
holding  it  firmly  upon  a  cushioned  plate.  Hms  giiij|is<, 
the  ends  project.  Then,  no  less  than  seventeen  eoatts, 
increasing  in  fineness  or  closeness,  of  small  pin-Iiks  tsslk, 
and  fixed  in  succession  on  a  roller,  pass  nader  the  jm- 
jectingends,  and  draw  out  the  short  onheld  fibres,  lasviag 
of  course,  neatly  and  evenly  oombed,  all  thoaeflbna  which 
the  nipper -bar  retains.  Assume  now  that  this  opwalitB 
takes  place  after  a  succession  of  previous  oaea.  That 
the  previously  finished  or  well  and  oleanly-ooB^ed  oottos 
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being  held  between  sHiall  fluted  rollers,  ia  by  a  cam- 
action  bronght  back  bo  as  to  overlap  the  ends  of  these 
Ijut  combed  fibres.  The  rotation  of  the  previously- 
named  rollers,  which  for  a  short  period  had  been  reversed, 
IB  now  direct ;  the  consequence  being,  that  the  newly- 
oombed  cotton  is  drawn  between  them,  and  so  pulled 
tlirough  the  fine  oomb  at  the  end  of  the  nipoer-bar.  It 
is  thus  inoorporatsd  into  the  dressed  collection,  and 
therefore  advanced.  After  them  follow  new  uncombed 
fibres,  the  continuity  of  the  web  is  again  broken,  the 
combing  repeated,  and  the  interlacing  re-established. 
About  sixty  times  per  minute  this  separating  and  re- 
oniting  takes  place,  and  when  the  cotton  appears  it  is  as 
a  beaatiAil  gossamer  fabric,  so  delicate  umt  a  breath 
-would  destroy  it.  These  gossamer  fabrics  are  condensed 
hy  passing  through  a  cone-shaped  brass  funnel,  and  on 
emerging  from  it  they  are  called  "slivers."  Each  is 
then  bent  li^tly  round  a  delicately-formed  brass  finger 
or  hook.  The  very  slight  pressure  on  these  hooks  is 
auffioieot  to  hold  up  what  may  be  called  the  tails  of  them 
under  the  tables ;  hence  a  bar,  connected  with  a  catch 
holding  the  forked  guide  of  the  strap  which  gives  motion 
to  the  machinery,  can  slide  freely.  If  a  sUver  should 
break,  and  a  hook's  tail  drop,  the  sliding  bar  is  caught, 
a  spring  released,  the  strap  thrown  on  las  loose  pulley, 
and  the  machine  is  stopped.  UntU  such  a  casualty 
happens  the  aforesaid  little  brass  fluted  rollers  reverse, 
and  oscillate  with  almost  imperceptible  rapidity.  The 
^voifc  they  are  doing  is  so  non-apparent  that  imagination 
may  hear  them  saying,  in  relation  to  the  now  cleaned  and 
weU-oombed  fibres — 

"  We  draw  them  all  alon;,  they  flow 
To  Join  the  brimming  nver.'' 

The  spectators  see  the  eight  beautiful  slivers  oozing  con- 
tinually from  their  concealed  fountains,  and  passing 
noiselessly  along  a  smoothly-polished  scooped -out  sliver- 
beA ;  they  there,  joined  in  one,  may  complete  the  stanza 
for  the  crowd  always  watching  this  machine  when  at 
wvtk,  tajvag — 

"  Hen  may  oome  and  roeii  may  go, 
Bnt  we  flow  on  for  eTer." 

▲t  length  they  enter  a  wide-mouthed  braw  chasm,  and 
whilst  therein,  lost  to  sight,  are,  by  what  workmen 
teehnicaUy  otil  drawing-rollers,  extended  to  many  times 
their  orif^nal  length.  They  are  then  passed  between 
■mail,  bnt  heavy,  ouendering  rolls,  and  so  solidity  or  sub- 
■taaoe  in  thioknesa  is  given.  After  this,  by  the  pressure 
of  the  advancing  calendered  sliver,  and  the  resistance  of 
a  loaded  lip  upon  the  mouth,  out  of  which  the  combined 
■liven  are  ejected,  solidity  or  substance  is  given  in  length, 
and  the  eight  gossamer  fabrics  leave  the  machine  a 
narrow,  crimped-up  web  of  cotton,  without  twist,  all  the 
flbres  thereof  being  in  parallel  lines,  clean,  well-dressed, 
sad  of  that  quality  which  permits  them  to  be  considered 
M  the  aristooraoy  of  the  cotton  race.  The  seventeen 
oombs  were  left  charged  with  pieces  of  dirt  and  short 
fibre.  Before  they  appear  again  in  the  presence  of  the 
to-be-combed  cotton,  a  rapidly-revolving  bristle-covered 
cylinder  has  brushed  off  all  this;  astiGT,  wire-card  covered 
loUer  cleans  these  bristles,  and  then  a  comb  or  "doSer" 
takes  from  this  latter  and  deposits  in  a  tin  the  short  fi  bres, 
to  which  the  not  inappropriate  name  of  "  nihil"  is  given. 
There  is  noUiing  in  me  Exhibition  which  tells  us  whether 
this  "  nihU' '  ever  appears  in  public  under  another  title.  It 
is  ooUon  still ;  and  perhaps  more  than  a  simple  trace  of 
its  existence  may  be  found  in  certain  shirts,  which  have 
onexpectedly  exhibited  the  marionette  performance  of 
tepa»tine  into  many  parts,  without  the  marionette  skill 
of  re-nniting  to  form  a  perfect  whole. 

There  are  two  looms  (Kos.  6,651  and  6,652)  ex- 
hibited. No.  6,651  is  a  power-loom,  with  a  "  positive 
letting-off  and  compensating  motion,"  made  by  Messrs. 
Davie*  and  Yatea,  35,  Back  Oeorge-street,  llanchester. 
XIm  objects  contemplated  by  the  makers  are  of  so 
exoIoBvely  technioal  a  nature  as  to  be  appreciated  | 


only  by  those  practically  engaged  with  looms.  Briefly 
described,  they  are  intended  to  retain  on  the  threads  of 
the  warp  the  same  tension  &om  the  commencement  to  the 
end  of  the  woven  web.  This  is  accomplished  by  a  spring 
and  an  arrangement  of  pressure  bars.  The  threads  of 
the  warp  are  delivered  off  the  beam  on  which  they  are 
by  a  special  contrivance,  and  the  "  healds."  intendea  for 
a  very  different  purpose,  are  not  required  to  draw  forward 
these  threads,  as  is  the  case  in  some  looms. 

The  beam  and  shuttle  driving  arrangements  only  of  No. 
5,652  were  at  work,  the  shuttle  being  driven  by  a  blastof  air 
from  two  cylinders  or  pumps  attached  to  the  back  of  Uie 
beam.  How  far  this  blast  of  air,  passing  behind  the 
shuttle  in  each  of  its  flights  between  the  threads  of  the 
warp,  may  affect  the  success  of  the  scheme  must  be  de- 
cided by  experience.  It  is  clear  that  some  one  anticipates 
advantages  from  it,  for  the  inventor  has  thrown  over  it 
the  protecting  egis  of  ten  patents. 

There  is  a  simple,  but  ingenious  spooling  machine 
(No.  5,650), 'showing  the  process  of  winding  by  hand 
the  thread  on  the  smfill  bobbins  on  which  it  is  sold.  It 
is  accomplished  by  two  small  shafts,  on  one  of  which  the 
bobbin  is  held  by  friction  in  the  hole  immediately 
beneath,  and  parallel  to  it  is  a  second  shaft,  having  on 
one  half  of  its  length  a  right-hand  screw,  and  on  the  other 
half  a  left-hand  screw.  The  person  who  sits  at  the 
machine  can  rapidly  cause  either  screw  to  act,  and  so 
determine  the  backwards  orforwards  travel  of  the  thread. 
The  little  bobbins  are  thus  very  easily  and  rapidly  fllled. 
Although  the  machine  is  specify  a  peraoniu  and  not  a 
power  machine,  and  might  easily  be  worked  by  the  foot, 
as  a  sewing  machine  is  worked,  yet  the  one  in  the  Exhibi- 
tion has,  on  a  lower  shaft,  a  wheel  which  by  a  treadle 
arrangement  is  ihrown  into  frictional  rim-gearing  with. 
a  similarly  surfaced  and  shaped  wheel,  driven  by  a  strap 
&om  the  engine.  The  apparatus  is,  in  all  its  parts,  much 
more  simple  than  that  which  a  few  years  ago  was  used 
for  forming  the  "  Mogul "  balls  of  cotton. 

No.  5,658  is  a  very  carious  net-making  machine.  The 
artisan  does  most  of  the  work,  and  the  steam  power 
simply  draws  the  thread  where,  in  an  ordinary  machine, 
it  would  be  carried  by  a  shuttle.  It  is  in  daily  use 
and  doinp;  good  wor^  nevertheless  it  may  be  regarded 
as  an  antiquarian  curiosity  from  Scothmd,  and  the  more 
remarkable  because  surrounded  with  to  mudi  of  modem 
machinery. 

PmNTiNO  Hachinzbt. 

In  the  East  Machinery  Annexe  (No.  5,840)  ia  the 
"Walter  Printing  Machine."  This  machine  may  be  said 
to  be  a  novelty  in  the  printing  of  newspapers. 

The  kindness  of  the  publi^er  of  the  ScoUman  news- 
paper  allows  of  the  introduction  of  a  woodcut,  which 
conveys  an  idea  of  the  general  form  of  the  machine. 

The  designers  of  it  have  determined  to  dispense  with 
the  boys  or  men  who,  with  other  machinee  having  the 
same  object,  were  employed  in  feeding  in  the  blank  sheets. 
This  determination  necessitated  many  changes  through- 
out the  entire  construction ;  hence,  in  external  form,  it  if 
not  suggestive  of  a  printing  machine. 

As  the  manufacture  of  paper  had  passed  from  the 
simple  production  of  single  sheets  to  the  rolling  on  • 
cylinder  of  a  continuous  web  of  felted  paper  of  good 
quality,  there  was,  in  this  article,  that  which  enabled 
the  designers  to  meet  their  flrst  want. 

The  paper,  as  now  manufactured  and  supplied  for  the 
Timet  and  Mail,  consists  of  webs  of  the  breadth  of  a 
double  page  of  these  publications.  This  continuons 
roll  or  web  varies  in  length  from  three  to  five  miles,  and 
weighs  from  600  to  1,000  lbs.,  and  can  be  divided  into 
from  4,000  to  6,000  sheets.  With  such  a  mass  of  raw 
material  to  operate  upon,  it  is  evident  that  the  required 
machinety  must  be  large  and  strong.  The  chief 
forms  and  arrangements  have  been  apparently  suggested 
by  the  machines  for  calico-printing  so  generally  used  in 
Lincashire. 
The  large  roll  previously  spoken  of  is  readily  mounted 
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upon  its  machine  axle,  and  by  a  ligbt  carriaga  transferred 
to  the  hearings  jprepared  for  it.  Gripping  or  drawing- 
in_  rollers  take  Tiofd  of  the  end.  It  must  be  home  m 
mind  that  paper  of  this  size  and  quality,  when  evenly 
pnlled,  can  bear  great  tensile  strain. 

Amongst  the  scientific  apparatus  is  the  piece  of  a  roll 
of  paper,  as  used  in  this  machine,  sustaining  a  weight 
(evenly  distributed)  of  flra  owts.,  and  reported  to  be  able 
to  carry  nine  cwts. 

When  the  process  of  printing  commences,  the  web  is 
nnroUed,  and,  passing  with  a  high,  but  adjustable, 
tensionr  it  is  held  in  close  contact  with  damp  or  moist 
covered  pressure  rollers.  Thus  prepared,  it  may  be 
brought  to  the  type.  The  type  is  arranged  on  cylinders  in 
the  machine  as  "stereo  "plates.  These  are  prepared  thus: — 
The  type-setting  machine  (No.  6841)  having  composed, 
say  one  sheet  of  th«  Time;  a  cast  of  this  is  taken  in  what 
majr  be  called  paper-pnlp.  This  cast  is  rapidly  dried. 
It  18  then  placed  on  the  sur&ce  of  a  concave  mould,  and 
the  usual  arrangements  for  casting  being  made,  liquid 
"stereo  '_'  metal  is  poured  in  ;  the  cast,  quickly  set  and 
cooled,  is  taken  out,  and,  by  suitable  arrangements,  is 
adapted  to  the  cylinders  of  the  printing  machine.  From 
the  completion  of  the  type-set  page  to  the  production  of 
the  "  stereo  "  and  its  being  in  use  in  the  machine,  a  less 
interval  than  twenty  minutes  is  sufficient. 

Having  passed  the  type  and  received  an  impression 
on  both  sides,  the  time  has  arrived  when  sheets  must 
spring  from  the  web.  To  separate,  evenly  and  without 
visible  irregularitiea,  sometimes  more  than  twelve 
thousand  sheets  from  a  web  of  paper  travelling  between 
rollers  at  the  rate  of  nearly  fifteen  miles  per  hour,  was  a 
problem  worthy  of  solution. 

The  designers  of  this  machine  accomplish  the  separation 
thusr—There  are  two  blank  cylindera,  the  circumferences 
of  which  are  of  a  length  of  the  open  sheet  of  the  Timo, 
or  of  some  integral  sub-multiple  of  this  lengUi.  Between 
ftese  the  printed  web  of  paper  is  passed  on  its  way  from 
Oxe  printing  cylinders  to  the  tapes  by  which  it  is  to  be 
distributed  ready  for  circulation.  Assume  that  the  cir- 
cumferences are  of  the  exact  length.  In  one  of  these 
cylinders  is  a  deep  fiuting  parallel  to  the  axis— this  is  a 
sheath  into  which  the  edge  of  what  we  must  call  a  knife 
enters.  In  the  other  cylinder  is  a  projecting  knife  (to  be 
described  hereafter),  having  on  eadi  side  of  its  entire 
length  a  copper  guard,  formed  like  one-half  of  the  letter 
T.  This  ang;le-guard  is  held  in  projection  by  springs. 
If  pressure  is  exerted  on  these  copper  guards,  they  an 
depressed,  and  the  knife  exposed.  When  the  pressure  is 
removed  the  springs  recover  their  position.  Assume  now 
that  the  guard  is  approaching  the  deep-fluted  roller,  it 
will  be  depressed,  and  between  it  and  the  upper  loUer 
■wm  be  momentarily  held,  not  sUtionary,  but  in  its 
bavel,  the  web  of  paper.  With  a  rapidity  too  great  for 
the  powen  of  vision  the  knife  acts,  the  other  side  of  the 
•cut  being  held  by  the  other  spring. 

The  foregoing  description  assumes  that  the  separation 
IS  complete.  It  is  not  so.  The  knife  is  not  one  continnoas 
Wade,  but  IS  formed  of  long  angular  projections ;  these 


perforate  the  paper  much  closer,  bat  as  cheqia  in  nw- 
times  separated  from  the  eountcnr-cheqnes,iiiifceii,am]B 
to  the  divisions  in  the  postage  stamps,  but  sothsttlKpHtn 
which  hold  the  stamps  in  sheets  are  separated^  Soff  eu 
marginal  end  a  narrow  joiningof  the  paper  is  actullTlelL 
These  two  joinings  are  utilised  thus: — It  ii  eaeiilalllai 
the  travel  of  the  paper  should  always  be  with  ib  n^m 
edge  parallel  to  the  medial  line  of  the  mirhilif.   Win 
the  cut  hju  been  effected,  the  p<^pei  is  delivsitdfaaik 
machine  to  the  carrying  tapes.    To  secure  the  pmUs 
on  its  entrance  into  these  tapes,  the  normal  chimsri 
the  paper  is  preserved  by  means  of  these  narrow  jdsa 
and'  therefore,  as  a  web,  it  is  advanced  until  thtif  ^ 
the  tapes  between  two  rolls,  timveUingatafai^ena* 
than  the  web,  is  sufBoient  to  draw  the  web  fonwis' 
80  sepcmite  the  end  shreds  by  which  the  sheet  atill  n* 
connection  with  the  original  roll  at  paper.   IM  <*! 
is  the  sheet  thus  oompletely  Bepaiated,  it  it  aMi? 
drawn  in  advance  about  two  inches.    ISwt^e)  taija 
the  sheets  to  an  oscillating  taped  frame,  which  dtHra 
them  first  on  one  side  then  on  the  other  of  knifo^ 
fingers,  which  lay  the  sheets  OB  the  two  tiUapifinl 
for  them.  Whilst  the  aforesaid  blank  twoiadxit'l^ 
are  passing,  the  oscillating  frame  Bsovas  bom  ■''  I*  **! 
of  these  fingers.  If  the  machine  wereworkrinfc**^ 
speed,  more  than  three  papei*pera8oond««aldbeUiK"> 
on  these  tables. 

The  effect  of  the  cutting  amngemeot,  prew^w 
scribed,  the  form  of  the  edge  of  the  knife,  anl  tti  fi^ 
tion  of  the  shred-holdings,  may  ba  traced  %  at^at"* 
carefrilly  examines  either  of  the  lower.edges  o{thi  fa* 
or  Mail.  > 

In  Boom  i  (No.  6,700),  U  a  "rotateiy  m-J* 
perfecting  press,"  used  for  prinAiag  paiiofthti** 
edition  of  tiie  Jidio.  This  machins  was  made  kf  t*^ 
Marinoni,  of  Paris.  To  Messra.  Casseil,  F'*'^ 
Oalpin  thanks  are  due  for  the  hiaa  of  an  abeti'*'' 
femisheathis  illostratiaBof  thaHarinoniptesa  P'WI 
on  which  Messrs.  MsDrinani  have  baasd  their  i^|f^ 
ments,  is  that  of  the  American  maohiae  called  'Bai' 
This  latter  was  first  made  in  Enaiaad,saBieya>i(^' 
the  works  of  Sir  Joseph  Whifeworth,  in  Usacbala'  U 
was  there  the  writer  of  this  report  saw  it  in  <{"*|^ 
before  its  erection  in  Printin|'-koiise-sqiisr&jr«i^ 
both  sides  of  the  sheet  reqoued  two  msiiM''''  *; 
Marinoni  has  arranged  tkat  one  marhins  skall  ■  '*: 
he  has  also  increased  the  number  of  shaeti  tksta^" 
fed  to  the  madiine  in  a  fixed  tims.  Itn*^^*'''' 
state  that  machines  which  thns  priat  both  a^^** 
oontinned  operation  are  called  " petfsotiag"  siaw'J^ 

Since  the  dieets  of  paper  are  usiid  o*"^  z\ 
with  a  space  of  less  than  one  incn  betwea  es»  ■ 
dear  that  many  thooaands  may  be  thu  J"'"  'r 
hour.  Twenty  thousand  eopies  of  ths  ^^'^  n 
printed  per  honr  by  the  machine  in  the  Eikiw*  * 
should,  however,  be  home  in  mind  that  ^^^  r^ 
half-sheet  newspaper,  and  printed  is  ^f''']^^ , 
delivery  of  such  a  stream  of  paper  on  oae  '^~?L 
greet  difficulty,  which  has  been  oretooiis  in  tw  M* 
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"  Wiilter"  miohine,  by  oicillstiag  frames  of  tapes.  There 
are  slight  differences  in  the  application  of  this  method 
in  the  tini  machines,  hut  no  remark  npon  these  is  needed 
here.  The  effuot  of  the  oscillating  frames  is  to  divide 
the  stream  of  printed  papers,'  and  then,  by  the  uanal 
method  of  tapes  and  mechanically-moved  "  fingers"  or 
"  flyos,"  the  papers  are  delivered  upon  different  tables. 
In  the  Maiinoni  machine  there  are  three  sets  of  these 
osoilhrting  taped  frames.  The  first  divides  the  stream  of 
papas  ri^t  and  left,  alternately ;  each  of  these  streams 
18  again  divided,  so  that  the  printed  matter  is  finally 
deposited  on  foar  tables.  In  the  Marinoni  machine 
paper  of  the  size  of  the  Echo  is  printed  in  doable  sheets, 
the  division  being  accomplished  by  means  of  a  rotating 
circnlar  knife  in  the  middle  line  of  the  machine.  lUs 
knife  oats  in  the  line  of  travel  of  the  paper ;  that  in  the 
Walter  prsss  cdts  tranversely  to  this  line  of  travel. 

If  a  saggestion  ta  those  who  have  so  perfected 
newspaper  printing  as  the  designers  of  the  Walter 
and  Marinoni  machines  have  done  may  be  made,  itwoold 
be  that  the  former  would  perforate,  much  as  postage 
stamps  are,  the  line  of  fold  (an  adaptation  of  the  present 
ingenious  contrivance  would  do  this) ;  and,  farther,  that 
by  the  delivery  of  the  sheets  to  folding  machines,  the 
somewhat  clumsy  arrangement  of  "  flyers  "  might  be 
dispensed  with.  There  seems  no  reason  why  the  opeca- 
tion  of  printing  riioald  be  attended  with  so  much  noise ; 
carefal  fonoatian  of  oains,  true  forms  to  teeth  of  wheels, 
and  good  workmaaship,  especially  in  joints,  would 
matetially  redace  an  dement  wfaiw  oftoi  proolaims  a 
tiemalonsness  in  the  machines  and,  as  a  coiuequenoe,  a 
fslUng  short  of  perfection  in  the  work  done  by  it,  and  a 
ptofitless  waste  of  power. 

That  the  inking  anangamsBla  are  eren  yet  imperfeot, 
is  dsdacibia  from  the  many  and  various  p»n«M>««  which 
constitate  variefy,  and,  by  those  who  adopt  them,  are 
called  improvements ;  and  that  the  inking  problem  is 
very  difflenlt  of  soIatioD,  may  be  inferred  frwn  the  some- 
what incaovenieBt  amngaments  adopted  in  tiie  Walter 
machine. 

Kos.  6,841,  5,842  are  reijMctivdy  "composing  and 
diatributing  maohinee,"  used  in  the  timet  piiatmg  ofloe. 
In  each  there  is  provision  for  stoTsge,  in  separate  tubes, 
of  192  different  types.  In  the  composing  machine  these 
tulles  are  arranged  vertieally,  mnoh  as  organ  pipes. 
Upon  tiers  of  keys,  simUaT  to  the  keys  of  an  organ,  the 
fingers  of  aa  open^  aot.     Each  pressed  key  rueaaes  a 


type ;  such  released  types  are  directed  by  192  channels 
or  grooves,  which  converge  as  rays  to  the  focus  of  a 
convex  lens.  When  each  letter  is  in  its  proper  place,  a 
simple  treadle  arrangement  advances  the  hne.  It  is 
carious  to  watch,  through  a  sheet  of  plate  glass,  the  types 
falling  down  their  grooves,  uncertain  which  may  first 
reach  its  destination,  and  whether  the  result  is  not 
likely  to  prove  an  anagram,  for  an  answer  to  which  the 
priae-offering  journals  might  safely  promise  a  reward. 
This  is  averted  by  a  careful  considention  of  the  relative 
weights  of  the  type.  The  heaviest  types  have  the  longest 
paths,  and  thos,  although  the  keys  are  pressed  in  very 
rapid  succession,  yet  the  types  reach  a  common  destina- 
tion in  their  appointed  order. 

No.  6,842  is  a  "  distributing"  machine.  In  principle 
it  is  the  converse  of  6,841.  The  type  being  advanced  in 
line,  an  operator,  by  means  of  keys,  opens  certain  direct- 
ing switches,  and  these  guide  the  types  to  tube^  in  which 
they  remain  ready  for  the  composing  machine.  These 
tubes,  when  filled,  are  placed  vertically  in  a  fixed  frame, 
and  can  be  taken  down  for  use  in  the  composing  machine, 
aa  books  are  removed  from  shelves  in  a  library. 

There  are  five  printing  machines,  Nos.  6,689,  6,692, 
6,699,  6,711,  and  6,716,  to  be  used  for  book-work,  which 
are  so  novel  in  all  their  features,  and  ^ive  such  promise 
of  rapid  development  and  general  utility,  aa  threatens 
to  send  into — 


•'  a  world  fir  off, 


'  Into  a  Limbo  Urge  and  broad," 

all  other  machines  for  (juarto  and  even  folio  work.  The 
original  of  these  machines  is  American,  and  they  were 
introdooed  into  England,  so  far  aa  can  be  ascertained, 
about  three  years  ago. 

No.  6,692  is  a  recently-imported  American-made 
machine,  with  soch  changes  in  its  construction  as 
previooa  experience  in  the  land  of  its  birth  may  have 
soggeated.  It  can  be  woAnd  with  the  foot  by  a 
treadle,  and  the  ease  with  which  this  can  be  done  is 
msoh  the  same  as  that  of  a  tamer  using  a  light  lathe. 
The  person  who  treadles  feeds  the  machine,  and,  where 
a  self-acting  delivery  is  not  attached,  he  removes  the 
printed  sheet  and  can  supply  another  daring  the  inking 
motions. 

The  machines  are  compact,  well-balanced,  silent,  and 
in  all  respects  promise  to  be  durable,  and  not  easily  put 
out  of  repair.    It  behoves  those  who  are  contemplating 
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anj  change  in  their  printing  machinery  to  see  the  most 
recent  im]>rovementa  in  this  class.  Ko  verbal  de- 
scription, within  a  limited  apace,  can  do  justice  to  the 
originality  of  form,  or  the  mechaiiical  ingenuity,  which 
haa  very  rapidly  brought  them  to  a  high  degree  of  com- 


mercial utility.    How  different  they  are  frosi  , 
machines  may  be  inferred  &om  the  woodcnb  vhidi  Ikr 
respective  makers    and  merchants    vrhoae    oama  n: 
attached  have  lent  for  the  porpoie  of  thia  report. 
Whilst  the  general  principle  in  all  of  them  is  &: 


No.  6,6B2. — For  particulars,  application  should  be  made  to  Messrs.  Coddington  and  Kingaley,  3,  Bedfiad-^ 

London,  W.U. 


«  oeit0H\c  roM. 


r«..-i*ogle 


So.  6,699.— Thia  machine  is  made  by  Messrs.  Pumival  and  Co.,  62,  Ogden-street,  Faittield-atttiel^ 
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No.  6,711. — The  address  for  reference  to  this  machine  is,  Mr.  Samuel  Cropper,  70,  Cheapstde,  London,  E.G. 


same,  viz.,  by  a  careful  balancing;  of  apparently  irregular 
loads,  an  up-and-down  treadle-motion  may,  without  any 
jar  or  tremulonimess,  communicate  a  yariety  of  move- 
ments to  parts  of  a  machine  which  subserve  very  dif- 
ferent purposes,  and  yet  must,  as  regards  punctuality, 
promptitude  in  action,  and  efficiency,  be  really  perfect ; 
nevertheless,  very  great  diversity  exists  in  the  applica- 
tion of  this  leading  idea. 

In  some,  the  ink  is  upon  a  distribttting-table ;  in 
others  in  a  trough,  with  a  "doctor"— a  longitudinal 
traversing  roller-motion  being  given  by  a  screw  retutbin^ 
into  itself. 

In  another  there  is  a  "quick  retam"  motion;  here 
there  ieacircolar  distributingtableforink,  and  with  what 
may  be  called  a  backward  movement  of  a  portion  of  its 
central  area.  lA  one,  motions  are  communicated  by  links, 
in  another,  by  cams.  A  comparison  of  the  varieties  which 
each  maker  adopts,  and  calls  important  improvements, 
must  be  left  to  the  opinion  of  intending  purchasers. 
This  remark,  however,  may  be  made  vrith  reference  to 
•II  of  them — many  of  the  parts  seem  needlessly  heavy. 
Granting  that  rigidity  is  of  primary  importance,  it 
dionld  also  be  bomo  in  mind  that  this  can  be  secnred 
by  »  jadicioos  use  of  the  principles  which  a  knowledge 


of  strain  abd  thrusts,  as  employed  in  constructive 
mechanics,  can  produce,  rather  than  in  masses  of  cast- 
I  iron,  where  weight  is  sometimes  mistaken  for  strength, 
and  size  is  assumed  to  indicate  enlarged  utility. 

There  are  other  machines,  which  may  be  classed  as  of 
the  ordinary  form  of  power-printing  machines.  These  are 
all  of  the  saitio  type.  The  paper  is  fed  by  ha&d,  drawn 
into  the  machine  by  grippers,  and  passed  round  cylinders. 
The  type  is  on  a  flat  oscillating  table,  and  having  re- 
ceived the  ink  from  the  rollers,  the  impression  is  trons- 
ferred  to  the  paper  on  the  cylinder. 

Whilst  to  the  eye  there  may  seem  little  or  nothing  to 
distinguish  one  from  the  other  of  these  machines,  yet 
there  are  differences  on  which  success  in  certain 
specialities  in  printing  greatly  depend.  It  is  as 
difficult  to  discover  as  it  is  to  describe  seme  of  these. 

The  "  Bremner  machine  (6,720)  has  an  automatic 
break-motion.  This  can  be  made  self-acting,  according 
to  the  nature  of  the  printing.  For  example,  if  heavy 
work  is  being  printed,  then,  as  the  cylinder  of  paper 
begins  contact  vrith  the  type,  a  cam  action  puts  on  the 
break,  and  so  retards  the  speed,  and  therefore  keeps  in 
longer  contact  ihe  type  and  the  paper.  An  arrangement 
of  cams,  Ksadily  varted,  enable*  ttie  printer  to  adapt  the 
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No.  6716. — Xbo  makers  of  thu  msfhino  ato  ilisstB.  IJ.  S.  Cropper  ani  Co.,  Hotliley  Will,  Xolla^** 


dnration  of  retardation  to  the  size  of  the  paper.  Tb  ia  break- 
action  can  also  be  nsed  to  asaiat  in  stopping  the  motion 
of  the  heavy  type  and  table  before  the  direction  of  travel 
ia  revened.  ;nie  reveningr  of  heavy  masses  required  to 
be  kept  at  a  high  velocity  uwaya  piodaces  objectionable 
■trains.  In  the  mole,  in  cotton  spinning,  the  object  ia 
accomplished  by  a  screw  cam,  or  doable  fiuee.  la  this 
machine  the  automatic  break  does  the  work. 

There  is  also  a  mechanical  arrangement  by  which 
extra  inking — say  twice  pasmng  the  tn>e  under  the  ink- 
ing rollers  for  one  impression  on  toe  paper — may  be 
readily  adjusted.  The  withdrawal  of  the  register  points 
and  the  alternate  cessation  of  the  action  of  tlu  feed-board 
and  grippers,  the  printing,  in  fact,  only  once,  for  two 
trareu  of  the  maohme,  is  under  ready  control,  and  the 
oylisder  being  driven  by  a  pall  from  the  ratchet  wheel, 
it  can,  at  any  stage  of  the  operation,  be  bronght  to  rest 
by  pressnre  on  a  handle  which  releases  the  pul. 

No.  fi,724.  To  avoid  the  tendencv  to  jarring  oonse- 
qnent  upon  a  wheel  and  rack  motion,  the  ty^bed  of 
this  matiiine  is  driven  by  what  may  be  described  as  the 
thread  of  a  screw  upon  a  large  oyUnder  retaining  into 
itself  in  one  revelation  of  the  thread.  It  has  also  an 
averasement  fbr  snbmitting  the  trpt  to  the  operation  of 
the  inking  rolleis  four  times  before  their  bemg  passed 
under  the  paper.    The  action  is  smooth  and  silent. 

No.  fi,723  has  an  arrangement  by  which  the  grippen 
cannot  be  tampered  with  and  reversed. 

There  are  otiier  printing  machines,  each  of  whidi  has 
doubtless  some  peouliaiity  which  can  secme  the  oom- 


mcndution  of  tho  usen.  This  report,  howenr,  (•■  '^ 
refer  inqairen  to  the  prospectosea  of  tbt  lopxt" 
makers,  whose  addresses  wiu  be  found  in  Umiw"' 
the  catalogue  of  the  Industrial  Department  , 

No.  6,789  is  a  machine  for  casting  type,  piitie««»* 
which  may  be  had  from  the  Hanager  of  ^^ 
Founding  Ck>mpany,  31,  Bed  Lion-eqnare.  '^^''^ 
on  the  ilTosbatiao  oi  it  are  referred  to  in  the  {"'[^j 
of  the  Company.  Tlria  is  certainly  a  ""ost  """r 
contrivance.  The  typo  metal,  which  ia  '?I'"!*?h1 
of  •  quality  of  mote  than  ordinary  durability,  a  ■■''f 
by  gas  flimies.  By  a  cam  action  upon  what  WT  * 
called  the  handle  of  a  force  pumjp,  the  liqiiid  ■■'^5*!  |! 
forcibly  ejected  from  anoriflea  about  I-16thof  a^ 
diameter.  Opposite  this  orifieeiaaneotrNMi'''*''^ 
mould  for  the  tvpe,  which  is  pooled  by  aa  ^"'^^^ 
of  water.  With  giieat  rapidity  the  bwdU  is  ^P**^ 
tyi>e  advanced  on  a  ledge,  the  mould  okssdiiMl*''*! 
action  of  the  pamp  procnces  a  seeond  type.  '^~^^ 
shelf  in  a  lengthemng  row,  the  t9Va>  aw.Pfg^ 
they  ai«  brought  thiwigh  a  nwiSaeaf  liW«l*j! 
chambers.  Here  the  sides aioaU  {to>«4>tM  ai"!^ 
^aned;  the  MouisitB  gcoovm  aae  latw^aw^yt,, 
finished  type  delivarMt  09.  hand  toackiac  »«■  ^ 
the  time  the  liquid  metal  fnten  tk*  **Bliau^ 
mav  be  taken  up  and  nas«  by  the  piilitat^  ^  gS; 
and  dressing  can  be  accurately  a4iait*4't><^^' 
either  may  be  worked  iaitfeaimlif  «tg*  ^ 
e  msfihinw  ii  siinple  and   anflifiii*^  ••"•* 


or 

The 

durable. 
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PaP»  HAOHiraBT. 

Th«  mimufaottire  of  paper  is  now  in  s  iraiiBitional 
•t&te.  Even  for  siuh  small  artiolea  as  envelopes,  it  is 
found  most  advantaKCoas  to  form  the  paper  from  the  ngt 
intolarg^  rollsi  similuT  to  those  deacribedander  No.  fi,84U 
(the  Wetter  prea).  By  the  aid  of  machinery  like  to 
that  in  the  Exhibition,  ordinary  note  paper  results  from 
the  cDtting  np  of  weba  whoae  lenptii  is  measured  in  mile*, 
and  whose  weight  is  recorded  in  hundredweights;  the 
water  maik  being  introdnced  many  times  in  the  breadth 
of  the  roll,  and  lutimatriy  appearing  once  on  each  sheet. 

No*.  5,828  and  6.829  are  Isrge  models  of  tiie  complete 
establishinent  for  the  manafiiotnre  of  paper.  The  room 
required  to  carry  oat  this  work,  the  oonttnnons  attend- 
ance, and  the  non-stopMge  of  the  machinery  at  stated 
brief  iotamla,  effeotnuly  hinder  the  anthorities  from 
attempting  the  actoal  mann&ctim  in  an  exhibition. 


Xos.  6,830,  6,S31  and  5,832  are  portions  of  the  ap- 
priretus  by  which  wuter-marks  and  other  specialities  are 
introduced  into  the  paper  during  the  process  of  mann- 

fllCtUTC. 

No.  o.GOo  includes  a  series  of  nine  machines,  illustrating 
on  the  large  scule  the  complete  process,  from  the  web  (or 
roll  of  paper)  to  the  finished  envelopes  in  packets. 
Although  the  separate  machines  may  have  been  the  pro- 
duction of  different  makers,  yet  the  range  now  to  be 
briefly  described  is  exhibited  and  kept  in  opeiation  by 
Heasrs.  Dickenson  and  Co.,  6o,  Old  Bailey,  London. 

The  web,  drawn  along  by  suitable  rollers,  is  cut  into 
sheets.  Economy  of  manufacture  requires  that  the  rata 
of  advance  of  the  web  should  admit  of  an  easily  adjust- 
able and  variable  ratio  with  that  of  the  cutting  knife. 
Change  wheels  hardly  comprehend  the  necessary  delicacy 
of  variety.     It  is,  however,  accomplished  by  the  use  of 
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expanding  pollies.  On  the  shafts  of  the  loll  and  the 
knife  are  two  deeply  flanged  poUies.  The  rims  of  theae 
pnlliea  are  fonned  m  dttalax  segments ;  the  radial  arms 
carryingtheaesegmenta  are  each  operated  upon  br  awedge 
attached  to  a  collar  ^hich  can  be  slid  along  the  shaft: 
The  advance  of  this  collar  adTances  the  rim  segments  and 
BO  altera  the  diametei'  of  the  puller.  The  nature  of  the  case 
reqairea  that  theae  ptiUiea  shonld  be  connected  bv  a  brood 
and  tight  strap,  ail^  therefore,  the  circumferential  Taria- 
tions  in  them  must  be  dul^  proportioned.  This  is  ac- 
complished by  tooth  whfefels  on  the  square  threaded  screws, 
by  which  the  preTionsly-hanied  wedges  are  mored ;  these 
wheels  are  driven  one  irott)  the  other,  by  means  of  what 
may  properly  be  named  u  flexible  wheel  having  internal 
teeth ;  it  is,  in  fact,  a  chain  with  peculiar  links,  each  of 
which  operates  upon  one  tooth.  Thus  the  cit«umferential 
proportions  of  the  (tullies  ife  preserved,  and  the  sheets 
can  be  cat  exactly  aa  required. 

When  out,  the  sheets  are  glazed  by  being  passed 
between  milling  rolls.  They  are  then  heaped  under  a 
press  to  the  thicliness  of  an  inch,  and  by  means  of  a 
steel  die,  of  the  size  and  shape  of  the  opened  envelope, 
each  descent  of  the  press  separates  an  envelope  from 
every  sheet  of  the  heap.  Minor  operations,  soch  as 
special  embossing,  black  or  blue  bordering,  &c.,are  next 
performed. 

There  are  in  the  Exhibition  other  folding  machines 
for  envelopes  besides  the  three  in  use  by  Messrs. 
Dickenson. 
No.  fi,694  is  exhibited  and  need  by  Messrs.  Goodall. 
No.  fi,700  is  exhibited  and  used  by  Messrs.  Feaner. 
The  machines  of  this  class  are  all  cam-machines,  and 
exceedingly  ingenious  are  the  cAntrivances  for  the  many 
minute  requirements  in  envelope  folding,  for  example, 
lifting  them  from  the  compressed  heap  in  which  the 
stamping  machine  produces  them.  In  one  machine  this 
is  done  by  exhausUng  tbe  air  from  a  contrivance  which 
can  be  placed  on  the  top  of  the  envelopes — one  sheet  is 
thus  taken  and  committed  to  the  machine,  and  then 
another.  The  amount  of  gum  to  be  placed  upon  the 
parts  intended  to  adhere  has  evidently  occasioned  some 
perplexity.  In  one  mnchine  there  is  a  deep  trough  of 
gum.  ^elow  the  surface  of  the  liquid  is  an  edge  of  brass, 
similar  in  size  and  form  to  the  portion  of  the  envelope  to 
be  gummed.  Immediately  above  the  trough  is  a  brass 
piece,  which,  if  lowered,  would  touch  the  former.  When 
the  machine  is  in  operation  the  piece  rises  out  of  the  sea 
of  gum,  tbe  other  piece  descends,  they  kiss  each  other, 
and  the  lower  piece  immediately  retiree,  aa  though  it 
were  a  mermaid  unwilling  to  be  seen.  The  upper  piece, 
by  a  rajndity  and  peculiarity  of  movement  indicative  of 
cam-action,  transfers  its  kiss  to  the  envelope,  and  thus 
leaves  behind  a  narrow  light  strip  of  gum,  and  im- 
mediately returns  to  repeat  the  operation.  The  envelope 
machine  No.  6,694  is  remarkable  for  its  quiet,  continnous 
action.  Verbal  description  cannot  do  justice  to  machines 
of  this  class. 

No.  fi,790  is  a  book-folding  machine,  made  by  Messrs. 
Kmon  and  Son,  of  Nottinglum.  No,  6,718  is  a  book- 
folding,  and  6,844  a  newspaper-folding  machine.  The 
two  llktter  are  made  by  Messrs.  Harrild  and  Sons,  of 
London. 

Book-folding  machines  are  supposed  to  do  the  work 
with  greater  precision  than  newspaper-folding  machines, 
and  certain  mechanical  arrangements  of  a  precautionary 
characterenter  into  them.  Forexample,  6,7 18  has  register 
pins,  upon  which  the  bbok  sheet  is  so  placed  that  the 
folding  may  be  tme  to  the  margins.  In  6,844  these 
register  pins  are  not  needed.  Again,  in  a  newspaper- 
folding  machine  it  is  sometimes  requisite  to  fold  a  sheet 
within  a  sheet,  at  other  times  a  half-sheet  within  a  sheet ; 
this  is  not  required  in  a  book-folding  machine. 

The  machines  Nos.  6,718  and  6,844  are  tape  machines, 

*'.*.,  tiie  paper  to  be  fioilded  is  brought  over  a  narrow 

'  >g  between  two  boards,  a  wooden  or  metal  knife 

rp)  descends  and  presses  the  doubled  paper  into 

ing.  Sets  of  tapes,  moving  in  opposite  directions, 


carry  the  paper  forward  until  it  meets  -with  am  adjoi^ 
stop.  A  second  knife,  moving  parallel  to  ita^  in  ajk- 
at  right  angles  to  the  former,  advances,  canaea  a  sn 
create  and  dftlivery  to  tapes.  The  paper  is  again  sto;^ 
and,  if  lieed  be,  another  and  another  knife  complsle  r 
work,  and  the  folded  sheet  is  laid  on  a  aelf-adjMliBg  ^- 
by  fingets,  as  deaoribed  in  tbe  Walter  and  Maia- 
presses. 

The  tbachiiie  No.  5.700  baa  no  tape  amngcBRS 
the  knife  itself  descends,  carrying  the  folded  aWt  tc  c 
adjustable  stop.  The  blade  is  rapidly  •withdraw!,  fc 
paper  remaining  held  between  strips  of  tndia-mbker :  ■ 
second,  third,  and,  if  needed,  a  fourth  knife,  deaws-u 
in  lanRth  succeed,  in  appointed  order.  The  last  kr: 
transfers  the  folded  sheet  to  gripper  and  presaon  rcl- 
These  rolls  perfect  the  work,  and  d^ver  the  pris:-. 
sheet  in  book.'pages,  without  the  assistance  of  fio^cis. 

The  mechanical  arrangemente  of  those  machinet  ne^o' 
of  cams  and  links ;  the  motions  are  silent  and  wtiiifafV'-' 
the  work  is  well  done  ;  the  power  required  but  ne. 
and  the  saving  of  laboar  very  great. 

However  varied   may  have    been    advances  ii  d, 
application  of  steam-power  and  self -acting  muimaT : 
printing,  there  is  go<^  reason  to  anticipate  a  fttfsR  .: 
equally  continnous  and  rapid  development.     Fv  w- 
ployers  of  machinery  there  seems  no  i«st ;  the  wKii>^ 
"perfect"  machine  of  to-day  is  next  year  regarded  kc 
antiquity.    The  advance  is  chiefly  in  the  self-actara; 
perfecting  of  the  work,  indeed,  in  renderine  ft>  *' 
ployers  of  machines  independent  of  strikes.     Tins  a 
mecbnnical  hindrance  in  the  way  of   rags  nisac  > 
machine  in  one  room  and  being  delivered  aa  h«ui»lT- 
bound  printed  books  in  another,  no  hand  too^B^d 
no  eye  seeing  the  intermediate  operatiom. 


EXHIBITIOHS. 


ProTineial  Exhibitions  In  France. — Tix  nhit^Xno  o: 
Nevers,  which  is  now  open,  containa  more  than  Ft 
hundred  works  of  art,  a  considem'Wp'  poitka  «l  whi  i 
are  by  artists  well  known  at  the  Paris  taimt,  sad  src- 
by  very  eminent  hands,  including  several  fneale  siti* 
of  distinction.  The  Society  of  the  FHends  of  Art  - 
Versailles  announces  the  oMning  of  its  nineteesd  ^• 
hibition  of  ^orks  of  art  for  Ihe  tenth  of  November.  !^ 
pxhibition  is  to  be  held  in  the  historical  SaDe  ixisit 
Fanme. 

Zxhibition  of  CoraL— The  Jardin  d'Acdinotitiea  « 
about  to  add  to  its  attractions  what  is  called  t  pat  ^ 
red  coral,  or,  in  other  words,  a  splendid  caQaoMs  of 
that  beftuliful  natural  production,  bronght  iitm  tlf 
Indian  seas,  by  Captain  Johnson,  of  the  "g^itiMi  ^s^- 
and  confided  to  the  care  of  M.  HUne  £dwaiJi.  l^' 
celebrated  naturalist.  The  collection  is  describd  » 
superb. 

The  Knrembeig  ■tuemm.— This  raoaenm,  an^' 
local,  is  now  national,  but  it  is  little  known  abiw  • 
that  an  extract  from  an  artide  in  the  Gma^tt  it  Oi* 
will  not  be  uninteresting.  The  maseam  h^  i*^ 
made  some  important  acquisitions,  which  banna  a  tf^ 
interest  for  artists  and  studente  of  the  history  of  foeM. 
These  consist  in  a  series  of  engravings,  oo  mad  ^ 
metal,  of  the  fourteenth  and  fifteenth  centtuiis,  ai*= 
have  been  added  to  the  famona  c<dlections  of  tiw  «a^ 
of  Wohlgemuth  and  his  eontemponrieai,  maA  tS0' 
Durer  and  his  contemporaries,  pnpils.  and  fcO**^ 
down  to  the  seventeenth  centory.  Anottier  irb^. 
acquired  coUeotion  illustrataa  the  history  cf  laiatt 
and  inolndes  fine  examples  of  bk>ek-cntttiig.  sM  cf  <^ 
earliest  printed  books,  a  number  of  wosks  hjr  tts  af 
celebrated  printen,  whether  native  or  Osiiasm,  ari<W> 
Italy  dating   ttte  fifteenth  oaBtnty.    Thia  ssIWi* 
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IndadM  many  remarkable  illiutnted  works  of  great 
rarity,  aome  being  unique.  Anather  series  consists  of 
nielloa  and  engravings  in  what  ia  called  the  eriblet 
9t3-le.  The  department  of  the  museum  devoted  to  the 
tiistory  of  copperplate  printing  is  highly  important,  and 
late  acquisitions  have  filled  up  many  blanks.  The 
oollection  of  MSS.  has  recently  been  enriched  by  the 
acquisition  of  a  fragment  of  a  Bible  of  the  commence- 
ment of  the  sixth  century,  consisting  of  twenty-four 
Isaves,  which,  being  remarkable  for  me  beauty  of  the 
-writing,  ia  placed  at  the  head  of  the  series  illustrating 
the  history  of  caligiaphy. 


COBRESPOHDEHCX. 


THEOUQH  RAILWAY  TO  INDIA. 

Sib, — I  have  read  with  great  interest  a  paper  by  Mr. 
Hyde  Olarke,  on  the  "  Through  Koute  to  India,"  in  the 
Journal  of  tht  Society  of  Arts.  Allow  me  to  send  you  a 
few  observations  on  the  same  subject.  Kotwitbstanding 
the  importance  such  a  line  would  be  to  England, 
the  necessary  capital  will  not  be  raised  there  unless 
it  can  be  proved  in  what  way  interest  aad  funds  can  be 
paid. 

The  Ottoman  government  is  doubtless  greatly  in- 
terested in  having  a  line  of  railway  from  one  end  of 
Anatolia  to  another,  but  it  is  not  in  the  power  of  that 
government  to  guarantee  interest  for  the  expense  of  making 
Buch  a  line,  seeing  that  the  exchequer  is  already  over- 
burdened with  the  interest  on  other  railways,  especially 
on  the  Roumelia  line.  I  do  not  mean  to  say  that  the 
government  will  not  in  the  end  find  money  there,  but 
many  years  will  elapse  before  these  railroads  will  yield, 
directly  or  even  indirectly  (by  increasing  the  supply), 
sums  large  enough  to  cover  the  guaranteed  interest,  and 
till  then  the  exchequer  must  pay. 

The  exchequer  will  do  well  if  it  discharges  the  pay- 
ments with  which  it  is  burdened,  in  consequence  of  exist- 
iug  agreements.  Other  resources  must  therefore  be  pro- 
posed. Above  all  things,  the  expense  of  construction  must 
be  lessened.  Actual  traffic  will  doubtless  increase,  but 
not  in  the  same  proportion  as  elsewhere,  because  for 
years  the  only  exports  will  be  from  agricultural  products ; 
besides,  Greek,  Armenian,  and  Turuks  have  no  taste  for 
agriculture.  Emigration  and  acquisition  of  land  still 
present  many  difficulties.  The  system  of  taxes,  and 
the  manner  of  raising  them^  weigh  too  heavily  on 
the  labourer.  There  then  only  remains  the  SIussul- 
man  population,  which  has  not  increased  for  a  good 
number  of  years,  and  which  is  also  too  conservative 
to  adopt  all  at  once  agricultural  improvements.  The 
interest  of  capital,  with  current  expenses,  should  not,  iVom 
the  beginning,  exceed  the  revenue.  Government  feels 
the  need  of,  and  intends  to  make,  routes,  and  has  voted 
a  certain  sum  for  this  purpose  in  the  budget  for  public 
-works.  Turkey  not  having  routes,  in  spite  of  groat  out- 
lay of  money,  ia  not  because  she  lacks  the  will,  nor  because 
economy  is  badly  directed,  but  from  an  institution  only 
to  be  found  in  Turkey.  The  carrjring  out  of  a  law, 
or  of  an  order,  is  not  confided  to  an  individual  but  to  a 
council.  The  Grand  Vizier,  the  Minister,  the  Governor- 
General,  the  Gbvemor,  the  Under-Govemor,  the  Mndir 
have  each  an  executive  authority.  Notwithstanding, 
in  the  interior,  the  greater  ]>art  of  the  members  of 
the  council  (Mejiisa)  are  not  paid,  every  one  is 
eager  to  belong  t«  it,  and  it  is  they  who  prevent  the 
ctmstmction  of  routes,  so  as  not  to  bring  the  Stamboul 
population  there,  or  other  strangers,  who  wonld  spoil 
their  custom.  And  it  is  so  easy  to  hinder  the  execu- 
tion of  an  order ;  it  is  only  neceaiary  to  make  a  simple 
request  or  give  a  report,  even  though  a  false  one.    Ko 


one  ia  reiponnble  for  it;  the  majority  of  the  coonoil 
decides.  Until  this  report  has  passed  through  a  quantity 
of  councils,  an  inquiry  is  ordered,  the  order  arrives 
from  Stamboul,  is  executed,  and  all  is  forgotten  bat  the 
cost. 

It  is  this  institution  which  paralyses  all  progress  in 
Turkey,  and  I  could  write  volumes  on  the  subject ;  but  I 
am  persuaded  the  government  would  -willingly  confide  the 
oonstmction  of  routes  of  communication  directly  to  a  boni- 
Jldt  company,  to  avoid  the  Mejlisses  having  anything  to 
do  with  it. 

If  the  government  grants  the  necessary  land,  a  grant 
of  £60,000  the  kilometer,  the  permission  of  placing  rails 
on  this  route  and  working  it,  then  the  company  has  only 
to  give  the  difference  between  the  grant  and  the  aotuu 
cost,  plus  the  sleepers,  rails,  rolling  material,  and  build- 
ings. The  surplus  of  the  grantmight  be  fixed  befurehund; 
a  great  portion  of  the  sleepers  oould  be  cut  in  the  course 
ot  the  route  ;  rails  should  be  as  light  as  possible ;  rolling 
material  strong,  simple,  and  inexpensive ;  and  the  build- 
ings should  be  sheds  and  stores  for  merchandise.  There 
would  be  the  ordinary  distance  between  the  rails,  in 
mountainous  parts,  or  steep  inclines  must  be  used,  and 
curves  of  small  mdiiis.  In  flat  countries  the  eurth-works 
would  be  made  as  far  iis  possible  without  steep  inclines 
and  curves,  so  as  to  be  able  to  use  there,  if  length  per- 
mitted, carriages  of  greater  speed ;  and  even  in  hiUy  purts 
inclines  and  curves  might  be  adopted  and  fitted  for 
greater  speed,  if  such  could  be  done  without  increasing 
the  cost  per  kilometer,  more  than  a  certain  part,  to  be 
fixed  beforehand. 

The  bridges  and  works  should  be  cheaply  constructed 
of  wood.  If  traffic  raises  the  receipts  above  the  required 
interest,  this  surplus,  and  even  fresh  capital,  can  be  em- 
ployed in  changing  temporary  into  permanent  works. 
Houses  and  depots,  instead  of  sheds,  can  be  built,  iron 
bridges  made,  inclines  could  be  lesAeuud,  or  the  line  could 
be  changed  in  such  places  where  inolinea  and  curves  are 
too  steep,  and  stronger  rails  and  sleepers  laid  down. 
Thus,  without  risking  a  large  capital  from  the  first 
(30,000  fr.  the  kilo.),  in  time  a  good  railway  to  India 
might  be  made. 

There  now  only  remains  for  me  to  make  some  observa- 
tions upon  the  itinerary  of  Anatolia  beyond  the  Black 
Sea,  six  ports  with  a  certain  exportation,  that  is  to  say, 
Isddd,  the  Gulf  of  Qhemlek,  Pandemia,  Aivaly,  with 
the  coast  opposite  the  Isle  of  Mitilene,  Smyrna,  and  the 
Gnlfof  Alexandretta  (Scanderoonl. 

Smyrna  need  not  M  conaiderea  in  the  project,  as  she 
already  possesses  two  railways.  But  to  reckon  on  all  the 
sources  which  may  feed  the  railway,  end  to  make  known 
the  intentions  of  the  Ottoman  Government,  it  will  be 
desirable  to  communicate  with  all  these  ports. 

For  the  great  Indian  line,  there  is  only  the  one  proposed 
by  Colonel  O'Reilly  remaining  to  join  to  the  branches. 

From  Ismid  to  Eski-Shehr. — In  the  environs  of  Eaki- 
Shehr  towards  Angora,  and  the  junction  of  the  route 
from  Broussa  and  from  the  Gulf  of  Ghemlek. 

From  Esld-Shehr  to  Kutahieh  and  Afioom  Karahissar. 
— At  Afioom  Karahissar,  there  will  be  a  junction  from 
Aivaly,  which  will  join  to  Saura  by  the  route  of  Aivaly, 
of  Balykessar,  Panderma,  and  Kirkaghatch,  Smyrna.. 

From  Sonssourlon,  on  the  route  from  Panderma  tp 
Balykessar,  a  branch  line  to  Broussa  will  be  made,  as  well 
as  Smyrna,  by  Kirkaghatch,  Soma,  Balykessar,  Soul- 
sourlou,  Broussa,  Moudanoh,  thus  arriving  at  Con- 
stantinople with  only  three  hours'  sea  passage. 

From  Afioom  Karahissar  to  Konieh,  and  ttom  thence  to 
the  Gulf  of  Alexandretta,  from  there  to  Bagdad  and 
Bussorah. 

These  are  the  lines  which  are  necessarr,  and  which 
would  have  a  certain  traffic,  and  which  conld  pay  in  case 
of  need.  It  will  be  desirable  to  join  Tusgat,  Sivas, 
Kuserieh,  Muracoh,  Oqrfa,  Diarbekir,  &c.,  whiol  time  and 
careful  study  will  show. — I  am,  kc, 

F.  EvMAXM,  Engineer. 
Coutantlnopls. 
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DANGEROUS    TENDENCY    OF    EXHAUSTIVE 
VENTILATION  IN  COAL  MINES. 

Slu, — In  our  coal  mineg,  the  upcast  shaft  is  ns  hnsy 
a*  it  can  be  in  virtually  pumping  out  the  air,  and  form- 
ing; a  vacuum — or  partiHl  one — -in  tha  pjtsmijtea  of  the 
mine  below  ;  and  into  these  passnges  again,  all  the  sur- 
rounding gases,  air,  and  fire-damp  pour,  until  tho 
equilibriun^  is  a^ain  restored.  True,  a  volume  of  external 
air  may  be  passing  in  by  means  of  tho  downcast  shaft ; 
but  it  must  be  borne  in  mind  that  it  is  the  nearest  which 
are  sucked  in  first,  and  that  it  is  not  until  all  these  in- 
flammable gases  have  been  exhausted  from  the  seams  of 
tho  coa)  around,  thit  the  air  at  greater  distances  is  called 
upon  to  supply  the  deficiency. 

Undoubtedly  it  must,  in  many  cases,  b«,  that  had  it 
not  been  for  the  partial  vacuum  created  by  tho  exhaustive 
influence  of  the  uucast  shaft,  the  fire-dump  would  never 
have  been  sucked  in ;  snd  that,  consequently,  hnd  it  not 
been  for  the  fire-damp  the  fenrfiil  explosion  conld  never 
have  orsurred.  Or,  admit  that  tho  explosion  might  have 
occurred,  then  it  may  he  considered  as  all  the  more 
eertaih  that  its  disastrous  effects  would  have  been  very 
much  less  had  it  not  been  for  the  exhaustive  operations 
of  the  upcast  shaft. 

This,  therefore,  can  hardly  be  gainsaid,  that  the 
tendency  of  the  system  of  ventiUtion  iri  operation  in 
many  of  our  co^l  imnes  is  to  occasion  these  fearful  ex- 
plosions of  fire-damp  where  etherwise  thpre  mi|?ht  hnve 
Meo  fcona ;  inff,  fti  othet  OiaiB.  'to  ihuVia'fv  to  U  v«i^ 
great  extent  the  terrible  results,  in  loss  nf  Iif»  and  pro- 
perty. Such  a  system  may  li*dangerouA  in  any  ooal  mine, 
but  in  our  fiery  ones  it  shouM  be  positively  prohibited. 

That  those  resnlts  are  not  thpon-tical;  is  shown  by  both 
barometric  ani  thermal  ohservntions  on  such  ocosMons. 
If  a  barometer  is  connected  with  on  air-pnmp,  and  th«  air 
exhausted,  then,  in  •zaet  propoirtion  as  a  partial  vacunm 
is  formed,  will  the  bsrometer  fall.  When  the  tempera- 
tore  of  thJs  atmosphere  rises,  the  08*6018  in  a  coal  mine 
are,  that  the  air,  being  more  rarifled,  has  a  greater 
tendency  to  escape  upwards  oat  of  the  mine,  and  bo  to 
form  a  partial  vacuum  below.  OF  course,  it'  this  goes  oii« 
the  colder  and  fiery  gases  of  tho  min«  rosh  hi  to  supply 
their  plocn.  But,  he  these  thinjn  as  they  may,  attsnnon 
is  partionUrly  requested  to  the  following.  It  is  perfiectly 
independent  testimony,  having  been  stumbled  on  casually 
whife  taming  over  the  leave*  of  n  montfaty : — "  l{  is 
■hoWB,  as  a  rule,  that  the  explosions  take  place  after  a 
fall  in  the  barometer,  or  a  rising  in  the  thermometer. 
In  either  case  the  flre-dantp  pnnn  into  tile  mines  in 
greater  qnantitiea  than  when  the  haromoter  is  high,  or 
Siennometer  low."  (See  OhattAtrt'  Journol  for  May,  1872, 
page  339.)    This  extract  Is  short,  but  it  is  to  the  point. 

There  only  remains  to  call  attention  to  the  masteriy 
mniaar  in  which,  in  his  last  most  able  letter,  your  cor- 
respondent Mr.  Reveley  discossas  ihe  rabject  of  down- 
wud  Tentilatioii.— I  am,  fto., 

H.  F.  Al,BZAimBR. 
Bdlnborgh,  Sth  October,  istL 


ARTIFICIAL  FUEL. 

Sir,— llie  vaTnalile  letter  of  Jfr.  W.  Cf.  Rerdman,  in 
your  issue  of  the  20lh  September,  on  "Artiflcial  Coal," 
mdnces  me  to  offer  also  some  humble  suggestions  on 
krtificial  fuel. 

A  few  years  ago,  I  made  some  experiments  witli  the 
dead  leaves  of  tnes,  about  wUoh  I  addressed  a  few  lines 
to  TOO,  on  fte  occasion  of  the  discnssion  about  fuel  on 
Innian  railways.  My  experiments,  a*  those  of  an 
amateur^  were  bnt  of  a  <Ttide  and  soperfioial  nature. 
The  rasoUs,  however,  appeared  to  be: — 

1.  That  if  dead  leaves  are  compressed  by  mschineTy, 
they  make  very  good  fuel. 

2.  That  if  dead  leaves  are  steeped  in  any  kind  of  oil 
or  Cstty  snbstance,  and  are  then  compressed  they  make 
better  fhel  stilL 


3.  That  various  kinds  of  leaves  yield  brizivt  gia  l 
also  oil.    For  instance,  oak,  ivy,  and  holly  lesves- 

♦.  That  many  trees  seem  to  produce  •rsryjsc; 
miich  weight  in  loaves  as  they  inoreaso  in  we%ht  iaa 
wood;'  Mich  arej  apparently,  tho  oak,  the  elai,  aaj 
horse-i'hostnot. 

5.  That  sundry  plaata  produce  a  faurge  qund^ 
leaves  of  great  heating  power,  with  bat  llt^  solid  «- 
for  exsimple,  the  ivy  and  the  hoUy. 

6.  That  it  might  be  in  our  power  to  make  both  tr- 
and  plants  yield  more  or  less  leaves  by  regnktiBf  &. 
growth. 

At  the  present  tune  some  thonaiuida  of  tons  of  )mv 
fall  in  these  isles,  which  are  either  trodden  nudn  fa<>' 
left  to  rot  in  the  lanes,  and  ditches,  suid  fuitsts,  aeC!: 
mention  the  aooumulation  of  leaves  ftom  totmer ;« 
These  leaves,  with  the  present  high  price  of  nti 
would  form  a  very  valoaole  addrUon  to  the  sooros  x 
iiiel. 

Vnrinns  objections  might  be  rained  against  dnaaikiB 
of  utilising  dead  leaves  for  fael,  sach  as — Are  fln 
not  not  more  valuable  as  manuro  for  fields  and  tHt' 
Is,  or  would  ever,  the  qnantity  of  leaves  be  IrnfC  a—^ 
to  make  it  worth  while  to  embark  in  anch  ta  mla- 
talcing  as  manufacturing  from  them  artiSoa!  M' 
Oould  this  fuel  be  used  for  machinery  or  for  hoaakui 
Or.  finally,  would  it  pay  f 

With  regard  to  the  utility  of  learvea  for  warn  * 
fields,  it  may  be  simply  stated  that  they  are  tsf 
little  used ;  and  with  regard  to  treea  they  do  ti^ 
so  necessary  as  is  supposed,  for  do  not  plearir'9** 
thrive  well  in  parks  and  gaidens.  and  in  ooi^ka 
and  fields,  without  the  manore  of  their  own  leaia^ 
are  swept  away  ? 

As  for  the  rest,  it  wonid  be  ncoOsaiy  fitf  ■■ 
seientifla  men  should  test,  by  experiment,  the  niv  'i 
various  leaves  with  regard  to  the  amoimt  tlai^ 
which  they  are  capable  of  yielding',  the  gas  *Url  i". 
might  produce,  the  oils  vhich  would  be  extracted  fra 
thom.  See. 

If  these  ezperimeots  diould  prove  iil'sfti  liiij  • 
system  of  plantation  might  be  adopted  mA  tfc«  ai- 
msrous  hedges  of  this  country,  so  as  t>  astt  ftfa 
growers  of  fuel  in  the  shape  of  leaves.  Tb*  wt> 
lands  of  this  country  would,  perhaps,  be  atffiaid  is 
this  purpose,  by  planting  npon  them  soae  tmiufi 
fiiel  plants.  There  sre  besides,  of  oonrae,  A*  fawttrf 
this  oonntry,  and  of  the  various  ooloniee  (k  the  us;ti'. 

With  regard  to  the  latter,  which  sttll  contsa  at 
forests,  it  may  be  said  that  by  osing  the  leaves  ikisa 
would  be  saved,  whidl  must  produce  every  ysar  >^ 
quantity  of  leaves  in  proportion  as  the  trees  inow  ^ 
size.  The  labonrof  oolieeting  leaves  being  i«v^i<, 
the  cheapest  kind  of  workpeople  eoold  be  aifkiti, 
namely,  women  and  children. 

To  a  certain  ext«it  the  experiment  on  tbsslst  m- 
gestions  has  been  tried  in  Paris.  I  sent  at«  s  tat 
mimoin  on  the  subject  a  few  years  ago,  and  ia  Ik  fit 
Matt  QautU  of  the  2nd  November,  1871,  it  fa  tUtri  te 
workmen  weore  then  set  to  coUeet  £kllen  leaves  is  ft> 
parks  and  on  the  boulevards  in  Pwris,  tar  ths  pnf' 
compressing  them,  to  make  fuel,  which  wss  >iv«B  K' 
poor.— -I  am,  &c.,  j^  Bd* 

Noitti-cnd,  Bishop's  Btortfind,  Ootober  isth. 


LIEBIG'S  EXTRACT  OP  KEIT. 

The  following  letter  has  been  extracted  Am  ths  !■■' 
of  October  16th  :— 

Sia, — Having  been  absent  from  Eaglaad,  ay  ^>t- 
tion  has  only  just  been  ealled  to  a  tetter  cf  Bam  T: 
Liebig  on  my  paper  at  the  Brighten  msetia^  «f  fr 
British  Association,  and  to  voar  very  vatnsUe  JmtH 
article  on  the  snbject  of  food,  which  were  poUSM  V 
you  on  October  the  1st ;  and,  althoa|^  late^  I  IrMt  AS 
you  will  allow  me  to  offer  a  few  lemazks  r 
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The  fitat  half  ot  hU  letter  lefers  to  subjects  which  wore 
ot  discnwed  in  that  paper,  such  as  "  economy  of  nn- 
itioa,"  "the  small  mDrsel  of  meat,"  "fish,"  and  "U»," 
<  -yrhich.  he  refsis  by  quotations  in  inverted  oommas. 
made  no  such  remarks,  as  the  abstract  published  by 
>a  on  August  the  30th  shows,  neither  have  the  extracts 
MQ  taken  from  any  published  works  of  mine,  and,  in 
ict,  I  have  never  written  the  remarks  which  he  has 
noted.  This  is  most  unaccountable,  and  I  oail.  upon 
le  Bwon  to  explain  as  to  where  he  has  obtained  his 
aotations.  Whether,  therefore,  such  observations  are 
ight  or  wrong,  they  are  misplaced,  and  I  need  not  far- 
tier  refer  to  them. 

The  sabject  of  Liebig's  extract  of  meat  is  one  with 
rhioh  the  name  and  reputation  of  the  Baron  are  inti- 
lately  connected,  and  he  is  entitled  to  be  heard  with  due 
espeot.  On  this,  however,  strange  as  it  may  appear, 
here  is  no  real  difference  between  us,  and,  in  fact,  he 
Las  entirely  corroborated  the  views  which  I  expressed. 
afiirmsd  that,  while  it  afforded  scarcely  any  nutriment, 
;  had  some  value  in  nutrition,  and  was  justly  com- 
larabla  witii  a  cnp  of  good  tea  or  coffee.  Now,  the  B;iron 
rrites  to  yon,  '*  Neither  tea  nor  sxtaact  of  meat  is  nutrt- 
lent  in  the  ordinary  tense ;"  wbHa  my  remark  was,  "bat 
hey  can  only  in  a  modified  sense  be  called  food."  I  did 
lot  affirm  that  tea  and  coffee  had  no  beneficial  action 
neither,  indeed,  did  I  discuss  their  aeiion  at  all) ;  but 
.ny  reader  of  my  works  on  food  knows  that  I  have 
iffirmed  that  they  are  nervoas  stimulaots ;  and  in  ^e 
>aper  at  Brighton  I  wrote,  *•  Hence  its  (the  extract  of 
neat's)  nutritive  value  is  that  which  classes  it  with  tea 
ind  coSeei,  and  makes  it  a  nervous  sttmalant." 

The  important  part  of  the  subject,  however,  is  the 
^omposition  of  this  substance,  and  the  Baron  nowhere 
ventures  to  contradict  my  statement.  He  adds  some 
jrude  remarks  about  its  mode  of  action,  thus  : — "  The 
physician  does  not  employ  them  as  qiecific  remedies. 
They  serve  the  healthy  man  for  the  preservation  of 
health.  Taken  in  proper  proportions,  they  strengthen 
ihe  internal  resistance  of  the  body  to  the  most  VHrioas 
sxtemal  injurious  influence*  which  combine  to  disturb 
ihe  general  vital  processes,  and  they  adjust  Uiese  latter." 
Jach  general  and  haxy  observationa  explain  nothings 
leither  do  they  add  to  knowledge. 

The  public  discussion  in  England  on  the  value  of 
[jebig's  extract  of  meat  has  been  very  tardy,  and  later 
.han  in  other  countries.  It  is  true  that,  a  few  years  ago, 
he  Food  Committee  of  the  Society  of  Arts  took  evidence 
rhich  showed  the  very  small  nutntive  value  of  the  sub- 
itance.  Analyses  published  by  Dr.  Hassall  and  others 
lonflrmed  this  opiidon,  and  scientific  men  now  generally 
loncnr  therein ;  but  these  views  have  not  had  that  pubUo 
ixpression  whi(^  they  deserve.  In  other  parts  of  Europe 
here  has  not  been  the  same  apathy,  and  m  Sweden  par* 
icolarly  proper  attention  has  been  given  to  it.  A  re- 
narkable  passage  of  arms  occurred  in  1868  between 
Professor  Almen  (Professor  of  Medical  Chemistry),  of 
he  University  of  Upsala,  and  Baron  Liebig,  in  which  the 
'ormer  maintained  the-views  which  I  have  expressed,  while 
he  Baron  strove  ineSectnally  to  refute  them.  The  discus, 
lion  was  considered  by  the  S<Kaety  of  Katuralista  at  Stock, 
lolm,  and  the  views  of  Professor  Almen  were  adopted. 
Professor  Meissner  pnblished  a  pa^r  in  1868,  having  the 
lame  tendency.  The  Russian  IWimsUr  of  War  appomted 
I  committee  of  seven  scientific  men,  under  the  presidency 
>f  Professor  Bitter,  to  report  upon  the  merits  of  the 
extract,  and  as  they  reported  unfavourably,  and  in  accord- 
ance with  the  views  of  Professor  Almen,  he  declined  to 
sanction  its  use. 

These  views  were  well  expreand  by  Professor  Almen 
in  three  papers,  in  the  Transactions  of  the  Medionl 
Association  of  Upsala,  "On  the  small  nutritive  value  of 
Liebig's  Extract  of  Meat,  and  of  Bouillon  ;"  but,  as  they 
were  printed  in  the  Swedish  lang^uage,  they  have  not 
been  generally  read. 
Allow  me  to  add,  that  the  nutritive  value  of  a  food  is 

ewentially  a  scientific  question,  and  one  to  be  deter- 


mined by  the  method  which  the  Baron  has  so  well 
enunciatM  in  his  long  and  distinguished  career — viz., 
by  its  chemical  eonatitaenta,  and  not  by  quoting  general 
observations  of  its  action  when  administered  with  oUier 
foods.  £x  nihilo  nihil  Jit,  and  if  there  he  no  nutri- 
tive {naterial  in  Liebig^s  extract,  it  will  not  nourish 
the  body.  Let  it  be  clearly  understood  that,  at 
length,  the  Baron  is  in  accord  with  other  srientiflo 
men,  and  that  all  may  adopt  the  words  of  Liebig— 
'■  Neither  tea  nor  extract  of  meat  is  nutriment  in  the 
ordinary  sense  " — and  all  I  have  contended  for  is  accom- 
plished. Then  we  shall  no  longer  have  sick  and  dying 
men,  women,  and  children  fed  with  it,  under  the  delusion 
that  it  is  nutriment  in  the  ordinary  sense.  Liebig's  ex- 
tract is  meat  flavour,  a  nervous  stimulant,  and  has  good 
qualities,  but  it  is  not  food. 

It  is  a  mistake  on  the  part  of  so  great  a  man  to  un- 
justly depreciate  the  knowledge  of  outers  in  controversy, 
as  when  he  writes  to  you,  "  if  he  were  possessed  of  even 
a  faint  notion  of  the  science  of  chemistry ;"  but  it  has 
always  been  hfs  manner  in  discossion,  and,  perhaps, 
injures  others  less  than  himself. 
'  I  am,  &C., 

EowAKo  Smith,  U.O.,  F.B.S. 

UO,  Harley-ttlMt,  Yf. 


NOTES  OK  COUMERCE  AVD  TBADE. 


The  fourth  series  of  periodical  wool  tales  at  Liverpool 
commenced  on  the  21th  September,  and  ended  on  the 
6lh  inst.  The  imports  of  East  India  wools  during  the 
two  months  sines  the  last  talfls  comprised  9,908  balM; 
the  quantity  catalogued  was  ll,8il  bales,  of  which  10,612 
bales  changed  hands.  The  attendance  of  buyers  was 
large,  but  a  decline  of  Id.  to  2d.  per  lb.  was  sxperienoed 
on  the  best  aad  olean  middle  whites ;  grey  wools  were 
well  sought  after.  The  course  of  the  domestic  wool 
marlfitt  during  the  interval  whieh  hat  eUpted  tince  tha 
eloseof  the  public  sales  in  August  hat  beea marked  b^eon>i 
tinned  depreosions,  and  sale*  have  ovlj  been  pradaoablo 
at  aaerioos deeline  on  the  opening  pnoet  of  the  seatoa. 
Manufitoturers  still  complain  of  the  notoriously  high 
prioe  of  domestio  wooJ,  aompu^  with  the  remunecation 
they  recetve  for  their  goods,  aad  have  abstained  from 
purchasing  antil  they  can  operate  at  a  prioe  to  do  some 
good.  Lately,  there  has,  however,  been  a  better  di*> 
piisitioH  to  operate  by  both  buyers  and  selleit,  and  • 
rather  mote  hopeftil  tone  is  noticeable  in  tome  ^nalitifit. 
This,  doubtless^  hat  eserciaed  a  correi^Kniding  influence 
on  foreign  low  woobi  with  lacge  imports  firon  tht 
Mediterranean  and  South  Eocopean  porta,  stocks  have 
rapidly  accumulnted,  and  thoy  have  be«n  extremely  diffi> 
cult  of  sals,  fine  wools  from  the  Eiver  Plate  and  west 
coast  of  South  America  afford,  however,  a  striking  con- 
trast to  the  position  occupied  by  carpet  and  combing 
descriptions,  being  in  demand  at  better  prices.  English 
buyers  have  acted  with  extreme  caution  throughout. 
The  bulk  of  the  purohaaes,  9,000  bales,  which  have 
changed  hands  have  been  on  foreign  account.  The 
demand  for  alpaca  and  mohair  is  still  sluggish ;  4,000 
bales  of  the  former  and  1,500  bales  of  the  lattcur  have 
changed  ^«^')*^i, 

The  fourth  sraiet  of  public  sales  of  colonial  wools  ia 
London  have-alao  just  terminated,  and  prices  have  been 
fiurly  muatained.  Some  importers  have  gdeat  fluth  iA 
the  stability  of  the  market  fivr  some  few  months  to  eonm. 
There  has  been  a  very  Atll  attendance  from  all  depart- 
ments of  the  home  ami  fioreign  trade,  all  of  whom,  insti- 
gated by  the  very  light  stocks  of  wool  available  till  th* 
arrival  otthe  ensuing  clip,  have  operated  with  great  ani- 
mation. More  than,  half  the  qnontity  sold  hot  been 
taken  for  foreign  account.  Colonial  advioet  give  good 
hopes  of  the  condition  and  weight  of  the  coming  dip 
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from  Victoria  and  New  South  Wales.  The  next  London 
pahlio  sales  will  commence  on  the  2l8t  Norember,  and 
there  will  acarcely  be  50,000  bales  to  offer.  The  im- 
ports of  wool  to  date  this  year  are  about  591,000  bales 
against  693,201  total  import  last  year, 

An  important  law  for  regulating  the  trade  in 
spirits  in  France  was  lately  passed  by  the  National 
Assembly,  by  which  all  the  growers  of  wine  who  intend 
to  convert  it  into  brandy  will  be  compelled  to  take  out  a 
license,  and  the  wines  distilled  on  the  premises  will  be 
placed  under  the  control  of  the  excise,  for  pure  wine 
spirit  the  excise  will  grant  white  permits,  for  wine 
spirit  mixed  with  grain  or  beetroot  spirit,  blue  permits, 
and  for  grain  or  all  other  spirits  not  made  from  wine, 
red  permits.  In  addition  to  these  precautions,  to  stop 
adulterations  and  misrepresentation  on  the  part  of  the 
growers  nnd  distillers,  any  farmer  distilling  brandy,  who 
may  have  purchased  any  other  spirit,  will  have  to  make 
a  declaration  to  this  effect,  when  he  removes  his  brandy 
from  his  cellars  to  the  Cognac  merchant's  stores ;  and  the 
merchant  receiving  such  mixed  spirit  will  have  to  make 
a  similar  declaration  when  making  his  shipments.  If 
this  law  be  strictly  enforced  on  the  distillers  in  the 
Cognac  district,  it  will  be  of  great  service  and  protection 
to  the  respectable  shipping  houses,  and  will  tend  to 
materially  diminish  the  quantity  of  mixed  spirit  that 
now  comes  forward  under  the  name  of  pure  Cognac 
brcindy. 

The  uses  of  asbestos  have  hitherto  been  too  limited  to 
make  it  of  mach  importance  as  an  article  of  commerce, 
but  this  mineral  appears  calculated  to  play  a  very  im- 
portant part  in  several  branches  of  practical  mechanics 
anil  industrial  manufactures.  Hence  the  new  information 
recently  acquired  relative  to  the  nature  and  extent  of 
asbestos  dejxtsits,  more  especially  in  the  northern  portion 
of  the  American  continent,  becomes  of  interest.  Although 
hitherto  in  modem  times  asbestos  has  had  but  a  com- 
paratively limited  use,  it  has  been  proposed  to  employ  it 
for  a  variety  of  purposes — such,  for  example,  as  fire- 
resisting  packing  for  the  necks  of  revolving  retorts,  as 
a  material  for  packing  piston-rods,  pump-rods,  and 
valve-spindle  stuffing  boxes,  for  making  inconsumable 
paper-roofing,  &c.  Some  of  the  ancient  nations 
were  well-aeqnainted  with  certain  of  its  remarkable 
properties,  and  are  reported  to  have  used  it  to  a 
notable  extent.  What  the  earliest  uses  of  asbestos 
may  have  been  it  is  scarcely  possible  to  be  jKwitive 
about  at  this  remote  age.  The  andents  were,  how- 
ever, acquainted  with  its  fire-resisting  properties,  and 
spun  it  mto  yam,  which  was  woven  into  doth;  and 
those  nations  which  burned  the  bodies  of  their  dead  are 
reported  to  have  wrapped  them  in  asbestos  cloth,  in  order 
to  Ke«p  the  human  ashes  separate  from  those  of  the  funeral 
pile.  Accounts,  too,  have  come  down  to  us  of  asbestos 
doth  having  been  used  for  napkins  and  articles  of  dress, 
which,  when  soiled,  were  cleansed  by  subjecting  them  to 
the  action  of  fire.  It  was  blso  employed  as  a  wick  for 
the  lamps  kept  burning  in  ancient  temples,  and  is, 
indeed,  used  for  that  purpose  now  by  the  (^reenlandere. 
Besides  being  one  of  the  most  refractory  substances, 
asbestos  is,  probably,  one  of  the  most  perfect  non- 
conductors and  insulating  mediums  known ;  but,  like  all 
non-conductors,  if  cold,  it  takes  protracted  exposure  to 
heat  to  change  its  temperature ;  but  once  hot,  it  in  like 
manner  tenaciously  retains  heat.  This  &ct  prevents 
its  being  used  successfully  for  fli«-proof  safes.  When 
the  metal  and  fire  ate  together,  as  in  the  cupola,  or  blast- 
furnace, it  would  appear  to  oonatitote  a  most  enduring 
and  heat-confining  lining,  and  particularly  adapted  for 
use  where  the  metals  or  ores  contain  snlphidea,  as 
sulphides  have  no  effect  on  asbestos,  neither  has  any 
add  or  combination  of  acids  at  present  known.  That 
the  better  qualities  can  he  spun  and  woven  is  a  well- 
known  fact,_aa  that  has  been  accomplished  in  recent  as  well 
as  andent  times,  and  doth,  closdy  resembling  linen,  pro- 
daced,  folly  equal  in  strangth  and  regulati^of  texture. 


(n  the  matter  of  paper-making,  suffident 
have  demonstrated  the  fact  that  paper  can  be  noadt : 
of  superior  quality ;  but,  owing  to   ths    eztrBor&r 
affinity  of  asbestos  for  water,  experiments  in  this  £ns 
for  the  present  are  in  abeyance.    A  limited  Hahnrty  e» 
pany  for  the  manufacture  of  asbestos  has  been  in  Ofa 
tion  for  some  time  at  Glasgow.    By  far  the  naoat  ezteso 
deposits  of  this  mineral,   at  present  known,    exis  : 
the  United  States,  Italy,  and  Corsica.     Beyond  oeksx. 
Vermont,  on  the  eastern  slope  of  the  Qreen  HcnmbLa 
range,  and  in  New  York  State,  on  the  esstem  slope  li 
the  Anderondacks,  there  occur  some  of    the  most  re- 
markable   and   extensive   formations    of    asbestos   azi 
amianthus    at  present   discovered.      The    fibre   u  c: 
extreme   fineness   and  high  tensile  strength.    Aa  ^■ 
amination  of  the  several  varieties  of  asbestos  appeaa 
to  indicate  a  gradual  increase  in  the  tenacity   d  Ha. 
fibre   found  in   a  direction  proceeding    firom     Geoi^ 
to  Vermont,  and  this  quality  appears  to  cDhmnate  :: 
that  met  with  in  Northern  Vermont.     The  fibre  in  ti:* 
locality  varies  in  length  from  two  to  forty  iadw* ;  au 
in  colour,  when  taken  near  the  surface,  reaemUee  thatch 
unbleached  flax  ;  but,  as  the  veins  are  worked  inta  &t.a 
the  surface,  it  becomes  of  a  pure  white,  endowed  wisi 
great  flexibility  and  tenadty. 

The  progress  of  the  Argentine  Repablic  in  _ 
is  shown  by  the  increase  in  its  chief  articles  of  i 
wool  and  hides.  In  18S1,  39,000,000  lbs.  of  soofi 
shipped ;  in  1867,  131,500,000  lbs.  ;  aai  m  O^l. 
176.000,000  lbs.  In  1861,  1,156,641  hides  wasofoMed ; 
in  1867,  2,231,728  hides  ;  and  in  1870,  2,800,tll.iiftsA 
counting  hides  taken  by  weight 

A  strange  feature  to  notice  in  our  foreign  cooBBais 
the  large  trade  in  artificial  flowers,  and  yet  their  sass- 
facture  has  made  great  and  effective  progress  ifi±a 
country  within  the  last  few  yean.  An  average  amiaal  son 
of  upwards  of  £300,000  is  a  large  amount  to  pay  far  accfc  a 
trifling  article  as  foreign  artificial  flowers,  dueflr  nsed  ix 
the  personal  ornamentation  of  the  fair  sex.  It  m  csooas 
to  trace  the  progress  made  in  this  artide  of  Inxory.  la 
1856  the  value  of  the  imports  was  rather  under  £1M,0M, 
and  at  this  amount,  with  but  slight  flnctuatitni,  it  east- 
tinned  until  1866,  when  the  value  of  the  artificial  fiowea 
rose  to  £276,266;  and  in  1869  to  £365,407. 


An  instance  of  the  damaging  effects  of  an  mhmtmtrm  cf 
scientific  and  commerdal  knowledge  in  shipments  WM 
recently  afforded  by  the  receipt  from  the  West  lafissof 
some  sixty  or  seventy  tons  of  the  small  fruit  ct  a  pais 
(apparently  Aeroeomia  leleroearpa),  supposed  to  be  aa  oS- 
nut,  and  on  which  heavy  advances   were   made:  M 
when  offered,  through  one  of  the  leading    Cnsa  cf 
oil-brokers,  not  a  bid  conld  be  obtained,  as  th^  >a 
utt«rly  unfit  for  the  purpose  supposed,   beia^  a  ket, 
a  very  tiny  miniature  cocoa-nut,  scarcely  lacpc  tion 
a    cob-nut,   with    a  very  hard,  black   sh^  cad  M 
little  albumen.    If  larger,  they  would  suit  admasltj'  lot 
turners'  purposes,  since  coquilia  nuts,  of  any  nssM  aa^ 
have  now  became  scarce.     Some  liard  seeds,  sdA  m 
those  of  the  so-called  candle-nut,  the  frnit  df  s|ieas  «l 
AUwilet,  have  a  commercial  value  for  the  oil-piijaL 
as  there  is  a  large  oily  kemd,  which  foxniahes  a  goes 
drying  oil. 

The  last  monthly  returns  firom  the  Board  ot  Txait, 
giving  the  figures  of  our  commerce  for  the  nine  ■*""**" 
of  the  year,  are  still  marked  by  nnexami^eil  ^togiiss  k 
all  branches.  The  aggregate  value  of  BritMh  ptotsM 
and  manufactures  exported  amounts  to  ths  large  ssb  cf 
£190,314,662.  The  value  of  ths  sitioUs  importsd  is 
given  at  £261,310,336.  Looking  at  the  invests  of  fcod 
artides,  although  there  is  a  decline  in  the  noaabor  d 
living  animals  received,  the  quantity  of  salt  |aatiwuas 
imported  shows  that  1,532,224  cwta.  of  baoon  has  baca 
imported,  or  more  than  double  the  amount  reostved  is 
the  corresponding  period  last  year.  In  baaf  saitstl,  or 
slightly  aidted,  there  is  a  decrease  of  about  i^W  < 
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of  ham),  1 26,000  cwts.  were  imported,  against  38,632  cwta. 
in  1871.  Of  preserved  meat  239,851  cwts.  wore  imported, 
against  156,84.5  cwts.  in  1871.  The  increase  of  eggs  is 
enormoas,  3,862,251  great  hundreds,  against  2,688,067 
in  the  nine  months  last  year.  The  supplies  of  foreign 
batter  have  been  smaller  by  about  150,000  cwts.,  and  in 
cheese  there  is  a  small  decUne  of  about  76,000  c^ts.  In 
the  imports  of  lard,  650,182  cwta.  were  received,  as  com- 
pared with  359,558  in  the  nine  monijis  last  year.  The 
value  of  the  poultry  and  game  was  about  £25,000  more. 
The  imports  of  potatoes  was  very  large,  1,377,410 
cwts.,  against  437,290  cwts.  Rather  less  coffee  was  im- 
ported, but  the  home  consumption  continues  steady 
at  about  the  same  figures  as  the  last  two  years.  The 
imports  of  sugar  progresses,  especially  unrefined.  The 
consumption  continues  to  make  rapid  strides  of  more  than 
4,000,000  lbs.  a  year. 


OEVEBAL    VOTES. 


,  The  French  Kails.— The  contract  of  the  Churchward 
Company  having  expired,  the  French  mails  between 
Calais  and  Dover  are  now  being  carried  by  three  vessels 
bf  the  French  navy,  the  Faon,  Vigie,  and  Aieriu.  The 
Churchward  Company's  boats  continue,  however,  to  run 
"ts  passenger  boats,  uid  the  number  of  travellers  is  at 
present  large.  During  the  month  of  September,  20,516 
bersons  passed  between  the  two  ports. 

Hew  Sonrca  of  Keat  Supply.— The  public  will  learn 
with  satisfaction  that,  viewing  the  importance  of  sup- 
iplies  of  foreign  meat  being  imported  into  this  country 
iwithont  delay,  the  Food  Preserving  Company  (Jones' 
iPstent^  have  resolved  on  immmediately  commencing 
9operations  on  the  River  Plate.  The  manager  is  to 
ileave  London  in  October,  and  the  necessary  apparatus 
(will  be  in  working  order  in  January,  so  thiat  the  first 
reupplies  of  foreign  meat,  preserved  in  entire  joints,  may 
^be  expected  to  arrive  in  this  country  during  March 
^ext ;  weekly  shipments  will  then  follow,  equal  in  quality 
>to  fresh  meat,  and  to  be  sold  retail  at  fixed  moderate 
^prices. 

'     Ifetrleal  Congreis. — The  conferences  of  the  Interna- 
tional  Commission  for  considering  the  policy  of  the 
'adoption  of  the  metre  as  a  general  unit  of  measurement, 
, commenced  at  the  Conservatoire  des  Arts  et  Metiers, 
'Paris,  on  the  23rd  September,  under  the  presidency  of 
'M.  Teisserenc  de  Bort,  Minister  of  Agriculture  and  Com- 
fmerce.    The  number  of  representatives  is  considerable. 
'France  is  represented  by  MM.  Mathieu,  (General  Morio, 
lie   Verrier,  Fizeau,  Saints    Claire-Deville,  Jiecquerel, 
'P^ligot,  General  Jarras,  and  Tresca;  England  by  her 
'Astronomer-Royal  and  Mr.   Chisholm,   conservator  of 
'standard  weights  and  measures ;  Russia  by  MM.  Jaoobi, 
'  Stmre,  and  Wilde ;  Germany  by  Dr.  Porster,  director  of 
'the  Berlin  Observatory,  and  General  Boyer ;  Austria  by 
'Dr.  Joseph  Herr,  Dr.  Victor  de  Lang,  Professor Krusper, 
'aod  Professor  Carlomar-Isiley ;  the  Papal  See  by  the 
'learned  Signor  Secohi,  director  of  the  Roman  Observa- 
tory ;  and  eighteen  other  states  are  represented  each  by 
'  one  or  more  emiiient  scientific  men.    Whatever  may  be 
the  decision  of  the  congress,  it  is  admitted  that  the  exeon- 
I  tion  and  maintenance  of  the  standards  of  the  metre  and 
I  the  gramme  present  practical  difficulties  of  the  most 
I  serious  kind,  only  to  be  met  by  the  establishment  of 
means  of  Teiifiea^on  which  shall  possess  almost  mathe- 
matical pradsion,  for  it  is  evident  that  the  slightest  de- 
parture might  lead  to  serious  errors,  especially  in  the  case 
of  so  low  a  valne  as  the  gramme.    Since  the  above  was 
written  it  has  been  announced  that  the  congress  has 
adopted  nnanimonsly  the  French  metre  as  a  universal 
standard,  and  that  the  decision  has  been  annonnoed  to 
M.  Thiers,  who  has  oommnnioated  it,  in  1)19  torn,  to  the 
members  of  the  Cooseil  d'Etat. 


Health  of  Surope. — The  mortality  aocounta  show  a 
large  increase  in  the  number  of  deaths  in  Paris,  the 
return  for  the  week  ending  the  2ath  September  giving 
876  against  807  in  the  previous  wedc.  The  com- 
parative returns  for  the  same  week  give  the  following 
results . — London,  19  deaths  per  thousand  inhabitants ; 
Turin,  22  per  1,000 ;  Paris,  24  per  1,000  ;  Brussels,  27 
per  1,000;  Vienna,  30  per  1,000;  Berlin,  33  per  1,000; 
Florence,  34  per  1,000 ;  and  Rome,  42  per  1,000. 

Address  of  the  Frefeot  of  Paris.— According  to  custom, 
at  the  opening  of  the  new  session  of  the  General  Council 
of  the  Seine,  a  memoir,  drawn  up  by  the  Prefect,  was 
placed  in  the  hands  of  each  member  of  the  council.  Ac- 
cording to  this  document  the  claims  of  22,500  sufferers 
from  the  siege  have  been  partially  met  by  sums  paid  on 
account,  but  the  state  of  the  finances  and  the  demands 
of  the  budget,  will  not  allow  of  a  time  being  fixed  for  the 
complete  satisfaction  of  the  claims  of  the  populaticm. 
With  respect  to  the  proprietors  and  others  who  have 
suffered  by  the  fact  of  the  late  insurrection,  a  bill  has 
been  presented  to  the  National  Assembly,  which,  if  voted, 
will  enable  the  council  to  reimburse  tile  sufferers  to  s 
large  extent,  and  also  to  resolve  the  question  of  the  pay- 
m^  of  twenty  millions  of  francs  in  respect  of  damages 
caused  by  the  entrance  of  the  army  into  Paris  in  the 
month  of  May.  The  memoir  stntes  that,  taking  into 
account  the  damages  done  by  the  enemy  and  for  the 
defence  of  the  city,  in  the  retaking  of  Paris  by  the  French 
army,  the  disasters  of  the  Commune,  and  the  war  con- 
tribution paid  to  Prussia,  the  losses  inflicted  on  the  city 
of  Paris,  without  taking  into  account  the  destmotian  of 
the  Hdtal  de  Ville  and  other  municipid  buildings, 
amounts  to  about  five  hundred  millions  of  francs,  at 
twenty  millions  sterling !  A  table  annexed  to  the  memoir 
shows  the  distribution  of  the  indemnities  between  the 
various  communes  of  the  department,  only  two  of  which, 
Bagnolet  and  Saint-Mand6,  escaped  boui  German  and 
French  shells ;  the  heaviest  losses  were  thoseof  Saint-Denis, 
104,633  francs;  Issy,  115,800  francs;  and,  Neuilly, 
246,095  francs. 

Population  of  Faiii.— The  Journal  of  the  Statistical 
Society  of  Paris  gives  the  results  of  the  late  census.  The 
gross  total  for  1872  is  given  at  1,749,380,  which  shows  a 
diminution  of  6,600,  as  compared  with  that  of  1866.  It 
is  a  remarkable  foct  that,  while,  with  the  exception  of  one 
arrondissement  in  each  case,  there  is  a  diminution  in  all 
tliscentralquaiters  of  the  city,  there  is  an  augmentation  in 
the  working  and  outlying  arrondissements.  The  most  re- 
markable cases  are  the  following : — The  arrondissment 
of  the  Louvre  shows  a  falling  off  to  the  extent  of  10,600 
odd ;  that  of  the  Bourse,  8,800  ;  the  Pantheon,  8,300 ; 
the  Luxembourg,  9,000  ;  and  the  Palais  Bourbon,  10,800. 
On  the  other  hand,  the  arrondissements  of  Saint  Laurent 
and  Popinoourt  exliibit  augmentations  of  16,300  and 
13,700  respectively  ;  and  each  of  the  other  outer  districts, 
excepting  only  the  Gobelins,  an  increase  varying  from 
1,000  to  6,000.  The  groes  result  is,  that;the  best  parts  of 
the  city  have  lost  64,700  inhabitants,  while  the  other 
portion  has  gained  59, 100.  The  fact  of  the  government 
and  many  of  the  officers  being  at  Veruilles  wUl  account, 
in  some  measure,  for  the  diminution  in  the  former  case, 
while  the  flatness  of  trade  and  commerce,  and  tiie  absence 
of  the  court,  may  account  for  the  rest.  As  for  the  in- 
crease in  the  other  parts  of  the  town,  no  plausible  ex- 
planation offers  itself;  certainly  the  excess  of  13,000  and 
16,000  in  Saint  Laurent  and  Popinoourt  is  not  to  be 
accounted  for  by  transmigration  to  cheaper  neighbour- 
hoods ;  it  would  be  like  the  inhabitants  of  the  AVest-end 
of  London  removing  to  Shoreditch  and  Spitalfields.  The 
diminution  in  the  arrondissements  of  the  former  Corpa 
Legislatif  and  the  Hotel  de  Ville  is  intelligible;  but  a 
similar  falling  off  in  the  Luxembourg  quarter,  now  the 
seat  of  the  municipal  government,  is  inoomprehensible, 
or  must  be  attaibtttod  to  a  falling  off  in  the  schools  and 
university. 
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The  JUoafMtnriBg  Town*  of  Franee  and  the 
Torifi.— The  Lyons  Chamber  has  sent  a  petition  to  the 
Minister  of  Commerce  at  Versailles,  askinij  that  the 
new  tariSii  may  be  discussed  at  a  meetini;  of  all 
the  Chambers  of  Commerce  in  France  invited  to 
Rtnd  repreaentatiTes.  In  the  petition  it  is  stated  that 
the  &bnos  of  Lyons  are  articles  of  taste,  and  that  if 
foreignet*.  in  their  discontent,  should  take  to  measures 
of  reprisal,  they  would  certainly  commence  with  silks. 
It  most  not  be  forj^ttcn  that  the  industry  of  Lyons 
depend*  priacIpiUy  on  exportation ;  nearly  three- 
quarters  of  the  proJuco  of  the  Victories  there  are  sent 
abroad,  and  that  on  this  account  all  the  taxes  voted 
since  the  war  &11  heavily  upon  Lyons,  because  she 
cannot  demand  of  foreign  buyers  any  part  of  such  duties. 
Furthermore,  the  industry  of  Lyons  is  now  pushed  very 
hard  bv  foreign  rivalry.  She  has  no  loni;er  the 
monopoly  she  enjoyed  when  rich  stuffs  were  in  fashion ; 
and  it  is  only  by  great  efforts  that  she  is  able  to  main- 
tain her  position  in  foreign  markets.  It  is,  therefore, 
impossible  not  to  fear  that  the  alterations  contained  in 
the  projected  tariffs,  and  the  Custom-hou^e  restrictions 
which  are  likely  to  result  from  them,  will  fall  heavily 
upon  Lyons,  and  that  she  first,  and  above  all  other 
districts,  will  have  to  defray  the  costs  of  the  new  regitne. 
"  How  can  we  be  without  apprehension,"  ask  the 
(letitioneis,  "  when  the  law  on  raw  materials,  not  yet 
upplied  to  silk,  has  already  had  the  effect  of  stimulatin); 
the  market  of  Milan  to  make  it  a  rival  of  oars,  nnd, 
moreover,  of  preventing  the  development  of  our  direct 
importations  of  Asiatic  silks,  which  had  proved  so 
important  to  our  rommerce  and  silk  industry.  The 
(;<ivernment  has  often  stated  in  the  National  Assembly 
•  hat,  in  proposing  the  regretable  liw  on  the  import 
duties  on  raw  materials,  it  only  bowed  to  fiscal  necessitv, 
and  was  not  animated  by  protectionist  principles.  We 
h.ive  not  &iled  to  take  note  of  these  declarations, 
and  our  confidence  in  the  loyalty  of  the  f^ovRmmont  is 
not  shaken;  we  therefore  trust  that  its  actions  will 
accord  with  its  words.  At  the  same  time,  without 
throwing  any  doubt  over  the  wislom  of  the  Superior 
Caunoil  of  Commerce,  or  the  sentiments  whi<;h  animatn 
it,  or  the  guarantee  which  it  offers  to  industry  and 
commerce,  it  appears  to  ui  that  those  gutrantees  of 
competence  and  impartiality  would  be  singularly 
strengthened,  if  the  representatives  of  the  Chambers  of 
Commerce  were  allowed  to  give  their  advice,  and 
to  discuss  the  tariffs  now  in  preparation."  The 
concluding  paragraph  of  this  petition  has  great  im- 
nortance  at  the  present  moment.  It  runs  as  follows : — 
"  In  implorinir  the  government  not  to  desert  the  rood 
opened  by  the  commercial  treaty  of  1860,  and  those 
whiuh  have  fallowed  it,  we  beg  of  the  minister  that  the 
chambers  of  commerce  may  be  consulted  upon  the  drafts 
of  these  new  tariffs,  &o."  It  is  not  yet  known  whether 
the  government  will  accede  to  this  urgent  appeal  of  the 
Lvons  chamber.  The  chambers  of  commerce  of  Bordeaux, 
Nikntes,  and  man;^  other  large  industrial  and  commercial 
towns,  are  following  the  example  of  that  of  Lyons  in 
soliciting  the  goverament  that  the  customs  tariffs,  which 
are  about  to  be  revised  in  consequence  of  the  denuncia- 
tion of  the  treaties  of  commerce,  may  not  be  submitted  to 
the  Assembly  before  the  chambers  of  commerce  have 
been  consulted  on  the  subject.  Negotiations  relative 
to  the  future  tariSi  had  been  opened  between  France  and 
Switzerland,  but  they  have  been  suspended  till  the 
inquiry  set  on  foot  by  the  Federal  Council  shall  have 
terminated,  which  is  not  expected  to  be  the  case  for  some 
weeks.  In  the  meantime,  however,  the  duties  on  raw 
materials  have  been  put  in  force ;  but  as  they  only  refer 
at  present  to  articles  of  secondary  importance,  they  have 
had  litUe  effect  on  trade.  Moreover,  in  this  partial 
application  of  the  law,  it  has  been  interpreted  in  the 
most  favourable  manner  for  the  Swiss.  "  It  is  certain," 
says  the  Patrit,  "  that  the  issue  of  the  negotiations 
with  England  must  materially  influence  the  determina- 
tion  of  other   nations,  and  [that  the  solution   must 


everywhere  depend  onthecondosionof  the  An^lo-Freaek 

Treaty. 

Postal  Cards.— It  is  said  that  the  Berlin  PoafcKiaee  ■ 

about  to  carry  the  post-card  system  a  step  forward,  tha 
is  to  say,  these  canU  are  to  he  so  amnged  aa  to  s<n-ve  (v 
the  answer  as  well  as  for  the  original  messs^e.    Ooa  mit 
is  to  be  Etrranged  to  receive  the  name  and  nadr<n—  of  tht 
penon  to  whom  the  card  is  first  sent  at  the  top,  and  Horn 
of  the  sender  below,  so  that  in  case  of  reply  Uie  latter 
serves  for   the   address,  while  the  other   dde  -will  W 
divided  into  two  portions— one  for  the  original  ooinaia- 
nication,  the  other  for  the  reply.     The  doable  poatafpt 
may  be  paid  at  once,  or  the  person  sending  tira  xoply 
may  afiSx  the  second  stamp.    Certainly  such  an  aHangn- 
ment  would  almost  insure  an  immediate  answer  to  an 
inquiry,  especially  when  the  sender  pays  the  tetnm  f«e, 
for  who  could  be  so  churlish  or  so  csielesa  aa  not  tu 
scribble  a  few  words  in  the  space  provided,  and  re- post 
such  card.     It  is  a  good  sign  that  the  French  pahlio  is 
beginning  to  vrake  up  to  the  short-comings  of  the  French 
Post-office.    The  Moniteur  says : — "  The  administration 
of  the  French  post  would  do  well  to  listen  to  the  oora- 
plaints  of  the  public,  and  some  of  the  amelioratioaa  which 
nave  rendered  the  English  and  German  post-office   sa 
prosperous  and  so  convenient."     If  it  be  true,  as  stated, 
that  the  recent  increase  of  the  internal  postal  ntas  of 
the  country  has  caused  a  serious  deficit  m  the  rtcapU, 
some  ameliorations  are  not  unlikely  to  be  made.   The  pc»- 
sont  system  is  completely  superannuated.   Thoeintkree 
different  rotes  of  postage  in  operation.      Wittin  Pans 
the  initial  charge  is  three  sous  for  a  letter  ireigUit^  lea 
than  half  an  ounce ;  within  any  other  postal  district  in 
the  country  the  charge  is  the  same,  bat  the  weight  is  re- 
duced to  the  third  of  an  ounce ;  this  initial  weight  ■!*> 
applies  to  lettera    passing  from    any    one    district    tu 
another,  while  the  charge  in  this  case  is  fire  soos;  of 
course  these  complications  give  rise  to  eiT»rs  without 
end. 

Csnseqneaess   of  the   Bis*   in  SngUah    OeaL — An 

American  papt-r  writes  as  follows: — "The  great  rise  in 
the  price  of  the  shipping  cools  of  Great  Britain  in  a 
simple  year,  the  current  rates  at  the  Bristol  Cfaannd 
ports  being  33s.,  against  1  Is.  a  year  ago,  has  not  only 
put  a  stop  to  shipments,  but  turned  the  demand  of  aone 
of  the  dependent  countries,  even  British  posseanoas, 
upon  the  United  States.    Coal  is  now  beinf  ahippad  to 
the  West  Indies  and  South  America,  iriuoh  fiii»wlj 
drew  their  supplies  from  England,  and  there  are  ordons 
here  for  tonnage  to  load  at  tiie  provindal  ports  for  the 
East  Indies,  and  even  to  London ;  others  have  been  taken 
up  to  load  at  Baltimore  for  Bio,  and  at  Picton  for  the 
River  Plate.    The  British  and  French  West  India  coal- 
ing stations  now  draw  their  supplies  firom  oar  own  and 
provincial  ports,  and  the  export  trade  in  coal  is  rapidly 
increasing.   This  is  a  very  curious  state  of  aSain.   CSteap 
iron,  coals,  and  labour  have  made  England  what  she  is; 
there  is  nothing  of  such  prime  iniportanoe  to  England  as 
cheap  coal.    If  she  is  deprived  of  this,  she  will  lose  ths 
ver^  prop  to  her  manubototing  and  commercial  pn»- 
penty.    The  rise  in  ooal  means  a  rise  in  steam,  an^ 
therefore,  in  the  price  of  all  goods  prodoced  by  its  liL 
It  is  the  same  with  iron ;  that  metsl  is  necessary  for  sH 
kinds  of  machinery ;  the  price  of  it,  therefore,  is  an 
essential  element  in  the  cost  of  machinery,  and  in  te 
i  value  of  goods  produced  thereby ;  and  as  eoal  and  ma- 
chineiy  are  equally  useless  without  laboor,  a  rise  in  it  SMst 
necessitate  a  rise  in  prodnoe.    A  general  advanee  in  the 
price  of  all  English  mann&otared  goods  is  thorefDM  in- 
evitable, if  the  advance  in  the  price  of  ooal  be  maiatainsd ; 
but  ■  it  is  an  ill  wind  that  blow*  nobody  any  good,'  and 
England's  loss  will  be  others'  gain.    The  enhanced  vala* 
of  British  goods  will  offer  a  new  opportunity  to  inenass 
American  manufactures.    As  soon  aa  Engluid  ceases  to 
be  able  to  undersell  her  competitors,  her  hold  on  for^ga 
markets,  which  is  the  basis  of  her  commetcial  soptsDa^, 
will  diminish." 
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AHHOUirOBMEirTS  BT  THE  COUITCII. 


xzAxuTAnoirs,  isrs. 

In  accordance  with  the  Report  of  a  Committee 
appointed  to  consider  the  propriety  of  rescinding 
the  resolution  for  discontinuing  the  Examinations, 
the  Council  have  decided  to  continue  them  in  the 
following  subjects,  for  the  year  1873 : — 


Arithmetic. 

Book-keeping. 

Floricolture. 

FruitandVegetable  Culture. 

logic. 

Political  Economj. 

English  History. 

English  Language. 


French,  including  Com- 
mercial French. 

German,  including  Com- 
mercial German. 

Italian. 

Spanish. 

Thftory  of  Music. 


It  will  be  seen  that  several  «rf  the  subjects  in 
which  Examinations  were  held  this  year  have  been 
omitted,  and  that  Fi:ench  and  Commercial  French 
have  been  combined,  as  well  aa  German  and 
Commercial  German. 

The  object  with  which  these  Examinations 
were  instituted  was  to  give  a  stimulus  to  the 
acquirement  of  certain  branches  of  knowledge 
by  sdiilts  of  the  working  and  middle  classes,  but 
some  of  the  above  subjects  are  now,  or  shortly 
will  be,  under  the  recent  Education  Act.  so 
generally  taught  that  thia  stimulus  will  no 
longer  b«  neoessary,  and  the  Oonncil  have  only 
retained  them  in  defertnce  t6  the  strong  wish 
of  several  of  the  Institutions,  These  remarks 
specially  apply  to  Arithmetic,  and  it  appears 
that  about  one-fifth  of  the  Candidates  who  ob- 
tained Sciety  of  Arts'  Certificates  this  year  in 
that  subject  also  passed  in  Llementary  Mathe- 
matics under  the  Science  and  Art  Department. 

The  Programme  will  be  issued  as  soon  as 
possible.  With  the  exfeeption  of  the  omission  of 
the  subjects  already  referred  to,  it  wiU  not  differ 
materially  from  that  for  the  examinations  of  ISTi. 

The  Papers  for  the  Elementary  Eximinatioti 
will  be  snfjplicd  as  UehtA. 

Secretaries  of  Institutions  and  Local  Boards 
are  requested  to  make  this  decision  pablic  as  soon 
as  possible. 


iriBscBipnon. 

^e  Michaelmas  sahscriptions  are  dnie,  and 
should  be  forwarded  by  cheque  or  Post-office 
Ofrder,  crossed  "Ooutts  and  Co.,"  and  made 
payable  to  Mr.  Samuel  Thomas  Davenport, 
Financial  Officer. 

TEBUBEABT. 
The  following  books  have  been  presented  to 
the  Library  : — 

A  Chart.  Tabular  view  of  the  orders  and  iomilies  of 
Fishes ;  also  of  the  HolluSCa.  Presented  bj  Aagoains 
J.  Harvey,  F.B.B.8. 

British  Atisociation  of  Gas  Managers.  Beport  of 
proceedings  of  the  Ninth  Annual  Meeting,  held  at  the 
Society  of  Aria'  Rooms,  June,  1872. 

Leeds  Philosophical  and  Literary  Society.  The 
Annual  Beport  for  1871-72.     Presented  by  the  Hodety. 

Proceedings  of  the  Geological  and  Polytechnic  Society 
of  the  West  Riding  of  Tbrkshire.  New  series,  part  L, 
pp.  1  to  56,  I87I-2.    Presented  by  the  Society. 

iirr£BKAiioKAt  EXHtttinoir,  1872 

The  Council,  having  been  infortned  that  Her 
Majesty's  Commissioners  do  cot  intend  to 
publish  reports  on  the  different  departments  of 
the  Exhibition  of  the  present  year,  and  looking  to 
the  great  importance  to  Arts,  Manufactures,  and 
Commerce  that  these  annual  displays  should  not 
pass  away  without  some  record,  have  decided  to 
undertake  that  duty,  and  for  this  purpose  have 
engaged  the  services  of  gentlemen  specially- 
skilled  in  the  subjects  of  the  several  sections, 
to  prepare  such  reports,  for  publication  in  the 
Society's  Journal.  Ihe  Council,  however,  de- 
sire it  to  be  understood  that,  in  publishing 
these  reports,  they  do  not  necessarily  adopt  all  the 
views  expressed  in  them,  which  must  be  taken 
as  those  of  the  writers  only. 

The  following  is  the  fifth  of  the  series.  The 
others  will  appear  from  time  to  time. 

RECENT  SCtENTIFlO  INVENTIONS  AND  NEW 
DISCOVERIES  At  THE  INTERNATIONAL  EXHI- 
BITION OF  1872. 

The  department  of  the  International  Exhibition  which 
concerns  itaelf  with  "  Repent  Hcientiflc  Inventions  and 
Ufiw  Discoveries,"  at  all  times  a  very  interesting  and 
attrnctivu  one,  contains,  this  year,  a  creditable  range  of 
objects  that  are  deserving  of  attention  and  notice. 

ThiTEi  Bra  several  notable  instances  in  whish  inventive 
scu  nto  hua  Ulctm  it  in  hand  to  remove  sundry  petty  in- 
conveniences and  discomforts  that  are  of  daily  and  hourly 
occurrence  in  every  man's  home,  and  there  is,  perhaps, 
no  province  in  which  its  beneficent  powers  are  more 
pleasantly  or  advantageously  exercised.  For  this  reason 
precedence  is  given  in  this  report  to  the  "  Domestic  Appli- 
Citions  of  Inventive  Art." 

Mr.  John  Meakin,  of  Baker-street,  has  a  charming 
contrivance,  by  which  the  ripper  sashes  of  windows  are 
ni»de  almost  to  open  and  shut  themselves,  and  quite  to 
fasten  themselves,  whether  partly  opened  or  entirely 
closed.  A  lady,  sitting  befoi  j  her  dressing-table,  in  front 
of  a  window,  if  using  this  invention,  would  take  hold  of 
a  couple  of  handles  attached  to  cords,  working  through 
pulleys,  and,  by  a  gentle  movement  of  her  arms,  would 
pull  down  the  sash,  passing  four  different  catches  on  the 
way.    To  close  the  sash,  she  would  only  need  to  employ 
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two  other  handles  in  the  same  manner,  and  the  fixing- 
catch  is  first  thrown  out  of  gear,  and  then  the  sash  runs 
up.  All  this  convenience,  in'rer;'  neat  workmanship,  the 
lady  would  have  for  a  cost  of  16Sk  6d.  for  the  window. 

Mr.  B.  W.  Maaghan,  of  Goswell-road,  has  made  it  his 
care  that  hot  water  may  be  be  had  in  every  dreaaing-room, 
whether  there  is  a  fire  in  the  house  or  not,  in  a  very 
small  fraction  of  a  minute.  He  provides  for  this  purpose 
what  he  culls  a  patent  geyser,  a  machine  like  an  ordinary 
gas-stove  in  appearance,  and  to  use  this  machine  you  have 
to  light  a  jet  of  ordinary  gas  ata  burner,  and  turn  the  jet 
in  by  a  small  hinged  bracket,  so  that  it,  in  its  turn, 
ignites  a  myriad  of  pigmy  flames  within  the  utensil.  An 
inverted  cone  of  metal,  something  like  an  open  umbrella, 
hangs  over  the  flames,  and  receives  upon  its  upturned 
surface  a  shower  of  cold  water,  which  is  turned  on  above 
by  a  ta^.  The  water  first  passes  through  a  sieve,  then 
makes  its  way  down  among  a  series  of  coils  of  tinned 
copper  wire,  and  is  afterwaras  collected  round  the  bottom 
of  the  hot  cone  by  a  kind  of  gutter,  which  leads  it  to  a 
tap  below.  You  thus  light  your  gas  in  the  geyser,  turn 
on  the  cold  water  above,  and  immediately  it  begins  to 
flow  out  below  as  a  stream  of  hot  water.  The  water 
runs  out  directly  at  about  a  temperature  of  140°  ;  but  if 
the  stream  of  infiow  is  diminished,  the  water  at  outflow 
is  proportionally  hotter.  The  smallest  geyser  gives 
half-a-gallon  of  hot  water,  or  a  pint  of  boiling  water,  per 
minute.  The  largest  gives  four  times  that  quantity  of 
either.    In  summer  time  40  gallons  of  hot  water  are 

Prepared  at  the  expenditure  of  one  pennyworth  of  gas. 
'he  great  convenience  of  this  apparatus  is,  that  with  it 
a  Btr«im  of  hot  water  is  always  to  be  had  whenever  it  is 
required.  It,  however,  doesnot  need  the  wisdom  of  Solomon 
to  point  out  that  the  same  gas-flames,  acting  upon  a 
broad-bottomed  kettle  of  water,  would  give  the  same 
quantity  of  boiling  water  in  the  same  time.  Mr.  Maughan 
has  made  a  very  ingenious  apparatus  forproducing  at  any 
in*tant  an  immediate  stream  of  hot  water,  but  he  has 
not  made  an  apparatus  that  can  multiply  or  augment  the 
heating  power  of  flame. 

Mr.  A.  Or.  Sonthby,  of  New-inn,  exhibits  a  gas- 
stove  of  novel  form,  in  which  the  products  of  combustion 
ascend  inside  a  tube,  over  the  burners,  and  then  travel 
down  outside  of  it  through  a  large  cylinder,  and  are 
thence  ultimately  dischar;^  into  the  outer  air  through 
a  pipe.  Under  this  contrivance  tiie  heated  products  of 
combustion  give  all  their  heat  for  useful  employment 
hefbre  they  are  discharged.  The  stove  neither  vitiates 
the  air  of  the  apartments  in  which  it  is  used  nor  wastes 
its  own  heat  up  the  chimney. 

The  Rev.  J.  Langton  Olaxke,  of  Ealing,  has  provided 
a  very  simple  and  effectual  protection  for  candles,  to 
prevent  them  from  guttering  and  running  down  in  waste 
when  carried  about  o^  the  hand  or  exposed  to  draughts. 
The  protection  consists  merely  in  a  ^lass  lip,  like  an 
ordinary  sconce  of  smaU  aperture,  which  rests  on  the 
candle  top  as  it  bums,  and  is  kept  in  position  by  an  in- 
flated cylinder  hanging  down  ronnd  the  candle  a  short 
distance  below.    The  cylinder  and  lip  are  each  in  one 
piece,  and  in  some  forms  are  ornamented  by  coloured 
beads  of  glass.    The  inclination  of  the  contact  portion 
of  the  Up  has  been  very  carefully  adjusted  for  the  work 
it  has  to  do,  and  to  prevent  the  adhesion  which  is  caused 
by  one-sided  heating,  as  the  wick  is  turned  over  during 
combustion,  a  small  ring  of  quickly-conducting  silver 
wire  is  twisted  ronnd  the  throat  of  the  upper  orifice. 
When  candles  of  the  hardest  form  of  composition  are  used, 
a  broader  ring-shaped  plate  of  metal  is  advantageously 
employed  instead  of  the  wire.    Ingenious  save-alls  are 
applied  for  economising  the  candle-ends.     Mr.  Clarke 
luu  obviously  brought  a  good  share  of  patient  study  and 
intelUgent  observation  to  bear  upon  the  science  of  candle 
burning. 

_  Messrs.  Nicoll  and  Co.,  of  Paternoster-row,  show  how 
light  garments  of  all  kinds  can  be  made  uninflammable, 
by  dressing  them  with  starch  prepared  by  the  inventors 
in  some  special  way.     The  starch  is  not  poisonous,  does 


no  harm  to  the  colours  of  fabrics,  and  contain*  maUm 
alum  nor  soda.  The  lightest  mualin  fabrio,  wksi 
stiffened  by  this  starch,  merely  char,  without  flaota,  vho. 
held  over  a  burning  lamp. 

Messrs.  A.  Paget  and  Co.,  of  Loughboroogh,  exhibit  i 
well-planned  little  garden  engine,  which  ia  worked  h 
the  foot,  like  the  treadle  of  a  harmoninm,  and  ' 
throws,  under  the  instrumentality  of  an  air  : 
continuous  jet  of  water  thirty  feet  high,  or  scattexa  it  = 
a  lateral  shower,  if  a  handle  attached  to  tha  noc^  ■ 
pressed.  The  water  may  be  supplied  from  a  baekct. 
and  is  thrown  from  a  small,  bellows-like  cfaaatbs, 
which  is  filled  by  the  pressure  of  the  foot,  and  emptiad 
by  the  action  of  a  spiral  spring,  in  the  latest  and  beat  fiata 
of  the  instrument,  attached  to  the  rim  of  the  feedinc 
bucket.  The  pressure  in  the  air  chamber  can  be  raiM 
to  about  thirty  pounds  on  the  square  inch.  The  inatm- 
ment  is  entirely  devoid  of  the  drawbacks  of  stolBag- 
boxes  and  pistons,  with  their  concomitant  frictioa  SM 
risk  of  derangement,  and  may  be  turned  to  rerj  goat 
account  in  cleansing  windows  and  in  performing'  other 
similar  work.  It  is  also  intended  to  serre  as  a  aaiS 
domestic  fire-engine  on  any  instant  of  need.  This  vcrr 
useful  little  apparatus  is  supplied  at  the  amalloaitaf 
twenty-five  shillings. 

The  Universal  Paint  and  Waterproof  Fibre  OoifauT. 
of    Famworth,  illustrate    their  process    of    ynpumg 
sheets  of  waterproof  material  out  of  paper  polp.    Tit 
process,  in  the  main,  consists  in  saturating  paper,  cr  of 
fibrous  substance,  with  an  ammoniated  copper  mi^iat, 
formed  by  digesting  ''^'^P*  "^  copper  in  a  Lijuisfrilrf 
solution  of  ammonia.     This  ammoniated   sotisiaa  fis- 
solves  both  lignine  and  paper,  and,  at  the  aattes. 
renders  both  substances  impervious  to  -wat^.    Ssnoil 
sheets  of  paper  are  moistened  on  the  surface,  ami  Aa 
placed  on  each  other  and  thoroughly  pressed.     Vwka 
this  treatment  they  adhere  together  firmly,  withoat  th* 
intervention  of  any  kind  of  paste.     The  tjahs  ars  tiMa 
fashioned  into  forms  convenient  for  vari 
some  of  them  being  corrugated,  like  the  well-! 
roofing  plates  of  corrugated  iron.     The  paper  is  alss 
monl£d  into  cylindrical  oolomna  and  flatiogs  tar  io- 
temal  decoration,  being  either  gilt,  or  stained  ia  imita- 
tion of  wainscot,  and  for  this  kind  of  purpose  most  prrtre 
very  convenient  and  manageable.      It  is  said  by  its  in- 
ventors to  be  of  great  durability,  even  when  exposed  Is 
the  outer  air  and  rain. 

Another  ingenious  and  even  pretty  use  has  bees  wait 

of  paper  by  Messrs.  Favy,  Pretto,  and  Ooapaay.  cf 

Hamsell-street  and  of  Chilworth.    They  hare  contrived 

curtains  of  what  they  call  "Japanese"  paper.     Hm 

inventors  state  their  object  to  be  to  provide  csctsiH 

for  the  million,   which,  although  of  very  low  fcica 

will  be  highly  ornamental,  and  ciquble  of  weaiixssi 

which  will   keep   fresh  in  appearance,   with  erosiy 

care,  for  a  number  of  years.   The  £abrio  is  tattmakm, 

but  little  amenable  to  moisture  and  impervioos  to  iat. 

The  curtains  hung  to  several  of  the  doors  in  ths  si- 

hibition  look  like  very  pretty  chintz,  and  the  inveaton 

say  that  they  can  produce  imitations  of  French  aiik, 

dunask,  and  cretonne.    The  materitd  of  the  fshae  is 

derived  from  various  animal    textures    mingled  with 

vegetable  fibre,  which  are  disintegrated,  purified,  hlasthwli 

roUed,  pressed,  and  then,  finally,  printed  on.    It  difen 

from  ordinary  paper  in  being  more  tough,  dastic,sBl 

soft,  so  that  it  is  leas  easily  torn,  and  more  resdi^  itlli 

into  folds  when  used  as  drapery.    The  ocioan,  baat 

body  colours,  are  more  durable  than  the  dyes  ased  BSrt 

commonly  for  woollen  fabrics;  and  the  inventos  rfat* 

that  exposure  to  son  and  air  effect  very  shgfat  iqai^, 

and  that  moderate  amonnts  of  moistora  only  make  il 

more  soft  and  yielding.     Curtains  44  inches  wids  sad  t 

yards  long,  are  supplied  for  6s.  6d.  and  7t.  Sd.  the  fai^ 

with  6d.  a  yard  extra  for  printed  linings. 

George  Wright  and  Company,  of  Westminster-faridge- 
road,  have  a  billiard  table  of  the  dimeosians  of  ci^ 
feet  by  four,  which  is  converted  at  will  into  a  ooa> 
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x-enient  diniiig  table,  by  ooTering  it  with  a  series  of  flaps, 
and  lowering  its  height  by  six  or  eight  inches.  The  ar- 
xangfement  for  lowenng  and  elevating,  is  a  system  of  fine 
threaded  screws,  acting  by  slow  motion  simultaneously 
upon  rods  running  along  the  four  sides  of  the  table,  and 
'by  this  apparatus  the  raising  and  lowering  is  effiscted 
'without  any  disturbance  of  the  lerel  of  the  buliard  board . 
The  invention  is  designed  to  give  the  man  who  has  but 
one  room  at  command  the  opportunity  to  indulge  in  a 
Itame  of  billiards  after  he  has  dined,  if  he  chooses  to  pay 
fiO  guineas  for  the  luxury. 

David  Kicholl  and  Company,  of  Manchester,  exhibit 
an  excellent  elastic  spring  mattress,  which  they  supply 
of  the  usual  size  for  one  person  for  two  guineas.  The 
mattress  consists  of  a  stretched  meshwork  of  stout  iron 
wire,  supported  'by  a  strong  wooden  frame,  and  the 
elasticity  is  supplied  by  making  two  sides,  or  rather  ends, 
of  each  elongated  hexagonal  mesh  to  consist  of  wire 
rolled  spirally  into  the  form  of  a  spring.  The  mattress 
possesses  delightful  elasticity,  is  very  light,  and  therefore 
ndmirably  smted  for  camp  use ;  and  it  must  be  very 
durable,  and  very  easy  of  repair,  on  account  of  its  great 
simplicity  of  structure,  and  all  its  parts  being  immedutely 
in  Tiew. 

Benjamin  Turner,  of  Bartholomew>close,  has  patented 

s  very  excellent  door-spring,  for  double-acting  swinging 

doors.    The  door  is  carried  by  a  shoe  and  upper  pivot, 

J    the  shoe  resting  immediately  upon  a  strong  iron  shaft, 

thalfalls  into  a  compact  case,  designed  to  be  let  into  the 

I    floor.  The  shaft  carries  upon  its  front  a  knob,  which  runs 

;    rightand  left  against  curved  levers  acted  upon  by  a  strong 

I    spiral  screw  beneath,  which  can   be  adjusted  to  any 

.    tension.    The  spring  is  in  most  energetic  action  when 

I    the  door  is  closed,  and  relaxes  conveniently  as  it  opens. 

The  contrivance,  which  is  eminently  good,  has  also  the 

additional  recommendation  that  the  entire  mechanism 

'     can  at  any  time  be  removed,  for  examination  or  adjust- 

'     ment,  wiuiout  unhanging  the  door.    That  is  a  practical 

'     hint  which  all  builders  who  pride  themselves  on  their 

\     powers  of  hiding  away  gas-pipes  and  water-pipes,  and 

bell  wires,  and  other  derangeable  house  fittings,  where 

'     they  are  never  likely  to  be  found  afterwards  in  any  case 

of  emergency,  would  do  well  to  consider. 
'         C.  E.  Zimdars,  of  Sed  Lion-square,  furnishes  a  very 
'     excellent  suggestion,  in  'Walcker's  pneumatic  beUs.    The 
'      apparatusconsistsof  a  bottle  of  india-rubber,  a  tube,  and 
'      a  kind  of  bellows-case  at  the  further  end.  The  tube  takes 
the  place  of  the  bell  wire,  and  is  to  be  carried  from  room 
I      to  room  after  the  same  fashion,  or  as  gas-pipes  are  now 
I      laid  down.    When  the  elastic  bottle  is  pressed  by  the 
'      hand,  the  air  is  squeezed  from  it  tfaroaf;h  the  tube  into 
I      the  bellows-chamber,  and  the  top  of  this  is  then  raised, 
I     as  the  top  of  an  organ  bellows  is,  by  the  working  of  a 
I      lever.    As  the  top  of  the  bellows  rises,  it  carries  up  a 
I      toothed  mcket,  which  opcrnteK  upon  a  pinion,  and  turns 
a  brass  wheel.    The  wheel  has  its  own  teeth  also,  and 
these,  as  the  wh(.-el  turns,  in  rapid  succession  lift  and 
I      release  the  hammer  of  a  bell.  When  the  hand  is  removed 
i      from  the  bottle,  the  air  falls  back  into  it,  and  the  top  of 
I      the  further  air-(^amber,  or  bellows,  subsides  for  the  next 
occasion  for  sounding.    Some  of  the  hand  apparatus  is 
I      arranged  so  as  to  be  pressed  in  from  the  top  by  a  knob, 
as  in  the  ordinary  table-bell.    There  is  one  large  bell 
which  only  gives  a  single  loud  stroke  for  each  squeeze  of 
the  hand  bottle.    The  recommendation  of  this  apparatus 
is,  that  a  small  metal  pipe  is  less  obnoxious  to  derange- 
inmit  than  complicated  twistings  of  wires  and  crai^, 
and  that  the  acting  peut  of  the  mechanism,  the  only 
portion  amenable  to  derangement,  is  always  under  obser- 
vation, end  within  easy  reach  for  repair. 

Major  E.  R.  Wethered  has  made  a  contribution  to 
domestio  comforts,  in  the  form  of  a  simple  apparatus,  by 
which  any  man  may  at  once  let  himself  down  out  of  his 
second  or  third-floor  window  when  his  house  ja  on  Are 
beneath.  This  domestic  fire-escape  consists  of  a  canvas 
cradle,  with  a  guard  band  to  be  passed  beneath  the  arms, 
a  strong  rope,  and  a  pulley  famished  with  a  clamp,  which 


can  be  worked  by  the  hand  as  the  fugitive  makes  hia 
descent.  Bothsashesof  the  window  are  to  be  thrown  into 
close  correspondence  near  the  top,  and  the  rope  is  then  to 
be  passed  round  them  at  one  side,  and  hitched  with  ahook, 
BO  that  the  lateral  pull  of  the  weight  jams  the  sashes  in 
the  frame.  The  pulley  is  fixed  a  little  distance  above  the 
cradle,  or  web,  and  consists  of  five  friction  rollers, 
between  which  the  rope  runs  sinuously,  with  a  clamp 
pressed  upon  it  by  a  lever  and  handle.  When  the  handle 
IS  held  transversely  up,  the  pulley  and  cradle  are  fixed 
firmly  on  the  rope,  but  when  the  handle  is  brought  down 
the  clamp  is  freed,  and  the  cradle  slides  down  with 
greater  or  less  speied,  according  to  the  pressure  made. 
The  free  end  of  the  rope  is  wound  upon  a  reel,  which  is 
to  be  thrown  out  of  the  window,  so  tiiat  it  unwinds  as  it 
falls.  During  the  escape,  as  an  extra  precaution,  the 
left-hand  of  the  person  descending  runs  down  the  rope, 
and  can  at  any  time  check  the  fall  by  tightening  its  gnp. 
The  apparatus  costs  30s.,  and  is  so  compact  that  it  would 
occupy  a  very  small  nook  of  space  in  any  sleeping-room, 

Messrs.  Lynch  and  Company,  of  Aldersgate-street, 
have  considered  that  all  households  should  be  protected 
from  unintentional  poisoning  in  the  dark,  ns  weU  as  from 
burning  in  the  stall  nours  of  the  night,  and  accordingly 
have  contrived  and  patented  a  knobbed  form  of  botue, 
which  at  once  signals  "  poison  "  to  the  hand,  as  the  red 
signal  light  of  tiie  railway  says  "  danger "  to  the  eye. 
The  bottle  is  of  dark  blue  gLaas,  and  of  various  convenient 
sizes,  c(Mting  accordingly  from  9s.  to  26s.  the  gross.  It  is 
as  efficient  a  guard  from  this  class  of  accident  as  can 
possibly  be  devised,  and  should  certainly  be  at  once 
adopted  as  the  standard  utensil  for  storing  poisonous 
compounds  and  serving  poisonous  medicines. 

In  the  French  annexe,  Mons.  A.  E.  Eliaers,  of  Paris, 
exhibits  a  very  complete  reading  and  resting  chair  for 
invalids.  It  is  strongly  made,  with  light  cane  back  and 
seat,  and  can  have  the  back  and  leg-rest  adjusted  easily 
to  any  angle,  the  leg-rest  having  attached  to  it  a  spring 
self-adjusting  foot-board.  There  is  also  a  reading-easel, 
which  puts  itself  in  any  position  that  may  be  desired, 
and  which  is  convertible  into  a  table  as  well. 

Messrs.  Whitley,  Partnere,  of  Leeds,  furnish  a  very 
perfect  water-tap  (also  available  for  steam-eocks),  which 
is  now  rapidly  superseding  the  old  unsatisfactory  "  globe 
valve."  The  principle  of  the  contrivance  is  simply  a 
pair  of  sliding  disc*  plates,  thrust  down  transversely 
into  the  ordinary  channel  of  the  water-pipe  by  a  screw, 
and  forced  home  against  their  bearings  on  either  hand 
by  a  wedge-piece.  When  the  disc  plates  are  withdrawn, 
and  the  valve  is  therefore  open,  the  water  has  a 
straight  and  altogether  unobstructed  passage  through 
the  pipe.  The  vdves  are  made  both  in  gun  metal  and 
cast-iron,  and  the  prices  vary  from  4s.  3d.  for  three- 
eiehth-inch  bores  fo  £40  for  18-inch  bores.  The  Messrs. 
Whitley  have  also  a  compound-lever  ball-valve  for 
cistern  supply,  of  very  excellent  construction,  furnished 
from  48.  M.  to  50s.,  according  to  size,  in  which  a  metal 
plug  is  forced  home  by  the  action  of  a  compound  lever 
that  gives  great  power,  and  that  in  that  way  guards 
against  the  possibility  of  waste  from  overflow.  The 
water-tap  is  known  as  the  "  Peet-valve  tap,"  and 
the  cistern  valves  as  "  Chandler's  compound-lever  ball- 
valve,"  but  the  Messrs.  Whitley  are  the  sole  English 
makers  of  the  patent. 

Mr.  0-.  S.  Lidstone,  of  the  014  Bailey,  has  planned 
a  small  and  very  uncostly  apparatus,  for  purifying  foul 
air  that  is  allowed  to  escape  from  sewers  m  the  process 
of  ventilation.  It  is  a  Omiliar  fact  that  the  water- 
valves  of  closets,  ordinarily  used,  do  not  prevent  the 
bubbling  of  noxious  vapours  into  dwellings  whenever 
there  is  backward  pressure  of  a  certain  amount,  as  from 
wind,  exerted  upon  the  air  in  sewers.  The  obvious 
preventative  is  to  furnish  an  open  vent,  short  of  the 
closet  valves,  but  such  vent,  if  used,  is  apt  to  be 
near  to  windows,  or  places  occupied  by  breathing  men 
andwomen,andistherefor3 objectionable.  Mr.  Lidstone's 
invention  is  a  lino,  tin,  or  copper  case,  to  be  placed  on 
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the  Tent,  with  a  discharge-pipe  leading  out  from  the 
apparatus  above.  The  fool  vapour  has  to  find  its  way 
ftroagh  the  interstices  of  charcoal,  or  other  absorbent 
and  deodorising  material,  lodeed  in  the  chamber  of  the 
Tentilator,  round  a  perforated  end  of  a  receiving-pipe, 
and  upon  a  perforated  diaphragm.  The  noxious  im- 
purities are  fixed  and  retained  in  the  packing  of  the 
chamber,  and  the  air  is  discharged  from  its  top,  under 
good  management,  comparatively  pure.  The  cost  of 
the  little  aipparatus  is  fix>m  lOs.  to  ISs.  Mr.  lidstone 
suggests  that  the  larger  street  sewers  should  be  venti- 
lated by  purifiers  placed  at  the  bottom  of  lamp-posts, 
with  tubes  discharging  at  their  tops.  The  practical 
points  for  consideration  are,  how  effectually  the  absorbent 
material  can  be  made  to  do  its  work,  and  how  frequently 
it  would  need  to  be  changed. 

Upon  the  threshold  of  the  domestic  applications  of 
inventive  science,  the  observant  visitor  of  the  Exhibition 
is  met  by  a  very  efficient  contrivance  for  economising 
the  light  supplied  at  night  for  illuminating  extemu 
thoroughfares.  Atacostof£l  lfi8.6d.,Mr.T.A.8tretton, 
of  Essex-street,  furnishes  a  "Catoptric"  street  lamp, 
which  catches  all  the  otherwise  waste  light  scattered 
from  the  gas  flame  to  the  upper  two-thirds  of  the  lantern 
case,  and  throws  it  down  to  the  spaces  where  the  light  is 
required.  The  upper  two-thirds  of  the  lamp  are  made  of 
narrow  strips  of  silvered  glass,  set  like  the  splines  of 
Venetian  blinds,  at  the  proper  angle  to  reflect  downwards, 
in  tin  grooves,  whence  they  can  be  easily  removed  for 
cleaning.  The  outer  protecting  glass  pane  shuts  in  all  the 
slips  from  external  contamination,  and  preventa  the  wind 
frY)m  blowing  in  between  them.  This  form  of  lamp  is  in 
nightly  operation,  and  acts  very  efficiently,  upon  Water- 
loo-bridge. 

Among  the  more  general  applications  of  invention  to 
mechanical  purposes,  there  is  a  neat  form  of  bowser  for 
tightening  ropes,  exhibited  by  Messrs.  Paget  and  Ck).,  of 
Loughborough.  The  rope  is  carried  round  a  grooved 
cast-iron  wheel,  with  an  attached  ratchet  or  detent, 
which  is  worked  either  by  a  hooked  lever  resting  on  the 
axis  uid  catching  against  projections  on  the  wheels,  or 
by  an  iron  nioke  mserted  into  holes  in  the  circumference 
of  the  wheel.  The  bowser  is  of  very  compact  size,  and  is 
intended  to  take  the  place  of  the  ordinary  cleat  or 
belaying  pin  on  board  ship.  A  taut  rope  can  at  any 
time  be  released  frtim  its  grip  instantly. 

There  are  five  good  forms  of  hand  hoists  and  pulley 
blocks  of  new  construction  in  the  Exhibition ;  two  of 
them  belongfing  to  Messrs.  Tangye  Brothers,  of  Lawrence 
Pountney-lane  and  Birmingham,  and  three  to  Messrs. 
Head  and  Co.,  of  Stockton-on-Tees.  The  Cherry's 
dynamic  pulley  block,  of  the  former  firm,  for  lifting 
2}  cwt,  and  costing  £3,  is  a  very  curious  application  of 
a  toothed  and  bevelled  eccentric  slow  movement  to  com- 
municate power.  The  Weston's  safety  hoist,  of  the 
same  exhibitors,  costing  £1  without  the  chains,  and 
lifting  6  cwt.,  acta  through  double  ratcheted  wheels  con- 
centric upon  the  axle,  and  has  the  pecularity,  when  lifting 
the  weight,  that  a  sUght  back  action  upon  tiie  hand  rope 
clamps  nst^lie  moving  parts,  and  arrests  the  rising  load. 
By  turning  the  spochet  wheel  the  reverse  way,  the  self- 
acting  brake  is  continually  released  as  the  wheel  revolves, 
and  tne  load  can  be  lowered  with  perfect  safety. 

Moore  and  H^d's  hand-hoist,  price  £4  198.,  to  lift 
10  cwt.,  communicates  the  slow  movement  and  power 
through  a  toothed  pinion  on  the  axle  of  the  liftinK- 
wheel  to  an  eccentric  smaller  whod,  which  hangs  by  5» 
teeth  on  the  pinion,  and  has  the  load-chain  traversing 
its  axis.  Moore's  pulley-blocks,  to  lift  two  tons  ana 
five  tons  respectively,  cost  £6  18s.  and  £10  2s.  6d.,  and 
are  well-planned  and  well-flnished  appliances.  The 
hand-chain  and  wheel  turn  an  eooentno  epicyoloidal 
movement  geared  between  two  pulley-wheels,  which 
revolve  opposite  ways,  and  so  lift  the  raising  chain 
simultaneously  by  both  ends.  The  source  of  power  is 
thus  threefold,  and  in  the  larger  pulley  the  power  is 
multiplied  from  36  to  40  times.    In  all  th««e  hoist*  and 


pulleys  the  bits  npon  the  chain  ia  efltctcd  bjr 
on  the  dicumferential  groove*  of  ths  whsds  aaoi 
the  hollows  of  the  links,  and  its  efficacy  bwnis>» 
whatimpairedby  wearin  tbeconneoftiais.  Tbsvcut 
however,  of  necessity  least  in  snch  fiinns  u  Iht  Hobi 
pulley-block,  where  the  quick  motion  hss  swll  ne. 
or  pressure,  and  where  the  weight  k  bom*  ipasni 
slowly-moving  parts. 

Christian  P.  Thai,  of  St  Petersburg,  sho«i«k(B(<> 
of  an  ingenious  duplex  steam-hammer,  vkich  *i^ 
horizontally,  and  also  upon  both  aides  of  &  *«t  t 
onoe.  It  clip*  the  mats  between  it*  blows.  Two  Ms- 
cylinder*  work  lever-handlea  of  the  hammeifc  •Ueka 
suspended  vertiaaUy  from  piTota  above.  Awiltktisda- 
neath  the  work  is  attached  by  oblique  aznn  toolhftai 
that  rise  from  the  backs  of  the  hammen,  so  Uutbai 
given  to  the  blows  of  the  hammers  by  the  niiiltiam 
descent  of  the  weight. 

Messrs.  Whitley,  Partners,  of  Leeds,  ezhiUt  ASa'i 
engine  governor,  of  which  they  are  the  sole  Eixifa 
constructors,  a   contrivance  that  seems  ts  bo  siksc 
rapid  way  in  general  esteem  by  it*  own  noiU.  & 
principle  of  the  governor  is  a  corrugated  cjlisda.  at- 
taining oil,  with  a  paddle-wheel  of  six  flotti  nUa. 
carried  round  by  a  belt  traversing  also  the  fly-vbtiii) 
of  the  engine.    Bapid  rotation  of  the  paddle- sWin 
the  oil  against  snnd^  projecting  plates  in  the  'vait 
the  cylinder,  and  give*  it  a  tendency  to  nonsdi 
same  direction.    Its  movement  lifts  a  weigbt  ka^ 
from,  and  sdjuatible  on,  a  lever  arm,  and  at  k " 
time  doses  the  steam  valve.      When  the  ssa* 
relaxes,  the  weight  takes  down  the  lever  sod  ^^ 
valve.    The  governor  is  adapted  to  marine  oi*? 
antagonising  the  lift  of  the  levolviog  cylisii^' 
coiled  spring  instead  of  by  a  weighted  levsr.  if* 
on  the  axle  of  the  corrugated  cyUnder  wotb  t  ^ 
that  is  attached  to  a  lever-arm,  which  ooaaBo* 
with  the  steam  valve,  and  this  arm  is  csniola* 
direction  by  increasing  rotation  in  the  ejfii*<*^ 
in  the  ot)ier  direction  by  the  spring.    Tho loiaw* 
so  delicate  in  its  operation  Otai  the  vsln  <>•>' 
slightest  variation  in  the  speed  of  tbely-*M<*' 
answering  to  as  little  variation  as  half  a  lentalia  p 
minute ;  it  is  at  the  same  time  so  comprehoBanl^ ' 
is  capaUe  of  admittipg  the  entire  force  of  lit  kok  * 
be  thrown  on  the  piston  in  an  almost  imyactl^'^ 
and  without  strain. 

Mr.  J.  Head,  of  Middleaborongh,  contnlniMt  m» 
of  a  new  form  of  centrifugal  goTcmor,  in  whick  tl»  •■ 
are  suspended  from  the  extremities  of  a  tnatno)!* 
as  in  a  modem  form  of  Watt*'  govenior,  but  tkT^ 
each  other  before  they  are  pivotted  to  tho  pif  * 
There  are  heavy  ba^  at  the  end  of  the  am*.*''''* 
with  centrifugal  action,  and  act  upon  the  UinB'' "" 
in  the  usual  wav ;  but  they  rise  in  an  iK  l|^  ''^ 
nearly  corresponds  witii  the  curve  of  the  PPr^^ 
are  stated  to  be  very  immediate  and  senflt"  '^'''^ 
controlling  power.  .    j 

The  same  exhibitor  has  a  very  neat  '^^^j 
mechanical  power,  for  the  easy  and  smootk  '^^ 
rolling  mills.  A  central-piece  i*  oonneottd  ^r: 
clutch-wheel  by  elastic  arms,  and  is  oaniad  ITJJ: 
alternately  to  the  right  or  the  laft,  as  it  ii  ■■V 
gear  the  moving  power  witli  the  ndkrs,  *> "  l'^ 
aHitt  direct  or  retrograde  motion.  The  '^'^f*L 
take  the  first  impolae  of  the  levensd  aiotioa,  m J*  ^ 
shock  which  i*  ordinarily  pmdooed  whan  t^^**^ 
thrown  suddenly  into  gear  i*  avoided.  Itsji^j" 
gently  and  giadnally  &to  it*  bearing  snd  awkj"? 
tiie  instrumentality  of  the  elastio  oonneotioa.  ^^ 
has  also  a  diagram  to  Aow  a  plan  for  ""f^^lS. 
boilers  by  oonnterpoisea,  ao  that  they  almost''*  ^ 
out  prnaning  upon,  the  masonry,  sod  •»  <*']!*  ^ 
•train  that  ia  due  to  mechanical  constrsini*  **"> 
process  of  expansion.  ,  n^,w 

The  railway  axle-box  of  Hr.  &  Olevw,  "f  *^ 
i*  a  oentrivanoe  tar  ntaining  a  iwi*"»*  *^ 
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lubrioatii^  liquid  in  oontBot  with  the  axle  while  th? 
'wheol  is  ia  work.  This  purpose  ia  effected  by  the  in- 
BtrmqentvUty  of  a  flexible  iiDpArmnable  band,  with  oac 
eAge,  a4ju8ted  to  the  back  of  the  box,  and  the  other  to  » 
plate  enuirclinK  the  axle.  The  labricating  band  is 
pareased  afTHinst  the  wheel,  or  nzle,  by  springs  bearing 
upon  a  colUr  fixed  to  the  axle.  No  escape  of  the  lubrica- 
tor can  occar,  excepting  between  the  robbing  sorinces. 

Mr.  W.  Strondley's  ramps,  exhibited  by  Messrs. 
Tangye  Brpthers,  of  Birmingham,  are  simply  strong 
iron  shoee  or  inclined  planes,  broad  at  bottom  and 
narrowing  to  •  groove  at  top,  so  corred  as  to  be  easily 
hitobed  orer  the  flange  of  any  rail  in  the  roadway.  The 
clampd  are  fitted  to  be  placed  at  either  side  of  the  lines 
qf  ptil.  and  by  their  aid  a  locomotive  off  the  line  may 
1)fl  easily  ron  up  and  guided  into  its  proper  place. 

Mr.  0._  Barren's  model  of  an  elastic  wt^pel-tyre  for 
xoad-engines  (from  Thetford).  shows  a  thick  mdia-mbber 
padding,  kept  in  place  on  the  onter  mnning  surface  of 
tlie  wbeel  by  a  aeries  of  flat  iron  clamps,  fitting  so 
closely  together  that  they  virtoally  take  all  the  wear, 
while  they  paw  the  shock  of  inequalities  of  roads  through 
the  elastic  india-rubber. 

l4entenant-(Moael  Clarke.  Director  of  Works  for  the 
ITavy,  exhibits  a  really  beautiful  model  of  three-legged 
•benn  adapted  fbr  use  on  a  wharf  too  narrow  to  aidmit 
%he  back  leg  to  traverse  backward  and  forward  hori- 
zontally in  the  uaual  way.  The  back  leg  moves  up  and 
down,  so  as  to  be  virtually  lengthened  or  shortened,  by 
•  sliding  movement  carried  un  each  side  by  strong  end- 
less screws,  acted  upon  by  a  toothed  wheel.  The 
machinery  is  sunk  into  a  cavity  in  the  masonry,  and 
serves,  in  some  mpasure,  as  a  counterpoise  to  the  load. 
The  slide  is  worked  by  a  hand  crank,  acting  upon  a  slow 
movement,  which  either  operates  upon  the  adjusting 
slide  or  upon  bevelled  wheels  and  endless  screws,  which 
turn  •  windlass,  accordingly  as  it  is  treared. 

The  screw  bolt  and  nut  of  Mr.  G.  Wilson,  of  Sheffield, 
have  the  thread  of  the  screw  so  fushioned  as  to  take  as 
little  as  possible  out  of  the  strengtii  of  the  bolt,  and  to 
give  a  good  working  section  to  the  thread.  The  line  of 
contact  of  the  threads  of  the  nut  and  bolt,  seen  in  section, 
ia  of  a  regular  wave  contour. 

The  Kickeraon's  or  Allen's  angular  cut  rasps,  exhibited 
by  Messrs.  Whitley,  Partners,  are  rasps  with  the  teeth 
•at  at  such  an  an^le,  and  so  formed,  that  they  cut  with  a 
drawing  stroke  instead  of  tearing,  and  throw  out  the 
refuse  as  they  do  so.  The  rasps  are  stated  to  do  double 
the  work  in  half  the  time,  as  compared  with  the  old- 
fashioned  tool,  and  to  last  twice  as  long. 

Messrs.  Allen,  Bansome.  and  Co.,  exhibit  a  mitreing 
machine,  invented  by  B.  O.  Sbute,  which  is  simply  a 
guillotine  knife,  pressed  down  along  a  guide-plate  by  a 
handle  and  lever. 

Two  forms  of  non-conducting  cement,  for  packing 
boilers  and  steam-pipes,  are  shown  ;  one  by  Fox,  Head, 
and  Co.,  of  Middleaborough,  consisting  of  thick  sheets  of 
compact  dark  felt,  with  a  polished  sur&ce,  costing  8s. 
the  twelve  square  feet.  In  the  case  of  pipes,  the  cement 
is  bound  into  its  place  by  mesbinga  of  wire.  The  other 
form  belongs  to  Laroy  and  Co.,  of  Gray-street,  Com- 
mercial-road, and  is  of  still  higher  finish,  having  quite  an 
ornamental  appearance. 

Hr.A.  Daviea,  of  Duke-street,  Westminster,  illustrates, 
in  a  drawing,  an  arrangement  for  an  hydraulic  lift,  in 
which  the  piston-road,  driven  by  the  water,  works  a 
multiplying  pulley. 

Mr.  H.  Simon,  of  Manchester,  contributes  a  model  in 
explanation  of  Janicki's  construction  of  a  floating  dock, 
so  arranged  aa  to  lift  a  docked  vessel  by  pneumatic 
Tio#er.  'The  keel  of  the  vessel  rests  upon  ^d  inverted 
bottomless  tank,  steadied  by  large  floats  at  the  side,  and 
raised  by  the  injection  of  air  into  the  interior.  The 
fioating  load  necessarily  rises  with  the  accumulation  of 
air  between  the  top  of  the  tank  and  the  snr&ce  of  the 
wsbr. 
Hods.  Leon  Qoffin,  of  lAkge,  has  an  apparatus  fcr 


■utting  and  crushing  sugar,  in  which  Ibe  loaf  ia  flrat. 
operated  upon  by  a  circular  saw,  very  much  aa  inch 
planks  are  cut  from  logs  of  wood,  and  then  chopped  by. 
a  broad  chisel  into  smaller  fragments,  which  are  sorted 
into  vHrious  sices,  and  drop  ttuoogh  the  bottom  of  the 
machine. 

Mr.  W.  n.  Barlow,  of  Old  Palace-yard,  has  conetmcted 
a  Uihla  by  tbe  help  of  which  the  earthwork  of  railways 
can  bti  cilcu luted  up  at  the  rate  cf  tftn  qliIcs  un  hour. 
The  contrivance  is  simply  a  movable  circular  scale, 
that  csxi  be  adjusted  to  i>xU!rnal  tadititing  colamna  of 
figures,  which  .give  tho  numerical  results  for  18  feet 
slopes,  vary  in  IT  in  indiniiliDii  from  ^  to  2^  to  1. 

Mt'i^rs.  Biddlc  nnd  King,  of  Percivul -street,  have  a 
very  toori^nii'iit  arrangement  for  cutting  glass  shadee,  of 
whiit«Vfr  furm.  The  shnde  to  bo  cut  is  hung  over  « 
support  fit  propnr  height,  and  firmly  damped  between 
two  htrew  holdfasts,  und  the  thickness  Ot  tho  glass  i* 
then  clipped  "bf?twspn  two  guiding  friction  rolk'fs  and 
4  diamond  pressed  home  by  a  spring,  and  in  thin  dipped 
9tiite  the  diamond  is  carried  round  by  running  tbe 
supporting  chariot  along  a  flat  table,  and  cuts  its  way  at 
it  goes. 

Among  other  pieces  of  minor  contrivance,  Mr.  A. 
W.  Ackermann,  of  Kensington,  shows  a  small  porcelain 
pallette  for  keeping  ink,  or  liquid  colour,  moist.  Therq 
is  a  wxter  reservoir  beneath,  and  a  cover  above,  with  a 
self-adjusting  ball,  qr  valve,  to  fiall  upon  the  opening 
through  which  the  brush  is  passed  for  its  supply.  A 
small  plug  is  thrust  into  a  central  hole  in  the  palletto 
while  the  colour  is  ground,  but  removed  after  the 
grinding,  to  allow  moisture  to  pervade  the  covered  space. 

Tbe  deck  sockets  of  Mr.  J.  Snowden,  of  New  Bromptnn, 
are  water-tight  braaa  indicators  adapted  for  fitting  into  the 
decks  of  vessels,  in  such  a  way  that  anofficeron  deck  can  at 
once  open  communications  in  the  interior  spaces  of  the 
•hip,  such,  for  instance,  as  between  water-tight  compart- 
ments. These  sockets  are  in  use  in  some  of  her  Majesty's 
vessels  of  war. 

Mr.  C.  W.  Siemens  exhibits  the  working  parts  of  hia 
pneumatic  dispatch  tube,  in  use  between  the  central 
telegraph  stations  of  London.  A  steam  jet  is  caused  to  ex- 
haust one  end  of  an  iron  tube,  and  the  atmospheric  pressure 
from  the  other  end  then  shoots  a  case,  containing  the 
written  messages,  through  the  tube.  The  case  is  made 
of  gutta  percha,  covered  with  felt  drugget,  with  discs  of 
the  same  material  on  the  end,  to  constitute  a  cloaely- 
fitting  piston  plate,  and  with  a  lid  held  on  by  an  elasao 
band.  A  lever  turns  the  segment  of  the  tube  out  of  lins 
when  the  case  has  reached  its  destination,  and  at  tbe 
same  time  throws  another  piece  of  tube  into  line,  to  allov 
the  influence  of  the  exhaustion  to  be  still  carried  on 
through  the  tube,  for  the  service  of  other  stations. 

Tbe  boat-lowering  apparatus  of  Mr.  £..  J.  Hill,  of 
Westminster-chambers,  is  illustrated  by  a  complets 
working  model.  It  consists  of  a  pair  of  strong  hool^ 
held  together  by  a  connecting  rope,  which  {all  out  of  the 
suspended  eyes  by  their  own  weight,  when  both  ends  of 
the  falling  boat  are  dmultaneoualy  buoyed  up  on  the 
water,  but  which  hold  on  taut  if  only  one  end  of  ths 
boat  strikes  the  water. 

The  system  of  iron  tubes  employed  for  the  protectioa 
of  covered  telegraph  wires  in  Brussels,  is  shown  by  M. 
Leon  Delperdange.  The  tube  ia  very  much  like  the 
ordinary  gas  service-pipe,  but  has  a  T-shaped  flange,  ao 
fixed  in  by  cement  tiiat  it  can  be  at  say  time  broken  qu^ 
for  examining  or  adjusting  the  wires,  .without  removing 
the  pipe,  and  be  then  replaced  with  fresh  cement.  The 
joints  of  the  pipes  are  made  water-tight  by  a  band  of 
india-rubber,  pressed  firmly  home  by  a  screw -clip. 

Mr.  W.  Lyon,  of  Cowper's-oonit,  has  an  economiosl 
suggestion  for  reducing  the  rate  of  words  in  a  telegtsph 
message  containing  numbers.  The  numbers  ate  repre- 
sented by  letters,  which  are  ao  articulated  together  aa  to 
make  one  word.  Thus  3760  is  written  "dhgn,"  and  count 
as  one  instnnd  of  four. 

Mr.  C.  W.  Siemens  shows  his  deep-sea  photometet,  fof 
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tteMoring  the  chemical  power  of  the  soUir  ray  in  depths 
of  trandooent  water.  A  roll  of  lensitive  paper  is  her- 
metically closed  in  a  glau  tahe,  and  this  is  then  placed 
inareoeeeofathickdUsc,  which  is  attached  to  the  bottom 
of  an  iron  frame  prepared  to  be  dropped,  by  a  coil  of 
ooTered  wire,  into  the  sea.  The  frame  also  carries  aa 
electio-magnet,  which  can  be  brought  into  playbysending 
an  electric  current  down  throagh  the  suspending  wire.  A 
spring  keepa  the  tabe  in  a  dark  recess  until  the  magnet 
is  formed ;  the  tube  then  spring  out  into  the  light,  and 
continues  there  until  the  soft  iron  is  demagnetised  by 
the  arrest  of  the  current,  when  the  spring  draws  the 
tube  back  into  darkness.  There  are  three  similar  tubes, 
to  be  employed  at  different  depths.  The  actinic  force  of 
the  light  is,  of  couse,  expressed  by  the  amount  of  darken- 
ing of  the  paper  in  a  given  time. 

Colonel  Stuart  Wortley  contributes  three  n^;ative 
photo|;raphic  plates,  prepared  by  his  modification  of  the 
emnlsion  dry-plate  process,  in  which  the  nitrate  of 
silTer  is  sospended  in  bromized  collodion,  and  so  applied 
to  the  glass  plate,  instead  of  being  held  in  solution  in  a 
dipping  bath,  in  the  more  nsoal  wajr.  Colonel  Stuart 
Wortley  claims  to  be  able  to  make  this  form  of  emnlsion 
retain  its  sensitiTeness  a  longer  time,  and  to  render  it  as 
quick  in  its  action  aa  the  ordinary  wrt  plate  of  the 
photcMjapher,  by  adding  nitrate  of  uranium  to  the  com- 
pound. The  three  plates  exhibited  are  of  excellent 
5 quality,  fairly  dean  and  soft,  especially  one  giying  some 
limpses  of  a  faintly-lit  interior  through  an  open  church 
oor. 

Hynheer  Lefevre,  of  the  Hague,  sends  a  model  of  what 
he  terma  the  "  Kiosk  HoUandea,"  a  structure  contrived 
to  enable  the  sound  of  concerted  music  to  be  distinctly 
heard  in  neighbouring  apartments.  The  kiosk  has  tiie 
form  of  a  laige  canopy  of  resonant  metal,  which  reflects 
the  sonorous  vibrations  produced  by  musical  instruments 
npon  a  hollow  floor,  beneath  which  a  metal  tube  conveys 
the  sound  until  it  finally  delivers  it  by  two  trumpet- 
mouths  placed  in  another  apartment  If  eight  of  these 
tabes  are  carried  off  in  different  directions,  there  may  be 
eight  4istinct  rooms  in  which  the  concert  produced  in  one 
orchestra  may  be  heard.  The  tubes  carry  the  sound, 
without  any  loss  of  distinctness,  to  a  distance'  of  600  yards, 
and  the  inventor  of  the  contrivance  states  that  the  sounds 
are  actually  improved  by  the  softening  down  of  the 
harsher  bursts,  or,  as  Mynheer  expressively  calls  them, 
«  fanfares,"  of  the  loud  instruments.  Mynheer  Lefevre 
also  exhibits  a  phonotographic  cylinder  for  the  automatic 
record  of  sonorous  vibrations.  A  vibrating  tuning  fork 
or  diapason  traces  its  own  vibrations,  by  brass  points 
carried  on  its  poles,  and  pressed  down  upon  the  cyUnder 
aa  it  is  turned  round,  like  the  wheel-work,  of  a  clock,  by 
a  pendant  weight. 

Hesars.  F.  C.  Kein  and  Son,  of  the  Strand,  show  acase 
of  rery  beautifully  finished  ear-trumpets,  in  wlute  and 
gilt  metal,  with  elastic  tubes,  and  with  short  ivory  ear 
mpes,  and  also  metallic  aorioles,  to  be  attached  to  the  ears 
by  a  semi-circular  steel  spring  passing  over  the  head. 
Tbe  Messrs.  Rein  have  been  eminently  successfhl  with 
instroments  of  this  class,  which'  are  designed  to  receive 
the  voice  of  the  speaker  into  the  mouth  of  the  trumpet, 
and  to  concentrate  its  tones  upon  deaf  ears.  They  have 
one  form  in  efficient  use,  by  which  the  voice  of  a  preacher 
in  the  pnlpit  is  oonveyed  distinctly  to  the  ears  of  a  deal 
•oditor  seated  in  the  body  of  the  diurch. 

By  no  means  the  least  interesting  piece  of  sdentiflc 
apparatus  in  the  Exhibition  is  the  electro-motor  clock  of 
Messrs.  Cooke  and  Sons,  of  York,  which  give*  time 
throughout  the  building.  The  clock  is  of  solid  and 
simple  construction,  and  of  faultless  finish.  It  consists 
of  a  heavy  seconds  pendulum,  with  the  gravity  escape- 
ment which  is  now  common  in  turret  clocks  of  the  best 
form.  There  are  two  spiral  copper  wires,  which  run  from 
the  top  of  the  pendulum-rod  to  the  bottom  of  the  gravity- 
arms  of  the  escapement,  and  the  commnnicatioiis  of  these 
wires  are  so  arranged  that,  with  every  swing  of  the 
peodulom,  when  robbing  oontaot  is  made  between  one 
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annoftheeaoapementaadth*  ndof  Hm  p«w<iirt— .■ 
electric  current  is  sent  throof^  a  long  wiret  wliseh  rmi 
the  round  of  the  vast  building,  and  takes  in 
eight  large  dials  on  its  way.  With  each  •!< 
tact  the  current  is  reversed,  mnning  from  tls* 
of  Uie  battery  in  one  case,  and  from  the  ooppt 
the  next,  in  order  that  all  reaidnal  action  in  tb 
magnet  may  be  prerented.  In  each  dial  tlifliV'  is  a 
electro-magnet  of  soft  iron,  which,  when  it  beooaa 
magnetic  under  the  passing  current,  acts  apon  *  W*er 
and  toothed- wheel,  the  lever  being  r^jtomed  intoplaea  hj 
a  spring  when  the  iron  ceases  to  be  a  magnet.  Srvsypdw 
the  lever  drives  the  wheel  one  tooth,  ud  the  wbeel  ■•  S 
turns  operates  through  its  sjnndle  upon  a  taagont  SOMV, 
which  m  its  turn  drives  the  minute  and  hoar  wltaala  aai 
hands.  Small  spring  catches  prevent  the  wbaala  fres 
going  tile  wrong  way,  or  fimn  movmg  moa*  ttan  esM 
tooth  with  each  pull  of  tke  lever.  Tue  battecy  poww 
that  in  this  instance  suffices  to  work  the  ti^bt  la^w  diab 
consists  of  three  ten-celled  Danidl's  battenea.  <&e  aad 
the  same  current,  of  course,  acts  simultaneooalj  i 
tile  separate  dials,  being  smt  snocesnvdj  1' 
all  before  it  is  allowed  to  go  to  earth. 

There  is  one  other  servuit  enga^ied  ia  the  aeUr*^ 
of  the  Exhibition  that  is  deserving  a  fisssiiig  r~ 
namely,  tiie  tabular  steam  boiler  of  the  Pstaat 
BoQer  Company  of  Birmingjiam  (Booths  patsaitX  ^ 
is  empl(^ed  to  give  motion  to  some  of  nie  aaAiaayi 
The  oouer  consists  of  a  series  of  slantJng  tata^  te 
asunder,    and   restingf  &r   above  the    baxnqf  eata, 
The  tabes  are  all  perfsctiy  distinct,  and  caa  m^  ka 
removed  and  replaced,    lliere  is  not  one  |aBS  ia  the 
boiler  that  cannot  be  carried  by  a  couple  of  oaa.  Tkcsa 
is  a  continnous  circulation  of  water  in  the  tabea,  mitha 
steam  is  generated  in  the  upper  ends  of  the  tabaL   Tkis 
particular  boiler  is  of  twenty-five  horse  po>w«r,  aai  esa> 
sumes  only  4f  cwts.  of  ooke  in  the  day,  with  a  iimuBSi 
of  lOlbs.  of  water  into  steam  for  every  poond  of  eaka 
consumed. 

Among  the  most  notable  of  the  iUustrations  of  bxwm/SM 
science  contained  in  the  Exhibition,  are  osstajaJy  Iba 

1«rg«  ■«»<«■  of «n«t]y<iTiiiinn«f.AT<jni«ifa»ly«wi«J«««l«||y.f.l^ 

for  demonstrating  the  laws  of  sonorooa  vibratiotM,  ^id 
the  principles  of  aocoustics  generally,  ooatiQmted  W  Dr. 
Rudolph  Koenig,  of  the  Bae  Hantefeoille,  Paris.  Tbass 
formed  prominent  objects  in  the  French  annexsi,  and  it  is 
exceedingly  to  be  regretted  that  their  exhibitor  was  ] 
vented,  by  an  unfortunate  casualty,  from  caityiag  < 
original  purpose  of  employing  tbe  apparatns,  -wU 

own  skilful  hands,  in  explaining  the  phenomena  of  t 

and  of  musical  rythm.    The  series  comprised  abore  forty 
instinments,  compounded  of  agreatdiveisity  of  diapanw^ 
organ  tubes,  and  vibration  indicators,  having  mmoag  t' 
some  very  elaborate  and  complicated  pieces  of  merhan   _. 
such  as  the  double  syren  of  Helmholts,  the  thiuiswapa 
tuning-forks  of  Wertheim,  the  optical  oompaiatear  of 
Professor  Lissajous,  and  the  resonaateora  of  . 
But  many  of  the  most  remarkable  of  the  i 
shown  were  either  inventions  or  improvements  ia  t  .  . 
ratns  of  Dr.  Ecenig  himself.    It  is  not  nawurtby  of  W 
mark,  as  fomishing  a  proof  of  the  rapid  advaaoe  thit 
has  been  made  in  this  particular  branch  of  phyassi 
science,  that  not  a  single  one  of  these  beaotiAiI  pasesssf 
aoconstio  apparatus  is  described  in  manuals  of  phyaW 
science  emanating  from  Paris  as  recently  aa  ten  y«M 
kince,  as  shown,  for  instance,  in  the  case  of  "  GaiiBsiri 
Treatise  on  Physics." 

^'irst  and  fwemoet  amongst  Dr.  Kcenig's  own  i 
ments  stand  his  beautiful  contrivances  for  demoa 
sonorous  vibrations  by  dancing  flamea  Ms* 
manomtttifua).  The  object  is  accompiBdiea  by  eanaaii, 
a  stream  of  ordinary  illuminating  gas  to  pass  threagli  a 
small  chamber  or  capsule,  so  Mai  in  it  the  gas  is  only 
separated  from  the  vibrating  air  of  an  organ  p^a,  or 
other  tube,  by  a  thin  stretched  memtnvne  of  imdis-^abbsr. 
The  inflammable  gas  issues  fitna  a  jet  or  bnmer,  whan  it 
oaa  be  lit  up  into  a  flams  at  wiU.    When  thegaaiili^ 
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Ibe  organ  pipe  ia  made  to  •onnd,  and  forthwith  the 
flame    oegins   to  dance  in   correepondenoe  with   the 
■onotooB  Tibratione.    With  each  tap  of  the  vibrating  air 
npon  the  stretched  india-rubber  wiUl  the  flame  leaps  in 
Tesponie,  and  the  le^nng  of  the  flame  ia  contemplated 
Vy  watching  its  image  in  foor  plane  mirrors,  set  at  right 
angle*  to  each  other  upon  a  square  column,  and  made  to 
lotate  rapidly,  so  that  an  interference  is  oansed  in  the 
Tiaaon  of  the  flame-image  with  the  passing  away  of 
each  snoceamTe  mirror  from  the  angle  which  reflects  it  to 
the  obserrer's  eye  in  the  process  of  rotation.     The 
images  are  seen  as  if  they  were  a  succession  of  distinct 
flames,  and  the  different  aspects  of  the  succession  of 
flames  gives  a  picture  to  the  eye  of  the  successive  march 
of  ^  sonorous  vibratians.    ^y  different  modifications 
of  this  apparatus,  Dr.  Kaeni{|  shows  the  subtle  influence 
of  nodal  points  in  modifying  vibration,  deoomposes 
-visibly  the  various  musical  sounds  into  their  component 
elements,  and  otherwise  performs  all  sorts  of  legerdemain 
with  the  liege  servitors  of  the  ear  to  bring  them  within 
range  of  the  eye.  The  vibrations  of  toning  forks  are  com- 
mnnioated  to  uie  flame  by  catching  them  in  open-mouthed 
Inass  bolls  ("  rtunmattmri'  of  Helmholtz^,  and  passing 
tiiem  on  through  air  enclosed  in  tubes,  until  they  impinge  I 
open  the  india-rubber  membrane  that  is  m  rapport  with 
the  gas  stream.    Dr.  Koenig  also  exhibits  a  most  charm- 
ing modification  of  Heidi's  apparatus  for  demonstrating 
to  the  eye  the   simple  and  compound  undulations  of 
stretched  strings.  A  series  of  diapasons,  or  tuning-forks, 
attuned  to  harmonies  and  concords,  are  moulded  in  pairs, 
and  carry  on  one  fork  of  each  pair  a  metallic  trm  and  eye, 
through  which  silk  strings  can  be  passed,  so  that  they 
may  be  more  or  less  stretched  at  will,  while  the  tuning- 
fbrks  are  vibrating.    The  vibrations  are  then  seen  in 
various  kinds  of  elliptical  figures  assumed  by  the  strings, 
and  these  figures  vary  with  the  tension  applied  from  one 
long  ellipse,  extending  the  entire  length  of  the  stretched 
strmg  between  the  tuning-forks,  to  a  series  of  two,  three, 
four,  and  five  ellipses ;  and  the  elliptical  figures  are  still 
further  complicated  by  combining  for  the  experiment 
tuning-forks  of  different  pitch  and  capacity.    Dr.  Kcenig 
has  a  large  siren,  in  which  the  sonorous  interruptions  of 
the  rushing  air  are  effected  at  the  circumference  of  the 
drum  instead  of  at  its  flat  ends.    This  instrument  is  of 
a  very  high  order  of  ingenious  complexity,  and  Dr. 
Koenig  roundly  states  that  he  cannot  himself  yet  see  to 
the  bottom  of  tiie  capabilities  of  his  own  creation.  There 
are  two  of  the  results  of  Dr.  Kosnig's  iavestigations  that 
are  worthy  of  especial  notice  and  praise,  on  account  of 
tlie  practical  service  they  are  calculated  to  render.    One 
of  these  is  a  plan  for  "  ansculting  "  diseased  organ-pipes. 
The  organ-pipe  is  stretched  at  full  length  upon  water, 
and  a  bent-tube  is  passed  along,  one  end  through  a  slit 
in,  and  one  end  out  of,  the  organ-pipe,  until  the  seat  of 
some  casual  derangement  is  found  by  the  ear.    The  other 
is  a  plain  matter-of-fact  stethoscope  for  ausculting  the 
movements  of  the  heart  and  lungs  of  living  men.    It  has 
the  form  of  a  flat  hollow  disc,  composed  of  a  brass  ring, 
with  india-rubber  sides.    The  india-rubber  sides  can  be 
somewhat  blown  out  and  put  upon  the  stretch  until  they 
•re  in  a  degree  convex.  If  one  side  is  then  closely  pressed 
upon  the  chest  over  the  heart,  while  an  ear-tube,  issuing 
ISrom  the  other  side,  is  applied  to  the  ear,  the  movements 
of  the  heart  are  heard  wiUi  marvellous  distinctness  in  all 
their  diversity  of  rythm  and  impulse.    In  one  form  of 
the  instrument  five  ear-tubes  are  provided,  in  order  that 
a  physician,  while  listening  to  the  sounds  of  a  disordered 
heart  or   lungs  at   one,   may   explain  what  he  hears 
to  four  students,  who  are  also  listening  simultaneously 
to  the  sounds  at  the  other  four  tubes.    The  single-tube 
stethoscope  is  supplied  for  ten,  and  the  quintuple-tube 
instruments  for  twenty  francs.    This  stethoscope  gives 
very  much  more  pronounced  Hud  developed  sounds  than 
the  common  form  of  the  instrument,  and  is  eminenUy 
deserving  of  the  attention  of  the  medical  profession,  on 
account  of  its  very  cmvenient  form,  as  well  as  of  its 
great  power.    The  Commiesioners  an  certaii)ly  very 


largely  indebted  to  Dr.  Koenig  for  the  splendid  addition 
he  has,  on  this  occasion,  made  to  the  scientific  and 
philosophic  treasures  of  the  Exhi  biUon ;  and  it  is  a  matter 
of  serious  regret  that  the  limited  space  at  command  in 
this  condensed  report  does  not  allow  a  larger  measure  of 
justice  to  be  done  to  this  particular  contribution. 

Professor  Lissajons,  of  St.  Cloud,  exhibits  also  in  the 
French  annexe  his  own  arrangement  for  showing 
sonorous  vibration  by  the  intervention  of  the  microsoope. 
The  object-glass  of  a  microscope  is  carried  on  one  arm  of 
a  tuning  fork,  so  that  a  luminous  point  formed  by  it  oan 
be  seen  through  a  magnifying  tube,  when  it  is  caused  to 
dance  into  a  lengthened  line  of  light  by  the  vibration  of 
the  fork.  Compound  vibrations  of  different  character 
give,  in  this  apparatus,  characteristic  luminous  figures. 

Messrs.  £.  and  P.  EM,  of  Lille,  show  a  miciometrioal 
balance,  by  which  the  number  of  short  lengths  of  yam, 
and  the  weights  of  small  pieces  of  woven  fabric,  can  be 
readily  counted  and  weighed. 

Mons.  W.  Wiesnegg,  of  the  Placode  Sorbonne,  furnish 
a  very  large  series  of  implements  and  instruments  de- 
signed to  facilitate  the  operations  of  chemical  laboratories. 
Milde  and  Co.,  of  Paris,  contribute  a  simple  and  pretty 
form  of  electric  dock,  and  a  leviathan  bell,  sounded  by 
an  eleotro-magnetic  alarum,  worked  at  will  either  by  the 
hand  ef  a  ringer  or  by  a  train  of  clock  work. 

The  hydraulic  telegraphing  and  railway  signalling  of 
the  Marquis  de  Forville  are  exhibited  by  Mr.  A, 
Schauschieff,  C.G.  Both  these  pieces  of  apparatus  are 
in  actual  use  upon  the  Bussian  lines.  In  the  hydraulic- 
telegraph  (so-called],  the  work  which  is  effected  by 
hydraulic  power  is  simply  the  unwinding  of  a  ribbon  of 
paper  at  a  regulated  rate  of  speed,  as  it  receives  the  dot 
and  dash  impress  of  the  chemical  pencil  of  a  Morse 
apparatus  in  the  usual  way.  A  weight  is  wound  up,  and 
this  then  carries  round  a  revolving  paddle-wheel,  which 
dips  into  water  more  or  less  deep.  Tbe  speed  is  increased 
as  the  floats  of  the  paddle-wheel  are  raised  out  of,  and 
diminished  as  they  are  thrust  down  into,  the  water.  The 
signalling  apparatus  is  a  small  piece  of  electro-magnetid 
machinery,  intended  to  be  carried  by  a  railway  guard, 
who,  in  case  of  accident  to  his  train,  cuts  one  of  the  tele- 
graph wires  close  by,  and  attaches  an  end  to  the  apparatus, 
in  such  a  way  that  it  signals  a  word  to  the  next  station, 
the  exact  word  sent  being  determined  by  the  adjustment 
of  a  small  notched  barrel  that  acts  somewhat  on  the 
principle  of  the  barrel  of  the  crank  organ.  The  barrel, 
on  being  once  turned  round,  makes  the  dot  and  dash 
contacts  that  spell  the  particular  word,  indicated  by  a 
point  running  along  a  sliding  scale.  The  word  that  ia 
thus  automatically  spelt  by  tbe  signalman  is  simul- 
taneously recorded  upon  a  strip  of  paper  in  the  instru- 
ment. 

The  "  sanitary  apparatus,"  entered  in  the  catalogue  as 
from  "  Portugal,"  and  us  exhibited  by  Miguel  Pinder,  is 
simply  a  closet- valve  kept  fast  olosed  by  a  strong  spring 
or  clastic  band,  and  intended  to  be  opened  and  closed  by 
the  opening  and  closing  of  the  closet-door.  In  connec- 
tion with  this,  Mr.  Pinder  has  a  slow  waste-pipe,  designed 
to  free  a  water-cistern  from  contamination  by  sewer  gas. 

Messrs.  Oaskell,  Deacon,  and  Company,  of  Warrington,  . 
illustrate,  by  a  large  drawing,  their  process  of  uianufac- 
turingbleachingpowder.  Chlorine  is  produced  by  passing 
streams  of  heated  hydrochloric  acid  through  porous  ma- 
terial impregnated  with  sulphate  of  copper,  and  tbe  gas 
is  then  thrown,  in  a  thoroughly  dried  state,  upon  slacked 
lime,  which  absorbs  it,  and  becomes  converted  into  a 
chloride. 

Mr.  A.  Batcholar,  of  Brockham,  Surrey,  furnishes  • 
drawing  and  model  of  improved  kilns  for  burning  bricks^ 
pottery,  and  lime,  in  which  a  series  of  four  distinct  kilns 
are  so  arranged  round  one  common  furnace  as  to  allow 
of  three  of  them  being  worked  in  rotation  for  drying, 
buming,  and  cooling,  while  the  fourth  is  in  reserve, 
emptying  and  reflUirg.  The  kilns  save  from  four  to  five 
uwts.  of  coal  per  thousand  bricks,  and  reduce  the  ordi- 
nary time  of  buming  from  ninety-six  to  forty  hours,  sach 
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SNuU  being  obtained  by  utilising  all  the  waste  heat 
given  off  from  the  burning  bricks. 

Three  models  of  novel  K>rms  of  pndilling  famacps  are 
in  the  Exhibition.  Mr.  J.  Danks,  of  Cinoinnati,  United 
States,  sabmits  one  to  illastrate  the  chHracter  and 
form  of  his  remarkable  revolving  paddling  furnace, 
an  invention  which  is  just  now  exciting  so  large  an 
araonnt  of  attention  among  iron  manufauturers,  uiat  a 
ooipmission  has  been  sent  to  America  to  invpstigate  its 
capacity,  ilie  furnace  consists  of  an  iron  chamber,  which, 
when  in  use,  is  made  to  revolve  on  four  rollers.  It  has  a 
lining  of  oulverised  iron  ore  and  lime,  and  a  fire-chamber 
fed  by  a  fan-blast.  Pig  iron  is  melted  in  the  rotating 
chamber,  and  the  chamber  is  then  caused  to  revolve  six 
or  right  times  in  a  minute  by  steam  machinery,  acting 
through  cogged  wheels,  and  by  this  movement  the  molten 
charm  is  dashed  violently  about  in  the  interior,  producing 
the  enect  which  is  ordinarily  secured  by  the  more  laborious 
process  of  manual  stirring. 

Messrs.  Jones.  Gjers,  and  Head  exhibit  the  arrange- 
ments of  a  puddling  furnace,  in  which  one  part  of  the 
chimney  is  enlnrged  into  a  chamber,  in  such  a  wny 
that  the  heated  products  of  combustion  can  be  caught 
in  it,  and  sent  to  do  duty  in  heating  a  stove  pipe, 
through  which  the  air  for  combustion  is  driven  by  a 
steam-jet  The  blast  is  delivered  to  the  fire  at  a  tem- 
perature of  650  degrees  of  Pahr.,  and  by  this  one-half 
of  the  fuel  usually  consumed  is  said  to  be  saved. 

Mr.  T.  Whitwell,  of  Stockton-on-Teea,  shows  a  model 
of  a  hot-blast  smelting-stove,  in  which  the  blast  is 
heated  in  channels  of  fire-brick,  rivitted  and  caulked 
air-tight,  and  admitting  the  flues  to  be  cleaned  from  the 
outside,  while  the  stove  still  retains  red  heat.  A  blast 
of  1,400  degrees  of  temperature  is  commonly  main- 
tained, and  this  is  cnpable  of  being  raised  at  will  to 
3,000  degrees,  without  mjurfng  the  stove.  With  good 
management,  each  stove  turns  out  12S  tons  of  pig-iron 
per  week. 

The  noble  art  of  war  does  not  fail  to  assert  for  itself 
in  this  Exhibition  the  right  to  attention  which  it  always 
claims  when  science  attempts  to  demonstrate  its  inventive 
power.  Mr.  Bessemer  has  here  a  very  striking  illus- 
tration of  his  system  of  low-pressure  ordnance.  Ho 
■hows,  first,  a  mighty  sbeU,  of  five  tons  weight,  30  inches 
in  diameter,  with  a  section  of  the  gun  that  would  be 
required  to  throw  it,  upon  his  low-pressure  principle, 
with  a  bursting  charge  of  400  lbs.  of  gunpowder.  By 
the  side  of  this  giant  there  stands  the  Woolwich  shell 
of  700  lbs.,  being  only  a  sixteenth  part  of  the  larger 
bolt  in  weight,  with  the  section  of  the  gun  required  for 
its  projection  under  the  old  instantaneous  explosion, 
having  solid  sides  twenty-two  inches  thick.  A  dia- 
grammatic section  of  the  gun  that  would  be  required  for 
firing  the  5-ton  bolt,  under  the  old  instantaneous 
explosion,  is  hung  up  on  the  wall ;  it  represents  a 
bore  of  30  inches,  with  walls  about  six  feet  thick.  The 
principle  that  Mr.  Bessemer  purposes  to  act  upon  in  his 
low-pressuro  system  is  simply  to  bring  the  full  force 
gradually  upon  the  projectile,  by  exploding  the  gun- 
powder, in  successive  small  discharges,  as  the  bolt  moves 
through  the  tube  of  (he  gnn  on  its  way  to  the  muzzle. 
By  this  expedient  the  same  effect  is  insured  on  the  de- 
jparture  of  the  shot  from  the  gun,  although  no  part  of  the 
instrumeBt  has  ever  had  to  bear  more  than  a  compara- 
tively slight  pressure.  A  continuous  pressure  of  three 
tons  per  square  inch,  kept  up  during  the  entire  journey 
of  the  shot  along  the  chase,  would  produce  as  much 
projective  force  as  an  instantaneous  explosion  giving 
enormously  larger  pressure  on  the  square  inch. 

Mr.  Bessemer  also  exhibits  a  very  ingenious  plan  for 
firing  large  ordnance  in  a  rolling  sea,  in  such  a  way 
that  the  gun  can  only  be  discharged  at  one  predetermined 
angle  of  inclination.  This  object  is  secured  by  an  ad- 
justible  quadrant,  carrying  a  kind  of  inverted  pendulum 
or  hammer  mounted  beneath  on  a  knife-edge,  in  such 
•mngement  that  the  hnmmer  rests  against  a  chuck  on 
one  aide,  until  the  heeling  of  the  vessel  Uirows  it  over' 


to  an  opposite  chuck,  when,  on  the  instant  of  soiiKtt 
mebillio  oommunioation  sets  up  an  electric  ontrcnt  ol 
fires  the  gun.  The  exact  angle  at  which  the  hawMt  i 
thrown  over  to  fire  the  gnn  is  erttled  by  the  imiM 
adjustment  of  the  quadrant,  under  the  action  ofatu^ 
SCI  ew  and  graduated  micrometer  hesd. 

Mxjor  Palliser  hHS  exhibited  one  ef  the  old  CMt-in 
32-pound  eremooth-bore  guns,  non  vetted  in  to»64-po«»i« 
rifled  cannon,  in  the  faotorjr  of  Sir  WilUasi  Aiutiusf, 
upon  his  principle  of  lining  the  tube  with  t  eml  af 
wrought-iron.  This  particular  gun  has  been  find  S  Mt 
times,  and  is  still  in  an  altogether  perfect  aodsetricNUt 
condition. 

Sir  Joseph  Whitworth  and  Compaay  hsd  ia.t^B^ 
Machinery  Annexe  a  9-pouader  breech-loading  liW  W» 
gun.    This  gnn  was  removed,  before  the  final  ekas  cfttt 
Exhibition,  for  testing  esperimenta  designed  to  pren 
its  range,  aocumcy,  penetration,  strength,  de^ra^n 
effects,  and  rapidity  of  fire.    The  gun  is  formed  of  M, 
subjected  to  a  pressure  of  from  eight  to  twenty  tool  oa 
the  square  inch  when  in  a  fluid  state,  by  which  mesait 
is  condensed  into  a  perfectly  solid  and  hooMgnMe 
metal,  free  from  air-cells,  and  uniform  in  itpengtlina 
ductility.    The  steel  column  is  shortened  by  th".'"^ 
ment  as  much  as  an  inch  and  a  half  in  the  foot  is  n* 
minutes;  and  it  is  then  further  strongtheosd kf  h"f 
drawn  out  and  forged.    In  consequence  of  the  •■«■'■ 
coherent  strength  of  the  metal,  a  larger  po»d«r  (*•»»• 
is  provided,  and  a  shot  fired  firom  the  gun  peDeW*" 
iron  plate  one  and  a  half  times  ita  own  diam«l«r,  a*' 
of  a  thickness  of  only  the  same  diameter,  vtet  "J 
hitherto  been  considered  good  performance,   fc*^ 
aims,  in  the  construction  of  these  guns,  at  ti*""! 
accuracy  and  penetration  at  great  range,  hy  tin  •  V 
long  bullet,  projected  by  a  large  powder  chargt,*»* 
pressed  with  great  rotatory  velocity. 

Captain  W.  H.  Noble,  R.A.,  hai  de«KBs4  »JJJ 
efficient  apparatus  for  estimaiing  the  presson  of  a|^ 
sions  of  gunpowder.  This  is  done  by  pladsc  •  •!'''' 
cylinder  of  copper  in  the  interior  of  a  screw  plsg  J"** 
used  for  insertion  into  the  breech  of  a  gnn  in  net  sj"^ 
that  thecopper  is  squeeaedbetweenaflxedste«lsa»flj»M 
movable  piston,  when  the  gunpowder  in  the  gun  ""J" 
A  pressure  of  twenty  tons  on  the  square  indi  n™* 
the  length  of  the  copper  cylinder  from  0-6  psrt"  "^ 
inch  to  0-229  parts  of  an  inch,  and,  of  oours^  »  Frf 
or  less  amount  of  pressure  effects,  more  or  le«,  * 'J*^ 
ing  in  a  proportion  thut  admits  of  estimation  and  c»- 
parison  with  tabulated  expr«>ssions.  In  connecao™ 
this  "  crusher-guage,"  Captain  Koble  shows  J*'* 
specimens  of  gunpowder  which  have  been  »*'*''? 
objects  of  experiment,  some  looking  like  laigsl^JJf'" 
plumbago,  and  others  being  fashioned  like  «w**"" 
pellets  and  large  prismatic  ciuces  bored  with  hwos. 

Captain  E.  Sawyer  illustrates  the  P«<=n^""'"*iliSS 
caniagewhichhehasrecentlycontrived.  PP**"^?!, 
served  by  two  guns,  which  traverse  semidrcnlsr  nui 
either  side  of  it,  so  that  they  can  be  "l**""'*^?!!^ 
into  position.  When  one  gnnisflieditmiif  k***"? 
by  the  recoil,  np-hill.  upon  ita  own  sei»ici«™J'^ 
bringing  the  other  gnn  down-hill  and  loaded  ■J*'""^ 
at  the  embrasure.  The  second  gun,  when  flw*  "SIT 
embrasure,  repeats  the  same  operatioa  with  «!•  »*J' 
which  has  been  loading  under  the  P'''***''^^ 
rampart,  and  in  its  reverse  position,  in  the  m'^ 

Lieutenant  J.  C.  Ardagji,  of  the  BoT*' 
contributes  the  model  of  a  new  {ara(  of  ~^^  ^ 
which  is  mounted  in  equilibrium,  and  req»* 
counterpoise.  Two-thirds  of  the  bridge  '"'?fj^ 
friction  rollere,  that  run  down  a  curved  lail  W'*'  t_ 
ment,  as  pivotted  rods  of  suspension  •*i'''?~2u, » 
to  the  new  position.  The  tilting  up  of  th*  'TJ^t 
produced  by  drawing  in  the  hand-rails,  •**^5ijS 
four  terminal  lengths  on  the  stationsry  r^^^ 
bridge,  which  had  previously  preventod  tw  ■F'^ 
swing.  , 

Major  E.  B.  Wetheihed,  the  exhibitor  of  «M  ' 
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fire  MO»pe,  aI«D  showi  a  oonvemsnt  oomp  hammock, 
luEtving  the  form  of  a  piece  of  oarpet  stretched  upon  a 
li^iit  bame,  jointed  in  the  middle  at  e»ch  side.  The 
frwQie  hangs  by  a  loup  of  cord  from  the  tent-pole,  and 
£rom  a  forked  strut,  at  a  very  alluring  angle  of  inclination, 
one  end  upon  the  ground. 

Many  of  the  o^ects  oontained  in  this  department  of 
the   Exhibition  are  very  far  from  carrying  an  open  and 
frstnk  expression  of  their  meaning  in  their  face.     But 
for  the  kind  and  constant  assistance  furnished  to  the  in- 
vestigations of  the  writer  of  this  report  by  her  Majesty's 
Commissioners,  through  Mr.  F.  H.  Bacon,  of  the  ma- 
chinery  departmtnt,   it  would  indeed  have  buen  im- 
practicable to  get  at  even  as  much  of  the  purpose  of  ex- 
bibiting  inventors  as  hus  beon  here  described.  It  ia  most 
•arnesuy  to  be  desired  that  a  full  and  clear  explanation  of 
the  inventor's  object  and  design  should  be  appended  to 
every  object  of  this  cliss,  wb^n  it  has  not  the  advuntage 
of  an  initiated  attendant,  which  very  rarely  happens. 
"Ht.  H.  Bessemer  has  very  admirably  shown  how  efficiently 
the  meaning  of  a  scientific  invention  may  be  brought  out, 
by  attachea  explanatury  placards,  in  the  case  of  his  illus- 
tration of  the  low-pressure  system  of  heavy  ordnance, 
suid  has  set  an  example  in  this  particular  which  it  is  to  be 
hoped  may  be  lurgely  followed  in  future  years.     It  is 
hardly  possible  to  estimate  too  highly  the  importance  of 
having  this  annual  expression  of  the  current  movement  of 
acientific  invention  at  South  Kensington  as  complete  as 
it  can  be  made.    On  account  of  the  difficulty  which  has 
been  alluded  to,  a  very  small  residual  list  of  nondcscrip- 
tive  inventions  included  in  the  Exhibition  still  remains 
to  be  entered  in  this  report  as  a  mere  transcription  from 
the  official  catalogue.    This  list  consists  of: — The  pulse- 
pomp    of  M.   Mendelljeff    (Russian^  ;    thermo-electric 
Datteriei  of  Francis  'Soe  (Austrian) ;  intermittent  water- 
cocks  of  M.  H.  Chameroy  (Belgian) ;  caoutchouc  joints  for 
iron    pipes   of  M.   Somze   (Belgian) ;    the  model   of  a 
regulator  for  the  driving  clock  of  an  equatorial  telescope 
of  Mr.  B.  Bnmquist  (Swedish)  ;  the  water-guago  of  M. 
Chameroy,  Fils  (French) ;  the  mortice-lock  of  Mr.  L. 
Strafford ;  and  a  steam-engine  governor,  of  novel  con- 
•tniction,  in  the  French  annexe. 

The  number  of  foreign  exhibitors  of  scientific  inven- 
tions in  the  Exhibition  of  1872,  classed  according  to 
their  nationality,  are : — French,  9 ;  Belgian,  4 ;  Russian, 
3 ;  American,  1 ;  Swedish,  1 ;  Dutch,  1  ;  Austrian,  1 ; 
Portuguese,  1.  The  English  exhibitors  of  scientific 
inventions  are  about  SO.  These  numbers,  however,  can 
only  bo  taken  as  an  approximate  expression  of  a  truth,  as 
it  is  scarcely  possible  to  say,  in  a  large  exhibition  of  this 
character,  where  the  line  should  properly  be  drawn  which 
would  exclude  instruments  and  machines  from  notice  in 
the  category  of  "Recent  Inventions"  and  "New  Dis- 
coveries. It  should,  perhaps,  also  be  remarked  that  in 
the  case  of  France,  as  well  as  of  England,  there  are  con- 
■iderably  more  objecta  of  invention  than  exhibitors.  A 
Ui]ge  proportion  of  exhibitors  have  contributed  more 
objects  than  one. 


CLOSE  OF  THE  EXHIBITION  OP  1872. 

The  second  of  the  series  of  Annual  International  Ex- 
hibitions finally  closed  its  doors  on  Saturday  last,  the  19th 
inst.  No  ceremony  marked  the  event,  not  even  the 
singing  of  the  National  Anthem  by  the  visitors  in  the 
Albert-hall,  as  was  done  at  the  close  of  the  1871  Exhibi- 
tion. Possibly  it  was  this,  added  to  the  bad  state  of  the 
ireather,  that  caused  the  last  day  to  be  marked  by  no 
greater  excitement  than  the  presence  of  the  average 
number  of  visitors.  Soma  few  of  those  present  at  the 
opening  did  on  the  last  day  take  a  farewell  walk  through 
tbegaHeries,  largely  denuded  of  their  contents  though 
they  were,  with  just  a  little  depression  of  feeling  at  the 
thought  Uiat  the  collection  tlutt  had  been  got  together 
with  such  trouble  and  care,  and  that  represented  so 
much  thought  and  skill,  was  about  to  be  dispersed  for 


ever.  However,  the  last  gong  sounded,  and  the  place  wsf 
finally  left  in  charge  of  the  officials. 

The  contents  of  the  late  Exhibition,  and  the  branohe* 
of  art  and  industry  it  included,  have  been  so  frequently 
ref-rred  to  in  the  Journal  that  they  need  not  be  alladed 
to  now.  There  are,  however,  one  or  two  points  that  afford 
interesting  information.  The  attendance  this  year  has 
not  been  so  large  as  it  was  last  year.  In  1871  the 
curiosity  that  had  slumbered  for  nine  years  was  re» 
awakened,  and  many  persons  visited  the  Exhibition,  not 
so  much  for  the  SMke  of  the  individual  exhibits  as  to  see 
the  Exhibition.  To  such  persons  all  exhibitionsare  alike, 
and  it  is  not  surprising  that  they  have  not  put  in  an 
appearance  this  year.  It  is,  however,  rather  remarkable 
that  the  attendance  has  ^own  such  a  steady  average. 
There  has  been  scarcely  any  fluctuation,  no  laree 
attendances  one  day  and  small  the  next,  but  a  steady 
two  ihuusand,  or  thereabouts,  have  passed  through  the 
turnstiles  every  shilling  day  the  Exhibition  \ras  open.  It 
is,  therefore,  fair  for  the  Commissioners  to  supp^  that 
they  may  count  upon  a  steady  stream  of  visitors 
to  their  buillings  whenever  they  throw  them  open 
to  the  public.  That  they  are  satisfied  with  such 
a  steady  streum  may  be  g.ithcred  from  the  fact  that  the 
daily  receipts  enabled  them  to  pay  all  expenses,  and  to 
carry  over  a  handsome  balance  to  the  Exhibition  of  next 
year.  Not  only,  therefore,  has  the  late  Exhibition  been 
a  highly  interesting  one,  but  it  has  also  been  a  com- 
mercial success. 

One  feature  of  this  year's  Exhibition  must  not  be 
overlooked,  and  that  is.  the  opening  of  it  on  Monday 
evenings  at  a  reduced  charge.  Before  the  Exhibition  of 
1871  opened,  it  was  suggested  in  this  Journal,  by  a 
correspondent,  that  such  would  be  desirable.  The 
Commissioners  did  not,  however,  see  their  way  to 
adopt  the  siigg-estion  till  the  middle  of  the  present 
summer,  when,  for  the  first  time,  the  Exhibition  was 
thrown  open  to  the  visits  of  those  who  are  prevented 
from  getting  to  it  before  six  o'clock.  ScArcely  any 
announcement  was  made  of  the  fact,  and  but  very  little 
publicity  of  it  has  been  given  amongst  those  whose 
special  benefit  is  sought.  It  is  to  be  hoped  that  next 
year,  from  the  very  commencement,  on  one,  or  more  than 
one  evening,  will  visitors  be  allowed  to  enter,  that 
greater  advertisement  of  the  fact  will  be  given,  and  that 
exhibitors  will  be  induced  to  leave  their  exhibits  un- 
covered, so  that  the  Exhibition  may  not  be  divested  of 
many  of  its  most  important  features. 

During  the  extra  days  in  October  on  which  the  Exhi- 
bition was  open  to  the  public,  sales  of  exhibits  were  per- 
mitted, and  exhibitors  found  it  worth  their  while  to  have 
a  regular  staff  of  assistants.  It  would  be  better,  how- 
ever,  if  a  reasonable  limit  to  the  duties  of  such  assistants 
was  assigned.  It  is  not  every  one  who  wishes  to  buy ; 
and  to  be  followed  half  up  the  gallery  by  a  shopman, 
importuning  you  to  boy  an  article  for  two  pounds  whioh 
has  been  marked  four  in  the  catalogue,  is  not  pleasant. 
Besides,  why,  if  such  article  can  be  sold  fot  two,  should 
it  be  marked  four  ponnds.  Exhibitors  should  remember 
that  the  price,  as  well  as  the  manufacture  and  the 
design,  are  taken  into  consideration  alike  in  judging  the 
worth  of  a  manufactured  article,  and  that  to  claim 
double  price  for  an  article  is  about  as  false  as  to  claim 
for  an  imitation  the  value  of  an  original. 

A  very  considerable  number  of  the  exhibits  willhe  fop- 
warded  direct  to  the  Exhibition  at  Vienna,  which  is  to 
be  held  next  year.  The  great  "Walter"  printing 
machine  is  packed  up  ready  to  go,  and  many  of  the 
most  interesting  of  the  articles  that  have  this  year  de- 
lighted tiie  British  'public,  will  next  afford  food  for  con- 
sideration to  the  Austrians  and  their  visitors.  It  is  a 
matter  for  congratulation  that,  though  the  public  have 
had  greater  liberty  than  ever  for  inspe:!ting  the  exhibits, 
and  that  this  year  private  property  of  exceptional  valoe 
has  been  exhibited,  the  Commissioners  are  enahled  to 
restore  every  article  to  its  owner  oninjored.  _  Those 
persons  who  are  the  fortunate  possessors  of  articles  of 
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valne  or  rarity  may  thns  safely  place  them  before  the 
public,  and  give  all  an  opportunity  of  enjoying  the 
DMUty  they  only  possees.  The  programme  of  the  1873 
Exhibition  appeared  in  the  Journal,  No.  1,033. 

Ei«  Boyal  EiglmeH  the  Prinee  of  Walet  presided 
on  Monday  last,  at  Marlborough-house,  over  a  meeting 
of  her  MHJeaty'g  Commissioners  for  the  Exhibition  of 
1861.  There  were  present — His  Serene  Highness  the 
Duka  of  Teck,  Hr.  Ayrton,  Sir  Francis  SHudford,  Mr. 
Cole,  Mr.  Gibson,  Mr.  Hawksley,  Dr.  Playfoir,  and 
Major-Genetal  Scott  (Secretary). 


EZHIBITIOFS. 


menna  Sxhibition. — A  meeting  of  her  Majesty's 
Commissioners  was  held  at  MHrlborough-houss  on 
Saturday.  There  were  present — His  Boyul  Highness 
the  Prince  of  Wales,  K.O.,  President ;  his  Serene  High- 
ness the  Duke  of  Teck,  G.C.B. ;  his  Serene  Highness 
Count  Gleichen,  Capt.  B.K, ;  Lord  Henry  Gordon 
Lennox,  M.P.,  Sir  Anthony  Rothschild,  Bart.;  Sir 
Richard  Wallace,  Bart. ;  Mr.  Hawksley,  President  of 
the  Institution  of  Civil  Engineers ;  Mr.  Henry  A. 
Brassey,  M.P. ;  and  Mr.  Philip  Cunliflfe  Owen,  secre> 
tary.  At  this  meeting  plans  of  the  corered  space  in  the 
Exhibition  allotted  to  Great  Britain  wcire  submitted.  It 
was  found  that  the  whole  of  the  available  space  has  been 
applied  for,  and  the  Commission  decidiid  that  no  further 
applications  can  be  received  for  space  in  the  British 
seotiona  of  the  industrial,  machinery,  and  agricultural 
buildings. — M.  Thiers  has  devoted  half  a  million  of 
francs  to  the  acquisition  of  space  at  the  Vienna 
Exhibition,  in  order  that  the  products  of  the  various 
artistic  industries  and  manufactures  of  France,  such  as 
the  S&vres  china,  and  the  tapestries  and  carpets  of  Gobe- 
lins and  Beauvais  shall  be  fully  represented.  It  is  also 
stated  that  a  considerable  portion  of  the  covered  spaces 
or  courts  between  the  galleries  devoted  to  the  French 
Commission  are  likuly  to  be  covered  over,  and  thus  to 
he  added  to  the  exhibition  space,  partly  at  the  cost  of  the 
exhibitors.  It  does  not  appear  that  these  spaces  have  in 
other  cases  becu  appropriated,  except  for  objects  which 
can  safely  be  shown  in  the  open  air. 


ACCOUNT  OF  SOMR  EXPERIMENTS  ON  THE 
OXIDATION  OF  IRON. 

By  Frofeuor  7.  Craoe  Calvert,  Ph.D.,  ?.B.8. 

Some  two  years  since.  Sir  Charles  Fox  inquired  of  me 
if  I  oonld  give  him  the  exact  composition  of  iron -rust, 
via.,  the  oxidation  found  on  the  surface  of  metallic  iron. 
I  replied,  that  it  was  admitted  by  chemists  to  be  the 
hydrate  of  the  sesquioxide  of  iron,  containing  a  trace  of 
•maionia ;  to  this  he  answered,  that  he  had  read  several 
hooks  on  the  subject,  in  which  the  statements  referring 
to  it  differed,  and,  from  recent  observations  he  had  made, 
he  doubted  the  correctness  of  the  acknowledged  compo- 
sition of  nut  He  further  stated,  that  if  he  took  a  bar 
of  m*ted_ wrought  iron,  and  put  it  into  violent  vibrations, 
by  applying  at  one  end  the  fall  of  a  hammer,  scales  wonld 
M  separated,  which  did  not  appear  to  him  to  be  the  sub- 
.•tanoe  I  had  described. 

Thia  conversation  induced  me  to  commence  a  series  of 
«xpeTimenta,  which  I  shall  now  detail. 

I  fint  carefully  analysed  some  specimens  of  iron-mst, 
which  were  procured  as  far  as  possible  from  any  source 
of  contamination.  Thns,  one  of  these  samples  was  supplied 
to  me  by  Sir  Charles  Fox,  as  taken  from  the  outside  of  the 
Conway-bridge,the  othersecured  by  myselfatLUmgollen, 


These  specimeiw  gave  the  following  results,  whea  i^ 
mitted  to  analysia  : — 

Conway  BiU(<.   LUmlla. 

Sesquioxide  of  iron 92-900    ..  93094 

Protoxide  of  iron    6177    ..    «S10 

Carbonate  of  iron    0-617    ..    0-606 

Carbonate  of  lime 0-29$    ..    0-2% 

Silica    0-121    ..    0-lM 

Ammonia trace     ..    tnos 

100000        100-000 

These  results  dearly  show  the  conectneii  of  Sir 
Charles  Fox's  statements,  that  the  composition  oft^ 
rust  of  iron  is  far  more  complicated  than  it  is  itttai  ii 
our  text  books.  Therefore,  the  question  miy  beuled, 
is  the  oxidation  of  iron  due  to  the  direct  action  of  Ht 
atmosphere,  or  to  the  decomposition  of  the  tqoeov 
vapour ;  or  does  the  very  small  quantity  of  carbonic  idd 
which  it  contains  determine  or  intensify  the  oxidation «( 
metallic  iron  P  To  reply  to  these  queries  I  have  wit 
a  long  series  of  experiments,  extending  over  two  yesn, 
which,  I  hope,  will  tend  to  throw  some  light  on  this  vox 
important  question  ;  and,  although  it  appeared  to  me  •» 
easy  matter  to  solve,  still  I  have  had  many  diScnltiatti 
overcome,  which  will  be  described  as  they  occaiai  n 
the  course  of  my  investigation. 

The  first  series  of  experiments  consisted  in  |j<as< 
crinoline  and  steel  wires,  very  carefully  cleaned,  is  toks 
containing  pure,  dry,  or  moist  oxygen  ;  and  in  ooto 
series  of  tubes,  containing  the  same  gases,  wamW 
one  per  cent,  of  carbonic  acid  or  a  trace  of  ananaa- 

Before  describing  the  facts  observed,  I  must<>l«^ 

the  oxygen  was  prepared  from  pure  chlorate  of  P** 

mixed  with  a  little  binoxide  of  manganese,  andft*  3« 

obtained  passed  through  several  feet  of  U-tnbei  £» 

I  with  glass  moistened  with  salphnric  acid  and  w* 

'  potash.  The  carbonic  acidwaa  purified  by  washingil*™ 

I  watcr.and passingitthroughU-tubeacontainingwlpM'" 

acid.     The  ammonia  was  purified  by  fiist  fuang  li 

\  through  a  saturated  solution  ot  ammonia,  and 'heao'" 

I  caustic  lime.    These  purified  gases  were  then  '^^^ 

into  tubes  having  one  centimetre  diameter  «na  thnw 

centimetres  in  length,  which  had  been  previoiuly  fil» 

with  dry  mercury,  and  containing  an  iron  blade,  to  W 

bottom  of  which  had  been  fixed  a  small  nms  of  g"^ 

percha,  so  as  to  isolate  the  iron  from  the  mereoT.  •" 

prevent  galvanic  currents. 

The  results  of  the  above  experiments  were  »o  onnt* 
factory  that  I  was  led  to  infer  that  I  had  overiooke* 
some  source  of  error ;  and  it  was  so ;  small  globijisi  u 
mercury  having  adhered  to  the  perfectly  IW"*"" 
surfaces  of  the  iron,  had  become  centrci  "'8*1"^^ 
action,  determining  the  oxidation  on  the  blades,  uA  Ui 
rendering  the  series  of  experiments  discordant. 

To  overcome  this  source  of   error,   cleaned  oMo 
of   steel   and    iron,    havinff    a    gutta-perch*  nu» 
one  end,  were   introduced   into   similar  tubes  to  l" 
employed    in    the    previous    experiments,   and 
placed   over   a  mercury-trough ;   the  ■'"""'^iS'i^ 
was  displaced  by  a  current  of  pure  oxygen  •"""''JS 
to  the  top  of  the  experimental  tube,  >*"  ''  """vj^ 
easy  to  introduce  into  them  traces  of  moisture,  '"J'T 
acid,  and  ammonia.    After  a  period  of  four  """'•r,^ 
blades  of  iron  so  exposed  gave  the  following  wsa""' 


Dry  oxygen No  oxidation  j^^ 

T^  ( In  three  experiments:  <■! 

Damp  oxygen |     ^^^  ^^^^^y  ondisei 


Dry  carbonic  add. 


Damp  carbonic  acid  . 


Dry  carbonic  acid  and 
oxygen  


No  oxidation.  _o, 

Slight  appearance  of  "^J 
precipiUte  on  the  »«™^ 
theiron,  found  tobecsrW^ 
of  iron ;  two  only  out  «^ 
experiments  did  not  gi"  "" 
result. 
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I>smp   oxygen  and 
oarboaio  acid  . . , 


Oxidation  most  rapid.a  few  hoars 
being  sufficiimt;  the  blade 
assumed  a  dark  green  colour, 
which  then  tomod  brown- 
ochre. 


^"^  Zlf^  ""*  *°"  }  No  oxidation, 
monia ) 

^*'"L™„n^*'°     ""*)  No  oxidation, 
ammonia ) 

The  above  results  prove  that,  under  the  conditions 
described,  pure  and  dry  oxygen  does  not  determine  the 
oxidation  of  iron  ;  that  moist  oxygen  has  only  a  feeble 
iMition ;  dry  or  moist  pure  carbonic  acid  has  no  action, 
bat  that  oxygen  containing  traces  of  carbonic  acid  acts 
most  rapidly  on  iron,  giving  rise  to  protoxide  of  iron, 
then  to  carbonate  of  the  same  oxide,  and,  lastly,  to  a 
mixtore  of  saline  oxide  and  hydrate  of  sesquioxide. 

As  these  &ct8  tend  to  show  that  carbonic  acid  is  the 
agent  which  detrrmiaes  the  oxidation  of  iron,  I  am  justi- 
fied in  assuming  that  it  is  the  presence  of  carbonic  acid 
in  the  atmosphere,  and  not  its  oxygen  or  aqueous  rapoor, 
'which  determines  the  oxidation  of  iron  in  common  air.* 
Although  this  statement  may  be  objected  to  at  first  sight, 
on  the  ground  of  the  small  amount  of  carbonic-acid  ^aa 
•xisting  in  the  atmosphere,  still  we  most  bear  in  mind 

'  that  a  piece  of  iron,  when  exposed  to  its  influences,  comes 
in  contact  with  large  quantities  of  carbonic  acid  during 

'  twenty-fonr  hours. 

These  results  appeared  so  interesting,  that  I  decided  to 

■  institute  several  series  of  experiments. 

•  firtt  Striet. — Perfectly  cleaned  blades  of  iron  placed 
in  bottles,  filled  with  ordinary  Manchester  water,  were 

'  rapidly  covered  with  rust,  wlulat  similar  blades,  placed 
i-'  in  the  same  water  previously  deprived  of  air  and  carbonic 
f  acid  by  boiling,  remained  free  from  rust  for  a  period  of 
four  weelu  ;  thus  proving  that  oxygen  and  carbonic  a<ad 
.  are  necessary  for  the  production  of  oxide  of  iron  in  pre- 
^  sence  of  water. 

[  Seeomd  Strut. — Into  bottles  filled  with  some  pure  dis- 
t  tilled  water  (which  had  been  boiled  and  then  allowed  to 
1    cool  in  corked  flasks)  blades  of  iron  were  introduced,  and 

•  a  part  of  the  water  in  tiie  bottles  was  displaced  by  com- 
I    mon  air,  pure  oxygen,  or  oarbonic-acid  gas;  bat  the 

results  were  nnsatisnctory.    I  then  decided  to  keep  the 
:    upper  part  of  the  blade  dry ;  to  effect  this,  cleaned  blades 
;    oi  crinoline-wire  were  introdnoed  into  bottles  containing 
;    pore  oxygen,  and  then  boiled,  and  cooled  distilled  water 
'was  intfodaoed  by  means  of  an  aspirator,  until  only  half 
,     the  blade*  were  immersed  in  the  water.     By  this  method 
I  was  enabled  to  ascertain  the  comparative  degree  of 
i    oxidation  of  that  part  of  the  blade  dipping  in  the  water, 
,    and  the  results  observed  were  aa  follows : — 
,        The  section  of  the  blades  out  of  the  water  remained 
bright  for  several  days,  whilst  that  in  the  water  became 
,     attacked  in  about  six  or  twelve  hours ;  and  the  deposit  in- 
creased so  quickly  that,  after  two  or  three  days,  the  blade 
,     was  entirely  covered  with  an  ochre  deposit  of  the  by drated 
■esqoioxide  of  iron.    This  rapid  oxidation  of  iron  under 
^     these  circamstanoes  appeared  to  me  to  he  entirely  due  to 
a  galvanic  carrent ;  for  the  oxide  was  deposited  in  two 
teparato  columns,  which  left  the  outside  edges  of  the  blade 
perfectly  bright  as  well  as  the  centre  of  it,  each  separate 
column  apparently  representing  the  poles  of  a  battery. 
In  &ct,  the  production  of  this  precipiteto  was  so  rapid 
that,  after  a  short  time,  a  considerable  amount  was  found 
M  a  deposit  in  the  bottle. 

To  be  certain  that  the  ondation  of  the  immersed 
portion  of  the  blade  was  not  due  to  the  fixation  of  oxygen 
dissolved  in  the  fluid,  but  to  the  decomposition  of  water 
through  a  galvanic  carrent,  I  examined  the  gaseous 
mixtures  existing  in  the  upper  part  of  the  bottle,  and 
found  hydrogen  in  large  quantities,  thus  proving  that 
tiie  water  had  been  decomposed,  ite  oxygen  being  fixed 
by  tbe  iron,  whilst  the  hydrogen  was  liberated. 


Action  op  OxTOEN-CAHBONtc  Acid  on  Ibon  hi 

FKESENCB  OF  WaTBR. 

To  ascertain  the  influence  which  carbonic  acid  exerts 
on  the  oxidation  of  iron,  I  prepared  mixtures  of  oxygen 
and  carbonic  acid  in  the  fallowing  proportioni : — 

2d  of  oxygen  to  75  of  carbonic  acid. 

60  „  60 

75  „  25  „ 

84  „  16 

88  „  12 

Having  introduced  iron  blades  and  the  above  gaseous 
mixtures  into  bottles,  they  were  inverted  over  water,  so 
that  their  necks  dipped  into  this  fluid  ;  when  half  the 
gaseous  mixture  had  been  displaced  by  aspiration,  as  in 
the  previous  experiments,  tbe  following  resulte  were  ob- 
tained, viz.,  whilst  that  portion  of  the  blade  stending 
out  of  tbe  water  in  the  previous  experiments  remained 
for  weeks  unoxidized,  in  this  series  the  same  section  of 
the  blade  assumed  rapidly  a  dark  colour,  which  became 
afterwards  of  a  dark  brown.  This  change  of  ooloor  was 
no  doubt  due,  first,  to  the  formation  of  carbonate  of  tbe 
protoxide  of  iron,  mixed  with  carbon  existing  in  tbe  iron, 
and  then  the  excess  of  oxygen  in  the  mixture  converted 
the  carbonate  into  magnetic  or  saline  oxide  of  iron,  with 
a  little  sesquioxide  of  iron.  Whilst  these  phenomena 
were  proceeding  with  that  portion  of  the  blade  exposed 
to  the  gaseous  atmosphere,  the  one  dipping  into  the 
aqueous  solutions  was  observed  to  lose  its  brilliant  and 
metallic  lustre  in  a  few  minutes,  presenting  a  black  ap- 
pearance, which  became,  at  the  end  of  three  hours,  of  a 
dark  greenish  hue,  due  to  the  formation  of  stmilar  com- 
pounds as  those  above  described. 

In  all  these  experiments  (he  water  became  not  only 
torbid  after  a  short  time,  bat  on  the  sorface  of  the  same 
fioated  a  considerable  amount  of  magnetic  oxide  and 
carbonate  of  the  protoxide  of  iron,  and  which  varied  in 
quantity  according  to  the  relative  proportions  of  oxygen 
and  carbonic  acid  employed.  This  series  of  experiments 
oonflrms  again  the  previous  ones,  that  carbonic  add  is  a 
most  aotiTe  agent  in  determining  the  oxidation  of  iron.* 

Action  op  Cabbonic  Acn>  on  Ikon  in  raMmsam  o* 
Water. 

Having  studied  the  action  of  oxygen,  and  of  carbonic 
acid  and  oxygen,  on  iron  in  the  presence  of  water,  I  was 
desirous  of  ascertaining  what  would  be  the  action  of  car* 
bonio  acid  and  water.  I  operated  in  a  similar  manner  as  in 
the  previous  experiments,  and  observed  that  the  blades 
m  the  gaseous  mixtures  had  assumed  a  dark  gray  ap- 
pearance ;  that  in  the  liquid  was  black,  the  carbon 
having  been  rendered  perceptible  by  the  iron  having 
been  mssolved  as  carbonate  of  protoxide  of  iron,  soluble 
in  the  excess  of  the  carbonic  acid.  After  a  few  days,  a 
perfectly  white  deposit  was  formed  on  the  edge  of  iiie 
water,  which  gradually  increased,  and  becamesoabundant 
that  some  fell  to  the  bottom  of  the  vessel.  "Water  had 
been  decomposed  and  hydrogen  liberated. 

I  again  made  another  experiment,  which  further  illos- 
tratee  that  carbonic  acid  is  the  real  determining  agent  of 
the  oxidation  of  iron.  Thus,  a  blade  of  steel  placed  in 
pure  water,  which  had  previously  been  deprived  of  all 
gaseous  mixtures  "by  long  boiling,  and  then  allowed  to 
oool,  the  metal  remains  bright  far  several  days,  and 
when  any  signs  of  oxidation  appeared,  it  was  only  on  a 
few  parte  of  the  blade.  The  careful  examination  of  this 
fact  led  me  to  infer  that  the  limited  action  which  had 
taken  place  might  be  attributed  to  traces  of  impuriW  in 
the  iron ;  and  this  view  was  supported  by  the  previoos 
observations  described,  on  the  influenoe  which  minute 
globules  of  mercury  exert  on  the  oxidation  of  iron,  ss 
well  as  the  known  influence  which  a  few  thousandths  of 
antimony,  platinum,  tungsten,  sulphur,  phosphorns, 
&c.,  imi»rt  to  iron ;  and,  again,  the  facte  I  published  a 


*  Th«N  nnlt*  prora  the  (tetammt  of  Bonidorff  (sc«  Omelln, 
VOL  v.,  p.  1st),  tliat  carbonis  aeid  bas  do  acttoo  on  Iron,  Is  In 


•  The  oomposttlon  of  tbe  nrlont  depostte  above  detcrlbed  wae  net 
usomed,  bat  wu  determined  by  careful  tnaljili. 
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few  yean  ago,  that,  by  coTering  the  one-htmdredth  part 
of  a  blade  of  iron  with  zinc,  the  whole  of  the  blade  ia 
prevented  from  rusting  when  plunged  in  soft  or  sea- 
water  ;  whilst  platinum,  under  the  same  circumgtanees, 
Srotnotes,  in  a  marked  degree,  the  oxidation  of  iron, 
'herefore,  if  a  minute  quantity  of  a  substance  modifies 
the  properties  of  iron,  so  as  to  facilitate  or  retard  its 
oxidation,  we  may,  I  think,  fairly  assume  that  any 
impurity  in  the  purest  steel  (watch-springs)  may  give 
rise  to  the  few  specks  of  oxide  which  were  observ«d  in 
the  steel  placed  in  boiled  distilled  water. 

Whilst  I  was  engaged  in  the  above  experiments,  it 
occurred  to  me  that  it  might  be  useful  to  make  a  series 
with  the  view  of  throwing  light,  if  possible,  on  a  &et 
stated  by  Berzelius,  and  well-known  to  alkali  and  soap 
manufacturers,  viz.,  that  caustic  alkalies  have  the 
property,  even  when  dilute,  of  preventing  the  oxidation 
of  iron. 

Do  the  alkalies  possess  the  curious  property  of  render- 
ing the  iron  "  passive,"  or,  as  Berzelius  has  supposed,  is 
the  iron  in  a  negative  electrical  condition  f  This  ia'a 
very  difficult  queHion  to  solve.  From  many  observations 
I  have  made,  I  am  led  to  believe  that  the  iron  is  in  a 
passive  state ;  and  this  opinion  is  based,  not  only  on  the 
known  data  that  a  blade  of  iron  is  not  attacked  by  strong 
nitric  acid,  and  that  we  have  no  electrical  current,  if  one 
fluid  and  one  metal  are  brought  in  contact,  whilst  if  two 
fluids  and  a  metal,  or  two  metals  and  one  fluid,  are 
employed,  a  galvanic  current  is  generated.  My  experi- 
ments show  that  not  only  caustic  alkalies  possess  this 
peculiar  prmwrty,  but  also  their  carbonutes  and  bicarbon- 
ates;  and  I  hope  that  the  following  experiments  will 
throw  some  light  upon  this  point.  A  blade  of  polished 
iron  was  dipped  into  a  solution  of  caustic  soda,  and  at 
each  end  of  the  blade  was  attached  a  wire,  communi- 
cating with  a  galvano-multiplicator,  and  no  gHlvooic 
current  was  generated;  and,  again,  when  blades  of 
perfectly  polished  hoop-iron  were  placed  in  bottles  half- 
iUed  with  solutions  of  caustic  ukali,  carbonates,  and 
bicarbonates,  oontaining  from  one  to  five  per  cent. 
of  these  compounds,  and  only  a  part  of  each  blade  was 
immersed  in  the  solution,  the  other  parts  being  exposed 
to  atmoapheric  sir  enclosed  in  the  stoppered  bottles,  the 
results  were  that,  after  three  taontbs,  neither  thiit  portion 
of  the  blade  dipping  in  the  liquid,  nor  that  in  the  atmo- 
iphere,  was  in  any  way  rusted  in  the  solutions  contain- 
ing five  per  cent,  of  albtli;  and  in  the  experiments  with 
one  to  two  and-a-half  per  cent.,  only  part  of  the  blades 
out  of  the  water  were  slightly  oxidised. 

I  Was  much  surprised  to  find  that  the  carbonates  and 
bicarbonates  of  the  alkalies  acted  in  the  same  manner  as 
their  hydrates,  in  preventing  the  oxidation  of  iron,  not 
only  on  that  part  of  the  blade  immersed  in  the  solutions, 
but  also  on  that  which  was  exposed  to  a  damp  atmosphere 
of  common  air.  Previously  to  obtaining  these  results,  I 
was  inclined  to  believe  that  caustic  alkalies  prt^vented  the 
oxidation  of  iron  by  absorbing  the  carbonic  acid  of  the 
atmosphere  ;  but,  as  carbonates,  and  even  bicarbonates, 
act  in  a  similar  manner,  it  is  evident  that  this  view  of  the 
action  was  erroneous. 

The  results  above  stated  not  coinciding  with  those 
obtained  by  Payen.  and  given  in  Qmelen  (vol.  v.  p.  18a), 
I  repeated  his  experiments,  and  found  that  the  portions 
of  the  blades  of  iron  immersed  in  dilute  alkaline  solutions, 
as  described  by  him,  are  preserved  from  oxidation,  but 
that  the  portion  out  of  the  liquor  becomes  covered  with 
oxide,  which  increases  in  inverse  ratio  to  the  length  of 
the  solution,  and  that  when  the  proportion  of  1  part  of 
the  alkali  to  2,000  parts  of  water  is  reached,  the  oxidation 
of  the  iron  proceeds  rapidly  on  that  part  of  the  place  just 
above  the  surface  of  the  water. 

The  series  of  experiments  confirms  the  opinion  already 
expressed  th%t  the  iron  exists  in  a  passive  condition,  and 
that  this  condition  only  attains  sufficient  power  to  resist 
oxidation  by  atmospheric  oxygen  when  there  is  S  per 
rent,  of  either  hydrate  or  carbonates  of  alkalies  in  solu- 
tion. 


I  have  repeated  also  M.  Payen'a  experiments  m  & 
preservative  action  of  weak  solutions  of  oarbonatsofnih, 
and  &id  that  my  resnlts  do  not  corros^nd  wittx  hil  Hi 
states  that  1  part  of  a  saturated  solution  of  cartxxute, 
when  diluted  with  6i  paria  of  water,  will  preserve  ira 
from  rust,  while  I  with  69  will  not.  I  find  that  the  ira 
rusts  in  both  cases,  thereby  proving  that  stronger  Khf 
tions  are  necessary  to  prevent  oxidation. 

I  have  made  many  experiments  with  the  riev  of  dit- 
coveting  the  cause  of  this  interesting  piueoivatJTe  actioi 
which  alkaline  solntiohs  exert  on  iron,  but  bavs  &iled. 
Knowing  the  destructive  influence  which  se«-witer  bu 
on  iron,  and  the  serious  injury  done  on  iron  ships  thniiii^ 
the  action  of  bilge-water,  a  series  of  experiments  vert 
made  with  sea- water,  to  which  was  added  such  a  qmnti^ 
of  caustic  soda,  or  potash,  or  their  carbonates,  that,  >ft« 
the  salts  of  lime  and  magnesia  wete  decomposei],  Swn 
still  remained  in  Oie  sOldtions  1  to  6  p«r  ceoi  of  alhKa 
or  the  alkaline  carbonates ;  and  irhen  iron  blades  *en 
introdneed  teto  sneh  li(Miids,  thet  gave  Ite  same  imIK 
as  when  iron  had  been  dipped  partially  into  sn  alloliiit 
solution  of  Manchester  water.  I  would  ptopost,  in  ctn- 
elusion,  that  a  certain  quantity  of  sodo-ain  ihoaU  k< 
introduced  from  time  to  time  lirto  tha  bilge-«ater  of  ina 
ships,  as  by  so  doing  a  great  saving  would  be  dfeded, « 
it  would  prevent  the  rapid  destmotion  of  sdch  ■'I'FV, 

After  reading  the  above  paper,  Ur.  E.  Hont  iaqgiM 
whether  I  had  made  experiments  to  ascertain  if  tie  JBJ 
sence  of  caustic  alkalies  or  their  carbonates,  when  mm 
with  sugar,  prevented  the  marked  aotionof  thstlri*«» 
on  iron.  Considering  this  a  most  important  i^***^ 
determine,  as  iron  ships  are  rapidly  destroyed  fi*** 
for  conveying  sngar  from  the  colonies  to  this  ««*J.« 
instituted  the  fallowing  series  of  experiments  ^- 

Blades  of  iron  were  partly  immersed  in  a  sohtf**" 
taining  10  per  cent,  of  sug^,  and  in  similar  •ol'*'''''^ 
which  had  been  added  2^  to  5  per  cent,  of  caartie  •■ 
carbonate  of  soda ;  after  a  month  the  same  '•■'''' "f* 
obtained  with  the  saccharine  as  with  the  aqosooi  «»»• 
tions.  But  as  it  would  beimpractii-ablelooaeinhil» 
of  caustic  or  carbonated  alkalies  in  the  holds  of  mp 
laden  with  sugar,  I  thoogfat  it  therefore  mMMaHtJottJ 
what  might  bo  the  influence  of  Bine,  whea  •''**~'J 
iron,  in  preventing  its  oxidation,  and  am  S^*^ '"  *•??!; 
a  piece  of  zinc  covering  about  a  fifteenth  part  of  the  U** 
preserves  the  iron  from  rusting  in  that  part  of  Hf"** 
immersed  in  the  sugar  solution.  The  ^s^  thsiwss, « 
plates  of  xinc  fixed  on  the  sides  of  an  inn  t«i«1  «^ 
perhaps  better,  the  employment  of  galvanised  ires  P"'" 
in  the  constmction  of  ships,  deserves  the  stteatioB  a 
ahipownen. __^_^ 

eEVE&AI  HOtB& 


Bethnal-green  Musettm.— A  eongratulatoiyilfflW'' 
Sir  Antonio  Bradv.on  the  establishment  of  the  """^ 
was  given  on  the  '22nd  inst  The  Society  of  A*  P" 
100  guineas  towards  the  building  fund. 

Talegropbie  OottffiTmlestieit  was  eMaUtdedM^ 
22nd  inst.  direct  between  Australia  and  ^"I^.Zj 
congritulatory  messages  were  sent  between  tat  U" 
Mayor  of  Londoh  and  the  Mayor  of  Melboorte. 

Channel  Passage,— A  prospectus  has  beai,i*"'j 
the  English  Channel  Steamship  Company^  ""^^iial 
of  £106,000.,  in  shares  of  £10,  to  construct  •J?**^ 
the  plan  of  Captain  Dioey's  patent,  the  V^^j^ 
which  have  been  before  the  Society.  He  tarn  •  ^ 
vessels  is  calculated  at  £75,000  each. 


KEKTuro  Ida,  THB  fiHstoirfi  irstt 

Fai OenlogltU'  Awnclatlon,  8.     Mr.  Hjrdt  af^^"5L* 

Inflaenee  of  Qeolo^cal  HeasoBtoj  oboBk™"^ 
Knoirledse." 
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ANSOimCEMEHTS  BT  THE  COUHCIL. 


EXAXIKAnOHS,  1873. 

In  accordance  with  the  Report  of  a  Committee 
appointed  to  consider  the  propriety  of  rescinding 
the  resolntion  for  discontinuing  the  Examinations, 
the  Council  have  decided  to  continue  them  in  the 
following  subjects,  for  the  year  1873 : — 


French,  indoding  Com- 
mercial French. 

German,  including  Com- 
mercial German. 

Italian. 

Spanish. 

Theory  of  Music. 


Arithmetic 

Book-keeping. 

Floriculture. 

FruitandVegetableCultare. 

IjOgic. 

Political  Economy. 

English  History. 

English  Language. 

It  will  he  seen  that  several  of  the  subjects  in 
which  Examinations  were  held  this  year  have  been 
omitted,  and  that  French  and  Commercial  French 
have  been  combined,  as  well  as  German  and 
Commercial  German. 

The  object  with  which  these  Examinations 
were  instituted  was  to  give  a  stimulus  to  the 
acquirement  of  certain  branches  of  knowledge 
by  adults  of  the  working  and  middle  classes,  hut 
some  of  the  above  subjects  are  now,  or  shortly 
will  be,  under  the  recent  Edneation  Act,  so 
'  generally  taught  that  this  stimulus  wiU  no 
longer  be  necessary,  and  the  Council  have  only 
retained  them  in  deference  to  the  strong  wish 
I  of  several  of  the  Institutions.  These  remarks 
specially  apply  to  Arithmetic,  and  it  appears 
that  about  one-fifth  of  the  Candidates  who  ob- 
tained Society  of  Arts'  Certificates  this  year  in 
that  subject  also  passed  in  Elementary  Mathe- 
matics under  the  Science  and  Art  Department. 

The  Programme  will  be  issued  with  next  week's 
Journal.  With  the  exception  of  the  omission  of 
the  subjects  already  referred  to,  it  will  not  differ 
materiuly  from  that  for  the  examinations  of  1872. 

The  Papers  for  the  Elementary  Elxamination 
will  be  supplied  as  usual. 

Secretaries  of  Institutions  and  Local  Boards 
are  requested  to  make  this  decision  public  as  soon 
M  poMibUi  I 


DrsninnoHs. . 

The  following  Institution  has  been  received 
into  Union  since  the  last  announcement  :— 
Bow  and  Bromley  Institute,  Bow,  E. 

■ITBBOEIPTIOn. 

The  Michaelmas  subscriptious  are  due,  and 
should  be  forwarded  by  cheque  or  Post-ottce 
order,  crossed  "Coutts  and  Co.,"  and  made 
rayable  to  Mr.  Samuel  Thomas  Davenport, 
Finaaoial  Officer. 

nrrSKNATIOHAI  EXHIBITIOH,  1872 

The  Council,  having  heen  informed  that  Her 
Majesty's  Commissioners  do  not  intend  to 
publish  reports  on  the  different  departments  of 
the  Exhibition  of  the  present  year,  and  looking  to 
the  great  importance  to  Arts,  Manufactures,  and 
Commerce  that  these  annual  displays  should  not 
pass  away  without  some  record,  have  decided  to 
undertake  that  duty,  and  for  this  purpose  have 
engaged  the  services  of  gentlemen  specially 
skilled  in  the  subjects  of  the  several  sections, 
to  prepare  such  reports,  for  publication  in  the 
Society's  Journal.  The  Council,  however,  de- 
sire it  to  be  understood  that,  in  publishing 
these  reports,  they  do  not  necessarily  adopt  all  the 
views  expressed  in  them,  which  must  be  taken 
as  those  of  the  writers  only. 

The  following  is  the  sixth  of  the  series.  The 
others  will  appear  from  time  to  time. 


EAW   COTTON  AND  THE  COTTON  PLANT  AT 
THE  INTERNATIONAL  EXHIBITION  OF  1872. 

Ten  years  a^,  during  the  Exhibition  of  1862,  the 
dominions  of  King  Cotton  were  not  only  in  a  greatly  dis- 
turbed condition,  but  wore  eren  threatened  with  reTolation. 
The  privations  and  sufferings  of  a  protracted  famine  had 
produced  much  discontent,  and  various  pretenders  ap- 
peared from  time  to  time,  to  assert  their  claims  to 
supremacy,  and  to  offer  to  tiie  famished  subjects  assured 
comfort  and  plenty.  The  cotton  famine  had  reached  its 
height,  thousands  were  destitute  of  employment  and  the 
means  of  subsistence,  and,  whilst  every  part  of  the  globe 
was  ransacked  for  cotton,  inventive  genius  was  busily  at 
work  to  find  a  substitute  which  should  never  fail. 
Various  were  the  materials  which  in  succession  came 
forward  to  take  the  place  of  cotton,  and  which  were 
confidently  declared  to  possess  all  the  requisite  qualities. 
Amongst  the  most  conspicuous  were  rhea,  flax,  hemp, 
jute,  wiUow-flbre,  Italian  grass,  &c.,  all  of  which,  when 
carefully  tested  by  competent  jadges,  were  pronounced 
worthleM  for  the  purpose  intended.  "  Jute-cotton  "  at 
one  period  was  all  the  rage,  and  so  firm  a  hold  did  it  take 
of  the  imagination  for  a  time,  that  the  price  suddenly 
advanced  70  per  cent.,  but  the  bubble  soon  burst,  and  its 
glory  departed.  From  Africa  specimens  were  brought 
of  a  plant,  the  name  of  which  was  kept  a  profound  secret, 
but  which,  when  subjected  to  a  chemical  process,  waa 
said  to  yield  a  substance  perfectly  resembling  cotton. 
Several  pieces  of  stuff  were  woven  from  it,  and  submitted 
to  the  late  Emperor  of  the  French  ;  they  were  described 
as  stronger  than  cotton  tissues,  equal  in  fineness,  and  60 
per  cent,  cheaper.  A  company  was  formed  to  provide 
this  substitute  on  a  large  scale,  bat  nothing  has  since 
betn  beud  of  its  progress  a&d  saccesti 
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At  length,  howerer,  in  the  autumn  of  1862,  before  the 
Exhibition  had  closed,  pasans  of  triamph  were  heurd  far 
and  wide,  and  a  formidable  rival  was  heralded,  to  dispute 
the  rightis  of  King  Cotton  to  reign.  A  substitute  was  dis- 
covert which,  it  was  fully  believed,  would  notonly  answer 
all  the  pnrposesof  cotton,  but  would  prove  to  be  superior  to 
it  in  fineness  and  strength.  An  abundant  supply,  at  a 
cost  not  greater  than  the  price  of  American  cotton  in 
ordinary  times,  was  at  hand,  so  that  an  end  could  at  once 
be  put  to  the  prevalent  distress,  and  immediate  employ- 
ment be  afforded  to  the  industrious  multitudes  then 
dependent  on  doles  of  charity  for  the  means  of  sub- 
sistence. A  favourable  verdict  was  pronounced  by 
Liverpool  experts,  who  reported  that,  for  colour,  length, 
and  fineness,  the  material  was  all  that  could  be  desired, 
whilst  competent  judges  in  Manchester  declared  that  the 
fibre  was  quite  suitable  for  spiiming  purposes,  as  &r  as 
could  be  ascertained  from  the  samples  shown.  Thus  for 
a  season  the  Zottera  marina  was  hailed  as  the  great  and 
long-sought  deliverer.  Its  popularity,  however,  soon 
began  to  wane ;  it  was  found  to  be  no  better  than  other 
pretenders,  the  expectations  formed  of  it  failed  to  be 
realised,  and,  sharing  the  rate  of  all  previous  efforts  to 
find  a  substitute,  it  quickly  sank  into  oblivion.  CJotton 
■till  maintains  its  ascendency,  and  notwithstanding  all 
revolutionary  attempts  to  depose  it,  is  as  much  king  as 
ever. 

Daring  the  Exhibition  of  1862,  representatives  fix)m 
all  parts  of  the  world  where  cotton  could  be  grown  met 
in  council,  to  discuss  the  possibility  of  overthrowing  the 
despotism  which  had  so  long  been  established.    America 
then  held  the  supreme  sway ;  American  cotton  was  king, 
but  now  the  time  seemed  to  have  come  when  this  shoiud 
no  longer  be  permitted,  and  measures  were  discussed  and 
concerted  to  render  the  restoration  of  American  supre- 
macy impossible.   Dependence  upon  one  source  of  supply 
had  long  been  contemplated  with  uneasiness,  and  the 
obvious  disasters  to  be  anticipated  should  that  source 
firom  any  cause  become  wholly  or  partially  closed,  pro- 
duced an  ever- increasing  anxiety  to   obtain  t^e  raw 
material   required   by  our    manufacturers  from    other 
quarters.    A  great  and  important  trade  mi^ht  at  any 
moment  be  pttralysed  or  lost  through  a  capricious  season, 
the  outbreak  of  war,  or  some  social  or  political  convulsion. 
So  great  was  the  tyranny  incident  to  this  state  of  de- 
pendence, that  more  than  once  the  tannt  had  been  uttered 
that  England  would  not  dare  to  take  any  course  which 
would  involve  the  loss  of  the  American  supply  of  cotton, 
and  throw  more  than  two  millions  of  people  out  of  employ- 
ment. To  afford  relief  to  the  oppressed  sons  of  Africa,  and  to 
procure  free  instead  of  slave-grown  cotton,  had   long 
been  an  object  of  earnest  desire,  and  had  stimulated 
exertions  in  India    and    other   territories    under    the 
dominion  of  the  British  Crown.     An  opportunity  seemed 
now  to  be  afforded  of  ascertaining  the  cotton-grovring 
capabilities  of  almost  every  part  of  the  globe.    No  fewer 
than  35  different  coontries  had  sent  cotton  to  the  Exhibi- 
tion of  1862,  representing  Europe,  Asia,  Africa,  America, 
and  Australia.    In  the  conference  which  was  held  to 
consider  how  the  opportunity  which  ^lad  arisen  could  be 
best  turned  to  account,  it  was  demonstrated  that,  as 
regards  soil  and  climate,  there  was  no  difficulty  in  pro- 
ducing cotton  to  any  extent,  and  in   districts  almost 
without  number;   nevertheless,  it  was  as  conclusively 
shown  that  there  were   formidable  and  nearly  insur- 
mountable   obstacles  to  be   overcome    before  America 
could  be  superseded  as  the  great  source  of  supply.  Want 
of  labour,  want  of  roads,  want  of  capital,  want  of  enter- 
prise and  skill,  the  immobility  and  stereotyped  charac- 
teristics of  Eastern  and  half-civilised  races,  with  other 
causes,  tended  greatiy  to  repress  the  sanguine  expecta- 
tions which  at  first  were  entertained.    The  terrible  dis- 
organisation and  enormous  burdens  which  were  sure  to 
he  the  resolta  of  the  war  then  raging  seemed  to  preclude 
the  possibility  that  the  cotton  states  of  America  should, 
for  many  years  to  come,  if  ever,  regain  their  ascendancy. 


king,  and  nothing  remained  but  for  them  to  go  in  ud 
conquer.  A  powerful  stimulus  was  thus  given  tttki 
growth  of  cotton  in  all  directions  ;  a  degree  of  adirilj 
and  enterprise  never  witnessed  before  was  seen  ia  Wit, 
Egypt,  Turkey,  Greece,  Italv,  Africa,  the  West  Intot, 
Queensland,  New  South  Wales,  Pern,  Brazil,  and  otte 
districts  of  Central  and  South  America,  and,  in  ibort, 
wherever  cotton  could  be  produced ;  and  there  seemed  no 
room  to  doubt  that  in  a  short  time  there  would  be 
abundance  of  cotton,  even  if  America  should  cew 
to  be  a  source  of  supply. 

Ten  rears  have  since  passed  away,  and  the  presnt 

Exhibition,  in  which  cotton  is  made  specially  puminait, 

affords  an  opportunity  to  compnte  tiie  restuti.    Some 

of  the  thirty-five  representatives  of  1862  again  sppeu, 

but  for  the   most  part  it  is  only  to  bear  witnas  to 

disappointment  and  failure.      America  has  re-entered 

the  fidd  of  competition,  and  is  able  to  bid  defiun 

to  the  world.    Slave  labour  has  disappeared,  the  jtof 

nostications   of    its    abettors  have   been  &Iiified,  uul 

American   cotton  is  again  supreme.      No  other  (U 

compete  with  it,  and  we  are  nearly  as  much  dependait 

on  this  one  great  source  of  supply  as  we  were  before 

the   cotton  famine.     Italy,  Greece,  Africa,  the  We< 

Indies,    and   other   numerous    smaller   conttibotorie^ 

not  excepting  even  Turkey,  do  littie  or  nothing  men 

than  they  did  ten  years  ago.     Queensland  and  onr  (tt* 

colonies  still  send  mere  driblets ;  the  Brazili  tnd  Jfj^ 

are  limited  in  their  production  by  the  sparsenesioftMr 

population  ;    and  India,   which   has  been   flo  p»^ 

enriched  by  cotton  cultivation,   upon  which  «  Bta 

wealth,  and  exertion,  and  skill  have  been  expeafci™ 

its  model  farms  and  cotton  commissioners,  »o^*™~ 

sjl  eyes  wore  directed  as  the  cotton-field  of  tie  w«ni 

destined  to  take  the  place  of  America,  still  disspponi* 

our  expectations,   and  is  only   ancillary  t"  ""  f^ 

ruling-power.     True,  the  supply  of  cotton  fiom  um 

has  been  more  than  doubled  during  the  last  deiade,  "» 

the  adulteration  once  so  rife  has,  by  incessant  vi^iUBM 

and  exertion,  been  greatiy  checked ;  whiUt,  owing  to 

improved  machinery  for  cleansing  and  preparing rtw 

market,   it    comes   forward    in    better  conditkMi  1«"| 

formerly,  but  it  is  still  so  inferior  to  the  production  « 

the  United  States,  that  it  is  only  freely  takeo  "^^^ 

American  supply  becomes  scarce.     The  Indiin  collection 

of  cotton  samples,  cotton  soils,  cotton  implements,  cotton 

plants,  and  cotton  seeds,  which  it  does  not  devolre  npon 

us  to  describe,  is  complete  and  extensive,  and  ihowi,  m 

a  striking  manner,  what  has  been  done  on  a  small  few 

and  what  might  be  done  more  largely  if  adequate  menu 

were  employed.  _, . 

Leaving  the  Indian  cases  and  samples,  which  J™  "J 

found  to  be  highly  interesting,  attention  isnatuiaHy  Hi" 

arrested  by  the  cotton-plant  itself,  of  which  U"'*^"' 

not  only  numerous  pressed  and  dried  gpedina"  w  * 

seen,  but  also  trees  in  actual  growflij  exMbitmg «» 

flowers  and  fruit  of  the  different  varieties  ?•»;  ""k 

The  plant-house  presents  special  attractions  to  thMO»w 

have  never  visit«l  cotton-growing  countries,  snd  W 

never  had  the  opportunity  of  feasting  their  •T*'P~ 

the  foliage,  the  blossoms,  and  the  fleecy  *">', "' "^."" 

which  affords  material  for  the  clothing  of  ill  m«>™* 

Whether  considered  botanioally  or  <'°°''"'°|'|5',^ 

cotton-plant  is  a  highly-interesting  and  >"'^"™°V^ 

ject  of  mveetigation ;  but  to  the  great  mass  «  ""^f^B 

not  excepting  even  those  who  derive  their  •""""^ 

and  wealth  from  the  manipulation  of  cotton,  tie  J^ 

itself  is  almost    entirely    unknown.     Even  "i*^. 

centres  of  the  cotton  industry  do  not  <»»'»"'^|[,^ 

tory  of  the  plant ;  neither  Liverpool  nor  H^^ 

possesses  a  conservatory  appropriated  toits  VTz'^gt 

any  one  wishing  to  study  it  must  find  his  *»y  ™°  ,  . 

private  hot-honse,  or  into  the  national  «tabh«^|^ 

Kew,  and  even  here  it  only  apjpesn  as  a  ntt  ^J"^ 

amongst  other  tropical  cnrioaties.    ProviBOBj  "^^ 

has  been  made  in  connection  with  this  ys*  •  **■*" 


The  field  was  relinquished  to  the  rivals  of  the  great  cotton '  tion  for  showing  the  ootton-plBnt  in  the  tsim*  "^ 
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of  ita  growth,  A  handsome  span-roofed  structure, 
heated  to  the  proper  degree  of  temperature,  has  been 
prepared,  and  the  whole  arrangement  was  placed  under 
the  able  direction  of  Major  Trevor  Clarke,  who  has  so 
long  made  the  rearing  and  study  of  the  cotton-plant  a 
speciality,  and  who,  aided  by  competent  assistants,  has 
left  notUng  undone  to  ensure  success.  A  rare  collection 
of  about  100  plants,  produced  under  Major  Clarke's  own 
Boperintendence,  has  thus  been  exhibited,  comprising  aU 
the  Tarieties  which  supply  the  raw  material  required  by 
our  manufacturers,  to  which  some  curious  and  interest- 
ing sorts  were  added  from  time  during  the  progress  of 
the  Exhibition.  A  complete  botanical  collection  was 
originally  intended,  but  this  was  subsequently  aban- 
doned by  the  Commissioners,  who  resolved  to  have 
merely  well-grown  specimens  of  the  commercial  sorts 
shewn  in  flower  and  fruit.  The  sorts  that  can  be  cultivated 
■with  a  view  to  show  fruit  and  flower  in  a  glasshouse  in 
Engbind  are  but  few,  to  wit,  New  Orleans,  Sea  Island, 
Egyptian,  and  the  native  Indians ;  the  Brazilian  and 
Peruvian  forms,  with  many  other  large-growing,  shrubby, 
and  arboreous  sorts  will  not  be  coercwi  into  fruit  and 
flower  here.  There  was,  however,  an  almost  perfect 
collection  of  the  leading  commercial  kinds,  including, 
besides  the  varieties  already  enumerated,  Sea  Island 
crossed  with  New  Orleans  (green  seed),  Borneo,  Chinese, 
North- Western  Provinces  of  India,  Hingunghat,  Juree, 
vine-cotton  (Cuba),  Assam,  arboreum,  and  various  hy- 
brids raised  by  Major  Clarke,  who  furnished  the  seed 
from  which  nearly  all  the  plants  were  produced.  An 
Interesting  set  of  plants  was  grown  from  seeds  sent  to 
Kew  by  the  Cotton  Commissioner  from  the  experimental 
fiarois  in  the  Berars,  the  Central  and  North- Western 
provinces.  A  remarkable  collection  of  hybrids  was  shown 
amongst  the  dried  specimens  (No.  4,472),  and  the  most 
valuable  portion  was  to  be  seen  in  the  quiet  black  butterfly 
oases  which  lined  the  window-sills  in  the  machinery- 
room. 

The  plant  has  been,  and  still  is,  subject  to  much  mysti- 
fication, and  considerable  confusion  exists  as  to  the  proper 
classification.  Thoarboreum,  or  tree  cotton,  is  an  example. 
Botanically  considered,  the  only  species  entitled  to  this 
specific  designation  is  the  purple-blossomed,  green-seeded 
diort-stapled,  small  cotton-tree  of  India,  out  this  true 
Indian  tree-cotton  is  confused  with  the  tree-cottons  of 
the  west,  which  are  themselves  again  confused  with  one 
another.    Some  give  the  name  arboreum  to  the  Brazilian 
kidney  cotton,  which,  if  allowed  to  sUnd,  will  form  a 
■tout,  robust,  small  tree,  as  thick  as  a  man's  leg,  with 
largo,  luxuriant  leafage,  and  bearing  a  strong  long-stapled 
cotton.    Some  of  the  more  robust  black  seed  cottons,  if 
left    unpruned,   will  probably  attain  like  dimensions. 
Almost  all  parts  of  the  world,  Brazil,  Peru,  the  West 
Indies,  tho  islands  of  Polynesia,  the  continent  of  Africa, 
all  have  one  sort  or  another  of  these  tree- like  species.  The 
Bourbon  makes  a  spreading  small  tree  in  the  tropics,  and 
there  is  an  arboreous  race  in  Brazil  besides  the  kidney 
cotton  tree.      A  remarkable  species,   brought  by  Sir 
Samuel  Baker  from  Central  Africa,   said  to  bear  rod 
blMSOms — quite  a  new  featnre  in  the  occidental  races, 
and  which  may  be  seen  in  the  collection  at  Kew— seems 
inchned  to  be  arboreous.     Major  Clarke  would  render  an 
important  service  if  he  would  give  us  a  treatise  on  the 
different  branches  of  the  Gotsypium  family,  and  remove 
much  of  the  confusion  in  which  ita  genealogy  is  now 
involved.   As  there  are  duplicates  and  spare  plants  of  all 
or  most  of  the  sorts  in  the  collection  at  South  Kensing- 
ton, which  might  doubtless  bo  procured  by  persons 
really  interested  in  the  subject,  it  is  to  be  hoped  that 
some  permanent  collections  may  grow  out  of  this  one  at 
the  Exhibition,  which  is  the  most  complete  that  has  ever 
been  seen  in  this  or  any  other  country. 

Whilst  in  its  various  manufactured  forms  cotton  is 
not  much  of  a  novelty,  but  few  comparatively  have  any 
idea  of  the  full  value  of  tho  wonderful  plant  by  which  it 
is  produced.  Everyone  knows  that  the  wool  is  converted 
into  various  articles  of  clothing,  some  of  which  bear  the 


somewhat  cabalistic  names  of  Madapollams,  Tanjibs, 
Silesias,  Dhooties,  Mulls,  drills,  domestics,  &o. ;  but 
besides  this,  everything  else  belonging  to  the  ^ant  is 
now  utilised  and  turned  to  profitable  account.  Whilst 
not  more  than  one-third  of  the  produce  of  the  plant 
consists  of  clean  cotton,  after  passing  through  the  process 
of  "  ginning,"  and  is  converted  into  yam  and  cloth,  the 
remaining  two-thirds,  being  seed,  not  only  supply  the 
germ  of  future  cotton  harvests,  but  the  surplus  over  and 
above  what  is  required  for  sowing,  comprising  many 
thousands  of  tons,  is  converted  into  oil,  some  of  which, 
when  refined,  is  used  to  mix  with  olive  oil ;  into  cake 
for  feeding  cattle ;  into  a  valuable  material  for  making 
paper ;  and  the  ultimate  residuum  or  refuse  into  soap. 
Not  only  so,  but  the  very  stalks  of  the  plant  are  made 
to  answer  a  valuable  purpose;  and  besides  being 
used  for  thatch  and  baskets,  some  specimens  of  which 
were  to  be  seen  in  the  Exhibition  (No.  4,48oc.), 
they  also  supply  a  fibre  that  can  be  converted  into 
gunny  and  other  kinds  of  cloths  equal  to  those 
maaciactured  from  jute.  The  possibility  of  utilising  this 
gossypium  fibre  has  not  only  been  tested  by  actual  ex- 
periment in  India,  but  has  also  attracted  some  attention 
in  the  United  States,  as  likely  to  furnish  a  materi  tl  that 
may  be  used  in  the  manufacture  of  the  common  kinds  of 
paper.  There  seems  little  doubt  that  it  can  be  turned  to 
useful  purposes,  even  though  the  most  sanguine  expecta- 
tions that  have  been  formed  should  not  be  realised. 
Besides  the  living  plants,  an  American  tree,  covered  with 
boUs  of  the  New  Orleans  variety,  has  been  exhibited  by 
the  Cotton  Supply  Association  (No.  4,480o.),  together 
with  some  remarkably  fine  cotton  pods  obtainea  from 
different  countries  (No.  4,480ab).  It  would  have  been 
a  great  defect  if  an  Exhibition  giving  special  prominence 
to  cotton,  had  not  afforded  the  opportunity  for  making 
tho  plant  it«elf,  which  supplies  the  raw  material  of  so 
important  a  branch  of  our  national  industry,  the  subject 
of  careful  observation  and  studr. 

Next  to  the  United  States  ot  America,  tho  most  im- 
portant cotton-growing  country  is  India,  which  retains 
a  large  proportion  of  its  production  for  tho  various 
purposes  of  home  consumption.  The  Indian  collection 
is  extensive  and  varied  ;  it  has  been  obtained  from  tho 
different  districts  where  the  plant  is  cultivated,  and  it 
contains  carefully  selected  specimens  of  the  chief  in- 
digenous and  exotic  kinds.  In  the  vicinity  of  the  Indian 
coUection  are  samples  from  Fiji,  Tahiti,  and  Australia 
(Nos.  4,474,  4,485*),  grown  chiefly  frt>m  Sea  Island  seed, 
with  some  specimens  produced  from  Brazilian  or  kidney 
seed.  That  the  Fiji  Islands  are  capable  of  producing 
excellent  long- stapled  cotton  has  been  sufficiently  provec^ 
Sea-Island  cotton  having  been  grown  in  considerable 

?uantities,  and  in  some  cases  b^  settlers  from  Lancashire, 
n  the  Exhibition  of  1862,  Fiji  did  not  appear  at  all 
amongst  the  different  countries  which  came  forward  to 
fumiui  the  eagerly-coveted  and  mtich  needed  fibre. 
Indeed,  at  that  period  ootton,  as  a  cultivated  crop,  hardly 
had  an  existence  in  Fiji,  but  now  the  islands  are  becom- 
ing every  year  of  increasing  importance  as  a  source  of 
supply.  'The  plant  is  perennial,  producing  two  and 
sometimes  three  crops  in  the  year.  The  value  of  the 
cotton  exported  in  186S  was  imder  £10,000,  but  last 
year  it  had  reached  £  100,000.  The  chief  difliculty  has  been 
to  find  sufficient  labour,  but  as  this  becomes  diminished 
there  is  little  doubt  that  the  cultivation  will  extend,  and 
the  present  area  of  10,000  acres  will  be  greatly  exceeded. 
Some  of  the  cotton  from  Mang^  Island,  which  was  pur- 
chased a  few  years  ago  by  sevOTal  brothers  who  emigrated 
from  England,  and  have  ever  since  continued  j>ersistent 
and  successful  cotton  growers,  has  realised  since  the 
American  war  as  moch  as  6s.  per  lb.  Great  improvement 
has  been  effected  by  the  careful  selection  of  seed,  and  by 
due  attention  to  the  cultivation.  The  nnmber  of  emi- 
grants pouring  in  from  tho  Aostralias  and  elsewhere 
justifies  the  expectation  of  further  and  rapid  progress, 
especially  should  a  more  settled  government  be  estab- 
lished.   Tahiti  is  also  a  new  ootton-prodncing  country, 
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nrhich  did  not  appear  amongst  thoM  that  fumishrid 
samples  to  the  1862  Exhibition.  The  Tahiti  Cotton  and 
Coffee  Plantation  Company  has  now  heen  in  operation 
for  several  years,  and  has  sent  forward  some  fine  samples 
grown  &om  Sea  Island  seed.  Considerable  consignments 
have  been  made,  from  time  to  time,  both  to  London  and 
liverpool,  and  the  advantages  accruing  to  the  island 
from  the  saccessfal  attempt  to  estabHah  cotton  cultivation 
were  fully  recognised  and  described  in  a  report  of  the 
Imperial  French  Commission,  as  well  as  in  repeated  com- 
monications  from  her  Majesty's  consuls.  The  land  thus 
planted  with  cotton,  consisting  of  many  thousands  of 
acres,  had  previously  been  lying  waste,  but  a  large 
emigration  of  Chinese  fnmiuied  an  industrious  and 
intdiigSnt  race  of  labourers  for  its  cnltrnttion ;  efScient 
ateam-enginea,  roller-gins,  and  hydraulic  presses  have 
been  brought  into  use,  and  there  seems  no  reason  why 
the  growth  of  cotton  in  Tthiti  should  not  be  greatly 
extended. 

The  samples  of  cotton  exhibited  from  the  Aultralian 
colonies  (Nob.  4,454.  4,480,  4,48Sa,  4,486*)  am  sufScient 
to  confirm  the  conviction  long  entertained,  that  those 
dependencies  of  the  British  (wjwn  are  fully  capable  of 
■furnishing  onr  manufacturers  with  large  quantities  of 
the  raw  material  which  they  teqnire,  ana  that,  too,  of  a 
superior  quality.  With  millions  of  acres  of  untouched 
virgin  soil,  many  feet  deep,  and  in  the  very  tone  where 
cotton  grows  to  perfection,  it  is  natural  to  ask  why  should 
not  the  precious  material  be  produced  in  abundance,  and 
why  should  we  continue  to  be  so  largely  dependent  upon 
sources  of  supply  which  must  always  be  more  precarious 
than  those  under  the  control  of  our  own  government  P 
The  colonies  and  dependencies  of  Qreat  Britain,  including 
India,  seem  well  able  to  grow  all  the  cotton  that  we  need, 
bat  they  have  hitherto  failed  to  realise  onr  expectations ; 
and  notwithstanding  the  bitter  experiences  of  tiie  past, 
we  are  still  without  any  effectual  security  against  the 
recurrence  of  a  cotton  famine,  if  from  any  cause  we  should 
again  lose  otir  American  supplies.  The  great  and  almost 
exclusive  difficulty  encountered  in  Ansteilia  arises  from 
the  scarcity  and  costliness  of  labour.  Other  dis- 
couragements occasioned  by  floods  and  the  inclemency 
of  exceptional  seasons,  long  droughts  or  heavy  inunda- 
tions, have  also  severely  tried  the  constancy  and  persever- 
ance of  new  settlers,  but  in  these  cases  cotton  has  npon 
the  whole  sufieied  less  than  many  other  crops.  Though, 
however,  the  climate  is  somewhat  capricious,  there  is 
every  reason  to  hope  that,  as  the  population  increases,  and 
the  resources  of  the  colonies  become  more  fullr  developed, 
cotton  will  be  more  largely  produced,  and  will  be  supplied 
to  us  in  greater  abundance.  Its  quality  b  such  as  to 
ensure  for  it  a  ready  and  cordial  welcome  in  the  English 
market,  and  it  is  to  be  hoped,  for  the  sake  of  the  Australias 
themselves,  that  their  pre-eminent  cotton  growing 
capabilities  will  not  be  allowed  to  lie  dormant,  out  will 
become  increasingly  a  source  of  wealth  and  prosperity. 

The  Santos  cotton  (Nos.  4480 — 448£*),  the  growth  of 
the  province  of  Sa3  Paulo,  which  did  not  appear  in 
the  Kzhibition  of  1862,  affords  a  remarkable  example 
of  the  success  which  has  attended  some  of  the 
efforts  made  to  open  up  new  sources  of  supply.  About 
ten  years  ago,  a  small  quantity  of  seed  was  sent  from 
Manchester  by  the  Cotton  Supply  Association  for  an  ex- 
periment, and  was  freely  distributed  to  any  one  disposed 
to  attempt  the  cultivation  of  cotton.  It  was  generally 
and  eagerly  taken,  and  so  great  was  the  interest  excited 
by  the  results,  that  when  the  following  year  a  still  larger 
quantity  of  seed  was  sent,  it  was  found  to  be  insufficient 
to  meet  the  demand  for  it  which  had  arisen.  The  success 
of  the  experiment  far  exceeded  the  most  sanguine  expec- 
tations that  were  formed.  Though  cotton  had  previously 
hsid  no  place  in  the  Sad  Paulo  tables  of  exports,  yet  in 
the  first  year  after  the  seed  had  been  supplied,  87  arrobas, 
of  321b6.  each,  were  shipped  to  Europe ;  in  the  second 
year,  886  arrobas,  and  thus  the  increase  continued  until 
MM  inpnly  from  thia  entirely  new  •ounw  became  nearly 
u«  almon  of  MtobM,  or  aboot  lOO^OOO  Mm  of  BOOlbs. 


each,  a  quantity  as  large  as  had  ever  been  obtained  bim 
the  whole  of  the  Brazils  in  any  one  year  prerioss  to  tkt 
American  War.  Her  Majesty's  consul  at  Bontot,  in  i 
despatch  to  the  Foreign-office,  describing  the  pngiw 
of  cotton  cultivation,  stated  that  Vtie  provinee  of  Sm 
Paulo,  which  contains  not  less  than  72,000  gqiun 
miles,  is  well  adapted  to  the  growth  of  eokos, 
and  that  the  people,  formerly  so  poor,  wen,  at 
consequence  of  this  new  branch  of  industry,  beooaiii; 
rapidly  wealthy.  The  cotton  thus  produced  being;  gtovn 
from  New  Orleans  seed  is  of  the  nnd  most  wanted,  ud 
experienced  Southern  planters  have  pronounced  it  to  be 
fully  equal  in  quality  to  that  of  the  United  States.  Tkt 
province  seems  to  possess  an  extmordinaiy  eaptdty  for 
the  production  of  cotton,  the  cultivation  of  which  eiB 
scarcely  fail  to  be  maintained  and  extended. 

The  South  American  Eepublic  of  Venezuela,  which 
sent  some  specimens  of  excellent  cotton  to  ihe  ExhibHiai 
of  1862,  which  attracted  special  attention,  again  tpimn 
with  representative  samples,  showing  that  eonsidenblt 
progress  has  since  been  made  (Nos.  4,476,  4,480).    lie 
inquiries    prosecuted    in    eveiy   direction  dsiing   the 
cotton  famine,  tended  to  show  that  immense  diitrieti  ii 
Venezuela  were  well  adapted  to  the  growth  of  the  ttiple^ 
and  that  the  small  quantity  then  produced  was  fallj 
equal  in  quality,  if  not  superior,  to  that  of  tin  rmtei 
States.    Some  cotton  from  Maracaibo,  in  1S62,  vunU 
in  Liverpool  at  2s.  fid.  per  lb.,  when  Orleans  cotton  nt 
selling  at  Is.  Id.  per  lb.,  and  sangttine  hopes  wensts' 
tained  that  large  supplies  would  be  procured  fan  (U) 
source.    There  were  thousands  of  acres  that  eoeid  kt 
bronghtinto  early  cultivation ;  the  govemmentitiia't'' 
a  commission  to  encourage  and  assist  the  ne<th  <( 
cotton  which  could  be  brought  as  quickly  to  limfMi 
OS  from  tiie  United  States ;  and  there  seemed  to  he  enn 
assurance  that  the  exertions  to  supply  cotton  froo  thit 
quarter  would   be  continued  and  fpeedily  '*""*^ 
These  expectations,  however,  have  not  been  fiilSlW, 
although  the  samples  now  exhibited  fully  demrafttk 
that  excellent  cotton  can  be  produced  in  Veoendi.  Ose 
of  the  samples  exhibited  is  described  as  "  wild"  o*<b; 
but  "uncultivated"  would  have  been  a  betfcrie«if- 
nation,  as  what  is  meant  is,  that  the  trees  fonneriy  oil- 
tivated  have  now  for  some  yean  been  allowed  to  no 
wild.  ^^ 

A  large  and  interesting  collection  of  Italian  cottoa 
(Nos.  4,486a— 4,490)  demands  special  notice.  It  hn 
been  prepared  by  the  Cavalier  W.  P.  Jervis,  Comernto 
of  tie  Royal  Industrial  Museum  at  Turin,  andconpiBi 
114  specimens  from  some  80  different  localitiea  or  oto- 
munu  territories,  and  whidi  are  arranged  B'oPf^^ 
and  according  to  species.  A  map  of  Italy  is  ssp^wi 
showing  the  means  of  communication  witii  the  ^"'™" 
places  from  which  cotton  is  obtained,  and  msrkingul 
Uie  lines  of  the  regular  postal  steamers.  On  eadi  aa^ 
is  also  marked  the  means  of  communication  ^^^ 
port  whence  steamers  sail  nearest  to  the  J^ic»  ofw 
growth,  showing  the  distance  by  rood  or  railwiy.  ■I''* 
collection  is  accompanied  with  a  memorasdBB^  '■J'^ 
the  rise  and  progress  of  the  cotton  indust^  ^J5£ 
with  important  details  of  the  past  and  present  ?"™? 
of  cotton  cultivation.  Cotton  had  been  grown  i"  *2 
long  anterior  to  its  manu&ctore  in  Manchestor,  ioa  m 
before  the  existence  ef  any  European  odony  «* 
continent  of  Am^ca,  while  the  Bed  Indiani  h»a  «^ 


iganello 

tenmvely  used  in  India.  • 

la  the  Exhibition  of  1862,  Italy  appeared  to  be*" 
the  most  promising  countries  to  which  •''*'*"u, 
directed  for  the  production  of  cotton.  A  ""^ 
iUostiation  of  what  the  oonntrr  conM  supply  ■"*  "Jt 
afforded,  and  a  careful  examination  of  &«  •"P"' 
exhibited  by  skiUed  experts,  showed  that  *|^ J? 
of  the  ootton  wu  of  exoaUent  quality,  bat  MV  F^ 
gathsnd  withoat  TCgud  tQ  tba  propw  timf  us  1"^ 
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injured  by  the  imperfect  machines  employed  in  olaaning 
it,  a  large  proportion  was  the  produce  of  an  inferior 
kind  of  plant,  cultivated  without  cars  or  attention. 
The  resiilt  was  a  determination  to  induce  the  growers  to 
abandon  the  weak-fibred,  short  stapled  species,  of  a 
fawn  or  reddish  yellow  colour,  which  had  been 
commonly  grown  by  the  peasants  of  Calabria  and 
Sicily,  and  to  intnxluce  Kew  Orleans  American  seed, 
as  likely  to  prove  more  serviceable  and  profitable.  The 
improvement  of  cotton  cultivation  was  accordingly  taken 
up  with  eamestnea  by  the  Italian  government,  and 
a  Royal  Ciommission  was  appointed,  with  Commendatore 
Be  Vincenzi,  the  present  Minister  of  Public  Works,  at  its 
head.  Organisations,  comprising  the  leading  men  in  the 
several  districts  adapted  to  the  growth  of  cotton,  were 
formed,  for  the  purpose  of  corresponding  and  co-operating 
with  the  Commission.  Information  respecting  seed  and 
nuchinery  was  thus  widely  distributed,  and  practical 
directions,  of  the  highest  importance  to  the  cultivator, 
were  at  once  supplied.  A  complete  set  of  samples  of 
cotton,  from  every  part  of  the  world,  was  procured,  and 
experiments  with  different  descriptions  of  seed  were  tried 
in  the  various  cotton-growing  regions  of  Italy  ;  whilst, 
at  the  same  time,  the  services  of  Professor  Parlatore  and 
other  eminent  botanists  were  secured,  in  order  that  no 
means  might  be  left  untried  to  ensure  success.  At  an 
Exhibition  held  in  the  Industrial  Museum  at  Turin,  in 
1864,  some  300  cultivators  offered  samples  of  their  cotton, 
at  which  also  the  principal  gins  made  in  England, 
France,  and  America  were  entered  for  trial,  and'  were 
daily  worked  under  the  superintondenca  of  the  makers,  or 
their  representatives,  for  a  period  of  two  months. 
Ploughs,  hoes,  cultivators,  spades,  and  other  agricultural 
implements  in  use  in  England,  France,  Switzerland, 
and  America  were  also  ezhibitod,  so  that  everything  cal- 
culated to  be  of  service  to  the  cotton-grower  migltt  be 
broDght  nnder  his  notice.  The  utmost  enthusiasm  was 
everywhere  manifested,  and  confident  hopes  were  enter- 
tained that  cotton  cultivation  was  about  to  prove  highly 
conducive  to  the  wealth  and  prosperity  of  the  country. 
The  investigations  of  Professor  Parlatore  led  him  to  the 
conclusion,  after  careful  experiments  in  planting,  that 
there  are  only  seven  species  of  cotton,  the  rest  being 
merely  varieties.    These  are  :^ 

1.  Oouypium  arboreum,  Linn.,  found  in  Ceylon,  tho 
Moluccas,  Arabia,  Abyssinia,  Senegal,  &c. 

2.  O.  htrbttceum,  Linn.,  growing  in  Siam,  China, 
India,  Italy,  &c. 

3.  G.  Sandwichtrue,  Pari.,  indigenous  to  the  Sandwich 
Islands. 

4.  O.  hirtutum,  Linn.,  including  Siamese,  Bourbon, 
Upland,  Qeorgia,  and  Louisiana  cotton.  Sometimes  it 
produces  nankeen-coloured  cotton. 

5.  0.  Barlmdmse,  Linn.,  including  Sea  Island  and 
Barbadoes  cotton,  with  long  staple. 

6.  0.  Tahitetui,  from  the  Society  Islands,  Tahiti,  &c., 
in  the  Pacific. 

7.  0.  reliffiotum,  Linn.,  comprising  Peruvian  and  other 
cottons,  principally  with  seeds  in  a&erent  files. 

The  improvement  effected  by  these  efforts  was  seen  in 
the  samples  sent  to  the  Bublin  Exhibition,  in  1865,  the 
Naples  Cotton  Exhibition  in  1866,  the  Paris  Exhibition 
of  1867,  and  is  manifest  in  the  samples  in  this  year's 
Exhibition  at  South  Kensington.  It  is  matter  for 
regret  that,  so  soon  as  the  government  ceased  to 
accord  a  subsidy  to  the  Royal  Commission  for  pro- 
moting the  cultivation  of  cotton,  the  landed  proprietors 
generally  abandoned  their  experiments,  before  their 
labourers  had  been  able  to  acquire  the  requisite  know- 
ledge and  skill,  under  the  pretext  that,  the  American  war 
being  over,  cotton  would  return  to  its  normal  value. 
The  present  great  centres  of  cotton  cultivation  are 
around  Bari  and  Barletta,  on  the  Adriatic  coast ;  in  the 
vicinity  of  Solemo,  Samo,  and  Castellamare,  south  of 
Kaples ;  in  the  region  stretching  south  of  Etna,  as  far  as 
Catania,  on  the  southern  shores  of  Sicily,  facing  Malta, 
in  the  province*  of  Caltanissetta  and  Oirgenti.    The 


ootton  of  these  fonr  districts  is  known  in  commerce  by 
the  several  names  of  Fugliar,  Castellamare,  Bianoa- 
viUa,  and  Terranova  cotton.  In  the  island  of  Sardinia, 
and  elsewhere  cotton  is  grown,  but  the  quantity  is  too 
insignificant  to  demand  notice.  Since  1862,  railways 
have  been  constructed,  and  are  now  working  in 
most  of  the  ootton  districts ;  excellent  roads,  too, 
have  been  so  generally  provided  during  the  last 
ten  years,  that  it  is  rare  to  find  a  town  of  any 
size  without  ready  means  of  communication  with  the 
rest  of  the  world.  Postal  and  other  steamers  call 
at  the  principal  towns  all  round  the  coast  on  fixed 
days,  weekly,  bi-weekly,  or  fortnightiy,  so  that  the  cost 
of  carriage  is  not  a  tithe  of  what  it  used  to  be.  A  regular 
cotton-market,  during  the  season,  at  Catania,  Palermo, 
Bari,  Brindisi,  Napl^  and  Cagliari,  would,  it  is  thought, 
be  of  great  service.  The  cotton  is  too  frequently  put 
into  bales  without  being  properly  pressed ;  and  it  is 
suggested  that  presses  might  be  hired  out  to  cotton- 
growers  in  some  of  the  districts.  Accompanying  the 
samples  of  raw  cotton  are  specimens  of  several 
kinds  of  yam,  some  made  entirely  of  Italian  cotton, 
and  others  of  American  and  other  kinds  mixed  with 
Italian. 

Since  tbo  opening  of  the  Sue:;  Canal,  Indian  cotton 
finds  a  large  and  ready  sale  at  Genoa  and  else  where, 
R  ^nUor  steamers,  both  English  nud  Italiao,  sail  as 
oi:  □  CLS  oncH  a  week  firom  Brindisi  for  Aleiiindria,  seme 
of  them  proceeding  further  cast,  'whilo  the  iLuUiin  Une 
COntinQBB  northwards  to  Anoona  and  Vuuice.  Hubattino 
and  Co.,  of  Genoa,  hav^  lately  cslsbliahtid  u  monthly  line 
to  Alexandria  and  Bombay,  touching  on  the  way  at 
Li^ghom,  Naples,  and  Messina.  Cotton  can  thus  be 
bnjujfht  at  cheap  rates  direct  to  Genoa,  filling  up  the 
csjrgo  whtinothur  merchandise  isnotforthccniing,  in  India. 
Iniiian  cotton  is  sold  in  Turin  pretty  generiiily,  now  the 
afinnarsaro  not  obliged  to  have  riicourseto  Liverpool;  in- 
det!d,it  costs  but  little  more  to  get  it  direct  fromlndin  than 
from  England, OS  tbo  sttiamers  iiro  compiled  bo  ground  by 
the  Straits  of  Uibraltar,  and  this  voyage  lusts  at  leant  ten 
day  i.  SpiiiDing  mills  exist  near  Naples,  in  the  pro  vini'o  of 
Umbria,  and  eleowhero  in  ths  central  part  pf  the  king- 
dom ;  but  by  far  the  most  important  centre  is  Northern 
Italy,  in  the  provinces  of  Gunoii,  Cunco,  Turin,  Kovam, 
Ccimo,  Milan,  &c.,  all  skttting  tho  Alps,  which  furnish 
an  unlimited  supply  of  wutfiX  power  during  many  months 
of  tho  year.  Tho  mills  arc  pryvided  with  excellent  tur- 
bint'a  and  other  wheels,  and  have  moatly  an  ausiliary 
sV;iini-engino,  which,  owing  to  tho  high  price  which 
coiil  still  maintsius,  and  will  do  until  the  Mont  Cenis 
Tunnel  brings  it  from  the  bnaln  of  the  Loire,  St.  Etienne, 
Kvc-de-Qler,  &c.,  ii  only  omployod  when  absolutely 
necesaary.  The  prieo  of  oonl  in  the  interior  frequently 
amounts  to  £S  per  ton  at  tt  railway  station,  and  where 
thii  miUa  are  in  the  moimtAin  valluys,  at  a  dist.incfl  from 
tho  railway.tho  costistiibuloua.  In  many  localitina lignite 
is  aold  at  lis.  per  ton  rit  the  mine,  else  where  turf,  but  the 
qoantity  does  not  suffice  for  general  coni>umptioa.  The 
cotton  mills  are  often  fitted  up  with  tbo  beat  machinery, 
and  managed  with  great  sl^ill,  prod ueing  yarns fer  weaving 
ooirimon  gooda,  for  hosiery,  and  othor  knitted  manufae- 
tiiii.'«,  and  fur  hand  knitting.  Up  to  No.  13  is  commonly 
miJe,  but  tho  highur  nurnbera,  up  to  GO  and  o  von  more,  are 
spun  when  retioired.  The  aam  pi  ca  gent  are  few,  and  such  as 
ert'ry  one  can  daily  purohKse  in  wholesale  houses,  and  in 
nuvf ISO  made  for  exhibition.  Those  of  Tenunova  cotton 
miiv  be  compared  with  others  itmdo  entirely  of  American 
cotton,  and  othera  ptrtly  of  India  cotton.  A  few  ciom- 
mLTcifd  samples  of  dyed  yams  show  what  is  employed  for 
the  common— Iflrgoly  manufactured — goods  for  the  leas 
wealthy  pitrt  of  tho  populiition,  ii.nd  for  purposes  not 
retiuiring  great  brilHunoy  of  colour,  but  rather  fiistneis 
and  good  use.  Competent  peraonn,  in  exjimining  the 
spceimens,  should  hour  this  conaidcnitiDn  in  mind.  Had 
it  boen  reqnisitt"^,  a  aaries  of  ^pticimons  of lh_B  most  Vmicd 
ooLtoa  gooJ*.  from  tho  comraCDest  to  Ih*  niMt  ftidcct, 
mijjht  have  been  added,  but  time  wus  wanting,  uid 
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vould  have  given  a  false  idea  of  the  state  of  manufactnres 
in  the  country,  had  it  not  served  to  prove  the  incalculable 
benefits  of  good  laws,  constitutional  govomment,  social 
improvement,  especially  among  the  lower  classes — so 
wonderful  that,  in  twenty-four  years,  since  the  impreg- 
nable citadels  of  despotism  and  superstition  began  to 
crumble  into  dust  before  education  and  enlightenment, 
Italy  has  made  more  progress  than  she  had  accomplished 
in  the  fifteen  centuries,  during  which  she  had  been 
nnder  a  mesmeric  spell,  since  the  time  of  the  Emperor 
Constantino.  But  more  startling  progress  awaits  the 
future. 

The  specimens  of  cotton  exhibited  from  Egypt,  Syria, 
Smyrna,  and  other  parts  of  the  Ottoman  Empire  afford 
abundant  evidence  that  the  soil  and  climate  of  those 
territories  are  admirably  adapted  to  the  production  of 
cotton.  Egypt  (Nos.  4,486a — 4,485*^  is  perhaps  the  finest 
cotton-growing  country  in  the  worla.  It  is  not  surpassed 
in  productiveness  even  by  the  Southern  States ;  not  only 
is  uie  yield  larger  than  in  America,  but  for  quality  and 
length  of  staple  Egyptian  cotton  holds  a  high  rank,  and 
comes  next  aiter  Sea  Island.  So  firmly  is  the  growth  of 
cotton  established  in  Egypt,  and  so  fully  are  both  the 
government  and  the  people  alive  to  its  importance  and 
advantages,  that  there  is  no  reason  to  apprehend 
that  it  will  be  allowed  to  decHne.  It  would  be 
matter  for  rejoiciug  if  the  same  could  be  said  of 
Turkey,  where,  under  a  better  government,  and  with 
due  encouragement,  cotton  cultivation  would  prove 
a  source  of  incalculable  wealth  and  prosperity.  Ko 
country  in  1862  held  out  greater  promise  of  supply- 
ng  the  want  created  by  the  American  war ;  and  though 
strenuous  and  successful  efforts  were  made  for  a  time, 
these  have  not  been  maintained,  and  the  hopes  then  ex- 
cited have  not  been  realised.  Turkey,  Egypt,  and  India, 
should  be  well  able  to  prevent  any  serious  inconvenience 
from  being  experienceo,  even  should  America  again  fail 
us.  The  samples  from  Tarkpy  (Nos.  4,480,  4,485)  show 
that  cotton  of  excellent  quality  can  be  produced.  The 
samples  from  the  West  Indies  (Nos.  4,485a,  4,485*)  from 
Natal  and  other  districts  in  Africa  (Nos.  4,480,  4,485*) 
exhibit  a  description  of  cotton  which  would  be  most 
acceptable  if  it  could  be  obtained  in  quantity.  It 
is  earnestly  to  be  hoped  that  this  years  Exhibition  | 
will  have  the  effect  of  reviving  the  growth  of  cotton 
where  it  has  been  allowed  to  languiu,  and  thus  con- 
tribute to  diminish  that  dependence  upon  one  source 
of  supply  which  must,  ever  more  or  less,  be  an 
occasion  of  uneasiness  and  anxiety.  There  is  reason 
for  sincere  congratulation  that  the  raw  material  sup- 
plied by  our  manufacturers  is  no  longer  associated  with 
the  accursed  system  of  slavery,  but  is  now  the  product 
of  free  labour,  with  the  simple  exception  of  Brazil,  where 
a  mild  species  of  slavery  still  lingers,  and  that  the  wail 
of  the  oppressed  no  longer  mingles  with  the  whirl  of  the 
spindle.  The  sufferings  of  the  cotton  famine  are  for- 
gotten in  tho  joy  produced  by  the  fact  that  cotton  and 
davery  are  for  ever  divorced. 


The  number  of  visitors  to  the  Exhibition  and  Horti- 
cultural Gardens  during  the  period  the  Exhibition  of 
1872  was  open  was  742,820. 


THE  EXHIBITION  OF  X873. 

Silk  forms  one  of  the  industries  selected  for  next  year's 
Exhibition.  It  is  proposed,  in  order  that  the  class  may 
be  completely  represented,  to  admit  specimens  of  sewing 
and  embroidering  machines  which  possess  special  features 
of  novelty  and  excellence  in  the  working  of  sowing  silks 
upon  different  materials. 

Ancient  silk  and  embroideries  manufactured  before 
1800  will  also  be  admitted  for  comparison  with  similar 
modem  manufactures.    Possessors  willing  to  lend  them 


to  her  Majesty's  Commisxiooen  are  reqaerted  to 
mnnicate  with  the  Secretary. 

The  food  section  is  being  worked  under  the  a.jamai 
of  the  Society  of  Arts,  and  from  the  returns  that  nave 
been  received  a  very  good  exhibition  is  anticipated  m 
the  result  of  its  action.  The  section  embracea  a  ray 
wide  area,  as  will  be  seen  by  the  following  programme  :— 

StlBSTANCBS  t;SED  AB  FoOD.      (ClASS    8.) 

(a.)  Agricultural  products  and  manorial  sab^aaoes 
used  in  their  cultivation. 

(b.)  Grocery,  drysaltery,  and  prepar^iona  of  food. 

(«.)  Wines,  spirits,  beer,  and  other  drinks,  and  tobacco. 

[d.)  Implements  of  all  kinds  for  drinking  (exiiibitad 
for  peculiarity  of  shape  or  for  novelty),  and  for  the  o^ 
of  tobacco. 

SegulaiioM. 

1.  Applications  to  submit  objects  proposed  for  ex- 
hibition to  the  Committee  of  Selection,  should  be  made 
upon  the  printed  form  No.  10  (to  be  obtained  at  the 
offices.  Upper  Kensington  Ctore,  Ixtndon,  S.'W.),  aad 
forwarded  to  the  secretary  before  the  3 1st  Jeamxty,  1873. 

t.  Specimens  included  in  the  above  subdivision*  will 
be  exhibited,  as  well  as  the  material,  machinery,  ami 
processes  used  in  their  preparation  and  production. 
bpeoial  arrangements  win  be  made  for  shoirlng  ajfri- 
cultural  products  under  cultivation. 

3.  Class  12  is  divided  into  the  following  sectioDa ;  tni 
producers  of  substances  used  as  food,  or  of  miduarry 
connected  with  its  production,  may  submit  spedmeoi  for 
exhibition,  or  exhibit  processes  in  operation  :— 

Section  a. — Agricuttwral  PnducU. 

Including  seeds  and  materialsfor  manures;  grain,iooto, 
fungi,  &c.,  used  as  food ;  fruits  and  vegetables,  fresh  snd 
dried;  hops;  linseed  and  other  cake Tiud  meal ;  butter; 
artificial  food,  &c. 

Section  b. — Grocery,  Dryealtcry,  and  Prtparationt  of  Tood. 

Including  arrowroot,  bacon,  baking  powder,  biacirit^ 
cheese,  chocolate,  cochineal,  cocoa,  coffee,  confectionery, 
corn-flour,  fish  (cured),  ginger,  groats,  hams  and  tongoec, 
isinglass,  macaroni,  mustard,  pearl  barley,  pickles,  pre- 
served provisions,  rice,  sauces,  soda,  spices,  sugar,  tea, 
vinegar,  &o.,  together  with  the  machinery  and  prooeaaes 
employed  in  their  production  or  preparation. 

Section  c. — Wine,  Spirite,  Beer,  and  other  Driute,   amd 
Tbtaeeo,  %e. 

Potable  liquors  of  all  kinds;  malt,  finings,  corks, 
capsules,  syrups,  spruce,  £c. ;  tobacco,  cigars,  tnufi, 
with  machinery,  utensils,  and  processes  employed. 

Section  d. — Implemenit  of  all  kinds  for  Dritdnmg* 
[T/i»M  «'iV/  be  limited  to  sptciment  exhibited  for  peculitrttg 
of  shape  or  tuitability  to  different  kinds  of  drinks.  A* 
mere  glass  or  metal  manufactures,  they  do  not  eomt  under 
this  Section,  but  mill  form  Classes  in  1874,  1876,  tsnd 
1878]  and  Implements  for  the  use  of  Tobacco. 

Article*  in.  gold,  silver,  plated  ware,  pewter,  <diina, 
and  glass.  Tobacco  pipes,  snuff  boxes,  cigar  caaea  and 
boxes,  &c. 

4.  The  Exhibition  will  be  limited  to  such  speomeBS 
as  are  necessary  for  satisfactory  illustnttioin,  and  no  moe 
duplicate  specimens  can  be  admitted. 

6.  To  each  specimen  should  be  securely  attachrd  a 
written  label, containing,  1,  its  same;  2,  Uie  name  and 
nddreaa  of  tiie  mannfikctorer ;  3,  the  average  retail 
price. 

Ancient  drinking  cnpe,  salt  cellars,  spoons,  knives 
and  forks,  cruet  stuids,  and  other  utenails  for  the  table. 


*  TheM  an  limited  to  TMMb  «hicli  are  pat  to  tkemo«th,aad  da 

not  tnclade  jogs,  docanten,  bottles,  Ao. 
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tobacco  pipes  and  grateis,  snnff-boxes,  4c.,  made  before 
1800,  will  be_  admitted  for  comparison  with  similar 
modem  utensils,  and  posseaaors  of  such  articles,  who 
may  bo  willing  to  lend  them  for  exhibition,  are  asked  to 
pat  themselves  in  communication  with  Her  HajestT's 
Commissioners. 

6.  Inthecaseof  objects  which  are  very  bnlky  or  heayy, 
it  la  ad^sable  that  photographs  or  drawings,  with  some 
description,  ihoald  accompany  the  application  form. 
No.  10. 

7.  In  the  case  of  processes,  application  should  be  made 
for  any  special  arrangements  which  may  be  required,  in 
respect  of  space,  fire,  gas,  steam,  or  water,  etc.,  but  her 
Majesty's  Commissioners  can  undertake  to  consider  those 
applications  only  which  shall  have  been  notified  before 
January  31st,  1873. 

_  8.  Her  Majesty's  Commissioners  will  proTide  founda- 
tions, railings,  general  shafting,  steam,  water,  and  g^as, 
to  all  exhibitors  of  machinery  whose  requirements  in 
these  respects  have  been  notified  to  them  before  the  31st 
January,  1873,  and  whose  machines  have  been  accepted 
for  exhibition  by  the  Committee  of  Selection,  Exhibitors 
must,  however,  make  their  own  connections  fca:  gas, 
'Water,  and  steam. 

9.  Exhibitors  of  accepted  machinery  must  provide 
'  their  own  driving  belts  and  driving  pulleys,  which  are  to 
be  in  halves,  ana  bored  to  the  proper  diameter  of  the 
main  shafting,  as  notified  to  them  by  her  Majesty's 
1  Commissioners.  They  must  also  supply  and  erect,  at  their 
'■  own  expense,  any  counter  shafting  (including  the 
t  necessary  foundations)  which  they  may  consider  requisite 
c    to  increase  or  reduce  the  speed  to  suit  their  own  particular 

machines, 
b         10.  The  following  information  should  be  supplied  to 
^     her  Majesty's  Commissioners  with  the  Preliminajy  Ap- 
plication  (Form  No.  10)  by  proposing  exhibitors  of 
machinery : — 

(a.)_  A  plan  of  each  machine,  showing  the  position 

of  driving  pulleys,   the  minimum  space  required  for 

r      attendants,  and  indicating  the  parts  of  the  machine  which 

I      should  be  placed  most  prominently  for  inspection  by  the 

public.    An  elevation  also  wonld  be  of  use,  if  it  can  be 

I      supplied  without  inconvenience. 

U>.)  Apian  and  section  of  fonndations  are  required. 
I  («.)  The  weight  of  the  machine. 

(rf.)  The  amount  of  motive-power  in  actual  horse- 
power required  from  main  shafting. 

(».)  Should  water,  steam,  or  gas,  be  required,  all 
necessary  information  as  to  tie  quantity  of  the  reqoisite 
supplies. 

11.  Objects  produced  in  the  United  Kingdom,  as  well 
as  those  objects  produced  in  foreign  countries,  for  which 
space  has  not  been  guaranteed,  must  be  sent  direct  to  the 
Exhibition  building  for  the  inspection  and  approval  of 
jndjgea  appointed  for  the  purpose.  All  objects  must  be 
delivered  at  the  proper  places  in  the  building,  which  will 
be  hereafter  advertised,  and  into  the  care  of  ue  appointed 
officers,  free  of  all  charges  for  carriage,  &c.,  unpadced, 
labelled,  and  ready  for  immediate  exhibition. 

12.  All  specimens  under  the  class  of  food  must  be  de- 
livered on  the  6th  and  7th  March,  1873. 

CoOKINO  AMD  ITS  SctBMCE.      (C1.A8S   13.) 

This  class  is  specially  for  the  illustration  of  cooking 

Srocesses.  Baw  materials,  and  the  less  perishable  pro- 
acts  of  cooking,  will  be  exhibited  in  Class  12  (Food). 
Cooking  of  all  kinds  will  be  represented,  together  with 
the  mechanical  appliances  connected  with  it  as  used  in 
allparts  of  the  world. 

Besides  the  apparatus  and  utensils  used  in  actual 
cookery  of  all  kinds,  this  class  includes  all  descriptions  of 
domestic  machinery  and  utensils,  hot  water  apparatus, 
ice  machines,  &c. ;  hydrometers,  saccharometers,  &o. 

"The  general  regulations  applying  to  this  class  are 
similar  to  those  relating  to  substances  used  as  food  (Class 


12) ;  and  strict  punctuality  will  be  required  in  the 
delivery  of  all  objects  for  exhibition. 


EZHIBITI0V8. 


VIENNA  EXHIBrnON. 

Oetmany. — The  Vienna  Exhibition  promises  to  be  as 
large  and  complete  as  any  of  its  predecessors.  The 
Germans  are  entering  into  it  with  great  vigour.  From 
returns  received,  it  appears  that  the  total  number 
of  the  German  exhibitors  is  7,861.  In  this  number 
are  included,  as  one  person  only,  all  those  exhibitors 
who  have  combined  in  making  what  is  called  "  col- 
lective exhibitions,"  and  the  number  of  these,  for 
some  branches  of  industry,  is  considerable.  As 
regards  the  special  groups,  the  chemical  industry 
of  Germany,  Group  3,  will  be  represented  by  107 
exhibitors  of  chemico-technical  products  (acids,  salts, 
&c.)  ;  of  exhibitors  of  pharmaceutical  preparations  there 
are  21 ;  of  fats  and  their  products  (soap,  wax,  oils, 
glycerine,  £c.),  64 ;  of  products  of  dry  distillation  (as 
paraffin,  benzine,  aniline,  &c.,  18 ;  of  ethereal  oils  and 
perfumes,  &c.,  44 ;  of  matches,  &c.,  10 ;  of  dye-stuffs, 
105  ;  of  starches,  26  ;  of  glues,  33  ;  of  resins,  varnish, 
&c.,  47 ;  and  of  diflferent  other  products  of  this  Group, 
82.  In  Group  6,  textile  industry  and  clothing,  which  is 
a  prominent  branch  of  German  industry,  the  contribution 
of  Germany  will  be  as  follows : — Wool  industry  is  repre- 
sented by  29  firms  for  woollen  yams ;  142  firms  (among 
these  collective  exhibitions  of  whole  towns)  for  cloths, 
plush,  &c. ;  62  firms  for  other  woollen  fabrics  ;  30  firms 
for  carpets,  &c. ;  30  firms  for  woollen  cloths,  shawls, 
ribbons ;  43  firms  for  mixed  fabrics.  The  cotton 
industry  will  be  represented  by  29  firms,  with  yams ; 
62  with  textile  fabrics  ;  12  with  printed  and  dyed 
goods.  The  linen  industry  will  be  represented  by 
21  firms  with  yams,  69  (among  which  collective  exhi- 
bitions of  the  chief  centres  of  this  industry)  with  textile 
fobrics,  and  33  with  mixed  articles.  The  silk  industry 
is  represented  by  3S  firms,  besides  collective  exhibitions 
of  the  principal  places  of  manufacture.  For  difiiarent 
other  textile  fabrics  and  manufactures  there  are  62 
firms ;  for  lace,  fringe,  and  embroidery  goods,  73 ;  for 
eirtificial  fiowers,  and  similar  articles,  30  firms.  Woven 
and  worsted  articles  of  clothing  will  be  exhibited  by  41 
firms  ;  ready-made  clothee,  44  ;  gloves,  and  other  small 
articles  of  attire,  by  90 ;  shoes  and  boots  by  48  firms.  In 
addition,  there  are  34  more  firms,  with  varjous  sorts  of 
articles,  classed  in  this  group.  A  particularly  con- 
spicuous part  of  the  German  Section  will  be  the  madiinery 
exhibits,  Group  13.  The  German  machinery  will,  without 
doubt,  surpass  that  of  all  other  exhibiting  nations,  and  as 
by  far  the  greatest  number  of  large  and  renowned  firms  is 
among  this  class  of  exhibitors,  it  is  to  be  hoped  that  the 
quality  will  likewise  correspond  to  the  extent  of  the 
exhibition  in  this  group.  The  following  figures  will 
show  in  what  branches  this  industry  is  most  active  at 
present  There  will  be  68  firms  exhibiting  prime 
movers,  steam  generators,  _  boilers,  steam-engines, 
turbines,  &c  ;  of  transmission  machines,  &c.,  24 ; 
machinery  for  metallurgy  and  metal  work,  68  ;  wood- 
working machinery,  17  ;  machines  for  spinning, 
weaving,  knitting,  and  embroidering,  &c.,  78 ;  for  the 
manufacture  of  paper  and  printing  machines,  60 ; 
machines  and  apparatus  for  sugar-making,  26 ;  distillery 
and  brewery  machines,  &o.,  60 ;  machines  for  mining, 
&c.,  in  particular,  24 ;  exhibitors  of  Sewing  machines, 
&c,,  66;  of  agricultural  machines,  126;  machines  for 
army  purposes,  pumps,  &c.,  will  be  exhibited  by  60 
firms ;  other  kinds  of  machinery  and  apparatus,  which 
cannot  be  specially  classified,  will  be  represented  by  4S 
firms.  The  exhibition  of  fire-engines,  &o.,  embraces  42 
exhibitors,  and  street  locomotives,  39  firms.  Lastly, 
there  will  be  42  trma  exhibiting  railway  material,  su(^ 
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as  locomottTes,  wnggona,  tracks,  &o.     The  total  number 
of  Gorman  exhibitors  in  Qroap  13  ui  763. 

Italy. — ^The  municipality  of  Torin  have  voted  the 
■nm  of  5,000  francs  towards  the  expenses  of  the 
committee  appointed  by  the  Koyal  Chamber  of  Com- 
merce and  JLrt  to  represent  that  city  at  the  Vienna 
Universal  Exhibition.  An  album,  containiog  photo- 
graphs of  all  the  principal  buildinfiis  that  have  been 
erected  or  restored  since  1860  in  Xnrin,  will  be  ex- 
hibited by  the  municipality,  and  will  contain,  amongst 
other  views  of  the  town,  the  Palazzo  Carignano,  the  new 
general  mngazines,  various  statues  and  other  monuments, 
including  tomba,  views  of  new  streets  and  public  walks, 
private  palaces,  housee,  and  villas,  that  are  remarkable 
for  their  architectuml  design  or  internal  decoration. 
Should  other  towns  follow  the  example  set  by  Tarin, 
a  most  interesting  exhibition  of  town  architecture  might 
be  formed  at  Vienna,  and  we  trust  that  this  hint  will 
not  be  thrown  away,  and  that  the  authorities  will  avail 
themselves  of  it,  and  contribnte  a  complete  collection  of 
photographs  of  all  recent  improvements  that  have  been 
carried  out,  not  only  in  London,  but  in  all  the  principal 
towns  throughout  the  kingdom. 

SwvIUiig  HotuM.  —  A  collection  of  examples  of 
private  dwelling-houses,  represented  by  models,  draw- 
ings, and  full-sized  examples  of  thoroughly  furnished 
apartments,  will  bo  one  of  the  features  of  the  Exhibi- 
tion. The  object  specially  held  in  view  in  making 
this  collection  is,  not  to  give  examples  of  how 
dwellings  are  now  constructed  and  fitted  np  in  various 
countries,  bat  rather  to  illustrate  how  such  dwellings 
ought  to  be  arranged  and  constructed.  The  apart- 
ments will  include  kitchens  with  cooking  range*  and 
other  fittings,  cellars,  &c.,  and  various  housekeeping 
appliances.  Tho  architectni-al  features  of  the  various 
habitations  will  also  receive  proper  attention,  and  full 
opportunity  for  illustrating  them  will  be  afforded  by  the 
drawings  and  models,  while  constructive  details  will  also 
be  shown.  A  section  will  be  devoted  to  examples  of 
working  men's  houses.  The  special  attention  of  the 
manufacturers  of  iron  honses  should  be  drawn  to  the  fact 
that  such  honses  are  almost  unknown  in  Austria,  and 
that  rents  are  enormously  high,  while  there  exists  no 
suitable  accommodation  for  the  poorer  classes,  who  are 
compelled  to  live  nnder  disadvantageous  conditions  in  the 
city,  or  occupy  dwellings  far  ont  in  the  suburbs.  Ordinary 
building  Tnatwrials  are  eztremdjr  dear  (bricks  cost  from 
50s.  to  608.  per  1,000>,  and  there  appears  no  inclination 
to  construct  artimns  dwellings  for  the  benefit  of  that 
numerous  class.  Under  these  circumstances,  it  is  probable 
that,  not  only  would  English  manufacturers  be  doing  a 
good  service  to  Austria  by  sending  for  exhibition  a 
noniber  of  good  types  of  iron  buildings,  bnt  that  they 
would  also  create  for  themselves  a  large  and  lucrative 
trade  in  the  export  of  such  buildings ;  for,  on  account  of 
the  price  of  material,  iron  would  compete  easily  with  brick 
or  stone  structures.  There  exists  at  present  a  deficiency 
of  house  accommodation  in  Vienna,  and  without  doubt 
a  great  difficulty  win  be  found,  during  the  time  of  the 
Exhibition,  in  providing  for  the  crowds  of  visitors  who 
will  be  attracted  thither.  If,  therefore,  there  were  erected 
m  number  of  iron  house*  previous  to  the  opening  of  the 
Exhibition,  the  rents  that  could  be  collected  from  them 
would  more  than  cover  the  first  ontlay,  while  Austrian 
oapitidists  and  building  societies  womd  bis  thoroughly 
convinced  of  the  suitability  of  such  buildings  for  dwelling 
houses.  It  must  be  borne  in  mind,  however,  that  the 
structures  chiefly  required  are  not  large,  bnt  small  build- 
ings, wiUi  two  or  four  rooms,  adapted  to  the  requirements 
of  the  artisan,  which  shall  be  easily  transportable,  and 
afford  a  better  and  cheaper  accommodation  than  the 
Austrian  workman  is  now  able  to  command.  It  would 
be  of  considerable  service  to  the  whole  world  if  some 
building*  were  erected,  showing  the  proper  appliance* 
tot  eoo&omical  wanning  and  pemct  ventilation. 


C0SSB8POVSBIC1. 


REPORT  ON  MTTSICAL  IKSTRtTMErrSIXII 
INTERNATIOXAL  KXHIBITIOS  OF  vrJ 

SiK,— I  beg  yon  will  have  the  goodaeB  fcpaw 
to  state  that,  on  my  return  to  England,  I  fad  tit  ^ 
on  mnsieal  instruments  has  been,  ss  fir  u  I  aa 
cersed,  prematurely  printed.  By  a  maHn  iaiU 
proof  did  not  i«u;h  me  until  it  had  «m»M 
London  to  Paris,  Paris  back  to  Loaikm,iadAa>i 
Vienna. 

I  understand  that  a  special  issne  of  IhenpgAai 
International  Exhibition  of  167S  will  be  adtKa 
Society  of  Arts,  and  that  my  latest  contetiaMti 
then  adimted.  In  these  circnmatancea,  it  ii  nmmf 
for  me  to  enumerate  at  the  present  tiiM  tit  ira 
printer'*  and  other  errors  in  the  pubEMiqcex 

their  oorreetions. — I  am,  ic,  

Tna  RapOBTmn  on  UrsiciL  Isbews 

October  21st,  isix. 

THE  THBOUGH  EOUTB  TO  BDU 
Sm, — ^Ir.  Humann,  in  hia  letter  to  the  Ava'  ■ 
Society  of  Art$  of  18th  October,  has  tai»»* 
important  observations  on  the  question  of  te*?- 
route  to  India,"  which  haa  ao  long  beenii* 
Hr.  Hyde  Clarke  and  other  competeat  ssrtwt 
which  the  govemiaents  of  England  and  lis-'' 
against  their   own   interest)   have  nevtr  t^' 


_ow,  although  the  Ottoman   govaniMrt>' 
greatly  interested  in  such  a  line  etamBf  i&i^ 
nomoneextreme  tothe  other.andalaoiBottaii*^ 
mote  it,  it  must  be  borne  in  miod  that  Tnifarfa'*'-' 
her  hands  full,  and  her  eatcheqaar  i*  over-tariaa'^ 
the  Boamalta  and  other  lines  of  more  immiih*^ 
anoe  to  hraself,  for  strategic  and  govematatil^ 
to  feel  disposed  to  devote  all  her  eiiagie*to&«>^ 
whidi,  altar  all,  would  be  one  of  se«odaiy«I*^ 
to  Turkey.    ;lf  such  a  line  is  to  be  mi»*** 
convenience  of  England  and  other  Eai«p««*  "** 
to  put  them  in  oommanication  with  liidia,it  *  "^ 
that  they  should  oontribote  toward*  the  Mta  a  j^ 
struction,  in  the  same  way  that  Italy  and  0"^ 
tribute  towards  the  making  of  the  fitOstW*^ 
in  Swiss  tenttory.    Active  steps  shoaU  be  M*^ 
government  in  promoting  the  ^"'^^V^J^tL 
and  in  lending  its  support  by  gnaraatssiagF''"' 
required  capitid.  _  ._c_iw«» 

It  is  a  disgrace  to  our  boasted  crrilisatioBB*'^ 
communication  with  India  has  not  lonfcBUMJK* . 
lished,  and  I  am  inclined  to  tUnk  fiiat  "K«i°*|  " 
to  be  found  in  other  ooaatzies  besides  T«^-  "^ 
long  held  the  same  opinion  aa  Mr.  H'"'*f|'^, 
ad-nsability  of  making  railwaya,  in  the  &*  ""Ji 
cheaply  aa  poanble  in  all  new  cooBtrie*^  "^lUi!!^ 


a  through  route  to  India  in  I*aa  than  iva  yeM^' 


present  time. — I  am,  &a.,  ,    ,.; 

P.  La  KaTiFon»,J»-'' 
Mortals,  LoiB»UlDa.  IUl]r. 


MEAT  St?' 


THE  MALT  DUTIES  AND  THE 
Snt, — At  the  present  tim%  whsn  tb*  ^^ 


o(«*' 


i»  high,  and  the  difBcultyof  obtainmganBaajjr 

ia  getting  greater  every  day,  I  ventantol*'T|y 
members  M  oor  Sode^  a  few  facta,  to  wet  I  ■" 


I  take  first  the  following  eztEaotfiwA^^ 
«i(«arai  jSpwrty"! /otnia^  TOL  Tiii^P**!.** 
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aS(«/»wM»;page  74,  Mr.  R.  O.Pringle,  editor  of  the 
Xriik  Farmeri'  Gaxtlti,  writes  i— 

"  Mr.  Colman  aaid  that  it  is  all  very  well  to  tell  a 
farmer  to  keep  four  bnUocln  where  before  he  had  only 
three,  but  let  him,  before  he  thinks  of  increasing  his 
stock,  direct  his  attention  to  the  production  of  fo<^  for 
them.  This  Mr.  Oolman  showed  ooald  only  be  done  by 
increasing  both  the  acreage  and  the  quantity  per  acre  of 
his  root  and  green  crops."  What  prevents  him  doing 
this  f  The  malt  duty.  How  f  Why,  because  in  order 
to  do  with  economy  he  must  follow  the  four-course  shift 
or  system  of  agriculture,  in  which  barley  will  take  its 
legitimate  place,  and  a  cropof  barley  is  an  abomination 
to  the  Irish  agriculturist.  Why  ?  Because  the  ezoise- 
man  won't  allow  him  to  malt  it  for  feeding  his  stock 
without  taking  from  him  £70  out  of  every  £100  wortii  of 
barley  he  malts." 

The  author  of  the  "  People's  Blue  Book,"  page  929, 
says  :^-"  In  other  countries — in  Holstein,  in  Ho&nd,  in 
Denmark,  and  Germany,  great  profits  are  made  by  feed- 
ing stock,  with  the  aid  of  malt,  for  the  London  market ; 
bat  if  you  (in  Ireland)  do  so  (saysgovwnment)  you  must 
pay  ns  £70  on  every  £100  worth  of  barley  grown  on  your 
farms." 

"  Why  should  not  the  farmers  in  Ireland  feed  as  well 
as  breed  stock,  and  have  the  profits  now  pocketed  by 
Holland,  Benmark,  and  Germany  P  At  all  events, 
there  can  be  no  justice  in  preventing  their  being  put  on 
nn  equal  footing  in  the  trade  with  their  continental 
rivals.  It  is  only  the  malt-taz  that  prevents  it.  llie 
climate  of  Ireland,  from  too  much  moisture  and  too  little 
summer  sun,  is  not  suitable  for  growing  wheat  with 
profit,  and  the  best  paying  crop,  barley,  for  which  the 
climate  is  better  suited,  is  taxed  70  per  cent. ;  and  the 
pernicious  operation  of  the  tax  is  aggravated  by  levying 
it  at  the  point  of  production,  so  that  consumers  pay  more 
than  20O  per  cent,  prime  cost." 

Again,  a  very  eminent  agriculturist,  H.  Neild,  Esq.,  of 
Wortley,  Lancashire,  writes  in  the  Manehattr  Gmrier, 
August  21st,  1872,  under  the  head  "  Batchers'  Meat : 
How  Farmers  can  Increase  Supplies:" — "I,  together 
with  many  of  the  breeders  and  feeders  of  stock,  believe 
the  present '  comparatively '  high  prices  of  meat  afiect 
ourselves  as  consumers  equally  with  the  general  public, 
and  the  agitation  upon  so  important  a  question  is  by  no 
means  an  unreasonable  one."  It  b  a  great  mistake  to 
conclude  that  high  prices  result  in  large  profits  to  pro- 
ducers. The  true  source  of  profit  to  a  farmer  is 
abundant  supplies  with  moderate  prices.  I  venture  a 
confident  opinion,  confirmed  by  practical  experience,  that 
one  grievous  obstacle  to  a  more  abundant  and  cheaper 
supply  of  beef,  mutton,  and  dairy  produce  is  theimpolitic 
and  unjust  tax  upon  malt,  which  in  fact  is  a  tax  upon 
labour,  for  the  tax  is  levied  during  the  operation  it  under- 
goes. 

Myself  and  others  know,  by  praotioal  experience,  that 
beef,  mutton,  milk,  &c.,  con  be  produced  more  abun- 
dantly by  a  liberal  use  of  malt  as  a  condiment  with  other 
food  than  by  anything  else.  In  confirmation  of  this  I 
refer  to  the  appundix  to  the  Parliamentary  Committee's 
Beport  on  the  Malt-taz,  180S,  a  most  valuable  document, 
and  to  a  tabalor  statement  of  a  carefully-oarried-out  ex- 
periment by  that  eminent  farmer,  the  late  John  Claydon. 
His  experiment  was  with  23  bullocks,  and  extended  over 
half  a  year,  say  26  weeks.  Thny  were  divided  on  the 
same  day  into  two  lots.  Their  food  was  daily  and  regu- 
larly weighed  and  measured;  one  lot  was  fed  in  the 
ordinary  way,  the  other  had  non-dried  malt,  about  I4lbs. 
daily  for  13  weeks,  in  place  of  cake,  bean-meal,  &a. 
They  were  sold  at  the  same  time.  The  comparison 
showed  that  the  beasts  fed  with  malt  (of  course  apart 
from  the  duty)  cost  in  feeding  per  head  £7  16s. ;  those 
fed  with  cake,  bean-meal,  &c.,  cost  in  fbod  per  head 
£16  Is.  6d. 

Both  lots  went  to  the  butcher  at  the  same  time.  The 
bullocks,  which  cost  in  feeding  £7 16sj)er  head,  realised 
an  average  per  head  of  £26  2s.  2d.    The  others,  whose 


feeding  cost  £16  Is.  6d.,  realised  an  average  per  head  of 
£29  lOs.  9d. 

The  boasts  fed  with  the  malt  left  a  good  profit,  and  the 
others  a  large  loss.  Equally  convincing  facts  with 
reference  to  sheep,  &c.,  can  be  adduced.  I  venture  to 
state  that  when  we  can  have  fair  free  trade  in  untaxed 
malt,  many  thousands  of  pounds  now  annually 
wasted  by  farmers  on  spurious  compounds — cake  and 
feeding  stuff's — will  be  saved,  and  go  to  augment  the 
meat  supply  of  the  country;  and  give,  in  addition, 
security  to  the  farmer  for  the  capital  he  has  embarked, 
and  freedom  in  his  cultivation.  Only  let  him  have  &ir- 
play  inhis  race  of  competition  with  the  untaxed  foreigner, 
and  then  we  shall  have  found  the  true  way  of 
making  meat  cheaper,  and  producers  and  consumeii 
contented. 

The  above  are  startling  figures,  and  if  true  it  is  high 
time  for  the  people  of  this  country,  and,  in  fact,  all 
countries,  to  begin  to  think  on  such  matters. — I  am,  &c., 

Thomas  Bbioos. 

Rlohmend. 


THE  METTRAY  college. 

Sm, — During  a  recent  visit  to  Western  Fiance,  I 
endeavoured  to  see  this  well-known  juvenile  establish- 
ment, which  is  within  a  mile  and  a-half  of  the  railway 
station  nine  miles  north  of  Tours.  It  is,  I  ascertained, 
only  shown  to  the  public  on  Thursday  and  Sunday  in 
each  week,  and  as  the  day  of  my  visit  happened  to  be 
Tuesday,  I  could  only  see  the  exterior  of  the  college, 
from  which  view  I  gained  a  general  idea  of  the  interior 
arrangement,  including  a  church,  ship  with  masts, 
tasteful  edifices,  agricultural  enclosures,  and  neatly-con- 
structed walks.  At  the  time  of  my  visit,  a  fire,  which 
consumed  five  or  six  large  stacks  of  forage,  was  raging;, 
80  I  had  a  fair  opportunity  of  inspecting  the  whole  rank 
and  file  of  the  establishment,  besides  the  military  and 
firemen,  who  succeeded  in  saving  the  wheat  stacks.  I 
should  bo  glad  of  information  from  one  of  your  readers 
respecting  any  reliable  work,  in  French  or  English,  upon 
Mettray.  Neither  at  Tours  nor  Le  Mans  coud  I  learn 
anything  about  it. — ^I  am,  &c., 

Chb.  Cookb. 

London,  October  18Ui,  1872. 


IKDIAX   RESINS   AND    GUMS. 

The  progress  of  our  manufactures  and  chemical  indus- 
tries leads  to  increased  demand  for  gums  and  resins, 
which  are  only  received  in  any  quantity  from  two 
quarters,  India  and  Africa,  where  these  are  abundant 
and  labour  is  cheap.  In  soluble  gums,  Arabic,  &c.,  there 
has  been  a  small  increase  in  the  imports  in  the  lust  few 
years ;  but  notwithstanding  the  large  employ  of  dextrine 
and  gum  substitutes,  the  natural  gums,  at  moderate 
prices,  are  still  much  wanted  ;  of  the  various  lao  pro- 
ducts, for  which  we  are  solely  dependent  on  India,  th« 
supply  is  decreasing ;  and  of  the  resins  for  varnish, 
copal  and  kowrie  are  the  only  ones  of  which  steady  sup- 
plies are  maintained ;  animi  has  fallen  ofl'  considerably. 
In  view  of  the  growing  deficiency  in  the  supply  of  gums 
and  resins  for  commerce,  the  government  of  India  has 
set  on  foot,  through  its  efficials,  inquiries  as  to  the  yearly 
amountthatcouldbeobtainedofthe  more  easily  procurable 
kind  of  gums  and  resins,  and  the  price  p>-r  ton  at  which 
they  could  be  put  down  at  the  provincial  commercial 
centre  most  convenient  for  export  to  Europe,  or  for 
transmission  to  a  suitable  port.  The  exportation  of 
these  products,  and  especially  of  gums  proper,  has  only 
to  a  very  small  extent  engaged  the  attention  of  traders. 
They  are  now  generally  gathered  for  locul  consumption 
merely.  A  large  foreign  demand  would  develop  the 
trade  in  cdch  kind  to  an  immense  extent,  as  gum- 
producing  trees  are  abundant  all  over  the  provinces. 
We  have  not  all  the  replies  before  us,  but  from  the  re- 
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port  of  the  commissioners  of  tho  Central  Provinces,  some 
useful  facts  may  be  glouned. 

About  180  tons  of  dammur  or  ral,  at  from  160  to  190 
rupees  per  tqn,  could  be  put  down  yearly  at  Nagpur  or 
Jabalpur.  This  would  como  from  tho  district  of  Mandla, 
Bakghat,  Eaipnr,  and  Bilaspur.  Formerly,  a  good  deal 
of  ral  was  procurable.  It  is  easy  to  get.  The  hiUman 
selects  the  finest  trees,  hacks  a  circle  on  the  bark 
round  each,  and  removes  the  ral  when  formed.  This 
process,  though,  kills  the  tree,  and  entiro  forests  have 
been  destroyed  by  it.  Of  late  years  a  stop  has  been  put 
to  the  practice  in  tho  government  jungles,  and  hut  little 
ral  now  finds  its  way  into  the  market,  and  that  is  pro- 
cured from  the  Malguzari  jungles.  In  addition  to  the 
above,  a  large  quantity  could  bo  exported  yearly  from 
Sambulpur,  and  pat  down  at  t)iu  port  of  False  Point,  at 
135  rupees  a  ton.  The  vast  extent  of  sal  forests  {Shorea 
robmta),  government  and  zemindari,  in  these  eastern 
districts,  would  admit  of  enormous  quantities  of  ral  being 
produced,  were  there  a  call  for  it,  at  a  fairly  remunerative 
price.  The  hill  tribes  would  readily  carry  on  tho 
industry,  and,  could  they  be  induced  to  tap  the  trees 
judiciously,  tho  timber  would  not  suffer.  These 
provinces,  at  a  rough  guess,  could  readily  supply  29,000 
tons  of  stick  lac.  The  price  at  which  it  could  be  put 
down  on  the  railway,  and  a  part  of  it  at  False  Point,  is 
from  280  to  600  rupees  per  ton.  All  districts  pro- 
duce lao,  but  it  is  particularly  abundant  in  the 
eastern  ones.  Large  quantities  of  it  are  consumed  in 
tho  difierent  towns  in  the  making  of  bracelets,  &c.;  but 
most  districts  also  export  it,  to  a  greater  or  lesser 
extent. 

In  Jabalpur  Ihere  is  a  European  lac  factory  that  con- 
sumes most  of  the  lac  produced  in  the  district.  It  comes, 
too,  to  Jabalpur  and  Mirzapore  in  large  quantities 
from  Baipur,  Bilaspur,  Sasar,  and  Mandla.  In  the  last- 
named  district,  tho  Jabalpur  lac  firm  has  bought  the 
right,  for  the  next  three  years,  of  collecting  lac  in  the 
government  jungles,  fur  9J0  rupees  a  year.  In  the 
Sambalpur  distnct,  a  European  firm,  from  Mirzapore, 
has,  for  a  long  time,  held  pratically  the  monopoly  of  the 
lac  collection.  Burbampur  ami  Bombay  ri  ceive  supplies, 
though  of  less  quantity,  from  tho  Nartada  and  Nagpur 
divisions.  The  whole  exports  of  the  Central  Provinces 
for  the  year  1868-69  amounted  to  1,492  tons,  and  for 
1869-70  to  1,348.  Of  this  amount,  in  the  two  years 
respectively,  1,417  tons,  valued  at  386  rupees  a  ton,  and 
1,290  tons,  at  269  rupees  a  ton,  were  exported  to  Mirza- 
pore and  Central  India  ;  66  tons,  at  540  rupees,  and  S3 
tons,  at  350  rupees,  were  exported  towards  Bombay ; 
and  nine  tons,  at  205  rupees,  and  five  tons,  at  2-52 
rupees  a  ton,  were  sent  down  to  the  eastern  coast. 

Stick-lac  is  procurable  in  immense  quantities  all  over 
the  provinces.  In  years  of  excessive  heat  the  out-turn 
is  said  to  be  less.  The  low  price  at  present  paid  for  it 
hardly  repays,  it  is  said,  tho  cost  of  collection,  and,  in 
consequence,  much  that  is  in  existence  is  not  gathered. 
A  large  demand  at  agood  price— and  this  it  is  confidently 
expected  will  not  be  long  in  coming — would  call  all  this 
at  once  into  the  market.  Moreover,  by  inducing  better 
methods  of  cultivation,  collection,  and  cleansing,  it 
would  vastly  increase  the  supply,  which  would  be  limited 
only  by  the  extent  of  tho  demand  and  the  size  of  the 
forests.  Tho  valuable  industry,  too,  that  it  would  estab- 
lish would  tend  to  develop  the  resources  of  the  most 
backward  parts  of  the  Central  Provinces.  The  increase 
of  the  supply  by  artificial  propagation  thus  becomes  a 
subject  of  much  interest.  Major  Lucio  Smith  reports 
that  lao  is  found  abimdantly  in  tho  zemindarics  to  tho 
cast  of  tho  district  of  Cbanda.  The  inerusted  twigs  are 
broken  off  and  sold  by  the  Oonds  to  the  dealers  in  lao. 
The  people  believe  that  the  lac  insects  are  born  of  the 
morning  mist,  and  no  efibrts  are  made  to  propagate  them 
artificially.  But  were  there  a  large  demand,  the  rearing 
of  tho  insect  would  be  systematically  carried  on,  and  re- 
«ult  in  a  very  great  increase  of  the  product.  Mr.  Orant, 
the  Commissioner  of  the  Jabalpur  division,  states  that  in 


two  places  only  is  the  production  of  lac  assisted  bf  hsnc 
Agency  in  propagating  the  insect  from  tree  to  tne.  TV 
great  bulk  of  tho  lac  is  produced  without  any  sitiiidL 
assistance,  and  left  entir^y  to  the  unaided  exertioniof  tb 
insect,  and  its  migration  uom  tree  to  tree.  The  qsotici 
whether  it  would  pay  the  government  to  nnderttlce  tb 
establishment  of  lac-producing  tracts  of  forerti  is  cte 
which  naturally  suggests  itself  in  any  discnssioo  of  it 
increased  supply  of  resins.     On  the  practicability  <tf  i 
scheme  of  this  nature,  the  Deputy-Commissioner  qsots 
a  passage  from  a  letter  received  by  him  from  Mr.  IGckii, 
a  French  gentleman  of  some  scientific  attainments,  vht 
possesses  a  very  intimate  knowledge  of  the  fsrati  <i 
the  Jabalpur  and  Mandla  districts,  and  who  is  hioielf 
the  proprietor  of  a  large  tract  of  productive  forert  hsA 
in  the  latter  district.    Mr.  Michia  says  the  prodnctioB 
of  stick -lac  might  be  indefinitely  increased  in  the  Oeotnl 
Provinces,  if  more  attention  were  paid  to  the  rotriag  <i 
the  cocoons.    If,  instead  of  trusting  to  chance  for  tlu 
annual  propagation  of  this  valuable  insect,  «nd  idyiflj 
altogether  on  the  agency  of  birds  in  transfeniog  yooif 
bro<^  from  tree  to  tree,  without  which  Isc  woiud  tlto- 
gethcr  disappear  from  our  forests,  we  were  to  estsKal 
m  the  wilds  of  Balaghat  and  and  Mandla  lac  pisnts- 
tions  for  rearing  the  cocoons,  the  supply  would  be  fta- 
mously  increased.    Palas   {^Butca  frondon)  and  raws 
{Schleiehera  trijuga),  the  only  necessary  trees,  sre  fena 
in  great  abundance  all  along  the  whole  of  thst  lim  of 
country.    The  plan  suggested  by  Mr.  Micbisiff"'' 
feasible,  and  worthy  of  a  trial. 

The  Becjasal  l^Butea  frondna)  and  dhak  ]^f^ 
marmpium)  that  yield  kino  are  fairly  plentiWii  to* 
provinces.    At  present  there  is  no  demand  f«  '^ 
except  to  a  small  extent  for  medicine.    lo'S'  1^^ 
could,  if  required,  be  supplied  for  export.    The  "^\l 
Commissioner  of  Chanda  considers  that  100  tou  «»• 
easily  be  raised  in  his  district,  and  put  down  itf  <« 
Wurdha  railway  stations  for  120  rupees  a  ton.   B""" 
valuable  timber  of  the  Beejasal  would  suffer  '•T'"'^ 
cess  of  tapping  that  is  necessary  for  the  prodnctioBOf  *| 
resin.    Tho  Salai  tree  (Bonwellia  Ihuri/ert),  bom  rH^ 
gunda  ferna  is  produced,  is  as  abundant  as  anytiwa 
the  Central  Provinces.    At  present  but  litUc  of  th«  pm 
is  brought  into  market,  and  that  for  local  use,  Mi«7 
largo  quantities  could  be  readily  supplied.  The  tree  yi»^ 
the  gum  abundantly.     The  value  of  its  t''n'«"*''2 
little,  nor  is  it  injuriously  affected  by  tapping,   ri™ 
the  Chanda  district,  it  is  estimated  that  10,00atoM«»» 
be  put  down  yearly  at  the  Wurdha  railway  statiM  w 
100  rupees  a-ton.    In  tho  Narbada  valley,  i«  w™?  " 
brought  to  the  railway  for  160  rupees  (il")-    r".,^ 
Dikamali  resin  (obtained  from  the  Oardenit  lunit]  » 
conjectured  that  200  to  300  tons  could  be  •"""V"'?^ 
railway  from  the  Chanda  and  Bhandara  district*  W »^ 
100  rupees  a-ton.  ^j 

Some  4,600  tons  of  the  better  kinds  of  ?™^^. 
readily  be  supplied  on  the  Great  Indian  P*°^fji.«B» 
way  at  from  100  to  200  rupees  per  ton.  ^be  m  ^ 
{Shorea  nbiuta)  and  babul  {Aeaeia  "'■"^""^  *?Jffllb« 
vield  tho  best  gum.  Good  gum  is  also  procored  »" 
char,  her,  palas  {Butea  frondota),  saj,  ain  {^t"Jj^ 
sp.),  tendoo  {Diotpyrot  mtlanoxylon),  khsir  (.^^ 
catechu),  &c.  There  are  numberless  other  f°°'"i]^ 
trees,  the  gum  of  most  of  which  is  not  of  ^1  ^ 
value.  All  these  gums  are  readily  procuraW*  "^ 
districts  in  large  quantities.  But  the  iJ'n^rttfHU 
are  brought  to  market  so  mixed  np  togethw  ""^^  , 
impossible  to  distinguish  between  them,  or  '^  ^  }^ 
guess  at  the  amounts  of  the  different  sorts  "'"  ^^ 
supplied.  Gums  are  generally  collected  for  "^  ^^gfed 
consumption.  Small  quantities  are,  ^°^'^  u^tiit 
into  the  Berars,  from  Sagar  to  the  north,  sna  ^^^ 
Narbada  division  towards  Bombay.  ^'''"''^.^Ljii'iiiW 
or  so,  two  Bombay  European  firms  have  '^  J^go^ 
the  interior  of  tho  Nimar  district,  to  mske  '"^^^^ 
for  a  permanent  supply.  They  have  not  «B  If'jjkjjd  ij 
successful.    In  some  parts  the  Gonds  gain  »  u™"^ 
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gathering  gum,  but  the  price  is  so  loir  that  in  most  dis- 
tricts menBndthe  cutting  of  grass  and  sticks  much  moie 
profitahle.  As  a  rule,  women  and  children  arc  employed 
on  the  work.  In  Nimar,  their  wages  are  the  weight  of 
the  gum  collected  in  wheat,  or  double  its  weight  in 
j'otcari  (sorghum) .  A  large  demand  at  higher  prices  than 
those  now  offered  would  not  only  greatly  increase  the  out- 
turn, but  bring  into  the  market  a  far  superior  article.  At 
present,  as  has  been  stated,  all  kinds  are  gathered  pro- 
miscuoosly,  and  offered  for  sale  as  gum,  not  as  the  pro- 
duct of  any  particular  tree,  exceept,  indeed,  occasionally, 
when  the  gatherers  are  under  contract  to  supply  the 
dhoura  or  some  other  gum  for  medicine.  But  these 
pure  gums  are  procurable  in  very  small  quantities.  Not 
only  this,  but  the  gum  offered  for  sale  always  contains  a 
quantity  of  sund,  leaves,  and  bark.  Ko  attempt  is  made 
to  keep  it  clean.  It  is  gathered  carelessly  before  it  is 
sufficiently  dry  to  come  away  of  itself,  and  in  consequence 
pieses  of  bark  are  torn  off  with  it.  But  it  may  well  be 
questioned  whether  this  industry  would  over  become  a 
remunerative  one  in  these  provinces,  so  far  removed  from 
the  sea.  Gum-bearing  trees  grow  as  extensively  on  the 
sea-board,  where  facilities  for  export  are  much  greater. 


SILK  AND  THE  SILK  TBADE. 

The  Warehousemen  and  Lrapert   Trade  Journal,  in  an 
article  on  "  Silk  and  the  SUk  Trade,"  says :  — 

If  regard  be  had  to  the  amount  of  capital  invested  in 
the  silk  trade,  to  the  variety  of  articles  and  patterns 
made  from  silk,  and  to  artistic  merit  in  manufacture, 
France  unquestionably  takes  the  lead  of  all  nations. 
One  spcciiJ  advantage  pertaining  to  the  production  of 
silk  goods  in  France  is  that  a  large  proportion  of  the 
material  employed  issupplicd  by  the  country  itself,  though 
this  advantage  has  been  curtailed  for  many  years  by  the 
silkworm  disease,  which  has  led  to  a  large  importation 
of  the  silk  produce  of  China  and  various  other  Asiatic 
countries.  Ihe  leading  French  spinners,  who  necessarily 
require  a  large  quantity  of  cocoons  to  supply  their 
factories,  have  profited  by  Uie  active  and  intelligent 
agents  (graineure)  they  sent  abroad  at  the  outbreak  of 
the  disease  to  obtain  eggs  of  all  varieties  of  the  Bombyx 
from  countries  not  yet  visited  by  the  disease.  The  silk  crop 
of  France  has  been  so  far  brought  up  by  importations, 
and  the  elements  of  disease  so  eliminated,  that,  with 
favourable  seasons,  the  French  silk  crop  may  be  ex- 
pected to  reach  more  than  its  former  proportions.  The 
value  of  the  raw  silk  produced  in  France  may  be  set  down 
at  £8,000,000  per  annum,  or  nearly  half  the  amount 
supplied  for  home  manufacture  and  export  by  the  Chinese 
silk  rearers.  Italy  is  on  a  par  with  her  in  the  aggregate 
value  of  silk  production.  Algeria  has  of  late  years 
rendered  very  considerable  service  to  France  in  the  supply 
of  silk.  Whilst  the  cost  of  producing  silkgoods  in  France 
has  been  reduced  by  mechanical  inventions,  the  tendency 
of  the  raw  material  itself  is  to  higher  values.  The  truth 
is,  that  for  the  French  manufacturer  no  silk  in  the  world 
.•will  suit  them  so  well  as  that  produced  in  the  depart- 
ments. The  soft,  lustrous  beauty  of  the  beat  descriptions, 
the  combined  strength  and  suppleness  of  the  thread,  the 
careful  assortment  secured,  the  skilfully-conducted  pro- 
cesses of  throwing,  spinning,  &c.,  to  which  it  is  subjected, 
the  effect  in  appearance  ofa  small  quantity  in  combina- 
tion with  inferior  silks,  according  to  processes  that  have 
been  thoroughly  mastered,  combine  to  give  to  these  u 
special  value  for  all  purposes  of  utility  and  fashion.  In 
the  making  of  organzine,  the  artisans  of  Ardiche,  Drume, 
and  Vancluse  are  unrivalled.  The  ribbons  of  St.  Ktienne 
are  not  less  noted  for  their  workmanship  and  bright  and 
attractive  patterns  than  their  quality  of  texture,  due  to 
the  large  proportion  of  French  silk  entering  into  them. 
Lyons  owes  much  of  her  present  prosperity  to  the  extra- 


ordinary efforts  that  have  been  put  forth  to  augment  the 
supply  of  native  silk.  Turning  to  Italy,  we  find  that 
there,  as  elsewhere,  the  Jacquaru  luum  has  effected  quite 
a  revolution  in  the  supply  of  silk  goods.  The  jntroduc- 
tion  of  this  loom,  with  other  approved  inventions  bearing 
on  the  silk  industry,  gave  the  sign  for  the  inflow  of 
foreign  capital  into  Italy  for  the  production  of  fancy 
silks.  Italy  produces  silk  fabrics  of  superb  quality,  and 
infinite  talent  is  displayed  in  working  up  foreign  with 
native  silks.  With  France,  Switzerland,  and  England 
for  rivals,  Italy  must  depend  on  relative  cheapness 
and  taste  of  design  in  foreign  markets,  duo  regard 
being  had  to  quality.  Genoa  and  Turin,  Venice  and 
Florence,  worthily  maintain  their  ancient  reputation 
in  various  branches  of  silk  manufacture.  We  know  no 
more  pruGtablo  field  for  enterprise  than  in  the 
extension  of  the  silk  culture  in  Italy,  looking  to  present 
advanced  prices,  and  the  almost  absolute  certainty  that, 
whatever  the  recurring  fluctuations  incident  to  the  silk 
trade,  these  are  likely  to  be  maintained  for  years  to 
come.  High  prices  in  Europe  would  seem  to  have  no 
effect  in  stimulating  Chinese  production,  though  a 
corresponding  advance  is  made  to  buyers.  So  also  with 
Japan.  The  silk  jiroduced  by  Spain  and  Portugal  is  of 
the  annual  value  of  about  £900,000.  For  the  full  de- 
velopment of  the  silk-picco  goods  manufacture  in  Spain, 
her  stringent  tariff  must  be  relaxed  at  once,  to  admit  a 
larger  supply  both  of  raw  material  and  foreign  goods  of 
various  descriptions,  so  as  to  enlarge  the  basis  of  exchange, 
and  to  relievo  Spanish  silk  goods  from  the  export  duty 
which  prevents  many  descriptions  well  suited  for  foreign 
markets  finding  a  place  in  competition  with  the  produc- 
tions of  other  nations.  Switzerland,  in  her  silk  trado, 
continues  to  bo  distinguished  by  economical  workmanship, 
and  by  careful,  though,  perhaps,  too  little  varied  applica- 
tion of  her  pattern!*  fV>r  the  requirements  of  the  special 
markets  for  which  her  ^oods  are  destined.  She  makes 
no  figure  in  the  production  of  the  raw  material,  taking 
her  supplies  from  all  quarters ;  but  its  free  admission 
phces  the  Swiss  manul'acturers  on  a  close  equality  in 
this  respect  with  those  of  France  and  Italy.  In  view  of 
the  success  of  the  Viennese  manufacturers,  especially  in 
the  production  of  ribbons,  and  their  very  tasteful  appre- 
ciation of  what  is  excellent  in  design,  it  is  strange 
that  silk  itself  should  not  be  more  extensively  cultivated. 
The  whole  annual  product  of  the  empire  does  not  exceed 
in  value  £500. 

In  Germany  the  indnstrv  of  silk  is  manifestly  in- 
creasing. Besides  a  large  home  trade,  her  products  in 
velvets  and  velvet  ribbons,  and  other  silk  articles  of 
large  consumption,  find  profitable  markets  in  this 
country,  France,  and  the  United  States.  Great  care  is 
exercised  by  the  Prussian  manufacturers  in  the  selection  of 
suitable  silks  for  their  goods.  But  forcertain  fiscal  restric- 
tions the  production  would  be  still  greater.  Belgium, 
paying  more  attention  to  other  branches  of  manu- 
facture, still  produces  a  smaller  amount  of  silk  for  the 
homo  trade. 

Turning  from  Europe  to  the  East,  we  have  to  remark 
that,  of  the  numerous  varieties  of  silks  in  Japan,  the 
larger  proportion  have  never  been  permitted  to  reach 
European  countries.  This  restriction  on  the  export  of 
the  better  qualities  of  rare  silk  no  doubt  arises  from  tho 
action  of  tho  gfovomment  of  Japan,  always  most  jealous 
of  foreigners  and  of  any  increase  to  the  foreign  trado ; 
but  it  is  most  gratifying  to  find  that  the  supply  of  these 
bettor  qualities,  although  at  present  limited,  could,  imder 
more  liberal  government  in  trade,  bo  indefinitely 
increased.  Twenty-one  Japanese  provinces  produce 
silk,  chiefly  sent  for  salo  at  Osaka  and  Mako.  The 
approximate  annual  production  amounts  to  67,>)00 
piculs,  equal  to  13o,000  bales. 

China  will  probably  continue  to  be  for  ages  our  chief 
source  of  supply.  Throughout  tho  length  and  breadth 
of  that  vast  empire  the  culture  of  silk  is  a  domestic 
occupation.  The  large  supply  arises  from  the  multitude 
of  individuals  thus  engaged. 
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BOCIETT  l^OR  PROMOTTNQ  SCTENTIPIO 
INDUSTRY. 

The  formation  in  Manchester  of  a  Sodety  for  Promot- 
iag  Scientiflc  Indastrvis  adrocated  by  Mr.  Frank  Spence, 
of  the  Pendleton  Alum  Works.  In  a  letter  to  the 
Manehttttr  Ouardian,  he  says  of  the  proposed  society  : — 
^  "  It  will  deal  only  with  science  in  its  practical  applica- 
tions— in  the  selection  and  perfection  of  all  the  instru- 
ments of  production,  not  excluding  the  most  important, 
and,  just  now  to  many  a  manufacturer,  most  embaiassing 
of  them  all — the  worker.  Its  gatherings  will  be  a  re- 
nnion,  where  mutual  instruction  and  benefit  will  be 
derived  from  the  free  interchange  of  ideas,  where  in- 
dividual difficulties  will  be  solved  by  the  experience  of 
others,  and  where  the  latest  suggestions  of  industrial 
inp;enuity  will  be  subjected  to  the  valuable  test  of  free 
criticism  and  discussion.  The  advantages  of  communi- 
cation between  workers  in  the  different  fields  of  pure 
science  are  too  well-known  to  be  insisted  on;  the 
achievements  of  the  British  AssociaUon  will  at  once 
suggest  themselves  to  every  reader.  In  like  manner,  a 
society  of  the  kind  proposed  will  concentrate  upon 
iadostrial  problems,  and  bring  within  the  reach  of  all  its 
members,  the  technical  knowledge  of  the  engineer,  the 
chemist,  the  merchant,  the  political  economist — in  short, 
of  the  experts  in  every  branch  of  science  and  art.  The 
wide  variety  of  the  industrial  pursuits  of  this  neighbour- 
hood is  of  itself  almost  a  guarantee  for  the  success  of  the 
new  society.  A  moment's  reflection  will  show  how 
important  to  every  steam-user  in  every  section  of  the 
association  will  be  the  discussions  in  the  eDgineering 
section  upon  the  relative  efficiencies  of  different  kinds  of 
coal,  upon  firing,  consumption  of  smoke,  mechanical  use 
of  'slack,'  feed  water  heating,  prevention  of  corrosion 
and  explosion,  variety  of  boiler  (Galloway,  Howard, 
Boot,  Fairbairn,  Field,  French,  multitubular,  Cornish, 
&c.),  economy  of  high-pressure  steam,  '  cut  off,'  &c.  The 
aimjplo  fact  that  some  manufacturers  are  getting  twice  to 
thnce  as  much  power  as  others  out  of  a  pound  of  coal 
speaks  volumes  as  to  the  wasteful  and  utterly  unscientific 
character  of  the  arrangements  in  many  establishments ; 
and  it  is  little  exaggeration  to  say  that  such  a  state  of 
matters  would  not  outlive  the  discussions  and  exact  state- 
ments of  results,  which  the  society  would  exist  to  promote 
and  present  in  a  printed  form  to  its  members,  a  single  day. 
"  The  discussions  in  the  chemical  section  will  in  like 
manner  be  of  immense  value  to  the  engineers,  to  iron- 
founders,  colliery  proprietors,  cotton  spinners,  and 
manufacturers,  silk  manufacturers,  dyers  and  dye 
manufacturers,  bleachers,  ctdieo  printers,  and  their 
numberless  subsidiary  trades,  glass  manufacturers,  lime 
burners,  tanners,  waterproofing  manufacturers,  glue  and 
size  makers,  soap-makers,  oildoth  manufacturers,  agri- 
cultm-al  manure  makers,  &c.,  all  of  which  have  a  very 
extensive  development  in  this  district.  Other  sections, 
representing  (in  the  case  of  the  leading  manufactures) 
(iugle  industries,  will  doubtless  be  formed,  as  the  neces- 
■ity  for  them  arises,  and  the  other  sections  prove  too 
crowded  with  work  to  do  them  justice.  As  enough  has 
now,  I  think,  been  said  to  indicate  the  province  and  work 
of  the  new  society,  I  will  now  only  allude  to  one  or  two 
questions  which  are  most  likely  to  occupy  an  early  and 

Ciinent  place  in  its  discussions,  and  upon  which  it  is 
ming  absolutely  imperative  that  the  voice  of  Man- 
chester should  be  heard  by  the  House  of  Commons. 
Anything  more  pregnant  with  ominous  meaning  as  to 
the  future  of  inventive  progress  in  Britain  than  the 
following  facts  it  would  be  difficult  to  conceive.  I  take 
the  fignres  for  1868,  the  latest  year  accessible  to  me  while 
I  write.  In  the  United  States,  where  the  total  government 
ohargea  for  a  17  years'  patent  are  £7  48.  (the  fees  charged 
beinx  '  intended  solely  to  pay  the  necessary  expenses '  of 
the  large  staff  of  scientific  examiners  and  clerks),  there 
were,  in  1868,  13,378  examined  and  certified  patents 
Maled.    In  Oreat  Britain,  where  the  total  government 


charges  for  a  14  years'  patent  are  £175,  the  moAa 
sealM  during  the  same  year  (every  one  of  tltes 
unexamined  and  uncertified)  was  2,490.  Unda  & 
respective  systems,  during  the  ten  preceding  yean,  h 
number  of  American  patents  had  increased  160  fc 
cent. ;  the  British  only  27  per  cent.  A  kindred  qaeitia 
and  one  upon  which  many  Lancashire  inventor*  voiu 
like  to  see  speedy  action  taken,  is  that  of  Gama 
patents.  It  is  virtually  impossible  to  patent  anytliiii| 
in  Germany,  but  Germany  is  importing  &igliih  inno- 
tions  ad  libitum,  '  without  money  and  without  prica.' 
This  was  made  Tsry  clear  by  Mr.  Bessemer,  in  hii 
recent  evidence  before  the  Select  Committee  on  Fatenti; 
and  the  practical  result  of  it  all  is,  that  Gemum  at 
beginning  to  be  excluded  as  visitors  from  F.ngliiih  nuiii- 
factories.  This,  of  course,  is  revenge  rather  than  remnlr. 
and  it  will  be  for  the  new  society  to  consider  wheth«, 
in  view  of  the  great  importance  of  Germany  as  a  mirkii 
for  inventions,  some  steps  should  not  be  taken  to  conrinM 
Prince  Bismark  that,  in  the  end, '  honesty  ij  the  be< 
policy,'  and  that  it  might  be  wise,  if  nothing  else,  to 
alter  the  German  law. 

"  Aaprecedents  have  always  groatweightvitliEngluli 
minds,  a  word  or  two  in  conclusion  about  an  ajsocuBca 
which  has  raised  the  character  of  the  manofactnia  of  ia 
di8tri(;t  to  a  pitch  of  excellence  that  has  girestliemt 
world-wide  reputation,  may  not  be  out  of  pUct  Tb* 
Societe  Industrielle  de  Mulhouse — the  Jlanchater  U 
Alsace — was  organised  in  182d,iuid  itsobjectwaidecUW 
to  be  '  the  advancement  and  propagation  of  indBliT.  1/ 
the  assemblage  in  a  central  situation  of  a  gniiwak^ 
of  the  elements  of  instmction,  by  the  oomnioiaii'"" 
discoveries  and  of  remarkable  facts,  as  wellul>;>" 
initiation  of  original  investigations,  and  by  all  l!»  i*^ 
which  shall  suggest  themselves  to  the  members  ioowi 
to  ensure  its  prosperity  and  the  happy  resultJ  lo  'ii^ 
it  may  give  nso.'  In  carrying  out  thia  programiiK  t!« 
society  holds  regular  meetings,  at  which  papers  «rer*i 
and,  after  being  discussed,  published  in  the  BuHri^'  <* 
the  society.  No  hard-and-fast  line  has  been  tatm-  ^ 
the  genius  of  utility  is  conspicuous  thronghoat  the )m!j 
volumes  of  its  publications.  The  subjects  on  which  p«i«« 
are  read  are  singularly  diversified,  and  indaif  cMti 
upon  mordants,  cotton,  fuel,  motive  power,  rBilwiyl 
gas,  prevention  of  accidents,  average  length  of  Wf" 
Mulhouse,  hours  of  labour,  workmen  s  homes,  tc-  !*• 
Society  has  aided  in  the  establishment  of »  workmen  i 
club,  founded  a  school  of  art,  instituted  kctoM.™ 
offers  no  less  than  141  prizes,  some  of  them  of  cwuuw- 
able  money  value,  for  the  solution  of  various  indo«tnil 
problems.  This  prize  system,  by  the  way,  seems  ootw 
altogether  unadapted  to  English  modes  of  woriaB?.  ■>' 
all  events,  premiums  appear  to  bo  a  very  powerful  um- 
live  to  progress  in  matters  agriculturaL  It  may  w  '■"* 
in  this  the  counties  are  simply  in  advance  of  •J""™ 
If  the  plan  were  adopted  here,  and  a  mere  tiiie  (^  »" 
public  spirit  shown  in  its  support  which  diitiia'™* 
Sir  Joseph  Whitworth's  endowment  of  technical  '<i<""^ 
ships,  there  would  be  little  fear  of  any  difficully  »•  •" 
the  '  ways  and  means.'  Another  thing  to  wh»>  ■?• 
Mulhouse  Society  early  directed  its  attention  «*  "* 
formation  of  a  technological  library,  and  this,  of  ««* 
will  be  a  very  important  ieature  of  the  ^^r^ 
Society,  the  generally  expressed  want  of  suchscolwW" 
being,  in  fact,  one  of  the  first  matters  that  »nj  to  R*"" 
its  considei-ation.  .   ^i 

"Amongst  other  institutions,  the  Mulhouse  Sw^ 
also  osUbfished  a  cabinet  of  natural  history  mi  «»rj 
dustrial  museum.  But  it  is  unnecessary  to  ib'-^  ..  , 
further  details ;  suffice  it  to  say  that  the  >^ 
Industrielle  de  Mulhouse  is  universally  "•^".""^^^ 
to  have  been  of  immense  service  to  the  '"'"'"'''"'^'T— 
Alsace ;  and  any  Lancashire  calico  printer  will  in^  ^ 
out  in  adding  that  their  specialties  in  printing  «« 
unequalled  quality,  and  famed  throughoot  the  »*|^ 
It  remains  for  Lancashire  to  learn  in  tin^-rV^Tii 
which  has  been  taught  by  this  society.   E"<l«i« 
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pouring  in  from  all  quarters  that  the  manufacturers  of 
the  Continent  are  rapidly  making  up  the  vantage  ground 
•yre  had  gained,  and  every  day  makes  it  clearer  that  we 
are  heavily  h>tndicapped  in  the  race.  Opposed  by  their 
cheaper  labour  (far  too  cheap  to  admit  of  the  huge  ex- 
penditure on  narcotics  which  is  demoralising  so  many 
of  our  own  workers) ;  by  their  rapidly-increasing  out- 
put of  coal,  the  fuel  being  now  in  many  cases  cheaper 
than  our  own  ;  and,  lastly,  by  their  carefuUy-edncated 
•working  class  (so  well  schooled  in  the  case  of  Saxony 
that  every  man  in  the  country  can  read  and  write), — 
opposed  by  such  elements  in  the  struggle,  Lancashire,  if 
ahe  is  to  hold  her  own  during  the  next  ten  years,  will 
now  have  to  put  forth  a  supreme  effort  to  foster  and 
stimulate  what  is,  after  all,  her  only  real  and  lasting 
■owrce  of  material  prosperity — industrial  soienoe." 


LABOUR  IN  BELaHTM. 


In  consequence  of  a  circular  addressed  by  Earl  Oran- 
Tille  to  her  Majesty's  Secretaries  of  Embassy  and 
Ziegation,  and  to  her  Majesty's  Consuls  from  whom 
reports  on  the  condition  of  the  working  classes  had 
been  received,  a  further  volume,  containing  additional 
particulars  have  been  presented  to  Parliament.  The 
concentration  in  a  convenient  focus  of  such  informing 
comparisons,  for  the  use  of  the  emigrant,  operative,  and 
the  political  geographer,  is  no  less  than  an  event  in  the 
history  of  social  science.  Amongst  the  sum  of  experiences 
and  inquiries  thus  gained,  Mr.  Consul  Grattan,  in  his 
review  of  the  condition  of  the  working  classes  of  Belgium, 
speaks  more  particularly  of  certain  circumstances  affect- 
ing the  interests  both  of  capital  and  labour  which  had 
I  occurred  in  Antwerp.  Up  to  a  very  recent  period,  the 
i  industrial  movement  had  produced  only  isolated  and 
I  partial  strikes,  resulting  either  from  a  diminution  of 
I  wages  or  from  a  stoppage  of  work  in  factories  and  work- 
shops. The  fault  lay,  to  a  certain  extent,  with  the 
employers  of  labour  themselves.  The  Belgium  manu- 
facturers, having  tho  powerful  competition  of  England 
and  Germany  to  contend  with,  and  being  sometimes 
burthened  by  an  accumulated  stock  of  unsold  fabrics, 
wore  occasionally  compelled  to  have  recourse  to  the 
expedient  of  reducing  wages  or  of  stopping  work,  to  the 
great  detriment  and  ruin  of  the  working  population. 
Strikes  and  disturbances  were  the  result,  and  these 
formed  the  origin  of  the  subversive  movement  which 
culminated  in  the  subsequent  agitations  of  the  Inter- 
national. The  Belgian  manufacturers,  to  their  credit  it 
may  be  said,  have  in  general  always  endeavoured  to 
conciliate  the  interest  of  the  working  class  with  the 
exigencies  of  the  time ;  and  it  may  be  affirmed  that, 
within  a  few  yean  past,  there  has  been  a  rise  in  wages 
of  about  2fi  or  30  per  cent.  Kevertheless,  the  operatives 
are  far  from  being  satisfied,  and  their  demands,  on  the 
contrary,  are  increasing  day  to  day.     Strikes  have  taken 

Cse  in  the  different  industrial  centres.  The  movement 
become  an  organised  one.  The  social  question  has 
assumed  a  visible  shape  and  form,  and  has  asserted  itself 
distinctly  and  categorically,  and  the  situation  has  become 
all  the  more  serious,  that  at  this  moment  thousands  of 
artisans  are  enrolled  into  unions  which  are  believed  to 
be  affiliated  to  the  International,  and  blindly  obey  the 
orders  they  receive  from  leaders  who  are  for  the  moat 
part  unknown  to  them.  The  most  notable  strike  has 
taken  place  amongst  the  cigar- makers.  There  are,  it 
appears,  in  Antwerp  about  45  to  60  establishments 
exclusively  devoted  to  the  manufacture  of  cigars,  and 
employing  altogether  about  10,000  worbnen  and  ap- 
prentices. The  wages  of  a  worlnnen  amount  from 
25  to  95  fr.  a  week,  and  those  of  the  ap- 
prentices 6  fr.,  which  are  deducted  from  the  wages  of 
the  workmen.  These  apprentices,  termed  penpttitrt, 
are  children  from  ten  to  fourteen  yews  of  age,  whoso 
business  it  is  to  prepaie  the  dgan,  that  is  to  say,  to 
naka  the  inner  roU|  th«  workmui't  teak  being  tlM  mor* 


difficult  and  complicated  one  of  completing  the  cigar  by 
means  of  the  exterior  leaves.  The  preparatory  labour 
thus  performed  by  these  poupetiert  tends  very  consider- 
ably to  diminish  and  simplify  the  work  done  by  the 
men,  and  leads  to  a  proportionate  increase  in  the  pro- 
dnctive  power  of  the  factory,  and  hence  it  follows  that 
the  manufacturers  attach  great  importance  to  having 
this  preliminary  work  performed  by  children  or  ap- 
prentices, who,  by  this  means,  also  acquire  a  knowledge 
of  the  trade,  and  become  ultimately  available  workmen. 
The  artisans  required,  independently  of  a  reduction  of 
the  hours  of  labour,  that  the  wages  of  the  poupt'iert 
should  be  paid  by  the  manufacturers,  without  deduction 
from  their  own  wages,  and  that  the  poupetier  should,  in 
fact,  be  employed  by  the  manufacturers,  whereas,  accord- 
ing to  the  system  hitherto  prevailing,  eveiy  workman 
brought  his  own  poupetier,  for  whose  work  he  was  re- 
sponsible. They  at  last  went  further,  and  their  demands 
embraced  the  eventual  dismissal  of  the  poupetiert.  The 
masters  were  obliged  to  yield,  so  that  in  some  of  the 
principal  establishments  thepou;7«<t'«r<havealmoBt  entirely 
disappeared,  and  will  not,  it  is  said,  be  replaced,  and  the 
hoars  of  labour  have  been  reduced  from  eleven  to  nine 
and  a-half  hours  a  day.  Work  has  been  resumed  in  all 
the  factories,  but  the  Antwerp  cigar  trade  has  received 
a  serious  blow,  and,  as  far  as  cig-.irs  of  ordinary  quaUty 
are  concerned,  it  would  appear  that  the  native  manu- 
facturers are  no  longper  able  to  make  head  against  foreign 
competition. 

Amongst  the  causes  that  militate  against  the  well- 
being  of  the  working  classes  of  Belgium  are  low  wages, 
want  of  prudence,  habits  of  intemperance,  unsatisfactory 
relations  between  masters  and  workmen,  insalubrious 
dwellings,  and  absence  of  home  life.  Their  case  is 
forcing  itseK  upon  the  attention  not  only  of  the  philan- 
thropist, but  of  the  politician,  and  efforts  are  being  made 
to  influence  the  opinions  of  the  industrial  classes  by  edu- 
cational agencies.  Lectures,  intended  especially  for  the 
benefit  of  the  artisan  class,  in  which  the  questions  treated 
were  handled  with  all  the  freedom  of  modem  philosophical 
thought,  were  sought  to  be  counterbalanced  by  iiwtitn- 
tions  founded  under  conservative  influences,  and  actively  ' 
patronised  by  the  clergy.  Various  establishmenta  of 
this  kind  spring  up  in  different  parts  of  Belgium,  chiefly 
in  the  leading  industrial  districts,  and  have  led  to  the 
formation  of  a  leagiue  termed  "  La  Federation  des  Soci^t^s 
Ouvriers  Catholiques  Beiges,"  having  its  principal  seat 
and  centre  in  the  town  of  Louvain.  The  AJitwerp 
working  men's  school  {Eeole  iTOuvriert)  which  re- 
presents the  views  of  the  league,  was  founded  in 
1864.  Its  organisation  is  the  following: — An  ad- 
ministrative council,  consisting  of  six  members,  viz., 
the  president,  treasurer,  director,  secretary,  and  two 
inspectors,  is  charged  with  the  supervision  and  direction 
of  the  establishment.  Instruction  in  the  various  branches 
is  given  in  Flemish.  The  classes  assemble  every  even- 
ing from  8.30  to  9.30  p.m.,  and  are  thus  sub-divided  :^ 
Two  classes  of  Flemish,  five  classes  French,  two  classe* 
English,  one  class  German,  three  classes  mathematics, 
and  one  class  industrial  drawing.  Each  course  embraces 
two  hours  of  study  per  week,  with  an  interval  of  some 
days  between  each,  so  that  the  pupils  may  have  time  to 
prepare  their  tasks  at  home.  The  experience  acquired 
in  this  school  has  hitherto  demonstrated  that  mathe- 
matics, including  in  that  term  arithmetic,  form  the  most 
useful  branch  of  study  for  working  men,  inasmuch  as 
their  principal  deficiency  lies  rather  in  the  want  of  cal- 
culating power  than  in  quickness  of  apprehension.  At 
certain  periods  of  the  year  games  are  set  on  foot,  prises 
being  awarded  to  the  successful  competitors.  A  saving 
bank,  under  the  control  of  the  workmen  themselves,  is 
also  attached  to  the  institution,  by  which  means  ths 
men  acquire  experience  in  the  management  of  their  own 
affairs,  and  a  salutary  influence  is  thus  established  among 
them. 

Amongst  ths  praiisworthy  efforts  mads  of  late  yssrs 
•t  Antwsip  to  smslioratf  tbs  condition  of  ths  indostrid 
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clasaes  mny  be  named  an  asgoctiition,  termed  in  the 
Flumiah  langa^go  "  Volkskring,"  or  society  for  the 
promotion  of  gymnastics  and  other  athletic  exercises 
amongst  the  people.  The  instruction  given  is  based 
upon  the  most  approved  modem  principles,  and  embraces, 
in  addition  to  the  various  athletic  exercises,  elementary 
anatomy,  studied  firom  the  skeleton,  and  from  large 
coloured  drawings,  which  convey  a  clear  and  distinct 
idea  of  the  parts  lectured  apon,  as  well  as  physiology. 
Various  public  exhibitions  take  place  during  the  year, 
and  in  the  summer  months  excnrsions  are  made  into  the 
country,  and  to  the  various  small  towns  within  the  pro- 
vinces, where  opportunities  are  afforded  to  the  members, 
who  carry  with  them  the  necessary  gymnastic  apparatus, 
to  display  their  proficiency  and  skill.  Conformably  to 
the  scientific  system  of  instruction  pursued,  the  exercises 
are  varied,  so  as  to  suit  the  physical  requirements  of  per- 
sons exorcising  each  particular  trade  or  occupation. 


HOIES  0¥  COKMEBCE  A¥0  IBADS. 


Germany,  Fimnoe,  and  England  compete  for  the  sup- 
ply of  carpets  to  Chili,  Peru,  and  other  of  the  Spanish 
American  States.  Those  most  in  demand  are  small 
fringed  carpets,  of  a  yard  or  a  yard  and  a-half  square, 
which  the  femalea  take  with  them  to  church  to  kneel  on. 
The  patterns  preferred  are  lively  colours  for  the  designs, 
and  green  and  red  for  the  ground.  The  value  of  those 
imported  into  Chili  averages  £6U,U00  a  year.  Last  year 
(1871)  the  value  reached  more  than  £80,000. 

Tlif]  iliacovery  of  ilia  argentiferous  strata  of  Caracoles 
in  the  list  vent  or  tv»o,  has  given  a  great  impetus  to 
micing  industry  in  Chili,  insomuch  that,  in  August 
last  year,  the  popiilntian  at  this  new  centre  reached  3,000. 
Acconljng  td  scmntifio  reports,  the  mines  situated  on  the 
provintiiJ  department  of  the  littoral  on  the  northern  fron- 
tier of  ChiU,  near  the  territory  of  Bolivia,  is  of  an  extent 
of  more  than  twclvo  leagues,  and  is  the  most  important 
ttrgcntifi'tous  discovery  made  in  the  last  thrpo  centuries. 
The  rich  mines,  so  well  known  in  Chili  and  Peru,  of  Cha- 
TLsrcitlo,Trea  Frintos,  and  others,  are  but  small  ramifica- 
tions from  Cararales,  which  is  their  central  point.  The 
working  of  the  numerous  mines  of  Caracoles,  imperfectly 
iw  they  have  beea  yot  explored,  have  yielded,  up  to  the  1st 
of  August,  1871,  SiJO.OOO  marcs,  which,  at  £2  the  marc, 
gives  n  totfll  value  of  £440,000.  Chili,  besides  this,  con- 
tains deposits  of  gnld,  copper,  cobalt,  nickel,  lead,  and  coal. 
The  exports  of  nitmte  of  soda,  which,  from  1830  to 
1S55,  bad  only  rt;ai:Ut.'d  to  406,602  tons,  has  attained  to 
enormous  proportions.  In  the  six  months  ending  Ist 
July,  1871|  1,8-59,493  cwts.  were  shipped,  and  the 
quantity  will  attain  still  larger  proportions  with  the 
facilities  of  transport  which  the  railway  from  Iqniqua 
to  Korea  will  furnish  when  completed. 

The  history  of  the  coal  trade  of  the  XTnited  States 
ftimishes  the  most  striking  evidence  of  its  rapid  progress. 
Previous  to  1820,  the  year  in  which  coal  mining  com- 
menced, there  were  very  few  factories  and  workshops, 
no  railroads,  and  almost  no  steam  vessels  in  the  United 
States.  Since  that  date  manufacturing  establishments 
have  sprung  up  in  all  directions  with  amazing  rapidity, 
thus  creating  a  demand  for  fiiel.  The  following  shows  the 
progress  of  anthracite  coal  mining  in  PennsylTanio.  The 
total  production  of  coal  during  1820  was  366  tons;  1830, 
174,734  tons  ;  1840,  864,479  tons;  1860,  8,368,899  tons; 
1860,  8,618,123tons;  1870,15,849,899;  1871,16,113,407 
tons.  The  production  in  1872  promises  to  be  larger  than 
in  any  prenons  year — the  total  production  for  the  year 
up  to  September  21,  being  14,133,173  tons,  against 
10,120,784  for  the  corresponding  period  of  last  year, 
being  an  increaseof  4,012,389  tons.  i 


The  export  of  alfa,  or  esparto,  for  paper-nakin;,  {n 
Algeria,  which  commenced  with  450  tons  ia  Is-l 
reached  46,000  tons  in  1871,  this,  at  an  avoigs  olii 
francs  the  100  kilogrammes,  gave  a  total  valu :' 
£240,000.  Owing  to  the  high  price  which  cqaitoh 
attained,  efforts  have  been  made  to  bring  the  laaretofb 
dwarf  palm,  which  is  abundant  in  North  Airiet,  a 
use  for  paper-making  ;  but  the  greater  qaaatitf  i 
chemicals  required  and  the  larger  amount  of  wute,  a 
insuperable  difficulties  at  present  to  its  extension. 

Although  there  has  been  a  gradual  decline  is  Ht 
exports  of  the  precious  metals  from  Saa  Ftandaco  m  it 
last  few  years,  the  production  of  gold  seems  to  tw  ftirlj 
sustained.  The  mint  and  treasury  of  the  mina  of  Um 
north  and  south  received,  in  1870,  £8,712.611  Beriing, 
made  up  of  £2,830,597  in  ingots  of  silver.  £i,M.iU  a 
bars  and  gold-dust,  and  £1,572,897  in  coin.  The  tolJ 
exports  of  coin  and  specie  from  San  Fiancisoo  in  Hro 
amounted  to  £6,596,630,  and  there  has  been  %  gmful 
decline  since  1866,  whon  £8,872,830  was  shipped.  Atwrt 
£2.000,000  came  to  England,  £1,000.000  «u  test  to 
China,  and  £2.688,000  went  to  the  eastern  ports  of  tb 
Union.  The  total  value  of  the  exports,  bj  i«t  and  Und, 
of  the  State  was  £4,569,630. 

Besides  other  silk  mannfocturee,  Irish  poplint  >" 
largely  in  &vour  in  California,  and  English  jof^d 
agreeable  patterns  and  colours,  ore  finding  Uia:  nj 
extensively  into  favour. 

The  following  important  letter,  bearing  on  fcAw 
of  the  French  treaty,  has  been  addressed  to  in  ftf^ 
Office  by  the  Manchester  Chamber  of  Commaw.ii'W 
to  a  letter  of  Lord  Enfield,  asking  the  opiiKBiiftlu 
Chamber  on  the  proposals  of  the  French  Govenmol'- 
"  Chamber  of  Corameroo,  Manchratw,  Ocl.U,!'^ 

"  My  Lord,— In  reply  to  your  lordship's  commiEx*- 
tion  of  the  7th  instant,  the  directors  of  this  Omnba  H 
again  to  record  their  unqualified  objection  to  tlie  »• 
position  of  any  increased  duties  of  a  protectirc  chinra 
on  cotton  fabrics.  In  1870,  a  deputation  of  this  Qi™'** 
stated  before  the  EnquSte  Parlementairc,  then  littagu 
Paris,  that  the  existing  duties  under  the  tsriffof  18« 
were  already  so  high  as  to  preclude  thepo«»ibiIitTW"T 
but  the  most  insignificant  exports  being  mad"  i"  ^o"" 
staples  from  this  country ;  and  that,  in  fiict,  on  po- 
duccre  were   actually  subject   to  French  «"»P*J°^ 
Though  an  unusual  amount  of  trade  was  ^^''Jt.? 
theyear  1871,  owing  to  the  complete  exhanstiniofw™ 
in  France  during  Uta  war,  the  namul  oosdition  of  tu 
trade  has  again  asserted  itself,  and  this  Q'»"'*J,T* 
accord   support  to  a  scheme  which,  '""^".'T^f 
pretence,  imposes  additional  buideni  on  a  '™''i'*Y; 
taxed  out  of  existence.    Th«  directors  consider  two 
impossible  to  estimate  the  amount  of  cotton  whio"^ 
into  various  fabrics  with  an  aconiaoy  ■■fi"?"' ''fj-. 
basis  of  a  consistent  and  tnutworthy  tarift  ■r^—. 
deavouring  tocompassthis  difficulty  tBefaMn«W|''|J^ 
posed  new  treaty  have  naturally  emd  on .''•f*!^ 
tection.  ManyinBtancescouldbeoitedofthist»»^Vj 
it  may  be  sufficient  to  refer  to  the  lass  of  »*'»"*jj^ 
compensatory  duty  on  which  would  amount  to 
per  lb.,  while  the  tax  sought  to  be  imposed  CO  m 
cleaned  cotton  is  6.16d.  per  lb.    As  1001b.of«>«<«  ^ 
required  for  the  production  of  801b.  of  ^"^jg, 
apparent  that  the  proposed  mode  of  l'^y^^"L,. 
would,  in  this  instance,  still  further  ino*^  *"  ^ 
tion  already  accorded  to  the  French  Vr^^g^n, 
attempt  also  made  to  impose  a  special  ta^i  "4 "JJE^cui 
that  called  "compensatory,"  on  Turkey  i«d|«» 
have  no  other  aim  but  the  protection  of  a  certsB^r- 


ment  of  French  indu'str}'. 

"  One  of  the  ttrongoat  obiecuons  ^J^^nTiii  Ik* 
tariff  on  cotton  goods  under  the  treaty  of  '°°:."to  b» 
its  complicated  method  of  application ;  ^^j^ 
regretted  that  the  new  scheme  presents  s  fiaua;r2;;. 


to  the  already  too  numerous  olaasifioattoos. 
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-would  hare  attached  little  valae,  as  far  as  the  industry 
of  this  district  is  concerned,  to  a  renewal  of  the  old  tariff 
on  cotton  goods.  They  cannot,  therefore,  concur  in  the 
imposition  of  still  higher  duties,  accompanied  by  a  loss  of 
the  commeroial  and  flsoal  freedom  of  this  country. 
^nally,  the  directors  Object  to  the  sacrifice  of  principle 
involred  in  endorsing  the  commercial  policy  of  M. 
Thiera,  and  they  share  the  conviction  entertained  by  a 
large  majority  of  the  French  Chambers  of  Commerce  and 
the  French  commercial  public,  that  the  tax  on  raw 
materials  will  do  little  or  nothing  to  reli«vn,  even 
temporarily,  the  financial  embarrassments  of  France ; 
and  that,  by  lending  countenance  and  support  to  its 
imposition,  the  government  of  this  country  would  viol.ito 
those  principles  of  free  trade  and  sound  commercial 
policy,  by  the  observance  of  which  alone  thpy  believe 
tiie  true  and  ultimate  prosperity  of  nations  c;in  be 
secured. — I  have  the  honour  to  be,  my  lord,  your  lord- 
ship's obedient,  humble  servant, 

"  HvoH  Mason,  President. 
"  Hanclmt«r  Royal  Eicbangs." 

A  letter  has  also  been  received  from  M.  Michel  Chevalier 
by  the  chamber,  on  the  same  subject,  in  which  ho  says 
that  the  chamber  had  not  yet  replied  to  thti  inquiries 
which  he  had  made,  which  he  interpreted  to  arise  from 
the  difficulty  they  experienced  in  presence  of  the  strongly- 
expressed  resolution  of  the  chamber,  and  the  opinion  so 
suddenly  adopted  by  the  government  in  giving  its  sup- 
port to  the  protectionist  policy  of  M.  Thiers,  after 
having  opposed  his  views  in  the  remarkable  dcspatchi's 
and  notes  of  Lord  Granville  on  the  subject.  In  1859 
the  government  of  Great  Britain,  by  its  extremely  liberal 
offer,  decided  the  policy  of  France,  which  then  Khook  off 
the  yoke  of  extreme  protection,  and  aecepted  the  principles 
of  free  trade,  in  the  belief  that  her  example  would  be 
followed  by  the  whole  of  Europe.  Having  been  present 
at  the  conference  with  Mr.  Gladstone,  which  was  arranged 
bjr  Mr.  Cobden.  he  could  say  that  Mr.  Gladstone  gave 
him  authority  to  bear  to  Napoleon  III.  the  extremely 
liberal  proposals  which  wore  then  adopted.  Mr.  Glad- 
stone now  thought  it  right  to  approve  of  that  which  was 
opposed  to  his  jjolicy  of  1859,  and  facilitated  the  carrying 
out  of  plans  which  wore  calculated  to  throw  back  Prance 
under  her  protectionist  policy.  He  was  entirely  ignorant 
of  the  motives  that  had  worked  this  sudden  change  in 
the  opinions  and  policy  of  the  Prime  Minister.  He 
desired  to  know  whether  the  chamber  adhered  to  the 
adverse  resolutioa  which  it  h^  passed  in  September 
last. 


OSVIXAL  |rOTB9. 


Indmuity  to  Aeqnltted  Friaon«rt. — ^A  novel  proposal 
has  been  made  by  a  member  of  the  General  Council  of 
the  Seine,  H.  Lesage,  to  the  effect  that  all  persons  who 
shallhave  been  charged  with  any  offence,  and  imprisoned, 
and  who  shall  be  acquitted  on  trial,  shall  be  entitled  to 
damages  for  the  nofoonded  charge  and  fiilse  imprison- 
ment! 

The  Lnoifer  Xonopoly  of  Frsaoe. — ^The  government 
has  granted  a  monopoly  in  the  manufacture  of  Incifer 
matches  to  a  society,  of  which  M.  Jules  Yignal  is  the 
representative,  and  which  has  raised  a  capital  of 
£1,600,000  for  the  purpose.     The  company  is  to  pay  the 

Csmment  annually  the  enormous  sum  of  16,300,000 
cs  (£652,000),  besides  a  portion  of  the  profits,  which 
is  given  in  terms  too  ambiguous  for  quotation.  The 
retail  prices  are  all,  as  a  matter  of  course,  fixed  by  the 
terms  of  the  contract,  and,  as  these  are  much  higher  than 
previously,  the  sums  in  qnestion  become  natnruly  a  tax 
on  the  public.  Another  and  serious  feature  in  this 
arrangement  is  the  revolation  of  the  whole  trade,  and 
the  di^lacement  of  the  whole  of  the  capital  now  employed 
by  handieds  of  imeJl  and  large  makers. 


Kew  French  Kail  Contract. — The  following  is  the 
accoimt  given  of  the  now  contract  for  the  conveyance  of 
the  French  mail  between  Dover  and  Calais.  MM.  Clob- 
sattel  and  Churchward,  whose  contract  has  expired,  re- 
ceived a  subvention  of  £7,600  per  annuih  from  the  French 
Post-office.  When  tenders  for  the  new  contract  were 
invited  only  three  contractors  presented  themselves, 
Messrs.  Clebsattel  and  Co.  demanding  an  annual  sub- 
vention of  £4,960 ;  M.  Worms,  £6,798,  and  M.  Eugfene 
Lecompte,  £6,980.  These  three  proposals  all  exceeding 
the  maximum  fixed  by  the  government,  there  was  no 
result,  and  un  Bgroement  was  finally  entered  into  with 
Messrs.  Miignier  and  Mul  ird,  who  offered  to  undertake 
the  Service  with  a  grant  of  £4,000  per  annum,  the  lat^ 
contractors  declining  to  accept  a  lower  sum  than  that  set 
down  in  their  tender.  The  contractors  have  to  deposit 
the  sum  of  £8,000  by  way  of  security.  Of  course 
these  arrangements  only  uQ'ect  the  morning  or  French 
mail. 

French  Naval  School  of  AppScation. — It  ha^  long 
been  the  practice  in  the  French  navy  to  send  oijf  the 
young  aspirants  on  voj-ages  of  instruction  in  a  y^ssul,  or, 
rather  in  vessels,  which  have  successively  borne  the  time- 
honoured  naiiio  of  Jean  Bttrt.  Two  years  since,  it  was 
proposed  to  disrontinue  this  practice,  but  the  suggestion 
was  overmled,  and  the  present  government  has  continued 
the  old  practice.  The  Jtan  Sort  is  announced  to  start 
from  Brest,  with  its  complement  of  young  aspirant^,  be- 
tween the  5lh  and  10th  of  this  month.  The  route  selected 
for  the  present  year  is  by  the  Canary  Islands  to  TeneiiQu, 
thence  to  Dakur,  in  Senegal,  Bahia,  Rio  Janeiro,  and 
the  Cape  of  Good  Hopo,  returning  to  Lisbon  about  the 
20th  of  April ;  thus  the  future  officers  of  the  navy  will 
make  a  voyage  of  six  months'  duration,  and  visit  some  of 
the  most  remarkable  points  of  the  globe. 

System  of  Embalming. — M.  Gaunal's  system  of  em- 
balming by  injection,  described  in  Let  Univart  as  simple, 
easy,  and  inexpensive,  an  improvement  on  the  ancient 
and  costly  system,  neither  producing  fear  nor  repugnance, 
chanced  to  be  seen  in  that  paper  by  M.  de  Quilen,  in- 
ducing him  to  leave  directions  that  after  his  death  his 
body  should  be  embalmed  by  injection.  His  bod^, 
which  was  admirably  preserved,  was  visited  by  all  Puns, 
and  the  method  adopted  for  embalming  it  by  M. 
Audigier,  at  once  became  popular.  M.  Gaunal's  plan 
was  to  open  the  jugular  or  carotid  artery ;  his  successor, 
M.  Audigier,  neither  opens  artery  nor  vein.  He  intro- 
duces his  preserving  liquid  through  the  mouth  into  the 
larynx,  pouring  it  through  a  funnel,  and  when  he  has 
made  about  two  glasses  full  (a  half-litre)  penetrate  into 
the  organism,  the  corpse  is  surrounded  with  a  vegetable 
powder,  impregfnated  with  the  same  liquid,  in  the  midst 
of  the  tomb.  Not  only  is  the  preservation  complete, 
but  the  body  becomes  completely  mummified,  and  ac- 
quires a  hardness  which  may  be  compared  to  wood  or 
stone ;  the  skin  retains  the  colour  it  had  at  the  time  of 
death,  and  the  features  preserve  their  natural  expression. 
But  what  is  most  astonishing,  this  wonderful  preserva- 
tion is  produced  in  deal  coffins,  badly  fitted,  badly  joined, 
placed  in  a  damp  situation,  in  contact  with  atznospherio 
influences  of  all  kinds.  These  facts  are  stated  in  the  official 
reports  of  very  competent  and  very  conscientious  medical 
men.  In  all  experiments  which  have  been  tried,  bodies 
preserved  on  M.  Audigier's  plan  have  remained  pre- 
served for  one  or  several  years,  and  the  official  reports 
are  unanimous  in  acknowledging  that  such  an  easy 
method  of  embalming  is  of  great  utility  to  the  public ; 
familira  may  like  to  have  the  bodies  of  their  relations 
brought  from  foreign  lands ;  the  bodies  of  unknown . 
persons  can  thus  bo  preserved  for  identification ;  bodies 
destined  for  dissection  can  be  kept  from  decomposition. 
Audigier's  method  of  embalming  is  exclusively  carried 
on  in  Paris  by  M.  Bayle,  Rue  Caumartin,  who,  out  of 
respect  to  religions  societies,  offers  to  embalm  gra- 
tuitously all  priests  or  members  of  religions  orders^  either 
male  or  female,  who  die  in  Pari8.d  by  VjOOQIC 


944: 


JOUBNAL  OP  THE  SOCIETY  OP  ARTS,  Notbmbwi  1,  1872. 


Effaoti  of  th«  War  on  the  Commerce,  Ste.,  of  Tranea. 
— Official  retama  and  statistical  works  are  beginning  to 
throw  light  upon  the  hitherto  conjectural  statements 
relative  to  the  real  effects  of  the  late  war.  According 
to  offioial  returns,  the  revenue  produced  hy  the  Customs 
duties  and  indirect  taxes  during  the  first  eight  months 
of  the  present  year  has  been  549,000,000  francs,  against 
489,000,000  francs  in  the  corresponding  period  of  1869. 
The  total  value  of  goods  imported  into  France  during 
the  same  period  has  been  2,329,000,000  francs,  against 
1,966,000,000  francs  in  1869.  The  total  amount  of 
precioos  metals  imported  has  been  305,000,000  francs, 
against  434,000,000  francs  in  1869.  The  total  value  of 
exported  goods  has  been  2,339,000,000  francs,  against 
1,940,000,000  franca,  and  of  precious  metals,  1,480,000,000 
francs,  against  204,000,000  francs  in  1869.  The  increase 
in  the  amount  of  goods  imported  is  attributed,  in  part, 
to  the  impending  increase  in  the  rates  of  duties.  The 
Annuaire  tie  FEeonomie  Politique  et  de  la  Staliatique,*  by 
M.  Block,  aided  by  several  other  well-known  economists, 
presents  ns  with  ail  the  known  facts  carefuUy  arranged. 
In  the  first  place,  France  has  lost  by  the  war  more  than 
3,000,000  acres  of  land,  and  1,697,228  of  its  former 
people,  the  numbers  being  derived  from  the  census  returns 
of  1866.  To  this  have  to  be  added  89,000  officers 
and  men  killed  on  the  battle  field,  or  who  died  in  the 
hospitals,  and  an  equal  number  estimated  to  have  suc- 
cambed  to  the  effects  of  cold  and  privation.  The  mere 
monetary  loss  in  this  case,  says  a  journalist,  cannot  be 
estimated  at  less  than  £400  per  head  for  each  trained 
soldier,  for  the  negroes  of  Louisiana  cost  more  than  that 
before  the  emancipation.  This,  however,  is  rather  a 
fanciful  calculation.  The  above  sad  total  of  slaughter  is 
made  up  as  follows  : — 26,000  perished  at  Forbach, 
Beisohofien,  Bomy,  Gravelotte,  St.  Prevat,  and  around 
Uetz  in  September  and  October;  10.000  fell  around 
Sedan ;  the  army  of  the  Loire  lost  22,000  men ;  that  of 
Bourbaki,  7,000 ;  General  Faidherbe,  3,500 ;  and  Gari- 
baldi, 1,600  ;  the  sieges  of  Strasbomrg,  Belfort,  Fhals- 
hourg,  &c.,  cost  the  lives  of  2,000  only ;  that  of  Paris, 
17,000.    The  monetary  losses  are  set  down  as  follows : — 

Contributions  paid  by  the  varions  depart- 
ments, in  round  numbers  and  in  francs . .  39,000,000 
Taxes  imposed  or  collected  by  the  enemy  62,000,000 
Value  of  other  requisitions  made  by  ditto  327,000,000 
Estimated  losses  by  fire  and  other  causes  141,000,000 
Value  of  papers,  furniture,  &o.,  taken 
without  requisition 246,000,000 

The  total  being  set  down  at 822,000,000 

To  the  above  are  to  be  added  the  losses  to  Paris,  which 
are  set  down  as  follows : — 

Losses  caused  by  the  war,  about  2,000,000 

, ,     caused  by  the  communal  insurrection  6, 000,000 

„     by  fire  and  pillage 60,000,000 

Damage  done  to  municipal  buildings 20,000,000 


Total     88,000,000 

Larger  totals  than  this  have  been  given  for  Paris,  but 
this  has  arisen  from  the  fact  that  the  word  Paris  has 
been  used  carelessly  for  the  whole  department  of  the 
Seine.  In  this  account  the  two  are  kept  separate.  The 
total  money  losses  stand  as  follows : — 

Francs. 

Department  as  above  822,000,000 

Paris   88,000,000 

Cost  of  the  war  proper,  about 3,000,000,000 

Indemnity 6,000,000,000 


Total    (£356,400,000)    8,910,000,000 

The  effect  of  all  this  on  the  budget  is  shown  in  the  esti- 
mates fori  873,  thcexpenses  being  set  down  at  2,388,000,000 
franca,   and  the   receipts   requiring  579,000,000  francs 

*  OaUlaumln  tt  Cte,  PulH    llmo.    mi, 


(£23,880,000)  of  new  taxes  to  balance  the  accomit.  Tat 
new  taxes  include  both  direct  and  indirect  (liiei,ii> 
former  being  placed  on  hones  and  carriagn,  claim 
billiards,   stamps,   and  registration  fees,  nilws;  fa 
postage  of  letters,  &b.,  the  latter  on  coffee,  tea,  Oft 
ooooa,  chicory,  potable  liquors,  tobacco,  mineral  oik  ic 
other  articles,  as  well  as  on  navigation.    What  vill  bt 
the  effect  of  all  these  taxes  on  importation,  exportuia. 
and  consumption,  it  is  quite  impossible  even  to  goal; 
and  when,  in  addition,  we  look  at  the  other  taxs  to  \t 
laid  on  raw  materials  and  general  imports,  the  fiuuiil 
prospect  is  dark  indeed.    Lastly,  the  annual  chiige  on 
the  consolidated  debt  in  France  is  stated  (by  the  editors 
of  the   Annuaite)    to    be    about    1,050,000,000  fruct 
(£42,000,000).    For  the  working  of  the  oewtsxa,  isd 
the  effects  of  the  new  import  duties,  we  mut  nit  urn 
time,  but  as  movement  is  a  fair  representatirs  of  tndti 
and  commerce,  the  condition  of  the  omnibm  oonpu/ 
becomes  an  important  matter.     The  receipts  of  the  com- 
pany this  year,  at  least  during  the  first  six  montlis,  ban 
never,  even  in  the  case  of  the  lines  of  the  great  boule- 
vards, reached  the  maximum  amounts  before  the  vv, 
while  on  several  lines,  someofthemespedillycoinBiHtM 
such  as  those  from  the  Bourse  and  the  docks,  tbe  }<» 
amounts  to  forty  and  fifty  francs  per  omnibtu  per  dieo. 
The  number  of  omnibus  riders  during  the  fint  lulf  of 
the  present  year  six  millions  was  less  than  dnra?  Il* 
same  period  of  the  year  1870.     A  diminution  in  tl«  w 
of  cabs  might  be  ascribed  to  reasons  of  economy.  W  » 
Paris,  where  there  are  not  yet  any  really  arbuminj* 
and  where  everybody  uses  the  omnibus,  the  mbw&JH 
off  in  the  receipts  of  the  company  can  scaraJj  wo^ 
anything  else  than  a  diminution  of  business 

Standard  Xetre  and  Kilogramme.— H.  'T."**^ 
announced  officially  to  the  Academy  of  Snencal'' 
adoption  of  the  metre  and  kilogramme  by  the  I"'^"' 
tional  Commission,  and,  further,  that  a  mixtnn  ol  W 
parts  of  platinum  and  10  parts  of  iridium,  fonmn?  m 
most  durable  composition  known,  has  been  lelectai  w 
the  standards,  which  will  be  tested  by  the  moetngoitW 
rules  that  science  can  supply.  The  congrea  ""?" 
pressed  the  desire  that  a  permanent  commiesion  "» 'T*' 
members,  selected  from  varions  countiies,  ."'"""vT 
appointed  to  carry  the  above  determination  '"'"3]^ 
It  is  proposed  that  a  spemal  building  shall  be  cobiIiwim 
to  contain  the  standud  metre  and  kQc^mnme.  v^ 
proposed  to  make  at  once  thirty  copies  at  the  ^"^ 
metre  in  the  French  archives,  and  than  to  *J*' J": 
average  of  these  as  the  standard ;  it  is  not  "'"'SfJS, 
the  differences  will  amount  to  so  much  s>  "" J'rL^ 
part  of  a  millimetre,  or,  in  round  numben,  the  M)""' 
of  an  English  inch. 


XXKriHGS  FOB  THS  ZSSUIHe  WZO. 

MoK Koy»l    Institution    of  Briitih   Architeots,  8-    "f** 

Addren  liy  th*  Preeident.  ^^^ 

Boyal  IntltaUon,  «.    Otneral  HontUr  '''^'•ibM 
Society  of  EDgineera,  »J.     Mr.  Hemy  P«"T.  "^ 
Haven,  and  its  New  Pier  Works." 

IMJL 

Toss  ...Society  of  Biblical  Archeology,  »*-  'l,!!!;-  i» 
adjourned  discoasion  upon  "Israel  in  WfJ-,  .f, 
Henry  Fox  Tallwt,  "On  an  Anyrisn  f'V'^ttt 
Henrjr  Fox  Talbon  "  On  tl»  BeUfio««JJJ^^4, 


Aesyriaoa,  No.  II."    4.  Profe»r  Dop*'*!^  Cd 
Tomb  of  Jacob  at  Shccliem."     6.  ^'-J^Ln 
"AT  Conjugation  such  a«  «l«tsin  A*J"*  ,^15, 
b*  a  character  of  eariy  Bhcmite  S|«eeb  l'^^gtn 
foond  in  the  Hebrew,  Pbenlclaii,  Aianwc  •" 
Langnagea."  ».«rf«si**' 

Zoological  Bodely.  H.  1 .  The  Secretary,  B^(j^ 
tlons  to  the  Soeiety-i  Menagerie.  1  Df^-  T^MII*^' 
"On  PlalyfttlMa,  a  new  ft"""' ..'!Ll25«' 
3.  Meters.  A  O.Butler  and  H.  Drew,  "  <>■ '""'^ 
oollected  by  Dr.  Van  Patcen  in  Coala  Elea- 

Tans Llnn««n,S.     1.  Mr.  T.  H.  Pom,  "<>■'•?  io««r 

New  Zealand  (Xtrcpia  eratrMMi.  Ontlj  ^^^^ 
Dickie,  "  Oo  tba  bade  dareloped  <»  I""*  "  "^ 
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losmal  of  i\t  Sonets  of  %tis. 


No.  1,043.    Yok  XX. 


FRIDAY.  NOVEMBER  8,  1872. 


Jalm-MtrttI,  ddtlplU,  Urndm,  W.C. 


AinrOUlfCEHEBrTS  BT  THB  COtTHCII. 


XZAXISAIIOHS,  1873. 

The  Programme  of  Examinations  for  1873  is 
now  ready,  and  may  be  had  gratis,  on  applica- 
tion to  the  Secretary. 

The  following  8ubject«,  which  were  in  the 
Programme  for  this  year,  do  not  appear  in  that 
for  1873 :— 


Motrical  Syvtsoi. 
Mensoiatioit. 
Domestic  Boonomy. 
Geography. 


Latfn. 

Elementary     Moiictl 
Composition. 


The  Final  Examinations,  in  1873,  will  be 
held  on  the  evenings  of  the  :22nd,  23rd,  24th, 
«nd  25th  April.  The  Time-table  has  been 
arranged  as  follows : — 


T  U  K  I  0  1  T, 

t9iidApr<l, 
FraBTtolO|>,m, 


ArttliaMtlo, 
Florlealtan. 


WiDRCtDAT, 

asnl  April, 
ftomTtolOp.m. 


Theory  111  Muio. 
English  HUtorjr 
Oerman. 
Bpuiiita. 


Tbdkrdit, 

Mth  April, 
PronltolSpim. 


F  R  I  D  1  r, 

Mth  April. 
lyoiaTtoiSpim, 


Political     Eoo- 

nomy, 
l^ivncri. 
PraitwdVcgs. 

t*bl«  Caltora. 


B  'Ok-keapliig. 
Englbh     Ltn- 

IuHm. 


FusiT,  3Stb  April,  t  to  f  p.m.— Dlotatlon. 

The  Elementary  Examinations,  held  by  the 
District  Unions  and  Local  Boards,  for  which 
papers  are  famished  by  the  Society,  are  fixed 
for  the  4th,  6th,  and  6th  March. 

Full  details  in  reference  to  the  Examinations 
•re  given  in  the  Programme,  copies  of  which 
shonld  be  applied  for  to  the  Secretary  of  the 
Society  of  Arts,  by  all  intending  to  come  forward 
M  candidates,  or  otherwise  interested  in  the 
Ezsminations.  

■XrBSOBIFTIOn. 

The  Michaelmas  snbscriptiona  are  dne,  and 
should  be  forwarded  by  cheque  or  Post-office 
order,  crossed  "Oontts  and  Go.,"  and  made 
payable  to   Mr.  Samael    Thomas    Davenport, 

Finaucial  Officer. 


IRTXairATIOKAI.  EXHIBinOV,  1872. 

The  Ooanoil,  having  been  informed  that  He' 
Majesty's  Commidsioners  do  not  intend  to 
publish  reports  on  the  different  departments  of 
the  Exhibition  of  the  present  year,  and  looking  to 
the  great  importance  to  Arts,  Manufacturer,  and 
Commerce  that  these  annual  displays  should  not 
pass  away  without  some  record,  have  decided  to 
undertake  that  duty,  and  for  this  purpose  have 
engaged  the  services  of  gentlemen  specially 
skilled  in  the  subjects  of  the  several  sections, 
to  prepare  such  reports,  for  publication  in  the 
Society's  JouriuiL  '1  he  Coanoil,  however,  de- 
sire it  to  be  understood  that,  in  publishing 
these  reports,  they  do  not  necessarily  adopt  all  the 
views  expressed  in  tUem,  which  most  be  taken 
as  those  of  the  writers  only. 

The  following  is  the  seventh  and  last  of  the 
series : — 

INDIAN  COTTON  AT  THB   INTBBNATIONAL 
EXHIBITION. 

The  Intenuitional  Exhibition  of  1872,  the  programme 
of  which  included  raw  cotton,  and  erorything  oon- 
neoted  with  cotton  minafoctore,  appeared  to  offer  aa 
excellent  opportunity  for  bringing  together  a  complete 
c<^eotion  of  the  cottons  grown  in  loditi,  and  of  ills 
articles  manu&ctured  therefrom ;  and  of  iBwtrating 
at  the  same  time  the  measares  adopted  during  tte  last 
few  years  by  the  Indian  government  to  improTa  the 
cultivation  and  nreparation  of  the  staple,  and  to  aaaiat 
the  trade  in  thia  moat  important  article  of  Indiim 
produce. 

Considerable  interest  was  taken  in  the  sobjeot  by  the 
late  Earl  of  Mayo,  and  careful  inBtrnctions  were  issued 
by  his  goTemment  to  the  oeDtnl  and  local  committees 
appointed  in  India  to  forward  the  views  of  her  Majesty's 
Oommissioners  for  the  Intemationnl  Exhibition,  and  to 
render  the  collection  as  perfect  as  possible.  'Xbe  tesult 
is  the  large  array  of  Indian  raw  cotton,  together  with 
specimens  of  everything  connected  with  the  cultivation 
of  the  plant,  its  preparation  for  market,  and  the  varions 
proceaaes  of  the  mano&ctore  in  India  of  thread  and 
clo^,  exhibited  in  the  West  Quadrant  adjoining  iiko 
Albert  Hall,  specially  assigned  by  her  Majesty's  Com- 
misaionen  for  the  purpose. 

It  is  proposed  in  the  present  paper  to  give  a  brief 
sketoh  <k  the  cultivation  of  the  cotton  plant  in  India, 
and  to  notice  Ae  chief  points  of  intetest  in  this  col- 
lection. 

Owing  to  climatic  and  otiier  inflnencas,  the  staple  of 
Indian  cotton  is  unfortunately  short,  and  not  so  well 
adapted  to  spinning  as  American,  Egyptian,  and  other 
sopefior  varieties.  Until  the  commencainent  of  the 
American  civil  war,  and  the  consequent  scarcity  of  cotton, 
the  demand  for  "  Snrata,"  as  Indian  cotton  waa  generally 
called,  was  comparatively  small,  both  in  the  United 
Kingdom  and  on  the  continent  of  Europe.  The  year 
186^  however,  saw  the  manafactnren  glad  to  get  almost 
any  description  of  cotton  for  their  mills,  and  then  came 
a  gre^  demand  for  the  despised  Sorats,  at  prices  &r 
beyond  the  native  cultivator's  wildest  hopes.  Although 
the  quantity  that  up  to  that  time  had  found  its  way  to 
Europe  was,  comparativdy  speaking,  inoonsidarabla^ 
cottom  had  always  been  ndtivated  on  a  large  scale  in 
India,  chiefly  fur  local  consamption,  and  for  exportatioa 
to  China  and  elsewhere.  The  crop  is  one  well  adapted 
to  the  soil  of  many  of  the  more  fertile  provinces  of  India, 
and  is  well  understood  by  and  popular  among  the 
peasantry.  The  consequence  of  the  irreatly  enhHuctil 
prict'S  offmjd  for  tb"  proJno"  was  «  rt>ni  uk  iMc  oxt"ti«ion 
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of  the  culCivulioQ  of  cotton  throughout  Indiiif  eicL^odipKiiiud 
by  thti  withdriiw.i]  of  HQme  quHiititit^fi  imm  loi^l  cunmiiup- 
tioa.  It  ifl  not  vf3ry  ea^y  to  oollvct  at^curiitd  at^tlifitics  of 
the  area  uiiJer  cotton  cultivation  throughout  all  the  pro- 
vinciia  un<J  prosiileiicieBiD  ludiii.  In  some  cuees,  the  ruturnB 
prepared  are  merely  rough  eslimateB,  but,  on  tho  whole, 
they  give  a  fiiir  ideit  of  the  effect  on  ihe  oultinitioD  of 
the  Eudden  rise  in  the  price  of  cotton.  Thus,  for  insUince, 
in  the  Cuntral  Provinces  of  Indi  i  the  nreit  under  cotton 
cultivHtion  in  tho  yeur  1862  Wiui  375, UUO  acres.  In  the 
year  ISfiA  it  roau  to  6@D,000  acrei ;  iind,  although  of 
Tcoent  yean  thu  oulti  nation  has  followed  the  pricey  and 
lug  00  mew  hilt  (aUt-n  off,  tbero  uro  stiU  about  GUU,000  aerua 
Bown  with  cotton  in  thoao  provincoa.  In  tho  adjoining 
diatriet  of  the  Berars,  in  whii'h  some  of  tho  beat  Indian 
oMton  is  gruwn,  thti  proportion  of  incretiao  was  hardly 
leM  than  that  noticed  above,  and  the  stima  may  be  »iid 
o(  thn  liXteiuiiuD  of  cultt  ration  in  the  Bombay  PreEidancy. 
The  following  table  shows  approaimately  the  area  lowli 
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liottles,  and  a  Urge  number  of  them  will  hereifut '» 
iinalysed,  with  a  view  to  ascertain  the  clats  of  nuei- 
ment  which  ought  to  be  returned  to  the  land  a% 
shape  of  manure,  with  a  view  to  an  increaae  iik 
produce.  The  sort  most  common  throughout  the  Mft 
(growing  tracts  of  Western  India,  and  on  which  tbe  h 
cotton  is  produced,  is  the  "  regnr,"  or  "  black  cotton  xi.' 
of  the  Deccan,  which  stretches  from  tho  WesUan  Co« 
to  the  centre  of  India,  near  Nagpore,  where  it  meets  lii 
lighter  soil  which  covers  the  sandstone  formation.  Tbt 
"  regur  "  is  thus  described  in  Ansted'a  "  (Jeology,"  psjt 
343 : — "Its  colour  is  bluish  black,  greenish,  or  dark  puj. 
It  forms  into  a  paste  with  water,  and  gives  a  cluyey  odosi. 
It  absorbs  moisturo  rapidly,  and  parts  with  it  in  di;  ui 
hot  weather.    Its  thickness  varies  from  three  to  ibost 
twenty  feet.      It  is   cultivated  very  easily,  yieUing  t 
rotation  of  crops,  consisting  of  cotton  sad  two  lri«li(i 
com.    It  rarely  requires  to  be  left  fallow,  and  denaaiii 
but  little  husbandry,  although  for  the  last  1,9M  jaa 
this  soil  has  continued  in  cultivation  withoat  nunon, 
retaining  the  utmost  fertility. 

The  following  is  an  analysis  of  the  "  regar,"  taken  bm 
the  same  authority : — 

Silica «M 

Alumina *>■* 

Carbonate  of  lime M^ 

Carbonate  of  magnesift  Wt 

Oxide  of  iron  I* 

Water  and  organic  matter  ''" 


Total 
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3,000,000 
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13,890,000 
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7to,ooct 


W,000 

10,000 


380,000 
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ISO,000 
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wiib.  cotton  in  tho  aerveral  provinces  and  presideniues 
of  India,  with  the  yield  roughly  calculated  in  bales  at 
400  lbs. 

Thb  Ohisi'  Soma. 

It  will  be  aeva  from  the  foregoing  tablo  that  the 
average  qtinntity  of  cotton  produced  on  an  acre  of  land 
vuies  is  different  parts  of  India.  This  of  oooraa  do- 
pndl  very  much  en  the  soil ;  and  this  brings  us  to 
HMMllection  of  the  (ihisf  cotton-growing  soils  of  India, 
which  forma  the  fint  dinsion  of  tho  annexe  devoted  to 
Indian  cotton.  Tbe  oollection  is  very  large,  and  includes 
a  great  variety  of  ([leciiDens  sent  by  MeBarB,  FttiiGerald 
and  Torry,  tho  bonorary  setretariea  of  the  Bombay 
Oenuoittee,  illustrating  the  chiuf  sails  of  the  llombuy 
F^«ridep<7,  and  by  Mr.  Dunliip,  the  honorary  •ecrplary 
of  Ura  fisrara  t'omoiitteu,  abowing  tho  tluia  of  land  on 
which  cotton  is  grown  in  theaa  provincea.  Thcae 
{.•simeti*  Mt  f(«secf*d  tit  aii^tigUt,  ^laas-stoj^iHasd 


Several  specimens  of  this  soil  are  shown  infeiffl"' 
lion.  In  a  sample-box,  sent  by  Mr.  Dnslo)  t«  »• 
Beran,  samples  of  t^  black  cotton  soil,  siii  tM  ^ 
soils,  from  rich  Uaok  moqld  to  hwd  bt»U  m" 
exhibited. 

Haxubu. 

He  leoond  division  of  the  colleotion  shows  tt*""?" 
in  use  in  India  for  fertilising  the  soil  on  which  "•^JJ 
is  grown.  The  Indian  culUvator  is  shrewd  «W»^'r 
thoroughly  appreciates  the  value  of  msams.  W  ■ 
highly  cultivated  tracts,  where  cotton  is  ^"^^^""jj 
scarce,  and  cow-dung,  which  would  otherwise  bjnw^ 
to  the  soil  as  manure,  is  universally  used  for  ""■  ^ 
quantity  of  manure  available  is  thus  saisll.  *«" 
tempU  have  been  made,  of  recent  y«"^to  b«^ 
artificial  manures  or  fertilisers,  which  have  '*' "J 
with  so  much  success  in  America.  Aipscin«o«o» 
these,  distributed  by  the  Cotton  Supply  AwiwW" 
Manchester,  is  exhibited  in  the  collecuon.  lt»"^ 
posed  as  follows : — 

10  parts  soluble  phosphate. 
S  part*  sulphate  of  ammonia. 
S  parts  nittat*  of  soda. 
4  parts  Pemviaa  goaao. 

The  ingredients  promise  well  for  the  """il^^-rt 
exhausted  soils.  As  yet  ttie  results  of  Uw  g*^ 
trith  thsM  manures  hawa  not  been  »W7.**"\  m 
qaent  upon  the  unfavourable  ssasons  dnnag  »■"  u 
wore  tried.  Much  attention  was  paid  to  "•"^.i 
the  late  Earl  of  Mayo  and  by  Sir  Bsynonrfa^ 
the  late  Governor  of  Bombay.  In  India,  l>o*sW|^ 
cannot  be  used,  as  a  rule,  irithont  a  "•J*  ^^j. 
water,  and  in  the  cotton  diitrieto  the  qnestita" 
tion  is  yet  in  its  in&ncy. 

IXPLBMBNTS  USBD  «)K  PkXPABP«»  *"*  **  . 

A  complete  set  of  the  instruments  ns'jIj'lGIiJ 
the  soil  is  next  shown.  The  manner  inw^^j^jj^ 
plemenU  are  worked  is  fflustrsted  by  a  "'^.j'gAd^ 
prepared  by  J.  Lookwood  Kipling,  »«-?!^  fa  *• 
Art,  IBombay,  and  by  :photogniphs  slh«W»  •/ 
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several  local  committeea.  •  The  simplicity,  and  what  may 
be  considered  th«i  clumsiness,  of  the  native  appliances 
■will  perhaps  be  noticed.  The  implements  have  certainly 
undergone  but  little  change  for  centuries.  But,  although 
to  our  eyes  clumsy,  they  are  wonderfully  well  adapted 
to  the  requirements  of  the  people ;  they  seldom  get  out 
of  order,  and  whut  few  repairs  are  required  can  be  uffectod 
without  diOiculty  by  the  carpenter  und  blacksmith,  who 
form  part  of  the  institutions  of  every  Indian  village. 

I  cannot  do  better  than  quote  Mr.  Kipling's  description 
of  the  ndgur,  or  heavy  plough,  which  accompanies  the 
ezoellent  sketch  he  has  made  of  the  process  of  breaking 
up  the  ground  with  this  formidable  looking  implement. 
He  says : — "The  ndgnr  is  a  heavy  plough,  use  J  in  breaking 
np  stiff  land,  and  where,  as  in  fallows,  kiindar,  or  conch 
grass,  has  taken  firm  root.  The  projecting  iron  bar 
shown  in  the  sketch  takes  the  place  of  the  coulter  of  an 
English  plough,  while  the  elegant  curves  of  the  English 
plonghstuire  are  represented  by  the  rude  hoUowness  of 
the  under  surfaces  of  the  block  which  support  it.  Yet 
the  fidgur  is  a  very  effective  instrument ;  it  is  cheaply 
made  and  easily  repaired.  Six  bullocks  are  required 
for  the  draught,  and  each  pair  is  attended  by  a  driver." 
The  iuekhur,  of  which  a  specimen  is  shown,  is  more 
generally  used  throughout  the  cotton-growing  tracts  for 
preparing  the  land.  It  is  thus  described  by  Mr.  Kipling 
in  the  note  which  accompanies  his  very  lifelike  and 
accurate  sketch : — "The  buckhur  is  the  plough  in  common 
use  when  the  land  is  fit  and  easily  workable.  It  is,  per- 
haps, the  most  useful  implement  employed  in  the  cotton 
field  and  in  general  cultivation.  Practically  it  is  a  wide 
Dutch  hoe,  with  a  blade  of  about  one  foot  ten  inches  wide, 
•et  in  two  feruled  pegs  depending  from  s  heavy  block 
of  wood,  from  which  a  pole  ascends  to  the  Tpke,  and 
fitted  to  a  short  handle  sloping  backwards.  The  parts 
are  separately  carried  to  a  field,  and  there  joined 
np,  while  the  simple  rope-gearing  is  so  contrived 
tnat  the  stress  of  the  draught  pulls  all  tightly 
together.  An  important  feature  in  tae  simple  machine 
is  the  bamboo  carried  by  the  driver,  used  to  itimulate 
the  animals,  bnt  mainly  to  steady  the  plough.  Two  in- 
dentations are  out  in  the  npper  face  of  the  main  block 
of  th«  hukhur,  and  in  one  of  them  the  point  of  the 
bamboo  is  rested.  It  will  thus  be  seen  that  the  cultiva- 
tor in  this  sketch  is  not  gracefully  posing  himself,  since 
his  weight,  though  comparatively  slight,  as  he  leans  on 
his  bamboo,  ia  of  vital  importance  as  a  steadying 
power." 

The  procen  of  sowing  the  cotton  is  simple.  The  seed, 
prepared  beforehand  so  as  to  make  it  run  with  ease,  is 
dropped  down  hollow  bamboo  tubes  carried  by  labourers, 
who  follow  the  buekhur  described  above.  The  cotton  is 
thus  sown  in  rows  of  about  three  feet  apart,  soon 
after  the  first  fall  of  tain,  about  the  commencement 
of  the  month  of  Jnna  It  ripens  in  the 
month  of  November,  when  the  picking  commences, 
and  about  the  end  of  the  year  the  up-country  markets 
are  active.    As  yet  it  can  hardly  be  said  that  much  im- 

Srovement  has  taken  place  in  the  agricultural  implements 
I  India.  Light  English  and  American  ploughs,  speci- 
manaof  which  are  ei^ibited,  have  been  found  to  answer 
watt ;  bvt  they  are  somewhat  expensive,  and  the  native 
ooltlMton  baldly  understand  them  yet. 

Thb  CJotton  Vucst. 

The  n«xt  step  in  tiie  eotton  collection  is  the  ripe 
plant.  Several  specimens  of  these  are  to  be  found  in 
Uie  Indian  annex*,  and  an  extensive  variety  are  to  be 
seen  in  the  hothouses  attached  to  the  exhibition,  belong- 
ing to  Major  Trevor  Clarko,  who  has  conducted  many 
important  experiments  with  Indian  cotton,  especially 
with  hybrids.  The  oommoneat  variety  in  India  is  the 
Oonypium  indieum  or  furiteum.  The  Ootaypium  Barba- 
detut  and  the  Oouypium  Ftnttumum  or  acumiaatum  are 
to  be  found  in  temples,  gardens,  &c.,  in  India,  but  they 
4a  net  form  any  part  of  the  eotton  of  commerce. 

A  eomplste  oollaotion  of  the  weed*  Which  giv*  to 


much  trouble  in  cotton  cultivation  has  been  sent  to 
England,  and  will  be  of  interest  to  botanists. 

MxAsuKBs  Adoptbd  TO  Improvb  thb  Cultivatioh  of 
Cotton  u  Imuia. 
Of  recent  years,  the  government  of  India  paid  mnch 
attention  to  the  improvement  of  cotton  cultivation. 
Attempts  have  been  made  to  introduce  foreign  varieties, 
but  the  result  has  not  been  satisfactory,  save  in  the 
Dharwar  country  in  the  south  of  the  Bombay 
Presidency,  where  the  New  Orleans  cotton  seed  hag 
been  successfully  scclimatisod.  In  the  Dharwar  country. 
however,  the  climate  is  exceptionally  favourable,  and 
the  foreign  plant  is  cultivated  there  under  conditions 
which  cannot  bo  secured  for  it  in  other  parts  of  India. 
Endeavours  have,  therefore,  been  made  to  improva 
tho  indigenous  plant,  which,  though  inferior  to  it« 
American  rival,  produces  a  very  fairly  satisfactory 
cotton.  With  this  view,  model  farms  have  been 
established,  under  the  charge  of  trained  European  super- 
intendents, in  the  chief  cotton-growing  traots  of  the  Bom- 
bay presidency  and  in  the  Berars,  centra]  provinces,  north- 
west provinces,  and  in  Madras.  The  experiments,  so  fat 
as  thoy  have  gone,  seem  to  indicate  that  the  staple  of  the 
Broach,  Hingunghat,  and  of  the  superior  Indian  cottons, 
are  about  as  good  as  can  be  grown  under  all  the  conditions 
of  climate  and  soil  with  which  the  plant  has  to  contend 
in  India.  But  although  there  appears  to  be  small  prospect 
of  improving  the  length  of  the  staple,  it  is  hoped  that 
the  yield  may  be  increased  by  improved  cultivafion,  and 
to  this  subject,  which  in  the  present  state  of  the  cotton 
trade  is  of  great  importance,  much  attention  ie  being 
paid  at  the  model  farms  established  by  the  government. 
The  question  all  turns  upon  the  cost  of  tne  improve- 
ments. Greater  care  in  cultivation  means,  in  most  cases, 
an  increase  of  expense.  If  the  return  obtained  by  the 
improved  cultivation  more  than  counterbalances  the 
extra  expense  incurred,  the  natives  will,  in  conrse  of 
time,  adopt  the  suggested  improvements.  And  |t  is  with 
a  view  to  prove  practically  the  merits  of  these  improve- 
ments that  the  model  farms  have  been  established  in  the 
centres  of  the  cotton-growing  tracts.  Many  specimens 
of  the  produce  grown  on  these  farms  are  exhibited. 

Pbxfabation  of  Tta  Cotton  roa  Mabkbt. 

The  branch  of  the  cotton  trade  which  has  undergone 
the  greatest  improvement  during  the  last  few  years  is  the 
preparation  of  the  staple  for  market  It  is  not  only  to 
the  cultivation  of  the  crop  that  more  attention  is  required 
before  a  really  satisfactory  article  can  be  supplied  to  the 
European  market.  The  picking  of  the  article  is  conducted 
oarelesily  enough,  and  the  effect  is  shown  in  the  quanU- 
ties  of  dirt  and  leaf  found  in  Indian  cotton.  The 
high  prices  given  by  the  European  merchant  of  late  years 
have  very  fortunately  made  the  cultivator  somewhat 
more  careful  in  the  manner  in  which  cottton  is  cleaned 
and  sent  to  market.  By  "  cleaning ' '  is  meant  the  sepwa- 
tion  of  the  seed  from  the  cotton  wool.  The  cotton,  when 
picked  &om  the  plant,  is  in  the  shape  of  "  hmu,  or 
cotton  in  the  seed,  the  fibre  adhering  to  the  seed  m  the 
manner  shown  in  the  many  sample*  sent  to  the  Exhibi- 
tion. _ 

CisAims  thb  Cottov. 

Beveral  of  the  native  instrument*  by  wUoh  thi*  pro- 
cess is  performed  are  shown.  Tho  most  pnmltivo  of 
these  is  the  foot-roller,  used  in  the  •outhem  Mahntta 
country  of  the  Bombay  Presldeney.  Thi*  eonaiita  of  a 
metal  roller,  which,  with  the  aid  of  a  wooden  •Hp1P«.  >• 
worked  by  the  foot  backwards  and  fbrwards  amidst  tb« 
cotton  and  the  seed.  By  degrees  the  seeds  become 
loosened  and  separated  from  the  fibre,  wbich  »•«««« 
under  the  roller,  and  remains  on  one  side  of  it,  whUst  um 
seed  remains  on  the  other.  _ 

An  improvement  on  this  machine  is  the  ohorM,  or 
ordinary  native  gm,naedwith  slight  modiflcationsin  mo«t 
I«rt*  of  India.    It  consist*  of  two  rollers,  either  one  ot 
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iron  and  one  of  wood,  or  both  of  wood,  reToIving  in  opposite 
directions.  The  fibre  is  drawn'  through  between  the 
roller*,  the  seed,  which  is  too  bulky  to  pass  through, 
ftUing  on  the  other  side.  The  machine  is  very  simple, 
and  seldom  gets  out  of  order,  and  the  principle  on  which 
it  works  is  the  foundation  of  most  of  the  cotton  gins 
made  from  time  to  time  in  Europe.  Many  valuable  im- 
provementa  have  been  made  of  late  years,  and  several  of 
the  excellent  machines  now  in  use  were  to  be  seen  at 
work  in  the  cotton  department  of  the  Exhibition.  The 
■abject,  too,  is  of  so  much  importance  that  a  series  of 
trials  with  the  gins  of  every  class  was  held  early  in  the 
present  year  at  Manchester,  and  the  report  of  I)r.  Forbes 
Watson,  of  the  India-ofiSce,  on  this  subject  will  be 
awaited  with  interest.  Since  the  date  of  the  last  Exhi- 
bition many  new  gins  hare  been  introduced  into  India. 
Dr.  Forbes,  the  cotton  commissioner,  Bombay,  paid 
much  attention  to  the  subject,  and  made  some  valu- 
able improvements  in  the  gins  used  in  the  Dbarwar 
country.  Large  ginning  &ctories,  worked  by  steam, 
have  been  set  up  m  the  Broach,  in  the  Berars,  and  in 
other  parts  of  India,  and  a  consideiable  proportion  of 
the  Indian  cotton  crop  is  now  cleaned  by  the  Platt- 
Hacarthney  gin,  which  is  found  to  suit  tiie  Indian  staple 
better  than  any  other.  Specimens  of  the  ginned  Broach 
cotton  were  exhibited,  and  considered  to  be  of  excellent 
quality.  If  the  greater  part  of  the  Indian  cotton  crop 
oould  be  brought  up  to  this  standard,  there  would  be 
less  cause  to  complain  of  Indian  cotton.  The  machinery 
separates  the  seed  from  the  fibre  very  thoroughly,  with- 
out cutting  or  tearing  it,  and  the  absence  of  seed  and 
leaf  in  this  cotton  makes  it  very  popular.  The  Dharwar 
cotton  grown  from  American  seed  is  cleaned  with  the 
Mw-gin  process,  which  is  sometimes  found  rather  trying 
to  the  fibre.  The  native  gins  do  their  work  fairly 
enough,  but  much  seed  is  sometimes  found  with  the 
cotton  thus  cleaned,  some  portion  of  it  being  doubtless 
often  thrown  in  on  purpose  to  increase  the  weight.  Of 
the  improvements  made  in  India  of  late  years  in  cotton 
gins,  may  be  noticed,  in  addition  to  those  of  Dr.  Forbes, 
already  mentioned,  the  gin  invented  by  Mr.  Jones,  of 
Dharwar,  and  by  Mr.  Henderson,  of  the  Mofossil  Ginning 
and  Dressing  Company,  at  Oomraotee,  in  Berar,  both  of 
irhich  are  considered  very  successful. 

Thb  Cotton  Bbadt  por  Maskbt. 

The  cotton,  having  passed  through  the  cleaning  pro- 
cess, ia  now  ready  for  sale,  and  it  is  packed  by  the 
eoltivator,  and  carried  by  him  to  market  It  was  in 
this  process  that,  in  old  days,  Indian  cotton 
■offered  considerably  in  charact^.  Little  care  was 
taken  in  packing  it,  and  consequently  the  damage 
done  by  the  weather,  and  by  the  dust  and  dirt 
Qiat  accumulated  in  transit,  was  generally  considerable. 
The  collection  contains  specimens  of  the  nets  and 
bags  in  which  the  staple  is  packed,  and  models  of 
the  carts  and  sketches  of  the  bullocks  and  camels  by 
which  the  bags  of  cotton  are  carried  to  market.  In 
former  times,  in  consequence  of  the  state  of  the  roads, 
the  traffic  was  chiefly  carried  on  by  bullocks,  on  each  of 
which  a  hhejah,  or  "load"  of  two  bags,  was  slung, 
pannier-fashion,  and  carried  thus  for  great  distances. 
Although  this  means  of  transit  is  now  but  little  used,  the 
word  bhyah  still  remains  in  the  name  of  the  conventional 
-weight  by  which  cotton  is  sold.  Of  late  years  the  state 
of  the  roads,  and  the  state  of  the  trade  also,  have  been 
greatly  improved.  European  agents  are  to  be  found 
established  at  all  the  chief  cotton  markets  in  the  interior 
of  India,  and  as  they  pay  a  high  price  for  cotton  that  has 
been  well  cleaned  and  carefully  packed,  much  more  at- 
tention is  bestowed  by  the  cultivators  on  these  important 
prooeaaea.  In  fact,  the  great  improvement  that  can  be 
claimed  to  have  taken  pbce  in  Vidian  ootttm  since  the 
date  of  the  Exhibition  of  1862,  is  superior  purity,  conse- 
quent on  the  manner  in  which  it  ia  now  prepsred  for 
market  and  sent  to  England.  It  waa  at  one  time  hoped 
that  the  staple  might  be  mach  improved,  and  a  greater 


length  and  fineness  obtained  ;  hot,  as  already  mcoiiooti 
it  would  appear  that  the  climate  of  India  mlitata 
against  success  in  this  direction.  Still,  the  iminn^ 
ment  in  Iho  condition  in  which  Indian  cottoo  ii  m 
brought  to  Europe  is  generally  admitted,  and  ii  oi  ■ 
small  importance.  The  circumstances  to  which  tUtin. 
provement  is  due  are  now  to  be  noticed. 

Tks  Corrox  Maskbts  in  tbb  Ixmtioa  or  bsa 

In  Mr.  Kipling's  very  clever  sketches,  and  in  tb 
series  of  photographs  contributed  by  Mr.  Fitz-Oaaldaad 
Mr.   Dunlop,  the  hon.   secretaries  reepectireljr  of  tk 
Bombay  and  Berar  Committers  for  the  ExlutxtioB,  t 
very  accurate  idea  is  given  of  the  manner  in  whicli  tba 
trade  is  carried  on  in  the  interior  of  India,  ai  it, 
Bombay  and  Calcutta,  where  most  of  the  cotton  ii  at 
for  export.    Space  will  not  permit  of  the  takyeA  beiif 
dwelt  upon  at  any  length  in  this,  paper.     But  it  ii  to  bi 
noted  that  the  extension  of  railway  commnnimtifln  ia, 
of  late  years,  quite  revolutionised  the  tisile.    In  oU 
days,  when  the  chief  cotton  markets  in  the  interior  im 
separated  irom  the  sea-board  by  three  we^'  jooni^ 
over    almost    impassable   roads,    it  waa  hudl;  to  n 
expected  that  many  European  merchants  wonU  poa- 
trate  into  the  districts,  and  carry  on  businesi  >t  oit^t 
the-way  markets.    The  trade  waa  then  entinl;  i>  tkt 
hands  of  native  dealers,  and  the  cotton,  befm  it  MtU 
Bombay,   besides  having  to  undergo  a  long  jmmT 
across  difficult  country  and  along  indiSierent  iw  ^ 
to  pass  through  the  hands  of  many  middieaat  ri* 
interest  in  preserving  it  from  dirt  and  danu;tni<A' 
small.      The  European  merchant  at   the  HftrtM 
obliged  to  take  what  he  oould  get.  And  this,  siinK*f 
cotton  not  inferior  in  staple  to  that  which  it  pxi^J^ 
the  present  day,  but  which,  from  carelea  ^cbp|.  w 
packing,  and  too  often  from  admixture  with  aS^ 
cottons  grown  in  other  parts  of  India,  was  not  sot  ft  !■ 
any  but  the  most  ordinary  class  of  work.    TheBil»«J' 
have  now  connected  Bombay  with  Allahabsd,  Tttiat, 
Kagpore,  Calcutta,  and  Lahore,  and  nearly  all  Uiecotla- 
markets  in  India  have  been  bronght  into  eaiyooaiaai- 
cation  with  the  most  important  ports  of  shipment  Be><T 
machinery  (to  transport  which  over  the  losdsof  tkta* 
terior  was  formerly  a  physical  impossibility)  an  »»» 
with  ease  bo  carried  to  any  of  the  up-country  »■'** 
The  introduction  of  machinery  has  of  lata  yeui  .'*'^ 
increased,  and   in  addition  to  the  steam-madiinei  HC 
cleaning  the  cotton  already  noticed,  there  i)  budly  >> 
important  market  in  the  interior  which  is  not  now  np- 
plied  with  powerful  steam-presseis  for  packing  the  ootM 
for  export.    The  number  of  European  merchinti  i*J* 
in  the  interior  haa  increased  in  hke  proportion,  ™^ 
consequence  is  that  the  cotton  grown  in  a  district  ow 
of  passing  through  the  hands  of  a  series  of  nudilMO> 
and  being  sent  carelessly  packed  to  the  seabotrd,  >  ■»>* 
bought  direct  from  the  cultivator  by  the  E''''')'"'?^''!j 
and  then  packed  on  the  spot,  in  f  ull-pmna  hM  *** 
sent  by  railway  direct  to  Bombay  for  shipment    _^ 

The  extent  to  which  the  cotton  trade  in  tlx  tw*" 
has,  of  lata  years,  passed  into  the  hands  of  ''"''"'£ 
agents  now  established  at  most  of  the  up-coontiyD^''^ 
is  indicated  by  the  following  figures  of  ^^^J: 
cotton  in  full-pressed  bales  from  the  Benn  diriil  ■■ 
last  few  years. 

Cotton  Exporthd  rsox  thb  Bbum- 

Proporrtoa  of  U»iwf  "f"** 
la  Hill-Ill  w»w  ■** 
Beaaoo.  PwoibI. 

1867-68 1» 

1868-69  » 

1869-70  M 

1870-71  W 

1871-72 W 

Although  the  flgnrea  given  above  refer  to  ^jj??^ 
only,  th^  give  «  air  notion  of  what  li«iJi«*S*» 
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in  other  parts  of  India  alao.  Th«  syitem  has  long  lince 
been  extended  into  the  chief  prorinces  of  the  ^mhay 
X'reaidency,  and  steam  factories,  managed  by  Eurupeans, 
are  now  to  be  found  on  the  line  of  railway  which  con- 
nects Bombay  and  Uadias.  The  sciewB.  or  fiiU-pressee, 
'worked  by  hand  are  numerous  in  thu  North- western 
Provinces,  every  considerable  market  of  which  has  now 
one  or  two  European  agents  established  there  for  Uie 
parohase  of  country  produce. 

Specimens  of  cotton  packed  in  full-pressed  bales  at  the 


steam  factories  in  the  interior  of  India  are  shown  in  the 
Exhibition,  and  form  one  of  the  most  important  features 
of  the  impmvement  that  has  taken  plaoe  since  the  data 
of  the  last  Exhibition. 

With  the  full-pressed  bale  the  section  of  the  cotton 
exports  of  India  are  closed.  The  adjuining  table  show* 
approximately  the  proportion  in  which  eanh  province  of 
India  produces  cotton,  the  qunntity  exported,  and  the 
amount  retained  for  home  consumption.  The  paxta  which 
drain  off  their  cotton  supply  are  also  shown. 


APPROXIMATE  STATEMENT  OP  THE  EXPORT  OP  COTTON  IN  INDIA. 


Potttfad  DiTidoos. 


Nama  of 
Cotton. 


Approsi* 

mate 

quantitj    of 

aaoh  aort 

exported. 


?j| 


Zxrosn  n  Dctail,  tit  Balis  or  400  lbs. 


Fort. 


To    Great 
Britain. 


To 
Cbiaa. 


Totsl. 


Bombar  Fraideney  and  J 

1 
Bombay  Fmdatories  .„.. 

Ooatnl  Prorinces  and  ( 
the  Beran -  I 

Nixam'a  Territories 

Oentnl  India ~ 

Bajpootana,  fte.   

Paojaab  aende  to  Eur-  I 
raehee ( 


Dharwar  ... ) 
Koompta  ...  ( 

Broach  I 

Swat  / 

Eandeah  ..... 

Sindh  

DboUera   

Hingnnghat... 
Oamraotae    t 

AkoU) I 

Baraee   ......... 

Bengal  

Omnraotee   ... 

Stodh  -"!""( 


100,000 

UO.OOO 

76,000 
10,000 
876,000 
60,000 

116,000 
- 115,000  ■! 
6,000 


Iftnh 
Janoarj 

January 

January 
Doc. 

and 

January 

January 

and 

Mar,.),,  , 

Janoaiy 


Bombay.. 


^360,000 


Karwar. 


Kartacbee 


991,000 


18,000 


18,000 


186,000 


3U,ooo 


!i,m,ooo 


KiOOO 


M,000 


Total  Bombay  Drained  Ommtry 

(Uadias 
Madias     J 


880,000 


Total  Bombay 


l.Oil.OOO 


136,000 


63,000 


(Kyaore  .... 

Total  Uadrai  . 


Western  .. 
Northern 


Uairh.. 


80,000 


Oooonada  .. 

Uadraa 

Tntoooria. 


81,000 
»i,000 
84,000 


180,000 


1,180,000 

(  S1.000 
{  114,000 
(   84,000 


80,000 


Total  Hadraa 


110,000 


30,000 


140,000 


Bengal 


ilxnrpr  Bengal 
N.W.P.  
Oudh     
Punjab  (aee  above) 
Total  Boagat  •»  ■— 


Bengal 


100,000 


Feb. 


180,000 


Calcutta   ... 


116/100 


1,000 


81,000 


100,000 


Total  Bengal 


119JX0 


2,000 


82,000 


100,000 


Britiah  Bormah 

Total  Bormah  

Sundry  Culttvation  in  the  interior  in  Native  States,  Produce  not 
exported  ...» 


1,600 


Rangoon 


8,000 


3,000 


8,000 


Total  Bangooo 


8,000 


8,000 


8,000 


60,000 


Mot  exported. 


Grand  Total 


621,600 


1,871,000 


170,000  135,000 


1,676,000 


COTTOX  RSTATKBD    IK    IxStA  FOS  HoMB  CoNSCMPTIOX. 

That  portion  of  the  cotton  plant  retained  in  the  country, 
and  not  available  for  export,  has  now  to  be  noticed  ;— 

Tht  Cotton  Stalk. — In  the  first  place  some  nse  is  made 
of  tht  cotton  stalk  and  of  that  portion  of  the  cotton  seed 
that  is  not  required  for  sewing.  The  stalk  of  the  plant 
is  used  as  fuel.  Then,  again,  baskets  and  hurdles  are 
made  of  it,  and  some  portion  of  it  is  employed  in 
thatching.  Some  attempts  have  been  made  lately  to 
prepare  a  rough  fibre  from  the  stalk,  but  the  result  has 
not  been  successful.  Specimens  of  articles  made  from 
the  stalk  are  to  be  seen  in  the  collection. 

Tkt  Cotton  Seed. — The  cotton  seed  not  required  for 
■owing  is  chiefly  used  in  the  cotton  districts  for  feeding 
cattle,  with  whom  it  is  very  popular.  The  seed  contains 
much  oil,  and  is  nourishing.  Of  late  years  endeavours 
have  been  made  to  crush  the  seed  and  extract  the  oil, 
and  with  this  view  steam  machinery  has  been  set  np  in 
one  of  the  large  cotton  markets  of  the  Berais.  Specimens 
of  the  oil  are  exhibited,  and  are  highly  spoken  of.    The 


refuse,  consisting  chiefly  of  the  shell  of  the  seed,  can  be 
made  into  a  cake  for  feeding  cattle,  and  may  also  he 
utilised  in  the  manufacture  of  paper. 

Raw  Cotton  nxTAiNxn  fob  Locai.  Consumption. 

The  quantity  of  raw  cotton  retained  in  India  for  home 
consumption  is  very  lar^e,  and  a  rough  estimate  of  this 
is  given  in  the  preceding  table.  The  figures  do  not 
pretend  to  accuracy ;  there  can  be  no  doubt,  however, 
that  the  quantity  locally  used  is  very  large,  and  this 
fact  is  perhaps  not  always  thoroughly  realised  in 
England.  With  this  view,  a  complete  oolleotion  of 
the  various  uses  to  which  raw  cotton  is  put  in 
India  has  been  brought  together.  Thus,  the  lamp- 
wicks  burnt  with  the  chiragh,  or  earthenware  lamp, 
in  every  native  household  are  shown.  Then  there  is  a 
large  assortment  of  tapes,  and  ropes  used  for  hamessiiig 
bullocks  and  horses,  and  for  tenta^  and  of  fishing  nets  of 
all  sorts  and  sizes  made  from  cotton.  Pillows,  mat- 
trasses,  quilts  are  all  stuffed  with  cotton,  and  specimenl 
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re  exhibited.  In  Upper  India,  whore  the  cold  in  the 
winter  ia  gfreat,  nearly  every  native  wears  a  co.it  padded 
with  cotton ;  and  tents,  and  tutringar,  ot  ruRs,  are 
largely  mannhctared  from  cotton.  It  will  therefore  be 
readily  understood  that  the  qaantity  of  cotton  used  in 
the  above  processes  is  not  inconsiderable. 

Uanvfaotuhi  of  Cottoh  Yarn  ahd  Cioth. 

This  most  important  branch  of  the  manufactnre  yet 
remains  to  be  noticed.  The  subject  is  well  illustrated 
by  Mr.  Kipling's  excellent  sketches,  and  by  specimens  of 
the  rough  but  effective  mitchinery  in  use  throughout 
India. 

The  cotton  wheoitlearesthe  gin,  orchurko,  is  notqaits 
fit  for  spinning ;  it  is  too  "  lumpy."  It  therefore  hus  to 
undergo  the  process  of  being  "bowed."  This  is  per- 
formed by  the  pui.jara,  who,  with  the  assiatanoe  of  a 
"  bow,"  "fluffs  up  '  the  cotton.  It  is  then  raked  into 
pootlees,  without  which  the  spinner  cannot  perform  his 
delicate  operations.  The  simplicity  of  the  spinning- 
wheel  used  throughout  India  is  remarkable.  At  first 
sight  it  appears  to  be  a  clumsy  little  machine,  t>ut  with 
practice  yarn  of  an  extraordinary  fineness  can  Ve  spun 
from  it. 

The  specimens  of  yam  exhibited  are  numerous.  The 
finest  yam  is  that  manufactured  in  Dacca  and  in  Central 
India.  In  the  Nagpore  province,  the  fine  yam  is  spun 
by  the  Dhers,  or  outcasts,  during  the  damp  weather,  as 
in  the  hot  weather  the  thread  is  liable  to  sniip.  The 
finest  specimen  exhibited  is  one  which,  according  to 
English  classification,  would  bo  put  down  as  about 
No.  240  yam  ;  and  it  is  calculated  that  a  pound  of  this 
fine  yam,  if  drawn  out  into  a  single  thread,  would  roach 
a  distance  of  117  miles. 

The  yam  manufactured  by  the  cotton-spinning  mills, 
worked  by  steam  in  Bombay,  Broach,  Calcutta,  Cawn- 
m>ro,  and  other  parts  of  India,  U  reprcsenteil  in  the 
Exhibition.  This  branch  of  industry  is  making  con- 
siderable progress  in  India,  the  mills  in  Bombay  being 
particularly  successful. 

Cotton  Cloth. 

Tho  last  specimens  shown  are  the  various  plain  and 
coloured  cloths  manufactured  in  India.  The  increased 
importation  of  comparatively  cheap  Manchester  goods  has, 
of  late  years,  much  affected  the  weavers.  The  middle- 
olasses  wear  English  cloth  in  large  quantities.  There 
are,  however,  two  classes  of  cloth  manufactured  in  India, 
which  are  not  likely  to  be  easily  supplanted  by  foreign 
goods.  The  one  is  the  common,  coarse,  strong  clolh 
used  by  the  peasantry.  The  people  Buy  thnt  it  is  stouter 
than  English  cloth,  and  stands  wear  and  tear  better. 
The  other  is  the  luxurious  fine  cloth,  used  by  the  richer 
classes  onl^,  which  the  Manchester  mills  do  not  appear 
to  have  imitated  as  yet  with  much  success.  Many 
beautiful  speoimens  of  their  rich  fnuey  goods  are 
exhibited.  The  yam  is  very  fine,  the  cloth  woven  with 
great  care  and  precision.  Some  specimens  have  rich 
silk  borders,  others  are  embroidered  with  gold  thread. 
They  are  very  expensive,  and  are  used  only  by  the  rich. 
.  The  cloths  with  the  rich  borders  are  manufactured  chiefly 
in  the  Nagpore  country.  The  trade  was  fostered  by  the 
former  Rajah  of  Kagpore,  who  brought  together  weavers 
from  different  parts  of  India,  and  who  patronised  them 
largely.  The  trade  hns  somewhat  ialfen  off  since  the 
breaking  up  of  the  rich  native  court  at  Nagpore,  but 
most  of  the  leading  Hindoo  noblemen  and  gentlemen  of 
India  still  draw  their  sapplies  from  Nagpore.  Before 
the  mutinies,  the  notorious  Nana  of  Bhitoor  used 
annually  to  send  large  orders  to  the  Nagpore  weavers. 

Some  of  the  cloth  manufactories  of  the  Nizam's  terri- 
tory are  celebrated,  and  good  specimens  are  exhibited. 
Dacca,  too,  still  produces  muslins  of  the  most  exquisite 
fineness,  and  a  specimen  of  the  "  woven  air "  from  a 
Dacca  loom  is  to  be  seen  contrasted  with  the  strong 
thick  doth  manufitctnred  in  Central  India,  and  in  common 
use  among  the  peasantry  there. 


Imdiax  Dtbs. 

The  last  section  in  the  exhibitien  of  Indian  sotlaMnt 
cotton  manufactures  is  a  eollection  of  the  dye*  and  of  At 
blocks  used  in  printing  Indian  cloths.  TheeoUectioBif 
dyes  used  in  the  Bombay  presidency  has  been  tneogtt 
together  by  Dr.  Bhan  Dajee,  of  Bombay,  and  is  ofaick 
interest.  They  represent  acooratcly  enough  the  4yM 
used  throughout  the  provinces.  In  India,  as  slsswhiw, 
successful  dyeing  depends  much  on  ths  water.  Um»  tf 
the  villages  situated  on  the  sandstona  formatim  bsjml 
Nagpore  are  celebrated  for  the  excellence  of  the  water 
obtained  there,  and  the  beat  specimens  of  dyed  goodi 
come  from  that  neighbourhood. 

Blocks  usbb  in  Pkintino  Corros  Goon*. 

The  collection  of  blocks  is  very  perfect  and  intereitiiig. 
Mr.  Fitz-Gcrald  has  brought  together  specimena  of  ereiy 
block  used  in  the  Bombay  Presidency,  and  Mr.  Dnnlop 
has  done  the  same  for  Central  India ;  and  tkoi  netrif 
every  popular  pattern  used  in  India  is  shown.  Some  of 
the  patterns  are  very  quaint,  others  are  particoliriy 
graceful,  and  they  all  deserve  the  attention  o(  maa- 
fucturcra  who  desire  to  please  the  popular  taite  is 
India. 

Ma.  GntPFiTHs'  Sutchm  op  Indun  Cositiot 

The  last  point  to  be  noticed  is  the  aerie*  of  *>i«| 
colour  sketches  exhibited  by  Mr.  Griffiths,  of  ttieSdwil 
of  Art,  Bombay,  showing  the  manner  in  wWdi  <*• 
cotton  cloths  exhibited  are  worn  in  India,  Tbetificta'H 
hnve  been  very  much  admired  for  their  artistic  tutlla*". 
They  are  equally  valuable  as  accurate  represesULidu  a 
Indian  costumes. 

,     This  concludes  this  collection,  brought  togetl«r»iflit 

,  view  of  showing  specimens  of  everything  conneettJ  ••• 
the  trade  and'tho  cultivation  of  cotton  in  Induu   J"* 

I  stage  is  illustrated  by  Mr.  Kipling's   excellent  il*M 
and   by  lithographs  of  thu  sevtrnl   pruccsav*  tltft'ii^ 

'  which  cotton  passes,  from  the  seed  to  the  loom;  us 
those  who  take  un  interest  in  tho  cotton  tnis  » 
India  will  find  in  tho  collection  us  practical  a  reprtte*- 
tjition  as  it  is  at  present  possible  to  give  of  theitste  of 
tho  trade  in  that  country.  The  limit  of  this  psper  '"' 
not  admit  of  the  prospects  of  this  trade  being  noticcdiit 
any  length.  But  it  may  be  mentioned  thxt,  althoapi 
the  Indian  cotton  may  feel  tho  recovery  of  tltf 
American  trade,  the  very  largo  increase  of  Jl" 
American  supply  has  not  as  yet  affected  ladi*  *• 
much  as  might  have  been  anticipated.  Of  hie  Jf* 
Indian  cotton  has  become  popular  among  the  Conti- 
nental spinners.  . ,  , 
Tho  opening  of  the  Buez  Canal  has  much  fscililst** 
communication  between  India  and  the  Mediteinix*|> 
ports.  The  trade  in  this  direction  has  largely  '■""V']! 
and  there  seems  to  be  reason  to  hope  that  if  a  •'•■'^ 
of  cotton  as  high  as  that  grown  in  most  psiliof  ^ 
Bombay  Presidency  and  Central  India  can  be  nuint*'''™' 
the  demand  fur  Indian  cotton,  on  botJh  tho  Continajto' 
Europe  and  in  the  United  Kingdom,  will  not  &11  off  *> 
any  considerable  extent. 


THE  EXHIBITION  OF  1873. 

In  the  last  Journal  some  account  was  given  of  '''•  FJ" 
posed  arrangements  for  the  exhibition  of  srtidei  of  f«« 
and  of  the  various  appliances  connected  with  the  an"- 
facture,  cooking,  and  partaking  of  them.  KeferencJ  »^ 
also  made  to  the  desire  of  the  CommisrioDen  top 
together  a  collection  of  ancient  drinking-caps,  in  aj*^ 
to  compare  them  with  those  in  modem  use.  Th«  ^' 
missioners  are  also  desirous,  in  addition  to  these  siickbi 
drinking-cups,  to  get  together  a  collection  of  isipl«»«^ 
of  all  kinds  for  drinking,  of  peculiar  shape  or  "IJ"*^' 
and  also  varioos  implements  for  the  use  of  toose* 
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The  d««ir«  it  to  teoure  from  all  parU  of  the  world  euoh 
oUaotiona  aa  poaaeaa  forma  and  ornament  handed  down 
rom  the  earlieat  agea,  and  hiiving  a  local  distinctiTe 
:luumat«r.  There  ia  no  doubt  that  it  would  be  of  great 
ntereat  to  exhibit  a  oomplete  teriea  of  oharaoteristio 
oaplemantf  for  drinking  and  the  nae  of  naiootica  in  all 
ountriaa,at,deapeciaUTfromthoaeittthefollowina:liat:  — 
^ighaaiatan  (Kabul,  Candahar);  Asia  Minor  (Natulia, 
[>oni«h,  Smyrna;  Arabia  (1£I  Ratif,  Masoate,  Mecca); 
\lg«ria  (Algiera) ;  Armenia  (Eraeroum,  Butlis) ;  Africa, 
ST.  (Moroooo,  Meqoinex);  Africa,  S.  (Cape  of  Qood 
Hope} ;  Amerioa ;  Argentine  Bepoblio  (Buenoa  Ayrea) ; 
BoUna  (Im  Pua) ;  Anatralia  (Uelboume,  Sydney) ; 
Canada  (Kingatown,  Quebec) ;  Brazil  (Rio  Janeiro) ; 
Uragnay  (Montevideo) ;  Chili  (Santiago,  Yalparaiao) ; 
A.ustria  (Vienna  and  Pesth,  Neiutadt) ;  Bermuda ; 
Bavaria  (Munich  [porcelain  pip«R]) ;  Belgium  (Antwerp, 
Morn,  Brusaeli,  Bruges) ;  Bengal ;  Bombay ;  Burmui 
(Ava)  ;  Denmark  (Copenhagen) ;  China  (Hong  Kong, 
Amoy,  Pekin,  Shanghai,  Hangtchon,  Canton);  Bgypt 
(Cairo,  Alexandria,  Soex) ;  France  (Paris,  Be8an9ons, 
Sevres)  :  Greece  (Valmada,  Athens)  ;  Qermany 
(Caasel  [porcdain  pipes].  Lenigo  [meerschauin],  Belin, 
Frankfort,  Dornbeim  [Gotha],  Hamburg,  Ulm  [Wurtem- 
barg],  Altona,  Hohr  [Naisau]);  Holknd  (Qouda,  La 
Hague,  Rotterdam) ;  Ionian  Islea  (Corfu) ;  Japan  (Yeiddo, 
8«meda.  Miako^ ;  Italy  (SaTona,  Ghenoa,  Florence, 
Rom«,  Naples,  Perugia) ;  Kashmir  fSrinagar);  Madras; 
Xorway  (Lillehammer,  Christiania) ;  Persia  (Teheran, 
Ispahan)  ;  Peru  (Lima) ;  Portugal  (Lisbon) ;  Russia 
(St.  Petersburg,  Moscow) ;  Saxony  (Liaipsio)  ;  Switzer- 
land ^Zurich,  Brienz,  Wyon) ;  Siam ;  Spam  (Madrid, 
SegoTia,  SariUe) ;  Sweden  (Stockholm) ;  Turkey  (Con- 
stantinople, Beyroat,  Shaeer,  Widin,  Haskioy,  Damaaoua, 
talimia). 

It  thoold  be  said  that  mere  duplioatea  of  objects 
from  any  one  country  are  not  desired,  and  collections 
should  only  consist  of  some  of  the  most  remarkable 
BpeoimenB,  with  a  suffloient  yariety  to  represent 
the  implements  generally  in  nse  or  produced  in  any 
one  locality. 

With  regard  to  the  other  daasea  of  manufactured  goods 
that  are  included  in  the  Exhibition  of  1873,  there  are 
■areral  important  points  that  the  Commissioners,  with  a 
Ttaw  to  the  thorough  representation  of  them,  desire 
to  elucidate.  In  the  Carriage  Section,  for  instance, 
it  will  be  particularly  interesting  to  obtain,  if  not 
specimens,  at  least  models  or  drawings  of  such  carriages 
as  are  peculiar  to  certain  countries,  such  as  the  hackory 
and  ekka  of  India,  sledges,  post  carriages,  and  others  ; 
and  it  is  hoped  that  all  countries  will  volantarily 
contribute  oollections  of  this  nature;  but  the  Com- 
miasioners  will  be  prepared  to  consider  the  purchase 
of  objects,  under  certain  conditions,  from  such  localities 
as  are  not  Ukely  to  undertake  their  own  representation 
officially. 

In  siUc  also,  in  order  that  the  representation  shall  be 
thoroughly  international,  it  is  particularly  desirable  that 
•peoimens  of  silk  sent  from  various  countries  should  be  of 
tiie  patterns  commonly  worn  in  those  countries,  with 
prices  at  which  they  are  sold  ;  therefore,  besides  speci- 
mens of  modem  silk,  her  Mi^esty's  Commissioners  are 
desirous  of  obtaining,  if  possible,  specimens  Of  silks  of 
older  manufacture,  in  order  to  be  able  to  institute  a 
direct  oomparison  between  the  work  and  patterns  of  the 
present  day  and  those  of  earlier  times.  The  Commis  - 
sioners  are  prepared  to  do  the  same  with  regard  to  the 
purchase  of  such  silk  specimens  as  they  are  for 
carriages. 

Wiui  regard  to  the  representation  of  steel,  cutlery, 
and  edge  toola,  it  is  desired  that  the  specimens  con- 
tribated  by  foreign  countries  should  be  so  selected  as  to 
illustrate  the  chief  differences  in  manufacture  and  form 
between  the  English  and  foreign  steel  goods,  as  manu- 
Ikctored  at  the  present  date.  Even  imitations  of  English 
goods  would  prove  interesting  and  instructive.  It  is 
also  piepoted  to  forma  collection  of  steel  and  steel  goods 


manufactured  at  prior  dates,  so  as  to  institute  compari* 
sons  between  the  work  and  patterns  of  the  present  day 
and  those  of  earlier  times. 


SXSIBITIOVS. 


MOSCOW  POLYTECHNIC  KXHDBlllOK. 

Professor  T.  0.  Archer,  having  visited  the  Moscow 
Exhibition,  at  the  request  of  her  MaJesty'sOommissionert 
tot  the  Exhibition  of  1851,  has  made  a  report,  in  which 
he  says : — 

The  Polytechnic  Exhibition  of  Moaoow  differs  In  OM 
respect  from  all  others  which  have  been  held;  it  not 
only  aims  at  showing  the  progress  of  the  manufacturing 
arte,  but,  to  a  mndi  larger  extent  than  aver  before 
attempted,  it  is  sought  to  show  the  processea  by  which 
the  various  manufactured  articles  are  produced  and  ap- 
plied to  the  purpose  for  which  they  are  mads ;  thus  the 
operations  of  several  hundreds  of  artisans  are  watobe4 
with  great  intereat,  and  doubtless  also  profit,  b^  ths 
visitors.    This  is  the  leading  feature  of  the  exhibition. 

The  exhibition  is  in  the  Alexander-gardens,  which 
occupy  the  place  of  the  former  moat  and  glacis  of  ths 
Kremlin  for  about  two-thirds  of  its  drcumferenoe.  These 
gardens  vaiy  in  width,  spreading  out  more  or  leas  oa 
each  side  of  a  fine  avenue  or  boulevard  of  lime-trees. 
Their  entire  extent  is  sixty-eight  English  acres,  and  froa 
and  to  end  tiie  length  ia  three  versts,  or  about  two  En- 
glish miles. 

Tastefully  placed  amongst  the  noves,  and  on  either 
side  of  the  boulevard,  are  the  buildings  of  the  exhibition- 
together  with  the  refreshment-rooms,  ofSces,  &o. — ^in  all 
more  than  seventy  detached  building^  all  of  them  but 
one  being  expressly  constructed  for  this  exhibition ;  the 
exception  bemg  the  Manage,  or  great  riding-school,  the 
largeat  room  in  existence  with  a  flat  ceiUng,  unsupported 
except  by  the  walls,  its  dimensions  being  five  hundred 
and  sixty  feet  in  length,  and  one  hundred  and  fifty  feet 
in  breadth.  The  new  structures,  with  few  exertions,  are 
built  of  wood,  in  the  Slavonic  style. 

The  conservatory  for  the  department  of  hortiaultore  u, 
however,  as  usual,  built  of  glass  and  wood,  so  also  is 
the  groat  building  in  which  the  naval  department  is 
arranged.  The  latter  ia  seventy-five  sashane,  or  fiva 
hundred  and  fifteen  feet  in  length,  built  after  the  style  of 
the  Crystal  Palace,  at  the  expense  of  one  citizen  of 
Moscow,  and  presented  by  him  to  the  Commission. 

The  exhibition  is  divided  into  two  parts,  both  by  the 
natural  position  of  the  ground,  and  by  the  fact  that  one- 
half  is  occupied  by  the  special  government  departments 
of  the  army  and  navy,  and  the  other  by  the  general 
exhibition,  the  form  of  the  exhibition  ground  being 
that  of  the  letter  V,  one  arm  of  which  is  almoat  ex- 
clusively occupied  by  the  government  departments,  and 
the  other  by  the  rest  of  the  exhibition.  As  each  building 
is  devoted  to  a  separate  class  or  group,  and  aa  they  aro 
all  numbered  consecutively  on  the  plan,  I  will  follow  the 
numerical  order. 

The  first  group  is  that  of  horticulture.  In  the  large 
conservatory  (No.  1)  previously  mentioned,  there  is  a  fins 
display  of  tropMial,  sub-tropical,  and  greenhouae  plants, 
but  nothing  very  remarkable ;  snirounding  it,  however, 
are  smaller  houses  (No.  2),  in  which  all  the  methods  of 

Eropagating  plants  are  shown  in  operation,  and  a  very 
irge  seriee  of  fruit  trees  in  pots  shows  the  various 
methods  of  training,  pruning,  kc- ;  whilst  in  a  series  of 
beds  out  of  doors  are  shown  all  the  culinary  plants  and 
potherbs  used  in  Russia.  To  this  I  beg  your  especial 
attention.  I  believe  the  idea  is  quite  new,  andl  think 
such  a  display,  managed  as  our  horticulturists  esa 
manage  it,  would  be  a  most  interesting  and  instractiv* 
aooessory  to  the  food  Sa«tioa  ef  aaat  year's  ExhibitiQB. 
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The  plants  -were  reared  in  pota,  which  are  plunged  and 
covered,  so  as  to  appear  as  if  planted  in  the  beds,  and 
they  are  very  distinctly  labelled  witii  the  scientific  and 
Temacular  names. 

In  Nos.  3,  4,  6,  6,  and  7  are  placed  the  yarions  groups 
into  which  they  have  divided  eoonomio  zoology  ;  in 
No.  3,  the  central  pavilion,  are  arranged  staffed  and 
other  prepared  specimens  of  wild  animals,  nseful  or 
obnoxious  to  man.  Then  of  the  former  Uie  means  of 
captnring  are  shown — this  includes  fishing  nets  and 
whaling  weapons,  &o.,  but  not  fire^anns,  as  there  is  a 
special  section  for  "  instruments  and  accoutrements  for 
ttke  chase  " — the  products  of  their  capture  and  dotmc- 
tion,  as,  for  instance,  furs  for  the  furrier,  which  are 
shown  in  process  of  preservation  by  furriers  working  at 
their  trade ;  skins  for  the  tanner,  bones,  integuments, 
See.  Was  models  on  an  extensive  scale  ^ow  the 
anatomical  structure  of  many  of  the  invertebrate  animals, 
and  the  embryology  of  the  vertebrates. 

The  rearing  of  fish  and  other  useful  animals  is  shown 
either  actually  in  aquaria,  or  by  pictures  and  other  illos- 
tiations. 

The  Bcientiflo  investigiition  of  the  Tarions  branches 
of  knowledge  connected  with  economic  soology  is  largely 
illustratMl  by  diagrams,  microscopic  slides,  and  micro- 
scopes, so  placed  and  kept  in  order  by  the  attendants  as 
to  be  available  to  the  public ;  whilst  here,  as  in  all  oUier 
departments  of  the  exhibition,  competent  expositors 
attend  daily  at  fixed  hours,  and  explain  to  those  interested 
the  various  objects  and  arrangements  of  the  section.  This 
also  is  a  novel  feature,  which  may  be  worth  considera- 
tion. 

In  the  same  pavilion  are  collections  of  fishes  used  for 
food,  and  illustiatiuns  of  the  ways  in  which  they  are 
prepared  for  commercial  purposes,  with  all  their  products, 
soch  as  isinglass,  caviare,  visyaga,  botargo,  oils,  fins, 
skins,  maws,  and  sounds.  Models  of  fishing-boats  and 
boat  gear,  dresses  of  fishermen,  besides  every  kind  of 
net,  ^ee  or  fixed ;  charto  of  fishing-grounds,  and  draw- 
ings representing  various  modes  of  captures.  A  collec- 
tion of  stuffed  specimens  of  all  dogs  used  in  the  chase  in 
Kussia ;  tents  for  huntsmen ;  dried  or  otherwise  preserved 
flesh  of  quadrupeds ;  egg^  and  stuffed  specimeps  of  edible 
birds ;  dressed  skins,  hair,  feathers,  horn,  bones,  tc.,  fully 
illustrate  all  that  appertains  to  the  economic  employment 
of  wild  vertebrate  animal.  In  another  section  are  shown 
a  collection  of  domestic  animals  used  as  food,  especially 
poultry;  and  in  another  group  animals  destructive  to 
game  and  poultry. 

No.  4  contains  a  very  complete  iUnstration  of  apicul- 
ture, a  most  interesting  subject,  and  one  deserving  of 
ample  development  next  year  in  the  class  of  food.  First, 
the  bee  is  represented  by  enlarged  drawings  and  models, 
and  a  beautiful  series  of  wax-models  show  its  develop- 
ment  from  the  ovum  to  the  perfect  insect,  through  all  its 
ZDetemorphnses,  and  next  a  collection  of  its  insect 
enemies.  Then  there  is  an  immense  display  of  bee-hives 
in  endless  variety,  illustrating  every  known  system  of 
apiculture,  also,  I  think,  a  desirable  feature  for  next 
year's  Exhibition ;  all  varieties  of  honey,  from  the  ex- 
quisite lime-flower  honey,  so  celebrated  in  Russia,  down 
to  the  most  inferior  brown  honey,  only  used  for  mead  or 
metheglin ;  the  sundry  uses  to  which  honey  is  applied  in 
the  manufacture  of  drinks,  and  in  confectionery ; 
especially  large  cakes  of  wheaten  flnnr,  sweetened  with 
honey,  and  impressed  with  the  most  ancient  imperial 
insignia,  whiih  are  given  on  specinl  festivals  to  members 
of  the  imperial  family.  The  wax  was  shown  in  every 
condition,  raw  and  refined,  and  in  all  its  general  appli- 
cations, and  finally,  a  collection  of  wax  flowers  of  the 
sorts  most  suitable  for  cultivation  by  the  apiculturiat  in 
the  vicinity  of  his  hives. 

No.  6  contains  illustrations  of  sericulture,  from  the 
^gs  or  "  seed  "  of  the  silkworm  to  the  weaving  of  the 
sUk  through  the  processes  of  winding,  doubling,  tiirow- 
ing,  &c.  The  varieties  of  silk-producing  insects  are 
shown  alive,  or  prepax«d  as  oafaittst  ipeoiiiMns^  and  out- 


side are  the  various  trees  and  other  plants  upoa  vUA 
they  fend.  This,  again,  oould  be  rendarsd  an  tUndin 
feature  in  the  Exhibition  of  1878. 

No.  6  is  devoted  to  pi^n  rearing,  every  vnirtf, 
especially  tiie  English  carrier,  being  e^liitad. 

No.  7  contains  an  immense  collection  of  wespoos  vri 
in  the  chase,  beginning  with  those  of  antiqoity,  nl 
coming  up  to  the  best  fowling*'pieoes,  Ac,  of  the  not 
eminent  European  makers ;  sjiso  every  kind  of  ipa^ 
men's  carriage,  trappings  and  harness  for  honss,  dtsae^ 
and  other  requisites  of  sportsmen ;  furniture  snd  tnpfcia 
for  hunting-lodges,  bronze  and  other  amanieBti,  iip»- 
senting  subjecto  connected  with  the  chase,  atnftd  ifKa- 
mens  of  the  more  important  kinds  of  gaaie  autatl^ 
especially  an  extraordinary  flne  ooUeetion  otgimtHA, 
numbering  nearly  a  hundred  species. 

The  section  of  economic  giaology,  minetikgy,  ui 
metallurgy  is  contained  in  three  buildinga,  Moa  t,i, 
10.  No.  8,  or  the  central  pavilion,  contains  ths  dnd 
collection,  in  which  I  saw  nothing  of  ssy  um 
importance.  It  is  a  good  collection  of  practical  gsobn 
and  brings  together  a  large  collection  of  w«s,  ne«ik 
building  stones,  coal,  &c.,  with  numerous  miiiiif  u« 
metallurgical  models,  especially  those  of  tin  Firm| 
school.  Nos.  9  and  10  are  occupied  by  aitisant  r' 
at  the  hard-stone  work  for  which  Russia  is  n  f 
and  the  visitor  sees  the  processes  by  whidi  the  b 
inlaid  work  is  done,  and  the  veneering  with  l»Ji^s•• 
and  malachite.  , 

The  educational  section  (pedagogy),  pavilksfc'J 
is  occupied  with  toys  for  the  amusement  andlaaai" 
children.  , 

No.  12  is  a  model  school,  large  enough  forJOw"^ 
with  all  itsfittings  and  other  necessaries,  sucfasidsv^h 
books,  *c.  .. 

No.  1 3  contains  an  extensive  collection  of  '"I*'!"? 
works,  such  as  they  are  langht  to  execute  in  '^•'^J^ 
as  wood-turnery,  lacquered  wood-work,  oiusb*!'"'* 
of  leather,  bark-work,  knitting,  phitting,  «*f« " 
cotton,  woollen,  and  fofs,  boot  and  •boe-'?»°^  ?J 
gut  making,  lace,  linen,  tin- work,  and  a  variety  «»•■ 
small  handicrafts  for  economising  time  in  •'■J*v_^^ 

Under  the  wide  wings  of  the  section  of  **™™*  k 
embraced  a  very  miscellaneous   group  "'.  "'f^iiJ 
nnmerous    buildings     grouped    around    the   '^J'™ 
Pavilion  of  the  division.  No.  14.     Iii  the  ««'"*'^ 
very  large  building  is    an   interesting  tod  ™"'J: 
collection   of  the  products    and   manufactnm  •' "J 
Caocasian  provinces,  amongst  which  are  soiiie    ,  ^T 
rugs  and  cotton  cloth^  and  very  ^""^^  ^7^^ 
The  other  portions  of  the  building  are  «*^^n^ 
general  collections  of  manufactured  goods  """J"  ^ 
of  the  world.      Pottery  and  jorcelain  from  f^^ 
Denmark,  Germany,  Kussia,  &c. ;  chemicals  WO  ^ 
same  countries,    and  others,   the  specimem  tn* 
Russian  Chemical  Works  at  Viatka  ""n"""?*!:^ 
rest.     Products  of   distillation,  vinification,  W«g 
liquor- making,    bakerr,    ftc.  ;    manufiictnre  «     ^ 
necessaries,  such  as  glass,  'cutlery,  •P°""fJ~vL  (»» 
factures  of   sugar,    oils,   soap,   paper,   P*"""?^  ^ 
(chiefly    by    Christy,    of    London);    V^V^^^Im,- 
preservation  of  all  kinds  of  food,  animal  "w  "JTJ^ 
tobacco,  cigars,  snd  all  the  articles  required  '"'"^rf 
tobacco ;  and  sewing  maehioea  in  great  """"''^  ^ 
every  known  pattern,  including  one  pe'*'*'^'  \Lii  d 
a  s^f-acting  clock-work  arrangement,     •'j"      ^ 
this  department  is  on  a  hirge  scale,  snd  veij 
arranged.  -a^)*^ 

No.  16  is  devoted  to  textile  manufactures,^  ^ 
eminent  British  exhibitors  have  sent  ^"'V'Li  ^.'. 
manufactures  in  cotton,  linen,  jute,  ■^'''f 'TJifaigi' 
whilst  the  beautiful  sUks  and  brocades  of  y-^^gUH 
looms  are  not  only  seen  in  the  cases,  '"''  ,  ijn  tf' 
of  weaving.  Beautifhl  specimens  of  ^?)'JMMi^ 
the  figured  dress-pieces  for  various  w^»"|^.V" 
render  this  court  very  interesting  and  *f'**~!riu* «( 

No.  16  may  be   represented  as  a  ■ssuW**' 
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otnsmental  plate  in  silver  and  ailver  gilt ;  beeides 
a  splendid  display  in  what  may  be  termed  the  show- 
zoom,  there  are  two  very  roomy  and  well-fitted  up 
^oriohops,  in  which  the  artisans  may  be  seen  work- 
ing the  richly  wrought  and  characteristic  Slavonir 
dtwigns  which  are  so  notable  in  the  plate  produced 
in  Musoow  by  the  great  firms  of  gold  and  silver- 
Bmiths.  The  schools  of  art  esttblished  about  eight  yean 
«go,  on  the  model  of  those  at  South  Kenaingtoo,  have, 
iinder  the  direction  of  Mr.  Bowtoffitki,  greatly  stimulated 
and  improved  the  national  taste,  and  have  especially  led 
it  to  accept  the  pore  Slavonic  modiils,  of  which  tho 
imperial  treasury  in  the  Kremlin  contains  sooh  an 
abundance  of  the  best  examples.  The  working  gold- 
smiths who  are  employed  in  the  Exhibition  are  from  the 
inannfactory  of  GuapoUi  Ootchinnckov. 

Ko.  17  is  oecapied  in  a  similar  way  by  the  working 
jewellery  establishment  of  Qospodi  Tchatuheleva,  who 
stands  high  in  this  particular  art. 

Ko.  18  is  devot«l  to  paper-hangings,  of  which  the 
exhibited  specimens  are  in  no  ruspeot  remarkable.  Thb 
operations  uf  the  workmen  employed  in  printing  them, 
Aowever,  are  very  interesting  to  the  public. 

Ko.  19  is  for  showing  the  process  of  gold  chasing, 
irhich  is  seen  carried  on  in  all  its  stages  by  the  workmen 
ct  Qoapodi  f  oamikov,  whose  collection  of  finished  work 
contains  some  of  the  most  remarkable  examples  of  fine 
art  in  the  preoions  metals. 

Mos.  20  and  21  are  refreshment  rooms ;  22  and  23  for 
exhibiting  perfumery  and  the  art  of  working  in  human 
liair ;  and  24  is  occupied  by  the  machines  in  operation, 
making  chocolate  of  all  kinds. 

No.  25  is  a  grand  reproduction  of  a  Turkistan  or 
Tashkand  Palace.  In  the  court-yard  of  this  building 
are  grouped  fine  life-sized  models  of  the  diflr«rent  grades 
of  the  lurkistan  people,  all  dressed  in  their  various 
costumes,  and  some  of  them  represented  as  engaged  in 
their  various  occupations.  Thus,  a  confectioner  and  his 
■  isntant  are  engoged  in  cooking  ;  a  grocer  and  an  e^jg 
merchant  in  their  respective  shops  are  placed  among 
their  wares ;  next  to  them  are  living  men  engaaed  in 
embroidery ;  and  so  cleverly  is.the  whole  managud,  that 
it  is  difScult  to  distinguish  at  first  which  are  real  and 
which  are  models.  Besides  these,  there  are  SMpante 
figures,  some  on  foot,  others  mounted  on  horses  or 
camels,  representing  the  various  classic  of  the  people ; 
whilst  around  the  pitlace  are  grouped  a  number  of 
tents  of  the  wandering  tribes,  some  of  them  furnished 
and  peopled.  In  the  apartments  of  the  palace  are 
collections  of  the  mineral,  vegetable,  and  aninial 
products  of  Turkistan,  models  uf  the  implements  of  trade 
and  agriculture,  dresses  and  other  objects  of  ethnological 
interest,  and  a  collection  of  large  maps  of  the  district. 
Besides  these  are  collections  of  works  in  metal,  beautiful 
embroidered  leather,  gold  and  silk  brocades,  fine  carpets 
of  exquisite  design,  and  very  characteristic  printed 
cottons,  with  the  blocks  and  colours  used  for  print- 
ing them.  There  is  also  a  collection  of  the  dri«d 
plants  of  the  country,  of  the  animals  stuffed,  of  the 
crania  of  the ,  people,  and  small  models  of  houses, 
with  figures  of  ladies  and  domestics  engaged  in  various 
occupations. 

Near  to  the  Turkist-in  group  of  buildings  is  the  tent  of 
a  Kirghis  family,  with  all  its  household  material 
arranged,  and  life-sized  fiifures  of  the  inemliers  of  the 
family,  male  and  female,  adults  and  children. 

The  section  of  medical  science  is  very  complete  in 
every  particular;  it  is  contained  in  three  buildings,  Nos. 
26,  27,  and  28.  The  first  contains  surgical,  obstetric, 
ophthalmic,  and  optical  instruments ;  the  second,  the 
instruments,  working  materials,  and  appliances  used  by 
the  dentist;  and  the  third  is  filled  with  therapeutical 
and  anatomical  instruments  and  appliances.  In  each  of 
these  departments  every  instrument,  &c.,  in  use  is  shown 
perfectly  classified  and  arranged  with  great  care,  in  fact, 
D7_  their  arrangement,  forming  a  valuable  study  even  to 
■killed  medical  men. 


No.  29  is  an  establishment  for  American  drinks,  all  of 
which  are  ^Id  us  well  as  exhibited. 

No.  30  is  the  Manage,  or  great  riding-school  previously 
mentioned.  This  vast  hall  is  occupied  by  the  machinery 
in  motion — which  is  of  almost  every  kind  and  from  eve^ 
manufacturing  country  in  Europe,  and  by  numerous 
artisans,  all  engaged  in  working  at  their  various  tmdes ; 
it  is  an  especially  interesting  and  well-managed  depart- 
ment, and  comprises  the  following  trades,  all  in  active 
operation : — .Jewellers,  chasers  of  metal,  gold-chain 
makers,  polishing  and  burnishing  of  metals,  rose-engine 
turning,  gold  and  silver  plate  engravers,  jewel-setting, 
gold-beating,  gilders  of  books,  &c.,  pewter-turners, 
oeedle-making,  picture-frame  moulders,  makers  of  heald- 
eyes,  reeds,  and  other  loom  fittings ;  card-makers, 
accordion-makers,  bootmakers,  saddlers,  whip-makeit, 
bookbinders,  gold  and  silver  embroiderers,  paper-rulers^ 
hat-makers,  gold-lace-makers,  tassel-makers,  workers  in 
swansdown,  envelope  makers,  weavers  of  many  kinds  of 
goods,  needle-workers,  block-printers,  match-maker^ 
pottery,  wood  and  ivory  turners,  umbrella-makers,  and 
some  others. 

Nos.  31  to  35  are  refreshment-rooms.  Ice. ;  and  thsM 
are  followed  by  the  section  for  phannacy,  of  which  the 
general  collection  is  in  No.  36,  and  consists  of  every  kind 
of  apparatus,  utensil,  and  prepar^ition  of  the  pharma- 
ceutist, and  a  complt-tely-arrunged  shop,  with  every  dru^, 
&o.,  in  its  place,  with  all  kinds  of  novel  inventions  in 
the  way  of  scales  and  weights,  measure,  powder-foldets, 
pill  machines,  poisun  bottles,  &c. 

Nos.  37  and  38  are  manufactories  of  hot  and  cold 
mineral  waters,  and  therein  is  displayed  every  kind  of 
fixed  or  portable  gazogene,  the  waters  being  prepared 
and  sold  to  the  visitors. 

No.  39  completes  this  section  ;  it  is  a  garden,  in  which 
are  shown  growing  every  medicinal  plant  of  the  Russian 
pharmacopeia,  arranged  systematically  and  with  such 
good  taste  as  to  make  it  conduce  to  the  general  effect. 

The  suction  of  forestry,  as  might  be  expected  in  a 
country  where  the  subject  is  one  of  such  vital  import* 
ance,  is  most  exhaustively  illustrated.  It  occupies  one 
large  building  (No.  40)  and  a  nursery  garden  (No.  41)  ; 
in  the  latter  are  shown  young  trees  of  all  the  kinds 
which  can  be  grown  for  useful  purposes  in  any  part  of 
Russia.  In  the  building,  the  series  begins  with  picture* 
or  diagrams  representing  the  forest  trees,  next  a  dried 
specimen  framed  and  glazed,  showing  the  foliage,  flower, 
and  fruit;  below  these  are  arrHnge<l  in  regular  order 
sections  of  the  tim)ier,  cut  in  all  directions  to  show  grain, 
&c.,  and  associated  with  these  »ny  other  portions  uf  the 
tree  whi'h  may  have  economic  value,  such  as  Oeoasional 
wens,  gnarled  roots,  &c. ;  and  a  series  of  cleverly-pre- 
p  ired  models,  showing  defects  in  the  timber  firom  exces* 
sive  knotting  and  other  CHUses.  Then  a  series  of  entomo- 
logii-al  prepirations  of  the  insects  injurious  to  trees, 
with  speuiniens  illustrating  their  depredations.  A  very 
extensive  and  beautifully-urranged  tieries  of  models,  &c., 
show  how  the  timber  is  ronmved  from  the  forests  aftw 
being  felled,  and  the  method  of  transporting  it  to  its  ulti- 
mate destination.  Then  there  are  models  of  various  kindl 
of  shutes  for  sliding  the  timber  down  inclines  to  the  roads 
or  rivers,  ingenious  forest  railways  eonstrueted  of  trem, 
mo<iel8  of  every  kind  of  timber  wagons,  with  the  different 
methods  of  loiding  them,  models  of  every  kind  of  vensel 
for  water-borne  timber,  from  a  small  boat  or  an  open 
barge  up  to  a  large  decked  ship,  and  several  of  each  kind, 
to  show  how  every  kind  of  timber  and  sawn  wood  is 
stowed  in  them  to  the  best  advantage ;  and,  lastly,  a  set 
of  models  of  timber  trains  for  ordinary  railways,  showing 
the  same  nseful  information  about  stowage,  &e.  _  The 
conversion  of  the  lumber  into  charcoal,  the  distillation  of 
tar  and  pitch,  are  all  shown  by  numerous  and  well-con- 
structed models,  which  fully  instruct  the  visitor  in  all 
the  operations  of  the  woodman.  The  mannfiicture '  of 
the  bast,  or  inner  bark  of  the  lime  tree,  into  mats,  ropes, 
and  other  useful  artidea  is  also  exhibited  ;  and  the  build- 
ing ia  itttrounded  with  charts  and  itatasticsl  tables,  show- 
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inf  bow  thoroaghly  the  Ktcnc*  of  forestry  is  noderstood 
in  Russia. 

Nu.  43  is  deroted  to  applied  phrsics.  In  this  depart- 
ment pbiiosophical  instruments  of  all  kinds  are  shown, 
apparatus  and  illustrations  for  eleotro-depositing,  gas 
apparatus,  with  a  large  dark  chamber  filled  with  photo- 
metric appirutus  of  every  kind  in  use,  and  rarious 
msthods  of  iUnminatinK ;  also  musical  instruments  and 
acoustic  apparatus.  The  whole  of  this  coUeotion  is  so 
complete  and  well-arranged  that  it  is  one  of  the  most 
instructiTe  in  the  exhibition. 

Jfo.  48,  photography.  In  this  department  Germany 
is  best  represented ;  it  is  extensive,  but  beyond  a  large 
series  of  life-sixa  portraits  from  Wurtemliurg,  there  is 
nothing  very  remarkable  in  the  collection  of  pictures ; 
but  there  is  a  well-appointed  laboratory  and  work- 
rooms attached,  and  a  collection  of  all  the  miiterials 
and  apparatus  used  by  photogntphi-rs,  and  by  the 
Wurk<fsof  the  carbon  and  other  procrsses  for  pernuinent 
prinMng. 

No.  44  is  oocapied  by  the  section  of  rural  economy  and 
agriculture.  The  machinery,  whiih  is  largely  of  British 
maka,  ihmi  Messrs.  James  and  froderic  Howard,  of 
Badfoid ;  Messrs.  Rokeby,  of  Lincoln  ;  Messrs.  Ckyton 
ahd  Shottlsworth,  Mewrs.  Henry  and  Qeorgn  KeHrsley, 
and  Messrs.  Riohard  Oiirrett  and  8ons,  is  on  the.whole,  a 
prstty  good  display.  In  a  room  attached  is  the  collection 
of  WOTM  and  lleeosa,soms  of  thstn  very  fine,  and  indicat- 
iog  remarkable  cars  in  rearing,  Ac.  The  most  notable 
are  some  fine  cot-fed  fleeces  sent  by  the  Grand  Duchess 
Helene,  from  her  estate  at  Karlovka,  which  equal,  if 
they  da  not  surpass,  any  produced  by  the  fine  races  of 
Bohamia  and  Muravia.  In  nnuther  place  are  shown  the 
yarious  methods  of  slaughtering  animals  and  cutting  up 
the  carcases,  according  tu  the  customs  of  difiurent  conn- 
triss;  and  butchers'  tools  of  all  kinds  are  exhibited;  the 
methods  of  cutting  np  ara  shown  by  large  diagrams. 
Another  compartment  contains  all  that  appertains  to  the 
dairy  and  to  cheese-making,  with  a  large  diaplay  of 
chMse..  Hera  are  chums  in  great  rariety,  milk  dishes 
in  glass,  pottery,  wood,  and  metal,  cheese  presses  of 
numerous  patterns,  butter  stamps,  spatulas,  ko.  In  the 
omtia  pavilion,  all  the  cereals  and  other  vegetable  pro- 
dnots  of  agricuUur*  are  eahibited,  with  that  profusion 
and  evident  knowledge  of  this  important  branch  of 
industry  which  vharacterised  the  Russian  department*  in 
former  English  and  French  exhibitions. 

Ifo.  4i  is  the  postal  and  telrgraph  section,  one  of  the 
most  interesting  and  complete  in  tlia  exhibition,  its  defi- 
cielwies  being  chiefly  in  a  few  Englitih  specimens,  which 
ths  presidi^t  uf  the  section  said  he  had  been  unable  to  get  i 
from  the  English  postal  dopartinent.  An  endeavour  has 
been  mode  to  show  the  whole  opvmtions  of  the  post  and 
telegTNpb,  from  the  most  simple  to  the  most  improved 
methods.  Thus,  in  two  large  recesses  of  the  very  large 
buildings  in  which  the  section  is  displayed,  very  admir- 
able representations  are  given  of  the  snow-clad  country 
in  Kanuahatka  and  Siberia,  and  real  postal  sledges,  to 
which  ar«  ksmessed  the  stuffed  specimens  of  dogs  in 
liiWlik*  attitudes,  and  life-siaed  figures  of  the  attendant 
drivers  and  guards  show  the  difficulties  under  which  the 
aerviee  is  performed  in  those  ootmtries.  Then  in  the 
praat  hall  are  numerous  collections,  of  which  the  follow- 
ing are  the  principal : — Costumes  of  postmen  and  of 
offioars  of  every  grade;  every  variety  of  letter-bag  or 
boat,  azoept,  which  they  much  regretted,  the  bag  used  in 
the  transatlantic  postal  service  of  Great  Britain  ;  every 
Und  of  postage  stamp,  except  those  of  the  British 
Colonies.  Theee,  and  the  numerous  drawings  in  this 
aaotaon  are  arranged  in  the  frames  after  tiie  method 
of  South  Kensington.  Collections  of  post  carriages  of 
everr  kind,  either  the  actuiil  vehicles,  as  in  the  case 
of  those  used  by  Russia,  or  by  series  of  drawings 
of  thoM  nasd  in  other  countries ;  hameas  for  the  horses 
used  by  the  dspartment ;  every  kind  of  letter- weighing 
maobine  and  letter-stamping  instmment;  pillar  posts 
ofaU«Q«ntriMi  tihntagnpfaaof foMricablaportoflioes; 


telegraphs,  beginning  witii  the  aenutpboi*^  sdd  iMhi* 
ing  all  kinds  of  fittings  and  insulators  for  ths  (hctat 
system,  togfther  with  instruments  of  all  kindi;  lka,ii 
addition,  there  is  a  library  in  which  all  the  titsistsnit 
the  subject  is  coUectad,  and  a  large  aeries  of  books,  ««• 
slsting  of  all  the  forms  used  in  the  transaction  sf  jfttd 
business,  carefully  arranged  aooording  to  fits  cooiM 
in  which  they  ai«  used.  A  spacious  port  ofios  is  ittscM, 
with  writing  and  other  materials,  so  that  ths  viattB 
can  make  practioil  nSe  of  this  admiimbly  anangsl  s» 
tion. 

No.  46  is  a  foU-siaed  model  of  a  small  rani  hosptU, 
complete  with  all  its  Attains,  for  a  dossa  fatten  «ilk 
dispensary  attached.  _^ 

In  the  section  of  domestic  eoonomj  aad  nuuttmtlm 
there  are  four  buildings )  No.  47  is  a  nMdsl  sehssl,  vilk 
hU  the  necessary  appliances ;  No.  48  a  modsl  disiA; 
No.  49  a  model  dwelUng  house ;  No.  60  a  Isrus  ceiaby 
hospital;  and  No.  61  a  nursery  for  labonrsn' cUUm 
(criche),  with  cow-house  attached ;  ths  srsdks  •« 
occupied  by  children  and  nurses  attending  afoA  tksa, 
and  cows  in  ths  shed  furnished  milk  for  th*  oocsfsali 
of  this  establishment.  I  was  informed  thit  til  tkM 
buildings  and  many  others  were  sold  u  Moa  M 
the  Exhibition  opened,  and  will  be  bros^  Mb 
active  use  in  ths  places  to  which  ths 
transfer  them. 


S8. 

extensivp, ^ 

type-founding,  type-setting,  stereotyping,  lllM|"|ig; 
chromo-lithography,  and  xincography,  witl  y^ 
presses  of  many  kinda,  but  none  of  the  mmiilaans 
steam  presses.  .. 

Nos.  58  to  ea,  besides  offioes,  Ac,  oontaia  t^*^* 
of  architectural  technology,  in  which  the  diiset  wn 
of  interest  to  me  was  the  series  of  mod^illa*i^(^ 
domestic  architecture  of  Russia,  in  lespei^  to  «<»* 
buildings ;  furniture,  church  decoration,  and  hydnua; 
all  these  ara  well  carried  out,  but  there  wars  as  sn« 
features  to  note.  _  _         ^_. 

The  remaining  portion  of  the  exhibition  ii  wav 
occupied  by  the  special  government  coUsetisBi,  •» 
especially  those  of  the  army  and  navy.  A  paviliea  ■ 
the  commencement  of  this  division,  •><>''•"'•, '"''T' 
remarkable  historical  and  archnologioal  diipl«7<  J** 
former  consisting  of  relics  of  Peter  Uie  Great,  siiiiuj 
latter  of  books  and  pictorial  illustrations  of  Baaa,  is< 
models  of  remarkable  Slavonic  monnm«its,  tt  ^"^J 
these  collections  the  visitor  finds  himself  in  las  ow» 
half  of  the  exhibition  grounds,  on  the  qnsy  of  ^J'^ 
Moskva,  and  the  space  between  it  and  the  hiU  >  »* 
Kremlin,  and  the  first  importsat  building  i*  "".Pg 
naval  exhibition  buildings,  which,  ss  I  ■g'^***' 
before,  is  the  pstriotio  gift  of  a  dtisen  of  '•""J 
Here  is  a  grand  display  from  the  national  siswsk*^ 
building  yards,  illustrating  the  histoiy,  pw'JJyl 
present  operations  of  ths  navy  department  las  B"*! 
ing  is  decorated  with  all  the  great  histisical  t^^^^ 
Russian  naval  engagementa;  these  have  been  '"V'l'^^ 
vrithdrawn  from  various  picture  galleries.  55-  ai 
struction  is  illustrated  by  sections  of  boats  sad  ■JP*' " 
admiral's  gig  is  shown  in  every  stage,  fiom  ^'*R!J" 
keel  to  its  perfeotiy  finished  sUte,  pamted  and  "'■"T 
Cabins  and  cabin  furniture  for  largo  vessels  "•  *?J 
exhibited,  two  sides  of  the  cabin,  reproduced  «"■  , 


Utensils,  and  every  variety  of  tiecesssry  ■"'t^ 
board  ship  sre  arranged  in  Uie  orderly  ""•"•"l^iiji 
the  good  taste  so  oharactariatio  of  naval  msa ;  •** 
being  under  the  charge  of  distinguished  o^'^'!^^  ^ 
The  Tarieties  of  armament  are  also  sikiww^^ 
amongst  the  heavy  guns  k  one  in  sn  ""^535* 
21  feet  long  snd  13-bck  bora,  a  riBsd  hn**'!^ 
Then  foUowa  a  collection  of  all  kinds  of  bs^*** 
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cordage,  and  an  interesting  collection  of  all  tbe  kindi  of 
knots  used  in  cordage,  resembling,  but  far  exceeding,  the 
collection  in  the  Conservatoire  dea  Arts-ct-Metiera  in 
Pari*.  Buoyi  of  all  kinds,  and  lire-saving  apparatus, 
models  of  ships  and  of  marine  engines,  lighthouses  aud 
Ugbthoase illumination;  plate  belonging  to  the  officers' 
meases  having  historical  interest,  and  a  multitude  of 
other  matters,  including  the  boat  built  by  Peter  the 
Great,  make  this  naval  exhibition  one  of  the  greatvst 
interest.  Outside  of  tbe  building  (No.  64)  is  a  model 
showing  the  fore- part  of  a  large  ship  of  about  1,00(1  tuns, 


CORRESPOVDEirCS. 


with  foremast  fuUy  rigged,  and  men  s  quarters,  whilst  at 
tbe  other  end  isa  Diid-sEip  section  (Ko.  Go)  of  amerchant- 
man  of  about  the  same  size.  A  small  pavilion,  in  which 
specimens  of  Ruesian-mada  armour-plate*  are  shown ; 
they  are  said  to  be  of  the  finest  quality.  A  small  group 
of  buildings  (Nos.  68,  69,  70,  and  7 1),  are  quarters  for 
the  officers  and  men  in  charge  of  the  naval  rtepiirtment. 
A.  pontoon  and  tressle  bridge  crosses  the  K»:va,  and  U 
guarded  by  tbe  marines  who  have  conitractedit,  to  illus- 
trate that  operation  of  warfare. 

Nos.  72  to  74  are  for  the  technical  operations  of  the 
'       arsenal,  and  here  are  employed  a  groitt  number  of  work- 
people.   The  operations  carried  on  are  the  milking  of 
brass  cannons,  small-arms,  and  ammunition ;  weaving 
'       of  sail-cloth  by  Tartar  girls,  who  tend  the  power-loouis 
'       dressed    in   tneir  picturesque   costume ;    the  ^  carding 
and  spinning,  as  well   as   the  weaving,  are  also  in 
operation,  the  operators  being  chiefly  Caucasian  men 
'      and  women. 

At  some  distance  from  the  naval  department,  and  stlU 
i  on  the  quay  of  the  Moskva,  in  buildings  Xo.  86-88,  is 
I  the  department  of  railways,  which  is  on  a  very  great 
>  scale,  embracing  everything,  from  a  simple  rail  to  a 
beautiful  satin-lined  state  carriage  for  the  Empress.  The 
i  signal  section  is  very  complete,  and  tbe  series  of  models 
i  of  junctions,  sidings,  &c.,  has  been  prepared  with  ex- 
I  traordinanr  care.  Foreign  firms  are  the  chief  exhibitors 
I       of  the  TDlling-stock. 

i  Ascending  from  the  quay  to  the  platean  of  tbe  Kremlin 

I        is  a  large  group  of  buildings  (76  to  8A}  belonging  to  the 
military  departments.  First  is  thehistoricalsection,  which 
r       containsaseriesofalltheunlformsusedinthe  Russian  army 
I       since  the  time  of  Peter  the  Great,  and  a  collection  of  all  the 
I       arms  used  from  the  earliest  times.     There  is  also  an 
immense  building  in  which  the  siege  of  Sevastopol  is 
I       illustrated ;  the  model  is  so  large  that  the  visitors  walk 
np  the  Mamelon.    The  mining  works  are  cleverly  shown 
by  removing  portions  of  the  ground,  and  connecting  the 
saps  with  threads  of  silk,  to  show  their  direction  ;  full- 
sized  models  of  some  of  tbe  temporary  defensive  works 
are  also  shown,  and  in  a  special  apartment  is  a  collection 
of  enlarged  photographs,  taken  by  the  surgeons,  of  some 
of  the  moat  remarkable  operations,  and  another  collection 
of  distorted  bullets  extracted  from  the  wounded. 

Adjoining  the  Sevastopol  section,  upon  which  great 
care  and  labour  haft  been  bestowed,  is  a  large  exhibition, 
got  up  by  the  members  of  the  Qcneva  Convention,  and 
an  extra  charge  for  admission  goes  to  their  funds.  It  is 
for  the  purpose  of  showing  all  the  society  provides  for 
the  succour  of  the  wounded,  and  for  their  comfort  in  the 
hospitals.  It  also  endeavours  to  create  a  horror  of  war 
by  a  large  miscellaneous  assemblage  of  pictures  and 
other  things,  which  illustrate  the  destruction  of  human 
life  and  the  frightful  mutilations  caused  in  battle.  In 
smaller  buildings  of  this  group  there  are  found  barracks, 
hospitals,  ambulances,  stables,  &c.,  and  placed  about  the 
ground  every  kind  of  tent  used  in  tbe  army,  camp- 
kitchens,  canteens,  and  everything  relating  to  the 
soldiers'  life  on  the  field. 

It  i*  quite  impossible  to  give  any  fair  account  of  the 
Tery  exhaustive  manner  in  which  each  department  of 
this  very  remarkable  exhibition  has  been  carried  out. 
The  labour  and  skill  required  have  been  very  great,  and 
s«  also  must  have  been  the  expense :  but  that,  happily, 
-was  all  ^naranted  by  the  patriotic  men  who  have 
otgasisedit. 


ON    THE    SCIENCE    OP   StTBTERRANEAN 
HYDROLOGY  AND  ITS  APPLICATIONS. 

SiB, — Allow  me  to  direct  the  attention  of  your  readers 
to  a  subject  yet  hardly  popular,  which  is,  however,  of 
considerable  practioal  importance,  and  is  not,  in  my 
opinion,  devoid  of  interest  to  the  reading  public  in 
general.  I  refer  to  a  new  science— subterranean 
hydrology — and  to  it*  application*. 

From  time  immemurial,  men  inhabiting  arid  diatriott, 
and  wanting  water,  have  tried  to  get  it  by  digging  the 
soil,  but  never,  until  recently,  have  such  operations  bean 
carried  on  after  rational  and  reliable  rules.  Mere  ohanoe 
only  hn»  hitlierto  attended  the  search  for  water.  How- 
ever, science  in  our  century  will  not  have  left  this 
subject  unstudied,  nor  will  it  have  vainly  endearoored 
to  solve  the  problem.  Some  forty  years  sgo,  a  Dutob- 
man,  named  Puramelli,  bating  his  researches  on  a  sound 
knowledge  of  geology,  undertook  to  discover  %hat 
becomes  of  the  rain-water  absorbed  by  the  soil,  and, 
after  many  years  of  studies  and  travels,  laid  tbo  founda- 
tions of  the  science  which  now  (eaehes  us  to  trace  the 
courses  of  the  subterranean  water.  We  now  know  that 
the  various  soils  form,  u»  it  were,  huge  natural  filters, 
through  which  the  ruin-water  percolate* ;  and  w*  can 
ascertain  with  great,  if  not  absolute,  certainty  the  plaoes 
whcru  it  gathers  and  ii  to  be  funnd. 

Let  the  reader  think  of  the  practical  importance  of 
such  a  science.  There  is  no  ooantry  in  the  world  that 
does  not  contain  within  its  limits  some  o{  those  unfortu- 
nate districts  where  scarcity  of  water  impedes  all  purposes 
of  men,  checks  industry  and  agriculture,  and  makes  horns 
uncomfortable.  At  the  present  time,  such  a  state  of 
things  is  no  longer  irremediable.  Within  easy  aocesa  of 
every  village,  almost  of  every  house,  there  oxiats  subter- 
ranean streams  of  water,  running  generally  at  a  little 
depth  below  the  surface  of  the  toil.  To  trace  the  connea 
of  these  hidden  streams,  point  out  the  spots  where  they 
are  the  less  deep,  then  channel  them  out,  and  make  them 
ttow  on  the  surface,  or  sink  n  well  on  their  course,  are 
now  mere  matters  of  rational  study  and  plain  engineer- 
ing. The  search  for  springs  and  indication  of  tiutable 
situations  for  wells  are  no  more  cheats  of  smpiricitm, 
but  are  now  applications  of  science. 

Is  not  such  an  art  really  worthy  of  public  attention. 
Still  it  is  generally  hardly  known.  In  England,  strange 
to  say,  the  name  of  Paramelli  is  almost  unknown  |  and 
in  many  countries  those  people  who  manage  divining 
rods  have  not  lust  their  credit  altogether.  I  think  it  i« 
time  to  make  popular  these  notions,  that  lands  deprived 
of  water  are  no  lunger  doomed  to  such  deficiency  ;  that 
their  arid  surface  conceals  water-streams  and  water- 
sheets,  the  recesses  of  which  can  be  discovered  and  made 
to  yield  the  indispeusable  liquid ;  lastly,  that  tbe^  modem 
processes  are  founded  on  science  and  deservS-reliaace.  so 
fur  as  the  scientific  data  on  which  they  rest  themselves 
admit  of  certainty  and  generality. — I  am,  &o., 

LsoN  Joobd'bvi. 

LlndcB  Hoato,  Twickenlum,  Ootobar,  1872. 


ENGLISH  INVENTORS  AND  GERMAN 
MANUFACrURERS. 

Sib, — In  your  iaane  of  November  lit,  you  reprint  a 
letter  from  Mr.  Frank  Spence,  of  Manchester,  addressed 
to  the  Manchester  Guardian.  With  most  of  Mr.  Spenoe's 
statements  and  suggestions  I  cordially  agree,  but  I  feel 
all  the  more  torry  fur  the  remarks  which  he  has  seen  fit 
to  make  about  the  Gorman  patent  law,  and  about  its 
operation  upon  the  intercourse  between  English  and 
Cfermau  inventors  and  manufacturer*.  It  is  not  quits 
correct  that  "it  is  virtaaUy  impossible  to  patent  any* 
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thing  in  Germany ;"  but  I  shall  at  once  concede  the  fact 
that  the  Pruwian  patent  law  pute  very  great  obst  loles 
in  the  way  of  inventors,  and  causes  only  a  few  putents 
yearly  to  be  obtained.    This  state  of  aff.tirs  has  been 
acknowledged  from  all  sides,  for  many  yean  [>ast,  as  being 
extremely  ansatisfactury,  one  party  advocating  the  total 
abolition  of  patents   fur  inventions,   whilst  the   othnr 
party  exerts  itself  for  a  legislation  (for  the  whole  of  Ger- 
many) similar  to  the  Boglish  or  American  one.    Be- 
tween the  two,  the  German  government  has  so  far  not 
Men  its  way  to  make  a  choice,  any  more  thun  has  the 
German  Parliament ;  both,  certainly,  seem  to  lean  more 
towards  the  former  party,  especially  in  view  of  the 
nnmerous  complaints  coming  from  England  and  America 
about  the  working  of  their  laws  on  the  subject ;  but 
■nch  assertions  as  are  conveyed  by  Mr.  Spence — as  if  the 
German  government  wished  to  seek  a  profit  dishonestly 
for  its  own  manufactarea  from  inventions  made  abroad 
— are  totally  unjustified,  and  are  best  refuted  by  the  in- 
disputable fact  that    the  largest    number  of  German 
manufacturers  support  the  agitation  for  a  new  patent 
law  similar  to  the  American  one,  whilst  the  opponents 
of  all  patents  in  Germany  are  "Manchester   men," 
theoretically  educated  national  economists,  formed  con- 
fessedly in  the  English  school,  and  often  in  this  country 
itself.    To  call  their  opinions  "  dishonest "  is  not  only 
morally  wrong,  but  simply  ridiculous,  especially  in  view 
of  the  fact  thitt  in  this  country  itself  not  a  few  men  of 
the  highest  honour  and  standing  hold  the  same  opinions. 
Personally,  I  am  able  to  see  this  all  the  more  clearly  as, 
in  my  younger  years,  my  theoretical  studies  had  led  me 
as  well  in  the  same  direction,  till  many  years'  practical 
experience  as  an  inventor  and  manufacturer  restored  my 
belief  in  the  justice  and  public  utility  of  patents.    I 
trust  that  the  German  government  will  ultimately  be 
convinced  of  the  same  thing,   but  that    object    most 
assuredly  will  not   be   furthered  by  such  remarks  as 
"that  some  steps  should  be  taken  to  convince  Prince 
Bismark  th>tt,  in  the  end,  honesty  is  the  best  polii^y.  and 
that  it  might  be  wise,  if  nothing  else,  to  alter  the  Ger- 
man law."     Such  supercilious  and  somewhat  pharisaical 
talk  reminds  one  strikingly  of  the  rebuke  administered 
by  Mcpbistophelea  to  the  unripe  scholar  for  his  over- 
bearance : — "  My  friend,  thou  seemest  not  even  aware 
how  rude  thou  art ;"  and  it  seems  to  bear  out  the  censure 
of  Professor  Agassis  (see  Nature  of  October  17)  : — "The 
confidence  with  which  an  Englishman  applies  his  English 
foot-rule  to  measure  the  universe  is  a  very  marvellous 
thing  ;  it  is  as  if  he  thought  th>it  the  laws  and  customs 
of  his  little  island  were  universal  laws  of  humanity,  and 
he  Bt^ms  incapable  of  supposing  it  otherwise."     I  regret 
snch  language  as  Mr.  Spence's  (unfortunately  too  often 
eqU'iUi'd  or  exceeded  in  the  public  press)  most  sincerely, 
and  all  the  more  vividly  as  I  quite  agree  with  iho  pro- 
p  >sed  alteration  of  the  German  patent  law,  and  would 
like  it  to  be  supported  by  representntions  of  a  character 
less  dist'tsteful  to  the  self-respect  of  a  great  nation. 
Perhaps  it  is  not  genprally  known   that  the  total 

fovemment^hargea  for  a  Prussian  patent  (as  experienced 
y  myself)  amount  to  3s.  against  £175  in  England  ;  also 
that Uie English  government,  although  deriving  annually 
a  net  surplus  of  more  than  £30.000  from  patent  fees,  yet 
declines  to  grant,  as  empowered  by  law,  a  paltry  25 
copii'S  of  his  specification  to  an  inventor. 

Lastly,  I  am  happy  to  qualify  materially  Mr.  Spence's 
statement  that  the  practical  results  of  the  German  patent 
law  has  been  the  bisginning  of  exclusion  of  Germans  as 
visitors  from  Englif^  manufactories.  I  know  of  most 
chemical  manufacturers  coming  to  this  country  upon 
technical  errands,  but  I  have  only  heard  of  one  similar 
case,,  where  a  Lancashire  inventor  would  not  allow  the 
manager  of  a  German  (Prussian)  alkali  works  to  see  a 
patent  process.  Curiously  enough,  the  same  works  had 
previously  paid  a  handsome  sum  to  another  English  in- 
ventor for  the  use  of  his  invention,  although  not  patented 
in  Prussia.  If  it  should  unfortunately  come  to  pass  that 
Germans  weretnore  generally  excluded  £rom  English 


factories,^  the  retaliation  would,  of  ooars^  be  iite 
taneous.  And  it  is  very  doubtful  who  woaU  btlh 
KTeatest  sufferers— if  I  hailed  from  the  ErnsnU  IiU, 
I  should  say  both.  But  I  venture  to  disbeliert  ant  fe 
voutly  that  suoh  behaviour  will  ever  be  an jthing  lat  t 
rare  exception.  I  know  for  a  positive  bctthat  tkeiit» 
course  between  German  and  English  mannfiirtawn  ii 
rapidly  increasing,  just  in  the  matter  of  new  proaas 
and  inventions,  and  the  result,  even  in  the  preMit  ri* 
of  the  patent  laws,  cannot  be  otherwise  than  BStail^ 
beneficial. — I  am,  &c., 

GsoBOB  LuKOB.  Ph.D,  F.Oa, 
President   of  the  Kevcattb^a-I^ 
Chemical  Society. 
NoTsmber  3,  18T2. 


RANSDME'S  STONE. 


A  case  has  just  been  tried  in  the  TTnitad  Sbis^tf 
between  Messrs.  Ransoms  and  Co.  and  Bicbaid  'Smt, 
the  former  seeking  to  restrain  the  latter  from  in;  t 
patent  which  he  had  obtained  for  an  improvenot  moa 
the  method  of  making  the  artificial  st<me,of*lu< 
description  was  given  m  Journal  1,037..  Th«  ''""^ 
was  tiie  decision  of  Mr.  Commissioner  I^gjA  uj 
main  question  was  whether  a  patentable  ditbRaMa*" 
be  held  to  exist  between  two  processes  whm,lT««« 
solution  might  only  be  forced  into  abod7,nll!rt> 
other  it  could  be  forced  through  it. 

The  invention  in  the  former  is  defined  toll  «* 
provement  in  hardening  and  washing  Ransoat'iMf* 
stone ;"  and  that  in  the  latter,  "  Improveaa* »■• 
manner  of  hardening  and  washing  the  Bansonenaai 
stone." 

The  earliest  patent  describes  substsntisllr.'".  ■•: 
chanism  and  process  shown  in  the  pending sppli**!* 
Ransome,  Beuemer,  and  Ransome,  but  daim  oal;  w 
former.  Th»t  of  July  6th  describes  simiUr  ""J^^ 
and  two  processes  denominated  by  counsel  of  W|™ 
respectively  the  "  exhaust"  and  "filtering"  P""?"^ 

The  Board  have.  I  think,  erred  in  deddiag'WW 
patent  only  describes  the  former,  and  thetri"** "J 
involved  in  this  interference.  Both  .}***J"L|S 
separately  and  distinctly  described  in  detail '"  '"'tJ 
flcation,  which  also  sets  forth  that  "  both  P"'^"?^J 
be  accomplished  in  the  same  apparatus,"  »"^'r?|, 
so  drawn  as  fully  to  include  and  cover  Iho"  "TV^ 
fact  it  is  with  this  patent  that  the  most  vital  inWW*" 
exists.  .t^. 

The  patent  of  May  1  Itb.  covering  merely  the  "WTJ; 
employed,  is  of  minor  importance,  and  wouU  be  *Sk!sj 
tively  valueless  to  either  party  to  this  controveny  »»•■ 
a  monopoly  of  the  process  in  dispute.  ,  -^ 

But,  notwithstanding  the  fact  soKms  'fV'^Ti^ 
disputable  that  there  are  two  distinct  prooee«*  >*  ^ 
in  the  patent  of  July  6th,  and  now  well  ^"vTjj 
art  of  milking  artificial  stone,  it  is  etrenuoosly  i''»*'^ 
by  counsel  for  Norris  that  they  are  Wentic»l"i^™^ 
and  mere  immaterial  and  unpatentable  moditoB"" 
of  the  other.  .  .      ^^ 

It  is  important  that  this  question,  if  "^"'^J'Td? 
should  be  correctly  determined,  for  it  is  P'^^^' 
Norris  had  knowledge  of  what  is  designed  the  "'^'j^ 
process  before  the  date  of  the  sealing  °f_~'Jl5 
patent  of  the  applicants.  Both  these  sUegf*  P^ 
are  designed  to  be  employed  in  forming  tl>'  jTirf 
concrete  stone.  This  stone  is  a  componnd  "'  TTji 
siUoate  of  calcium,  but  the  latter  being  ^f^  ^ 
found  impracticable  to  cause  their  direct  sdiiuW" 


a  soua.  lufkiBilO" 

This  is  accomplished  by  first  forming*  P~"L,«iM 


xnis  is  accompiisnea  oy  nrst  tormuiK*  r^Z^^^ 
of  silex  and  soluble  silicate  of  soda,  ana  th«'P^"j|^ 
it  with  chloride  of  calcium  ;  the  effect  is  to  "^i** 
of  calcium  and  harden  the  mixture,  and  at  '"'f  v,  a^il 
a  residuum  of  chloride  of  sodium,  which  ■'fJlLcl 
away.    This  effect  was  first  aocompl' ' 
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IB  said,  hy  merely  bathing  the  plastic  mixture  first  formed 
in  chloride  of  calcium,  or  by  forcing  the  latter  into  the 
interstices  of  the  former  by  pressure  within  an  exhausted 
receiver  (see  English  patent  of  Frederick  Ransome,  No. 
877,  of  1861). 

This  latter  process  of  placing  the  plastic  miztore  in  an 
exhausted  air-tight  vessel,  and  then  admitting  chloride  of 
calcium,  and  applying  hydraulic  pressure  to  it,  is  the  one 
first  described  in  the  Nurris  patent  of  July  6l.h.  The  one 
next  described,  which  is  alleged  to  be  much  superior  to 
that  now  in  controversy,  consists  in  placing  the  plastic 
mixture  described  in  a  vessel  having  a  perforated  bottom 
andosed  by  an  air-tight  chamber,  which  is  connected  by 
a  pipe  with  an  air-pump  Chloride  of  c  tlcium  is  placed 
in  the  vessel  over  the  mixture,  and  the  air  exhausted  from 
1>eneath.  Pressure  from  above,  other  than  that  of  the 
atmosphere,  may  or  may  not  be  applied  at  option  to  drive 
tbe  solution  through  the  mHSS.  Afterwards  water  may 
1>e  applied  in  the  same  manner  to  wash  awiiy  the  re- 
ndnary  chloride  of  soda.  This  is  termed  the  "fliteriog" 
poroceas. 

It  is  evident  to  me  that  by  the  process  first  named,  or 
Om  "  exhaust "  process,  the  chloride  of  calcium  or  water 
could  only  be  forced  into,  not  through  the  mass,  as  by 
the  "  filtering"  process,  which  affords  an  opportunity  fur 
itaeooape. 

It  is  also  evident,  and  in  proof  that  the  result  of  em- 
ploying the  "  filtering  "  process  would  be  a  more  perfect 
bardeniog  of  the  stone  in  all  its  parts  than  aould  be 
SMXiomplished  by  the  exhuust  process.  I  regard  these 
processes,  therefore,  as  materially  different  from  each 
other. 

I  agree  with  the  Board  that  the  rebutting  evidence  put 
in  by  the  applicants  was  properly  admitted  and  considered 
\iy  the  primary  examiner,  and  their  decision,  awarding 
priority  to  Bansome,  Bessemer,  and  Bansome,  is  affirmed. 


MEAT  PEESEEVATION. 

The  process  of  Messrs.  Mort  and  Nicolle,  according 
to    the   MMoumt  Leadtr,  is    being   pursued    in   that 
city  with  success.     The  following  is  a   description  of 
the  preserving  room : — "  The  preserving  house  is  the 
■ize  of  an  ordinary  pantry  in  a  large-sized  ship.    It 
is  constructed  of  pine  boards,  with  an  inner  lining  of 
sawdust,  and  is  tdmost   hermetically  sealed  from  the 
external  atmosphere  by  a  framework  covering  the  hinges 
and  the  interstices  around  the  door.     A  aeries  of  pipes 
run  round  the  length  and  along  the  roof  of  the  ajMurt- 
ment,  and  on  the  occasion  of  our  visit  on  Saturday,  with  a 
temperature  in  the  open  air  of  70  degrees,  the  tempera- 
tare  within  was  17  degrees  nnder  zero.    The  area  being 
too  large  for  the  reception  of  meat  alone,  a  number  of 
blocks  of  ice  were  piled  in  some  of  the  compitrtments, 
and  the  frigidity  was  remarkable.  On  advancing,  and  at 
the  end  was  found  a  considerable  quantity  of  meat,  such 
as  legs  of  mutton.      There  were  also  turkeys  and  guese, 
which,  on  being  rapped  with  the  knuckles,  were  as  hard 
■a  petriCtctions ;  plover  and  curlew,  and  native  game,  in 
feather,  with  heaps  of  oysters  and  baskets  of  eggs  swathed 
in  ioe,  and  in  perfect  condition.    A  mullet  thiit  bad  been 
kept  some  months  was  us  hard  as  a  piece  of  marble,  and 
the  degree  of  rigidity  imparted  by  tiie  process  to  a  small 
goardnsh  may  he  giOhered  from  the  fiut  that  Mr.  Nicolle 
broke  a  block  of  ice  with  it  at  one  sharp  blow,      f  he 
front  apartment  contains  an  artificial  icemaking  trough, 
about  nine  feet  long  by  three  feet  broad,  containing 
about  ninety  moulds.    The  ice  is  made  by  the  Waste  cold 
air  from  the  meat-preserving  room,  and  tbe  apparatus 
has  a  capacity  of  turning  out  several  tons  of  ice  per  week. 
Subsidiary  arrangements   are   provided  for    gradually 
oooling  down  the  water  contained  in  tanks  for  purposes 
ef  the   manufacture,    and   the   whole    machinery   is 
•o  sbnple  that  it  could  be  moved  by  a  boy.     The  more 
important  part  of  the  patent,  however,  lies  in  this,  that 
the  principle  upon  which  the  meat-preserving  invention 


is  founded  can  be  carried  out  upon  a  larger  scale  on  board 
ship.  It  is  claimed  that  the  apparatus  van  be  applied  to 
a  similar  reduction  of  temperature  in  the  hold  of  any 
vessel,  rendering  the  export  of  fresh  meat  from  Australia 
to  England  practical,  without  resorting  to  chemical 
means  for  preserving  it  in  tins,  or  fur  salting  it  down  in 
casks.  The  inventor  states  that  only  ten  tons  uf  fuel 
will  be  required  to  provide  for  the  export  of  500  tons  to 
Eurjpe. 

The  following  letter  appeared  in  the  Standard,  written 
by  Mr.  H.  H.  Roche,  agent  for  Bray's  refrigerating 
process : — 

The  meat  question — preserved  and  fresh — has  been  so 
prominently  brought  under  the  notiee  of  the  readers  of 
your  paper  thnt  I  have  the  less  hesitation  in  askini;,  at 
the  request  of  my  New  York  correspondent,  space  for  a 
tew  further  remarks,  specinlly  called  for,  as  he  deems,  by 
the  letters  appearing  in  your  impressions  of  the  7th  and 
8th  instant.  These  remarks  shall  illustrate,  by  the  records 
of  an  actual  test,  the  possibility  of  keeping  fresh  meat  for 
a  very  considerable  period — sulficient,  that  is,  to  allow  of 
its  extensive  importation  in  aid  of  our  home  supplies. 

I  will  deal  with  facts  only,  premising  that  the  system 
used  was  Bray's  refrigerating  process.  As  the  result  of 
the  first  triu,  experimental  only,  meat  was  kept  in  a 
warehouse  quite  sound  for  163  days.  Following  Ih  it,  in 
actual  practice,  two  cargoes  of  200  tons  each  were  im- 
ported into  New  Orleans  in  August,  1870,  the  cattle  in 
question  having  been  killed,  transported  by  steamer,  and 
retailed  under  an  average  summer  heat  of  fully  90 
degrees. 

A  cargo  was  next  sent  to  Philadelphia,  which,  like  the 
two  above-named,  met  with  the  unanimous  approval  of 
the  medical  men  and  press  representatives  appointed  to 
test  it.  The  onlv  steam-ship  owned  by  the  patentees 
was  then  lost,  ana  a  year's  delay  has  ensued  in  building 
a  new  one. 

Your  impression  of  the  7th  inst.  referred  to  has  a  letter 
from  Mr.  Shand,  whom  I  have  hot  the  pleasure  of  know- 
ing, but  whose  ideas  evidently  correspond  with  those  of 
Mr.  Bray,  the  patentee  of  the  above  system  in  America 
and  Europe. 

Professor  Gamgee,  on  the  following  day,  gives  it  as  his 
opinion  that  meat  cannot  be  preserved  by  this  process. 

No  opinion,  however,  can  override  facts,  and  these  we 
have  before  us,  already  fully  confirmed  by  the  safe  arrival 
I  of  three  cargoes  of  meat ;  while  the  new  steamer  now  at 
sea,  and  expected  at  Philadelphia  within  a  few  weeks,  will 
be,  we  anticipate,  the  fourth  confirmation  of  the  system 
adopted. 

Testimonials  cannot  find  a  fitting  place  in  this  letter, 
but  they  are  both  numerous  and  influential,  and  can  ba 
inspected  by  anyone  sufficiently  interested  in  tha 
commercial  aspect  of  the  subject,  now  assuming  a 
national  importance  in  this  country  of  high 'prices  and 
strikes. 


Mr. 


STATISTICS  OP  NEW  ZEALAND. 
Julius  Vog^L   the  Colonial  Treasurer  of  New 


Zealand,  in  the  course  of  his  late  financial  statement  in 
tbe  New  Zealand  Parliament,  said  he  had  prepared  some 
interesting  statistics,  comparing  New  Zealand  with  other 
countries.  Taking  the  year  1869,  which  was  the  latest 
for  which  returns  could  be  found,  it  appeared  that  the 
revenue  of  the  United  Kingdom  was  £65,000,000,  of 
which  less  than  £24.000,000  was  obtained  under  the 
Customs,  and  £20,000,000  the  amount  of  the  Excise,  as 
represented  by  the  duties  on  spirits.  During  the  same 
year,  the  totu  amount  collected  in  New  Zealand,  in- 
cluding the  taxes  collected  by  the  provinces,  was 
£002,000.  If  there  were  the  same  taxation  in  New 
Zealand  as  existed  in  Great  Britain,  although  the 
f^lish  Customs'  tariff  would  not  of  itself  yield  so  mnch 
as  that  of  the  colony,  the  total  revenue  would  be  much 
larger  than  it  was  at  present.     Stamp  duties  in  the 
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United  Kingdom  represenU  6i.  per  hend  of  the  popula- 
tion, or  nenrly  50  per  cent,  more  than  New  Zualamt.    A 
oompiirison  of  the  quintiticH  of  high-dutiod  goods  oon- 
sumud  in  New  ZeaUnd  and  the  United  Kingdom  ghowed 
coucluiiiTely  the  wealthier  compamtive  condition  of  the 
colony.    Of  Bpirita  there  whs  consumed  in  the  United 
Kingdom  per  head  of  the  population  per  year  under  one 
gallon,  but  in  New  Zealand  the  averHge  was  2'1  gallons ; 
tobacco,    rSlb.  per  heal  in  the   United   Kini^om,  in 
New  Zealand,  2*6  lbs.  per  head ;  wine,   0  o  gallon  per 
bead  in  Great  Britain,  Hguinst  0-6  gallon  in  Now  Zea- 
land ;  tea.  3-4  Ihs.  in  the  United  Kingdom,  against  7*1  lbs. 
in  New  Zetland;  onffee  a  little  under  1  lb.  per  head  in 
the  United  Kingdom,  as  against  a  litle  over  2  lbs.  per  head 
in  New  Zealand ;  sugar,  46  lbs.  per  head  in  the  United 
Kingdom,  against  67  lbs.  in  New  Zealand.    The  English 
tariff  would  have  yielded  in  New  Zealand,  £643.000,  as 
against  £823.000  actually  obtained  here  for  Customs' 
duties ;  but  if  the  other  taxation  bore  the  mime  propor- 
tion to  the  Customs  dutius  here  as  in  the  United  King- 
dom, the  total  revenue  of  New  Zetland  would  have  been 
£1,200,000  in  1869,  as  against  £894,000,  actually  revived 
during  that  year.    But,  besides,  the  local  tazitt;on  in  the 
United  Kingdom  amounted  to  over  50  per  cant,  of  the 
general  taxation,  while  in  New  Zealand  the  local  taxa- 
tion was  very  moch  less.    The  secret  of  the  apparent 
heavy  taxation  in  this  colony  was  to  be  found  in  the  fact 
that  the  rate  per  head  of  the  value  of  imports  and  ex- 
ports was  considerably  higher  than  it  was  in  the  United 
Kingdom  during  1869.    The  value  of  imports  into  the 
United  Kingdom  represented  £9  14a.  9d.  per  head  of  the 
popolation,   and  the  exports  represented    a    valuo  of 
£7    168.    per    head;    but   in    New   Zealand,    during 
the    same    year,    the    imports    represented    £18    4s. 
per     head,    and    the     exports    £15     Os.    per    head. 
The  imports  represented  not   merely   consumable   or 
perishable   goods,  but  articles   of  lasting  value   and 
means  of  increasing  wealth.     During  the  five  years 
ending    1871    the   total    value    of  our   exports   was 
£24,000,000,  of  which  £d.6d0,000  was  the  value  cf  non- 
oonsumable  articles,  so  that  to  that  amount  articles  of 
permanent  value  and  means  of  increasing  wealth  were 
added  to  the  colony.    Bv  another  return  it  appeared  that 
for  the  year  ending  April  1,  1872,  the  value  of  imports 
into  Great  Britain,  less  the  value  of  re-exports,  repre- 
•anted  £8  3s.  per  head  of  the  population ;  while  in  New 
Zealand,  during  the  same  year  and  under  the  same  con- 
ditions,  the  imports    represented   £13    6s.   per    head. 
The  British  produce  and  manufactures  exported  from 
the  United  Kingdom   represented  a  value   equal   to 
^6  8s.  per  bead ;  but  the  value  of  New  Zealand  produce 
•zported  from  the  colony  represented  £17  16s.  per  head. 
During  the  same  year  the  Post-office  revenue  in  the 
XJoited  Kingdom  was  t>qnal  to  2s.  lid.  per  head  of  the 
population,  as  against  Ss.  4d.  per  head  in  New  Zealand  ; 
and  the  telegraph  revenue  amounted  to  SJd.  per  head 
in  the  former  case  and  is.  9d.  in  the  latter.    The  popu- 
lation of  England  and  Wales  in  1861  showed  a  propor- 
tion of  males  between  the  ages  of  16  and  65  equal  to  28 
per  cent.,  while  in  New  Zealand,  in  1871,  the  proportion 
between  those  ages  was  37  per  cent.      Turning  to  the 
neighbouring  colonies,  it  appears  that  the  per-centage 
of  pMfons  between  the  ages  of  21  and  40  was  38  per 
•Mi.  M  afainst  M  per  cent,  each  in  New  SonUi  Wales 
and  Victoria.  The  increase  of  population  during  the  ton 
ymn  ending  1871|  was,  in  New  Zetland,  equal  to  166 
per  eent  as  against  46  per  cent,  in  New  South  Wales, 
•sd  26  per  cent,  in  Victoria.  Unriog  the  same  ten  years 
ths  increase  in  the  population  between  the  ages  of  21 
•ad  40  was  162  per  cent,  in  New  8onth  Wales,  while  in 
'^ctoria  there  was  actually  a  decrease  of  10  per  cent. 
▲  oompariaon  of  the  exports  and  imports  showed  most 
fitvoarably  for  New  Zealand.    Leaving  on  one  sido  im- 
wrts,  and  the  value  of  re-exports,  the  result  was  :— 
Victoria,    £14    4s.    per    head;     New    South    Wales, 
«U  9s.  per  head ;  Mew  Zeakuid,  £21  16s.   per  head, 
oiV  il  tae  natiTe  population  were  indsdad,  £18  4s. 


per  head.  Taking  exports  the  figures  wn«;-T^ 
toria.  £14  10s.  per  head;  New  South  Wales,  il!  Ifc 
per  head ;  New  Zealand,  £19  2»  per  hwi,  «,  ii. 
eluding  the  native  population,  £16  8s.  per  head,  t 
the  principal  jiroducts  of  the  colonies  were  comidfiii 
the  result  would  be  more  strikingly  favourable  to  Ifn 
Zealand.  Thus,  upon  the  average  of  the  five  vna 
ending  1871,  New  Zealand  exported  gold  to  tke  tMid 
of  £10  8a.  per  head  per  annnm  of  the  popolatioii,  i^tial 
£7  19s.  in  the  case  of  Victoria,  and  10s.  in  that  of  Km 
South  Wales.  For  the  same  perion.  New  ZeshsTi 
average  export  of  wool  was  equivalent  to  M  li.  fs 
head,  as  against  £6  7s.  for  Victoria,  and  £4  Its.  for  Kn 
South  Wales.  The  exports  of  agrlcoltoral  modm  lal 
timber  from  New  Zealand  for  the  same  period  wen  t^ai 
to  13s.  par  head  of  the  population  per  year.  Fna 
Victoria  these  exports  averaged  only  3s.  4il.  ptr  kai 
and  from  Naw  South  Wales  10s.  Od.  psr  bjad.  Ahnb* 
sum  must  be  added  in  the  case  of  this  colonrfcrlx. 
the  export  of  which,  including  the  native  popoktaa, 
was  equal  to  4s.  lid.  per  head.  Much  haii  bees  ad 
and  written  respecting  New  Zealand's  oppre«iv»C«l«« 
tariff;  but  if  the  Victorian  rates,  inolDding  ^  •*T 
duties,  had  existed,  and  if  the  values  wen  eatm  w 
same  as  at  present,  we  should  have  raised  ai  C«MS 
revenue  during  1871  £781,000,  against  £731,Wt  *■ 
we  actually  raised.  That  disposed  of  the  allegHiaMito 
the  higher  rate  of  taxation  in  New  ZaaUnd  is  enafw 
with  Victoria.  It  was  to  bs  bAme  in  miad IM|m 
native  question  had  cost  New  Zealand  Hirfl"| 
sterling  in  the  shape  of  expenditure,  mors  *■?" 
be  required  in  a  colony  situated  like  V"**"'  j* 
fact  showed  how  great  the  resouroas  of  this  eel"?**? 
were.  It  was  alleged  that  the  cost  of  guiisMri  *■* 
was  heavy.  Of  course  the  rate  per  head  of  ft*  <» 
was  large,  hecanae  the  population  was  sbsIL  Il"J 
especially  to  be  remembered  that  here  '^'"t^ 
aggregation  of  population  asked  for,  and  expert** 
receive,  all  the  conveniences  which,  in  older  "'^^ 
were  only  expected  by  large  commnnities.  StiD  f 
comparison  of  the  departmental  cost  of  goredBBart* 
favourable  to  New  Zeahmd. 


asiTB&Ai.  vont 


Crystal  Palace  Aqvariiun.— An  interesting  ««"^ 
was  held  on  Wednesday  evening,  the  6th  ""'^^^ 
Mr.  Gerald  Weir  gave  a  lecture  upon  ^J^^^ 
and  its  contents.  A  very  large  audience  hiteooil »  , 
lecture,  and  afterwards  inspected  th«  jj*,^ 
examined  the  specimens  and  instruments  •""^''j 
the  West  Kent  Microscopical  Society,  l>y  *^"*"' \I!i 
and  others.  It  is  interesting  to  know  that  ^f^T 
of  the  effort  made  by  Mr.  Uoyd  to  preserve J^^ 
water  in  the  aquarium  is  perfect.  '^"f^^'^T^fjg 
tons  of  food  have  been  consumed  by  the  fiio,  "^  ,J 
is  absolutely  devoid  of  any  contaminatincai*""!,^ 
is  perfectly  pure.  Under  the  direction  •^'feS^ 
aquarium  la  contemplated  at  the  Vienna  £xhin»*' 

PalB.T»e«  At  BaM.-^TIie  magaiic^il^ 
that  has  for  the  last  S5  year*  fotiaad  oos  »■  'r[^ 
cipal  ornaments  of  the  gwden  of  Sig.  f^<*'''V?  Il  as 
Naxionale.  at  Home,  has  Jnst  bean  V^^Jpm 
mnnidpslity  of  that  dty.  in  oonseqaaoes  ^Tiji 
oecnpied  by  this  garden  being  now  •'>*■*  *^^^ 
upon.  Sig.  Formtlli,  the  head  gardener  of  w  J^ 
is  now  superintending  the  reraonl  of  tUs  "'''^i^ 
is  8  metres  in  height  and  1-8  metres  in  ^'""^l^y^ 
roots,  together  with  about  8  enbio  sMtaf  vj|gi(^ 
been  placed  in  a  box,  so  that  there  will  bsao  *f^  ^ 
being  injured.  The  aite  intended  for  hi  '•g'JSi 
at  the  end  of  the  alley  skiiting  tlM  Villi  w'^ 
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ZbMtrM  in  Ssrop*.— A  Berlin  paper  give*  the  follow- 
ing; sUlistics  of  the  number  of  theutres  in  Europe : — 
lUly,  348  J  France,  337  ;  Germany,  191 ;  Spain,  1G8  ; 
Australia,  162;  England,  160;  Kussia,  4i;  Belgium, 
34 ;  Holland,  23 ;  Switzt-rland,  20 ;  Portugal,  16 ;  Swe- 
den. 10 ;  Denmark,  1 0 ;  Greece,  4 ;  Turkey,  4 ;  Rounutnia, 
3  ;  Svabia,  1.     In  Egypt  there  are  three  theatret. 

Oob*.— The  Island  of  Cuba  has  an  area  of  about  48,000 
■qoare  miles,  or  more  than  twenty  millions  of  land,  whiuh 
In  point  of  fertility  may  be  suid  to  be  unsurpassed. 
Aooording  to  the  latest  statistics,  scarcely  16  per  crnt.  of 
the  soil  has  been  reduced  to  cultivation,  yet  the  value  of 
the  animal  agricultural  products,  including  live  aUick.  is 
■atimated  at  140,000,000  dollars.  The  lands  under  cultiva- 
tion have  been  valued  at  322,131,778  dollars;  the  cattle 
estates  at  68,422,740  dollars;  the  real  estatea  of  the  cities, 
170,400,823  dollara ;  and  the  capital  invested  in  trade, 
773,846,489  dollar*.  The  value  of  the  exports  from  Cuba, 
In  1860,  was  8,612,277  dollars,  of  which  the  United  States 
teok  38,116,278  dollars,  and,  in  return,  exported  to  Cuba 
|«DdaoU  Talus  418,288,663.  The  eastern  part  of  thd 
island  i«  Mid  to  comprise  some  of  the  best  suil  for  oane- 
||>Dwing.  The  oane  is  rarely  planted  more  often  than  once 
in  teven,  and  frequently  once  in  ten  years.  The  climate 
is  so  bvooiable  tnat  the  cane  may  be  cut  and  converted 
into  mgar  at  leisure.  In  former  times  considerable 
•ttenticra  waa  given  to  the  culture  of  coffee,  but  for  some 
cause  the  Spanish  government  objected  to  it,  and  the 
csop  ia  not  now  of  much  importance.  More  than  a  third 
of  the  island  ia  covered  with  forests,  including  choice 
MUnet  woods.  The  annual  revenue  that  Spain  has  been 
deriving  from  Cuba  has  been  estimated  at  37,000,000 
doUan,  of  which  from  lix  to  ten  millions  has  gone  to  the 
mother  eenntry,  ti>e  rsst  to  the  Spanish  officials. 

The  Oonmeree  of  the  Vnlted  SUtes  with  Japan.— It 
ia  little  more  than  a  quarter  of  a  century  since  Japan 
was  a  sealed  book  to  the  commerce  of  the  Western  world, 
it*  intereourse  with  the  outride  barbarian*  having  been 
«  sort  of  desultory  trade  with  the  Dutch.  Captain  Perry's 
«spedition  in  1864  resulted  in  the  cniening  of  a  few  ports, 
•xtanded  sabsequenUy  thiongh  other  treaties,  until  at 
length  •  film  foothold  ba*  boon  obtained  for  American 
oonmene,  and  the  fintitions  of  wMeh  are  beooming 
nnnually  more  important,  eapeoiaUy  the  tea  trade.  The 
first  Japan  tea  of  any  oonseqoence  received  in  America 
wa*  in  1869-60,  when  8«6.3061bs.  were  imported ;  and 
from  that  small  begfinning  the  import*  have  gone  on  in- 
ciwwiing  each  snooeeding  year,  till,  in  1870-71,  the  im- 
porU  reached  13.449,1671bs.  The  following  table  ahows 
tlM  abipment*  for  tk*  laat  thirteen  yean  :— 

lbs. 

1869-60   366,806 

1880-61  1,060.448 

1861-63  476.389 

1863-68 1,798,208 

1868-64  1,884,698 

1864-66  1,669,640 

1866-66 6,966,300 

1866-67 6,979,638 

1867-68 6,836,696 

1868-69 9,719,790 

1869-70 10,138,412 

1870.71 18,449,167 

1871-72 11,482,173 

These  are  direct  ihiinnents ;  aeonsiderable  quantity  comes 
to  America  from  China,  where  the  native  leaf  is  sent  from 
Ksgaaaki  and  some  of  the  southern  ports  of  Japan,  to  be 
eoloured,  for  the  pnrpoae  of  mixing  with  the  China  leat. 
The  opening  of  new  ports  in  Japan  has  given  a  remark- 
able impetos  to  the  tea-trade,  and  the  quantity  promises 
to  he  greatly  increased,  and  the  quality  improv^l.  The 
exports  horn  America  to  Japan  nave  not  yet  assumed 
large  proportloiM,  but  they  increase  a  lUtls  aa  the  com- 
mercial relations  of  the  two  conntriei  become  more 
intimate. 


Ooal. — The  uuthorities  of  the  department  of  the  Seine 
Inl'ericurn  have  opened  a  credit  of  five  thoanand  frHUus. 
in  aid  of  the  scientiKc  search  fur  a  vein  of  coul,  of 
which  the  existence  is  suspected.  The  discovery  of  such 
a  supply  in  the  neighbourhood  of  Uuuun,  Jl-tvre,  and 
many  other  nmnufaeturiiig  towna  in  the  valley  of  the 
Seine,  would,  of  course,  be  u  grand  boon. 

The  Harston  Bifle. — An  improvement  of  the  &lartini 
lock  has  been  ptlented  l>y  Mr.  Urevillu  Uarston,  of 
Birmioghani.  It  siniplilits  it  in  a  mu(>t  remarkable 
manner,  and  renders  ihu  action  consequent  upon  the 
pull  of  the  trigge,-  much  more  certain  ;  and  a  \J  spring 
is  used  for  the  main-spring,  which  is  easily  replaced  if 
broken,  though  the  instincus  in  which  such  spring*  break 
are  very  rare.  One  g-.eat  udvautago  in  the  mounting 
of  the  rifle  is,  that  the  stock  is  all  one  piece,  and  not,  as 
in  the  Martini- Uenry,  two  pieces;  this  gives  a  greater 
support  to  the  barrel  and  leasena  the  recoil. 

nie  Austrian  Polar  Expedition. — A  letter,  dated  the 
16th  of  August,  has  been  received  from  Dr.  Fischer,  of 
the  Austrian  Polar  Expedition.  He  says  that  the  ex- 
pedition lies  olf  Cape  Nassau,  and  that  it  is  surrounded 
by  ice  on  all  sides.  The  temperature  is  unusually  low 
for  the  season,  the  sea  being  generally  free  from  ice  at 
this  point  in  the  months  of  August  and  September,  and 
Dr.  Fischer  fears  that,  unless  a  thaw  should  oome  on,  the 
expedition  will  have  to  pass  the  winter  in  Nova  Zembl*, 
instead  of  on  the  Siberian  coast.  The  crew  are  in  ex- 
cellent health,  and  have  provisions  and  clothes  for  three 
years,  besides  a  stock  of  ooal  which  would  soffioe  for  a 
journey  of  fifty  days. 

VsiUTins.— Professor  Luigi  Palmieri,  who,  it  will  be 
remembered,  pursued  his  observations  during  the  late 
eruption  of  Mount  Vesuvius,  even  when  the  floods  of 
lava  threatened  to  convert  the  building  in  which  be  was 
sheltered  into  a  furnace,  has  Just  published  a  highly  in- 
teresting brochure  on  the  various  phases  of  the  terrible 
phenomenon  which  he  had  predicted,  detailing,  in  ihot, 
almost  hour  by  hour,  the  progress  of  the  burning  torrent, 
and  the  transformation  which  the  crater  of  the  mountain 
underwent.  The  little  work — illustrated  by  seven  wood 
engravings,  showing  the  state  of  the  cone  during  the 
years  1870,  1871,  and  1872 — shows  the  extraordinarr 
modifications  caused  by  the  terrible  eruption  of  the  26th 
of  April.  In  conclusion.  Professor  Palmieri  records  the 
material  indications  which  may  be  of  use  in  future  in 
foretelling  coming  convulsions  of  Vesuvius,  and  dis- 
cusses the  nature  of  the  lava,  metals,  gases,  and  acid* 
which  the  mountain  showers  forth  during  eruptions.  A 
more  interesting  scientific  history  and  disquisition  could 
scarcely  be  produced. 

French  Begisters. — ^The  amount  of  labour  and  of 
serious  inconvenience  caused  by  the  destruction  of  the 
registers  of  births,  &c.,  at  the  Hotel  de  Ville,  may  bo 
imagined,  but  can  scarcely  be  described.  The  regula- 
tions respecting  what  are  called  Actu  de  I'Eiat  are  ex- 
tremely strict,  and  the  production  of  registers  of  birth, 
of  the  death  of  parents,  &c.,  is  strictly  insisted  upon  in 
the  case  of  marriage  and  other  engagements.  The  burning 
of  these  registers,  then,  placed  the  whole  population  in  a 
very  awkward  predicament,  and  their  reproduction  baa 
given  rise  to  on  immense  amount  of  work.  The  autho- 
rities invited  all  who  poisessed  copies  of  the  registers, 
certificates,  to  send  them  in  to  the  council.  These 
formed  a  large  portion  of  the  new  registers,  while  dupli- 
cate* were  given  to  the  holders ;  but  in  the  case  of  thoae 
who  held  no  such  certificates,  the  time  of  their  birth, 
marriage,  kc,  could  only  be  fixed  by  their  own  *tate- 
ment*,  or  those  of  parents  and  relations.  The  work  waa 
distributed  amongst  the  mairu  and  officials  of  the  twenty 
arrondiasements  of  Paris,  and  it  is  so  advanced  that  at 
the  end  of  the  present  month  it  will  be^completed,  aa  far 
as  regards  the  period  commencing  with  1860  and  end- 
ing with  1871.  The  re-registration  of  a  population 
of  a  million  and  a  half  muat  have  been  no  trifling 
labour. 
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Tribunals  of  Commerce. — "  The  Bill  for  the  pstab- 
Ushment  of  Tribunalx  of  Commerce,"  which  wag  with- 
drawn last  session,  owing  to  the  pressure  of  other  busi- 
ness, is  to  be  reintroduced  next  year.  These  tribunals 
are  to  have  all  the  juri^xliction  of  superior  courts  of  law 
and  equity.  There  is  to  >ie  a  control  court,  with  sub- 
courto.  A  lawyer  is  to  preside  over  the  former,  assisted 
hy  two  merchant  judges,  thus  combining  legal  knowledge 
and  business  experience.  The  suh-oourta  are  consti- 
tuted by  two  merchant  judges,  and  the  district  regiHtrer 
in  the  capacity  of  th?ir  legal  axsessur.  The  composition 
of  the  courts  is  elastic  as  respects  the  number  of  judges 
employed,  and  the  frequency  of  meeting.  th.-8e  di-pemiiiig 
on  the  urgency  of  the  business.  The  tribunals  are  to 
have  jurisdiction  for  the  recovery  of  any  debt  above 
£20 ;  all  questions  of  fnct.  and  the  construction  of  all 
commercial  docuuients  being  decided  )>y  the  majority  of 
the  court,  while  all  questions  of  law  are  to  be  left  to  thi: 
judge  alone.  - 

Extent  and  Valne  of  the  Gold  Working*  in  Tiotoria. — 
The  number  of  distinctquartz  reefs  proved  to  beanriferous 
in  the  colony  cannot  be  distinctly  aecertnined.  as  piirts  ot 
the  same  reef,  in  some  localities,  are  held  to  be  distinct 
teefs,  and  named  accordingly.  As  the  reefs  are  further 
explored,  it  is  found,  too,  that  what  were  supposed  to  be 
aeparate  reefs  are  not  really  distinct.  The  reefs  hto  stated 
inthelastoflBcialretumsofthecoIonytonumberS  130.  The 
extent  of  auriferous  alluvial  and  quartz  ground  worked 
upon  is  put  down,  from  estimates  made  by  the  mining 
surveyors  and  registrars  (not  from  actual  surveys),  nt 
935  square  miles,  and  the  estimated  value  of  gold- 
mining  claims  is  stited  at  £12,273,046.  From  924,703 
tons  of  auriferous  quartz  crushed  in  1871,  484,303  oz.  of 
gold  were  produced,  averaging  lOoz.  ll^wts.^  The 
highest  yield  was  ISdwts.  13  grains  to  the  ton  in  the 
Ararat  district.  This  does  not  profess  to  show  the  total 
quantity  of  quartz  crushed,  but  only  the  yield  of  certain 
crushings,  respecting  which  the  mining  surveyors  hnve 
been  able  to  obtain  information.  Since  the  first  publica- 
tion of  the  officii^  statistics  in  the  colony,  information 
has  been  obtained  concerning  8.328,323  tons  crashed, 
which  yielded  an  average  of  1  dwis.  2J  grains  per  ton. 
The  total  gold  exported  from  the  col  my  in  1871  was 
l,366,477oz  3dwt«.,  of  which  691,322  oz.  wei«  irom 
alluvial  worldnga. 

Cenani  of  Oreeee. — A  new  census  of  the  kingdom  of 
Greece  was  taken,  by  order  of  the  gfovemment,  through- 
ont  the  State,  on  the  2nd — 14th  of  May,  1870,  from 
which  we  learn  the  following  results :— The  general 
number  of  inhabitants  ot  the  various  municipalities 
waa  1,447,026,  added  to  which  were  soldieis  and 
sailors  in  active  service  and  merchant  seamen  abroad, 
making  the  total  population  1,457,894  persons.  Of 
these,  754,176  were  males,  and  703,718  females. 
This  population  was  distributed  in  the  following 
manner,  viz :  —  In  Greece,  as  formerly  constitnted, 
Tix.,  continental  Greece,  the  Peloponnesus  and  islands 
of  the  Cyclades,  1,225,673;  in  the  Ionian  Islands. 
232,221.  Mr.  Mansola,  in  his  report  to  the  Minister 
of  the  Interior,  deduces  from  this  census  that  the 
increase  of  the  centre  population  during  the  last 
decade,  which  is  to  say  from  1861  to  1S70,  is  132.416  in- 
habitants, giving  a  yearly  increase  of  13,241  persons,  or 
1  per  cent,  per  annum  in  the  entire  number.  Thepopu- 
lation  of  the  old  kingdom,  namely.  Continental  Greece 
and  the  Peloponnesus,  &c.,  has  augumented,  however, 
during  that  period  by  128,863  souls,  or  at  the  rate  of 
12,836  persons  annually,  viz.,  1  for  85  inhabitants ; 
whereas,  in  the  Ionian  Islands  the  increase  during  the  last 
ten  years  is  only  3,652  persons,  equal  to  355  per  annum, 
heingonefor every  643 inhabitantsduringtbeyear.  Forty- 
three  of  the  old  provinces  of  Greece  show  an  angumentation 
of  116,136  persons,  while  the  other  five,  viz.,  Skopolis, 
Nauplia,  Hydra.  Trezoenia,  Zea,  and  Milos,  show  a  de- 
crease of  4,436  inhabitants  in  the  ten  years.  In  thelonian 


Islands  the  population  of  three  provinces,  doiia|  ^ 
same  period,  has  increased  by  14.152  souls,  while  in  tha 
remaining  four,  namely,  Paxos.  Cephalonia.  Ithaci,  ud 
Cerigo,  there  is  a  diminution  of  13,303  peisnns.  TIm 
population  of  some  of  the  principal  towns  wts  u  W- 
luws :— The  town  and  Demos  of  Athens.  48, 107 ;  Pktm, 
26  190;  8>ra.  20,996;  Corfu,  24,091;  Cephalonis, 
14  282;  Zaiite,  20.480;  the  Pirsoa  of  Athens,  11,047; 
Argos.  10,620.  The  number  of  births,  deathi,  ud 
marriages  showed  a  very  considerable  fecundity  ud 
a  low  death-rate,  in  comparison  with  other  coaatriii. 
Provided  these  returns  are  correct,  Greece  wo«M 
appear  to  be  the  most  healthy  countrv  in  Eorapi,  sr- 
cepting  Great  Britain,  and  most  prolific  next  to  Italy 
and  Bavaria. 

The  8t.  Oothard  Eallway,— Up  to  the  prnoit  tins 
nothing  has  been  done  at  the  St.  Gothaid  IobwI  b«7ond 
extensive  preparations,  and  it  is  anticipated  tli»t  beJOTS 
long  the  contractor,  M.  Favre,  will  begin  the  sctanlmn 
of  tunnelling.  It  is  intended  at  first  to  employ  Msa 
power  for  the  compression  of  the  air  for  »orku>g  ^ 
tunnelling  machinery,  until  the  works  for  utjlim^ttt 
water-power  of  the  mountain  aie  completed,  '"^  ™ 
probably  occupy  a  year.  The  contractor  estimated  W 
he  will  be  aide  to  drive  3-50  metres  per  day  from  «* 
end  by  machinery,  or  1  metre  per  day  by  hand,  al 
at  this  rate  of  progress,  by  the  1st  of  June,  1873, 1,»» 
metres  of  tunnel  will  be  opened.  In  this  csse.nrtai^ 
a  yearly  advancement  of  2  400  metres,  the  ^"""^^ 
be  completed  in  seven  years.  According  to  t**""™" 
sions  of  geologists,  the  hardest  strata  will  bo  metvm 
at  the  entrance  to  the  tunnel,  viz.,  at  G***?"' 7* 
formation  is  granite,  granite  schist,  and  crystallmeiW 
containing  feldspar  and  mica  ;  at  the  south>TB  <"~|~ 
Ariola,  the  rocks  met  with  are  of  a  ':'7"*'J'.™  ."~5 
containing  masses  of  the  hardest  mica,  ampmoolo^  u» 
groups  and  veins  of  quartz. 

Xasenm  of  Inyantions.— At  a  meeting  of  the  Looiot 
A88(K!iation  of  Foremen  Engineers  and  D™*^'??' 
after  a  paper  by  Mr.  Thomas  Webater,  Q-Cj^^^"* 
"  On  the  promotion  of  Practical  Science  ""J  ?J3^ 
education  by  Museums  of  Inventions,  «^''y"7^ 
maintained  by  the  surplus  of  the  inventon'  w  foM. 
the  following  resolution,  propoeed  by  Mr.  W.  uop 
Wise,  Assoc.  Inst.  O.E.,  and  aeoooded  by  •1'^': 
Campbell,  was  put  to  the  meeting,  and  <»^J^JZ 
damation  :— "  That  this  meeting  conaidei*  the  r>om^ 
office  Museum  at  South  Kensington  totally  ™"«g^ 
to  the  requirements  of  the  age,  and  is  of  "P""*""^ 
after  suitable  provision  has  been  made  for  "• 't*™^ 
of  the  Patent-office,  a  reasonable  proportion  •* '?*"r, 
plus  funds  arising  from  the  granting  of  patf"  "  . 
ventions  should  be  devoted  to  the  •■'•'''""^JLJJ: 
maintenance  of  a  more  comprehensive  ""f*""  "^^I^ 
tions,  for  the  advancement  of  practical  •=»«"*•'"•  k, 
nical  education."  Mr.  Gibbon  then  Pn>P?^v^^ 
Campbell  seconded :— "  That  memorials  "|,™^~^w 
the  foregoing  resolution  he  presented,  and  "PJ?^; 
deputations  to  the  Prime  Minister  and  the  wi»  v— 
ceUor."  _ 

XXETIHQB  FOE  THE  BH8Tini&  *•*' 
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ABBOITNCEMENTS  BT  THE  COUNCIL. 


xoTicE  TO  nsaaasz. 

The  One-Hnndred-and-Nineteenth  ScBsion  of 
ihe  bociety  will  commence  on  Wednesday,  the 
20th   November,  when   the   Opening  Address 

,  will  be  delivered  by  Major-Qeneral  V.  Earolbt- 

,  'WiLMOT,  R.A.,  F.U.S.,  Chairman  of  the  Gonncil. 

1  The  following  are  the  dates  of  the  Wednesday 
evening  meetings,  the  chair  being  taken  at  eight 

'o'clock: — 


1872. 


1873. 


—  —  20  27  • 
4  U  18  — 

—  ..-  16  22  29 
6  12  10  26 

6  12  19  26 

2  —  16  23  30 

7  li  21  28 


Nov6iii1>0r...i 

Cecember .... 

January  .,.> 
„       Febmary  .... 

„      March  

»       April , 

»      May 

For  the  meetings  previous  Ho  Christmas,  the 
following  arrangements  have  beep  made : — 

NoviKBEK  20. — Opening  Address  by  M^or-Oeneral 
F.  EAKDLBT-WiutoT,  B.A.,  F.R.S.,  Chairman'  of  the 
ConncU. 

[On  tMi  erealnf  th«  Prino*  Coiuort'i  Prix*,  ud  tha  Hedali 
awanlad  daring  th*  lut  Seaion,  will  ba  preaentsd  b7  the  Lhainnu.] 

NoYXMBER  27. — "On  Technical  Edacation,  and  the 
Heaus  of  Promoting  it."  By  XaoHAS  Wxbstbb,  Esq., 
Q.C.,F.RS. 

Dbcsmbbb  4. — "On  the  Mannfaotore  of  Hone-nails 
by  Uauhinery."    By  J.  A.  Huoobtt,  ISaq. 

Dbcbmbir  11. — "On  G^vanic  Batteries."  By  the 
Bev.  U.  UioBTON. 

Secehbxk  18. — "On  Bonia,  her  Industries,  Com- 
merce, and  Means  of  Communication."  By  Lbonb  Lbti, 
Esq.,  Profemor  of  Mercantile  Law,  King's  College, 
London,  and  one  of  the  Uepatiea  to  the  Int-ciT^i^^nTi.l 
Statistical  Congress  at  St.  Petenbiug. 

Each  Member  is  privileged  to  introdnce  two 
Mends  to  every  meeting,  and  a  book  of  blank 
tickets  has  been  forwarded  for  this  purpose. 

Members  are  reminded  that  should  any  of 
iheir  friends  wish  tojoiu  the  iSociety,  the  opening 
of  the  Session  is  a  favourable  opportunity  for  I 
proposing  them.  ■ 


CAHIOB  LXCTUBBB. 

The  first  course  of  Cantor  Lectures  for  the 
ensuing  Sessioh  will  be  on  "  The  Practical 
Applications  of  Optics  to  the  Arts,  Manufac- 
tures, and  to  Medicine,"  by  C.  Meymott  Tidt, 
M.B.,  Joint  Lecturer  on  Chemistry,  and  Pro- 
fessor of  Medical  Jurisprudence  at  the  London 
Hospital,  and  will  consist  of  tive  Lectures,  to  be 
delivered  on  the  following  Monday  evenings,  at 
eight  o'clock : — 

LaercBB  I. — Mondat,  Notbxbbb  25tk,  1872. 
The  Law  of  the  Intensity  of  Li^ht  in  its  Application 
to  Photometry— lighthouse  Illumination. 

liBcrmu  n. — ^MoMDAT,  DacBicBSE  2in>,  1872.  ' 
Lighthonaa  lUamination  fcontimud) — Applications  of 
Reflection — Lenses  and  their  Tarietitja — Their  Applica- 
tion to  Medical  Puipoaes,  &o. 

liBCTimB  m. — MoHSAT,  Dbobkbsk  9tk,  1872. 
Applications  of  Optics  in  the  Arts,  illustrated  in  th» 
Soienee  of  Photography. 

Lbctvbb  IV. — ^Monday,  Bbcbmbbii  16th,  1872. 
Polarised  Light,  and  its  Practical  Applications. 

Lbctvm  v. — ^MoMDAT,  Dbgkxbbb  23bi>,  1872. 
Spectrum    Analysis    as   Applied    to    MaDufiustoras, 
illustmted  in  the  Bessemer  proctsss,  and  to  Medicine  in 
the  Detection  of  Blood. 

A  second  course  will  be  given  during  the 
Session,  by  the  Rev.  Abthor  Rigo,  M.A.,  "On 
the  Energies  of  Gravity,  Electricity,  Vitality, 
Affinity,  Light,  and  Heat,  especially  with 
reference  to  the  Measurement  and  Utilisation  of 
them." 

The  third  coarse  is  not  yet  arranged. 

These  Lectures  are  open  to  Members,  each  of 
whom  has  the  privilege  of  introduciitg  two  friends 
to  each  lecture.  Tickets  for  the  first  coarse  are 
issued  with  this  JottmtU. 


zzAxnrAnoira,  ivn. 

The  Programme  of  Examinations  for  1873  it 
now  ready,  and  may  be  had  gratis,  on  applica- 
tion to  the  Secretary. 

The  .following  sabjects,  which  were  in  the 
Programme  for  this  year,  do  not  appear  in  that 
for  1»73  :— 


Latin. 

Elementary     Musical 
Composition. 


Metrical  System. 
Mensuration. 
Domestic  Economy. 
Geugrapby. 

The  Final  Examinations^  in  1873,  will  be 
held  on  the  evenings  of  the  .'2nd,  23rd,  24th, 
and  25th  ApriL  ihe  Time-table  has  been 
arranged  as  follows : — 


T  U  ■  B  D  A  T, 

aiad  April, 
From  I  to  10  p.m. 


Arlthmgtte. 

Lofla. 

Florienltan. 


W  iDaaaoAT, 

23rd  April, 
FromltolOp.m. 


Thaory  of  Muia 
Enfliita  BUh»7 
Oarmaa. 
SpanlJh. 


TaoasoAT, 

34th  April, 
Fn>m>toIOp.m, 


F  a  I  o  A  T, 

«tth  April, 
Flrom7lolOp.ra. 


PoUtleal    Eoo- 

BOBT. 

FreDeo. 

Fruit  and  Vera- 

tablaCultare. 


B-iek-kaapinr. 
Engliah     Lan- 
(uga. 

Italian. 


Fbdat,  Mtb  April,  <  to  I  p.m.— DIoiatloB. 
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The  Elementary  Examination^,  held  by  the 
District  Unions  and  Local  Boards,  for  whieh 
papers  are  fnmiBhed  by  the  Bodety,  are  ixed 
for  the  4th,  6th,  and  6th  TAamh. 

Fan  detaHs  bt  reference  to  the  Ezarahmtions 
are  given  in  the  Prdgrsmma,  copies  of  whiefa 
should  be  applied  for  to  the  Secretary  of  the 
Society  of  Arts,  by  all  intending  to  come  forward 
as  candidates,  or  othenriae  interested  ia  the 
Examinations. 

babval  6BXSV  mnutUM. 

The  following  dedantion  is  in  the  ooiHsa  of 
dgMtXKK,  aad  has  already  been  signed  as  below. 
Joiy  Member  of  the  Society  desiroos  of  having 
his  name  attached  thereto,  is  requested  to 
oommuuicata  with  the  Secretary  of  the 
Society  of  Arts,  aad  giiro  him  aathwity  for 
that  purpose : — 

1.  We,  the  nndersigned  members  of  the 
Council  and  members  of  the  Society  for  the 
Enconragement  of  Arts,  Manu&ctnres,  and 
Oommerce,  request  the  attention  of  Her  Majesty's 

Sovemment  to  the  remarkable  proof  of  the  pnblie 
esire  for  instruction  and  pure  enjoyment  afforded 
by  the  examination  of  works  of  Art  and  Science, 
which  has  been  shown  by  the  opening  of  the 
Bethnal-green  Museum.  . 

2.  Thk  araaewD,  established  in  one  of  the 
poorest  and  busiest  districts  of  London,  where 
men,  women,  and  children  arA  most  laborionsly 
employed,  has  been  frequented  daring  three 
Bonths  by  m(«e  than  700,000  visitors,  a  number 
which  probably  exceeds  that  of  the  visitors  to 
all  the  other  metropolitan  museums  and  gaUeries 
during  the  same  period. 

8.  The  undersigned  submit  that  this  museum 
oonld  never  have  oome  into  useful  existence,  and 
have  been  instrumental  in  conferring  great  bene* 
fits  on  the  people,  without  the  aid  of  Parliament ; 
and  they  desire  to  press  this  fact  upon  the  con- 
aideration  of  Her  Majesty's  government,  with  the 
hope  that  they  will  submit  to  Parliament  the 
policy  so  essentially  national  of  voting  increased 
means  to  facilitate  the  establishment  of  museums, 
libraries,  and  galleries  of  Sciraoe  and  Art 
in  large  centres  of  population,  wherever  such 
toealidea  «r»  willing  «»  bear  Aeir  lAare  is  the 
«Mt. 

(Signed) 

AM,  T.  A.,  F.R.B..  rU».Tm. 

Akreyd,  Ool.  EdiMtd,  H.P.      ..    Hatlftx. 

Amory,  3<Aa  Heathcote,  K.P.  **    'RTartoa. 

BuHey.  a.  C.  T.,  MtwAtr  af  OomiM. 

Bath  and  WelU,  Bishop  of 

Bariey.  Sir  Thomas,  Bart,  U.P.    Manchester. 

Beunmont  BomenMt  A.,  H.P.   ..    Wakelidd. 

Benemer.  Beary,  Itmttr  tf  OumeiL 

BodUn,  Sir  V.  H.  lAt$kt.^tiM  rtM-Pm. 

BoiBiM,  U.-OU.  Jansi^  M.P.  ..    StMluuBt. 


Brocklehar8t,Willinm  C,  M.  P.  ..     M&i»:Lm&U. 
Brooks,  WilliHin  Canliffe,  M.P. . .     Chealun  (&) 
Canels,  Andrew,  MtiiAvr  of  GmMit. 
Cawley,  Charlea  Ediraid.  U.P.  . .    StUod. 
OhoTchiU,  Lord  Alfred,  Membtr  of  CbmdL 
Clarke,  Hyde,  Mtmter  of  OmtM. 
Cole,  Henry,  C.B.,  Vict-Pru. 
Colman.  Jeremiah  James,  U.P. . .    NwwklL 
CSooper,  Sir  Daniel,  Bart.,  Viet-Pru. 

Daliymple,  Br.  Donald,  M.P.    ..     BuSl 
De  L'lale  &  Dudley,  Lord,  Viet-Prm. 
Denman,  Loid 

DicUnsoa,  Sebartian  S„  U.P.  ..  Straod. 
Dilke,  Sir  Charlt«  W..  Bsit,  H.P.  ChelML 
Dimsdale,  Bobert,  1I.P.      ..     ..     Hett&id. 

Dizon,  Oeorge,  M.P Biimis^kMi 

Dodds,  Joee^  II.P Stocktoo. 

Donnelly,  Major,  B.B.,  Mentbtr  »f  Comeil. 
Drai.  John  S.  W.  8.  E.,  M.P.  . .     Warehai. 
Eastwick,  Edward  B.,  M.P.        ..     PeniTsiFilaiiA 
Eardley-Wilmut,  Major-GeDeral  F.,  B.A.,FX8,a» 

man  of  the  OnmeU. 
Ebury,  Lord 

Bdwaida,  Henry.  M.P.       ..     ..    ■Weywiaft. 
Egerton.  Hon.  Wilbraham,  ILF.    Cheshin(]Glj 
Eleter,  Marqnit  of 
Fit8-(ierH}d,  Bfc  Hon.  Lord  0. 1     ^iMin  Om». 

Fowier,"ch»iip*  M.P."     '.'.     ..  WJaJL 

Gray.  Lient..Col.  W\,  M.P.       . .  Bolton. 

Hambro,  Charles  J.  T..  M.P.     . .  Weynxi* 
Hardwicke,  Admir»l  the  E«rl  of 

Henderson,  John,  M.P Dnihia. 

Hick,  John,  M.P. Bolton. 

Holland,  Samnel,  M.P MmoaA 

Hoakyns,  Chandos  Wren,  M.P. . .  Hereftfi 

Howard,  Jamee,  M.P. Bedfori 

Hutt,  Right   Hon.  Sir  Wm.,  i  o.t„j»-i 

K.C.B.,  M.P I  "*'«™~ 

Lancaster,  John,  H.P...     ..     ..  WifU. 

Lawrence,  Edwin,  Treaturer. 

Lennox,  Lord  Henry  Oeorge  C.  \  r^hMuA* 

O.,  M.P.,  r.>../»ii..        ..      )  Ch«*«** 
Lichfield,  Earl  of 
Ixingford,  Earl  of 

McArthur,  William.  M.P.  ..     ..  LamV*. 

Mcaean,  J.  B.,  M.P Staffordim  (I) 

McLagan.  Peter,  M.P.        . .     . .  LinlifligW- 

Morley.  Samnfl,  M.P BiirtflJ.       ^j^ 

Ommanney,  Vice-Admiral  Eraamns,  C.B.,  f .Ba,  a* 

Paget,  Admiral  the  Right  Hon.  Lrad  ClB«^  l<* 

Membtr  of  Onmeil. 
Pakington,  Rt.  Hon.  Sir  3. 8.,  \     n_,:tmiek 

Bart.,M.P.,  ri«-/'w.    ..      ]     J^"'»™V 

Parry,  Love  Jones,  M.P Cattimatf' 

Peaw,  Joseph  Whitwell  M.P.  . .     Dnrin"  W 

RawUneon.  Robert,  CB.,  MenOir  of  Oomi. 

Redgrave,  Samnel,  Vtee-Pra. 

St.  David'a  Bi«hop  of 

S«aomoitt,  Sir  David,  Bait.,  ILP.    Oneavaa. 

Says  and  8«*e,  Lord  , 

Strange.  Lient-Col.  A.,  F.R.(k,  M»mk$rtivm^ 
Stmiglrt,  Doagtas.  M.P.      ..     ..    ShiwA^- 
Tite,  Sir  William,  M.P.      ..     ..    Batfc. 
Torrens.  Lt-Col.  Bobert  R.,  M.P.    Gi»nthi» 
Taftiell,  E.  OMrletea,  Mtmktt  »f  OmnO, 
Twining,  Thomas,  Vie»-Prm4 
Ware,  James  T.,  AtuKUir. 
Westbnry,  Lord 
Westminster,  Mannris  of 
Whatman,  James,  M.P.     .•    •< 
wnitwell,  John,  M.P.«,     «»    •« 
York,  Archbiahopof 
Zetland.  Earlof  I     r^r^nlo 
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Thit  Michaelmas  tabMriptions  are  d««,  and 
•ho'old  be  forwarded  by  oheqae  or  Poet-o&oe 
order,  oroased  "Ooutts  and  Go.,"  and  made 
payable  to  Mr.  Samnel  Thomas  Davenport, 
Financial  Offiuer. 


PKOCEBSIHeB    OF    TEE    800IETT. 


OKUmi.  FA8SA0I. 


A  party  of  the  Council  and  membeza  of  tha  Sodety's 
Committee,  consisting  of  Messn.  F.  A.  Abel,  F.R.S., 
O.  C.  T  Bartley,  Andrew  Caiaels.  H.  Cole,  C.K,  E.  Cbad- 
-wick,  C.B..  Hyde  Clarka  C.  W.  EbonOl,  W.  Hawes. 
Orosvenor  Hodtfkinson,  M.F.,  Vice- Admiral  Ommanney, 
O.B..  F.R.S..  Vice-Admiral  Ryder,  B.  Rawlinson,  C.B., 
Lt.-Col.  A.  Strange,  F. R.S.,  Capt.  B.  Scott  R.N.,  Seymour 
Tealon.  Sir  Edward  Watkin,  M«j.-  Gen.  Eardley  Wilmot, 
R.A.,  F.R.S.  (Chairman  of  Council),  paid  a  visit  to  Mr. 
Senry  Bussemtir,  espocially  invited  to  inspect  a  working 
model  on  a  large  scale,  illustrative  of  his  plan  for 
oounteracting  the  motion  of  a  ship  at  sea. 

Who  has  not  often   wondered  at  the  Frenchman's 

ignonmoe  of  Englund  and  the  English  i    And  doubtless 

fruncbmen  are  oftentimes  sorely  perplexed  to  think  how 

•wo  can  so  misunderstand  their  ideas  and  faelingswhen 

I    in  oar  public  prints  we  attempt  to  describe  them.  Differ- 

enoe  of  race  and  language  are  not  sufficient  to  account 

for  this — geographical  distance  still  less.    The  secret 

most  lie  in  the  very  restricted  intercourse  between  the 

two  peoples ;  for,  notwithstanding  the  extended  means 

of  travel,  and  the  advancing  number  of  travellers,  it  is 

beyond  controversy  that  the  ezten'  of  interoommunica- 

tion  betwt«n  Oreat  Britain  and  the  Continent  falls  far 

abort  of  what  it  ought  to  be,  and  what  it  certainly  would 

be,  if  only  the  means  of  comfortably  crossing  the  Channel 

were  in  existence. 

Few  that  bavo  visited  the  C(Mitinent  by  any  route  can 
havM  failed  to  experience  the  distressing  effects  of  that 
horrid  uonrse,  either  by  their  own  bitter  petsouHl  suffer- 
xogs,  or,  if  happily  firom  those  exempt,  by  the  sights  and 
sounds  and  otiours  inseparable  from  the  distress  of  their 
fellow-pnssengois.  Until  now,  all  this  has  been  endured 
with  a  degree  of  fortitude  wonderful  to  reflect  on  ;  bat 
certainly  vast  numbers  have  been  deterred  from  making 
the  passage  by  the  fear  of  the  penalty,  whether  such  fear 
bas  been  ucttially  expressed,  or,  as  is  doubtless  far  more 
frequent,  silently  felt,  and  its  potent  influence  submitted 
to.  By  a  return  printed  by  order  of  the  Bouse  of  Com- 
mons in  1870,  it  appears  that  the  total  number  of  pas- 
sengers between  England  and  France  by  all  routes  was 
between  300,000  and  400,000  per  annum,  a  number 
probably  exceeded  by  the  actual  travel  between  London 
and  one  of  our  own  large  towns — Manchester,  for 
example — and  which  undoubtedly  still  remains  at  nearly 
the  sumo  figures. 

It  is  unnecessary  to  enter  here  on  a  consideration  of 
the  various  modes  which  hive  been  proposed  for  re- 
moving this  restriction  on  transit  by  taking  sway  the 
intensely  loathsome  deterrent — by  greatly  enlarged 
steamers,  carrying  trains ;  by  bridges  over  and  tunnels 
beneath ;  by  enormous  expenditure  in  harbours  on  both 
coasts;  and  by  a  double  ship,  as  proposed  by  Cbptain 
Dicey. 

Mr.  Bessemer  stated  to  the  party  assembled  that  be 
first  commenced  with  the  idea  of  suspending  a  cabin  on 
gimbsls,aftertbefisbionofthemariner'soompass.  Hesoon 
perceived  that,  from  various  chushs.  mere  suspension  was 
inadeqnate.  It  must  in  that  ease  rely  solely  on  gravita- 
iioa  fur  its  adjustment,  and  this  was  too  slow.  It  was 
liable  to  be  permanently  disturbed  fiom  its  horisontal 


posiliaa  by  a  Strang  si^  btsaso,  w  I^  tka  socidwit  of  ft 
few  passengers  gat£sring  to  one  side,  to  gaae  atapsuji^ 
vessel,  or  for  any  other  matter  of  utterast.  EeaeeaoeoM 
trolling  agent  mnst  be  allied— always  read^,  iastsBr 
taaaona  ia  oetioB,  easily  worked,  snd  possessing  Vmg 
to  grasp  and  govern  the  entire  strootnre  under  any  obir 
normal  state  of  unequal  vind-piessuve  or  irregular  disi> 
t^botion  of  paaasDgem, — hydraulic  action  supplied  tha 
;iecessary  means.  Here  Mr.  Bessemer' s  past  experieoc* 
with  the  steel  converters,  witb  which  his  name  and  ftiati 
must  ever  be  indissolubly  united,  oame  to  his  aid  as  a 
solution  of  the  probleat.  Ia  the  mannflictare  of  Beaseoaa 
steel,  a  huge  vessel,  known  ss  the  oonverter,  contusina 
from  6  to  7  tons  of  molten  metal,  and  weighii^  with  ott 
its  appartenances,  between  10  and  II  tons,  is  gmtiji 
elevated  or  overtamed  by  a  boy  at  a  distance  of  60  feej^ 
who,  hobling  a  lever,  pals  ia  motion  the  hydroaUo 
power  sufficient  to  wield  so  penderons  a  moss,  gsot]* 
enough  to  be  managed  ky  a  child,  delicate  enough  to 
pour  out  any  quantity  of  ntetal,  so  small  an  amount  as  a 
few  pounds,  or  even  a  iaw  oonces.  This  is  tha  principle 
by  which  Mr.  Bessemer  hopes  to  permit  the  most  ssnsi* 
tive  traveller  to  cross  Uie  ssos  with  the  coolness  and 
cosifort  of  the  experienced  sailor. 

Abandoning  the  idea  of  simple  suspension  aloaa,  k^ 
has  designed  a  saloon,  70  feet  in  leagth,  30  feet  in  width, 
and  to  feet  in  height,  carrying  on  the  top  a  promeaato 
deck  at  a  height  of  seven  feet  above  the  ordinary  itck  «f 
the  vessel.  The  points  of  suspension  of  this  saloon  will 
be  in  a  line  with  the  keel  of  the  vessel,  and  coincident 
with  the  neutral  axis  of  the  ship  when  rolling.  Tha 
saloon  will  be  well  lighted  and  ventilated,  and  will  b* 
fitted  at  each  end  with  fonr  principal  rooms  for  ladiat 
and  four  for  gentlemen,  which,  as  well  ss  the  promenade 
deck,  will  be  accessible  at  all  times  by  means  of  a  brood 
staircase  tree  from  all  motion.  The  governing  powe* 
over  this  saloon  consistsof  a  powerful  hydrauKc apperstai^ 
ccnmected  with  the  underside  of  the  flooring,  and  so 
arranged  that,  as  the  vessel  rolls  to  either  side,  tha 
pieseure  or  resistance  horn  the  loms  is  instsntljr 
brought  into  play  and  utilised  in  checking  the  motioa. 
At  a  small  h<aizontal  lerer  steads  a  steersman,  whc^ 
with  a  curved  spirit-level  befiogre  him,  watchea  tha 
slightest  indication  of  roUing  in  the  vessel,  and  in  aa 
instant  suppresses  the  least  tendency  of  the  saloon  to 
follow  the  motion  of  the  ship. 

It  will  be  seen  that,  so  &r,  the  rolling  action  of  tha 
vessel  has  been  prorided  against,  It  may  therefore  be 
Hsked  how  the  effects  of  pitching  are  met  f  This  dif- 
fiuulty  is  met  by  placing  Uie  saloon  in  the  middle  of  the 
ship,  and  by  increasing  the  length  of  the  vessel.  The 
principle  of  the  saloon,  in  frot,  is  to  be  carried  out  in  a 
steamship  which  has  been  specially  designed  by  Mr.  E. 
J.  Reed,  O.B.,  for  the  Channel  passage.  This  vessel  wil) 
be  350  ft  long,  wiUi  45  ft  deck-beam,  and  65  ft.  over  hef 
paddle-boxes,  and  which,  when  fully  loaded,  will  draw 
but  7  ft  6  in.  of  water,  thus  enabling  her  to  meet  tbp 
requirements  of  Uie  present  shallow  harbourage  on  either 
side  of  the  channel.  The  saloon  will  be  placed  in  the 
centre  of  tiie  vessel,  a  position  now  generally  occupied  by 
the  engines,  which  will  be  placed  Km  and  aft  the  saloon^ 
and  will  drive  two  pairs  of  paddle-wheels,  as  the  smaU 
draught  of  the  vessel  will  not  admit  of  the  use  of  a  screw. 
She  win  be  propelled  by  engines  of  750-horse  power 
nominal,  indicating  up  to  4,600-horse  power,  and  is  ex> 
pected  to  attain  a  speed  of  30  miles  an  hour.  The  vessd 
will  be  double-ended,  so  as  to  enable  her  to  enter  and  quit 
existing  harbours,  and  at  each  end  will  be  a  well- 
appointed  cabin  for  second-daas  passengers.  Each  ex- 
tremity of  the  ship  will  have  a  very  low  freeboard,  so 
as  to  cut  through  the  waves  ia4esd  of  rising  to 
them.  This,  combined  with  the  great  length, 
peculiar  shape,  snd  the  distribiition  of  the  weights 
carried,  wilf  tend  largely  to  get  rid  of  the  pitch- 
ing motion,  so  ss  to  be  scarcely  appreciable  in  a 
s^oon  situated  midway  of  tiie  len^  of  the  vesssL 
In  aste  to  demonstrate  to  oU  the  fcaiirai^  of  bis  scheins^ 

'igitized  by  VJV^; 
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Mr.  Benemer  has  cooitructed  a  large  working  tnodd  in  Olor*  llaUag  at  Hilaii. — Aecording  to  tlie  rr^m 

the  groands  of  his  residence.      Mudel  it  cnn  hardly  be  of  Signer  Alloggi  Kumeo,  givrn  at  the  recent  **  lackial 

called,  ina«mach  as  it  is  larger  than  the  midship  section  Indnstriale  "  (commission  of  inquiry  on  indiotral  sab 

of  one  of  the  "Citiaen"  steamboats.  The  arrang«mpnt  con-  jrats)  at  Milan,  it  appoHrs  that  from  800  to  1,000  daa 

aists  of  a  20ft  length  of  the  hull  of  a  vessel  of  20ft  beam,  of  gloves  are  made  daily  in  that  city,  whilat  only  a  fei 

■unk  in  a  brick  pit,  and  carried  on  a  longitndinal  axis,  years  ago  the  production  did  not  exceed  100  dtaea  ft 


Suspended  within  this  representative  ship  is  a  cabin, 
measuring  16ft' by  10ft,  beneath  the  flcmr  of  which 
is  the  hydraulic  arrangement  for  arresting  motion,  or,  in 
other  words,  for  locking  the  cabin,  and  keeping  it 
in  a  horizontal  position.  A  smHlI  t'quRrn  hole  in  the 
floor  admits  the  body  of  the  eteennnan,  who  stands 
in  front  of  a  double-handled  lever  working  horizontally, 
and  having  just  beyond  it  a  curved  spirit-level  sur- 
mounted by  a  graduated  scale  and  pointer.  In  the  centre 
of  the  scale  is  the  zero  point,  end  so  long  as  the  cabin 
preserves  a  true  level  the  pointer  stands  ut  zero  Directly, 
however,  the   slightest  deviation  from    the  horizontal 


day. 

AaeiMlt  ^olUu.— The  Crwth  was  an  early  Britiik  fan 
of  violin ;  it  can  be  seen  depicted  in  the  acnl|«iBa  < 
Melrose  Abbey,  in  the  mural  paintings  of  the  chaata 
house,  Westminster  Abbey,  and  ia  mentioned  by  dsi 
bras,  Leyland,  and  other  writers.  These  examples  a- 
hibit  a  variety  of  form — some  artistic,  otht-is  extaar. 
and  nrast  have  given  various  qunlitiea  of  tone — theaL: 
size  hard  and  scratchy,  the  middle  aiae  nasal  and  mbsspk 
and  the  larger  sepulchral  in  sonnd  ;  bat  they  mmt  kn 
revealed  to  ninnicians  qualities  of  soaad  pecniin  t>  Be 
viol,  and  suggestive  of  future  development 


occurs  the  pointer  will  staiid  either  to  the  right  or  left  ]  the'reptes^tations'the  iutorboVrfora"i^naUT.kBW 
of  zero,  according  to  the  direction  of  the  roll  of  the  ca»  m.  I  ^  g  flatter  instrument,  and  getting  leas  in  deiitL  ike 
The  object  of  the  steersman  la  of  course,  to  keep  ^e ;  the  yeiir  1660  the  improved  forma  of    rioli  ami  i 

riter  exa< Uy  at  zero,  and  this  he  easily  accomplishes  |  temporary  favour ;  the  patterns  l,ecaine  mwt^ c 
slightly  moving  the  handle  either  one  way  |  ^oii„  jenor  and  violoncello.  At  this  time  both  Mfca 
or  the  other,  as  may  be  necessary.  An  oscillating  i  gi„_j„g.  a„d  ponpe^,  of  ^jolg  ^^^  i„  favour.  Atxmj 
mohon,  imitative  of  a  ships  roU,  is  given  to  j  ii|„gtration  of  this  im.trument  mHV  bo  rvmaibd  «» 
the  hull  through  a  crank  8h»ft  worked  through  |  gg^„j,i  p„t  of  the  "  Pilgrim's  ProfFreM.-* 
toothed  gearmg,  by  a  small  steam-engine  placed  outside  I  ,^tten  in  1684,  where  it  is  stated  tiiat  ■ 
the  hull.    This  motion  amounts  to  U  deg.  eaih  way,  re-  |  „,^  ^as_  ^^i^  ^^  the  viol,    and  ha  iam 

presentingatotalroUof  28deg.,thenuniberofoscill«tion8  ■  jj^™  „^^  the  lute."  Musical  famUies  sad  n« 
being  10  per  mmnte.  It  need  hardly  be  pointed  out  kept  a  chest  of  viols,  which  mostly  cooaisted  </ n  » 
thatTioth  the  extent  and  frequency  of  the  roll  are  much  |  gtniments-that  is  to  say,  two  t>4blea,  t«ola»* 

I  two  basses;  the  set,  when  not  in  aae,  waa  iefii 


in  excess  of  the  average  in  prar'tice,'  but  notwith- 
standing this  the  cabin  does  not  imlirate  more  than  a 
very  slight  deviation  from  the  horizontal.  I 

It  is  understood  that  one  or  mare  vessels  thus  fitted 
will  be  shortly  built  and  the  principle  actually  put  in 


chest  or  case,  lined  with  green  baize.  Tkiss'ii' 
six  strings,  and  was  originally  a  conroi  atsKA 
used  in  the  performance  of  fantasias  ofimtrkit 
parts.     It  was  frequently  played    alone,  ai  te  a 


practice  in  the  Channel  and  with  every  prospect  of  I  SiTaccompaniment  to  the  voib^  in  the  ni«i».rf.«* 
■acc«».  Whatever  may  be  the  result  and  certainly  Uie  ^he  nun.ber  of  frets  varied  acoordinK  to  Xittimi 
workingof  the  model  gave  every  Hssorance  of  success  this   jt,  employment      The  tenor    violhad  p«*  ■ 


is  clear,  that  Mr.  Bessemer  will  have  done  very  much  to- 
wards the  solution  of  a  very  perplexing  problem,  if^  in- 
deed,  he  has  not  actually  solved  it;  and  he  deserves 
every  credit  for  the  spirited  manner  in  which  he  has  set 
to  work  to  determine  a  question,  not  only  of  national, 
J>ut  of  international  importance. 


CORBESPONDEirCS. 


THROUGH  ROUTE  TO  INDIA. 

Sib, — There  is  much  truth  in  the  observations  of  Mr 
P.  Le  Neve  Foster,  jun.,  at  page  936.  The  Ottoman 
Government  has,  however,  fully  decided  on  continuing 
the  through  mute,  and  a  small  fraction  of  the  section 
from  Constantinople  towards  the  interior  of  Asia  Minor 
was  last  month  opened. 

It  is,  however,  certain,  as  Mr.  Foster  implies,  that  the 
imdortaking  must  proceed  slowly  il  the  governments  of 
Sngland  and  India  will  give  no  assistance,  although  at 
no  risk,  and  if  the  capital  is  to  be  raised  by  the  un- 
assisted credit  of  Turkey,  and  without  the  co-operation 
of  our  govemm'nts  in  conducting  the  works.  If  such 
aid  were  given,  the  Euphrates  section  might  be  proceeded 
with  Mmoltaneonsly. — I  am,  &c., 

Htde  Clabxb. 


OESERAL   HOTSS. 


Topvlatleii  of  Bliuia. — According  to  th*  late  census 
the  population  of  the  Russian  Empire  is  81,600.000,  of 
whi<Ui  61,400,000  belong  to  Russia  proper.  6,000,000  to 
Poland,  whilst  Finland  nnmben  1,200,000  inhabitants. 


g»»8; 

strings ;  but  both  it  and  the  bass  ▼aried  in  tie  losrl 

and    had    sometimes    additional    aympathttx  baj 

strings  underneath  or  at  the  side  of  the  bridfce,  *'^ 

resonance.     These  many  forms  and  applianei*  okW 

effects  and  phenomena  which  induced  the  Itafiaasso 

to  study  fiirther  the  causes  of  the  varieties  of  Uat  i" 

energy,  and  exactness  of  note  which  the  viols  rwc 

and  luring  the  wave  of  "increased  kntiwfcdgt' 9; 

was  given  us  in  the  16th  century,  the   n.akm  tf^ 

such  great  improvemente  in  these  instmmnitt  &>:  ^ 

attention  of  the  musically-minded    aristocncr  J  "S 

period  was  drawn  to  their  use.     Further  iiDjir«!fs* 

suggested  themselves,  frete  were  abandoned,  uJ  H 

finger-board  was  left  smooth.     The  sc>un<iing-baBi4  M 

made  thicker,  sympathetic  strings  abandoned,  isi  t 

violin — which  is  called  by  musicians  the  prince  'JU 

struments — was  the  result.     It  attained  the  gnalrat  M 

fection  about  the  mi<ldle  of  the    1 7th   cmtaiv    ■ 

greater  number  of  the  celebrated  makers  were  c*l:>ll 

Cremona,  in  Italy._   Singular  attention  was  gj«! 

the  Italian  makers  in  the  selection  of  their  wf>4.  1 

upper  part  was  constructed  of  a  Swiss  |.ine.  wbii 

pears  of  a  reddish  tint  when  brok>  n.    A  atraigtt-^ 

piece  was  generally  selected.      Great  care  «»•  J 

with  the  proportion  of  thickness   of  the  serer-l  H 

The  back  was  u«ually  made  of  a  kind  of  bitti 

nically    called    by    the   fiddlemakera    ban-wocd 

vnmish  was  probably  that  used  by  the  p«ini«t>J 

period,  the  composition  of  which  at  the   pmeri:4 

unknown ;  it  was   transparent,  hard,    bnKht,  •»* 

tainly  gave  a  hardness,  durability,  and  perhu^s  <vd 

to  the  wood.     The  best  examples  of  these  ioftr^ 

are  constructed  throughout  with  the  grt«tret  o.'^j 

finish  of  execution,   and  they   certainly   posarao' 

quality  of  tone  that  has  not  been    sorpssaal    . 

violoncello  and  basso  came  into  competiti<ia  *^ 

viola  di  gamba  and  bass  viol,  at  the  bt-ginaiat  m 

1 8th  century,  and  haa  now  ^tiidr  aopsaadsA  M 
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Vevipapen  in  Sswia — The  total  Domber  of  news- 
papt-rs  aud  pt-riodicals  published  in  Riuaiii,  according  to 
the  latent  officittl  returns,  is  3a7,  of  whivh  286  are  printed 
in  the  Russian  language.  Of  Uiese,  109  are  published  at 
St.  Petersburg,  30  at  Moscow,  and  the  remaining.  147  in 
Tariuus  uther  towns  throughout  the  empire.  The  number 
of  journals  printed  in  Polish  is  40 ;  6  m  Freauh,  30  in 
German,  2  u  Finnish,  3  in  Hebrew,  and  the  lemainder 
in  other  dialects. 

ShipboiMing  in  Italy. — The  sale  of  Italian-built  ships 
to  French  shipownen  is  of  frequent  occurrence  at  Mar- 
«eillea,  and  those  of  the  Ligurian  coast  are  in  greatest 
demand.  The  present  French  government,  with  a  view 
of  protMiting  their  own  builders,  have  recently,  imposed  an 
import  daty  of  40  fmncs  per  ton  on  fureign-built  sailing 
vessels.  This  duty,  howevir,  will  have  90  effect  in 
checking  the  iaport  of  Italian-built  vessels, 'but  will,  on 
the  other  hand,  rather  tend  to  increase  it,  as^by  virtue  of 
th«  treaty  of  commerce  between  these  two  countries  the 
duty  is  limited  to  two  francs  per  ton  only.  The  low  price 
of  the  Italian-built  ships,  being  about  376  francs  per  ton, 
against  42S  francs  per  ton  of  the  French,  and  the  superior 
quality  of  the  oak  timber  of  which  the  former  are  built, 
cannot  fail  to  create  a  great  demand  for  them  in  other 
ports,  and  which  the  activity  at  present  displayed  in  ship- 
boilding  on  the  Italian  coast  tends  to  conUrm.  It  is  nut 
improbable  that,  before  long,  in  cobsequence  of  the  high 
price  of  coal  nnd  iron,  and  rise  of  wages  in  England,  that 
iron  ships  will  be  built  chenper  in  Italy  than  at  home, 
Slid  that  Leghorn  and  Genoa  will  compete  with  Qlasgow 
and  the  Thames  for  the  supply  of  our  merchant  navy. 

The  WovUen  Industry  of  Ameriea.— The  complete 
atatiaiics  of  the  manuf»ctare  of  woollen  goods  in  the 
TTnited  States,  as  returned  at  the  ninth  census  for  the 
year  ending  June  1,  1870,  have  recently  been  sent  to 
press  from  the  Census-oflBce,  and  exhibit  the  following 
totals  :— Ofthe  2,891  esUblishmentsin  the  United  States, 
there  are  in  Pennsylvania.  457 ;  New  fork,  252  ;  Ohio, 
5223;  MuBSHchusetts.  185;  Indiana,  176;  Missouri, 
166;  Tennessee,  148;  Kentucky,  126;  Illinois,  109; 
Connecticut,  108;  Maine,  107;  towa,  85;  New  Hanip- 
ohire,  77 ;  West  Virginia.  74 ;  Virginia,  68 ;  Rhode 
Island,  66  ;  Vermont,  66  ;  Wisconsin,  64  ;  Michigan.  64; 
39'orth  Carolina,  o2;  Georgia,  46  ;  Maryland,  31  ;  New 
Jersey,  29 ;  Texas,  20;  Utah,  16;  South  Carolina,  15; 
Alabama,  14;  Arkansis,  13;  Delaware,  11  ;  Mississippi, 
11;  Minnesota.  10;  Kansas,  9;  Orfgon,  9;  Califomia, 
6 ;  Liiulsiana,  2  ;  Florida,  1 ;  and  New  Mexico,  1.  The 
oapital  of  these  2,891  establishments  is  reported  at 
98,824,631  dels.  The  number  of  steam-engines  is  1,060, 
-with  a  horse-power  of  35,900,  and  water- wh»ela  with  a 
liorse-power  of  69.332.  The  number  of  sets  of  cards  is 
8,366,  with  a  dnily  rapacity  of  867  3921b.  of  carded 
wool.  Dumber  of  broad  looms,  14,039 ;  narrow  looms, 
20,144;  spindled,  1.846,496.  The  average  number  of 
hands  employed  during  the  year  has  been— K>f  males 
above  sixteen,  42,728;  of  femiUes  above  fifteen,  27,682; 
of  children  and  youths,  9,643.  The  amount  of  wages 
paid  to  these  bands  during  the  year  is  reported  at 
26,877,676  dels. ;  the  total  value  of  the  materials  used 
during  the  year  was  96.432,601  duls.,  of  which  the 
amount  paid  for  chemienls  and  dyestiifia  was  6,8^3.346 
dols.  There  were  consumed  during  the  year  17,31 1,824 
pounds  of  foreign  wool ;  154  767,075  pounds  of  domestic 
wool;  17,671,929  pounds  of  cotton;  19.372,062  pounds 
of  shoddy;  2,573,419  poimds  of  woollen  yam; 
3,263.949  pounds  of  cotton  yarn;  1,312  560  -yards  of 
cotton  warp.  The  value  of  all  other  materials  used  was 
6,670.250  dols.  Among  the  production  of  these  2,891 
eatablisbroents  are  63.340,61'^  yards  of  cloth,  cassimerea, 
and  doeskins;  61.965,286  yards  of  flannel;  1,941,8«<6 
yards  of  felted  cloth ;  2,663,767  yards  of  repellants. 
2,853  468  yards  of  tweeds  and  twills,  14.078,559  yards  of 
satinets,  5,507.902  yards  of  kerseys.  24,489,985  yards  of 
jeana,  14,130.674  yards  of  linseys,  1,932,382  yards  of 
negro  doth.    Number  of  pairs  of  blankets,  3,000,439; 


number  of  hone  blankets,  61,663 ;  nmnber  of  caniage 
robes,  22,500 ;  number  of  coverlids,  226.744 ;  numtwr 
of  shawls,  2.312,761;  number  of  pounds  of  yam, 
14,156,237;  number  of  pounds  of  rolls,  8,683,069.  Total 
value  of  production,  155,406,058. 

The  Lignrian  Bailway. — The  east  and  west  littoral 
lines  are  uonnected  by  a  tannel  2,2921 8  metres  in  length, 
pnseing  directly  under  the  town  of  Genoa,  and  which 
has  now  been  finished  about  three  months.  This  tunnel 
puts  the  railway  station  of  the  Piazza  Principe  in  direct 
communication  with  that  of  Piazza  Brignula.  It  i» 
intended  to  construct  a  branch  line  from  it  to  the  port, 
and  the  necessary  works  for  the  junction  in  the  tunnel 
are  already  completed.  It  whs  originally  intended  to 
drive  this  tunnel  from  both  ends,  but  during  the  progress 
of  the  work  it  was  found  advisable  to  sink  three  shafts, 
41,  38,  and  30  metres  in  depth  respectively,  so  as  to  be 
able  to  open  the  line  sooner.  The  entire  linn  from  Nice 
to  Leghorn  will  probably  be  opened  for  traffic  towards 
the  end  of  next  year,  there  remaining  only  a  section, 
from  Levsnte  to  Sp^zzia,  unfinished,  which,  owing  to  the 
great  num^ler  of  tunnels  (47,  amounting  to  a  total  length 
of  25.873-58  metres^,  has  necessarily  occupied  a  longer 
period  for  construction.  Of  these  tunnels,  10  are  com- 
pletely finished  ;  in  20  the  heading  hns  been  driven  from 
end  to  end,  amongst  which  may  be  mentioned  the  Mesco 
tunnel,  3,01 1  -46  metres  in  length,  opened  out  last  July.  Of 
the  remnining  17  not  yet  finished,  the  principnl  are  the 
Madonetta  tunnel,  12060  metres  in  length,  with  81-60  re- 
mnining  to  be  driven  ;  the  Vallegrande,  2,157'25  metres, 
with  230-38  remaining  ;  the  Munterossii,  1.642-76  metres, 
with  24745  rem  ining.  Of  those  in  a  less  forward  state, 
may  be  mentioned  the  Biassa,  8,791  -21  metres  in  length,  in 
which  387-46  metres  remain  to  be  tunnelled;  the  B<r- 
bieri,  766-29  metres,  with  453-40  metres ;  the  Comiglia, 
923-75  metres,  with  49750;  and  the  Monteneso,  1,340  71 
metres,  with  769-11  yet  to  b«  opened. 

The  Leather  Indaitry  and  Leather  Itade  of  the 
Argentine  £epnblie. — The  ex(>crt  of  vast  quantities  of 
raw  hides  and  skins  which  we  are  continually  receiving 
from  the  La  Platn  States  may  be  said  to  have  called  into 
existence  such  places  as  Buenos  Ayres,  Monte  Video, 
Cordova,  Corrientes,  &c.,  and  to  have  raised  them  to 
their  present  state  of  prospeiity.  These  places  are  well 
known  to  leather  manufiictureis  by  the  different  descrip- 
tions of  raw  goods  which  they  draw  from  them.  The 
absolute  inexhaostivenees  in  cattle  of  the  territory 
watered  by  the  La  Plata  river  system,  and  especially  its 
bordering  Pampas,  however,  might  be  questioned,  not- 
withstanding that  statistical  compHrisons  seemingly  de- 
monstnte  to  satislactiun  the  undiminished  productiveness 
of  thoseStates  in  bides  and  skinsdnringtbe  last  few  years. 
In  consiitering  for  how  long  a  period  consumption  in 
England,  France,  Germany,  and  the  United  States  can 
be  supplied,  one  essential  point  is  often  lost  sight  of, 
namely,  the  growing  mannfai-tnre  of  leather  in  those 
places  themselves.  Noliody  will  doubt  that  it  is  worth 
our  while  to  ponder  this  most  important  point  well,  ibr 
it  is  very  natural  to  Bupp<«e  that  the  wants  of  manufac- 
turers there  are  sure  to  be  covered  first,  before  the  re- 
quirements of  foreign  i-ountries  can  be  satisfied.  With- 
out ever  being  in  a  position  to  hope  to  compete  with 
France  in  the  production  of  finer  quHlities,  the  mannfiic- 
ture  of  leather  in  the  Argentine  Republic  has  gained 
in  importance,  and  is  slowly  but  steadily  increasing. 
The  better  sorts  will  always  be  imported,  but  in  the 
qualities  for  common  use,  mannfaeturers  there  are  behind 
those  of  no  utber  country.  This  has  lately  been  illus- 
trated by  the  Exhibition  just  dosed  at  Cordova.  Host 
of  the  niannraetun-rs  are  Frenchmen  ;  a  few  Italians 
produce  small  skins  with  success ;  leather  for  lining,  from 
sheepskins,  fur  instance.  In  Buenos  Ayres  sll  descrip- 
tions are  manufactured,  sole  leather  esperially  in  the 
provinces  of  S^lta  and  Tocaman.  Before  the  war  with 
Paraguay,  bark  fi«m  Brazil  was  used  for  ttinning,  whii-h 
gave  a  more  reddish  colour  to  the  leather,  but  without 
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aflbcting  Its  qoaHty.  Kow  the  tanners  tue  the  nwdtirt 
of  the  quebracho  tree,  a  kind  of  cedar,  whic^  is  cnt  up 
into  laths  and  boildinar  timber.  This  wood,  the  saw- 
dnst  of  which  is  carefolly  collected,  contains  abont  half 
the  quantity  of  tannin  that  ordinary  bark  doea.  Black 
calf,  black  and  coloured  morocco,  anid  doll  ahagivan  kid 
leathers  are  imported  from  France.  Preference  is  given 
to  (German  enamel  calf,  because  it  is  cheaper  than 
French;  the  principal  reason  for  this  preference,  how- 
ever, is  thHt  the  skins  do  not  stick  together  on  arrival,  as 
almost  all  French  enamelled  leather  doea.  As  reffaids 
enamelled  cow-hides  for  heads  of  carriages,  B^gian 
produce  is  preferred  to  French  ;  it  is  from  10  to  15  per 
cent,  cheaper,  and.  though  not  quite  so  good  as  the  latter, 
is  carefully  treated.  The  articles  required  by  shoe- 
makers and  saddlers  are  all  imported  from  Fiance.  At 
the  Exhibition  of  Cordova,  Martin  ^mespil,  of  Buenos 
Apes,  obtained  the  great  prize  of  1.500  fiwics,  together 
with  the  great  gold  medal  of  the  first  cl»ss ;  he  exhibited 
almost  all  kinds  of  CDrrii>d  and  manufactured  leather, 
and  tanned  ox  and  cow-hides.  His  mannfiiotory  is  one 
of  the  principal  ones  in  the  Argentine  Republic.  Fonnded 
in  1860,  it  comprises  now  all  branches  of  tanning  and 
currying,  as  well  as  the  dyeing  and  enamelling  processes. 
Its  produce  is  greatly  esteem^  in  Buenos  Ayiea  and 
throughout  the  provinces,  on  account  of  the  care  bestowed 
m  the  manufacture.  Bletober  and  Ck).,  of  Buenos  Aryes. 
obtained  the  gold  medal  and  the  second  prise  of  760 
franca.  Of  Eniflish  exhibitors,  Messrs.  Bradshaw  and 
Co.,  of  Manchester,  received  a  silver  medal  for  the  ex- 
cellence of  their  sole-leather  and  their  leather  formachine 
■trapa. 

On  thaVse  of  Aloafar  Wool  Fabries— H.  Haviw, 
professor  at  the  Verviers  Polytechnic  School,  has  re- 
cently investigated  the  action  of  alum  when  boiled  with 
wool  abre.  He  found,  according  to  Reimann'a  paper, 
that  small  qiiantitips  of  alum  leave  in  the  interior  of  that 
fibre  portions  of  hydrate  of  alumina,  but  that  this  de- 
ceit is  removed  again  by  nsin^  laree  quantities  of  alum. 
Hence  it  is  that  in  treating  wool  with  much  lUnm  a  less 
strong  and  vivid  colouration  is  obtained  than  when 
treating  it  with  a  less  quantity.  The  hotter  the  bath, 
and  the  longer  the  wool  remains  in  it  the  greater  the 
effect  of  the  alum.  M.  Havrerthinks  that  this  is  caused 
by  the  presence  of  lime  in  the  water  used.  The  lime 
decomposes  small  quantities  of  alum  ;  meanwhile  larger 
quantities  retain  their  saline  qualities  bfltter.  The  lime 
in  the  water  acts  similarly  to  a  reduction  of  mordant ; 
that  is  to  say,  it  destroys  the  active  power  of  a  certain 
quantity  of  alum.  Pince  it  might  have  been  supposed 
that  the  alkaline  action  on  the  alum  was  caused  by  the 
soap  or  soda  still  adhering  to  the  washed  wool,  or  to  the 
ammonia  developed  in  the  process,  M.  Havier  washed 
the  wool  with  diluted  nitric  acid,  but  he  found,  never- 
theless, a  decomposition  of  alum,  and  a  deposit  of  the 
hydrate  of  alumina  in  the  interior  of  the  fibre,  the  quan  - 
tity  of  the  deposit  being  smaller.  The  decomposition  of 
the  alum  may  be  caused  by  the  wool  itself.  According 
to  Beimann  the  elements  of  alum  are  separated  by 
dialysis.  Prohnbly  the  sulphate  of  alumina  in  the  alum 
jrields  a  basic  sulphate,  the  overplus  of  Uie  add  remain- 
ing in  the  surrounding  water.  Since  the  latter  acts  as  a 
base  to  amall  quantities  of  acdd,  it  is  not  surprising  to 
find  that  the  surrounding  small  quantity  of  snlphorio 
add  does  not  dissolve  the  basic  sulphate  of  alumina  de- 
posited in  the  interior  of  the  fibre.  In  constant  contsct 
with  water  the  deposit  will  yield  part  of  its  sulpbaric 
acid.  If  larger  quantities  of  alum  are  present,  this  de- 
posit of  the  iMsic  sulphate  is  prevenb>d,  and  bade  oom- 
binations  of  alum  are  formed  instead.  TIm  investiga- 
tions of  Havrer  fully  bear  out  the  practical  experiences 
hitherto  made.  It  is  well  known  that  the  use  of  ainra 
W  a  mordant,  like  any  other  substance,  is  fivoorable 
only  to  a  certain  extent  to  the  printing  and  oolonring 
process.  Beyond  that  limit  thee^ors  become  Isin  deep 
and  less  beantifiil.  Qenerally  onn-teath  of  the  wdght 
of  the  wool  is  added  in  almn;  SOIbs.  of  wool  require 


3  lb«.  of  ahm  and  1,600  lbs.  of  water.  X.  Havier'itk 
servotioiM  exphrin  theaireticallr  the  bet  that  a  Uijs 
quantity  of  mordant  is  not  only  a  waste,  bat  an  Ktui 
detriment  in  dyeing,  which  no  amoont  of  rinaiag  «i 
ailerwarda  aUe  to  remore. 

A  Vsw  Foel  for  lAOomotiTaa.— The  Kusiian  Staaa- 
ship  and  Railway  Company  announces  that  it  has  foaai 
the  use  of  naphtha,  for  steam-geneiation  vith  loco- 
motives, very  advantageous.  The  material  employed 
hy  the  oompaay  is  the  erode  oil  from  ths  CWoouian  isd 
Volga  regions,  and,  compered  by  weight,  ths  amoait 
oonsumedwas  about  one-haK  that  of  GO^.  Theamaga- 
ment  fur  burning  naphtha  is  stated  to  be  of  such  a  nlan 
that  no  difiSoolty  will  be  OKperienoed  in  anfaatitatiBg  oat 
for  coal  oonsamption  in  place  of  it,  shoaU  it  b<  foaal 
desirable  so  to  do. 

Building  and  ImproTMnsmta  at  Beas.— Gnat  adiritj 
is  now  being  displayed  at  Rome  in  building.  A  oooplM 
new  quarter  is  now  in  course  of  constnctioc  at  lloat 
Esquilino,  in  the  vicinity  of  the  railway  alatioa,  ai 
new  houaes  are  being  built  in  every  part  of  the  cit^. 
It  ia  to  be  trusted  tiMt  the  government  and  the  mioi- 
dpality  will  sot  delay  the  commencement  of  the  votfa 
for  the  embankment  of  the   Tiber,  and,  at  the  me 
time,  will  provide  Rome  with  a  oompleta  ijitea  of 
drainage.    A  conceaaion  has  just  been  gnsted  bj  tki 
Minister  of  Public  Works  to  a  company  fcr  the  bos- 
struction  of  a  line  of  railway  from  ths  baib  of  Ai 
Tiber,  at  some  central  point  in  the  dty,  to  UoataMri* 
when  a  hundred  or  so  handsome  villas  will  be  Mt  t>- 
gether  with  a  public  pleasure  garden  like  Hi  Unfit 
Florence.    The  works  of  this  line  are  to  be  aammd 
within  three  months  of  the  date  of  the  oaeaaia,  ■< 
the  whde  project  is  to  be  ooinplete  in  eigkMa"^ 
The  railway  and  New  Tivoli  ChurdaiM,  ho«tmiM<* 
be  opened  to  the  pufalie  within  s  year. 

no  MtTufiietare  of  Bset  Bugu.— Hie  I^iM** 
of  New  Jersey,  at  its  laat  seasioa,  with  a  riearf* 
conraging  the  introdoction  and  growth  of  thie  iai[atat 
branch  of  industry  in  their  State,  paaaed  an  Act  tofti 
effect  that  it  is  enacted,  that  for  t£e  term  of  tea  fX 
next  after  the  passing  of  this  Act,  all  the  msditer. 
buildii^  real  estate,  and  all  other  property  ow^^ 
any  individual  or  Individuals,  coipuratioa  or  wy; 
tions,  organised  under  any  law  of  this  State,  ual  ^ 
exclumvely  in  the  manufacture  of  beet  angar,  aw  ■• 
empted  from  taxation  for  any  purpose  wlwtsoewr;  ^ 
vided  that  this  exemption  fttim  taxation  shall  not  tfff 
to  lands  upon  which  beets  are  raised  for  the  paraoee  » 
manufiicture ;  that  the  stock  of  any  inooipontra  cM- 
pany  engaged  exclusively  in  the  manaia<iiii«  'f^'r 
sugar  in  the  State,  held  and  owned  by  anjr  indiraw 
or  individuals,  shall  be  exempt  from  taxation  for  aj 
purpose  for  the  time  qiedfied  in  the  first  leetioo  of  tlu 
Act.  In  order  that  a  just  notion  of  the  importasMio' 
intelligent  legislation  upon  this  subject  may  be  obbuM, 
ikeJovrmaoftluF.ntklin  Itutittttt  Bays:— It  o>»y"^ 
service  to  give,  in  general  terms,  a  atatsmeDt  of  v* 
present  extent  of  the  beet-sugar  industry  in  "" 'JS 
European  countries,  where  it  has  been  sncooragM  W 
years,  and  now  returns  no  incoiuidetable  tannoe  to  iM 
respective  States: — 
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KMnduram. — A  bank  of  excellent  meenQhHnm  haa 
been  diacovered  in  Southern  California,  and  workmen 
are  to  be  imported  firom  Europe  M  manofiwtnre  it  into 
pipes. 

V«w  Bnildiag*  «t  Psrif.— Aooording  to  an  official  re- 
port pabUalted  by  the  Prafeet  o(  the  Seine,  it  app>«is 
that  the  number  of  new  buildings  in  Paris  during  1871 
amounted  to  4,230,  whilst  the  number  of  houses  pulled 
-down  to  make  room  for  improvements  was  1,418.  In 
the  suburbs  the  number  of  new  hoases  built  gmatly  ex- 
ceeds that  of  those  demolished. 

A  Brtmt  tu  ShdtM.— Dr.  I.  Wab  dsKaibes  the 
ildlowing  process  for  obtaining  a  neutral  solution  of 
ah«Uao  in  water.  1%«  sheUao  is  broken  up  and 
«oreied  with  a  oonoentrated  solution  of  carbonate 
of  ^wmwmin,  aud  boiM  npon  the  water>bath  until 
the  ammoniacal  smell  has  disappeared.  More  of  the 
aolation  is  added,  and  the  boiling  u  continued  until  the 
•kellac  forma  a  coherent  sponge-like  mass.  The  car- 
bonate of  ammonia  is  then  expelled  by  further  boiling, 
and  the  mass  will  readily  dissolve  br  pouring  boiling 
water  npon  it  A  kind  of  soap  will  be  found  floating 
«a  the  Burfiu»,  which  may  readUy  be  removed  by  strxin. 
ing.  The  solution,  brouprht  on  paper,  cloth,  co.,  dries 
zapidly,  and  leaves  a  thin,  lustrous,  and  adherent  film 
of  ahdlac  behind. 

Ths  Utilisation  of  Peat  la  Italy.— A  company  baa 
nst  been  formed  in  Italy  for  working  some  of  the 
nnmerons  peat  depoaits  in  that  country.  A  machine  re- 
cently patented  by  Signer  Horo  is  to  be  used  for  com- 
pressing the  peat,  and  ia  stated  to  have  given  excellent 
results  at  some  trials  recently  made  at  Florence  ;  and 
the  fuel  manufactured  on  this  ^stem  has  been  used  «x- 
tenaively  by  tiie  Alta  Italia  Railway  Company ;  and,  as 
«ompared  with  English  coal,  a  saving  of  40  per  cent. 
in  expense  is  elTected.  The  high  price  of  coal  in 
England  will  doubUeas  offer  an  opportnnitv  to  utilise 
the  abundant  deposits,  not  only  of  fuel,  but  lignite,  and 
othnr  fossil  fuel,  which  are  met  with  in  many  places  in 
ItUy. 

Jnte. — ^The  inte  plant  grows  with  a  tall,  coarse  stalk, 
in  the  best  Indian  fields  sddom  above  fifteen  feet  high, 
and  perhaps  three- quarten  of  an  inch  in  diameter. 
Borne  rarietiee  are  branchless,  the  leaves  beinn  sat  npon 
long  foot-stalks,  while  otiiers  put  out  limbs  some- 
what abundantly.  It  has  a  small  yellow  flower,  and 
•ome  varieties  yield  their  seed  in  a  long  pod,  while  in 
others  the  seed  vessel  is  a  small  ball  or  button.  The 
seed  is  but  little  or  no  value,  yielding  too  little  oil  to 
make  it  worth  while  to  cruah,  and  it  is  not  very  nntri- 
titions  for  stock.  Moreover,  the  amount  is  snuuL  ss  if 
all  the  stalks  were  allowed  to  ripen  their  seed,  they 
would  produce  scarcely  more  than  126  lbs.  to  the  acre. 
More  use  is  made  of  the  stalk,  which,  like  long  willow 
rtems,  are  made  into  baskets,  or  plsiited  into  various 
kiivis  of  wicker-work,  or  burnt  into  fine  charcoal  for 
oert»in  special  purposes,  as  ths  manufiMtnie  of  gun- 
powder, or  for  druggists'  use.  But  the  chief  value  of 
the  crop  is  for  the  fibre  which  surrounds  the  stem,  like 
the  fibre  of  the  fiaz  or  the  hemp  plant  This,  as  is 
well  known,  is  used  for  most  of  the  coarser  kinds  of 
woven  fcbric,  sndi  as  sacking,  bagging,  mata,  Ice  Some 
portion  of  the  better  i\m  is  abo  mixed  with  cotton 
and  wool,  as  in  part  a  substitute  for  these  more  expen- 
sive materials.  Some  time  age,  certain  kinds  of  shawla 
were  imported  into  this  country  at  prices  considerably 
lower  than  it  waa  understood  they  could  be  made  fbr  at 
home.  The  difference  was  so  great  as  to  cause  much 
surprise,  when  closer  examination  revealed  the  fiict  that 
no  tnoonsiderable  proportion  of  jute  had  been  woven  ia 
with  the  wool.  Coarse  as  the  material  usually  seems, 
a  certain  part  of  the  fibre  of  some  varieties  of  jute  is  so 
■oft  and  alky  as  even  to  be  used  to  adulterate  silk,  and 
in  this_  form  also  it  appears  in  our  market  The 
temptation  to  sooh  uses  is  readily  seen  when  it  is  re- 


membered that  jute  is  the  cheapest  of  all  fibres.  It  is 
said  that  it  can  be  produced  in  India  fbr  one-fifth,  or  even 
one-eighth,  the  cost  of  cotton ;  and  perhaps  there  is  no 
reason  ^y  the  relative  cost  of  prednotion  should  not 
be  very  nearly  the  same  in  this  country. 

Bamboo  Paper.— The  Consul-Oeneral  at  the  Havana 
baa  recently  called  attention  to  the  enormous  quantities 
of  fibrous  Tfgetablee  which  the  island  of  Cuba  prodaces. 
Some  paster-makers  have  made  experiments,  it  is  said 
with  snooess,  on  the  fibre  of  the  bamboo,  and  on  some  of 
the  creeping  plants  indigenous  to  the  inland.  The  bamboo 
baa  been  devoted  to  the  service  of  literature  as  long  as 
the  papyrus  itself.  More  than  2,000  years  before  the 
Chnstisn  era,  the  conquerors  of  China  signalised  the 
establiahment  of  a  new  dynasty  in  the  IPloweiy  Land 
by  a  ooDflagration  of  the  national  records.  These 
documents  were  wiitteo  on  plates  of  bamboo.  How  far 
they  went  bMck  takes  us  almost  beyonii  the  Flood !  The 
dynaaties  of  Yu,  Chang,  and  Chea  had  inacribed  their 
records  on  liamboo  plates  for  a  thousand  years  before 
their  barbamns  destniction  under  the  rnign  uf  theTbain 
kings.  Books  of  this  primitive  nHture  may  be  seen 
among  the  curiosities  in  the  King's  library  at  the  British 
Museum.  But  to  use  the  plant,  not  ss  wood,  bat  as  paper, 
to  tear  asunder  the  daruble  and  jxgged  fibres  only  uat 
they  may  be  felted  together  in  a  finer  and  closer  union — 
to  sopenede  the  toil  of  the  ehifbnnitr  by  that  of  the 
cane-cutter — ^is  a  new  application  of  an  old  materiaL  It 
would  be  of  great  utility  to  those  who  are  making 
experiments  of  this  nature  on  the  utilisation  of  the 
vegetable  fibre,  to  make  themwlves  acquainted  with  the 
mode  and  materials  of  manufacture  now  used  in  Japan. 
Paper,  in  that  wonderful  island  empire,  serves  purpoees 
unknown  in  literary  Europe.  It  ia  bard  as  papier  maeht, 
or  soft  and  delicate  as  oambric.  It  is  there  used  for 
mnnufactuies  aa  diversified  as  they  are  numBrous. 

Elementary  Sduoation  at  Borne. — ^The  number  of 
public  elementary  schools  at  Rome,  according  to  the 
offloial  returns  published  recently  by  the  Minister  of 
Public  Instruction,  is  HI,  of  which  66  are  for  boys  and 
66  for  girls.  The  number  of  boys  in  thnse  schools  is 
2.468.  of  whom  221  are  under  six  years  of  age,  1,642 
between  six  and  tea.  and  695  over  ten.  The  number  of 
girls  is  1,674,  being  210  under  6  ye«r8  of  age,  1,376  over 
six  and  under  ten,  and  88  over  ten,  giring  a  total  num< 
ber  of  children  atteniling  these  publio  schools  of  4,132. 
The  avoage  number  of  boys  for  each  school  is  43,  and 
of  girls  31.  The  private  elementary  schools  in  Rome 
are  282  in  number,  of  which  166  are  for  boys,  and  118 
for  girls.  The  total  number  of  children  attending  these 
schools  is  11,072.  of  which  6.927  are  boys,  and  6,146 
girls;  of  the  boys,  1.469  are  under  six  years  of  age; 
3.321  between  six  and  ten ;  and  1,137  over  ten.  Of  the 
girls,  1,133  are  under  six ;  2.629  between  six  and  ten ; 
and  1.483  over  ten,  giving  an  average  number  of  boys  at 
each  school  of  36,  and  of  girls  44.  The  total  number  of 
children  educated  at  the  elementary  schools  in  Rome 
would  thus  amount  to  16,204,  and  deducting  from  thif 
the  3,033  children  of  both  sexes  under  six,  who,  from 
their  early  age,  cannot  receive  the  full  Ix-nefits  of  edu- 
cation, there  would  remain  12.171,of  which  3,701  attend 
the  public,  and  8,470  the  private  schools.  The  total 
number  of  children  in  Rome  old  enough  to  be  sent  to 
school  being  35,070,  it  is  most  lamentable  that  so  small 
a  pmportion  receive  instruction,  there  still  remaining 
22,699  children— of  whom  10.840are  boys  and  ll,859girk 
— uninslrocted,  and  to  provide  for  their  education  it 
would  be  necessary  to  establish  not  less  than  323  new 
schools,  supposug  that  each  school  should  be  attendsd 
by  70  pupils. 

Artifleial  Batter.— In  an  extract  from  the  SAmt 
BetdomtuUirt  dt  ChimU.  given  in  the  Chemieai  New;  it 
appears  that  M.  Mege-Mouriez.  some  years  ago,  was 
requested  by  the  Victualling  Department  of  the  French 
Navy  to  find  a  wholesome  substitute  for  butter,  which 
would  not  become  rancid  by  keeping.  Experiments  mado 
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with  oowi  submitted  to  a  very  severe  and  scanty  diet, 
led  to  the  discovery  that  these  animals  continue  to  give 
milk,  although  in  very  much  smaller  quantity,  and  that 
this  milk  always  contained  butter ;  the  author  surmised 
that  this  butter  was  due  to  the  absorption  of  the  tat  con- 
tained in  the  animal  tissues,  which  was  converted  into 
butter  under  the  influenoe  of  the  milk-secreting  glands. 
This  led  to  experiments  on  the  splitting  up  of  animal  fiits, 
•nd.  further,  to  the  following  process  for  making  butter 
artificially.  Best  fresh  beef  suet  is  first  mechanically  cut 
np  by  means  of  ciroolar  saws  fitted  toacylinder,  and  isnezt 
plaoed  in  a  vessel  containing  water,  carbonate  of  potassa, 
Mtd  fresh  sheep's  stomachs  previously  cut  up  into  small 
fragments;  the  temperature  of  this  mixture  having  been 
laiaed  to  46°,  the  joint  influence  of  the  pepsine  of  the 
stomachs  and  heat  caused  the  fat  to  be  separated  from  the 
cellular  tissue ;  the  fatty  matter  floating  on  the  top  is 
decanted,  and,  after  cooling,  submitted  ta  veir  powerful 
hydraulic  pressurx ;  the  stearine  is  used  in  candle-making, 
and  the  semi-fluid  oleomargarine  is  used  for  making  the 
artificial  butter  in  the  following -manner: — Fifty  kHos. 
of  <he  fitt  are  poured,  along  with  25  litres  of  milk  and  20 
litres  of  water,  into  a  chum,  while  there  is  added  100 
grms.  of  the  soluble  matter  obtained  by  soaking  for  some 
hours  in  milk  from  cows'  udders  and  milk  glands;  a 
small  quantity  of  annntto  is  also  added,  and  the  operation 
of  churning  then  proceeded  with.  The  butter  thus 
obtained  is  well  wadied  with  cold  water,  and,  if  required 
to  be  kept  for  a  long  time,  melted  by  a  gentle  heat,  to 
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»tth  unmf  predpiUtM,  556 
Mamy,  T.  A.,  dUe  ,  tniiimy-,  48 
Hast,  O  C,  paptr,  loon  to  ut«,  mann&o- 
turea,  aod  conuneree  by  Fr^noo  German 
««r,  4U:  (taCihlndrancM to  pmgtvn  of  ap- 
plied art,  440  i  >««.,  naU  and  thalr  uea,  4M 
Ifaetera,  HazweU  T.,ekalr<ium,an  thestady 

of  eoonnmio  botany,  23T 
Maats,  trlpoil.  Admiral  Parti  nn,  381 
Hatchei,  laclftr,  Inrentlon  or  59 
MoAdam,  Mr.,  dbc.  nnu  and  their  una,  4i<4 
MoCool's  aareqr  platn  for  stopping  holes  In 

•hips'  bottoms,  693 
HoCormaek,  H.,  'rtur,  reftue  aod  «zar«(k 

applied  to  ayriealtore,  678 
Melnkia,  ( 'apt.,  on  eoonomy  of  Aiel  and 

prerentlnn  of  smoke,  400 
MoLcod,  Sir  Donald,  ehmrmau,  India  as  s 

field  for  prlvaie  enierprisr,  339 
Mo  William,  Mr  ,  dite.,  e>parto.  ins 
Meenchaum,  discovery  nf.  In  California,  tVt 
Measures  a>id  wrlgbu,  uulform  system  lor 

India,  622 
Meat,  iirsservati  n  nf,  by  eartmlleaoid  paper, 

409 ;  by  refHgentton,  951 
— — ,  presem^:,  hutr,  C  Coolie,  690;  E.  F. 
D.  C,  84S ;  "A  M<  mber,"'  690 

,  Ivrlslalion  aod  thehiyh  pdce  of^Utttri, 

T.  Brtfgf,  ;«I,  938 

,  oost  •  <(  truupnrt  fhnn  Australia,  897 

,  extnict  uf  Ullfr,  J.  Ton  Lieblc,  888 ; 

lUler,  lir  Smith,  913 

from  RWer  Plate,  915 

Mecbsnism.  Cintiir  lectures,  Ber.  A.  Rtgg, 

840,  862  871),  694,  714,  73* 
Mtdals,  gold,  award  of,  t>  C.  F  CbabbvS 
— — ,  silver,  award  of,  to  T.  Jaooh,  J.  W. 
Gould,  J  Datmond,  C'>x  and  Sun,  J, 
Keith,  T.  Kohn,  B.  J.  Talbert,  T.  Wln- 
slanky,  F  VT.  Porter,  ;  R.  Johnston, 
P.  L.  BImmonds,  B.  '  ighton,  867 

,  off-r  or.  railway  carriages,  349 
,  annual  rep^.rl,  657 
Medieal  relief,  320 

MBaniKie,  OaunwiT.  of  the  listta  Session  :— 
1st  Me  ting:— Opening  addre»s   by  the 
Chairman  of  Council,  lionl  Henry  G. 
Lennox,  M.P.,  3 
and  Meeting :— "  On  the  progress  of  the 
throuv'b  mllway  route  ti>  Indii,"  by 
Byde  Clarke,  2i 
3rd    Meetiug:— "Trvunways  «ad  thiir 
their  struoture,  vehi<  leu.  haulage,  and 
uses,"  by  >V  Bridgrs  Adinu,4t 
4tta  Meeting :—"  Hewage    s  a  fertiliser 
of  land,  and   lant   as  a  purifier  of 
sewave,"  by  J.  Ba  ley  Dent<«,    .B.,  81 
fitb   Meeting :— "  Mparto ;    a  series  of 
praetlcal  remarks   n  the  nature,  calti- 
vation,  past  history,  and  future  pros- 
pects of  the  plant,  in  luditnr  a  demon- 
atratiun    of    the   impttrtunce   to   the 
pap  r-making   trade   of  prompt  and 
Tlgontus   measuree    for    its  itreserra- 
tinn,"  l>y  Eobert  Jol<iuton,  9*^ 
4th  Meetln)t :  — ''Ou  the  oral  ifducatlnn 
of  the  ileef  and  duttib,"   by  O.    W. 
Dasent,  DC.L.,  163 
fth  Meeting; -**  Improveraen's  In  the 
process  >3  col  .ing,"  by  Emeet  8eyd, 
171 
Ath  Meeting :  -  "  Individual  pmTidenee 
for  o  d  ege  as  a  national  queatlin,"  by 
George  C  T.  Bartlry,  18H 
•th  Meeting:-"  The  forest-  of  England : 
tbeirresUirationa  dsclrntiflomenage- 
mrnt,*'  by  Thomas  WingfieM  Webber, 
216 
18th  Meeting:— "On    the     stndy     of 
economic  bobuiy,  and  its  clalmn  edu- 
cationally    and     Commercially    oon- 
sideml."  by  J.^ea   Collins,   F.B.8. 
Kdin.,2  7 
lUb  Mee' ing: -"Prison  labour,  as  an 
inst'nment  of  punishment,  profit,  and 
tefnrmutlou :     an     episode     in    the 
pris  n  history  of  L>ower  Bengal,  *  *ty 
Frederic  J.  Mount,  M  D.,  F.K.C.8., 
268 
IMh  Mrrttng:— "On  trlaketa  and  their 
mannfact  .re,"  by  W  U.  Larklns,  285 
13th  MeeUng :    "  tbi  trainhuc  shi  iia,''  by 

Captain  Ronrchler,  R  N  ,  3iia 
14ih  Meeting:— "tm  the  British  trade 
with  Fraaoe  during  the  last  ten  yean. 
In  Its  rel  Hon  to  thr  geoeisl  trade  of 
the  UnliMl  Kingdam,"  by  LmniI  Lmri, 
r.L.8 ,  F.S.8.,  m 


Uth  Meeting  :-"Not«8  from  sdlammid 
tour  ihiough  f<oatb  AMoa,"  by  Tboa. 
Wm.  Tobin,  361 
Itth    Meeting:— "The   loesas  to  arts, 
manufactures,  and  commerce,  oonse- 
qnent   on    the   late   Ftaooo-Oerman 
war,."  by  O.  C.  Mast,  411 
irth    Merting:— xRlndrantiea    to   the 
progress  of  applied  art,"  by  Ctarirtopher 
lirrsner,  Fh.O.,  F.L  8  ,436 
18tb  Meeting:—"  The  great  central  gai 
company,  I's  origin  itnd  history,"  by 
A.  Angus  Croll,  467 
19th  M  eting :  -  "  On  nn's,  their  pradnoe 

and  nsea,"  by  P.  L.  Slmmouds,  476 
30th  Meeting :—"  Telegraphy    without 
Insdation,  a  cheap  means  of  inter- 
na'tonal  communimtiog,"  by  the  Ber. 
H.  High'on,  M.A.,  608 
21st     Meetl'g:— "On    the    nse   of  a 
reroltlng    rab<<le    la    the    common 
pudd  Ing  ftimrce,"  by  Fraderiek  A. 
Paget,  I 'E.,  526 
33nd  Meeting: -"On  a  new  mode  of 
dealing  with  sewage  precipitates,'  by 
Major-Oeneral  H.  Y.  1>.  Scott,  C.B., 
*<7 
S3rd  Meeting;— "On  painted  metallic 
hanging*  fbr  mural  deooimtton,'*  by 
Geo.  Clark,  587 
Meeting,  annual  general, 853;  balaoee- 
sheet  and  Bnanclal  statement,  637 
Melbonrne  telescope,  large,  77B 
Meldrum  apparatus  for  the  blind,  688 
Mmolai  tablets,  list  of  thoee  pteeed,  492, 
856 

,complaaoDaftele(|iaphsyit*m, 

189 
——^  window  In  St  Paul's,  anggestlott 
of  counril,  3.18 :  list  of  sabtcripttuos,  671 ; 
annual  retmrt.  868 
Mercury,  M>rget  on  the  vaporisation  of,  IS* 

,  neutralisation  of  the  fumes  of,  778 ; 

»««'ep,  H.  W.  Reveley,  7»0 
Mer^et  on  vaporisation  of  mercury,  186 
Memvlntrian  eeiuetery,  161 
Uerriaeld,  C.  W.,  on  the  effect  of  torpedea 
on  nnval  cnnstruction,  38 1 ;  Utltr,  steam 
h.-iirmers,  64X;  (OMr,  institution  of  naval 
arcbitecU,  848 
Mcray.  tu  nel  under  the,  60 
Metallic  haoKlnes,  pxper,  o.  Clarke,  t8t 
Metals,  old,  act  relating  to,  94 
,  c  lours  of,  186 

,  Hritlih  trade  In  foreign,  838 

Merthyr  early  method  of  making  iron  at, 

473 
Meteoric  Imn,  3* 
Metre  >nd  bllogramme,  adoption  of  by  hiler- 

na'ional  t»im    Isslon,  944 
Metric  system,  UUtr,  on  th*  weak  pctat  of, 

279 
Metrical  eongretis,  915 
Mettray  college,  /e«er,  C.  Cooke,  937 

Mexien.  trade  of,  899 

Mever,  Dr  ,  siloy  of  copper  and  tin,  69 

M'ChaHl,  W.  H.,  dite.,  sewage,  70 

MIcroe  ope,  illumination  of  opaqne  olijeeta 

In,  621 
Mii'ms'-nplc  oMeet-giasses,  improTsd,  778 
Mlddl'-man,  w,ltiUr,  hindtmoeea  to  appHad 

art,  612 
Milan,  utilisation  of  sewage  at,  120 
,  glove  making  at,  684 

-  exhitiition,  see  "  Exhibitions" 

Mildew,  anti,  grain  protector,  6i<0 

Mineral  oil,  llghtmg  hnuMs  Inr,  332 

Mines  rcgidation  bill,  IMUr,  J.  Bird,  1*8 

Mining  In  rhill   942 

I  lamp,  maguetic,  2*8 

Mintin  Jaiian,  636 

,  the.  638 

Mitslsir,  Onstar,  freebiMrd  of  ehlps,  3T0 
Moetmti<,  .1.  N.,  on  the  protection  of  n 

against  torpedos,  3*2;  cccaa  atsnm  aaei- 

gatlon,  397 
Money,  aluminium,  704 
nr'ler  system,  extension  of  to  India, 

Baamorlal  of  council,  360 ;  reply  to,  8SI 
—  orders  fo^  India,  issue  of,  864 
Monuments,  historical,  8*1 
Mont  Cenis  tnnnel,  862 
Mo'ite  Video,  ttsde  of,  780 
Moore's  self-acting  Alter,  7*1 
Morse,  Pmfeasor,  obituary,  67* 
Morton,  Dr.,  on  fluid  lenses,  813 
M'«alc  map  of  Fraaoa,  321 
Moscow  polytcohnls  exhlbUioa,  aa*  " 

bitiana" 


Mo**l«r,  Canen.  oMtiMiT.  2U   . 
Mathay,  TeUie^do,  th« '  maktiif  -ct  u8jg» 
gas,  108  ;.]|ie^had  of  jutUof  axjiir^tatm 

gas,  682  

Monat,  Dr.,  aqMT,  prifoa  Uxmr,  MC 

Snichiaoa,  Sir  H.,  oHtnaiy,  3 
nmy,  Andrew,  disc ,  fbieati  of  Brngftrnt. 
no  ;  disr.,  n  w  mat  od  at  AmHtig  «l& 
sewage  prerlpitates,  663 
Museum,  artillery,  at  Pails,  T24,  tli 

,  A  nstrian,  of  art  and  itii'mtry,  St 

Bettanal-green,  851,  671 


Mnaeums,  dlstrioL  annual  report,  <M 

,  Nuremberg,  910 

,pablioUbn>rieaand,<wniisiitt«l8fl«, 
9*2 
Mushrooms,  prcdngtian  o<^  *W 
Music,  national  training  school  fbr,  mtmml 
address,  4;  In  anhoolSiM;  aausad  rep«it 
864 

In  eathadrala  and  pariah  i  knit  lias.  IH 

and  drawing  in  Paris  aabools, «« 

^—  in  schools,  circular  aa  o,  *7a 
Musical  cultlTstion  In  18*8,  ISl  _ 

andiiramatio  ezamlnatlaaalB  Aal^ 


724 


'  examinations,  b7  totf«  aol  ft  i 


datton,  691 

Instruments,  report  of,  at  a 


1872,  88*;  MWr,  *3* 
MuUr,  Dr.,  dfc,  nnta  and  their  i 
Muao,  emeiaid  ibIb«i  oI;  n< 


Naphtha  aa  ftnl  Cir  loeocaott***  la  Bi^ 
465,988 

Nation,  prograaa  of  tha,  Iietta  by  Am* 

Redgrave,  133 
National  gallery,  report  of  dlraclv<(S 
^— —  gardens,  110 
Naval  ar«bltect-,aBnnaI  meetlBCl*'.'*- 
,  institotioa  of.  Mr,M. 


school  of  Prance,  943 

—^  nniveisity,  propnsad  le(lsrea,AWf> 

Son,  67, 183,  260  ;  Itittr,  C.  Bead,  1* 

inetmotlun  in  Franoe,  *M 

— ^—  wanhre,  oonstnwtloa  of  veasb  la 

lelathm  to  changed  mndas  of.  383 
New  Jersey,  mannlbetare  ofliiielat<iKMt 
New  South  Walea.  land  In.  38 
Newanapers  In  Italy,  418 
Mew  Ztabmd,  edooatioa  in,  M 


-,  cattle  In,  Ul 
■  Oax,  2*6, 781,  ns; 


967 
Newmarch, 

the  prooeM  of  cninlog,  171 
Newspapers  in  Russia,  98* 
Nielsea,  C,  fatter,  o>  bhwd  aa  aa  ariWeaf 

fiiMd,  2*ft 
Nickel  plating,  2*2 
Norway,  ludnstrial  clsaisi  in,  US 
Noses,  red.  prnpneed  core  of.  Is* 
Nottingham,  Aue  arts  exhiblttoa.  «M 
Nova  Scotia,  propoeed  submaito*  t 
Nova  Zembla,  reltea  of  Da 
Nuremb  rg  muaenm,  910 
Nut,  new,  fhuB  the  West  Indlea.  *M 
Nuts,  and  their  vam,pfr,  P.U,aka 

47* 


Oak  tiaAer  la  Banp«,  *• 
OsmaaT;  - 

Adams,  W.B.,  7(3 

Babba««,C,l 

Btadaa,  Delabere  Kobertss^  IM 

Biassey,  T.,  t 

Burgnyne,  Sir  J..,  2 

Croesley,  Sir  Praacts,  Bart,,  U* 

Duron,  O  ,  8*1 

Eaaton,  JaBMa.  I 

Fielder,  C  H.,  !*• 

Forster^  Francois.  Ttt 

Ber«hell,8lrJ,l 

U>ttsdala,Kartoi;itS 

Morae,  i>rotanr,  •>• 

Moaaley,  Caaoa,  Ml 

MnrcMban,  Sir  B„  • 

Robinson,  J.  B.,* 

Sahnotr,  Jidas,  211 

Skey,  F.  C,  M* 

Westaiaeott.B.,*«* 
Obssrtatottas  la  Fiaaa*,  fM  < 
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ttvOmotftm. 


OdtMa,  IlkllMi  liatewBh,  n 

OdUoc.  Dr. .  4feb,  an«*  rraMMw,  fM 

OllIM*,  &,  «kc  BiMik  tnd*  with  PmM, 

Olt  iwMlatvAw  iMoratlra  pwpwM,  an 
Olrtek.  U,  ««r ,  htilam  tomMi  AmMmy^St 
OljrmpUn  «aiii«,  r»iau»eij  of  •  |«lMk  Ml 
Omowamr.  Adalnl,  Ak,  CmM  of  Bnr- 

laad,  SM 
O.Mqo«  ohjaeto,  UlmniBMIaa  ■<  In  miero- 

Mop«,tIl 
0»inlftiMifH 
Opium,  AnstralUn,  Ml 
— — .  CW««,  raporttm,  «M 

In  Uaitcd  Stotea,  M,  M 

Ordmnos,  Incnuiut  aplnl  In  b«*Ty,  W. 

Dkwion  on,  4(Kl 
O'Rrilljr,  B  ,  utur,  on  throafh  ni\inj  to 

OrrcM,  staUatiat  <<  no 

Osborn,  R«r.  W  C.,  *tc.,  priaaa  htboor,  27» 

Oatrloh  fasttan  and  bnulnr,  fa 

OwM,  P.  C.Mkrlo  cooMll,  Vienna  tzhl- 

Mt'oo,  1U 
OzyKen,  o'.  Um  anUar  ot,  by  Taaria  4a 
•    MotiMjr,  lot 
— — — —  maA  oxy  k]r<intaa  gaa,  Taaria  da 

MeOwr'a  pnieaaa,  U3 


Fnget,  F.  A  ,paf*r,  on  tin  naa  oTs  maMog 
nbbto  In  tha  ooouaan  paddltmc  larmet, 
US  ' 

,  Lord  Clnranoa,  a>»»«iaii,  timlalag 

Fnintnl  (laaa,  notaa  npoo,  W.  Cara  Thonaa, 

Mklaalua,  air  J.,  addtaaa,  laral  anMtanta, 

3M:  di(e.,taetinolo)rioal  edacntioo,  734 
Mllaar,  J.  W..  dIaqnaltaeUioa  of,  an 
MB  tn»  at  Bnao,  fM 
Mpar  aartataa,  M» 


,  new  nalkod  nf 
pnlp  O— wwid, 
— — .  atationar/,  and  prtirthf  at  *lw  az- 
kMttai  at  Itn,  nt,  JtT,  «M,  StS;  ma- 
chinery, Kl 


Pan«nar,  aoaonnt  of,  a»3 

Pu*,  W ,  dka ,  ttomigh  raRny  to  Indte,  18 

nria.  Admiral,  tripMl  maaia,  3*1 

^—1  reatoratinn  ofworka  nf  art  In,  ST 

— ,dmla  pfatlqae  dea  hantea  <tudea,  14S,  TSt 

— ,  dntle  dea  baaax  arta,  tn 

— ,   doole    polyteehnlqaa,  IM;    ale    of 

pleloraa  In,  IM,  463 
"^,  dotltlona  photugraphlo  aoavanin  of 

Ma«ear,nt 

,  eiebloca  of  tha  ilege  of,  W* 

— >,  pobllo  llbrarlee  In,  Ml 

adopMon  ofeiearlnr  bo"ae  nritem,  41J 

-•—  aahonla.  moalc  and  drawing  In,  4M 
— ,  nhlbitlon  of  domeatio  aoonony  In, 

tn.  IN.  ttt 

— ^,  m'rtalliy  oflnftnta  In,  503 
— ^,  ham  and  gingerbread  faire  In,  tM 
— ,  boalneaa  In,  after  the  war,  Mt 
mlon,  148,  U» 

—  askm,  I8T1,  4«4 

mlon.  Ml,  Wl,  •«»,  til 

—,  tramways  In,  ••• 

—  aaaoolatlon  of  artbta,  (SO 

,  r*>tnratlon  of  burnt  adl0eea  In,  «M 

— ,  ll»e  pmguin  In.  tM 

Btrceta,  re-namlnir  of,  tW 

— —  mmlral  and  dramatic  examlnaUoiii,  tl4 

artillery  moaaam,  tM.  tt4 

— ,  report  on  ezhlMtloB,  18«7,  tts 

—  mnnldpal  mnienm,  tt4 

,  topography  and  antiquities  of,  t8» 

^.—  eonaerratuire,  780 

—  malne  and  colonial  azh^Mtloa,  lat 
•^-1  diorama  of  tha  alrge  of,  IM 
.^~- ,  chnrtnniera  of,  888 
^-^  opening  of  a  workman'*  Rbivy  at 

CMiy,8*8 
- — ,  report  of  printe  property  tatrojred 

telngalate,88S 
^— ,  gnmt  sohoolsor.  aw 
— — ,  emnmon  sehooto  of,  M* 
^—,  popalaUoa  of,  *M 
— ,  new  building*  In,  S8t 
Parker  a  hot  water  ^ipataiaB,  d«» 


Parliament,  rentUattw  of  hewse  ef,  MMri 

H.  F  Alex  •ndar,  847,  MI,  886 :  laamr,  H 

W  Reteley.tM 
Pataot  laws,  report  of  aelrot  coeamlttee  of 

the  Hoaae  cf  Commone,  s«l 
-— ,  report  of  eommitlae  of  British 

aaaoclatfcm,  834 

mB<aam,ti«>«r,  Ueyd  Wlae,lt« 

— ^—  system.  Intematiflaal.  t84 
Pataria,  oollaetlon,  sale  of  the,  310 
Paumhao  channel,  npening   f,  S11,S>1 
Paremeat  lights,  Haywanl's  latent,  378 
Pazton,    Lady,    ureserratlon    of   original 

sketch  of  BxhlMtlon  bull<ila«  of  1801, 1» 
Pary  and  Cn.'t  paper  cartaina,  845 


lat  Jewellery,  «I 
In  luly,  987 


Prat 

Paaich   Iaee,nnanlutar«cf,  63 

Pmgaia.  lire,  hi  Paria,  704 

P<relre,  collaollon  uf  plotarea^  aale  of,  tM, 

Permanent  way,  Maenalr's  ISI 

Peru,  resouroea  nf  rioutbern,  701 

ParuTlan  antlqultlaa,  4M 

Peter  the  Oraat,  memnrials  of.  880 

Petruleum,  production  of.  In  Uoiled  States, 

S78 
— ^— — ,  MS  the  nrldn  of,  soi 

,  con^amplinn  or.  In  Italy,  U* 

Phosphonjs,  power  nf  solati  m  nf,  isi 
Photography,  exi>eriments  of  Dr  Budde,  18 

In  natural  colnars,  S81 

,  applleatlon  for  army  tailors' 

patten>a,881 

-,  dtrutt'a  dlffmctioo  giatlngi  by. 


8*7 

Picard'*  coflhe  naating,  I3S 
Plok'tone,  Mr.,  dtte.,  loasea  to  art*,  Ac,  by 

Fraaco-Oerman  war,  41 S 
Pictures,  modem  market  price  of,  300 

,  sale  of.  In  Paris,  131, 311,  34t 
and    etching*,   by  James  Barry, 

deaorlptlon  of,  614 
PHt  Imn,  prrxlnatlon  ef,hi  United  Statea,  607 
Plate  rlrer,  meat  from,  si  6 
Plating  with  niekcl,  m 
PUyfidr.  Dr.  L.,  dur.,  technological  ednca- 

tlon,tll 
Pooick,  C.  A.  B.,  Utltr,  autilary  school 

eonstroeUon,  114 
Poland,  commerce  of,  888 
Polar  expedition,  Austrian,  NO 
Polarlaetl  light,  W.  Spittiswo  Kte,F.B.8.,oa, 

833 
Poles,  procem  of  preparing  teletrapb,  851 
Polytc  hnic  school  i<f  Zurich.  "Is 
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,  W.,  on  legislative  lnicrferen<  e  with 

the  construction,  stowage,  and  equipment 
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ERRATA. 

Page  678,  colamn  2,  line  1»,  fbr  «  SnlTalk"  read  "  Snssez."  I  Page  417,  column  2,  line  40,  for  "  year  adTanoed"  read  ••  proceeded 

Page  79,  column  1,  supply  "  Hyde  Clarke,  Esq.,  as  Chairman  of      waatward." 

India  Conference  "  Page  7*1,  ooloffltt  3,  Una  »,  fbr  " wa*"  read  ••were." 

P*(«  417,  column  2,  line  33,  for  "Tnisar"  read  "Bndl."  | 
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